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Abstract. Taxonomy, a pivotal scientific discipline, plays a crucial role in biodiversity assessments and
conservation by defining and cataloging species and higher taxa. However, tropical regions, housing a
significant portion of global biodiversity, offer challenges to traditional taxonomy, leaving a substantial
part of this diversity unexplored due to limited resources. This study employs a combined approach of
gross morphological sorting and DNA-based species delimitation to accelerate species identification and
discovery in the orb weaving spider family Theridiosomatidae (ray spiders) within Panamanian cloud
forests. Using this methodology, we navigate the taxonomic challenges posed by this species-rich family,
with relatively uniform sexual organs in closely related species. Employing a semi-quantitative sampling
protocol, we estimate species accumulation curves and non-parametric richness, and assess various
biodiversity metrics of over 3333 specimens, resulting in an integrative taxonomic revision revealing 27
new species and a new genus. Three new species of Chthonos Coddington, 1986 are described: Chthonos
dobo sp. nov. (3'9), Chthonos kaibe sp. nov. (3'%), Chthonos kwati sp. nov. (3'Q). Seven new species
of Epeirotypus O. Pickard-Cambridge, 1894 are described: Epeirotypus bule sp. nov. (?), Epeirotypus
drune sp. nov. (Q), Epeirotypus jane sp. nov. (9), Epeirotypus kote sp. nov. (39), Epeirotypus kra
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sp. nov. (39Q), Epeirotypus kwakwa sp. nov. (3'Q), Epeirotypus tain sp. nov. (?). One new species
of Naatlo Coddington, 1986 is described: Naatlo chi sp. nov. (3Q). Two new species of Ogulnius
O. Pickard-Cambridge, 1882 are described: Ogulnius zbodro sp. nov. (3 Q) and Ogulnius debonaja
sp. nov. (3'Q). We describe Tantra gen. nov. based on male and female characters. Eight new species are
described: Tantra bribri gen. et sp. nov. (3 Q), Tantra bugle gen. et sp. nov. (3'Q), Tantra embera gen. et
sp. nov. (3'9), Tantra kuna gen. et sp. nov. (3 Q), Tantra naso gen. et sp. nov. (3 %), Tantra ngabe gen. et
sp. nov. (3'9), Tantra sichid gen. et sp. nov. (), and Tantra wounaan gen. et sp. nov. (3 Q). Tantra kullki
(Dupérré & Tapia, 2017) comb. nov. is transferred from Theridiosoma O. Pickard-Cambridge, 1879. Six
new species of Baalzebub Coddington, 1986 are described: Baalzebub absoguedi sp. nov. ({), Baalzebub
antomia sp. nov. (3, Baalzebub innatuledi sp. nov. (3 Q), Baalzebub jaibana sp. nov. (3 Q), Baalzebub
nele sp. nov. (Q), Baalzebub sukia sp. nov. (3Q). The male of Baalzebub albonotatus (Petrunkevitch,
1930) and Theridiosoma goodnightorum Archer, 1953 are described for the first time. Redescriptions
and illustrations of Epilineutes globosus (O. Pickard-Cambridge, 1896), Naatlo fauna (Simon, 1897),
and Wendilgarda clara Keyserling, 1886 are provided. Notably, we find that gross morphology remains
a reliable tool for rapid species sorting, while crude or genetic identification methods offer consistent
estimates for alpha diversity. The prevalence of endemic species at mid and high elevations further
underscores the importance of our findings.

Keywords. Symphytognathoids, Neotropical Region, integrative taxonomy, DNA barcoding, Tantra
gen. nov.
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Introduction

Taxonomy plays a crucial role in biodiversity research, yet species discovery in hyperdiverse regions
vastly outpaces formal taxonomic revision, leading to a significant time lag in species documentation
(Wheeler 2004, 2008; Fontaine et al. 2012; Agnarsson et al. 2013). This taxonomic impediment has
fueled ongoing debates on how to balance rigor with efficiency in species descriptions, particularly in the
face of a global biodiversity crisis (Taylor 1983; Myers et al. 2000; Godfray 2002, 2007; Rivera-Quiroz &
Alvarez-Padilla 2023). Traditional taxonomy, though fundamental, is often slow and resource-intensive,
relying on highly specialized morphological analyses (Fontaine et al. 2012). Meanwhile, molecular tools
have revolutionized species delimitation (Hebert et al. 2003a; Pons ef al. 2006; Coddington et al. 2016)
but remain underutilized in spider taxonomy — only 6% of studies include genetic data, and fewer than
14% use an integrative approach (Bond et al. 2022). Recent efforts emphasize the need for pragmatic
taxonomic workflows that integrate morphology and molecular data to accelerate species documentation
while maintaining taxonomic reliability (Wheeler 2004, 2023; Dayrat 2005; Will et al. 2005; Padial et al.
2009; Cao et al. 2016). Our study aligns with this shift, employing an integrative approach that leverages
DNA barcoding and morphological sorting to efficiently delimit and describe species.

We focus on ray spiders (family Theridiosomatidae Simon, 1881), a group of minute ecribellate orb-
weavers that remain taxonomically underexplored despite their widespread tropical distribution
(Coddington 1986; World Spider Catalog 2025). The family currently includes 22 genera and 150
species, but species delimitation is challenging due to the uniformity of genital morphology, the primary
diagnostic feature in spider taxonomy (Labarque & Griswold 2014; Bond et al. 2022). While some
species exhibit distinct opisthosomal coloration, these traits are often insufficient for distinguishing
closely related species (Coddington 1986; Miller et al. 2009; Wienskoski 2010; Dupérré & Tapia 2017,
Zhao & Li 2012; Suzuki et al. 2022; Zhang et al. 2023). Given these challenges, Theridiosomatidae
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provides an ideal model to test how integrative taxonomy improves species delimitation, particularly for
taxa with cryptic diversity and subtle morphological differences (Castalanelli et al. 2014; Lopardo &
Uhl 2014; Oh et al. 2022).

Tropical spider diversity exhibits high species turnover across altitudinal gradients, with minimal overlap
between local assemblages (Nogueira ef al. 2006; Ricetti & Bonaldo 2008; Agnarsson et al. 2013). By
conducting an extensive inventory across cloud forests in Panama, we assess species richness, endemism,
and diversity patterns while testing the efficiency of an integrative taxonomic framework (Olson 1994;
Coddington et al. 2009).

To overcome the limitations of purely morphological taxonomy, we employ an integrative framework
that combines morphological sorting, DNA barcoding, and photographic documentation. Unlike barcode-
based approaches that omit morphological descriptions (e.g., Sharkey et al. 2021), our study balances
molecular data with detailed morphological validation, ensuring that species hypotheses remain testable
and reproducible (Bond ef al. 2022).

To facilitate accessibility and future taxonomic work, we provide high-resolution images of entire
specimens and key morphological traits instead of traditional scientific illustrations. While light
photography has become increasingly accepted in taxonomy (Bond et al. 2022), we acknowledge
that image resolution may limit fine-scale morphological interpretation. However, the combination of
DNA barcoding, morphological descriptions, and interpretative analysis ensures species are thoroughly
diagnosed rather than relying solely on a single data source (Alvarez-Padilla ez al. 2020; Rivera-Quiroz &
Alvarez-Padilla 2023). In addition to species descriptions, we apply semi-quantitative sampling protocols
to estimate species accumulation curves, diversity metrics, and endemism, evaluating how well our
approach captures Theridiosomatidae diversity across Panamanian cloud forests (Coddington et al.
2009).

In summary, this study applies an integrative taxonomic framework to the Theridiosomatidae of
Panamanian cloud forests, combining morphological sorting, DNA barcoding, and photographic
documentation to enhance species delimitation. By bridging the gap between traditional taxonomy and
modern biodiversity informatics, we aim to accelerate species discovery while maintaining scientific
rigor. Our findings contribute to the ongoing discourse on pragmatic taxonomy, demonstrating how
a balanced methodology can streamline species documentation without compromising reliability
(Godfray et al. 2008). Beyond taxonomy, our study provides insights into species richness, endemism,
and diversity patterns, reinforcing the importance of rapid yet robust taxonomic workflows in addressing
biodiversity loss.

Material and methods
Study area

Sampling was conducted between June and July of 2007 and 2008 at four one-hectare plots along
the mountain rainforests of the Cordillera Central in western Panama, spanning from the Costa Rican
border to the Isthmus of Panama. The collecting sites, including coordinates and elevation (meters
above sea level), are as follows: (1) PILA: La Amistad International Park (8.890500° N, 82.618778° W,
2299 m a.s.l.), (2) RFF: Fortuna Forest Reserve (8.750083° N, 82.239083° W, 1135 m a.s.l.), (3)
COPE: G.D. Omar Torrijos Herrera National Park (8.668083° N, 80.592583° W, 760 m a.s.l.), and (4)
PNAC: Altos de Campana National Park (8.683444° N, 79.929833° W, 895 m a.s.l.). These sites form
a longitudinal transect of ~300 km, with the greatest distance between localities being 180 km (RFF to
COPE) and the shortest 45 km (PILA to RFF) (Fig. 1).
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Semi-quantitative sampling

Spiders were collected using standardized semi-quantitative protocols (Coddington ef al. 1991; Sgrensen
et al. 2002; Scharff ez al. 2003) designed to maximize species representation while ensuring efficiency.
Four collection methods were used: ‘Looking Up’, direct collection above knee level to arm reach;
‘Looking Down’, direct collection below knee level to the ground; ‘Beating’, spiders collected from a
sheet after striking vegetation with a stick; and ‘Cryptic’, active searches under stones, leaf-litter, dead
logs, and decaying plant debris. Pitfalls were excluded due to shallow soil layers and high groundwater
levels. At each site, 125 one-hour samples were collected within a one-hectare plot by five collectors
over five consecutive days, each collecting five samples per day during both daylight and nighttime
hours. Each specimen received a unique alphanumeric code encoding the sampling metadata, including
locality, method, time, date, and collector (Table 1). While the same day number may occur in different
years (e.g., “12” for 12 June 2007 and 2008), the full code is unambiguous because it integrates all
contextual information. COPE and PILA were sampled in 2008, while RFF and PNAC were sampled in
2007, ensuring chronological distinction among samples. Specimens were preserved in 100% ethanol and
stored at -20°C for DNA barcoding. Additionally, non-quantitative samples (NQ) were collected outside
plot boundaries to supplement the semi-quantitative protocol.

Specimen identification

Species identification represents a major challenge in biodiversity studies, particularly in hyperdiverse
tropical environments where taxonomic knowledge is limited (see Coddington ef al. 1991). To address
this, we developed a three-step approach that integrates DNA barcoding with morphological examination
to accelerate species identification and discovery.

PILA: “La Amistad" International Park
Elevation 2299 m a.s.I. COPE: "G.D. Omar Torrijos Herrera"

National Park
Elevation 760 m a.s.l.
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Fig. 1. Sampling locations and elevations (meters above sea level) in Panamanian protected areas.
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Fast morphospecies identification

Initially, specimens were sorted into species or morphospecies (Oliver & Beatti 1996) based on gross
external morphology (e.g., body length, coloration, and shape) along with a preliminary examination
of external sexual organs (male palp and female epigyne), without dissection to minimize time and
effort. This process was guided primarily by the global taxonomic revision of Theridiosomatidae
(Coddington 1986). Morphospecies were assigned a provisional identification code consisting of the
genus name, followed by a species number (e.g., sp.1, sp.2, sp.3) and the morphotype author’s initials
(e.g., Epeirotypus sp.1 FML, where FML stand for Facundo M. Labarque).

GMYC cluster identification

Next, DNA barcoding was performed for up to ten individuals per morphospecies and per plot (five males
and five females when possible; see Molecular data). We applied the General Mixed Yule-Coalescent
(GMYC) model (Pons et al. 2006) to delimit species, as it has been shown to outperform distance-
based approaches (Powell ef al. 2011). The GMYC method identifies clusters of coalescent sequences
— interpreted as candidate species — by detecting the transition from interspecific to intraspecific
branching in an ultrametric tree (Planas et al. 2013). Although GMYC is widely used and generally
robust (Fujisawa & Barraclough 2013; Talavera et al. 2013), it has been reported to over-split the data,
which we accounted for in subsequent validation steps.

Integrative identification
Finally, we combine the candidate species identified through both the fast morphospecies sorting and the
GMYC clustering. In cases where discrepancies arose between these two approaches, we conducted a
detailed dissection and examination of genitalic characters to resolve inconsistencies and validate species
delimitation.

Morphological data

The examined material is deposited in the following institutions (abbreviation and curators in
parentheses): Museo Argentino de Ciencias Naturales “Bernardino Rivadavia”, Buenos Aires, Argentina
(MACN-Ar, M. Ramirez), Museo de Invertebrados GB Fairchild, Universidad de Panama (MIUP,
D. Quintero); Museum of Comparative Zoology, Harvard, USA (MCZ, M. Srivastava), and the Centre
de Recursos de Biodiversitat Animal, Universitat de Barcelona, Spain (CRBA, A. Serra).

Morphological examinations were conducted using Leica M205 A, Leica M165 C, and Nikon SMZ1500
stereo microscopes with incident light, and a compound Olympus BH-2 microscope with transmitted
light. Digital images were captured with Leica DFC295, Leica DFC290, and Nikon DXM1200 digital
cameras, respectively. Extended focal range images were processed with Leica Application Suite
ver. 3.6.0., or Helicon Focus ver. 3.10.3, 4.01 Pro and 4.62 Pro (Khmelik et al. 2006). Preparations
were carefully cleaned using fine brushes, a thin jet of alcohol from a pipette, or an ultrasonic cleaner
(Bransonic 1510R MT). Specimens were preserved in 100% ethanol (or 75% ethanol in some cases),
stored at -20°C, and sequenced within two years of collection. Coloration descriptions are based on
ethanol-preserved specimens (see Taxonomy). For scanning electron microscope (SEM) imaging,
preparations were critical-point dried, mounted on adhesive copper tape (Electron Microscopy Sciences,
EMS 77802), and secured with colloidal graphite paint (EMS 12660). Prior to SEM examination under
high vacuum with a FEI XL30 TMP or a LEO 1450VP, the preparations were sputter-coated with Au-Pd.
Female genitalia were digested with KOH and examined in clove oil or lactic acid after dissection. All
measurements are reported in millimeters (mm).

Names of new taxa derived from Panamanian native people languages and other sources (see Taxonomy)
were translated into English using Glosbe Dictionary (https://glosbe.com/).

The genus descriptions in Taxonomy only present novel information, as full descriptions are available
in Coddington (1986) and Labarque & Griswold (2014). Given the high quality of these references, we
opted not to replicate their descriptions.
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Abbreviations

The following abbreviations are used throughout the text and figures (see Taxonomy):
Prosoma

AME = anterior median eye

PME = posterior median eye

Legs
PsM = prolateral strong macrosetae
RmP = retrolateral membranous patch on tibia |
TH laterally higher thoracic area

Opisthosoma
AT = anterior tubercle
LT = lateral tubercle
PT = posterior tubercle

Male palp
C = conductor
CA = conductor apophysis
Ce = conductor posterior extension
E = embolus
EA = embolic apophysis
ED = embolic division

MA = median apophysis
mEA = embolic apophysis mesal branch

P = paracymbium

pEA = embolic apophysis prolateral branch
PP = paracymbial process

rEA = embolic apophysis retrolateral branch
SR = setae row

ST = subtegulum

T = tegulum

TP = tegular pocket

TPa = tegular pocket anterior side
TS = tegular striae

Tsp = tegular spur

Epigyne and vulva
BS = bifid septum
CD = copulatory duct
CDe = copulatory duct ending

CP = central pit

DP = epigynal dorsal plate
EF = epigynal flap

ELS = epigynal lateral spur
EP = epigynal plate

FD = fertilization ducts
GD = patch of gland ducts
LP = lateral pit

S = spermatheca

SC = dorsal scape

TG = transverse groove
UE = uterus externus
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Molecular data

The dataset comprises 249 sequences, of which 246 were newly sequenced in this study, while three were
obtained from GenBank (HM030436, HM030431, GU456915). We excluded a sequence (EU003286,
Epeirotypus brevipes) due to its high proportion of missing data (14%). Theridiosomatidae has been
proposed as the sister group to all other symphytognathoid families, the Anterior Tracheal System
clade (ANTS; see Lopardo et al. 2010; Kulkarni et al. 2020, 2023). To provide a robust phylogenetic
framework, we included three outgroup taxa: Mysmena sp.1 FML (Mysmenidae Petrunkevitch, 1928),
Anapis monteverde (Anapidae Simon, 1895), and Patu digua (Symphytognathidae Hickman, 1931)
(Table 2). Due to technical limitations, we were unable to obtain molecular data from Baalzebub
absoguedi sp. nov., Baalzebub antomia sp. nov., and Tantra sichid gen. et sp. nov. (see Table 3). Voucher
identifiers, GenBank accession numbers, and BOLD Systems sequence identifiers (Ratnasingham &
Hebert 2007) are provided in Table 2.

Total genomic DNA was extracted from freshly collected specimens preserved in 100% ethanol,
using four legs of medium-sized adults or whole individuals for very small-sized immatures. DNA
extraction were conducted at three institutions, employing distinct protocols: Centre de Recursos de
Biodiversitat Animal, Universitat de Barcelona (CRBA, Spain), used Qiagen DNeasy Tissue Kits for
manual extractions, Institut Mediterrani d’Estudis Avangats (IMEDEA, Spain), used an ABI PRISM®
6700 Automated Nucleic Acid Workstation (Applied Biosystems) with Wizard® SV 96 Genomic DNA
Purification System (PROMEGA), and the Biodiversity Institute of Ontario (BIO, Canada) followed the
Glass-fiber DNA extraction protocol (Ivanova et al. 2006). Each tissue sample was placed in sterilized
cryotubes (CRBA) or 96-well plates containing 100% ethanol (IMEDEA, BIO), with one well per plate
left empty as a negative control. DNA was extracted following an overnight incubation at 50°C in a lysis
buffer (5 mL) with Proteinase K (500 puL, 20 mg/L), followed by centrifugation. Samples were processed
using a robotic liquid-handling system that automates binding, vacuum filtration, and washing steps,
ensuring high-throughput sample processing (Ivanova et al. 2006) (IMEDEA, BIO). DNA concentration
and purity were assessed via spectrophotometry, and quality was confirmed through electrophoresis in
1.8% agarose/TBE gel (CRBA).

A ~675 bp fragment of the mitochondrial cytochrome c oxidase subunit I (cox 1) gene, a widely used
marker in DNA barcoding studies (Hebert ez al. 2003a, 2003b; Astrin et al. 2006), was amplified using
primers listed in Table 4. The polymerase chain reaction (PCR) cocktail contained primers (0.1 pM
each), dNTPs (0.2 mM each) and AmpliTaq DNA polymerase (0.1 U/ul for a 25 pl reaction), and
MgCl, (2 mM) for CRBA and IMEDEA, while BIO followed standard protocols from the Canadian
Centre for DNA barcoding (Ivanova & Grainger 2007). PCR products were visualized on 1.8% agarose/
TBE gel and purified using Millipore MultiScreen® 96-well filtration plates (Multiscreen HTS 96 FB
MSFBN6B50) following the manufacturer’s specifications (CRBA). DNA was sequenced on the forward
chain (IMEDEA) or bi-directionally (CRBA, BIO) through the cycle sequencing method using dye
terminators (Sanger ef al. 1977) and the ABI PRISM BigDye Terminator Cycle Sequencing Ready
Reaction with AmpliTaqg DNA Polymerase FS kit. Sequenced products were cleaned using Princeton
Separations CentriSep columns and run out on an ABI PRISM 3100 automated sequencer (CRBA,
IMEDEA) or an ABI3730XL Genetic Analyzer (Applied Biosystems) (BIO).

Sequence errors and ambiguities were edited using the STADEN PACKAGE ver. 1.4.0
(http://staden.sourceforge.net/). Each sequence was BLASTed (Altschul et al. 1997,
http://ncbi.nlm.nih.gov/) against the GenBank nucleotide database. We excluded samples of low-quality
with ambiguous readings from the matrix. Sequences were managed in BIOEDIT ver. 7.0.5.2 (Hall
1999) and stop codons were checked in DNASP ver. 5.10.1 (Librado & Rozas 2009) (CRBA, IMEDEA).
Sequences were also handled in CODONCODE ALIGNER ver. 3.0.2 (CodonCode Corporation) (BIO).
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LABARQUE F.M. et al., Ray spiders (Araneae: Theridisomatidae) in Panamanian cloud forests
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Molecular analyses

To streamline our dataset, all cox 1 sequences were collapsed into unique haplotypes using COLLAPSE ver.
1.2 (Posada 2004) and TCS ver. 1.21 (Clement et al. 2000). Sequences with missing data were removed if
they were identical to more complete sequences to ensure the accuracy of downstream analyses.

A maximum-likelihood (ML) analysis was performed using RAXxML ver. 8 (Stamatakis 2006,
2014; Stamatakis et al. 2008), run remotely via the CIPRES Science Gateway (Miller et al. 2010;
https://www.phylo.org/). For cox 1, we employed three partitioning strategies: (1) treating the entire gene as
a single partition (gene), (2) separating 1 + 2™ codon positions from the 3™ codon position (3" codon), and
(3) assigning independent partitions for each codon position (codon specific). Each partition was modeled
under the GTR+I+I" (GTRGAMMALI) evolutionary model. The best-scoring ML tree was selected from 100
random search iterations, and we assessed node support using 1000 non-parametric bootstrap replicates.

To prepare the dataset for species delimitation, the ML tree was transformed into an ultrametric using
PATHAS (Britton et al. 2007), fixing the root to 1.0 to obtain relative branch lengths. This approach —
combining ML inferences with PATHdS transformation — is among the recommended strategies for
implementing the GMYC model (Talavera et al. 2013). We pruned outgroup sequences and removed
terminal branches with near-zero length (<0.0001) using the APE package in R (Paradis et al. 2004).

For species delimitation, we applied the GMY C model via SPLITS package ver. 1.0 (Ezard et al. 2009)
in R, testing both single-threshold (Pons ef al. 2006) and multiple-threshold (Monaghan et al. 2009)
versions of the method. To assess the fit of these models, we performed a Likelihood Ratio Test (LRT)
to determine whether multiple transition points between coalescent and speciation events improved the
model’s performance.

Finally, we visualized and edited phylogenetic trees using FIGTREE ver. 1.4 (Rambaut 2006-2014). All
alignment matrices, partition schemes, and resulting phylogenetic trees are provided as supplementary
material.

Measurements of species diversity

To assess alpha diversity, we estimated species richness using both species accumulation curves and
non-parametric richness estimators, all implemented in EstimateS ver. 6 (Colwell 2004). Accumulation
curves were generated from over 100 randomized runs to homogenize the sampling effort across plots
(Colwell & Coddington 1994). Non-parametric richness estimates — particularly sensitive to the number
of rare species — were used to account for the many singletons (species represented by a single specimen)
and doubletons (species represented by two specimens), which are commonly encountered in tropical
biodiversity surveys, even with intensive sampling (Colwell & Coddington 1994).

To ensure a comprehensive evaluation, we employed both abundance-based and incidence-based
estimators (Chao et al. 2005; Colwell et al. 2005). The former included Chao 1 (Chao 1984), Jackknife 1
(Burnham & Overton 1978, 1979), and the Abundance-based Coverage Estimator (ACE) (Chazdon et al.
1998), based on the total number of individuals collected. The latter — based on species presence-absence
across samples — included Chao 2 (Chao 1987), Jackknife 2 (Burnham & Overton 1978, 1979), and
Incidence-based Coverage Estimator (ICE) (Chazdon et al. 1998).

Beta diversity, or species turnover between sites, was quantified using modified similarity indices
developed by Chao et al. (2005), which adapt the classical Serensen and Jaccard indices to account for
unequal sampling and high number of rare species. These metrics produce similarity values ranging from
0 (completely dissimilar communities) to 1 (identical communities).

Finally, we calculated sampling as the ratio of specimens collected to the number of species recovered,

following Coddington et al. (1996). According to Coddington et al. (2009), a sampling intensity exceeding 340
is considered sufficient for obtaining reliable non-parametric richness estimates in tropical arthropod surveys.
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Results
Collection and fast identification

Our fieldwork yielded a total of 3333 specimens of Theridiosomatidae, of which 1993 individuals
(~60%) were identified as adults. From these, 1891 were collected through the semi-quantitative
sampling protocol, while an additional 102 adults came from non-quantitative (NQ) efforts (Table 3).
Using the fast morphospecies identification approach, we initially sorted specimens into seven genera
(see Taxonomy) and distinguished 27 morphospecies based on gross morphology (Table 2).

SPIPO354 Mysmenidae (MYS 1) .
SPIPO006 Anapidae (ANA 1)
n SPIPO778 Sympl gnathidae
oguoc193 |Oguln/us zbodro sp. nov. (SYM 1)
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SPIPA358
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395 | i jane sp. nov.
It —_— iM030431) | Epeirotyp i
1epesllzo
SPIPA401 "
Bepesloss Epeirotypus kwakwa sp. nov.
SPIPA403
epes2206 I i
epes2176 Epeirotypus kote sp. nov.
- 2053) | Epeirotypus kra sp. nov.
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¢epes7238 I Ep pus bule sp. nov.
- 4070 | Epeirotypus tain sp. nov.
[epes7100] | Epeirotypus drune sp. nov.
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taafalSU Naatlo fauna
Naatlo chi sp. nov.
ia euryopoi
chts3109)
chts3e12 Chthonos kaibe sp. nov.
] SPIPA406
08 5
ehts2061 I Chthonos kwati sp. nov.
Chts1059
chts1242
m Chthonos dobo sp. nov.
r—— 32 ba?
baaba0s0) | Baalzebub nele sp. nov.
— bt
(1 baas1108
‘l)aabaZSZ bub jaibana sp. nov.
SPIPA420)
232 |Baalzebu albonofatus
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T® spipad23 I Sp- nov.
‘lSPIPA425
L baaba254 :
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wens1057
enclfll
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030436 | Theridiosoma gemmosum
thechT
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ilg clara

Theridiosoma goodnightorum

Fast Identification = 27 + 3 GenBank
GMYC clusters = 40 + 3 GenBank (thes3211) | Tantra bribri sp. nov.
Integrative Identification = 29 + 3 GenBank 51’;8530 Tantra ngabe sp. nov.

thes6226
 hes6179 l Tantra naso sp. nov.

| 7antra kuna sp. nov.

@ International Park "La Ami:
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Tantra embera sp. nov.
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Fig. 2. Maximum likelihood analysis of the cox I dataset with a codon-partition model. Black circles at
nodes indicate bootstrap proportions > 0.75. Boxes represent GMYC clusters delimited from the single-
threshold model. Lateral bars and species names correspond to the integrative identification.
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Molecular analyses and GMYC identification

We successfully obtained DNA sequences from 246 adult specimens, including representatives of all 27
fast-identified morphospecies as well as three outgroups: Mysmena sp. (SPIPO354), Anapis monteverde
(SPIPO006), and Patu digua (SPIPO778) (Fig. 2, Table 2). The final dataset consisted of 249 terminals,
incorporating three additional sequences from GenBank. After collapsing the matrix, we recovered
101 unique haplotypes, of which 95 correspond to Panamanian Theridiosomatidae (see Supp. file 1,
Supp. file 2, Supp. file 3, Supp. file 4).

Maximum-likelihood (ML) analyses under alternative partitioning schemes revealed that the codon-
specific partition model yielded the best fit (AICw = 1; Table 5), and all subsequent analyses were
conducted using this scheme. AICw (Akaike Information Criterion weight) reflects the relative likelihood
of'a model being the best among the tested alternatives, with values closer to 1 indicating higher support.
The resulting ML tree had a log-likelihood score of —InL. = 9704.248 (Fig. 2, Table 5), where —InL.
represents the negative log-likelihood of the tree under the selected model—a measure of model fit, with
lower values indicating better likelihood.

The GMYC analysis, performed using single- and multiple-threshold models (excluding the outgroup
taxa), significantly outperformed the null model across all partitions (Table 5). The single-threshold
model showed slightly higher log-likelihood values and was therefore selected for interpretation. This
analysis identified 43 groups, including 24 clusters and 19 singletons (Fig. 2). Of these, 40 corresponded to
Panamanian groups (Fig. 3A), and three to legacy sequences: Coddingtonia euryopoides Miller, Griswold
& Yin, 2009, Epeirotypus chavarria Coddington, 1986, and Theridiosoma gemmosum (L. Koch, 1877).
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Fig. 3. Summary of quantitative results after cross-validation between both fast identification (FI) and
independent coalescence groups (GMYC) to obtain 29 integratively delimited species (II). A. Number of
species among genera (Baa=Baalzebub Coddington, 1986; The=Theridiosoma O. Pickard-Cambridge,
1879; Wen= Wendilgarda Keyserling, 1886; Epi= Epilineutes; Epe= Epeirotypus O. Pickard-Cambridge,
1894; Naa= Naatlo Coddington, 1986; Cht=Chthonos Coddington, 1986; Ogu= Ogulnius O. Pickard-
Cambridge, 1882; Tat=Tantra gen. nov.). B. Alpha diversity (COPE=G.D. Omar Torrijos Herrera
National Park; PILA=La Amistad International Park; PNAC=AIltos de Campana National Park;
RFF=Fortuna Forest Reserve). C. Beta diversity. D. Endemism (x-axis number of localities).
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Most GMYC clusters were well supported, with bootstrap values (BS) >0.75 (black circles in Fig. 2),
except for the pair chts3109-chts3el2 (see Chthonos kaibe sp. nov. in Taxonomy). Several genera also
received strong support, including Ogulnius, Naatlo Coddington, 1986, Chthonos Coddington, 1986, and
Baalzebub Coddington, 1986 (Fig. 2). In general, GMYC clusters were composed of haplotypes from
a single locality (Fig. 2, Table 2), with the exception of Cluster 12 (Naatlo chi sp. nov.) and Cluster 40
(Tantra embera gen. et sp. nov.), both of which included haplotypes from two sites (COPE and PNAC).

Integrative identification

The GMYC clusters matched the fast morphospecies identification in 13 cases (48.2%), representing
86 out of 243 specimens (35.4%) (Table 2). In 12 cases (44.4%), a single morphospecies was split into
two or more GMYC clusters, involving 155 individuals (63.8%) (Table 2). In two instances (7.4%), two
or more morphospecies were merged into a single cluster, accounting for just two specimens (0.8%)
(Table 2).

For all cases of incongruence between morphological and molecular delimitations, we conducted a
detailed re-examination of the genital morphology. Based on this, 24 out of the 40 Panamanian GMYC
groups — comprising 16 clusters and 8 singletons (60%) — could be morphologically diagnosed and were
therefore retained as distinct species in our integrative framework. For the remaining 16 GMYC groups
(8 clusters and 8 singletons) (40%), we did not identify any diagnostic morphological characters and thus
chose to recognize only five nominal species. These species include: Baalzebub nele sp. nov., comprising
three GMYC singletons (one from RFF and two from PNAC); Naatlo chi sp. nov., composed of three
GMYC clusters (two from RFF and one spanning PNAC and COPE); Chthonos dobo sp. nov., including
three GMYC clusters (one from PILA and two from RFF); Theridiosoma goodnightorum, represented by
one cluster and four singletons from RFF, PILA, and COPE; and Chthonos kaibe sp. nov., combined one
cluster and one singleton (PNAC and COPE, respectively), despite their non-monophyletic placement.

In these cases, morphological consistency — such as similarities in sexual organs, body form, and
coloration — guided our taxonomic decisions even when molecular data revealed splits or non-monophyly.
Across the full dataset, our integrative species delimitation was congruent with fast morphospecies
identification in 63% of the cases, representing 147 specimens (60.5%) of the total sample (Table 3).

Finally, based on a combination of distinctive morphological characters, we propose a new genus
to accommodate a set of species that form a cohesive morphologically defined group. Although the
molecular phylogeny does not recover this group as a clade (Figs 2, 3A), its recognition is supported by
multiple consistent diagnostic features (see Taxonomy).

Biodiversity patterns

A summary of alpha diversity and beta diversity, as well as patterns of endemism across the four sites, is
shown in Fig. 3B-D, based on the three species identification methods: fast identification (FI), GMYC
identification (GI), and integrative identification (II). Alpha diversity estimates were largely consistent
across methods, with RFF emerging as the most species-rich site, followed by PILA, COPE, and
PNAC (Figs 1, 3B). In contrast, beta diversity results varied depending on the identification method
used (Fig. 3C). Both FI and II approaches revealed that several species were shared across localities.
However, the GMYC-based delimitation detected just two shared clusters — both between COPE and
PNAC - highlighting how molecular methods may inflate species counts due to over splitting. Despite
these methodological differences, all approaches revealed high levels of endemism: most species were
restricted to a single site (Fig. 3D).

We focus further analysis on 29 integratively defined species plus three morphologically defined species
(Table 3) to examine abundance patterns, dominant species, and local endemism (Fig. 4A-B). PILA
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yielded the highest number of individuals (698), followed by PNAC (581), RFF (374), and COPE
(238). In PNAC and COPE, Naatlo chi sp. nov. was overwhelmingly dominant, accounting for 90.2%
and 72% of all specimens, respectively. In PILA, 79.4% of individuals belonged to just two species:
Tantra wounaan gen. et sp. nov. (47%) and Ogulnius debonaja sp. nov. (32.5%). RFF showed greater
evenness: five species accounted for 71.4% of the individuals including Tantra bugle gen. et sp. nov.
(22.1%), Naatlo chi sp. nov. (14.1%), Theridiosoma goodnightorum Archer, 1953 (12.5%), Epilineutes
globosus (O. Pickard-Cambridge, 1896) (11.4%) and Naatlo fauna (Simon, 1897) (11.4%). PILA also
presented the highest proportion of endemic species (72.7%), followed by RFF (64.7%), COPE (44.4%),
and PNAC (33.3%) (Fig. 4B).

To assess inventory completeness, we used the 29 integratively defined species collected through semi-
quantitative sampling, excluding the three species found only in non-quantitative samples. Species
accumulation curves based on this subset approached asymptotic saturation, indicating sampling
completeness (Fig. 4C). Both abundance- and incidence-based estimators suggested that only one or
two additional species might have been missed (Fig. 4C). Moreover, rare species were uncommon — only
4% were represented by singletons and 7% by doubletons — further supporting the effectiveness of our
sampling protocol (see Fig. 4C). Our overall sampling intensity (specimens per species) was 6.75, well
above the threshold typically recommended for tropical arthropod surveys (Colwell & Coddington 1994).

Using the same 28 species, we calculated beta diversity using pairwise Chao-Serensen (CS) and Chao-
Jaccard (CJ) similarity indices (Fig. 4D). COPE and PNAC — the two easternmost sites — were the most
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Fig. 4. A. Abundance of endemic species per locality for the 32 species identified (29 integratively
defined species plus 3 morphologically defined species). B. Same, percentages of endemic species per
locality. C. Species accumulation curves and non-parametric richness estimates for the 29 integratively
defined species collected through semi-quantitative sampling (excluding the three species found only in
non-quantitative samples). D. Same, pairwise Chao-Sgrensen and Chao-Jaccard analyses. Abbreviations:
COPE = G.D. Omar Torrijos Herrera National Park; PILA = La Amistad International Park; PNAC =
Altos de Campana National Park; RFF = Fortuna Forest Reserve.
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similar in species composition (CS: 0.93, CJ: 0.87). By contrast, PILA, located in the west, showed the
lowest similarity to the other sites. Surprisingly, RFF, which is geographically close to PILA, shared
more species with COPE (CS: 0.34, CJ: 0.20) and PNAC (CS: 0.14, CJ: 0.08) — sites located at 180 km
and 253 km to the east — than with its neighboring PILA (CS: 0.12, CJ: 0.06), only 45 km away (Fig. 1).
This pattern may reflect elevational rather than geographic influences: while RFF, COPE, and PNAC
vary by less than 400 m in elevation, PILA is over 1000 m higher, potentially shaping its more distinct
spider community.

Taxonomy

Class Arachnida Lamarck, 1801
Order Araneae Clerck, 1757
Family Theridiosomatidae Simon, 1881

Chthonos Coddington, 1986
Chthonos Coddington, 1986: 33. Type species Tecmessa pectosa O. Pickard-Cambridge, 1882.

Diagnosis

Males and females of Chthonos can be distinguished from those of other theridiosomatid genera by
having prolateral rows of strong macrosetae on the curved (i.e., sinuate) first and second tibiae-metatarsi-
tarsi (Figs 8A—C, 9A—C, 10C, 11B, 12A-C, 13B; see also Coddington 1986 and Dupérré & Tapia 2017)
(absent in other genera), protruding sternum (Figs 8B, 9B, 10B, 11B, 12B, 13B; see also Coddington
1986) (in contrast with not protuding sternum in the other genera), and opisthosomal setae on sclerotized
pits (“flecks” in Coddington 1986) (Figs 8A-C, 9A—C, 10A-C, 11A-C, 12A-C, 13A-C; see also
Coddington 1986 and Dupérré & Tapia 2017) (absent in other genera).

Description

Females of Chthonos have irregular membranous copulatory ducts (Figs SA-C, 9D, 11D, 13D) with a
dorsal patch of gland ducts near the sides of the spermathecae (Fig. SA—C). For further genus description
details, see Coddington (1986) and Labarque & Griswold (2014).

Chthonos dobo sp. nov.
urn:lsid:zoobank.org:act:6A1057E3-5B3A-4194-B447-78510F828729
Figs 1, 5A-C, 8-9

Diagnosis

Males and females of Chthonos dobo sp. nov. resemble those of Chthonos peruana (Keyserling, 1886)
by the opisthosoma with two pairs of proximally fused lateral tubercles (Figs 8A, 9A; Keyserling 1886:
pl. XI figs 144, 144A), but C. dobo can be distinguished by the tubercles wider than long, relatively
short, that slightly exceed the dorsum of the opisthosoma (Figs 8A-B, 9A-B), whereas in C. peruana
those tubercles are as wide as long, extending dorsolaterally beyond the opisthosomal border (Keyserling
1886: pl. XI fig. 144).

Etymology

The specific name is derived from ‘dobo’ which means ‘Earth’ in the Ngébere language, currently spoken
by the Ngébe native people of Panama, and refers to the soil, one of the habitats where the species was
found.
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Fig. 5. Female genitalia of Theridiosomatidae Simon, 1881. A—C. Chthonos dobo sp. nov., @, (MACN-
Ar 29324). D-E. Epeirotypus kra sp. nov., @ (MACN-Ar 29220). F—G. Ogulnius zbodro sp. nov., §
(MACN-Ar 29309). A-B, D, F-G. Vulva, general view (A, D, F=dorsal view; B=lateral view;
G=apical view). C, E. Patch of gland ducts, detail (C=left; E=right). Abbreviations: BS=bifid septum;
CD=copulatory duct; CDo=copulatory duct opening; FD = fertilization duct; GD=patch of gland ducts;
S=spermatheca; TG=transverse groove; UE=uterus externus. Scale bars: A, F=0.05 mm; B=0.03 mm,;

C=0.009 mm; D=0.01 mm; E, G=0.04 mm.
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Fig. 6. Female genitalia of Theridiosomatidae Simon, 1881. A—B. Theridiosoma goodnightorum Archer,
1953, @ (CRBA STDIN6RO027). C, G. Epilineutes globosus (O. Pickard-Cambridge, 1896), ¢ (MACN-
Ar 29090). D-F. Tantra bugle gen. et sp. nov., ¥ (CRBA SFUID9A009). A-E, G. Vulva, general view
(A, G=dorsal view; B-C=lateral view; D=ventral view; E=posterior view). F. Spermathecae, dorsal
view, detail. Abbreviations: CD=copulatory duct; CDo=copulatory duct opening; DP=epyginal dorsal
plate; ELS=epigynal lateral spur; EP=epigynal plate; FD =fertilization duct; GD=patch of gland ducts;
LP=lateral pit; S=spermatheca; SC=dorsal scape; TG=transverse groove; UE=uterus externus. Scale
bars: A, D-E, G=0.05 mm; B=0.03 mm; C=0.02 mm; F=0.025 mm.
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Fig. 7. Wendilgarda clara Keyserling, 1886, ¢, vulva (MACN-Ar 29223). A. Dorsal view. B. Lateral
view. C. Ventral view. Abbreviations: CD=copulatory duct; CDo=copulatory duct opening;
EP=epigynal plate; FD =fertilization duct; S=spermatheca, SC=dorsal scape. Scale bars: A=0.1 mm;
B-C=0.02 mm.

Type material

Holotype
PANAMA — Chiriqui Province * &; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFUINAA029; MIUP.

Paratypes

PANAMA — Chiriqui Province * 1 &'; same data as for holotype; voucher code SFBIDALO021;
preparation codes FML-00691, LNP-00271; DNA code chts1123; GenBank code PX096990; MACN-
Ar 29320 ¢ 1 Q; same data as for holotype; voucher code SFUIN7DO015; preparation codes FML-00755,
FML-01146; DNA code chts1241; GenBank code PX096997; MACN-Ar 29324 « 1 Q; same data as for
holotype; voucher code SFU2NAAO3S5; preparation code LNP-00269; DNA code chts1059; GenBank
code PX096989; MACN-Ar 29321 « 1 &; Parque Internacional La Amistad, Cerro Picacho, one-hectare
PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008; M. Arnedo, L.
Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; voucher code SAB1DEL024;
DNA barcode SPIPA410-10; MCZ « 1 Q; same data as for preceding; voucher code SADINGLO021; DNA
barcode SPIPA411-10; MACN-Ar 29319.

Other material

PANAMA — Chiriqui Province ¢ 1 @; same data as for holotype; voucher code SFU2NADO028; DNA
code chts1244; GenBank code PX096998; MCZ « 1 &'; same data as for holotype; voucher code
SFUINBDO019; DNA code chts1242; GenBank code PX096991; MCZ ¢ 1 &'; same data as for holotype;
voucher code SFUIN7L018; DNA barcode SPIPA409-10; MACN-Ar 29322 « 4 4J; same data as
for holotype; MCZ * 1 &; same data as for holotype; MACN-Ar 29323 « 2 33, 1 Q; same data as for
holotype; CRBA « 2 @ Q; same locality as for holotype; 21 Jun. 2008; L. Piacentini and F. Labarque leg.;
non-quantitative sample; MACN-Ar ¢ 1 @; same data as for preceding; MACN-Ar ¢ 1 @; same data as
for preceding; 23 Jun. 2008; MACN-Ar* 1 &, 4 QQ; Parque Internacional La Amistad, Cerro Picacho,
one-hectare PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008; M.
Arnedo, L. Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; MCZ « 1 9; same
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Fig. 8. Chthonos dobo sp. nov., paratype, & (MACN-Ar 29320). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; CA=conductor apophysis; E=embolus; LT =Iateral tubercles;
MA=median apophysis; P=paracymbium; PsM =prolateral strong macrosetae; ST =subtegulum;
T=tegulum. Scale bars: A—C=0.25 mm; D-F=0.1 mm.
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data as for preceding; voucher code SADINHHO12; DNA code chts1245; GenBank code PX096995;
MCZ « 1 Q; same data as for preceding; voucher code SAUINHBO013; DNA barcode SPIPA412-10;
MCZ + 1 &; same data as for preceding; voucher code SADINGBO019; DNA code chts1247; GenBank
code PX096996; MACN-Ar 29316 « 1 Q; same data as for preceding; voucher code SAUINFB025; DNA
code chts1243; GenBank code PX096993; MACN-Ar 29315 « 1 &; same data as for preceding; voucher
code SAUINHP003; DNA barcode SPIPA413-10; MACN-Ar 29317 « 1 J'; same data as for preceding;
voucher code SAUINGAO027; DNA code chts1246; GenBank code PX096994; CRBA * 1 9; same data
as for preceding; voucher code SABIDEAO003; DNA code chts1248; GenBank code PX096992; CRBA «
343,3 QQ; same data as for preceding; MIUP « 1 &'; same data as for preceding; MACN-Ar 29314 «
1 &; same data as for preceding; MACN-Ar 29311 « 1 J'; same data as for preceding; MACN-Ar 29313 »
1 §; same data as for preceding; MACN-Ar 29312 « 1 9; same data as for preceding; MACN-Ar 29318 «
534,55 29Q; same data as for preceding; CRBA.

Fig. 9. Chthonos dobo sp. nov., paratypes, 9. A—C. Habitus (MACN-Ar 29321) (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view (MACN-Ar 29324). Abbreviations:
CD=copulatory duct; CP=central pit; EP=epigynal plate; FD =fertilization duct; LT =lateral tubercles;
PsM =prolateral strong macrosetae; S=spermatheca; TG=transverse groove. Scale bars: A—C=0.5 mm;
D=0.2 mm.
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Description

Male (paratype MACN-Ar 29320)

Total length 1.42. Prosoma: length 0.76, width 0.61, height 0.61. Sternum: length 0.40, width 0.42. Eye
diameters and interdistances: AME 0.11, PME 0.08, AME-PME 0.10. Opisthosoma: length 1.14, width
1.14, height 0.93. Leg formula: 1243. Dorsal shield of prosoma reddish-brown with darker middle and
lateral lines (Fig. 8A). Sternum yellowish-orange (Fig. 8B—C). Opisthosoma color overall yellowish-
white with numerous setal sclerotized pits, and dorsal reddish-brown scutum (Fig. 8A—B). Epiandrum,
booklung cover, and tracheal spiracle reddish-brown (Fig. 8B—C). Spinneret field orange surrounded by
reddish-brown sclerotized ring (Fig. 8B—C). Legs I-II darker than III-1V, femora and tibiae brownish-
orange, metatarsi brownish-orange but proximally lighter, patellae and tarsi orange (Fig. 8A—C). Palp:
cymbium distally pointed, paracymbium proximally extended (“T-shaped paracymbium” in Coddington
1986), median apophysis retrolateral side with blunt projection extending ventrally, conductor apophysis
hooked, embolus entire (i.e., lacking embolic division and apophysis) and covered by conductor
(Fig. 8D-F).

Female (paratypes MACN-Ar 29321, MACN-Ar 29324)

Total length 1.73. Prosoma: length 0.82, width 0.65, height 0.66. Sternum: length 0.41, width 0.43. Eye
diameters and interdistances: AME 0.10, PME 0.08, AME-PME 0.11. Opisthosoma: length 1.48, width
1.64, height 1.18. Leg formula: 1243. Coloration lighter than male (Fig. 9A—C). Opisthosoma scutum
absent (Fig. 9A-B). Epigynal plate reddish-brown (Fig. 9C), with transverse ridges, transverse groove
deep, central pit toothed (Figs 5B, 9D). Vulva: copulatory ducts irregular and membranous, with patch
of gland ducts dorsally, inserting ventrolaterally posteriorly into spermathecae, spermathecae round,
sclerotized, and connate (i.e, fused along the midline), fertilization ducts sclerotized, emerging laterally
posteriorly from spermathecae, curving dorsally anteriorly to meet uterus externus (Figs SA-C, 9D).

Records and biology

Records are limited to collections made at 1135 m a.s.l. in premontane rainforest from Reserva Forestal
Fortuna, and at 2299 m a.s.1. in lower montane rainforest from Parque Internacional La Amistad (Fig. 1).
Males and females have been collected mostly at night by looking up, though few specimens have been
collected during the day by beating and cryptic techniques.

Variation

Some males and females examined have the prosoma and opisthosoma darker than in the described
specimens.

Remarks

Males of C. dobo sp. nov. differ from those of other Panamanian species of Chthonos by the conductor
apophysis as wide as long, relatively bulky (Fig. 8E), whereas C. kaibe sp. nov. have the apophysis
relatively small (Fig. 10E) and C. kwati sp. nov. have it longer than wide (Fig. 12E).

Chthonos kaibe sp. nov.
urn:lsid:zoobank.org:act: CO3F56CB-F9DD-4EDB-B635-50314EFCSFSE
Figs 1, 10-11

Diagnosis

Males and females of Chthonos kaibe sp. nov. resemble the males of C. kuy/lur Dupérré & Tapia, 2017
by the presence of two pairs of proximally separated lateral tubercles, wider than long, relatively short,
that slightly exceed the dorsum of the opisthosoma (Figs 10A—B, 11A-B; Dupérré & Tapia 2017: fig. 1),
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but males of C. kaibe can be distinguished by having the conductor apophysis retrolaterally hooked,
whereas it is hooked prolaterally in C. kuyllur (Fig. 10E; Dupérré & Tapia 2017: fig. 2).

Etymology

The specific name is derived from ‘kaibe’ which means ‘alone’ in the Ngébere language, currently spoken
by the Ngibe native people of Panama, and refers to the separated lateral tubercles of the opisthosoma.

Type material

Holotype
PANAMA — Panama Province ¢ J; Parque Nacional Altos de Campana, one-hectare PANCODING
inventory; 8.683444° N, 79.929833° W; 895 m a.s.l.; 14—19 Jun. 2007; M. Arnedo, D. Dimitrov,
G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SCBIDEDO007; DNA code chts3el2;
GenBank code PX097002; MIUP.

Paratypes

PANAMA — Panama Province * 1 &; same data as for holotype; voucher code SCU2NDDO007;
preparation codes FML-00693, LNP-00283; DNA code chts3117; GenBank code PX097001; MACN-
Ar 29000 « 1 Q; same data as for holotype; voucher code SCUINFHO016; preparation code LNP-00289;
DNA code chts3109; GenBank code PX097000; MACN-Ar 28999 « 1 J; same data as for holotype;
voucher code SCU2NDA009; DNA code chts3g12; GenBank code PX097003; MCZ. — Coclé Province °
1 &; Parque Nacional General de Division Omar Torrijos Herrera, El Cope, one-hectare PANCODING
inventory; 8.668083° N, 80.592583° W; 760 m a.s.l.; 4-9 Jun. 2008; M. Arnedo, L. Benavides, G.
Hormiga, F. Labarque and M. Ramirez leg.; voucher code STUIN7H024; DNA barcode SPIPA406-10;
MCZ.

Description

Male (paratype MACN-Ar 29000)

Total length 1.50. Prosoma: length 0.80, width 0.62, height 0.61. Sternum: length 0.37, width 0.44. Eye
diameters and interdistances: AME 0.10, PME 0.08, AME-PME 0.10. Opisthosoma: length 1.24, width
1.14, height 0.95. Leg formula: 1243. Dorsal shield of prosoma reddish-brown (Fig. 10A). Sternum
reddish-brown (Fig. 10B—C). Opisthosoma color overall yellowish-white with numerous setal sclerotized
pits, and dorsal reddish-brown scutum with symmetric lighter pattern (Fig. 10A-B). Epiandrum,
booklung cover, and tracheal spiracle reddish-brown (Fig. 10B—C). Spinneret field orange surrounded by
reddish-brown sclerotized ring (Fig. 10B—C). Legs I-1I darker than III-IV, femora and tibiae brownish-
orange with lighter middle band, metatarsi brownish-orange but proximally lighter, patellac and tarsi
orange (Fig. 10A—C). Palp: cymbium distally pointed, paracymbium proximally extended, median
apophysis retrolateral side with blunt projection extending ventrally, conductor apophysis hooked,
embolus entire and covered by conductor (Fig. 10D-F).

Female (paratype MACN-Ar 28999)

Total length 1.65. Prosoma: length 0.87, width 0.67, height 0.67. Sternum: length 0.41, width 0.46.
Eye diameters and interdistances: AME 0.09, PME 0.08, AME-PME 0.10. Opisthosoma: length
1.26, width 1.42, height 1.04. Leg formula: 1243. Coloration lighter and greenish-browner than male
(Fig. 11A—C). Opisthosoma scutum absent (Fig. 11A-B). Epigynal plate reddish-brown (Fig. 10C),
with transverse ridges, transverse groove deep, central pit toothed (Fig. 11D). Vulva: copulatory ducts
irregular and membranous, with patch of gland ducts dorsally, inserting ventrolaterally posteriorly into
spermathecae, spermathecae round, sclerotized, and connate (i.e., fused along the midline), fertilization
ducts sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally anteriorly to meet
uterus externus (Fig. 11D).
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SO

Fig. 10. Chthonos kaibe sp. nov., paratype, & (MACN-Ar 29000). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; CA=conductor apophysis; E=embolus; LT=1ateral tubercles;
MA=median apophysis; P=paracymbium; PsM=prolateral strong macrosetae; ST=subtegulum;
T=tegulum. Scale bars: A—~C=0.5 mm; D-F=0.1 mm.
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Records and biology

Records are limited to collections made at 760 m a.s.l. and 895 m a.s.l. in premontane rainforest from
Parque Nacional Altos de Campana and Parque Nacional General de Division Omar Torrijos Herrera,
respectively (Fig. 1). Males and a single female have been collected mostly at night by looking up; one
male specimen was collected during the day by beating.

Variation

Some males examined have the prosoma and opisthosoma darker than the described specimen.

Remarks

Males of C. kaibe sp. nov. differ from those of other Panamanian species of Chthonos by the conductor
apophysis wider than long, less sclerotized, relatively small (Fig. 10E), whereas C. dobo sp. nov. have
the apophysis heavily sclerotized (i.e., dark; Fig. 8E) and C. kwati sp. nov. have it longer than wide
(Fig. 12E).

Fig. 11. Chthonos kaibe sp. nov., paratype, $ (MACN-Ar 28999). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD =copulatory duct;
CP=central pit; EP=epigynal plate; FD=fertilization duct; LT =1ateral tubercles; PsM =prolateral strong
macrosetae; S=spermatheca; TG=transverse groove. Scale bars: A—C=0.5 mm; D=0.1 mm.
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Chthonos kwati sp. nov.
urn:lsid:zoobank.org:act:D5C63226-E53A-4A2D-98D3-918F61AD3AB3
Figs 1, 12-13

Diagnosis

Males and females of Chthonos kwati sp. nov. resemble the females of Chthonos tuberosa (Keyserling,
1886) by the presence of five dorsal opisthosoamal tubercles, including two lateral pairs, each pair
separated by their diameter, wider than long and relatively short, and one anterior central tubercle as
wide as long (Figs 12A-B, 13A-B; Keyserling 1886: pl. XX figs 303, 303A), but C. kwati can be
distinguished by the presence of a posterior central tubercle, longer than wide, extending posteriorly.

Etymology

The specific name is derived from ‘kwiti’ which means ‘six’ in the Ngébere language, currently spoken
by the Ngibe native people of Panama, and refers to the six tubercles of the opisthosoma.

Type material

Holotype
PANAMA — Chiriqui Province * &; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory, 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFDINCRO006; preparation
codes FML-00706, FML-00707; DNA barcode SPIPA408-10; MIUP.

Paratype
PANAMA — Chiriqui Province * 1 @; same data as for holotype; voucher code SFUINADO034;
preparation code LNP-00279; DNA code chts2061; GenBank code PX096999; MACN-Ar 29067.

Description

Male (holotype MIUP SFDINCRO006)

Total length 1.64. Prosoma: length 0.81, width 0.65, height 0.64. Sternum: length 0.40, width 0.49.
Eye diameters and interdistances: AME 0.10, PME 0.09, AME-PME 0.10. Opisthosoma: length 1.4,
width 1.14, height 1.06. Leg formula: 1243. Dorsal shield of prosoma reddish-brown (Fig. 12A).
Sternum reddish-brown (Fig. 12B—C). Opisthosoma color overall yellowish-white with numerous
setal sclerotized pits, and dorsal reddish-brown scutum with symmetric lighter pattern (Fig. 12A—B).
Epiandrum, booklung cover, and tracheal spiracle reddish-brown (Fig. 12B—C). Spinneret field orange
surrounded by reddish-brown sclerotized ring (Fig. 12B—C). Legs I-II darker than III-1V, femora and
tibiae greenish-brown with lighter middle band, metatarsi greenish-brown but proximally lighter, patellae
greenish-brown and tarsi orange (Fig. 12A—C). Palp: cymbium distally pointed, paracymbium proximally
extended, median apophysis retrolateral side with blunt projection extending ventrally, conductor
apophysis hooked, embolus entire and covered by conductor (Fig. 12D-F).

Female (paratype MACN-Ar 29067)

Total length 1.98. Prosoma: length 0.89, width 0.69, height 0.71. Sternum: length 0.41, width 0.48. Eye
diameters and interdistances: AME 0.10, PME 0.09, AME-PME 0.11. Opisthosoma: length 1.59, width
1.55, height 1.35. Leg formula: 1243. Coloration lighter than male (Fig. 13A—C). Opisthosoma scutum
absent (Fig. 13A—B). Epigynal plate reddish-brown (Fig. 13C), with transverse ridges, transverse groove
deep, central pit toothed (Fig. 13D). Vulva: copulatory ducts irregular and membranous, with patch
of gland ducts dorsally, inserting ventrolaterally posteriorly into spermathecae, spermathecae round,
sclerotized, and connate (i.e, fused along midline), fertilization ducts sclerotized, emerging laterally
posteriorly from spermathecae, curving dorsally anteriorly to meet uterus externus (Fig. 13D).
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Fig. 12. Chthonos kwati sp. nov., holotype, & (MIUP SFDINCRO006). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: AT =anterior tubercle; C=conductor; CA=conductor apophysis; E=embolus;
LT=lateral tubercles; MA=median apophysis; P=paracymbium; PsM=prolateral strong macrosetac;
PT=posterior tubercle; ST=subtegulum; T=tegulum. Scale bars: A—C=0.5 mm; D-F=0.1 mm.
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Records and biology

Records are limited to collections made at 1135 m a.s.l. in premontane rainforest from Reserva Forestal
Fortuna (Fig. 1). The male and female have been collected at night by looking down and looking up,
respectively.

Remarks

Males of C. kwati sp. nov. differ from those of other Panamanian species of Chthonos by having the
conductor apophysis longer than wide, forming a straight angle hook (Fig. 12E), whereas C. dobo
sp. nov. and C. kaibe sp. nov. have the apophysis wider than long (Figs 8E, 10E).

The type specimen of Chthonos tuberosa was examined. Tecmessa tuberosa Keyserling, 1886: 252,
pl. 20 fig. 303 [?] [type § from Brazil, Santa Catarina, Blumenau (British Museum of Natural History),
examined].

Fig. 13. Chthonos kwati sp. nov., paratype, $ (MACN-Ar 29067). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: AT=anterior tubercle;
CD=copulatory duct; CP=central pit; EP=epigynal plate; FD=fertilization duct; LT =lateral tubercles;
PsM=prolateral strong macrosetae; PT=posterior tubercle; S=spermatheca; TG=transverse groove.
Scale bars: A—C=0.5 mm; D=0.1 mm.
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Epeirotypus O. Pickard-Cambridge, 1894

Epeirotypus O. Pickard-Cambridge, 1894: 134. Type species Epeirotypus brevipes O. Pickard-
Cambridge, 1894.

Diagnosis

Males of Epeirotypus can be distinguished from those of other theridiosomatid genera by the long, bulky
embolus distally acute (Figs 14E, 16E, 18E; see also Coddington 1986) (in contrast with entire, thin
laminated, or distally lobed embolus in the other genera). Females of Epeirotypus can be distinguished
from those of other genera by the domed (i.c., elevated ventrally) epigynal plate (Miller et al. 2009:
fig. 3b) (absent in other genera except for Naatlo), a vulval bifid sclerotized septum (i.e., see BS in
figures) formed by posterior projections extending behind the spermathecae and fusing along the midline
(absent in other genera), and the distal section of the copulatory ducts heavily sclerotized in connection
with the spermathecae (Figs 5D, 15C-D, 17C-D, 19C-D, 20C-D, 21C-D, 22C-D, 23C-D; see also
Coddington 1986) (in contrast with irregular and membranous or completely sclerotized copulatory
ducts).

Description

Females of Epeirotypus have massive proximal copulatory ducts (i.e., more than three times diameter of
distal region of copulatory ducts) with dorsal patches of gland ducts, and distal copulatory ducts heavily
sclerotized (i.e., dark) inserting dorsolaterally posteriorly into spermathecae (Figs SD-E, 15D, 17D, 19D,
20D, 21D, 22D, 23D). For further genus description details, see Coddington (1986) and Labarque &
Griswold (2014).

Epeirotypus kwakwa sp. nov.
urn:lsid:zoobank.org:act:0258B6F6-96F3-46B5-B866-E1D33917F3D6
Figs 1, 14-15

Diagnosis

Males and females of Epeirotypus kwakwa sp. nov. resemble those of Epeirotypus chavarria by the
ovoid opisthosoma lacking lateral posterior tubercles (Figs 14A—-C, 15A—C; Coddington 1986: figs 56—
57), common in the other species of the genus, but E. kwakwa can be distinguished by an olive-green
pattern on the dorsum of the opisthosoma that resembles the number eight (Figs 14A, 15A), whereas
E. chavarria have the opisthosoma off-white (Coddington 1986: figs 56-57). Females of E. kwakwa
can also be distinguished by the vulval bifid sclerotized septum forming a squared angle posteriorly
(Fig. 15D), whereas E. chavarria have the bifid septum forming a rectangle (Coddington 1986: fig. 60).

Etymology

The specific name is derived from ‘kwé, kwé’ which means ‘eight’ in the Ngébere language, currently
spoken by the Ngébe native people of Panama, and refers to the dorsal coloration pattern of the
opisthosoma forming the number eight.

Type material

Holotype
PANAMA — Chiriqui Province * &; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFU2NCH029; DNA barcode
SPIPA403-10; MIUP.
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Fig. 14. Epeirotypus kwakwa sp. nov., paratype, & (MACN-Ar 28996). A—C Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; E=embolus; MA=median apophysis; P=paracymbium;
ST=subtegulum; T=tegulum; TH=laterally higher thoracic area; Tsp=tegular spur. Scale bars:
A-C=0.5 mm; D-F=0.2 mm.
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Paratypes

PANAMA — Chiriqui Province ¢ 1 J; same data as for holotype; voucher code SFD1D8R010;
preparation codes FML-00687, LNP-00270; DNA code epes1120; GenBank code PX096942; MACN-
Ar 28996 ¢ 1 Q; same data as for holotype; voucher code SFDINBLO15; preparation codes FML-00697,
LNP-00267; DNA code epes1058; GenBank code PX096940; MACN-Ar 28995 ¢ 1 Q; same data as for
holotype; voucher code SFD1IDARO18; DNA code epes1166; GenBank code PX096941; MCZ « 1 ;
same data as for holotype; voucher code SFCIN8HO018; DNA barcode SPIPA404-10; MCZ * 1 Q; same
data as for holotype; voucher code SFCINCDO018; DNA barcode SPIPA400-10; MCZ.

Other material

PANAMA — Chiriqui Province ¢ 1 ¢; same data as for holotype; voucher code SFDINCDO016; DNA
barcode SPTIPA402-10; MACN-Ar 28993 « 1 Q; same data as for holotype; voucher code SFUIN7H029;
DNA barcode SPIPA401-10; MACN-Ar 28994 « 1 Q; same data as for holotype; voucher code
SFCINARO16; DNA code epes1168; GenBank code PX096944; CRBA * 1 §; same data as for holotype;
voucher code SFUINCDO030; DNA code epes1167; GenBank code PX096943; CRBA « 2 43,3 29;

Fig. 15. Epeirotypus kwakwa sp. nov., paratype, © (MACN-Ar 28995). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D. Vulva, dorsal view (note the profile of the bifid septum extending
posteriorly). Abbreviations: BS=bifid septum; CD=copulatory duct; CDo=copulatory duct opening;
CP=central pit; EP=epigynal plate; FD=fertilization duct; GD =patch of gland ducts; S=spermatheca;
TG=transverse groove; TH=laterally higher thoracic area. Scale bars: A—-C=0.5 mm; D=0.1 mm.
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same data as for holotype; MCZ ¢ 1 &4, 1 Q; same data as for holotype; MIUP * 1 &, 4 9 Q; same data as
for holotype; MACN-Ar 28992 « 1 &, 4 QQ; same data as for holotype; CRBA.

Description

Male (paratype MACN-Ar 28996)

Total length 1.53. Prosoma: length 1.19, width 0.76, height 0.78. Sternum: length 0.43, width 0.37.
Eye diameters and interdistances: AME 0.08, PME 0.09, AME-PME 0.10. Opisthosoma: length 1.25,
width 0.85, height 0.94; without tubercles. Leg formula: 1243. Dorsal shield of prosoma dark olive-
green laterally, yellowish-white centrally forming irregular band (Fig. 14A-B). Dorsum of ocular area
yellowish-white (Fig. 14A). Thoracic area of prosoma laterally higher (Fig. 14B; see “shoulders” in
Coddington 1986). Sternum greenish-yellow with olive-green borders (Fig. 14C). Dorsum of opisthosoma
olive-green with three pairs of whitish-gray patches laterally, all fused, and two middle whitish-gray
patches (Fig. 14A-B). Epiandrium, booklung cover, tracheal spiracle, spinneret field and behind anal
tubercle olive-green, surrounded by whitish-gray area (Fig. 14C). Legs I-II darker than III-1V, femora
yellowish-white, patella, tibiae, metatarsi and tarsi orange (Fig. 14A—C). Palp: paracymbium wider than
long, tegulum retrolaterally massive, tegular spur rounded, median apophysis rounded, distally notched,
with projection extending distally, conductor reduced, partially covering embolus, embolus long, bulky
and distally acute (Fig. 14D-F).

Female (paratype MACN-Ar 28995)
Total length 2.59. Prosoma: length 1.01, width 0.72, height 0.59. Sternum: length 0.46, width 0.39. Eye
diameters and interdistances: AME 0.08, PME 0.10, AME-PME 0.09. Opisthosoma: length 1.74, width
1.55, height 1.37. Leg formula: 1243. Coloration olive-greener than male (Fig. 15A—C). Sternum with
two olive-green patches close to sternal pits (Fig. 15C). Spinneret field surrounded by olive-green line
(Fig. 15B—C). Epigynal plate olive-green (Fig. 15C), domed, with transverse groove, central pit deep
(Fig. 15C). Vulva: copulatory ducts massive, proximally with patch of gland ducts dorsally, heavily
sclerotized distally inserting dorsolaterally posteriorly into spermathecae, spermathecae anteriorly sharp,
sclerotized, and connate (i.e., fused one above the other), fertilization ducts sclerotized, relative small,
emerging dorsally posteriorly from spermathecae, curving anteriorly to meet uterus externus (Fig. 15D).

Records and biology

Records are limited to collections made at 1135 m a.s.l. in premontane rainforest from Reserva Forestal
Fortuna (Fig. 1). Males and females have been collected mostly at night by looking down, although some
specimens were also collected at night by looking up and cryptic techniques, and others during the day
by looking down.

Epeirotypus kra sp. nov.
urn:lsid:zoobank.org:act:2F5F5100-B6C2-43B0-91FF-9260961A0906
Figs 1, 5SD-E, 1617

Diagnosis

Males and females of Epeirotypus kra sp. nov. resemble those of E. kote sp. nov. by the whitish-yellow
body coloration (Figs 16A—C, 17A-C, 18A—C, 19A—C), but males of E. kra can be distinguished by
the median apophysis distal projection relatively acute (Fig. 16E), whereas E. kote have the projection
wider (Fig. 18E). Females of E. kra can be distinguished by the vulval bifid sclerotized septum forming
a rectangle posteriorly (Fig. 17D), whereas in E. kote the bifid septum resembles an inverted trapezoid
(Fig. 19D).
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Etymology

The specific name is derived from ‘krd’ which means ‘thin’ in the Ngébere language, currently spoken
by the Ngibe native people of Panama, and refers to the relatively low prosoma.

Type material

Holotype
PANAMA — Chiriqui Province * &; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFBIDAHO019; DNA code
epes2183; GenBank code PX096947; MIUP.

Paratypes
PANAMA — Chiriqui Province * 1 J; same data as for holotype; voucher code SFUINSL020;
preparation codes FML-00688, LNP-00255; DNA code epes3111; GenBank code PX096951; MCZ -
1 9; same data as for holotype; voucher code SFU2NBDO029; preparation codes FML-00695, LNP-
00277; DNA code epes2063; GenBank code PX096946; MCZ ¢ 1 &'; same data as for holotype; voucher
code SFUINAAO009; DNA code epes2053; GenBank code PX096945; MACN-Ar 29218 « 1 Q; same
data as for holotype; voucher code SFUIN7H026; DNA barcode SPTPA391-10; MACN-Ar 292171 ¢;
same data as for holotype; voucher code SFUINBHO019; DNA barcode SPIPA390-10; MACN-Ar 29221.

Other material

PANAMA — Chiriqui Province « 1 ©; same data as for holotype; voucher code SFDIDAA016; DNA
code epes2184 GenBank code PX096948; MIUP * 1 @; same data as for holotype; voucher code
SFUIN8A024; DNA code epes2203; GenBank code PX096949; MCZ « 1 9; same data as for holotype;
voucher code SFUINCAO029; DNA code epes3208; GenBank code PX096953; MCZ « 1 9; same data
as for holotype; voucher code SFU2NBA026; DNA code epes3209; GenBank code PX096954; MCZ »
1 Q; same data as for holotype; voucher code SFU2NBHO023; preparation code FML-01149; DNA code
epes3054; GenBank code PX096950; MACN-Ar 29220 « 1 9; same data as for holotype; voucher code
SFU2NCHO031; DNA code epes3207; GenBank code PX096952; MACN-Ar 29219 « 1 Q; same data as
for holotype; voucher code SFDIDALO18; DNA code epes5062; GenBank code PX096955; MACN-
Ar29216+1 3,3 QQ; same data as for holotype; CRBA « 3 3, 5 @ Q; same locality as for holotype;
21-24 Jun. 2008; L. Piacentini and F. Labarque leg.; non-quantitative sample; MACN-Ar.

Description

Male (paratype MCZ SFU1NSL020)
Total length 2.21. Prosoma: length 1.25, width 0.98, height 0.71. Sternum: length 0.53, width 0.45. Eye
diameters and interdistances: AME 0.11, PME 0.08, AME-PME 0.14. Opisthosoma: length 1.38, width
1.36, height 1.11; with posterior lateral tubercles. Leg formula: 1243. Dorsal shield of prosoma dark
olive-green laterally, yellowish-white centrally forming irregular band (Fig. 16A—B). Dorsum of ocular
area yellowish-white (Fig. 16A). Thoracic area of prosoma laterally higher (Fig. 16B). Sternum yellow
(Fig. 16C). Dorsum of opisthosoma olive-green with five whitish-gray patches, anterior and middle ones
fused, covered by sparsely thin olive-green flecks (Fig. 16A—B). Opisthosoma with two lateral posterior
tubercles connected ventrally by guanine silver stripe (Fig. 16C). Epiandrium, booklung cover, tracheal
spiracle, and spinneret field yellow, olive-green thick patch behind anal tubercle (Fig. 16C). Legs I-11
lighter than III-1V, femora and patella yellowish-white, tibiae and metatarsi yellow but distally dark,
tarsi yellow (Fig. 16A—C). Palp: paracymbium wider than long, tegulum retrolaterally massive (i.e.,
almost half the size of bulb), tegular spur rounded, median apophysis rounded, distally notched (see
“dorsal notch” in Coddington 1986), with projection extending distally, conductor reduced (i.e., relatively
smaller than embolus) partially covering embolus, embolus long, bulky and distally acute (Fig. 16D-F).
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Fig. 16. Epeirotypus kra sp. nov., paratype, & (MCZ SFUINSL020). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; E=embolus; MA=median apophysis; P=paracymbium;
ST=subtegulum; T=tegulum; TH=1aterally higher thoracic area; Tsp=tegular spur. Scale bars:
A-C=1mm; D-F=0.2 mm.
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Female (paratypes MCZ SFU2NBD029, MACN-Ar 29220)

Total length 2.95. Prosoma: length 1.42, width 1.06, height 0.72. Sternum: length 0.64, width 0.51.
Eye diameters and interdistances: AME 0.11, PME 0.10, AME-PME 0.12. Opisthosoma: length 1.82,
width 1.80, height 1.62. Leg formula: 1243. Coloration as in male (Fig. 17A—C). Epigynal plate olive-
green (Fig. 17C). Epigynal plate: domed, with transverse groove, central pit deep (Fig. 17B—C). Vulva:
copulatory ducts massive, proximally with patch of gland ducts dorsally, heavily sclerotized distally
inserting dorsolaterally posteriorly into spermathecae, spermathecae anteriorly sharp, sclerotized, and
connate (i.e., fused one above the other), fertilization ducts sclerotized, relative small, emerging dorsally
posteriorly from spermathecae, curving anteriorly to meet uterus externus (Figs SD-E, 17D).

Records and biology

Records are limited to collections made at 1135 m a.s.l. in premontane rainforest from Reserva Forestal
Fortuna (Fig. 1). Males and females have been collected mostly at night by looking up; two males and
one female were collected during the day by looking down and beating, respectively.

Fig. 17. Epeirotypus kra sp. nov., paratype, @ (MCZ SFU2NBD029). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D. Vulva, dorsal view (note the profile of the bifid septum extending
posteriorly). Abbreviations: BS=bifid septum; CD=copulatory duct; CDo=copulatory duct opening;
CP=central pit; EP=epigynal plate; FD="fertilization duct; GD=patch of gland ducts; S=spermatheca;
TG=transverse groove; TH=1laterally higher thoracic area. Scale bars: A—C=1 mm; D=0.2 mm.
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Epeirotypus kote sp. nov.
urn:lsid:zoobank.org:act:0CBB4431-14A8-49C9-9742-70B3A4075027
Figs 1, 18-19

Diagnosis

Males and females of Epeirotypus kote sp. nov. resemble those of E. kra sp. nov. by the whitish-yellow
body coloration (Figs 16A-C, 17A-C, 18A-C, 19A—C), but males of E. kote can be distinguished by
the median apophysis distal projection relatively wide (Fig. 18E), whereas E. kra have the projection
acuter (Fig. 16E). Females of £. kra can be distinguished by the vulval bifid sclerotized septum forming
an inverted trapezoid (Fig. 19D), whereas in E. kote the bifid septum resembles a rectangle (Fig. 17D).

Etymology

The specific name is derived from ‘kote” which means ‘fat’ in the Ngébere language, currently spoken
by the Ngéibe native people of Panama, and refers to the relatively high prosoma.

Type material

Holotype
PANAMA — Chiriqui Province * J; Parque Internacional La Amistad, Cerro Picacho, one-
hectare PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008;
M. Arnedo, L. Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; voucher code
SAUINGAO024; preparation codes FML-00686, FML-00909; DNA code epes2205; GenBank code
PX096958; MIUP.

Paratypes
PANAMA — Chiriqui Province * 1 ©; same data as for holotype; voucher code SADINFP007;
preparation codes FML-00696, FML-00847; DNA code epes2176; GenBank code PX096956; MACN-
Ar 29069 « 1 J; same data as for holotype; voucher code SAUINGHO021; DNA code epes2204; GenBank
code PX096957; MACN-Ar 29068 « 1 9; same data as for holotype; voucher code SAUINHA026; DNA
code epes2206; GenBank code PX096959; MCZ.

Description

Male (holotype MIUP SAUINGA024)

Total length 1.97. Prosoma: length 1.16, width 0.94, height 0.71. Sternum: length 0.52, width 0.43. Eye
diameters and interdistances: AME 0.09, PME 0.08, AME-PME 0.11. Opisthosoma: length 1.31, width
1.11, height 0.83; with posterior lateral tubercles. Leg formula: 1243. Dorsal shield of prosoma dark
olive-green laterally, yellowish-white centrally forming smooth uniform band (Fig. 18A-B). Dorsum of
ocular area yellowish-white (Fig. 18A). Thoracic area of prosoma laterally higher (Fig. 18B). Sternum
yellow (Fig. 18C). Dorsum of opisthosoma olive-green with five whitish-gray patches, anterior and
middle ones fused, covered by sparsely thin olive-green flecks (Fig. 18A—B). Opisthosoma with two
lateral posterior tubercles connected ventrally by guanine silver stripe (Fig. 18C). Epiandrium, booklung
cover, tracheal spiracle, and spinneret field yellow, epiandrum with olive-green borders, olive-green
thick patch behind anal tubercle (Fig. 18C). Palp: paracymbium wider than long, tegulum retrolaterally
massive, tegular spur rounded, median apophysis rounded, distally notched, with projection extending
distally, conductor reduced, partially covering embolus, embolus long, bulky and distally acute
(Fig. 18D-F).

49


https://zoobank.org/urn:lsid:zoobank.org:act:0CBB4431-14A8-49C9-9742-70B3A4075027

European Journal of Taxonomy 1010: 1-145 (2025)

==

Fig. 18. Epeirotypus kote sp. nov., holotype, & (MIUP SAUINGA024). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; E=embolus; MA=median apophysis; P=paracymbium;
ST=subtegulum; T=tegulum; TH=1aterally higher thoracic area; Tsp=tegular spur. Scale bars:
A-C=0.5 mm; D-F=0.2 mm.
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Female (paratype MACN-Ar 29069)

Total length 2.80. Prosoma: length 1.28, width 0.99, height 0.77. Sternum: length 0.63, width 0.50. Eye
diameters and interdistances: AME 0.11, PME 0.10, AME-PME 0.13. Opisthosoma: length 1.85, width
1.91, height 0.98. Leg formula: 1243. Coloration as in male (Fig. 19A—C). Epigynal plate olive-green,
domed, with transverse groove, central pit deep. Vulva: copulatory ducts massive, proximally with patch
of gland ducts dorsally, heavily sclerotized distally inserting dorsolaterally posteriorly into spermathecae,
spermathecae anteriorly sharp, sclerotized, and connate (i.e., fused one above the other), fertilization
ducts sclerotized, relative small, emerging dorsally posteriorly from spermathecae, curving anteriorly to
meet uterus externus (Fig. 19D).

Fig. 19. Epeirotypus kote sp. nov., paratype, ¢ (MACN-Ar 29069). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D. Vulva, dorsal view (note the profile of the bifid septum extending
posteriorly). Abbreviations: BS=bifid septum; CD=copulatory duct; CDo=copulatory duct opening;
FD=fertilization duct; GD=patch of gland ducts; S=spermatheca; TG=transverse groove; TH=Ilaterally
higher thoracic area. Scale bars: A—C=0.5 mm; D=0.1 mm.
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Records and biology

Records are limited to collections made at 2299 m a.s.l. in lower montane rainforest from Parque
Internacional La Amistad (Fig. 1). Males and females have been collected mostly at night by looking up.

Variation

One female with evident lateral posterior tubercles.

Epeirotypus jane sp. nov.
urn:lsid:zoobank.org:act:31E9B000-A41E-4BC2-A9A2-75746FF9F8F0
Figs 1, 20

Diagnosis

Females of Epeirotypus jane sp. nov. resemble those of E. kote sp. nov. by the vulval bifid sclerotized
septum forming an inverted trapezoid posteriorly (Figs 19D, 20D), but E. jane can be distinguished by a
relatively narrow bifid septum and a darker body coloration (Fig. 20A—D), whereas E. kote have the bifid
septum relatively wide and the body coloration lighter (i.e., whitish-yellow) (Fig. 19A-D).

Etymology

The specific name is derived from ‘jane’ which means ‘different’ in the Ngéibere language, currently
spoken by the Ngébe native people of Panama, and refers to the notable differences (i.e., number of pair
bases) on the cox I nucleotide sequence.

Type material

Holotype
PANAMA — Coclé Province * @; Parque Nacional General de Division Omar Torrijos Herrera, El
Cope, one-hectare PANCODING inventory; 8.668083° N, 80.592583° W; 760 m a.s.l.; 4-9 Jun. 2008;
M. Arnedo, L. Benavides, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code STC1D5H021;
MIUP.

Paratype
PANAMA — Coclé Province * 1 9; same data as for holotype; voucher code STC1D5HO013; preparation
codes FML-00831, FML-00910; DNA barcode SPIPA395-10; MACN-Ar.

Description

Female (paratype MACN-Ar STC1D5HO013)
Total length 2.82. Prosoma: length 1.30, width 1.02, height 0.75. Sternum: length 0.59, width 0.54. Eye
diameters and interdistances: AME 0.12, PME 0.10, AME-PME 0.12. Opisthosoma: length 1.94, width
1.66, height 1.71; with posterior lateral tubercles. Leg formula: 1243. Dorsal shield of prosoma dark
olive-green laterally, yellowish-white centrally forming smooth uniform band (Fig. 20A—B). Dorsum of
ocular area dark (Fig. 20A—B). Thoracic area of prosoma laterally higher (Fig. 20C). Sternum yellowish-
orange with dark borders anteriorly (Fig. 20C). Opisthosoma color overall olive-green with five dorsal
whitish-gray patches, anterior and middle ones fused, covered by sparsely thick olive-green flecks
(Fig. 20A-B). Opisthosoma with two lateral posterior tubercles connected ventrally by guanine silver
stripe (Fig. 20C). Epigynal plate, booklung cover, tracheal spiracle, spinneret field and behind anal
tubercle olive-green, surrounded by whitish-gray area (Fig. 20C). Femora, tibiae and metatarsi brownish-
orange but distally dark, patella greenish-brown, tarsi brownish-orange (Fig. 20A—C). Epigynal plate:
domed, with transverse groove, central pit deep. Vulva: copulatory ducts massive, proximally with patch
of gland ducts dorsally, heavily sclerotized distally inserting dorsolaterally posteriorly into spermathecae,
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spermathecae anteriorly sharp, sclerotized, and connate (i.e., fused one above the other), fertilization
ducts sclerotized, relative small, emerging dorsally posteriorly from spermathecae, curving anteriorly to
meet uterus externus (Fig. 20D).

Male
Unknown.

Records and biology

Records are limited to collections made at 895 m a.s.l. in premontane rainforest from Parque Nacional
General de Division Omar Torrijos Herrera (Fig. 1). Females have been collected during the day by
cryptic technique.

Fig. 20. Epeirotypus jane sp. nov., paratype, $ (MACN-Ar STC1D5H013). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: BS=bifid septum;
CD=copulatory duct; CDo=copulatory duct opening; FD=fertilization duct; GD=patch of gland
ducts; S=spermatheca; TG =transverse groove; TH=laterally higher thoracic area. Scale bars: A=1 mm,;
B-C=0.5 mm; D=0.2 mm.
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Epeirotypus drune sp. nov.
urn:lsid:zoobank.org:act:619E7010-6456-4B4D-85B8-3797A33FD4D2
Figs 1, 21

Diagnosis

Females of Epeirotypus drune sp. nov. resemble those of E. bule sp. nov. by the body coloration overall
dark gray (Figs 21A—C, 22A-C), but E. drune can be distinguished by the opisthosoma with three pairs
of dorsal whitish-gray patches covered by sparsely thick dark gray flecks (Fig. 21A) and the vulval
bifid sclerotized septum forming a wide, rounded, posterior curve (Fig. 21D), whereas E. bule have the
opisthosoma with whitish-gray patches forming a ‘happy face’ in dorsal view (Fig. 22A) and have the
bifid septum narrow (Fig. 22D).

Etymology

The specific name is derived from ‘drune’ which means ‘black’ in the Ngébere language, currently
spoken by the Ngdbe native people of Panama, and refers to the dark general coloration.

Type material

Holotype
PANAMA — Chiriqui Province * ©; Parque Internacional La Amistad, Cerro Picacho, one-hectare
PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008; M. Arnedo,
L. Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; voucher code SAUINCLO062;
DNA barcode SPIPA385-10; MIUP.

Paratypes
PANAMA — Chiriqui Province * 1 ©; same data as for holotype; voucher code SACIDHHO12;
preparation codes FML-00699, LNP-00545; DNA code epes7100; GenBank code PX096960; MACN-
Ar 29084 « 1 9; same data as for holotype; voucher code SAUINCLO035; DNA code epes7240; GenBank
code PX096962; MCZ + 1 Q; same data as for holotype; voucher code SAUINCRO048; DNA code
epes7237; GenBank code PX096961; CRBA.

Description

Female (paratype MACN-Ar 29084)
Total length 3.24. Prosoma: length 1.43, width 1.12, height 0.82. Sternum: length 0.70, width 0.55.
Eye diameters and interdistances: AME 0.14, PME 0.14, AME-PME 0.15. Opisthosoma: length 2.28,
wide 2.47, high 2.10; with posterior lateral tubercles. Leg formula: 1243. Dorsal shield of prosoma dark
laterally, yellowish-white centrally (Fig. 21A). Dorsum of ocular area dark (Fig. 21 A—B). Thoracic
area of prosoma laterally higher (Fig. 21B). Sternum yellowish-orange with dark borders (Fig. 21C).
Opisthosoma color overall dark gray with three pairs of dorsal whitish-gray patches laterally covered by
sparsely thick dark gray flecks (Fig. 21 A-B). Opisthosoma with two lateral posterior tubercles connected
ventrally by guanine silver stripe (Fig. 21C). Epigynal plate, booklung cover, tracheal spiracle, spinneret
field and behind anal tubercle dark gray, surrounded by whitish-gray area (Fig. 21C). Legs I-1I darker
than III-1V, femora and patella greenish-brown, tibiae and metatarsi brownish-orange but distally dark,
tarsi brownish-orange (Fig. 21A—C). Epigynal plate: domed, with transverse groove, central pit deep
(Fig. 21B—C). Vulva: copulatory ducts massive, proximally with patch of gland ducts dorsally, heavily
sclerotized distally inserting dorsolaterally posteriorly into spermathecae, spermathecae anteriorly sharp,
sclerotized, and connate (i.e., fused one above the other), fertilization ducts sclerotized, relative small,
emerging dorsally posteriorly from spermathecae, curving anteriorly to meet uterus externus (Fig. 21D).
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Male
Unknown.

Records and biology

Records are limited to collections made at 2299 m a.s.l. in lower montane rainforest from Parque
Internacional La Amistad (Fig. 1). Females have been collected mostly at night by looking up, although
a specimen was collected during the day by cryptic technique.

Variation

Some females examined have the prosoma and opisthosoma completely dark.

Fig. 21. Epeirotypus drune sp. nov., paratype, Y (MACN-Ar 29084). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view) (note the profile of the laterally higher thoracic area of prosoma).
D. Vulva, dorsal (note the profile of the bifid septum extending posteriorly). Abbreviations: BS=bifid
septum; CD=copulatory duct; CDo=copulatory duct opening; CP=central pit; EP=epigynal plate;
FD=fertilization duct; GD=patch of gland ducts; S=spermatheca; TG=transverse groove; TH=laterally
higher thoracic area. Scale bars: A—-C=1 mm; D=0.2 mm.
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Epeirotypus bule sp. nov.
urn:lsid:zoobank.org:act:66510266-1FD6-407A-80D8-4EA7DDF338B1
Figs 1, 22

Diagnosis

Females of Epeirotypus bule sp. nov. resemble those of E. drune sp. nov. by the body coloration overall
dark gray (Figs 21A-C, 22A-C), but E. bule can be distinguished by the opisthosoma with whitish-gray
patches forming a ‘happy face’ in dorsal view (Fig. 22A) and the vulval bifid sclerotized septum forming
a narrow, rounded, posterior curve (Fig. 22D), whereas E. drune have the opisthosoma with three pairs
of dorsal whitish-gray patches covered by sparsely thick dark gray flecks (Fig. 21A) and have the bifid
septum wide (Fig. 21D).

Etymology

The specific name is derived from 'bule' which means 'head' in the Ngéibere language, currently spoken
by the Ngébe native people of Panama, and refers to the coloration pattern on the opisthosoma, which
resembles a 'happy face' with the anterior procurved patches forming the smile and the rounded median
patches suggesting eyes..

Type material

Holotype
PANAMA — Chiriqui Province * ©; Parque Internacional La Amistad, Cerro Picacho, one-hectare
PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008; M. Arnedo,
L. Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; voucher code SAU2NCL028;
preparation code FML-00944; DNA code epes7238; GenBank code PX096964; MIUP.

Paratypes
PANAMA — Chiriqui Province * 1 @; same data as for holotype; voucher code SAU2NCLO033;
preparation code FML-00968; DNA GenBank code PX096963; MIUP « 1 Q; same data as for holotype;
voucher code SAUINCRO002; DNA barcode SPTPA387-10; MACN-Ar 29326 « 1 ©; same data as for
holotype; voucher code SACIDHHO007; DNA barcode SPTPA389-10; MACN-Ar 29327 « 5 9 Q; same
data as for holotype; MCZ.

Description

Female (holotype MIUP SAU2NCLO028, paratype MIUP SAU2NCLO033)
Total length 2.99. Prosoma: length 1.38, width 0.99, height 0.90. Sternum: length 0.62, width 0.55. Eye
diameters and interdistances: AME 0.13, PME 0.16, AME-PME 0.13. Opisthosoma: length 2.09, width
1.97, height 1.84; with posterior lateral tubercles. Leg formula: 1243. Dorsal shield of prosoma dark,
fovea yellowish-white (Fig. 2A). Dorsum of ocular area dark (Fig. 22A). Thoracic area of prosoma
laterally higher (Fig. 22B). Sternum dark brownish-orange (Fig. 22C). Opisthosoma color overall dark
gray with three pairs of dorsal whitish-gray patches laterally, anterior and middle ones fused forming
‘happy face’ (Fig. 22A). Opisthosoma with two lateral posterior tubercles connected ventrally by guanine
silver stripe (Fig. 22C). Epigynal plate, booklung cover, tracheal spiracle, spinneret field and behind anal
tubercle dark gray, surrounded by whitish-gray area (Fig. 22C). Legs I-1I darker than I1I-1V, femora and
patella greenish-brown, tibiae and metatarsi brownish-orange but distally dark, tarsi brownish-orange
(Fig. 22A—C). Epigynal plate: domed, with transverse groove, central pit deep (Fig. 22B—C). Vulva:
copulatory ducts massive, proximally with patch of gland ducts dorsally, heavily sclerotized distally
inserting dorsolaterally posteriorly into spermathecae, spermathecae anteriorly sharp (i.e., angular),
sclerotized, and connate (i.e., fused one above the other), fertilization ducts sclerotized, relative small,
emerging dorsally posteriorly from spermathecae, curving anteriorly to meet uterus externus (Fig. 22D).
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Male
Unknown.

Records and biology

Records are limited to collections made at 2299 m a.s.l. in lower montane rainforest from Parque
Internacional La Amistad (Fig. 1). Females have been collected mostly during the day by cryptic
technique, though some specimens have been collected at night by looking up.

Variation

Some females examined have the opisthosomal whitish-gray patches separated.

Fig. 22. Epeirotypus bule sp. nov. A—C. Holotype, ¢, habitus (MIUP SAU2NCL028) (A=dorsal
view; B=lateral view; C=ventral view) (note the profile of the laterally higher thoracic area of
prosoma). D. Paratype, ¢, vulva, dorsal view (MIUP SAU2NCLO033). Abbreviations: BS=bifid
septum; CD=copulatory duct; CDo=copulatory duct opening; CP=central pit; EP=epigynal plate;
FD=fertilization duct; GD=patch of gland ducts; S=spermatheca; TG=transverse groove; TH=laterally
higher thoracic area. Scale bars: A-C=0.5 mm; D=0.2 mm.
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Epeirotypus tain sp. nov.
urn:lsid:zoobank.org:act:03B82D0C-2162-45CD-835C-ES4ECI9DS3ECE
Figs 1, 23

Diagnosis

Females of Epeirotypus tain sp. nov. can be distinguished from those of other species of Epeirotypus
by the opisthosoma coloration overall reddish-brown with a white transversal central stripe (Fig. 23A).

Etymology

The specific name is derived from ‘tain’ which means ‘red’ in the Ngébere language, currently spoken
by the Ngibe native people of Panama, in reference to the overall reddish-brown coloration.

Type material

Holotype
PANAMA — Chiriqui Province ¢« ©; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFU2NBHO025; preparation
codes FML-00897, LNP-00281; DNA code epes4070; GenBank code PX096965; MIUP.

Description

Female (holotype MIUP SFU2NBHO025)

Total length 2.66. Prosoma: length 1.20, width 0.92, height 0.72. Sternum: length 0.54, width 0.47.
Eye diameters and interdistances: AME 0.12, PME 0.12, AME-PME 0.13. Opisthosoma: length 1.81,
width 2.09, height 1.74; with posterior lateral tubercles. Leg formula: 1243. Dorsal shield of prosoma
dark, fovea brownish-orange (Fig. 23A—B). Dorsum of ocular area dark (Fig. 23A). Thoracic area of
prosoma laterally higher (Fig. 23B). Sternum brownish-orange with reddish-brown borders (Fig. 23C).
Opisthosoma color overall reddish-brown with three pairs of dorsal whitish-gray patches laterally,
middle ones fused forming transversal central stripe (Fig. 23A-B), covered by sparsely thick dark flecks
(Fig. 23C). Opisthosoma with two lateral posterior tubercles (Fig. 23C). Epigynal plate, tracheal spiracle
and behind anal tubercle reddish-brown, covered by sparsely thin whitish-gray flecks; booklung cover
whitish-gray, spinneret field orange (Fig. 23C). Legs I-II darker than III-1V, femora and patella greenish-
brown, tibiae and metatarsi brownish-orange but distally dark, tarsi brownish-orange (Fig. 23A—C).
Epigynal plate: domed, with transverse groove, central pit deep (Fig. 23C). Vulva: copulatory ducts
massive proximally, with patch of gland ducts dorsally, and heavily sclerotized distally inserting
dorsolaterally posteriorly into spermathecae, spermathecae anteriorly sharp, sclerotized, and connate (i.e.,
fused one above the other), fertilization ducts sclerotized, relative small, emerging dorsally posteriorly
from spermathecae, curving anteriorly to meet uterus externus (Fig. 23D).

Male
Unknown.

Records and biology

Records are limited to collections made at 1135 m a.s.l. in premontane rainforest from Reserva Forestal
Fortuna (Fig. 1). The only female has been collected at night by looking up.

Remarks

Females of E. tain sp. nov. resemble those of E. bule sp. nov. by the vulval bifid sclerotized septum
forming a narrow, rounded, posterior curve (Figs 22D, 23D).
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Fig. 23. Epeirotypus tain sp. nov., holotype, ¢ (MIUP SFU2NBHO025). A-C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: BS=bifid septum;
CD=copulatory duct; CDo=copulatory duct opening; CP=central pit; EP=epigynal plate;
FD=fertilization duct; GD=patch of gland ducts; S=spermatheca; TG=transverse groove; TH=Ilaterally
higher thoracic area. Scale bars: A—-C=1 mm; D=0.2 mm.

Naatlo Coddington, 1986
Naatlo Coddington, 1986: 44. Type species Naatlo sutila Coddington, 1986.

Diagnosis

Males of Naatlo can be distinguished from those of other theridiosomatid genera by the distally lobed
embolus (Fig. 26E; see also Coddington 1986; Dupérré & Tapia 2017) (in contrast with the entire, thin
laminated, or distally acute embolus in the other genera). Females of Naatlo can be distinguished from
those of other genera by the domed (i.e., elevated ventrally) epigynal plate (absent in other genera except
for Epeirotypus) with an epigynal flap hinged anteriorly (i.e., as an inverted ‘T”) (Figs 25C, 27C; see
also Coddington 1986).
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Description

Females of Naatlo have massive proximal copulatory ducts (i.e., more than three times the diameter of
the duct’s distal region) with a dorsal patch of gland ducts, and distal copulatory ducts heavily sclerotized
(i.e., dark), inserting dorsolaterally posteriorly into the spermathecae (Figs 25D, 27D). For further genus
description details, see Coddington (1986) and Labarque & Griswold (2014).

Remarks

Dupérré & Tapia (2017) suggested that a conductor relatively smaller than the embolus (see “reduced
conductor” in Coddington 1986; Dupérré & Tapia 2017) and a broad paracymbium were diagnostic for
Naatlo, but those characters are present in all the members of Epeirotypinae (see Coddington 1986).

Naatlo chi sp. nov.
urn:lsid:zoobank.org:act:1442E261-0B32-4A8B-819D-F8D0D916E174
Figs 1, 24-25

Diagnosis

Males and females of Naatlo chi sp. nov. resemble the males of Naatlo mayzana Dupérré & Tapia, 2017
by a continuous opisthosomal silver stripe, open posteriorly, that encircles most of the opisthosoma
(Figs 24A-C, 25A—C; Dupérré & Tapia 2017: fig. 40), but males of N. chi can be distinguished by the
median apophysis proximally serrated (Fig. 24E—F), whereas N. mayzana have the apophysis smooth
(Dupérré & Tapia 2017: fig. 6). Males of N. chi can also be distinguished from the other species of the
genus by the tegulum relatively small (i.e., less than half the size of the bulb), and a conductor with a
heavily sclerotized (i.e., dark) posterior extension (Fig. 24D-F).

Etymology

The specific name is derived from ‘chi’ which means ‘small’ or ‘child’ in the Ngébere language, currently
spoken by the Ngébe native people of Panama, and refers to the relatively small tegulum.

Type material

Holotype
PANAMA — Coclé Province * J; Parque Nacional General de Division Omar Torrijos Herrera, El
Cope, one-hectare PANCODING inventory; 8.668083° N, 80.592583° W; 760 m a.s.l.; 4-9 Jun. 2008;
M. Arnedo, L. Benavides, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code STB1D9B019;
MIUP.

Paratypes
PANAMA - Chiriqui Province « 1 @; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFB1D9HO035; preparation
codes FML-00723, LNP-00275; DNA code naas1112; GenBank code PX096971; MACN-Ar 29008
1 &; same locality as for preceding; 21-24 Jun. 2008; L. Piacentini and F. Labarque leg.; non-quantitative
sample; voucher code SFNQL&P043; preparation codes FML-00969, FML-00970; MACN-Ar. — Coclé
Province * 1 J; same data as for holotype; voucher code STBID9A009; preparation codes FML-
00722, FML-00928; DNA barcode SPIPA368-10; CRBA. — Panama Province « 1 &; Parque Nacional
Altos de Campana, one-hectare PANCODING inventory; 8.683444° N, 79.929833° W; 895 m a.s.l.;
14-19 Jun. 2007; M. Arnedo, D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher
code SCUINDHO21; preparation codes FML-00721, LNP-00282; DNA code naas1115; GenBank
code PX096976; MACN-Ar 29027 « 1 Q; same data as for preceding; voucher code SCC2NFHO0S;
preparation code FML-00929; DNA barcode SPIPA369-10; MACN-Ar 29020 ¢ 1 Q; same data as for
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preceding; voucher code SCDINFDO17; preparation code FML-00724; DNA code naas1185; GenBank
code PX096979; CRBA.

Other material

PANAMA — Chiriqui Province * 6 99; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo, D.
Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; MCZ « 1 @; same data as for preceding;
voucher code SFCIDAHO12; DNA code naas1271; GenBank code PX096972; MCZ * 1 Q; same
data as for preceding; voucher code SFUIN8H023; DNA barcode SPIPA366-10; MCZ « 1 @; same
data as for preceding; voucher code SFUINCRO045; DNA barcode SPIPA367-10; MCZ * 1 Q; same
data as for preceding; voucher code SFUINBR036; DNA barcode SPIPA363-10; MACN-Ar 29010
1 9, same data as for preceding; voucher code SFU2NBH044; DNA code naas1268; GenBank code
PX096973; MACN-Ar 29007 * 1 Q; same data as for preceding; voucher code SFB1D8L018; DNA
barcode SPIPA364-10; CRBA * 1 ©; same data as for preceding; voucher code SFUIN7R038; DNA
code naas1273; GenBank code PX096974; CRBA « 1 Q; same data as for preceding; voucher code
SFU2NCHO028; DNA barcode SPIPA365-10; CRBA « 1 @; same data as for preceding; voucher code
SFUINCRO036; DNA code naas1269; GenBank code PX096975; CRBA « 3 99; same data as for
preceding; MACN-Ar 29014 « 3 @ 9; same data as for preceding; MACN-Ar 29009 « 2 @ 9; same data
as for preceding; MACN-Ar 29011 « 4 QQ; same data as for preceding; CRBA « 1 &, 31 29; same
locality as for preceding; 21-24 Jun. 2008; L. Piacentini and F. Labarque leg.; non-quantitative sample;
MACN-Ar ¢ 1 Q; Reserva Forestal Fortuna, Sendero Zamudio; 8.732861° N, 82.284667° W; 1360 m
a.s.l.; 20 Jun. 2008; L. Piacentini and F. Labarque leg.; non-quantitative sample; MACN-Ar. — Coclé
Province * 2 33, 39 Q9; Parque Nacional General de Division Omar Torrijos Herrera, El Cope, one-
hectare PANCODING inventory; 8.668083° N, 80.592583° W, 760 m a.s.l.; 4-9 Jun. 2008; M. Arnedo,
L. Benavides, G. Hormiga, F. Labarque and M. Ramirez leg.; MCZ « 1 J'; same data as for preceding;
voucher code STB1ID9R019; DNA code naas1270; GenBank code PX096984; MCZ * 1 Q; same data
as for preceding; voucher code STD1N7B029; DNA code naas1186; GenBank code PX096981; MCZ »
1 &; same data as for preceding; voucher code STC1D5A014; DNA code naas1188; GenBank code
PX096982; MACN-Ar 29046 « 1 9; same data as for preceding; voucher code STDIN7R022; DNA
code naas1267; GenBank code PX096985; MACN-Ar 29044 « 1 Q; same data as for preceding; voucher
code STDIN7HO025; DNA code naas1266; GenBank code PX096983; CRBA « 4 33, 4 @ Q; same data
as for preceding; MIUP « 1 &, 8 QQ; same data as for preceding; MACN-Ar 29040 « 7 @ Q; same data
as for preceding; MACN-Ar 29036 « 5 Q9 same data as for preceding; MACN-Ar 29033 « 5 Q9;
same data as for preceding; MACN-Ar 29049 « 2 4J, 4 QQ; same data as for preceding; MACN-Ar
29050 « 1 &, 4 @ Q; same data as for preceding; MACN-Ar 29043 « 4 QQ; same data as for preceding;
MACN-Ar 29047 « 4 9Q; same data as for preceding; MACN-Ar 29048 « 3 ©9; same data as for
preceding; MACN-Ar 29034 « 1 &, 2 QQ; same data as for preceding; MACN-Ar 29045 « 2 @ Q; same
data as for preceding; MACN-Ar 29042 « 2 34, 1 Q; same data as for preceding; MACN-Ar 29035 «
2 33,1 Q; same data as for preceding; MACN-Ar 29041 « 1 Q; same data as for preceding; MACN-Ar
29039 « 1 9; same data as for preceding; MACN-Ar 29037 « 1 §; same data as for preceding; MACN-
Ar 29038 « 4 33, 53 QQ; same data as for preceding; CRBA « 1 @; same data as for preceding; F.
Labarque, M. Ramirez leg.; non-quantitative sample; MACN-Ar « 1 &, 1 @; Parque Nacional General
de Division Omar Torrijos Herrera, EI Cope, Corredor Los Helechos; 8.668139° N, 80.592667° W,
790 m a.s.l.; 4 Jun. 2008; F. Labarque leg.; non-quantitative sample; MACN-Ar « 3 99, same locality
as for preceding; Sendero Las Ranas; 3 Jun. 2008F. Labarque leg.; non-quantitative sample; MACN-Ar.
— Panama Province * 6 33, 158 9 Q; Parque Nacional Altos de Campana, one-hectare PANCODING
inventory; 8.683444° N, 79.929833° W; 895 m a.s.l.; 14—19 Jun. 2007; M. Arnedo, D. Dimitrov, G.
Hormiga, F. Labarque and M. Ramirez leg.; MCZ * 1 &; same data as for preceding; voucher code
SCBI1DFR042; DNA code naas1187; GenBank code PX096980; MCZ « 1 9; same data as for preceding;
voucher code SCBIDGDO11; DNA code naas1192; GenBank code PX096977; MCZ * 1 9; same data
as for preceding; voucher code SCCINHDO013; DNA barcode SPIPA372-10; MCZ * 1 &; same data as
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for preceding; voucher code SCUINGHO027; DNA code naas1272; GenBank code PX096978; MCZ
1 @; same data as for preceding; voucher code SCCINERO014; DNA barcode SPIPA370-10; MACN-
Ar 29022 « 1 Q; same data as for preceding; voucher code SCB1DIA010; DNA barcode SPIPA371-10;
CRBA +1 &, 55 Q9; same data as for preceding; MIUP » 22 @ Q; same data as for preceding; MACN-
Ar 29029 « 17 9Q; same data as for preceding; MACN-Ar 29032 « 15 9 9; same data as for preceding;
MACN-Ar 29006 * 12 99; same data as for preceding; MACN-Ar 29017 « 12 99; same data as for
preceding; MACN-Ar 29023 « 10 9 9; same data as for preceding; MACN-Ar 29031 « 10 9 9; same data
as for preceding; MACN-Ar 29026 « 9 9 9; same data as for preceding; MACN-Ar 29030 « 6 9 9; same
data as for preceding; MACN-Ar 29001 « 5 99 ; same data as for preceding; MACN-Ar 29025 « 4 99;
same data as for preceding; MACN-Ar 29002 « 4 @ Q; same data as for preceding; MACN-Ar 29024 «
1 8,3 QQ; same data as for preceding; MACN-Ar 29021 + 3 9 Q; same data as for preceding; MACN-
Ar 29015 « 3 99; same data as for preceding; MACN-Ar 29018 « 2 9 9; same data as for preceding;
MACN-Ar 29019 « 2 QQ; same data as for preceding; MACN-Ar 29005 « 1 &, 2 @ Q; same data as for
preceding; MACN-Ar 29004 « 1 9; same data as for preceding; MACN-Ar 29016 « 1 @; same data as
for preceding; MACN-Ar 29028 * 1 Q; same data as for preceding; MACN-Ar 29003 « 4 33, 144 QQ;
same data as for preceding; CRBA.

Description

Male (paratype MACN-Ar SFNQLSP043)

Total length 1.26. Prosoma: length 0.65, width 0.54, height 0.42. Sternum: length 0.35, width 0.31. Eye
diameters and interdistances: AME 0.07, PME 0.07, AME-PME 0.07. Opisthosoma: length 0.79, width
0.68, height 0.62. Leg formula: 1243. Dorsal shield of prosoma yellowish-white laterally, olive-green
centrally (Fig. 24A—B). Dorsum of the ocular area olive-green (Fig. 24A). Thoracic area of prosoma
laterally higher (Fig. 24B). Sternum olive-green (Fig. 24C). Dorsum of the opisthosoma light olive-green
(Fig. 24A) with wide guanine silver stripe, open posteriorly, encircling most of opisthosoma (Fig. 24B—
C). Epiandrium, booklung cover, tracheal spiracle, and behind anal tubercle olive-green, surrounded by
light olive-green area; spinneret field light olive-green (Fig. 24C). Legs I-II darker than III-IV, femora
yellowish-white, patella, tibiae and metatarsi greenish-brown, tarsi darker greenish-brown (Fig. 24A—C).
Palp: paracymbium wider than long, tegulum retrolaterally narrow, tegular spur rounded, wide, median
apophysis rounded, distally notched (see “dorsal notch” in Coddington 1986), with projection extending
distally, conductor reduced, partially covering embolus, with acute posterior extension, embolus distally
lobed (Fig. 24D-F).

Female (paratype MACN-Ar 29020)

Total length 1.77. Prosoma: length 0.85, width 0.65, height 0.49. Sternum: length 0.41, width 0.38.
Eye diameters and interdistances: AME 0.07, PME 0.10, AME-PME 0.07. Opisthosoma: length 1.25,
width 1.05, height 0.97. Leg formula: 1243. Coloration darker than in male (Fig. 25A—C). Epigynal
plate orange (Fig. 25C), domed, with transverse groove, epigynal flap hinged anteriorly (Fig. 25C).
Vulva: copulatory ducts massive, proximally with patch of gland ducts dorsally, heavily sclerotized
distally inserting dorsolaterally posteriorly into spermathecae, spermathecae ovoid, anteriorly sharp (i.e.,
angular), sclerotized, and connate (i.e., fused along midline), fertilization ducts sclerotized, emerging
dorsally posteriorly from spermathecae, curving anteriorly to meet uterus externus (Fig. 25D).

Records and biology

Records are limited to collections made at 760 m a.s.l., 895 m a.s.l. and 1135 m a.s.l. in premontane
rainforests from Parque Nacional Altos de Campana, Parque Nacional General de Division Omar Torrijos
Herrera and Reserva Forestal Fortuna, respectively (Fig. 1). Males and females have been collected
mostly at night by looking up, although some specimens were also collected at night by looking down
and others during the day by all the collection techniques.
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Fig. 24. Naatlo chi sp. nov., paratype, & (MACN-Ar SFNQL8P043). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; Ce=conductor posterior extension; E=embolus; MA=median
apophysis; P=paracymbium; ST =subtegulum; T=tegulum; Tsp=tegular spur. Scale bars: A—-C=0.2 mm;
D-F=0.1 mm.
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Fig. 25. Naatlo chi sp. nov., paratype, ¢ (MACN-Ar 29020). A—C. Habitus (A, dorsal, B=Ilateral
view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD = copulatory duct; CDo=copulatory
duct opening; EF =epigynal flap; FD=fertilization duct; S=spermatheca; TG=transverse groove;
TH=laterally higher thoracic area. Scale bars: A-C=0.5 mm; D=0.1 mm.

Naatlo fauna (Simon, 1897)
Figs 1, 26-27

Theridiosoma fauna Simon, 1897: 483, figs 1-2, 7-8 [Q lectotype, one & and 18 QQ paralectotypes
from Venezuela, Carabobo, San Esteban (Muséum national d’Histoire naturelle, Paris), designated
by Coddington 1989, not examined].

Naatlo fauna — Coddington 1986: 50, figs 69, 91-98 [, 9] [from Colombia, Valle] [transferred from
Theridiosomal.

Diagnosis

Females of Naatlo fauna resemble those of Naatlo splendida (Taczanowski, 1879) by the elongated
opisthosoma (i.e., projecting behind the spinnerets) and by the epigynal flap narrowly hinged anteriorly
and wider than the sternum (Fig. 27A-D; Coddington 1986: figs 84-86, 88, 91-93; Wienskoski 2010:
figs 1a—c, 4d), but N. fauna can be distinguished by the three pairs of dorsal whitish-gray patches laterally
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on the opisthosoma (Fig. 27A—B; Coddington 1986: figs 91-92; Wienskoski 2010: fig. 1a—b), whereas
N. splendida have two lateral silver stripes (Coddington 1986: figs 84, 86; Wienskoski 2010: fig. 4a-b).
Males of N. fauna can be distinguished from those of N. splendida by the embolus with four lobes
distally (Fig. 26E; Coddington 1986: fig. 83), whereas N. splendida have three lobes (Coddington 1986:
fig. 73).

Material examined

PANAMA — Chiriqui Province ¢ 1 J; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFB1DARO02S; preparation
codes FML-00720, LNP-00258; DNA code naafa056; GenBank code PX096967; MACN-Ar 29057
1 9; same data as for preceding; voucher code SFCIDBRO19; preparation codes FML-00725, LNP-
00263; DNA code naafal18; GenBank code PX096966; MACN-Ar 29056 * 1 Q; same data as for
preceding; voucher code SFBID9R032; DNA code naafal91; GenBank code PX096968; MCZ « 1 J;
same data as for preceding; voucher code SFB2D9R026; DNA barcode SPIPA373-10; MCZ « 1 ©; same
data as for preceding; voucher code SFDINBRO033; DNA barcode SPIPA374-10; CRBA * 1 ©; same
data as for preceding; voucher code SFUIN8A036; DNA barcode SPIPA376-10; MCZ * 1 @; same
data as for preceding; voucher code SFUINSR028; DNA barcode SPIPA375-10; CRBA * 1 &; same
data as for preceding; voucher code SFUINBRO037; DNA code naafal89; GenBank code PX096969;
MCZ « 1 &; same data as for preceding; voucher code SFUINCDO031; DNA barcode SPIPA377-10;
MCZ « 1 9; same data as for preceding; voucher code SFUINCLO016; DNA code naagal90; GenBank
code PX096970; MCZ + 2 33, 5 2 Q; same data as for preceding; MCZ « 3 33, 3 99; same data as for
preceding; MIUP » 2 43, 6 9 Q; same data as for preceding; MACN-Ar 29054 + 1 &, 1 Q; same data as
for preceding; MACN-Ar 29058 « 1 J'; same data as for preceding; MACN-Ar 29055 « 1 J'; same data
as for preceding; MACN-Ar 29053 5 3 &, 4 9Q; same data as for preceding; CRBA *» 6 9 Q; same
locality as for preceding; 21-24 Jun. 2008; L. Piacentini and F. Labarque leg.; non-quantitative sample;
MACN-ATr.

Redescription

Male (MACN-Ar 29057)

Total length 1.53. Prosoma: length 0.69, width 0.67, height 0.56. Sternum: length 0.37, width 0.35.
Eye diameters and interdistances: AME 0.06, PME 0.06, AME-PME 0.08. Opisthosoma: length 0.92,
width 0.83, height 0.94. Leg formula: 1243. Dorsal shield of prosoma yellowish-white laterally, olive-
green centrally (Fig. 26 A—B). Dorsum of ocular area olive-green (Fig. 26A). Sternum light olive-green
(Fig. 26C). Dorsum of opisthosoma olive-green with three pairs of dorsal whitish-gray patches laterally
(Fig. 26A). Epiandrium, booklung cover, tracheal spiracle, and behind anal tubercle olive-green,
surrounded by whitish-gray area; spinneret field light olive-green (Fig. 26C). Legs I-II darker than III—
IV, femora yellowish-white but distally orange, patella, tibiae, metatarsi and tarsi orange (Fig. 26A—C).
Palp: paracymbium wider than long, tegulum retrolaterally narrow, tegular spur rounded, wide, median
apophysis rounded, distally notched, with projection extending distally, conductor reduced, partially
covering embolus, embolus distally lobed (Fig. 26D-F).

Female (MACN-Ar 29056)
Total length 1.88. Prosoma: length 0.63, width 0.53, height 0.46. Sternum: length 0.41, width 0.38. Eye
diameters and interdistances: AME 0.07, PME 0.06, AME-PME 0.06. Opisthosoma: length 1.36, width
1.10, height 0.94. Leg formula: 1243. Coloration olive-greener than in male (Fig. 27A—C). Epigynal plate
brownish-orange (Fig. 27C), domed, with transverse groove, epigynal flap hinged anteriorly (Fig. 27C).
Vulva: copulatory ducts massive, proximally with patch of gland ducts dorsally, heavily sclerotized
distally inserting dorsolaterally posteriorly into spermathecae, spermathecae ovoid, sclerotized, and
connate (i.e., fused along the midline), fertilization ducts sclerotized, emerging dorsally posteriorly from
spermathecae, curving anteriorly to meet uterus externus (Fig. 27D). For further species description
details, see Coddington (1986).
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Fig. 26. Naatlo fauna (Simon, 1897 ), & (MACN-Ar 29057). A—C. Habitus (A=dorsal view; B=lateral
view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral view).
Abbreviations: C=conductor; E=embolus; MA=median apophysis; P=paracymbium; ST=subtegulum;
T=tegulum; TH=laterally higher thoracic area; Tsp=tegular spur. Scale bars: A-C=0.5 mm;
D-F=0.2 mm.
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Records and biology

Naatlo fauna is distributed from Costa Rica to Brazil including Trinidad and Tobago (World Spider
Catalog 2025). Records in this study are limited to collections made at 1135 m a.s.l. in the premontane
rainforest from Reserva Forestal Fortuna (Fig. 1). Males and females have been collected mostly at night
by looking up, although some specimens were also collected at night by looking down and others during
the day by beating and cryptic techniques.

!;m- §§< < £

Fig. 27. Naatlo fauna (Simon, 1897, @ (MACN-Ar 29056). A—C. Habitus (A= dorsal; B=lateral view;
C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory duct; CDo=copulatory duct
opening; EF, epigynal flap; EP=epigynal plate; FD=fertilization duct; GD=patch of gland ducts;
S=spermatheca; TG=transverse groove; TH=laterally higher thoracic area. Scale bars: A—C=0.5 mm;
D=0.2 mm.
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Ogulnius O. Pickard-Cambridge, 1882

Ogulnius O. Pickard-Cambridge, 1882: 432. Type species Ogulnius obtectus O. Pickard-Cambridge,
1882.

Diagnosis

Males and females of Ogulnius can be distinguished from those of other theridiosomatid genera by the
opisthosoma overhanging the prosoma (i.e., eclipsing the thoracic area) (absent in other genera), and the
first tibiae with a retrolateral membranous patch (Figs 28B, 29B, 30B, 31B) (absent in other genera).
Males of Ogulnius are also distinguished by a bifurcated mesal embolic apophysis (in contrast with
non-divided or multiple times divided embolic apophysis in other genera), and its elongated prolateral
branch (next to the embolus) that encircles the bulb counter-clockwise (Figs 28C-E, 30C-D; see also
Coddington 1986 and Dupérré & Tapia 2017). Females of Ogulnius are also distinguished by having
completely sclerotized copulatory ducts (in contrast with irregular and membranous or distally sclerotized
copulatory ducts in other genera), with the copulatory openings exposed, protruding from beneath the
transverse groove posteriorly (Figs 29D, 31D) (misinterpreted as “interrupted transverse groove” by
Coddington 1986 and Dupérré & Tapia 2017; also compare “groove pockets” in Dupérré & Tapia 2017:
figs 11-14, with Coddington 1986: figs 124—125) (absent in other genera).

Description

Females of Ogulnius have convoluted copulatory ducts that insert dorsolaterally posteriorly into
spermathecae (Figs SF-G, 29C-D, 31C-D; see also Coddington 1986 and Dupérré & Tapia 2017). For
further genus description details, see Coddington (1986) and Labarque & Griswold (2014).

Remarks

Coddington (1986) suggested that a sternum truncated posteriorly was diagnostic for Ogulnius, but
this character is also present in other theridiomatid genera (i.e., Chthonos, Theridiosoma, Epilineutes,
Wendilgarda). We confirm the presence of a membranous patch on the retrolateral face of the first tibia
in the two species of Ogulnius here examined (see also Ogulnius obtectus Keyserling, 1886; Coddington
1986: 57), seemingly a synapomorphy of the genus.

Ogulnius zbodro sp. nov.
urn:lsid:zoobank.org:act:8FOF5A14-A073-445F-9509-E32FC35D5C6E
Figs 1, 5SF-G, 28-29

Diagnosis

Females of Ogulnius zbodro sp. nov. resemble those of Ogulnius laranka Dupérré & Tapia, 2017 and
Ogulnius puku Dupérré & Tapia, 2017 by the exposed and separated copulatory openings (Fig. 29C—
D; Dupérré & Tapia 2017: figs 11, 13), but O. zbodro can be distinguished by the copulatory ducts
convoluting four times directly above the spermathecae (Figs SF—G, 29D), whereas O. laranka and
O. puku have the copulatory ducts convoluting separated from the spermathecae (Dupérré & Tapia 2017:
figs 12, 14). Males of O. zbodro can be distinguished from those of O. laranka by the embolic apophysis
prolateral branch encircling the bulb one-time counter-clockwise (Fig. 28D), whereas O. laranka have
the prolateral branch longer, encircling the bulb about 1.75 times counter-clockwise (Dupérré & Tapia
2017: fig. 9).
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Etymology

The specific name is derived from the union of two words, ‘zbd’ and ‘dro’, which mean ‘God’ and ‘Sun’
or ‘bright’, respectively, in the Naso language, currently spoken by the Naso Tjerdi native people of
Panama, and refers to the elongated prolateral branch of the embolic apophysis that encircles the bulb
one-time counter-clockwise, forming the end of a cycle, the end of day.

Type material

Holotype
PANAMA — Panama Province ¢ &'; Parque Nacional Altos de Campana, one-hectare PANCODING
inventory; 8.683444° N, 79.929833° W; 895 m a.s.l.; 14—19 Jun. 2007; M. Arnedo, D. Dimitrov,
G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SCDINGRO12; DNA barcode
SPIPA362-10; MIUP.

Paratypes

PANAMA — Panama Province * 1 &; same data as for holotype; voucher code SCC1DER017;
preparation codes FML-00714, LNP-00285; DNA code ogus1119; GenBank code PX097021;
MACN-Ar 29310 « 1 9; same data as for holotype; voucher code SCD1DFRO15; preparation codes
FML-00733, FML-01148, LNP-00286; DNA code ogus1110; GenBank code PX097020; MACN-Ar
29309 « 1 Q; same data as for holotype; voucher code SCDIDFRO031; DNA barcode SPIPA120-10;
CRBA ¢ 1 Q; same data as for holotype; voucher code SCDIDHRO010; DNA barcode SPIPA361-10;
MIUP ¢ 1 Q; same data as for holotype; voucher code SCDIDFHO007; DNA code oguoc195; GenBank
code PX097019; MCZ « 1 Q; same data as for holotype; voucher code SCD1DFRO014; DNA barcode
SPIPA119-10; CRBA.

Other material

PANAMA — Panama Province * 1 ¢; same data as for holotype; voucher code SCDIDFDO013; DNA
barcode SPTPA360-10; MCZ « 1 Q; same data as for holotype; voucher code SCDINERO013; DNA code
oguoc193; GenBank code PX097018; MACN-Ar 29308.

Description

Male (paratype MACN-Ar 29310)

Total length 0.79. Prosoma: length 0.49, width 0.41, height 0.41; cephalic area elevated. Sternum:
length 0.22, width 0.26. Eye diameters and interdistances: AME 0.06, PME 0.04, AME-PME 0.07.
Opisthosoma: length 0.63, width 0.57, height 0.44; overhanging prosoma. Leg formula: 4123. Dorsal
shield of prosoma orange laterally, reddish-brown centrally (Fig. 28 A—B). Dorsum of the ocular area
orange (Fig. 28A). Sternum reddish-brown (Fig. 28C). Opisthosoma color overall reddish-brown,
dorsally lighter; smooth (i.e., no pattern) (Fig. 28 A—B). Spinneret field orange (Fig. 28C). Legs orange,
tibia I with retrolateral membranous patch (Fig. 28A—C). Palp: paracymbium ovoid, covering the embolic
division, median apophysis anterior projection blunt, bifurcated mesal embolic apophysis, elongated
retrolateral branch protruding from beneath conductor and encircling the bulb one-time counter-
clockwise, embolus laminated (Fig. 28D-F).

Female (paratype MACN-Ar 29309)
Total length 0.95. Prosoma: length 0.51, width 0.42, height 0.42; cephalic area elevated. Sternum:
length 0.24, width 0.28. Eye diameters and interdistances: AME 0.06, PME 0.04, AME-PME 0.06.
Opisthosoma: length 0.76, width 0.67, height 0.57; overhanging prosoma. Leg formula: 4123. Coloration
as in male (Fig. 29A—C). Tibia I with retrolateral membranous patch (Fig. 29B). Epigynal plate reddish-
brown (Fig. 29C), with transverse groove anterior to copulatory ducts openings (Fig. 29C-D). Vulva:
copulatory ducts totally sclerotized, convoluting four times and inserting dorsolaterally posteriorly into
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Fig. 28. Ogulnius zbodro sp. nov., paratype, & (MACN-Ar 29310). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; E=embolus; ED=embolic division; MA=median apophysis;
P=paracymbium; pEA = embolic apophysis prolateral branch; rEA = embolic apophysis retrolateral
branch; RmP=retrolateral membranous patch; T=tegulum; ST=subtegulum. Scale bars: A—-C=0.25 mm;
D-F=0.1 mm.
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spermathecae, spermathecae anteriorly sharp (i.e., angular), sclerotized, and connate (i.e., fused along
the midline), fertilization ducts sclerotized, emerging laterally posteriorly from spermathecae, curving
dorsally anteriorly to meet the uterus externus (Figs SF—G, 29D).

Records and biology

Records are limited to collections made at 895 m a.s.l. in premontane rainforest from Parque Nacional
Altos de Campana (Fig. 1). Males and females have been collected mostly during the day by looking
down, although a male was also collected during the day by cryptic technique and a couple at night by
looking down.

Variation

Some males and females have darker coloration than the described specimens.

Fig. 29. Ogulnius zbodro sp. nov., paratype, ¢ (MACN-Ar 29309). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D. Vulva, dorsal view (note the profile of the copulatory openings
exposed, protruding from beneath the transverse groove posteriorly). Abbreviations: CD = copulatory
duct; CDo=copulatory duct opening; EP=epigynal plate; FD =fertilization duct; RmP=retrolateral
membranous patch; S=spermatheca; TG =transverse groove. Scale bars: A-C=0.25 mm; D=0.1 mm.
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Ogulnius debonaja sp. nov.
urn:lsid:zoobank.org:act:35A21BA4-9E6E-42B4-95EC-35A72FCACB74
Figs 1, 30-31

Diagnosis

Females of Ogulnius debonaja sp. nov. resemble those of Ogulnius gloriae (Petrunkevitch, 1930)
by the exposed and attached copulatory openings forming a backward-pointed triangle (Fig. 31C-D;
Coddington 1986: fig. 124), but O. debonaja can be distinguished by the copulatory ducts convoluted
multiple times (Fig. 31D) and by the opisthosoma smooth (i.e., no pattern) (Fig. 31A-B), whereas
O. gloriae have the ducts convolute three times (Coddington 1986: fig. 125) and have dorsal tubercles
on the opisthosoma (Coddington 1986: figs 120—121). Males of O. debonaja can be distinguished from
those of O. gloriae by the embolic apophysis prolateral branch encircling the bulb 1.25 times counter-
clockwise (Fig. 30D) and a hooked anterior projection of the median apophysis (Fig. 30F), whereas
O. gloriae have the prolateral branch smaller, encircling the bulb about 0.75 times counter-clockwise
(Coddington 1986: figs 100—101), and have the projection straight (Coddington 1986: fig. 99).

Etymology

The specific name is derived from the union of two words, ‘debo’ and ‘na’ja’, which mean ‘big’ and
‘head’, respectively, in the Naso language, currently spoken by the Naso Tjerdi native people of Panama,
and refers to the elevated and bulky cephalic area of the males’ prossoma.

Type material

Holotype
PANAMA — Chiriqui Province « J; Parque Internacional La Amistad, Cerro Picacho, one-hectare
PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008; M. Arnedo,
L. Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; voucher code SAC1DEHO003;
DNA code ogus2199; GenBank code PX097009; MIUP.

Paratypes

PANAMA — Chiriqui Province * 1 J; same data as for holotype; voucher code SAUINDBO035;
preparation codes FML-00715, LNP-00543; DNA code ogus2102; GenBank code PX097017; MACN-
Ar 29329 ¢ 1 9; same data as for holotype; voucher code SAD INHB024; preparation codes FML-00739,
LNP-00544; DNA code ogus2101; GenBank code PX097014; MACN-Ar 29346 « 1 Q; same data as
for holotype; voucher code SAUINCB026; DNA code oguoc196; GenBank code PX097012; MCZ
1 9; same data as for holotype; voucher code SAU2NCAO003; DNA barcode SPIPA358-10; MCZ
1 9Q; same data as for holotype; voucher code SABIDDAO002; DNA barcode SPIPA356-10; MCZ
1 &'; same data as for holotype; voucher code SAUINDLO029; DNA barcode SPIPA355-10; MACN-Ar
29325 « 1 9; same data as for holotype; voucher code SACIDDBO013; DNA code oguoc103; GenBank
code PX097010; MACN-Ar 29349 « 1 Q; same data as for holotype; voucher code SAU2NCL030;
DNA code oguoc198; GenBank code PX097013; MACN-Ar 29345 « 1 Q; same data as for holotype;
voucher code SAU2NCL034; DNA code oguoc194; GenBank code PX097011; CRBA ¢ 1 @; same
data as for holotype; voucher code SABIDHLO021; DNA code ogus2197; GenBank code PX097015;
CRBA ¢ 1 Q; same data as for holotype; voucher code SADINGL022; DNA code ogus2200; GenBank
code PX097016; CRBA * 1 J'; same data as for holotype; voucher code SAUINCL037; DNA barcode
SPIPA359-10; CRBA.

Other material

PANAMA — Chiriqui Province * 23 33, 35 @ Q; same data as for holotype; MCZ « 7 33,7 9 9; same
data as for holotype; IMFUP « 12 £, 7 99; same data as for holotype; MACN-Ar 293351 3,6 9%;
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same data as for holotype; MACN-Ar 29332 « 6 9 9; same data as for holotype; MACN-Ar 29339
1 3,4 Q9; same data as for holotype; MACN-Ar 29334 « 1 &, 3 QQ; same data as for holotype;
MACN-Ar 29344 « 1 &, 3 QQ; same data as for holotype; MACN-Ar 29328 « 1 &, 3 QQ; same data
as for holotype; MACN-Ar 29333 « 3 9 9; same data as for holotype; MACN-Ar 29348 « 3 @ Q; same
data as for holotype; MACN-Ar 29338 « 1 4, 2 9 Q; same data as for holotype; MACN-Ar 29340 «
13,2 Q9; same data as for holotype; MACN-Ar 29342 « 2 QQ; same data as for holotype; MACN-Ar
29341 « 1 Q; same data as for holotype; MACN-Ar 29330 « 1 ¢; same data as for holotype; MACN-Ar
29347 « 1 Q; same data as for holotype; MACN-Ar 29343 « 1 Q; same data as for holotype; MACN-Ar
29331 « 1 Q; same data as for holotype; MACN-Ar 29337 « 1 &'; same data as for holotype; MACN-Ar
29336+ 19 &, 48 99, same data as for holotype; CRBA « 2 4 &, 10 9 9; Parque Internacional La
Amistad, Sendero Retono; 8.893833° N, 82.615083° W; 2240 m a.s.l.; 10-11 Jun. 2008; F. Labarque
and M. Ramirez leg.; non-quantitative sample; MACN-Ar * 2 4'J'; same locality as for holotype; 17-18
Jun.2008; F. Labarque and L. Piacentini leg.; MACN-Ar * 1 Q; Reserva Forestal Fortuna, Quebrada
Honda; 8.750083° N, 82.239083° W; 1135 m a.s.l. 21-24 Jun. 2008; L. Piacentini and F. Labarque leg.;
non-quantitative sample; MACN-Ar. — Coclé Province * 1 9; Parque Nacional G.D. Omar Torrijos
Herrera, El Cope; 8.668083° N, 80.592583° W; 760 m a.s.l.; 4-9 Jun. 2008; F. Labarque, M. Ramirez
leg.; non-quantitative sample; MACN-Ar ¢ 3 4J; Parque Nacional G.D. Omar Torrijos Herrera, El
Cope, Sendero Las Ranas,; 8.668138° N, 80.592667° W; 790 m a.s.l.; 3 Jun. 2008; F. Labarque leg.;
non-quantitative sample; MACN-Ar.

Description

Male (paratype MACN-Ar 29329)

Total length 0.87. Prosoma: length 0.57, width 0.46, height 0.46; cephalic area elevated. Sternum:
length 0.24, width 0.28. Eye diameters and interdistances: AME 0.06, PME 0.06, AME-PME 0.06.
Opisthosoma: length 0.66, width 0.58, height 0.42; overhanging prosoma. Leg formula: 4123. Dorsal
shield of prosoma orange (Fig. 30A—B). Dorsum of ocular area orange (Fig. 30A—B). Sternum brownish-
orange (Fig. 30C). Opisthosoma color overall orangish-white, smooth (Fig. 30A—C). Epiandrium and
spinneret field orange, gray patch surrounding tracheal spiracle, spinnerets and anal tubercle (Fig. 30C).
Legs orange, tibia I with retrolateral membranous patch (Fig. 30A—C). Palp: paracymbium ovoid,
covering embolic division, median apophysis anterior projection hooked, bifurcated mesal embolic
apophysis, elongated retrolateral branch protruding from beneath conductor and encircling bulb 1.25
times counter-clockwise, embolus laminated (Fig. 30D-F).

Female (paratype MACN-Ar 29346)

Total length 1.14. Prosoma: length 0.60, width 0.44, height 0.45; cephalic area elevated. Sternum:
length 0.26, width 0.29. Eye diameters and interdistances: AME 0.06, PME 0.06, AME-PME 0.07.
Opisthosoma: length 0.95, width 0.92, height 0.81; overhanging prosoma. Leg formula: 4123. Coloration
darker than male (Fig. 31A—C). Tibia I with retrolateral membranous patch (Fig. 31C). Epigynal plate
reddish-brown (Fig. 31C), with transverse groove anterior to copulatory ducts openings (Fig. 31C-D).
Vulva: copulatory ducts totally sclerotized, convoluting multiple times and inserting dorsolaterally
posteriorly into spermathecae, spermathecae anteriorly sharp (i.e., angular), sclerotized, and connate (i.e.,
fused along midline), fertilization ducts sclerotized, emerging laterally posteriorly from spermathecae,
curving dorsally anteriorly to meet uterus externus (Fig. 31D).

Records and biology

Records are limited to collections made at 895 m a.s.l. and 1135 m a.s.l. in premontane rainforest
from Parque Nacional General de Division Omar Torrijos Herrera and Reserva Forestal Fortuna,
respectively, and at 2299 m a.s.l. in lower montane rainforest from Parque Internacional La Amistad
(Fig. 1). Males and females have been collected mostly at night by looking up, although some
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Fig. 30. Ogulnius debonaja sp. nov., paratype, & (MACN-Ar 29329). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; E=embolus; ED=embolic division; MA=median apophysis; pEA
= embolic apophysis prolateral branch; rEA = embolic apophysis retrolateral branch; RmP=retrolateral
membranous patch; T=tegulum; ST=subtegulum. Scale bars: A—-C=0.2 mm; D-F=0.1 mm.
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specimens were also collected at night by looking down and others during the day by cryptic, beating
and looking down.

Variation

Some males and females examined have darker coloration than the described specimens.

Fig. 31. Ogulnius debonaja sp. nov., paratype, $ (MACN-Ar 29346). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory
duct; CDo=copulatory duct opening; EP=epigynal plate; FD =fertilization duct; RmP=retrolateral
membranous patch; S=spermatheca; TG=transverse groove. Scale bars: A, C=0.2 mm; B=0.25 mm;
D=0.1 mm.
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Theridiosoma O. Pickard-Cambridge, 1879

Theridiosoma O. Pickard-Cambridge, 1879: 193. Type species: Theridiosoma argenteolum O. Pickard-
Cambridge, 1879 (= Theridiosoma gemmosum (L. Koch, 1877)).

Diagnosis

Males of Theridiosoma resemble those of Andasta Simon, 1895, Tantra gen. nov. and Zoma Saaristo,
1996 by the embolic apophysis divided multiple times (more than three times, see “fragmented” in
Coddington 1986 and Labarque & Griswold 2014), forming branches prolaterally and retrolaterally to
the embolus (e.g., Zhao & Li 2012: fig. 27d), but Theridiosoma can be distinguished by having more
than one prolateral branch (see “bristle-like parts” in Coddington 1986), protruding from beneath the
conductor (Fig. 32D-F; see also Coddington 1986; Rodrigues & Ott 2005; Miller et al. 2009; Zhao &
Li 2012; Dupérré & Tapia 2017; Suzuki et al. 2020), whereas Andasta have all branches covered by
the conductor (Saaristo 2010: fig. 38 6-7), Tantra gen. nov. have one retrolateral branch (Figs 34E,
38E, 42E) and Zoma have one prolateral branch (Miller et al. 2009: fig. 10F; Zhao & Li 2012: fig. 28d;
Ballarin et al. 2021: fig. 5¢), projecting from beneath the conductor. Females of Theridiosoma can be
distinguished from those of other genera by the distal copulatory ducts convoluting antero-posteriorly
(Figs 6A, 33D; see also Coddington 1986; Rodrigues & Ott 2005; Miller et al. 2009; Zhao & Li 2012;
Dupérré & Tapia 2017; Suzuki et al. 2020).

Description

Males of Theridiosoma have the conductor with heavily sclerotized (i.e., dark) posterior extension
(Fig. 32D-F; see also Coddington 1986; Rodrigues & Ott 2005; Miller et al. 2009; Zhao & Li 2012;
Dupérré & Tapia 2017; Suzuki ef al. 2020) that may have prolateral (e.g., Coddington 1986: figs 154—
156) or retrolateral (e.g., Suzuki et al. 2020: fig. 7e—g) heavily sclerotized projections. In addition,
the conductor may have a prolateral, acute and posteriorly elongated apophysis that articulates with it
through a membrane (e.g., Suzuki ef al. 2020: fig. 7e—g). The embolic apophysis prolateral branches
may be filiform, flexible and elongated, with a wide (Fig. 32D-F; e.g., Zhao & Li 2012: fig. 28a—d) or an
acute and heavily sclerotized tip (e.g., Suzuki ef al. 2020: fig. 7e—g). Females of Theridiosoma have the
epigynal plate protruding ventrally, which may be flat (i.e., straight in lateral view; Figs 6B, 33B; e.g.,
Suzuki et al. 2020: fig. 7d) or domed (i.e., curved in posterior view; e.g., Coddington 1986: figs 138, 143)
and may be entire (e.g., Rodrigues & Ott 2005: fig. 6) or divided (e.g., Suzuki et al. 2020: fig. 5Sa—d), the
dorsal epigynal plate exposed protruding from beneath the copulatory opening posteriorly (Fig. 33B-D;
e.g., Coddington 1986: fig. 143; Dupérré & Tapia 2017: figs 28-29; Suzuki et al. 2020: fig. 5a, c),
massive proximal copulatory ducts (i.e., more than three times the diameter of the distal region), that
may be fused (e.g., Lopardo & Hormiga 2015: fig. 123a) or separated (Figs 6A, 33D), with a dorsal patch
of gland ducts, and distal copulatory ducts inserting ventromedially posteriorly into the spermathecae
(Fig. 6A-B; see also Coddington 1986; Rodrigues & Ott 2005; Miller et al. 2009; Zhao & Li 2012;
Dupérré & Tapia 2017; Suzuki et al. 2020). For further genus description details, see Coddington (1986)
and Labarque & Griswold (2014).

Remarks

Dupérré & Tapia (2017) suggested that a median apophysis distally acute with an anterior median groove
was diagnostic for Theridiosoma, but this character is present in all the members of Theridiosomatinae
(see Labarque & Griswold 2014).
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Theridiosoma goodnightorum Archer, 1953
Figs 1, 6A-B, 32-33

Theridiosoma goodnightorum Archer, 1953: 11, fig. 19 [?] [holotype @ from Mexico, Chiapas, Monte
Libano (American Museum of Natural History, New York), not examined].

Diagnosis

Males of Theridiosoma goodnightorum resemble those of Theridiosoma chiripa Rodrigues & Ott, 2005
and Theridiosoma sancristobalensis Baert, 2014 by a prolateral branch of the embolic apophysis filiform,
flexible, elongated and with an acute, heavily sclerotized tip protruding retrolateraly from beneath
the conductor (Fig. 32D-F; see Rodrigues & Ott 2005: fig. 4, “ae”), but T. goodnightorum can be
distinguished by having another prolateral branch of the embolic apophysis filiform, flexible, elongated
and with a wide tip protruding prolaterally from beneath the heavily sclerotized posterior extension of
the conductor (Fig. 32D-F), whereas in T. chiripa, if present, the branch is not protruding (Rodrigues &
Ott 2005: fig. 4) and T. sancristobalensis have the protruding branch with an acute tip (misinterpreted
as “embolus” in Baert 2014: figs 8-9). Females of T. goodnightorum resemble those of 7. chiripa and
T. sancristobalensis by the epigynal plate flat (Figs 6B, 33B; Rodrigues & Ott 2005: fig. 6; Baert 2014:
fig. 10), but 7. goodnightorum can be distinguished by the proximal copulatory ducts forming a squared
angle (Fig. 33F), whereas T. chiripa and T. sancristobalensis have them curved (Rodrigues & Ott 2005:
figs 8-9; Baert 2014: fig. 12).

Material examined

PANAMA — Chiriqui Province ¢ 1 J; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFD1DARO028; preparation
codes FML-00719, LNP-00262; DNA code thech069; GenBank code PX096928; MACN-Ar 29231
1 @; same data as for preceding; voucher code SFDID9L004; preparation codes FML-00726,
LNP-00268; DNA code thech121; GenBank code PX096929; MACN-Ar 29235 « 1 9; same data
as for preceding; voucher code SFDINCDO023; DNA barcode SPIPA350-10; MACN-Ar 29233
1 &; same data as for preceding; voucher code SFDINCL025; DNA code thech182; GenBank code
PX096935; MACN-Ar 29238 « 1 9; same data as for preceding; voucher code SFDINAH025; DNA
barcode SPIPA354-10; MCZ « 1 Q; same data as for preceding; voucher code SFUINSL031; DNA
code thech173; GenBank code PX096938; CRBA * 1 @; same data as for preceding; voucher code
SFC2NARO15; DNA code thech178; GenBank code PX096939; CRBA * 4 43, 10 Q9; same data
as for preceding; MCZ « 2 33, 2 29Q; same data as for preceding; IMFUP ¢ 3 QQ; same data as for
preceding; MACN-Ar 29234 « 3 QQ; same data as for preceding; MACN-Ar 29232 « 2 9 Q; same data
as for preceding; MACN-Ar 29224 « 1 Q; same data as for preceding; MACN-Ar 29237 « 1 ©; same
data as for preceding; MACN-Ar 29236 « 1 Q; same data as for preceding; MACN-Ar 29225 ¢ 1 Q;
same data as for preceding; MACN-Ar 29228 « 1 Q; same data as for preceding; MACN-Ar 29227 »
1 Q; same data as for preceding; MACN-Ar 29226 * 1 J; same data as for preceding; MACN-Ar
29229 « 3 4 J'; same data as for preceding; MACN-Ar 29230 « 4 43, 6 2 Q; same data as for preceding;
CRBA « 2 33, 4 99; Parque Internacional La Amistad, Cerro Picacho, one-hectare PANCODING
inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008; M. Arnedo, L. Benavides,
G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; MCZ « 1 ©; same data as for preceding;
voucher code SACINGLO018; DNA code thech180; GenBank code PX096934; MCZ « 1 &; same
data as for preceding; voucher code SADINCAO001; DNA barcode SPIPA352-10; MCZ * 1 &; same
data as for preceding; voucher code SADINHLO021; DNA code thech169; GenBank code PX096930;
MCZ « 1 Q; same data as for preceding; voucher code SADINCA004; DNA barcode SPIPA353-10;
MCZ + 1 &; same data as for preceding; voucher code SADINCRO031; DNA code thech170; GenBank
code PX096931; MACN-Ar 29241 « 1 J; same data as for preceding; voucher code SADINGL024;
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DNA code thech174; GenBank code PX096932; MACN-Ar 29242 « 1 Q; same data as for preceding;
voucher code SACIDDHO14; DNA code thech175; GenBank code PX096933; MACN-Ar 29243
1 Q; same data as for preceding; voucher code SACINHLO15; DNA barcode SPIPA351-10; CRBA
1 3,1 Q; same data as for preceding; MIUP « 1 &'; same data as for preceding; MACN-Ar 29240+ 1 Q;
same data as for preceding; MACN-Ar 29244 « 1 Q; same data as for preceding; MACN-Ar 29239 «
533,5 Q9; same data as for preceding; CRBA. — Coclé Province * 1 Q; Parque Nacional General
de Divisiéon Omar Torrijos Herrera, El Cope, one-hectare PANCODING inventory; 8.668083° N,
80.592583° W; 760 m a.s.l.; 4-9 Jun. 2008; M. Arnedo, L. Benavides, G. Hormiga, F. Labarque and
M. Ramirez leg.; voucher code STD1IN6R021; DNA code thech171; GenBank code PX096936; MCZ *
1 9, same data as for preceding; voucher code STDIN6R027; preparation code FML-00991; DNA code
thech172; GenBank code PX096937; CRBA « 1 &, 1 Q; same locality as for preceding; 21-24 Jun.
2008; L. Piacentini and F. Labarque leg.; non-quantitative sample; MACN-Ar.

Description

Male (MACN-Ar 29231)

Total length 1.41. Prosoma: length 0.92, width 0.67, height 0.63. Sternum: length 0.36, width 0.36.
Eye diameters and interdistances: AME 0.09, PME 0.08, AME-PME 0.09. Opisthosoma: length 1.03,
width 0.85, height 0.73. Leg formula: 1243. Dorsal shield of prosoma dark brownish-orange laterally,
yellowish-orange centrally forming an irregular band (Fig. 32A-B). Dorsum of ocular area orange
(Fig. 32A-B). Sternum orange with dark borders (Fig. 32C). Opisthosoma color overall dark brownish-
orange, dorsally lighter, with wide guanine silver stripe, open posteriorly, encircling half of opisthosoma
(Fig. 32A-B). Epiandrium, tracheal spiracle and behind anal tubercle reddish-brown, covered by sparsely
thin whitish-gray flecks; booklung cover whitish-gray, spinneret field dark brownish-orange (Fig. 32C).
Femora yellowish-white but distally dark, patella, tibiae, metatarsi and tarsi orange (Fig. 32A—C). Palp:
paracymbium hooked, paracymbial process (from Lopardo & Hormiga 2015, but see “cymbial lamella”
in Coddington 1986 and Labarque & Griswold 2014) with a row of setae, tegulum striated (i.e., with
spicules), tegular spur rounded, small, median apophysis elongated with a median groove, conductor
retrolateral surface finger-printed (see “stripes” in Coddington 1986 and Labarque & Griswold 2014)
covering the embolic apophysis, embolus as thin lamina, multiple divided embolic apophysis with two
filiform, flexible and elongated branches protruding from beneath conductor, retrolateral distally acute
and heavily sclerotized, prolateral distally wide (Fig. 32D-F; Coddington 1986: figs 130-131).

Redescription

Female (MACN-Ar 29235, CRBA STD1N6R027)

Total length 1.81. Prosoma: length 0.85, width 0.70, height 0.67. Sternum: length 0.38, width 0.38.
Eye diameters and interdistances: AME 0.09, PME 0.09, AME-PME 0.08. Opisthosoma: length 1.29,
width 1.20, height 1.10. Leg formula: 1243. Coloration darker than male (Fig. 33A—C). Sternum with
two dark brownish-orange patches close to sternal pits (Fig. 33C). Epigynal plate brownish-orange
(Fig. 33C). Epigynal plate: flat, dorsal epigynal plate exposed (Fig. 33B—C). Vulva: copulatory ducts
massive proximally, and heavily sclerotized distally, proximal copulatory ducts with patch of gland ducts
dorsally, distal copulatory ducts convoluting antero-posteriorly, inserting ventromedially posteriorly into
spermathecae, spermathecae ovoid, sclerotized, and connate (i.e., fused along midline), fertilization ducts
sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally anteriorly to meet uterus
externus (Figs 6A-B, 33D).

Records and biology

Theridiosoma goodnightorum has been previously recorded in Mexico and Costa Rica (World Spider
Catalog 2025). Records in this study are limited to collections made at 895 m a.s.l. and 1135 m a.s.l. in
premontane rainforest from Parque Nacional General de Division Omar Torrijos Herrera and Reserva
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Fig. 32. Theridiosoma goodnightorum Archer, 1953, & (MACN-Ar 29231). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view;
F=prolateral view). Abbreviations: C=conductor; Ce=conductor posterior extension; E embolus;
EA=embolic apophysis; ED=embolic division; MA=median apophysis; PP=paracymbial process;
SR =setae row; ST=subtegulum; T=tegulum; TS=tegular striae; Tsp=tegular spur. Scale bars:
A-C=0.5 mm; D-F=0.2 mm.
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Forestal Fortuna, respectively, and at 2299 m a.s.l. in lower montane rainforest from Parque Internacional
La Amistad (Fig. 1). Males and females have been collected mostly at night by looking down, though
some specimens were also collected at night by looking up and cryptic techniques, and others during the
day by cryptic, and looking down.

Variation

Some males and females have a darker coloration than the described specimens.

Remarks

Whereas we have not examined the type of this species, we believe that species attribution is
unproblematic. Coddington (1986: 64) examined the female type of Theridiosoma goodnightorum
from Mexico and attributed SEM images of the male palp to this species from a specimen in Costa
Rica (Coddington 1986: figs 130—131). Unfortunately, Coddington (1986) did not describe the male of
T goodnightorum; however, we have done so here (see Description above). Our description of the male
palp of T goodnightorum agrees in every way with the specimen illustrated by Coddington (1986).

Fig. 33. Theridiosoma goodnightorum Archer, 1953, ¢ (MACN-Ar 29235). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory duct;
CDo=copulatory duct opening; DP=epigynal dorsal plate; EP=epigynal plate; FD=fertilization duct;
S=spermatheca. Scale bars: A-C=0.5 mm; D=0.1 mm.
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Tantra gen. nov.
urn:1sid:zoobank.org:act: B6FDE0A4-873F-4730-AAE6-3F0398973A18

Type species

Tantra bugle gen. et sp. nov. by original designation.

Diagnosis

Males of Tantra gen. nov. resemble those of Andasta, Theridiosoma and Zoma by having the embolic
apophysis divided multiple times (more than three times) forming branches prolaterally and retrolaterally
to the embolus (e.g., Zhao & Li 2012: fig. 27d), but Tantra can be distinguished by having one retrolateral
branch protruding from beneath the conductor (Figs 34E, 38E, 42E), whereas males of Andasta lack
such branches (Saaristo 2010: fig. 38 6-7), and Theridiosoma and Zoma have at least one prolateral
branch (Fig. 32D-F; Miller et al. 2009: fig. 10f; Zhao & Li 2012: fig. 28d; Ballarin et al. 2021: fig. 5¢)
protruding from beneath the conductor. Males of Tantra can also be distinguished from those of other
genera by a tegular spur folding on itself anteriorly, forming a pocket (i.e., resembling a sclerotized
wrench tool head in ventral view) (Figs 34E, 38E, 46E; Dupérré & Tapia 2017: fig. 25). Females of
Tantra can be distinguished from those of other genera by dorsal sclerotized spurs extending from the
lateral margins of the epigynal plate (Figs 6D—-E, 35D-F, 39C; Dupérré & Tapia 2017: fig. 27), proximal
copulatory ducts convoluting multiple times (Figs 35D-F, 37D, 48D; Dupérré & Tapia 2017: fig. 27), and
distal copulatory ducts coiling dorso-ventrally and inserting ventromedially posteriorly into spermathecae
(Figs 6D, 35E).

Etymology

The generic name is a noun in apposition derived from the word ‘tantra’ which means ‘net, web or
weave’ (among other meanings) in Sanskrit, a historical and extinct Indo-Aryan language. Gender is
masculine.

Description

Males total length between 1.03—1.43, and females 1.43-2.33. Prosoma light, dark or cephalic area dark
and laterals light. Ocular area light or dark. Eyes nearly subequal, AME separated by about 'z a diameter,
PME juxtaposed or separated by about 2 a diameter. Sternum smooth and flat, light, dark, or light circled
by a dark line. Legs short or long, femora and patella light, olive-green or tan, tibiae, metatarsi and tarsi
tan; metatarsi shorter than tibiae (except legs I1I); tibiae III-IV with three to four rows of trichobothria
longer than tibia diameter; leg formula: 1243. Opisthosoma ovoid, light, dark or with several colors, with
or without silver patches, forming transversal or longitudinal stripes or other patterns. Spinnerets light,
dark or mixed. Palp with setae row on the paracymbial process (Figs 38D, 44A-D, 46A; Dupérré & Tapia
2017: fig. 24). Tegulum striated (i.e., with spicules) with tegular spur forming pocket that may be wide
and rounded (Figs 38E, 40E, 44E; Dupérré & Tapia 2017: fig. 25) or elongated and acute (Figs 34E, 36E,
46E) in ventral view. Median apophysis elongated with median groove (i.e., sclerotized darker midline)
(Figs 34E-F, 38E-F, 44E-F). Conductor protruded ventrally covering embolic division retrolaterally, that
can be seen by transparency (Figs 34D-E, 42D-E, 44D-E), with heavily sclerotized (i.e., dark) posterior
extension, that may have retrolateral heavily sclerotized projection (Figs 34E, 36E, 40E; Dupérré & Tapia
2017: fig. 25), and prolateral, acute and posteriorly elongated apophysis that articulates with conductor
through membrane, which may (i.e., long; Figs 38E, 42E, 44E; Dupérré & Tapia 2017: fig. 23) or may
not exceed (i.e., short; Fig. 34E) conductor extension posteriorly. Embolus as thin lamina (Figs 38E, 44E,
46E), multiple divided embolic apophysis forming branches prolaterally and retrolaterally to embolus
(Figs 34C-D, 38C, 44C-D; ED), with one filiform, sclerotized (i.e., orange) and elongated retrolateral
branch protruding from beneath conductor (Figs 34A, D-E, 38D-E, 40D-E, 42D-E; misinterpreted
as “embolus” in Dupérré & Tapia 2017: fig. 25). Epigynal plate protruding ventrally forming dome
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(i.e., curved in posterior view; Figs 35B, 39B, 45B), with small lateral pits (Fig. 6D), dorsally heavily
sclerotized (i.e., reddish-brown) spurs extending from their lateral margins (Figs 6D-E, 35D—F, 39C,
48D; misinterpreted as “copulatory duct” in Dupérré & Tapia 2017: figs 27), and dorsal epigynal plate
exposed, membranous, protruding from beneath copulatory opening posteriorly (Figs 6D—E, 35B-D,
39B-D, 45B-D, 48C-D; Dupérré & Tapia 2017: fig. 26). Convoluted copulatory ducts (Figs 35D—F,
37D, 48D; Dupérré & Tapia 2017: fig. 27), distal copulatory ducts coiling dorso-ventrally, inserting
ventromedially posteriorly into spermathecae (Figs 6D, 35E).

Distribution

Costa Rica to Ecuador.

Remarks

Coddington (1986: 63—64) suggested that the epigynal plate of Theridiosoma argenteolunulatum
Simon, 1897, Theridiosoma davisi Archer, 1953, Theridiosoma nechodomae Petrunkevitch, 1930, and
Theridiosoma savannum Chamberlin & Ivie, 1944 have “lateral sclerotized spurs projecting towards the
median”, but he did not provide illustrations of those characters. In addition, the original male and female
illustrations are not detailed enough to provide conclusive evidence for the genital characters, and thus
we kept the above species as Theridiosoma until more detailed studies are done.

Composition

Eight new species here described, and Tantra kullki (Dupérré & Tapia, 2017) comb. nov., here transferred
from Theridiosoma.

Remarks

The male and female of Theridiosoma kullki, and the male palp of a Theridiosoma sp. from Costa Rica
(Coddington 1986: figs 132—-133) agree in every way with the diagnostic characters here proposed for
Tantra gen. nov.

Tantra bugle gen. et sp. nov.
urn:lsid:zoobank.org:act:016 1 DF51-4758-451A-9C9B-6700C84F39B6
Figs 1, 6D-E, 34-35

Diagnosis

Females of Tantra bugle gen. et sp. nov. resemble those of Tantra wounaan gen. et sp. nov. by the wide
guanine silver stripe, open posteriorly, encircling most of the opisthosoma (Figs 35A—C, 37A-C), but
T’ bugle can be distinguished by the smooth (i.e., no pattern) light olive-green dorsum of the opisthosoma
(Fig. 35A), whereas T wounaan have the dorsum of the opisthosoma with dark olive-green irregular lines
(i.e., zigzag; Fig. 37A). Males of T. bugle resemble those of 7. wounaan by the tegular pocket elongated
and acute, and the conductor extension with a retrolateral projection (Figs 34D-F, 36D-F), but T_ hugle
can be distinguished by the conductor apophysis short, not exceeding the conductor extension posteriorly,
and the tegular pocket anterior side forming a rectangle (Fig. 34E—F), whereas 7. wounaan have the
apophysis long and the anterior side of the pocket pointed (Fig. 36E—F).

Etymology

The specific name is a noun in apposition to honor the Buglé native people of Panama, which derived
from the union of two words, ‘bu’ and ‘gle’, that mean ‘people, to live’, or ‘to be present’ and ‘Earth’ or
‘resources’, respectively, in the Buglere language.
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Type material

Holotype
PANAMA — Chiriqui Province * &; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFB1D8H019; MIUP.

Paratypes

PANAMA — Chiriqui Province ¢ 1 J; same data as for holotype; voucher code SFU2NADO032;
preparation codes FML-00690, LNP-00260; DNA code thes4113; GenBank PX096919; MACN-Ar
29366 ¢ 1 9; same data as for holotype; voucher code SFU2NBHO034; preparation codes FML-00694,
FML-00746, LNP-00276; DNA de thes4065; GenBank PX096918; MACN-Ar 29359 « 1 §; same data
as for holotype; voucher code SFDINALO19; DNA barcode SPIPA343-10; MCZ * 1 &'; same data as
for holotype; voucher code SFDINCHO021; DNA barcode SPIPA342-10; CRBA * 1 @; same data as
for holotype; voucher code SFU1D9A009; preparation code FML-00982; DNA barcode SPIPA344-10;
CRBA.

Other material

PANAMA — Chiriqui Province ¢ 1 @; same data as for holotype; voucher code SFUINCR034;
DNA code thes4177; GenBank PX096920; MCZ « 1 Q; same data as for holotype; voucher code
SFUINBAO029; DNA code thes4259; GenBank PX096922; MACN-Ar 29358 « 1 J; same data as for
holotype; voucher code SFBIDARO031; DNA code thes4181; GenBank PX096921; CRBA * 13 4,
12 29Q; same data as for holotype; MCZ * 4 3, 4 29Q; same data as for holotype; MIUP » 13 4J,
12 29Q; same data as for holotype; MACN-Ar « 13 33, 12 QQ; same data as for holotype; CRBA
2 33,2 29; same locality as for holotype; 21-24 Jun. 2008; L. Piacentini and F. Labarque leg.; non-
quantitative sample; MACN-Ar » 1 @; same data as for preceding; voucher code SFNQP8L012; DNA
barcode SPIPA222-10; MACN-Ar.

Description

Male (paratypes MACN-Ar 29366, CRBA SFUID9A009)

Total length 1.43. Prosoma: length 0.84, width 0.68, height 0.59. Sternum: length 0.38, width 0.38.
Eye diameters and interdistances: AME 0.09, PME 0.07, AME-PME 0.09. Opisthosoma: length
0.98, width 0.78, height 0.66. Leg formula: 1243. Dorsal shield of prosoma yellowish-white laterally,
greenish-yellow centrally (Fig. 34A—B). Dorsum of the ocular area greenish-yellow (Fig. 34A-B).
Sternum greenish-yellow (Fig. 34C). Opisthosoma color overall yellowish-white, dorsally lighter, with
dispersed silver guanine blotches anteriorly (Fig. 34A—B). Epiandrium, booklung cover, tracheal spiracle,
spinneret field and behind anal tubercle olive-green (Fig. 34C). Femora and patella yellowish-white,
tibiae, metatarsi and tarsi orange (Fig. 34A—C). Palp: paracymbium hooked, paracymbial process with
setae row, tegulum striated with tegular spur elongated, acute, median apophysis elongated with median
groove, conductor covering embolic division, conductor posterior extension with retrolateral projection,
conductor apophysis relatively short, embolus laminated, multiple divided embolic apophysis, retrolateral
branch filiform, sclerotized, elongated, protruding from beneath conductor (Fig. 34D-F).

Female (paratype MACN-Ar 29359)
Total length 1.95. Prosoma: length 0.97, width 0.81, height 0.71. Sternum: length 0.43, width 0.44.
Eye diameters and interdistances: AME 0.09, PME 0.08, AME-PME 0.10. Opisthosoma: length 1.65,
width 1.40, height 1.09. Leg formula: 1243. Coloration olive-greener than male (Fig. 35A—C). Dorsal
shield of prosoma olive-green centrally (Fig. 35A—B). Dorsum of ocular area olive-green (Fig. 35A—B).
Sternum olive-green (Fig. 35C). Dorsum of opisthosoma light olive-green (Fig. 35A) with wide guanine
silver stripe, open posteriorly, encircling most of opisthosoma (Fig. 35B—C). Booklungs cover, tracheal
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Fig. 34. Tantra bugle gen. et sp. nov., paratype, & (MACN-Ar 29366). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; CA=conductor apophysis; Ce=conductor posterior extension;
E=embolus; ED=embolic division; MA=median apophysis; PP=paracymbial process; rEA=embolic
apophysis retrolateral branch; ST =subtegulum; T=tegulum; TP=tegular pocket; TPa=tegular pocket
anterior side; TS =tegular striae; Tsp=tegular spur. Scale bars: A-C=0.5 mm; D-F=0.1 mm.
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D N

Fig. 35. Tantra bugle gen. et sp. nov., paratype, © (MACN-Ar 29359). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Vulva (D-E=dorsal view; F=ventral view) (note the asterisk
on an encapsulated sperm cell). Abbreviations: CD=copulatory duct; CDo=copulatory duct opening;
DP=epigynal dorsal plate; ELS=epigynal lateral spur; EP=epigynal plate; FD =fertilization duct;
S=spermatheca. Scale bars: A—C=0.5 mm; D=0.1 mm; E-F=0.05 mm.
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spiracle, and behind anal tubercle dark olive-green, spinneret field olive-green (Fig. 35C). Epigynal
plate whitish-orange (Fig. 35B—C). Epigynal plate: domed, dorsal-lateral spurs extending to midline,
dorsal epigynal plate exposed (Fig. 35B—C). Vulva: convoluted copulatory ducts, proximal copulatory
ducts with patch of gland ducts dorsally, distal copulatory ducts coiling dorso-ventrally and inserting
ventromedially posteriorly into the spermathecae, spermathecae round, sclerotized, and connate (i.e.,
fused along midline), fertilization ducts sclerotized, emerging laterally posteriorly from spermathecae,
curving dorsally anteriorly to meet uterus externus (Fig. 35C).

Records and biology

Records are limited to collections made at 1135 m a.s.1. in premontane rainforest from Reserva Forestal
Fortuna (Fig. 1). Males and females have been collected mostly during the night by looking up, and less
frequently also during the day by beating, looking down and cryptic techniques.

Variation

Some females examined have a darker coloration than the described specimens, and some males have
dispersed silver guanine blotches covering the dorsum of the opisthosoma.

Tantra wounaan gen. et sp. nov.
urn:lsid:zoobank.org:act:46988A87-9EF5-479A-8D85-99BE1A67ECC4
Figs 1, 36-37

Diagnosis

Females of Tantra wounaan gen. et sp. nov. resemble those of Tantra bugle gen. et sp. nov. by the wide
guanine silver stripe, open posteriorly, encircling most of the opisthosoma (Figs 35A—C, 37A-C), but
T" wounaan can be distinguished by the dark olive-green irregular lines (i.e., zigzag) on the dorsum of
the opisthosoma (Fig. 37A), whereas T. bugle have the dorsum of the opisthosoma uniform olive-green
(Fig. 35A). Males of 7. wounaan resemble those of 7. bugle by the tegular pocket elongated and acute,
the conductor extension with a retrolateral projection (Figs 34D-F, 36D—F), but 7" wounaan can be
distinguished by the conductor apophysis long, exceeding the conductor extension posteriorly, and the
tegular pocket anterior side pointed (Fig. 36E-F), whereas 7. bugle have the apophysis short and the
anterior side of the pocket forming a rectangle (Fig. 34E—F).

Etymology

The specific name is a noun in apposition to honor the Wounaan native people of Panama.

Type material

Holotype
PANAMA - Chiriqui Province « J; Parque Internacional La Amistad, Cerro Picacho, one-hectare
PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—-17 Jun. 2008; M. Arnedo,
L. Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; voucher code SAB2DEB029;
MIUP.

Paratypes
PANAMA — Chiriqui Province ¢ 1 J; same data as for holotype; voucher code SADIDGHO013;
preparation codes FML-00710, LNP-00547; DNA code thes7099; GenBank code PX096926; MACN-
Ar 29380 « 1 ©; same data as for holotype; voucher code SAD1NFPO008; preparation codes FML-00743,
LNP-00546; DNA code thes7105; GenBank code PX096923; MACN-Ar 29372 « 1 &; same data as
for holotype; voucher code SAUINFB026; DNA barcode SPIPA330-10; MCZ ¢ 1 J'; same data as for
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holotype; voucher code SADIDHPO001; DNA barcode SPIPA327-10; MACN-Ar 29381 ¢ 1 @; same data
as for holotype; voucher code SACIDHAO012; DNA barcode SPIPA328-10; CRBA * 1 9; same data as
for holotype; voucher code SABIDHP002; DNA barcode SPIPA329-10; CRBA.

Other material

PANAMA — Chiriqui Province « 1 J; same data as for holotype; voucher code SADIDHLO009; DNA
code thes7264; GenBank code PX096924; MACN-Ar 29382 « 1 @; same data as for holotype; voucher
code SAUINHHO023; DNA code thes7265; GenBank code PX096925; CRBA * 1 ©; same data as for
holotype; voucher code SACIDFHO010; DNA code thes7263; GenBank code PX096927; CRBA -
31 44, 73 QQ; same data as for holotype; MCZ * 7 33, 22 9 Q; same data as for holotype; MIUP «
33 34, 64 Q9; same data as for holotype; MACN-Ar « 34 33, 60 QQ; same data as for holotype;
CRBA 2 43,4 99, Parque Internacional La Amistad, Sendero Retofio; 8.893833° N, 82.615083° W;
2240 m a.s.l.; 10-11 Jun. 2008; F. Labarque and M. Ramirez leg.; non-quantitative sample; MACN-Ar ¢
1 §; Parque Internacional La Amistad, Sendero Panama; 17—18 Jun. 2008; F. Labarque and L. Piacentini
leg.; non-quantitative sample; MACN-AT.

Description

Male (paratype MACN-Ar 29380)

Total length 1.50. Prosoma: length 0.90, width 0.70, height 0.69. Sternum: length 0.40, width 0.41.
Eye diameters and interdistances: AME 0.08, PME 0.06, AME-PME 0.08. Opisthosoma: length 0.99,
width 0.79, height 0.71. Leg formula: 1243. Dorsal shield of prosoma yellowish-white laterally, dark
olive-green centrally (Fig. 36 A—B). Dorsum of the ocular area yellowish-white (Fig. 36 A—B). Sternum
yellow with dark olive-green borders (Fig. 36C). Dorsum of the opisthosoma yellowish-white with light
olive-green irregular lines (i.e., zigzag) (Fig. 36A-B). Epiandrium, booklung cover, tracheal spiracle,
spinneret field and behind anal tubercle dark olive-green (Fig. 36C). Femora and patella yellowish-white,
tibiae orange, metatarsi dark orange but distally brownish-orange, tarsi brownish-orange (Fig. 36A—C).
Palp: paracymbial process with setae row, tegulum striated with tegular spur elongated, acute, median
apophysis elongated with median groove, conductor covering embolic division, conductor posterior
extension with retrolateral projection, conductor apophysis relatively long, embolus laminated, multiple
divided embolic apophysis, retrolateral branch filiform, sclerotized, elongated, protruding from beneath
conductor (Fig. 36D-F).

Female (paratype MACN-Ar 29372)

Total length 2.27. Prosoma: length 0.93, width 0.76, height 0.75. Sternum: length 0.43, width 0.42.
Eye diameters and interdistances: AME 0.08, PME 0.07, AME-PME 0.11. Opisthosoma: length 1.95,
width 1.68, height 1.51. Leg formula: 1243. Coloration whiter than male (Fig. 37A—C). Dorsal shield of
prosoma white laterally (Fig. 37A—B). Dorsum of ocular area dark olive-green (Fig. 37A-B). Sternum
white with dark olive-green borders (Fig. 37C). Dorsum of opisthosoma with wide guanine silver stripe,
open posteriorly, encircling most of opisthosoma (Fig. 37B—C). Epigynal plate, booklung cover, tracheal
spiracle, spinneret field, and behind anal tubercle dark olive-green (Fig. 37B—C). Femora, patella, and
tibiae white, metatarsi white but distally brownish-orange, tarsi brownish-orange (Fig. 37A—C). Epigynal
plate: domed, dorsal-lateral spurs extending to midline, dorsal epigynal plate exposed (Fig. 37B—C).
Vulva: convoluted copulatory ducts, proximal copulatory ducts with patch of gland ducts dorsally, distal
copulatory ducts coiling dorso-ventrally and inserting ventromedially posteriorly into the spermathecae
(Fig. 37D).

Records and biology

Records are limited to collections made at 2299 m a.s.l. in lower montane rainforest from Parque
Internacional La Amistad (Fig. 1). Males and females have been collected mostly at night by looking

87



European Journal of Taxonomy 1010: 1-145 (2025)

Fig. 36. Tantra wounaan gen. et sp. nov., paratype, 3 (MACN-Ar 29380). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D—F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; CA=conductor apophysis; Ce=conductor posterior extension;
E=embolus; ED=embolic division; MA=median apophysis; rEA=embolic apophysis retrolateral
branch; SR =setae row; ST=subtegulum; T=tegulum; TP=tegular pocket; Tpa=tegular pocket anterior
side; TS =tegular striae; Tsp=tegular spur. Scale bars: A-C=0.5 mm; D-F=0.1 mm.
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up and looking down, and less frequently also during the day by beating, looking down and cryptic
techniques.

Variation

Some males have dispersed silver guanine blotches covering the dorsum of the opisthosoma.

Fig. 37. Tantra wounaan gen. et sp. nov., paratype, ¢ (MACN-Ar 29372). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory duct;
CDo=copulatory duct opening; DP=epigynal dorsal plate; ELS=epigynal lateral spur; EP=epigynal
plate; FD=fertilization duct; S=spermatheca. Scale bars: A—-C=0.5 mm; D=0.1 mm.
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Tantra bribri gen. et sp. nov.
urn:lsid:zoobank.org:act: 1DE5398F-CBFC-4CED-AEBD-DB95395CE9FF
Figs 1, 38-39

Diagnosis

Males and females of Tantra bribri gen. et sp. nov. resemble those of Tantra ngabe gen. et sp. nov. by the
white general coloration (Figs 38A—C, 39A-C, 40A—C, 41A—C), but T. bribri can be distinguished by the
six olive-green patches on the dorsum of the opisthosoma (Figs 38A, 39A), whereas 7. ngabe have two
olive-green patches (Figs 40A, 41A). Males of T. bribri also resemble those of 7 ngabe by the tegular
pocket wide and rounded (Figs 38E, 40E), but 7. bribri can be distinguished by the pocket posterior side
smooth (i.e., not projecting; Fig. 38D), whereas 7. ngabe have it pointed (Fig. 40D).

Etymology

The specific name is a noun in apposition to honors the Bribri native people of Panama, which derived
from ‘bri-bri’ that literally means ‘hard-hard’ (= strong) in the Naso language, currently spoken by the
Naso Tjerdi native people of Panama, but it can also be interpreted as ‘brave’.

Type material

Holotype
PANAMA — Coclé Province * &'; Parque Nacional General de Division Omar Torrijos Herrera, El
Cope, one-hectare PANCODING inventory; 8.668083° N, 80.592583° W; 760 m a.s.l.; 4-9 Jun. 2008;
M. Arnedo, L. Benavides, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code STD1D7RO018;
MIUP.

Paratypes

PANAMA — Coclé Province * 1 &'; same data as for holotype; voucher code STC2D6R014; preparation
codes FML-00962, FML-009623; DNA barcode SPTPA318-10; CRBA ¢ 1 ©; same data as for holotype;
voucher code STD1D6H023; preparation codes FML-00745, FML-00882, FML-00964; DNA barcode
SPIPA317-10; MCZ ¢+ 1 &'; same data as for holotype; voucher code STD1D7B026; DNA code thes3250;
GenBank code PX096911; MCZ « 1 &; same data as for holotype; voucher code STDIN7B028; DNA
code thes3214; GenBank code PX096916; MACN-Ar 29351 « 1 ; same data as for holotype; voucher
code STUINSL020; DNA barcode SPIPA319-10; MACN-Ar 29353 « 1 ; same data as for holotype;
voucher code STUIN7A019; DNA barcode SPIPA320-10; CRBA.

Other material

PANAMA — Coclé Province * 1 9; same data as for holotype; voucher code STUIN6H023; DNA
code thes3211; GenBank code PX096908; MCZ « 1 Q; same data as for holotype; voucher code
STUIN7L028; DNA barcode SPIPA321-10; MACN-Ar 29352 « 1 9; same data as for holotype; voucher
code STCID8HO11; DNA code thes3251; GenBank code PX096912; MACN-Ar 29350 ¢ 1 §; same data
as for holotype; voucher code STDIN7R021; DNA code thes3213; GenBank code PX096910; CRBA
2 99, same data as for holotype; MCZ « 1 @; same data as for holotype; MIUP « 6 9 9; same data as for
holotype; MACN-Ar ¢ 1 &, 1 Q; same data as for holotype; CRBA.

Description

Male (paratype CRBA STC2D6R014)
Total length 1.34. Prosoma: length 0.71, width 0.56, height 0.53. Sternum: length 0.33, width 0.34.
Eye diameters and interdistances: AME 0.09, PME 0.06, AME-PME 0.08. Opisthosoma: length 1.01,
width 0.88, height 0.76. Leg formula: 1243. Dorsal shield of prosoma white, cephalic area with olive-
green speckled lines (Fig. 38 A—B). Dorsum of the ocular area white (Fig. 38 A—B). Sternum yellowish-
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Fig. 38. Tantra bribri gen. et sp. nov., paratype, & (CRBA STC2D6R014). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view;
F=prolateral view). Abbreviations: C=conductor; CA=conductor apophysis; Ce=conductor
posterior extension; E=embolus; ED=embolic division; MA=median apophysis; PP=paracymbial
process; rEA=embolic apophysis retrolateral branch; SR =setae row; ST =subtegulum; T=tegulum;
TP=tegular pocket; TPa=tegular pocket anterior side; TS =tegular striae; Tsp=tegular spur. Scale bars:
A-C=0.5 mm; D-F=0.1 mm.
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white with olive-green borders (Fig. 38C). Dorsum of the opisthosoma white with six dark olive-green
patches posteriorly and dispersed silver guanine blotches anteriorly (Fig. 38 A—B). Opisthosoma with two
lateral transversal dark olive-green bands (Fig. 38B). Epiandrium, booklung cover, tracheal spiracle, and
behind anal tubercle dark olive-green, spinneret field olive-green (Fig. 38C). Femora white but distally
olive-green, patella greenish-brown, tibiae, metatarsi and tarsi orange (Fig. 38 A—C). Palp: paracymbium
hooked, paracymbial process with setae row, tegulum striated with tegular spur wide, rounded, median
apophysis elongated with median groove, conductor covering embolic division, conductor posterior
extension with small retrolateral projection, conductor apophysis relatively long, embolus laminated,
multiple divided embolic apophysis, retrolateral branch filiform, sclerotized, elongated, protruding from
beneath conductor (Fig. 38D-F).

Female (paratype MCZ STD1D6H023)
Total length 1.43. Prosoma: length 0.69, width 0.56, height 0.51. Sternum: length 0.33, width 0.34.
Eye diameters and interdistances: AME 0.07, PME 0.07, AME-PME 0.07. Opisthosoma: length 1.01,
width 0.92, height 0.72. Leg formula: 1243. Coloration as in male (Fig. 39A—C). Epigynal plate whitish-

Fig. 39. Tantra bribri gen. et sp. nov., paratype, $ (MCZ STD1D6H023). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory duct;
CDo=copulatory duct opening; DP=epigynal dorsal plate; ELS=epigynal lateral spur; EP=epigynal
plate; FD=fertilization duct; S=spermatheca. Scale bars: A—C=0.2 mm; D=0.1 mm.
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orange (Fig. 39B—C). Epigynal plate: domed, dorsal-lateral spurs extending to midline, dorsal epigynal
plate exposed (Fig. 39B—C). Vulva: convoluted copulatory ducts, proximal copulatory ducts with patch
of gland ducts dorsally, distal copulatory ducts coiling dorso-ventrally and inserting ventromedially
posteriorly into spermathecae, spermathecae round, sclerotized, and connate (i.e., fused along midline),
fertilization ducts sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally
anteriorly to meet uterus externus (Fig. 39D).

Records and biology

Records are limited to collections made at 895 m a.s.l. in premontane rainforest from Parque Nacional
General de Division Omar Torrijos Herrera (Fig. 1). Males and females have been collected mostly
during the night by looking down and looking up, although males and females were also collected during
the day by cryptic technique.

Variation

Some males and females examined have lighter coloration than the described specimens.

Tantra ngabe gen. et sp. nov.
urn:lsid:zoobank.org:act:365DF39F-7853-4DFD-902A-4DC8E972D4BD
Figs 1, 4041

Diagnosis

Males and females of Tantra ngabe gen. et sp. nov. resemble those of Tantra bribri gen. et sp. nov. by
the white general coloration (Figs 38A—C, 39A—-C, 40A—C, 41A—C), but T. ngabe can be distinguished
by the two olive-green patches on the dorsum of the opisthosoma (Figs 40A, 41A), whereas 7. bribri
have six olive-green patches (Figs 38A, 39A). Males of T. ngabe also resemble those of T. bribri by the
tegular pocket wide and rounded (Figs 38D-F, 40D-F), but 7. ngabe can be distinguished by the pocket
posteriorly side pointed (Fig. 40D), whereas 7. bribri have it smooth (i.e., not projecting) (Fig. 38D).

Etymology

The specific name is a noun in apposition to honor the Ngébe native people of Panama, which derived
from the union of two words, ‘ngéd’ and ‘be’, that mean ‘person, people’ and ‘born and see, feel or exist’,
respectively, in the Ngébere language.

Type material

Holotype
PANAMA — Chiriqui Province * &; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFBIDBAO017; DNA barcode
SPIPA347-10; MIUP.

Paratypes

PANAMA — Chiriqui Province * 1 J; same data as for holotype; voucher code SFDIDAR027;
preparation codes FML-00708, LNP-00259; DNA code thes3114; GenBank code PX096914; MACN-
Ar 29079 « 1 Q; same data as for holotype; voucher code SFU2NADO33; preparation codes FML-00744,
LNP-00256; DNA code thes3067; GenBank code PX096913; MACN-Ar 29077 « 1 &; same data as for
holotype; voucher code SFCIDBDO015; DNA barcode SPIPA346-10; MACN-Ar 29076 * 1 9; same data
as for holotype; voucher code SFCIDCRO013; DNA barcode SPIPA348-10; MIUP * 1 9; same data as
for holotype; voucher code SFDIDAAO017; DNA barcode SPIPA349-10; CRBA.
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Other material

PANAMA — Chiriqui Province * 1 &; same data as for holotype; voucher code SFC1IDBHO007; DNA
code thes3212; GenBank code PX096909; MCZ « 1 @; same data as for holotype; voucher code
SFUINCRO044; DNA code thes3210; GenBank code PX096915; MCZ 1 Q; same data as for holotype;
voucher code SFDINADO13; DNA code thes3249; GenBank code PX096917; MACN-Ar 29082 « 1 9;
same data as for holotype; voucher code SFDINCAO11; DNA barcode SPIPA345-10; CRBA < 1 &,
5 99; same data as for holotype; MCZ « 1 Q; same data as for holotype; MIUP « 2 © Q; same data as for
holotype; MACN-Ar 29083 « 1 ©; same data as for holotype; MACN-Ar 29080 « 1 Q; same data as for
holotype; MACN-Ar 29078 » 1 Q; same data as for holotype; MACN-Ar 29081+ 1 &, 5 9 Q; same data
as for holotype; CRBA * 1 &, 2 QQ; same locality as for holotype; 21-22 Jun. 2008; L. Piacentini and
F. Labarque leg.; non-quantitative sample; MACN-Ar.

Description

Male (paratype MACN-Ar 29079)

Total length 1.34. Prosoma: length 0.78, width 0.59, height 0.60. Sternum: length 0.33, width 0.34. Eye
diameters and interdistances: AME 0.09, PME 0.08, AME-PME 0.08. Opisthosoma: length 0.96, width
0.83, height 0.70. Leg formula: 1243. Dorsal shield of prosoma white, cephalic area with soft olive-green
speckled lines (Fig. 40A—B). Dorsum of the ocular area white (Fig. 40A—B). Sternum yellowish-white
with olive-green borders (Fig. 40C). Dorsum of opisthosoma white with two dark olive-green patches
posteriorly (Fig. 40A—B). Opisthosoma with two lateral transversal dark olive-green bands (Fig. 40B).
Epiandrium, booklung cover, tracheal spiracle, and behind anal tubercle dark olive-green, spinneret field
olive-green (Fig. 40C). Femora white but distally olive-green, patella greenish-brown, tibiae, metatarsi
and tarsi orange (Fig. 40A—C). Palp: paracymbium hooked, paracymbial process with setae row, tegulum
striated with tegular spur wide, rounded, median apophysis elongated with median groove, conductor
covering embolic division, conductor posterior extension with small retrolateral projection, conductor
apophysis relatively long, embolus laminated, multiple divided embolic apophysis, retrolateral branch
filiform, sclerotized, elongated, protruding from beneath conductor (Fig. 40D-F).

Female (paratype MACN-Ar 29077)

Total length 1.86. Prosoma: length 0.77, width 0.65, height 0.60. Sternum: length 0.36, width 0.36.
Eye diameters and interdistances: AME 0.08, PME 0.07, AME-PME 0.08. Opisthosoma: length 1.41,
width 1.40, height 1.29. Leg formula: 1243. Coloration as in male but opisthosoma with dispersed
silver guanine blotches anteriorly (Fig. 41 A—C). Epigynal plate whitish-orange (Fig. 41B—C), domed,
with dorsal-lateral spurs extending to the midline, dorsal epigynal plate exposed (Fig. 41B—C). Vulva:
convoluted copulatory ducts, proximal copulatory ducts with patch of gland ducts dorsally, distal
copulatory ducts coiling dorso-ventrally and inserting ventromedially posteriorly into spermathecae,
spermathecae round, sclerotized, and connate (i.e., fused along midline), fertilization ducts sclerotized,
emerging laterally posteriorly from spermathecae, curving dorsally anteriorly to meet uterus externus
(Fig. 41D).

Records and biology

Records are limited to collections made at 1135 m a.s.l. in premontane rainforest from Reserva Forestal
Fortuna (Fig. 1). Males and females have been collected during the day by looking down and cryptic
technique, and during the night by looking up and looking down.

Variation

Some males examined have the dorsum of the opisthosoma with dispersed silver guanine blotches
anteriorly.
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4

Fig. 40. Tantra ngabe gen. et sp. nov., paratype, & (MACN-Ar 29079). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; CA=conductor apophysis; Ce=conductor posterior extension;
E=embolus; ED=embolic division; MA=median apophysis; PP=paracymbial process; rEA=embolic
apophysis retrolateral branch; SR=setae row; ST=subtegulum; T=tegulum; TP=tegular pocket;
Tpa=tegular pocket anterior side; TS=tegular striae; Tsp=tegular spur. Scale bars: A—C=0.5 mm;
D-F=0.1 mm.
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Fig. 41. Tantra ngabe gen. et sp. nov., paratype, © (MACN-Ar 29077). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory duct;
CDo=copulatory duct opening; DP=epigynal dorsal plate; ELS=epigynal lateral spur; EP=epigynal
plate; FD=fertilization duct; S=spermatheca. Scale bars: A—-C=0.5 mm; D=0.1 mm.

Tantra embera gen. et sp. nov.
urn:lsid:zoobank.org:act: E46AF587-D9A6-46A3-B581-7F29B912EESS
Figs 1, 4243

Diagnosis

Males and females of Tantra embera gen. et sp. nov. resemble those of Tantra naso gen. et sp. nov. and
Tantra kuna gen. et sp. nov. by the wide guanine silver stripe centrally (i.e., above the second pair of
opisthosomal apodemes), open posteriorly (Figs 42A-B, 43A-B, 44A-B, 45A-B, 46A-B, 47A-B), but
T embera and T. naso can be distinguished by the dispersed silver guanine blotches anteriorly (Figs 42A—
B, 43A-B, 44A—B, 45A-B), whereas 7. kuna have two thick silver guanine patches anteriorly, connected
to the silver stripe (Figs 46A-B, 47A—B). Females of 7. embera can be distinguished by the sternum
yellowish-white with olive-green borders and olive-green thick patches anteriorly (Fig. 43C), whereas
T’ naso have the borders thick (i.e., almost covering all the sternum) and dark olive-green (Fig. 45C).
Males of 7. embera also resemble those of 7. naso and 7. kuna by the conductor extension lacking a
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retrolateral projection, and the conductor apophysis long, exceeding the conductor extension posteriorly
(Figs 42D-F, 44D-F, 46D-F), but 7. embera and T. naso can be distinguished by the tegular pocket wide
and rounded (Figs 42E, 44E), whereas 7. kuna have it squared (Fig. 46E). Males of 7. embera can be
distinguished by the conductor apophysis distally acute, sharpening gradually (Fig. 42E-F), whereas T.
naso have the apophysis sharpening abruptly (Fig. 44D, F).

Etymology

The specific name is a noun in apposition to honor the Embera native people of Panama, which derived
from the union of two words, ‘embe’ and ‘ra’, that mean ‘man’ and ‘up’, respectively, in the Embera
language.

Type material

Holotype
PANAMA — Panama Province ¢ &; Parque Nacional Altos de Campana, one-hectare PANCODING
inventory; 8.683444° N, 79.929833° W; 895 m a.s.l.; 14—19 Jun. 2007; M. Arnedo, D. Dimitrov,
G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SCC1DHLO012; MIUP.

Paratypes

PANAMA - Coclé Province * 1 J; Parque Nacional General de Division Omar Torrijos Herrera, El
Cope, one-hectare PANCODING inventory; 8.668083° N, 80.592583° W; 760 m a.s.l.; 4-9 Jun. 2008;
M. Arnedo, L. Benavides, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code STB1D5L027;
DNA barcode SPIPA333-10; MACN-Ar 29207 « 1 &; same data as for preceding; voucher code
STD1D6B017; DNA barcode SPTPA332-10; CRBA ¢ 1 @; same data as for preceding; voucher code
STUIN4R024; DNA barcode SPIPA334-10; MCZ « 1 Q; same data as for preceding; voucher code
STU2N8R022; DNA code thes6236; GenBank code PX096901; CRBA ¢ 1 J'; same data as for preceding;
voucher code STDIN4R020; DNA code thes6235; GenBank code PX096898; CRBA « 1 Q; same data
as for preceding; voucher code STDIN6R022; DNA code thes6234; GenBank code PX096897; CRBA
1 &; same data as for preceding; voucher code STDIN7LO011; DNA code thes6227; GenBank code
PX096900; CRBA * 1 &'; same data as for preceding; voucher code STDIN7R030; DNA code thes6232;
GenBank code PX096902; CRBA. — Panama Province * 1 J'; same data as for holotype; voucher
code SCU2NDAO17; preparation codes FML-00712, LNP-00290; DNA code thes6106; GenBank
code PX096893; MACN-Ar 29200 * 1 Q; same data as for holotype; voucher code SCU2NHHO021;
preparation codes FML-00727, LNP-00288; DNA code thes6107; GenBank code PX096899; MACN-Ar
29203 ¢ 1 &; same data as for holotype; voucher code SCC2NGRO018; DNA code thes6233; GenBank
code PX096896; CRBA ¢ 1 9; same data as for holotype; voucher code SCD2NFA020; DNA barcode
SPIPA335-10; MACN-Ar 29201 « 1 9; same data as for holotype; voucher code SCDIDELO018; DNA
barcode SPIPA336-10; CRBA.

Other material

PANAMA — Coclé Province * 2 3J, 4 @ Q; Parque Nacional General de Division Omar Torrijos Herrera,
El Cope, one-hectare PANCODING inventory; 8.668083° N, 80.592583° W; 760 m a.s.l.; 4-9 Jun. 2008;
M. Arnedo, L. Benavides, G. Hormiga, F. Labarque and M. Ramirez leg.; MCZ + 1 &, 1 Q; same data
as for preceding; MIUP » 5 3 &, 7 9Q; same data as for preceding; MACN-Ar » 3 33, 6 99; same
data as for preceding; CRBA. — Panama Province « 1 ©; same data as for holotype; voucher code
SCDI1DFLO016; DNA code thes6230; GenBank code PX096894; MCZ « 1 Q; same data as for holotype;
voucher code SCCINHA009; DNA code thes6231; GenBank code PX096895; CRBA « 6 43,3 29;
same data as for holotype; MCZ « 1 &, 2 Q9Q; same data as for holotype; MIUP « 2 33, 2 @ Q; same data
as for holotype; MACN-Ar « 4 33, 4 QQ; same data as for holotype; CRBA.
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Fig. 42. Tantra embera gen. et sp. nov., paratype, & (MACN-Ar 29200). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; CA=conductor apophysis; Ce=conductor posterior extension;
E=embolus; ED=embolic division; MA=median apophysis; PP=paracymbial process; rEA=embolic
apophysis retrolateral branch; ST =subtegulum; T=tegulum; TP=tegular pocket; TPa=tegular pocket
anterior side; TS =tegular striae; Tsp=tegular spur. Scale bars: A-C=0.2 mm; D-F=0.1 mm.
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Description

Male (paratype MACN-Ar 29200)
Total length 1.18. Prosoma: length 0.67, width 0.54, height 0.56. Sternum: length 0.31, width 0.33. Eye
diameters and interdistances: AME 0.08, PME 0.06, AME-PME 0.08. Opisthosoma: length 0.80, width
0.72, height 0.55. Leg formula: 1243. Dorsal shield of prosoma yellowish-white laterally, dark olive-
green centrally (Fig. 42A—B). Dorsum of ocular area dark olive-green (Fig. 42A-B). Sternum yellowish-
white with dark olive-green borders and olive-green thick patches anteriorly (Fig. 42C). Opisthosoma
olive-green posteriorly, lighter anteriorly, with wide guanine silver stripe centrally, open posteriorly
(Fig. 42A-B). Epiandrium, booklung cover, tracheal spiracle, anterior lateral spinnerets field and behind
anal tubercle dark olive-green; other spinnerets orange (Fig. 42C). Legs I-1I darker than III-1V, femora
yellowish-white but I-II with proximal dark olive-green patch ventrally, patella yellow, tibiae and
metatarsi orange but proximally and distally darker, and tarsi orange (Fig. 42A—C). Palp: paracymbium
hooked, paracymbial process with setae row, tegulum striated with tegular spur wide, rounded, median
apophysis elongated with a median groove, conductor covering embolic division, conductor posterior
extension lacking retrolateral projection, conductor apophysis relatively long, embolus laminated,
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Fig. 43. Tantra embera gen. et sp. nov., paratype, ¢ (MACN-Ar 29203). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory duct;
CDo=copulatory duct opening; DP=epigynal dorsal plate; ELS=epigynal lateral spur; EP=epigynal
plate; FD=fertilization duct; S=spermatheca. Scale bars: A—-C=0.5 mm; D=0.2 mm.
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multiple divided embolic apophysis, retrolateral branch filiform, sclerotized, elongated, protruding from
beneath conductor (Fig. 42D-F).

Female (paratype MACN-Ar 29203)

Total length 1.59. Prosoma: length 0.80, width 0.65, height 0.52. Sternum: length 0.37, width 0.37.
Eye diameters and interdistances: AME 0.08, PME 0.08, AME-PME 0.10. Opisthosoma: length 1.26,
width 1.17, height 0.97. Leg formula: 1243. Coloration as in male but dorsum of opisthosoma with
dispersed silver guanine blotches anteriorly (Fig. 43A—C). Epigynal plate whitish-orange (Fig. 43B—
C). Epigynal plate: domed, dorsal-lateral spurs extending to midline, dorsal epigynal plate exposed
(Fig. 43B—C). Vulva: convoluted copulatory ducts, proximal copulatory ducts with patch of gland ducts
dorsally, distal copulatory ducts coiling dorso-ventrally and inserting ventromedially posteriorly into
spermathecae, spermathecae round, sclerotized, and connate (i.e., fused along the midline), fertilization
ducts sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally anteriorly to meet
uterus externus (Fig. 43C).

Records and biology

Records are limited to collections made at 760 m a.s.l. and 895 m a.s.l. in premontane rainforest from
Parque Nacional Altos de Campana and Parque Nacional General de Division Omar Torrijos Herrera,
respectively (Fig. 1). Males and females have been collected during the day and night mostly by looking
down, and less frequently also by beating, looking up and cryptic techniques.

Variation

Some females examined have darker coloration than the described specimens, and some males have the
dorsum of the opisthosoma with dispersed silver guanine blotches anteriorly.

Tantra naso gen. et sp. nov.
urn:lsid:zoobank.org:act:FC52FC41-90D2-4ED9-B3DB-CB6814C4366C
Figs 1, 44-45

Diagnosis

Males and females of Tantra naso gen. et sp. nov. resemble those of Tantra embera gen. et sp. nov. and
Tantra kuna gen. et sp. nov. by the wide guanine silver stripe centrally (i.e., above the second pair of
opisthosomal apodemes), open posteriorly (Figs 42A-B, 43A-B, 44A-B, 45A-B, 46A-B, 47A-B), but
T’ naso and T. embera can be distinguished by dispersed silver guanine blotches anteriorly (Figs 42A—B,
43A-B, 44A-B, 45A-B), whereas T. kuna have two thick silver guanine patches anteriorly, connected
to the silver stripe (Figs 46A—B, 47A-B). Females of 7. naso can be distinguished by the sternum with
thick, olive-green borders? (i.e., almost covering all the sternum) (Fig. 45C), whereas 7. embera have
the sternum yellowish-white with olive-green thick patches anteriorly (Fig. 43C). Males of 7. naso also
resemble those of 7. embera and T. kuna by the conductor extension lacking a retrolateral projection,
and the conductor apophysis long, exceeding the conductor extension posteriorly (Figs 42D—F, 44D—
F, 46D-F), but T. naso and T. embera can be distinguished by the tegular pocket wide and rounded
(Figs 42E, 44E), whereas 7. kuna have it squared (Fig. 46E). Males of T. naso can be distinguished by
the conductor apophysis distally acute, sharpening abruptly (Fig. 44D, F), whereas 7. embera have the
apophysis sharpening gradually (Fig. 42E-F).

Etymology

The specific name is a noun in apposition to honor the Naso native people of Panama, which derived from
the union of two words, ‘na’ and ‘so’, that mean ‘life or water’ and ‘to be or to believe’, respectively, in
the Naso Tjerdi language.
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Type material

Holotype
PANAMA — Chiriqui Province ¢ J; Parque Internacional La Amistad, Cerro Picacho, one-hectare
PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008; M. Arnedo, L.
Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; voucher code SAUINDHO032;
DNA code thes6179; GenBank code PX096888; MIUP.

Paratypes

PANAMA — Chiriqui Province ¢ 1 J; same data as for holotype; voucher code SADINGP019;
preparation codes FML-00941, FML-00942; DNA barcode SPIPA322-10; MACN-Ar 29246 « 1 Q;
same data as for holotype; voucher code SAB1DERO00S5; preparation code FML-00939; DNA barcode
SPIPA326-10; MACN-Ar 29247 « 1 Q; same data as for holotype; voucher code SADINGB029;
preparation code FML-00728; DNA code thes6225; GenBank code PX096889; MACN-Ar 29248
1 &; same data as for holotype; voucher code SADIDHP002; preparation code FML-00729; DNA
code thes6226; GenBank code PX096892; CRBA ¢ 1 @; same data as for holotype; voucher code
SACIDGBO022; DNA barcode SPIPA325-10; MCZ * 1 Q; same data as for holotype; voucher code
SAU2NFAO018; DNA barcode SPIPA323-10; MCZ.

Other material

PANAMA — Chiriqui Province * 1 9; same data as for holotype; voucher code SADINCR003; DNA
barcode SPTPA324-10; MACN-Ar 29307 * 1 9; same data as for holotype; voucher code SAUINDBO029;
DNA code thes6229; GenBank code PX096891; CRBA * 1 @; same data as for holotype; voucher code
SAB1DDLO017; DNA code thes6228; GenBank code PX096890; CRBA + 1 &, 10 2 Q; same data as for
holotype; MCZ 1 &, 2 QQ; same data as for holotype; MIUP « 3 33, 13 @ Q; same data as for holotype;
MACN-Ar« 1 &, 10 29Q; same data as for holotype; CRBA.

Description

Male (paratypes MACN-Ar 29246, CRBA SAD1DHP002)
Total length 1.22. Prosoma: length 0.71, width 0.61, height 0.56. Sternum: length 0.35, width 0.35. Eye
diameters and interdistances: AME 0.09, PME 0.07, AME-PME 0.10. Opisthosoma: length 0.83, width
0.72, height 0.56. Leg formula: 1243. Dorsal shield of prosoma yellowish-white laterally, dark olive-
green centrally (Fig. 44A—B). Dorsum of ocular area dark olive-green (Fig. 44A-B). Sternum yellowish-
white with dark olive-green borders and olive-green thick patches anteriorly (Fig. 44C). Opisthosoma
olive-green posteriorly, lighter anteriorly, with wide guanine silver stripe centrally, open posteriorly,
and dispersed silver guanine blotches anteriorly (Fig. 44A—B). Epiandrium, booklung cover, tracheal
spiracle, anterior lateral spinnerets field and behind anal tubercle dark olive-green; other spinnerets
orange (Fig. 44C). Legs I-II darker than I1I-1V, femora yellowish-white but I-II distally darker and II
with proximal dark olive-green patch ventrally, patella yellow, tibiae and metatarsi orange but proximally
and distally darker, and tarsi orange (Fig. 44A—C). Palp: paracymbium hooked, paracymbial process
with setae row, tegulum striated with tegular spur wide, rounded, median apophysis elongated with
median groove, conductor covering embolic division, conductor posterior extension lacking retrolateral
projection, conductor apophysis relatively long, embolus laminated, multiple divided embolic apophysis,
retrolateral branch filiform, sclerotized, elongated, protruding from beneath the conductor (Fig. 44D-F).

Female (paratype MACN-Ar 29247)
Total length 1.79. Prosoma: length 0.73, width 0.66, height 0.60. Sternum: length 0.37, width 0.38. Eye
diameters and interdistances: AME 0.08, PME 0.07, AME-PME 0.10. Opisthosoma: length 1.47, width
1.42, height 1.15. Leg formula: 1243. Coloration darker than males (Fig. 45A—C). Epigynal plate olive-
green (Fig. 45B—C). Epigynal plate: domed, dorsal-lateral spurs extending to midline, dorsal epigynal
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Fig. 44. Tantra naso gen. et sp. nov., paratypes, 3. A—C. Habitus (MACN-Ar 29246) (A=dorsal
view; B=lateral view; C=ventral view). D-F. Left palp (CRBA SADIDHP002) (D=retrolateral
view; E=ventral view; F=prolateral view). Abbreviations: C=conductor; CA=conductor apophysis;
Ce=conductor posterior extension; E=embolus; ED=embolic division; MA=median apophysis;
PP=paracymbial process; rEA=embolic apophysis retrolateral branch; SR =setae row; ST=subtegulum;
T=tegulum; TP=tegular pocket; TPa=tegular pocket anterior side; TS =tegular striae; Tsp=tegular spur.

Scale bars: 0.2 mm.
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plate exposed (Fig. 45B—C). Vulva: convoluted copulatory ducts, proximal copulatory ducts with patch
of gland ducts dorsally, distal copulatory ducts coiling dorso-ventrally and inserting ventromedially
posteriorly into spermathecae, spermathecae round, sclerotized, and connate (i.e., fused along midline),
fertilization ducts sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally
anteriorly to meet the uterus externus (Fig. 45D).

Records and biology

Records are limited to collections made at 2299 m a.s.l. in lower montane rainforest from Parque
Internacional La Amistad (Fig. 1). Males and females have been collected mostly during the night by
looking down and looking up, and less frequently also by beating and cryptic techniques.

Variation

Some females examined have a lighter coloration than the described specimens.

Fig. 45. Tantra naso gen. et sp. nov., paratype, ¥ (MACN-AR 29247). A-C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory duct;
CDo=copulatory duct opening; DP=epigynal dorsal plate; ELS=epigynal lateral spur; EP=epigynal
plate; FD=fertilization duct; S=spermatheca. Scale bars: A-C=0.5 mm; D=0.1 mm.
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Tantra kuna gen. et sp. nov.
urn:lsid:zoobank.org:act:B978B050-5D60-4564-B6E0-56F84C03AAFS
Figs 1, 4647

Diagnosis

Males and females of Tantra kuna gen. et sp. nov. resemble those of Tantra embera gen. et sp. nov. and
Tantra naso gen. et sp. nov. by the wide guanine silver stripe centrally (i.e., above the second pair of
opisthosomal apodemes), open posteriorly (Figs 42A-B, 43A-B, 44A-B, 45A-B, 46A-B, 47A-B), but
T kuna can be distinguished by the two thick silver guanine patches anteriorly, connected to the silver
stripe (Figs 46A—B, 47A-B), whereas 7. embera and T. naso have dispersed silver guanine blotches
anteriorly, not forming discrete patches (Figs 42A-B, 43A-B, 44A-B, 45A-B). Males of T. kuna also
resemble those of 7. embera and T. naso and by the tegular pocket wide and rounded, the conductor
extension lacking a retrolateral projection, and the conductor apophysis long, exceeding the conductor
extension posteriorly (Figs 42D-F, 44D-F, 46D—F), but 7. kuna can be distinguished by the tegular
pocket squared (Fig. 46E), whereas 7. embera and T. naso have it wide and rounded (Figs 42E, 44E).

Etymology

The specific name is a noun in apposition to honor the Kuna native people of Panama, which derived
from ‘dule’ or ‘tule’ that means ‘person’ in the Kuna language.

Type material

Holotype
PANAMA — Chiriqui Province * &; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFDINAH037; DNA barcode
SPIPA121-10; MIUP.

Paratypes

PANAMA — Chiriqui Province * 1 J; same data as for holotype; voucher code SFC2DCDO016;
preparation codes FML-00711, LNP-00257; DNA code thes5122; GenBank code PX096904; MACN-
Ar 29075 « 1 Q; same data as for holotype; voucher code SFCIDBDO11; preparation codes FML-00742,
LNP-00265; DNA code thes5066; GenBank code PX096903; MACN-Ar 29073 « 1 Q; same data as for
holotype; voucher code SFDINBHO019; preparation code FML-00894; DNA barcode SPIPA339-10;
MIUP ¢ 1 Q; same data as for holotype; voucher code SFDINBHO034; preparation code FML-00965;
DNA barcode SPIPA122-10; MACN-Ar 29074.

Other material

PANAMA — Chiriqui Province * 1 J'; same data as for holotype; voucher code SFD1D8H025; DNA
barcode SPIPA337-10; MCZ « 1 @; same data as for holotype; voucher code SFD1IDAL020; DNA
code thes5262; GenBank code PX096907; MCZ « 1 Q; same data as for holotype; voucher code
SFDINAHO022; DNA barcode SPIPA338-10; MACN-Ar 29072 « 1 &'; same data as for holotype; voucher
code SFU2NAAO14; DNA code thes5261; GenBank code PX096906; CRBA ¢ 1 ¢; same data as for
holotype; voucher code SFU2NAHO042; DNA code thes5260; GenBank code PX096905; CRBA.

Description

Male (paratype MACN-Ar 29075)
Total length 1.03. Prosoma: length 0.65, width 0.48, height 0.50. Sternum: length 0.32, width 0.35.
Eye diameters and interdistances: AME 0.09, PME 0.07, AME-PME 0.07. Opisthosoma: length 0.71,
width 0.59, height 0.48. Leg formula: 1243. Dorsal shield of prosoma white, cephalic area with olive-
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Fig. 46. Tantra kuna gen. et sp. nov., paratype, 5 (MACN-Ar 29075). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; CA=conductor apophysis; Ce=conductor posterior extension;
E=embolus; ED=embolic division; MA=median apophysis; PP=paracymbial process; rEA=embolic
apophysis retrolateral branch; SR =setae row; ST=subtegulum; T=tegulum; TP=tegular pocket;
TPa=tegular pocket anterior side; TS =tegular striae; Tsp=tegular spur. Scale bars: A—C=0.2 mm;
D-F=0.1 mm.
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green speckled lines (Fig. 46A—B). Dorsum of ocular area dark olive-green (Fig. 46A—B). Sternum
yellow (Fig. 46C). Opisthosoma color overall dark olive-green, with wide guanine silver stripe centrally,
open posteriorly, connected to two thick silver guanine patches anteriorly (Fig. 46A-B). Epiandrium,
booklung cover, tracheal spiracle, spinneret field and behind anal tubercle dark olive-green (Fig. 46C).
Femora white but olive-green distally, patella olive-green, tibiae, metatarsi and tarsi orange (Fig. 46A—
C). Palp: paracymbium hooked, paracymbial process with setae row, tegulum striated with tegular
spur elongated, acute, median apophysis elongated with median groove, conductor covering embolic
division, conductor posterior extension lacking retrolateral projection, conductor apophysis relatively
long, embolus laminated, multiple divided embolic apophysis, retrolateral branch filiform, sclerotized,
elongated, protruding from beneath conductor (Fig. 46D—F).

Female (paratypes MACN-Ar 29074, MACN-Ar 29073, MIUP SFD1NBHO019)
Total length 1.62. Prosoma: length 0.71, width 0.59, height 0.55. Sternum: length 0.33, width 0.35. Eye
diameters and interdistances: AME 0.09, PME 0.07, AME-PME 0.08. Opisthosoma: length 1.23, width
1.14, height 0.92. Leg formula: 1243. Coloration as in male but cephalic area of the prosoma olive-green

Fig. 47. Tuntra kuna gen. et sp. nov., paratypes, ¢ 9 (A-B: MACN-Ar 29074; C: MACN-Ar 29073; D:
MIUP: SFDINBHO019). A—C. Habitus (A=dorsal view; B=lateral view; C=ventral view). D. Vulva,
dorsal view. Abbreviations: CD =copulatory duct; CDo=copulatory duct opening; DP=epigynal dorsal
plate; ELS=epigynal lateral spur; EP=epigynal plate; FD =fertilization duct; S=spermatheca. Scale
bars: A—-C=0.5 mm; D=0.1 mm.
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and sternum white with olive-green borders (Fig. 47A—C). Epigynal plate whitish-orange (Fig. 47C).
Epigynal plate: domed, dorsal-lateral spurs extending to midline, dorsal epigynal plate exposed
(Fig. 47C). Vulva: convoluted copulatory ducts, proximal copulatory ducts with patch of gland ducts
dorsally, distal copulatory ducts coiling dorso-ventrally and inserting ventromedially posteriorly into
spermathecae, spermathecae round, sclerotized, and connate (i.e., fused along the midline), fertilization
ducts sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally anteriorly to meet
uterus externus (Fig. 47D).

Records and biology

Records are limited to collections made at 1135 m a.s.1. in premontane rainforest from Reserva Forestal
Fortuna (Fig. 1). Males and females have been collected during the day and night mostly by looking
down, and less frequently also by looking up and cryptic techniques.

Variation

Some females examined have darker coloration than the described specimens.

Tantra sichid gen. et sp. nov.
urn:lsid:zoobank.org:act:943B599C-7045-4D4C-B61F-F94A2184221F
Figs 1, 48

Diagnosis

Females of Tantra sichid gen. et sp. nov. can be distinguished from those of other species of Tantra by
the opisthosoma coloration overall dark olive-green, posteriorly lighter, with two round silver guanine
patches ventrally (Fig. 48A—C).

Etymology

The specific name is derived from ‘sichid’ which means ‘black’ in the Kuna language, currently spoken
by the Kuna native people of Panama, and refers to the overall dark coloration of this species.

Type material

Holotype
PANAMA — Chiriqui Province ¢ ©; Parque Internacional La Amistad, Sendero Retofio; 8.893833° N,
82.615083° W; 2240 m a.s.l.; 10—11 Jun. 2008; F. Labarque and M. Ramirez leg.; non-quantitative
sample; voucher code SANQBS8L020; preparation code FML-00960, FML-00961; MIUP.

Description

Female (holotype MIUP SANQBSL020)
Total length 2.33. Prosoma: length 0.98, width 0.69, height 0.71. Sternum: length 0.37, width 0.41.
Eye diameters and interdistances: AME 0.07, PME 0.07, AME-PME 0.08. Opisthosoma: length 1.62,
width 1.58, height 1.44. Leg formula: 1243. Dorsal shield of prosoma yellowish-white laterally, dark
centrally, covering almost all of thoracic area (Fig. 48 A—B). Dorsum of ocular area dark (Fig. 48A-B).
Sternum olive-green with dark borders (Fig. 48C). Opisthosoma dark gray anteriorly, lighter posteriorly,
with two round silver guanine patches ventrally (Fig. 48A—C). Epigynal plate, booklung cover, tracheal
spiracle, and behind anal tubercle dark gray; spinneret field olive-green (Fig. 48B—C). Femora olive-
green but distally darker, patella yellowish-orange, tibiae, metatarsi and tarsi orange (Fig. 48A—C).
Epigynal plate: domed, dorsal-lateral spurs extending to midline, dorsal epigynal plate exposed
(Fig. 48B—C). Vulva: convoluted copulatory ducts, proximal copulatory ducts with patch of gland ducts
dorsally, distal copulatory ducts coiling dorso-ventrally and inserting ventromedially posteriorly into
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spermathecae, spermathecae round, sclerotized, and connate (i.e., fused along the midline), fertilization
ducts sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally anteriorly to meet
the uterus externus (Fig. 48D).

Male
Unknown.

Records and biology

Records are limited to collections made at 2240 m a.s.l. in the lower montane rainforest of Parque
Internacional La Amistad (Fig. 1).

Fig. 48. Tantra sichid gen. et sp. nov., holotype, ¢ (MIUP SANQBS8L020). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory duct;
CDo=copulatory duct opening; DP=epigynal dorsal plate; ELS=epigynal lateral spur; EP=epigynal
plate; FD=fertilization duct; S=spermatheca. Scale bars: A—-C=0.5 mm; D=0.1 mm.
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Baalzebub Coddington, 1986
Baalzebub Coddington, 1986: 71. Type species Baalzebub baubo Coddington, 1986:72.

Diagnosis

Males of Baalzebub can be distinguished from those of other theridiosomatid genera by the massive
retrolateral tegulum (i.e., almost half the size of the bulb) extending posteriorly (Figs 49E, 51E, 53E,
55E, 58E; see also Coddington 1986) (in contrast with extending retrolateraly in Epeirotypinae, and no
massive tegulum in most genera), and a deep trough (i.e., cleft) in the median apophysis (absent in other
genera), forming a posterior serrated border and an anterior acute border (Figs 49E, 51E, 53E, 55E,
58E; see also Coddington 1986). Females of Baalzebub can be distinguished from those of other genera
by the backward-pointed triangular epigynal plate (i.e., not a scape) with a deep central pit (Figs 50D,
52D, 54D, 56D, 57D; see also Coddington 1986) (absent in other genera), and the distally connated
spermathecae (Figs 50D, 52D, 54D, 56D, 57D; see also Coddington 1986) (in contrast with separated or
fully connated spermathecae in other genera).

Description

Males and females of Baalzebub may have the first tibiae curved (i.e., sinuated) and prolateral rows
of strong macrosetae on the first metatarsi (Figs 50B, 52B, 55C). Females of Baalzebub have irregular
membranous copulatory ducts that insert ventromedially posteriorly into the spermathecae (Figs 50D,
52D, 54D, 56D, 57D). For genus description and further details, see Coddington (1986) and Labarque &
Griswold (2014).

Baalzebub innatuledi sp. nov.
urn:1sid:zoobank.org:act:F96D4B68-591E-4C1E-B4F1-D9131A74804C
Figs 1, 49-50

Diagnosis

Males and females of Baalzebub innatuledi sp. nov. also resemble those of Baalzebub sukia sp. nov. by
the overall dark coloration (Figs 49A—C, S0A-C, 51A—C, 52A—C), but B. innatuledi can be distinguished
by three pairs of round guanine silver patches centrally on the dorsum of the opisthosoma (Figs 49A—
C, 50A—C), whereas B. sukia have one pair (i.e., above the second pair of opisthosomal apodemes)
(Figs 51A—C, 52A—-C). Females of B. innatuledi resemble those of B. sukia by the subtriangular
spermathecae (i.e., forming a square angle laterally), connated distally, forming a straight line anteriorly
(Figs 50D, 52D), but B. innatuledi can be distinguished by the backward-pointed triangular epigynal
plate posteriorly wide (Fig. 50C-D), whereas B. sukia have it acuter (Fig. 52C-D).

Etymology

The specific name is derived from ‘innatuledi’ which indicates the person specialized in the study of
plants and rocks in the Kuna language, currently spoken by the Kuna native people of Panama.

Type material

Holotype
PANAMA — Chiriqui Province ¢ J; Parque Internacional La Amistad, Cerro Picacho, one-hectare
PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008; M. Arnedo,
L. Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; voucher code SADINGBO023;
DNA code baaba258; GenBank code PX096881; MIUP.
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Paratypes
PANAMA — Chiriqui Province * 1 J; same data as for holotype; voucher code SADINGAO15;
preparation codes FML-00718, LNP-00541; DNA code baabal04; GenBank code PX096878; MACN-
Ar 28998 « 1 Q; same data as for holotype; voucher code SACINDAO004; preparation code FML-00738;
DNA code baaba257; GenBank code PX096880; MACN-Ar 28997 « 1 Q; same data as for holotype;
voucher code SADINFLO17; preparation code FML-00898; MCZ.

Other material

PANAMA — Chiriqui Province « 1 J; same data as for holotype; voucher code SADINHL025; DNA
code baaba256; GenBank code PX096879; MCZ « 1 Q; same data as for holotype; voucher code
SACIDERO002; DNA barcode SPIPA422-10; MIUP « 1 Q; same data as for holotype; voucher code
SAC2NDBO010; DNA barcode SPIPA423-10; CRBA ¢ 1 &; same data as for holotype CRBA.

Description

Male (paratype MACN-Ar 28998)

Total length 1.25. Prosoma: length 0.68, width 0.61, height 0.55. Sternum: length 0.33, width 0.35.
Eye diameters and interdistances: AME 0.09, PME 0.07, AME-PME 0.07. Opisthosoma: length 0.90,
width 0.81, height 0.67. Leg formula: 1243. Dorsal shield of prosoma dark (Fig. 49A—B). Dorsum of the
ocular area dark (Fig. 49A—B). Sternum dark olive-green (Fig. 49C). Opisthosoma color overall dark
gray, with three dorsal pairs of round guanine silver patches laterally, first pair above the second pair
of opisthosomal apodemes, second pair smaller (Fig. 49A—B). Epiandrium, booklung cover, tracheal
spiracle, and behind the anal tubercle dark gray; anterior lateral spinnerets field olive-green, other
spinnerets orange (Fig. 49C). Femora and patella greenish-yellow with olive-green speckles, tibiae
orange but distally olive-green, metatarsi and tarsi orange (Fig. 49A—C). Palp: paracymbium hooked,
paracymbial process with setae row, median apophysis with a deep trough, conductor covering the
embolic division, embolus laminated, multiple divided embolic apophysis (Fig. 49D-F).

Female (paratype MACN-Ar 28997)

Total length 1.33. Prosoma: length 0.60, width 0.53, height 0.49. Sternum: length 0.31, width 0.32.
Eye diameters and interdistances: AME 0.08, PME 0.07, AME-PME 0.08. Opisthosoma: length 0.89,
width 0.80, height 0.77. Leg formula: 1243. Coloration as in male, but sternum with dark borders
(Fig. 50A—C). Epigynal plate whitish-orange (Fig. 50B—C), triangular, backward-pointed, central pit deep
(Fig. 50C-D). Vulva: copulatory ducts irregular and membranous, inserting ventromedially posteriorly
into spermathecae, subtriangular spermathecae, sclerotized, and connated distally, forming straight line
anteriorly, fertilization ducts sclerotized, emerging laterally posteriorly from spermathecae, curving
dorsally anteriorly to meet uterus externus (Fig. 50D).

Records and biology

Records are limited to collections made at 2299 m a.s.l. in lower montane rainforest from Parque
Internacional La Amistad (Fig. 1). Males and females have been collected mostly during the night by
looking down, and less frequently females were also collected at daytime by cryptic technique.
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Fig. 49. Baalzebub innatuledi sp. nov., paratype, & (MACN-Ar 28998). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; E=embolus; MA=median apophysis; P=paracymbium;
PP=paracymbial process; ST=subtegulum; T=tegulum. Scale bars: A—C=0.25 mm; D-F=0.1 mm.
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Fig. 50. Baalzebub innatuledi sp. nov., paratype, $ (MACN-Ar 28997). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal (note the profile of the straight subtriangular
spermathecae). Abbreviations: CD=copulatory duct; CP=central pit; EP=epigynal plate;
FD=fertilization duct; S=spermatheca. Scale bars: A, C=0.25 mm; B=0.2 mm; D=0.1 mm.

Baalzebub sukia sp. nov.
urn:lsid:zoobank.org:act: A30E74E7-A9B7-4F33-B7B2-30AD228CCBE6
Figs 1, 51-52

Diagnosis

Males and females of Baalzebub sukia sp. nov. also resemble those of Baalzebub innatuledi sp. nov. by
the overall dark coloration (Figs 49A—C, S0A—C, 51A—C, 52A—C), but B. sukia can be distinguished
by one pair of round guanine silver patches centrally on the dorsum of the opisthosoma (i.e., above
the second pair of opisthosomal apodemes) (Figs 51A-B, 52A—B), whereas B. innatuledi have three
pairs (Figs 49A-B, 50A-B). Females of B. sukia resemble those of B. innatuledi by the subtriangular
spermathecae (i.e., forming a square angle laterally), connated distally, forming a straight line anteriorly
(Figs 50D, 52D), but B. sukia can be distinguished by the backward-pointed triangular epigynal plate
posteriorly acute (Fig. 52C-D), whereas B. innatuledi have it wider (Fig. 50C-D).
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Etymology

The specific name is derived from the word ‘sukia’ which means ‘shaman’ in the Naso, Ngibe and Buglé
languages.

Type material

Holotype
PANAMA — Chiriqui Province * J; Parque Internacional La Amistad, Cerro Picacho, one-hectare
PANCODING inventory; 8.890500° N, 82.618778° W; 2299 m a.s.l.; 12—17 Jun. 2008; M. Arnedo,
L. Benavides, G. Hormiga, F. Labarque, L. Piacentini and M. Ramirez leg.; voucher code SADINHL020;
DNA barcode SPIPA421-10; MIUP.

Paratypes
PANAMA — Chiriqui Province * 1 J; same data as for holotype; voucher code SAUINCHO032;
preparation codes FML-00839, FML-00899; DNA barcode SPIPA425-10; MACN-Ar 29071 « 1 Q;
same data as for holotype; voucher code SACIDGHO006; preparation code FML-00900; MACN-Ar
29070 « 1 Q; same data as for holotype; voucher code SACIDFBO11; preparation code FML-00736;
DNA code baaba254; GenBank code PX096882; MCZ * 1 &; same data as for holotype; voucher code
SAUINGHO020; DNA barcode SPTPA424-10; MCZ.

Other material

PANAMA — Chiriqui Province ¢ 1 @; same data as for holotype; MCZ « 2 99, same data as for
holotype; CRBA.

Description

Male (paratypes MACN-Ar 29071, MCZ SAC1DFBO011)

Total length 1.53. Prosoma: length 0.86, width 0.72, height 0.72. Sternum: length 0.40, width 0.43.
Eye diameters and interdistances: AME 0.07, PME 0.07, AME-PME 0.08. Opisthosoma: length 1.20,
width 0.99, height 0.89. Leg formula: 1243. Dorsal shield of prosoma dark (Fig. 51A—B). Dorsum of the
ocular area dark (Fig. 51A—B). Sternum dark olive-green (Fig. 51C). Opisthosoma color overall dark
gray with three dorsal whitish-gray patches centrally, and second patch with one pair of round guanine
silver patches laterally (Fig. 51A—B). Epiandrium, booklung cover, tracheal spiracle, spinneret field
and behind anal tubercle dark gray (Fig. 51C). Femora greenish-yellow but distally olive-green, patella
olive-green, tibiae, metatarsi and tarsi brownish-orange (Fig. 51A—C). Palp: paracymbium hooked,
paracymbial process with setae row, median apophysis with deep trough, conductor covering embolic
division, embolus laminated, multiple divided embolic apophysis (Fig. S1D-F).

Female (paratype MACN-Ar 29070)

Total length 1.98. Prosoma: length 0.77, width 0.64, height 0.54. Sternum: length 0.35, width 0.37. Eye
diameters and interdistances: AME 0.07, PME 0.07, AME-PME 0.06. Opisthosoma: length 1.49, width
1.29, height 1.39. Leg formula: 1243. Coloration as in male (Fig. 52A—C). Epigynal plate: triangular,
backward-pointed, central pit deep (Fig. 52C-D). Vulva: copulatory ducts irregular and membranous,
inserting ventromedially posteriorly into spermathecae, subtriangular spermathecae, sclerotized, and
connated distally, forming straight line anteriorly, fertilization ducts sclerotized, emerging laterally
posteriorly from spermathecae, curving dorsally anteriorly to meet uterus externus (Fig. 52D).

Records and biology

Records are limited to collections made at 2299 m a.s.l. in lower montane rainforest from Parque
Internacional La Amistad (Fig. 1). Females have been collected mostly during the day by looking down
and cryptic techniques; males have been collected during the night by looking down and looking up.
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Fig. 51. Baalzebub sukia sp. nov., paratype, & (MACN-Ar 29071). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; E=embolus; MA=median apophysis; P=paracymbium;
PP=paracymbial process; ST=subtegulum; T=tegulum. Scale bars: A—C=0.5 mm; D-F=0.1 mm.
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Fig. 52. Baalzebub sukia sp. nov., paratypes, ¢ (A—C: MACN-Ar 29070; D: MCZ SACI1DFBO11).
A—C. Habitus (A=dorsal view; B=lateral view; C=ventral view). D. Vulva, dorsal (note the profile
of the straight subtriangular spermathecae). Abbreviations: CD=copulatory duct; CP=central pit;
EP=epigynal plate; FD=fertilization duct; S=spermatheca. Scale bars: A-C=0.5 mm; D=0.1 mm.

Baalzebub jaibana sp. nov.
urn:lsid:zoobank.org:act:6ED8C145-687E-4976-9BD7-F21397F63188
Figs 1, 53-54

Diagnosis

Males and females of Baalzebub jaibana sp. nov. resemble the males of Baalzebub antomia sp. nov. by
the overall light coloration (Figs 53A—C, 54A—-C, 55A—C), but B. jaibana can be distinguished by one
dorsal pair of round guanine silver patches centrally on the opisthosoma (Figs 53A-B, 54A—B), whereas
B. antomia have it smooth (i.e., no pattern) (Fig. 55A-B). Males of B. jaibana can be distinguished
by the retrolateral massive tegulum smooth (i.e., no spicules) and the base of the posterior serrated
border of the median apophysis longer than wide (Fig. 53D-E), whereas B. antfomia have several rows
of spicules on the tegulum (i.e., see arrows in figure) and a wider than long posterior border of the
median apophysis (Fig. 55D—-E). Despite the overall coloration, females of B. jaibana resemble those of
Baalzebub absoguedi sp. nov. by the suboval spermathecae (i.e., rounded laterally), connated distally,
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forming a curved line anteriorly, and by the backward-pointed triangular epigynal plate anteriorly wide
(i.e., wider than the sclerotized vulva) (Figs 54D, 56D). Females of B. jaibana can be distinguished by
backward-pointed plate not projecting posteriorly (i.e., not exceeding the triangular shape) (Fig. 54D),
whereas B. absoguedi have it projected (i.e., exceeding the triangular shape) (Fig. 56D).

Etymology

The specific name is derived from ‘jaibana’ which means ‘shaman’, the one that contacts the spirits in
the Embera language, currently spoken by the Embera native people of Panama.

Type material

Holotype
PANAMA — Panama Province * &; Parque Nacional Altos de Campana, one-hectare PANCODING
inventory; 8.683444° N, 79.929833° W; 895 m a.s.l.; 14-19 Jun. 2007; M. Arnedo, D. Dimitrov,
G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SCD2NGL023; DNA barcode
SPIPA417-10; MIUP.

Paratypes
PANAMA — Panama Province * 1 J; same data as for holotype; voucher code SCUINEHOI11;
preparation codes FML-00716, LNP-00287; DNA code baas1108; GenBank code PX096987; MACN-
Ar 29059 ¢ 1 Q; same data as for holotype; voucher code SCD2NGL022; preparation code FML-00737;
DNA code baaba253; GenBank code PX096986; MCZ « 1 Q; same data as for holotype; voucher code
SCUINHRO026; preparation code LNP-00284; DNA code baas1116; GenBank code PX096988; MACN-
Ar 29061.

Other material

PANAMA — Panama Province « | ©; same data as for holotype; voucher code SCUIDHLO016; DNA
barcode SPIPA419-10; MCZ « 1 @; same data as for holotype; voucher code SCD1DFR022; DNA
barcode SPIPA420-10; MACN-Ar 29060 « 1 Q; same data as for holotype; voucher code SCD1DHRO006;
DNA barcode SPIPA416-10; CRBA « 1 ©; same data as for holotype; voucher code SCD1DFR025; DNA
barcode SPIPA418-10; CRBA.

Description

Male (paratype MACN-Ar 29059)

Total length 1.26. Prosoma: length 0.62, width 0.50, height 0.48. Sternum: length 0.28, width 0.29.
Eye diameters and interdistances: AME 0.06, PME 0.05, AME-PME 0.07. Opisthosoma: length 0.84,
width 0.81, height 0.74. Leg formula: 1243. Dorsal shield of prosoma white, thoracic area with olive-
green speckled lines (Fig. 53A—B). Dorsum of ocular area olive-green (Fig. 53A—B). Sternum light
yellow, olive-green speckled anteriorly (Fig. 53C). Dorsum of opisthosoma olive-green, with one dorsal
whitish-gray patch centrally (i.e., above first pair of opisthosomal apodemes), and one dorsal pair of
round guanine silver patches centrally (i.e., above third pair of opisthosomal apodemes) (Fig. 53A—B).
Epiandrium and booklung cover olive-green, tracheal spiracle, spinneret field, and behind anal tubercle
light olive-green (Fig. 53C). Legs I-II darker than III-IV, femora white but distally olive-green, patella
olive-green, tibiae, metatarsi and tarsi yellow (Fig. 53A—C). Palp: paracymbium hooked, paracymbial
process with setae row, median apophysis with deep trough, conductor covering the embolic division,
embolus laminated, multiple divided embolic apophysis (Fig. 53D-F).

Female (paratypes MCZ SCD2NGL022, MACN-Ar 29061)
Total length 1.12. Prosoma: length 0.53, width 0.50, height 0.42. Sternum: length 0.28, width 0.30. Eye
diameters and interdistances: AME 0.07, PME 0.05, AME-PME 0.05. Opisthosoma: length 0.90, width
0.78, height 0.68. Leg formula: 1243. Coloration as in male, but opisthosoma olive-green ventrally
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Fig. 53. Baalzebub jaibana sp. nov., paratype, & (MACN-Ar 29059). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; E=embolus; MA=median apophysis; P=paracymbium;
PP=paracymbial process; SR =setae row; ST=subtegulum; T=tegulum. Scale bars: A—-C=0.25 mm;
D-F=0.1 mm.
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(Fig. 54A—-C). Epigynal plate whitish-orange (Fig. 54C), triangular, wide proximally, backward-
pointed, central pit deep (Fig. 54C-D). Vulva: copulatory ducts irregular and membranous, inserting
ventromedially posteriorly into spermathecae, suboval spermathecae, sclerotized, and connated distally,
forming a curved line anteriorly, fertilization ducts sclerotized, emerging laterally posteriorly from
spermathecae, curving dorsally anteriorly to meet the uterus externus (Fig. 54D).

Records and biology

Records are limited to collections made at 760 m a.s.l. in premontane rainforest at Parque Nacional Altos
de Campana (Fig. 1). Males and females have been collected during the day and night by looking down
and cryptic techniques.

Variation

Some females have the thoracic area of the prosoma fully covered by an olive-green speckled pattern.

Fig. 54. Baalzebub jaibana sp. nov., paratypes, ¥ ¢ (A—C: MCZ SCD2NGL022; D: MACN-Ar 29061).
A—C. Habitus (A=dorsal view; B=lateral view; C=ventral view). D. Vulva, dorsal (note the profile

of the straight subtriangular spermathecae). Abbreviations: CD=copulatory duct; CP=central pit;
EP=epigynal plate; FD=fertilization duct; S=spermatheca. Scale bars: A-C=0.25 mm; D=0.1 mm.
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Baalzebub antomia sp. nov.
urn:1sid:zoobank.org:act:79F3BC9B-B2DF-4DDE-854E-68F88DDD11EB
Figs 1, 55

Diagnosis

Males of Baalzebub antomia sp. nov. resemble those of Baalzebub jaibana sp. nov. by the overall light
coloration (Figs 53A—C, 54A—C, 55A-C), but B. antomia can be distinguished by the opisthosoma
smooth (i.e., no pattern) (Fig. 55A—B), whereas B. jaibana have one dorsal pair of round guanine silver
patches centrally on it (Fig. 53A—B). Males of B. antomia can be distinguished by the retrolateral massive
tegulum with several rows of spicules (i.e., see arrows in figure) and the base of the posterior serrated
border of the median apophysis wider than long (Fig. 55D-E), whereas B. jaibana have the tegulum
smooth (i.e., no spicules) and a longer than wide posterior border of the median apophysis (Fig. 53D-E).

Etymology

The specific name is a noun in apposition to honor Antomia, a mythological being of the folklore of
the Embera native people of Panama, which lives underwater and is responsible for causing people to
shudder. Antomia is also known as ‘Madre del agua’ (Mother of the water).

Type material

Holotype
PANAMA — Coclé Province * J'; Parque Nacional G.D. Omar Torrijos Herrera, El Cope, Sendero Las
Ranas; 8.668139° N, 80.592667° W; 790 m a.s.l.; 3 Jun. 2008; F. Labarque leg.; non-quantitative sample;
voucher code STNQ38L013; preparation codes FML-00974, FML-00975; MIUP.

Description

Male (holotype MIUP STNQ38L013)

Total length 1.06. Prosoma: length 0.55, width 0.50, height 0.50. Sternum: length 0.27, width 0.30.
Eye diameters and interdistances: AME 0.07, PME 0.06, AME-PME 0.06. Opisthosoma: length 0.79,
width 0.63, height 0.61. Leg formula: 1243. Dorsal shield of prosoma white (Fig. 55A-B). Dorsum of
the ocular area white (Fig. 55A-B). Sternum light olive-green (Fig. 55C). Opisthosoma color overall
light olive-green, smooth (i.e., no pattern) (Fig. 55A—C). Epiandrium, booklung cover, tracheal spiracle,
spinneret field, and behind the anal tubercle light olive-green (Fig. 55C). Femora and patella white, tibiae
greenish-yellow, metatarsi and tarsi brownish-orange; metatarsus I with strong prolateral macrosetae
(Fig. 55A—C). Palp: paracymbium hooked, paracymbial process with setae row, median apophysis with
a deep trough, conductor covering the embolic division, embolus laminated, multiple divided embolic
apophysis (Fig. 55D-F).

Female
Unknown.

Records and biology

Record is limited to collections made at 895 m a.s.l. in the premontane rainforest at Parque Nacional
General de Division Omar Torrijos Herrera (Fig. 1).
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Fig. 55. Baalzebub antomia sp. nov., holotype, & (MIUP STNQ38L013). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view) (note black arrows to the spicules rows). Abbreviations: C=conductor; E=embolus; MA=median

apophysis; PsM=prolateral strong macrosetae; SR =setae row; ST=subtegulum; T=tegulum. Scale bars:
A-B=0.2 mm; C-D=0.1 mm.

120



LABARQUE F.M. et al., Ray spiders (Araneae: Theridisomatidae) in Panamanian cloud forests

Baalzebub absoguedi sp. nov.
urn:lsid:zoobank.org:act:2BESDE98-634F-4869-849B-CA3EC4CE1BAD
Figs 1, 56

Diagnosis

Females of Baalzebub absoguedi sp. nov. resemble those of Baalzebub jaibana sp. nov. by the suboval
spermathecae (i.e., rounded laterally), connated distally, forming a curved line anteriorly, and by the
backward-pointed triangular epigynal plate anteriorly wide (i.e., wider than the sclerotized vulva)
(Figs 54D, 56D). Females of B. absoguedi can be distinguished by the backward-pointed plate projecting
posteriorly (i.e., exceeding the triangular shape) (Fig. 56D) and the overall dark coloration (Fig. 56A—C),
whereas B. jaibana. have the plate not projecting posteriorly (i.e., not exceeding the triangular shape)
(Fig. 54D) and an overall light coloration (Fig. 54A—C).

Etymology

The specific name is derived from ‘absoguedi’ which indicates the person specialized in the chants that
chases away the bad spirits in the Kuna language, currently spoken by the Kuna native people of Panama.

Type material

Holotype
PANAMA — Coclé Province * ¢; Parque Nacional G.D. Omar Torrijos Herrera, El Cope, Sendero Las
Ranas; 8.668139° N, 80.592667° W; 790 m a.s.l.; 3 Jun. 2008; F. Labarque leg.; non-quantitative sample;
voucher code STNQ38L016; preparation codes FML-00972, FML-00973; MIUP.

Description

Female (holotype MIUP STNQ38L016)

Total length 1.40. Prosoma: length 0.70, width 0.60, height 0.56. Sternum: length 0.35, width 0.34. Eye
diameters and interdistances: AME 0.08, PME 0.07, AME-PME 0.07. Opisthosoma: length 1.09, width
0.9, height 0.85. Leg formula: 1243. Dorsal shield of prosoma dark (Fig. 56A). Dorsum of ocular area
dark (Fig. 56A). Sternum yellowish-orange with dark olive-green borders (Fig. 56C). Opisthosoma color
overall dark gray, anteriorly lighter, with three dorsal pairs of round guanine silver patches laterally,
first pair above second pair of opisthosomal apodemes, second pair smaller (Fig. 56A—B). Booklungs
cover white, tracheal spiracle, and behind anal tubercle dark gray, spinneret field orange with one pair
of round guanine silver patches laterally (Fig. 56C). Femora yellowish-white but distally olive-green,
patella olive-green, tibiae, metatarsi and tarsi orange (Fig. 56A—C). Epigynal plate brownish-orange
(Fig. 56C), triangular, wide proximally, backward-pointed, central pit deep (Fig. 56C-D). Vulva:
copulatory ducts irregular and membranous, inserting ventromedially posteriorly into spermathecae,
suboval spermathecae, sclerotized, and connated distally, forming curved line anteriorly, fertilization
ducts sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally anteriorly to meet
uterus externus (Fig. 56D).

Male
Unknown.

Records and biology

The single record is limited to a collection made at 895 m a.s.l. in premontane rainforest from Parque
Nacional General de Division Omar Torrijos Herrera (Fig. 1).

121


https://zoobank.org/urn:lsid:zoobank.org:act:2BE5DE98-634F-4869-849B-CA3EC4CE1BAD

European Journal of Taxonomy 1010: 1-145 (2025)

Fig. 56. Baalzebub absoguedi sp. nov., holotype, @ (MIUP STNQ38L016). A—C. Habitus
(A=dorsal view; B=lateral view; C=ventral view). D. Vulva, dorsal (note the profile of the curved
suboval spermathecae). Abbreviations: CD =copulatory duct; CP=central pit; EP=epigynal plate;
FD=fertilization duct; S=spermatheca. Scale bars: A-C=0.2 mm; D=0.1 mm.

Baalzebub nele sp. nov.
urn:lsid:zoobank.org:act:3C1EO0BD7-8300-4COE-BA78-2B0CC4C40626
Figs 1, 57

Diagnosis

Females of Baalzebub nele sp. nov. resemble those of Baalzebub baubo Coddington, 1986 by the suboval
spermathecae (i.e., rounded laterally), distally connated, forming a curved line anteriorly, and by the
backward-pointed triangular epigynal plate anteriorly narrow (i.e., as wide as the sclerotized vulva)
(Fig. 57D; Coddington 1986: fig. 184). Females of B. nele can be distinguished from those of B. baubo
by the opisthosoma dark laterally and the spinneret field with one pair of round guanine silver patches
laterally (Fig. 57B—C), whereas B. baubo have light patches laterally on the opisthosoma and no silver
patches next to the spinnerets (Coddington 1986: fig. 180).
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Etymology

The specific name is derived from ‘nele’ which indicates the person that has visions, dreams and revelations
to diagnose diseases in the Kuna language, currently spoken by the Kuna native people of Panama.

Type material

Holotype
PANAMA — Chiriqui Province ¢ ©; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFD1D8R013; preparation
codes FML-00735, LNP-00261; DNA code baaba060; GenBank code PX096875; MIUP.

Paratypes
PANAMA — Panama Province * 1 §; Parque Nacional Altos de Campana, one-hectare PANCODING
inventory; 8.683444° N, 79.929833° W; 895 m a.s.l.; 14-19 Jun. 2007; M. Arnedo, D. Dimitrov,
G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SCD1DELO017; DNA code baaba255;
GenBank code PX096877; MACN-Ar 29062 « 1 @; same data as for preceding; voucher code
SCDI1DFRO013; DNA code baaba252; GenBank code PX096876; MACN-Ar 29063.

Fig. 57. Baalzebub nele sp. nov., holotype, ¢ (MIUP SFDID8R013). A—C. Habitus (A=dorsal
view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD=copulatory duct;
EP=epigynal plate; FD=fertilization duct; S=spermatheca. Scale bars: A-C=0.5 mm; D=0.025 mm.
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Description

Female (holotype MIUP SFD1D8R013)

Total length 2.16. Prosoma: length 0.89, width 0.87, height 0.61. Sternum: length 0.47, width 0.50.
Eye diameters and interdistances: AME 0.12, PME 0.09, AME-PME 0.08. Opisthosoma: length 1.32,
width 1.39, height 1.04. Leg formula: 1243. Dorsal shield of prosoma dark (Fig. 57A-B). Dorsum of
ocular area dark (Fig. 57A—B). Sternum dark olive-green with dark borders (Fig. 57C). Opisthosoma
color overall dark gray, with four dorsal pairs of round guanine silver patches laterally, first and
second pairs above first pair of opisthosomal apodemes, fourth pair touching anteriorly (Fig. 57A-B).
Epigynal plate and booklung cover whitish-orange, tracheal spiracle, and behind anal tubercle dark
gray; anterior lateral spinnerets field olive-green, other spinnerets orange (Fig. 57C). Femora and patella
greenish-yellow with olive-green speckles distally, tibiae orange but distally olive-green, metatarsi and
tarsi orange (Fig. 57A—C). Epigynal plate: triangular, narrow proximally, backward-pointed, central
pit deep (Fig. 57C-D). Vulva: copulatory ducts irregular and membranous, inserting ventromedially
posteriorly into spermathecae, suboval spermathecae, sclerotized, and connated distally, forming curved
line anteriorly, fertilization ducts sclerotized, emerging laterally posteriorly from spermathecae, curving
dorsally anteriorly to meet uterus externus (Fig. 57D).

Male
Unknown.

Records and biology

Records are limited to collections made at 760 m a.s.l. and 1135 m a.s.l. in premontane rainforest at
Parque Nacional Altos de Campana and Reserva Forestal Fortuna, respectively (Fig. 1). Males and
females have been collected during the day by looking down and cryptic techniques.

Variation

Some females have darker coloration than the described specimen.

Baalzebub albonotatus (Petrunkevitch, 1930)
Figs 1, 58

Theridiosoma albonotatum Petrunkevitch, 1930: 305, figs 177-179 [?] [holotype © from Puerto Rico,
Rio Grande, El Yunque National Forest (Peabody Museum of Natural History, New Haven), not
examined].

Baalzebub albonotatus — Coddington 1986: 74, figs 163-164, 167 [&, @] [transferred from
Theridiosomal).

Diagnosis

Males and females of B. albonotatus can be distinguished from the other congeneric species by the
longitudinal guanine blotches silver band centrally on the dorsum of the opisthosoma (Fig. 58 A—C;
Petrunkevitch 1930: fig. 178) (absent in other cogeneric species).

Material examined

PANAMA- Chiriqui Province * 1 J; Reserva Forestal Fortuna, Sendero Zamudio; 8.732861° N,
82.284667° W; 1360 m a.s.l.; 20 Jun. 2008; L. Piacentini and F. Labarque leg.; non-quantitative sample;
voucher code SFNQKS8LO001; preparation codes FML-00835, FML-00836; DNA barcode SPIPA232-10;
MACN-Ar.
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Fig. 58. Baalzebub albonotatus (Petrunkevitch, 1930), & (MACN-Ar SFNQKS8LO001). A—C. Habitus
(A=dorsal view; B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral
view; F=prolateral view). Abbreviations: C=conductor; E=embolus; MA=median apophysis;
P=paracymbium; PP=paracymbial process; SR =setae row; ST =subtegulum; T=tegulum. Scale bars:
A—C 0.2 mm; D-F 0.1 mm.
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Description

Male (MACN-Ar SFNQKS8LO001)
Total length 1.11. Prosoma: length 0.51, width 0.45, height 0.48. Sternum: length 0.27, width 0.31.
Eye diameters and interdistances: AME 0.06, PME 0.05, AME-PME 0.05. Opisthosoma: length 0.64,
width 0.69, height 0.77. Leg formula: 1243. Dorsal shield of prosoma yellow, thoracic area olive-green
centrally (Fig. 58A—-B). Dorsum of ocular area dark (Fig. 58A—B). Sternum yellowish-orange (Fig. 58C).
Opisthosoma color overall olive-green, with dorsal longitudinal guanine blotches silver band centrally
(Fig. 58A—C). Epiandrium, tracheal spiracle, and spinneret field dark olive-green, and booklung cover
whitish-gray (Fig. 58C). Femora yellowish-white but distally olive-green, patella olive-green, tibiae and
metatarsi orange, and tarsi brownish-orange (Fig. 58 A—C). Palp: paracymbium hooked, paracymbial
process with setae row, median apophysis with deep trough, conductor covering embolic division,
embolus laminated, multiple divided embolic apophysis (Fig. S8D-F; Coddington 1986: figs 163—164).

Female
For female species description, see Petrunkevitch (1930).

Records and biology

Baalzebub albonotatus has been found in Puerto Rico (World Spider Catalog 2025) and Panama. Records
in this study are limited to collections made at 1135 m a.s.l. in premontane rainforest from Reserva
Forestal Fortuna (Fig. 1).

Remarks

Whereas we have not examined the type of this species, we believe that species attribution is
unproblematic. Coddington (1986: 72—74) examined male and female specimens of Baalzebub
albonotatus from Puerto Rico (misspelled as “B. albinotatus™), provided SEM images of the male palp
of this species (Coddington 1986: figs 163—164), and distinguished it from Baalzebub baubo by “a
median dorsal white stripe on the abdomen” (Coddington 1986: 74). Unfortunately, Coddington (1986)
did not describe the male of B. albonotatus; however, we have done so here (see Description above). Our
diagnosis aligns perfectly with the female description of B. albonotatus by Petrunkevitch (1930: 305)
and the comparative diagnosis with B. baubo by Coddington (1986: 74). Additionally, our description of
the male palp of B. albonotatus agrees in every way with the specimen illustrated by Coddington (1986).

Epilineutes Coddington, 1986

Epilineutes Coddington, 1986: 74. Type species Adrasta globosa O. Pickard-Cambridge, 1896; by
original designation.

Diagnosis

Males of Epilineutes can be distinguished from those of other theridiosomatid genera by the thin,
elongated, distally acute, median apophysis retrolateral projection extending anteriorly (Fig. S9E; see
also Coddington 1986) (absent in other genera). Females of Epilineutes can be distinguished from those
of other genera by the notched epigynal posterior margin (Coddington 1986: fig. 173) (absent in other
genera).

Description

Males of Epilineutes have tripartite embolic apophysis, retrolaterally finger-printed conductor, and sub-
rectangular median apophysis with denticles (Fig. S9D-F; Coddington 1986: figs 189—190). Females
of Epilineutes have a dorsal scape protruding from beneath the notched epigynal plate transverse
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groove (Fig. 60D; Coddington 1986: fig. 173), and irregular membranous copulatory ducts inserting
ventromedially posteriorly into spermathecae (Fig. 60D). For genus description details, see Coddington
(1986) and Labarque & Griswold (2014).

Epilineutes globosus (O. Pickard-Cambridge, 1896)
Figs 1, 6C, F, 59-60

Adrasta globosa O. Pickard-Cambridge, 1896: 192, pl. 24 figs 5, 5a—f [?], figs 6, 6a-b [?] [a series of
343 and 5 99 syntypes from Mexico, Tabasco, Teapa (The Natural History Museum, London),
not examined].

Theridiosoma globosum — F.O. Pickard-Cambridge 1902: 414 [transfer from Adrastal.
Epilineutes globosus — Coddington 1986: 79, figs 169-178, 188-195 [, @] [transferred from
Theridiosomal).

Diagnosis

Males and females of E. globosus can be distinguished from those of other theridiosomatid species
following the genus diagnosis (see above). For species diagnosis details, see Coddington (1986).

Material examined

PANAMA — Chiriqui Province ¢ 1 J; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFUIN8A(034; preparation
codes FML-00689, LNP-00272; DNA code epigl064; GenBank code PX096886; MACN-Ar 29093
1 9; same data as for preceding; voucher code SFD1D8D007; preparation codes FML-00741, FML-
01144, LNP-00278; DNA code epigl055; GenBank code PX096883; MACN-Ar 29090 ¢ 1 J'; same
data as for preceding; voucher code SFUINAHO031; DNA barcode SPIPA379-10; MACN-Ar 29092 »
1 9; same data as for preceding; voucher code SFUINARO037; DNA barcode SPIPA378-10; MACN-Ar
29088 * 1 &'; same data as for preceding; voucher code SFUINBAO005; DNA barcode SPIPA380-10;
MACN-Ar 29094 « 1 J'; same data as for preceding; voucher code SFUINBDO031; DNA barcode
SPIPA382-10; MACN-Ar 29085 « 1 Q; same data as for preceding; voucher code SFDIDALO17; DNA
code epigl165; GenBank code PX096887; MACN-Ar 29087 « 1 @; same data as for preceding; voucher
code SFB1D9H034; DNA code epigl202; GenBank code PX096885; MACN-Ar 29091 « 1 J; same data
as for preceding; voucher code SFBIDAL022; DNA code epigl201; GenBank code PX096884; MCZ
1 9; same data as for preceding; voucher code SFDINBAO13; DNA barcode SPIPA381-10; CRBA
14 33,12 9 Q; same data as for preceding; MCZ « 2 3, 2 @ Q; same data as for preceding; MIUP «
1 4,1 9Q; same data as for preceding; MACN-Ar » 4 33, 1 Q; same data as for preceding; CRBA ¢
2 43,1 Q; same locality as for preceding; 21-24 Jun. 2008; L. Piacentini and F. Labarque leg.; non-
quantitative sample; MACN-Ar.

Redescription

Male (MACN-Ar 29093)
Total length 1.09. Prosoma: length 0.54, width 0.55, height 0.56. Sternum: length 0.31, width 0.34. Eye
diameters and interdistances: AME 0.07, PME 0.08, AME-PME 0.07. Opisthosoma: length 0.68, width
0.72, height 0.80. Leg formula: 1243. Dorsal shield of prosoma dark olive-green laterally, olive-green
centrally (Fig. 59A-B). Dorsum of ocular area dark olive-green (Fig. S9A-B). Sternum dark olive-
green (Fig. 59C). Dorsum of opisthosoma whitish-olive-green (Fig. 59A). Epiandrium, booklung cover,
tracheal spiracle, spinneret field and behind anal tubercle olive-green (Fig. 59C). Legs I-II darker than
II-1V, femora and patella light olive-green, tibiac and metatarsi, tarsi brownish-orange (Fig. 59A—C).
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Fig. 59. Epilineutes globosus (O. Pickard-Cambridge, 1896), & (MACN-Ar 29093). A—C. Habitus
(A=dorsal view; B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral
view; F=prolateral view), asterisk shows the retrolateral projection of the MA extending anteriorly.
Abbreviations: C=conductor; ED=embolic division; MA=median apophysis; P=paracymbium;
PP=paracymbial process; ST=subtegulum; T=tegulum. Scale bars: A—C=0.25 mm; D-F=0.1 mm.
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Palp: paracymbium hooked, paracymbial process with setae row, median apophysis sub-rectangular with
median groove and retrolateral projection extending anteriorly, conductor retrolateral surface finger-
printed covering embolic apophysis, embolus as thin lamina, tripartite embolic apophysis (Fig. S9D—F;
Coddington 1986: figs 176—178, 188—191).

Female (MACN-Ar 29090)

Total length 1.65. Prosoma: length 0.64, width 0.63, height 0.61. Sternum: length 0.36, width 0.38. Eye
diameters and interdistances: AME 0.08, PME 0.08, AME-PME 0.07. Opisthosoma: length 1.24, width
1.18, height 1.26. Leg formula: 1243. Coloration as in male but dorsum of opisthosoma covered sparsely
by guanine silver patches (Fig. 60A—C). Epigynal plate olive-green (Fig. 60C), flat, with transverse
groove notched, dorsal scape present (Fig. 60C—D; Coddington 1986: fig. 173). Vulva: copulatory
ducts irregular and membranous, inserting ventromedially posteriorly into spermathecae, spermathecae
anteriorly sharp (i.e., angular), sclerotized, and connated distally, forming triangle, fertilization ducts
sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally anteriorly to meet uterus
externus (Fig. 60D; Coddington 1986: fig. 174). For further species description details, see Coddington
(1986).

Fig. 60. Epilineutes globosus (O. Pickard-Cambridge, 1896), ¥ (MACN-Ar 29090). A—C. Habitus
(A=dorsal view; B=lateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations:
CD=copulatory duct; EP=epigynal plate; FD =fertilization duct; S=spermatheca; SC=dorsal scape;
TG=transverse groove). Scale bars: A-C=0.5 mm; D=0.1 mm.
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Records and biology

Epilineutes globosus is distributed from Mexico to Brazil (World Spider Catalog 2025). Records in this
study are limited to collections made at 1135 m a.s.l. in premontane rainforest from Reserva Forestal
Fortuna (Fig. 1). Males and females have been collected mostly at night by looking up, although some
specimens were also collected at night by looking down and others during the day by looking down and
cryptic techniques.

Wendilgarda Keyserling, 1886
Wendilgarda Keyserling, 1886: 129. Type species Wendilgarda mexicana Keyserling, 1886.

Diagnosis

Males and females of Wendilgarda can be distinguished from those of other genera by the uniform
orangish-yellow coloration on the prosoma and opisthosoma (Figs 61 A—C, 62A—C; see also Coddington
1986) (absent in most genera, except in some species of Ogulnius) and by their unique web architecture
with a dendritic pattern of not-sticky horizontal lines, which hold sticky vertical lines that attach to
the water surface of a moving stream (Coddington & Valerio 1980; Coddington 1986; Cotoras ef al.
2021). Males of Wendilgarda can also be distinguished from those of other genera by the mesal embolic
apophysis branch elongated, protruding from beneath the conductor and lying along the prolateral side of
the conductor itself (Fig. 61E, see also Coddington 1986) (in contrast with embolic apophysis branches
not lying on the conductor in other genera). Females of Wendilgarda can also be distinguished from those
of other genera by the fluted (i.e., crumpled in cross-section), double-pointed eggsacs (Coddington 1986:
figs 200-201) (in contrast with squared or rounded eggsacs in other genera).

Description

Males of Wendilgarda have tripartite embolic apophysis, retrolaterally finger-printed conductor, and
sub-rectangular median apophysis with denticles (Fig. 61D—F; Coddington 1986: figs 196—197).
Females of Wendilgarda have dorsal scape protruding from beneath epigynal plate posterior margin
(Fig. 62C-D; Coddington 1986: figs 206, 213, 219), irregular membranous proximal copulatory ducts,
convoluted and heavily sclerotized distal copulatory ducts, inserting ventromedially posteriorly into
spermathecae (Fig. 62D). For genus description details, see Coddington (1986) and Labarque &
Griswold (2014).

Remarks

Females of the type species Wendilgarda mexicana Keyserling, 1886 present separated spermathecae
(Coddington 1986: fig. 207).

Wendilgarda clara Keyserling, 1886
Figs 1,7, 61-62

Wendilgarda clara Keyserling, 1886: 132, pl. 15 figs 210, 210a—d [¥] [holotype ¢ from Brazil,
Amazonas Prov. (Department of Entomology, Oxford University Museum of Natural History,
Oxford), not examined].

Wendilgarda theridionina Simon, 1895: 919, fig. 986 [J] [a series of 21 syntype 3& and 18 9
from Venezuela, Carabobo Prov., San Esteban (Muséum National d’Histoire Naturelle, Paris), not
examined] [synonymized by Coddington 1986].
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Wendilgarda panamica Archer, 1953: 15, fig. 23 [holotype @ from Panama, Panama, Barro Colorado
Island, Lake Gatun (American Museum of Natural History, New York), not examined] [synonymized
by Coddington 1986].

Wendilgarda hassleri Archer, 1953: 16, figs 24, 28 [holotype & from Guyana, upper Shudikar River
(American Museum of Natural History, New York), not examined] [synonymized by Coddington
1986].

Diagnosis

Males of Wendilgarda clara can be distinguished from those of Wendilgarda galapagensis Archer, 1953,
Wendilgarda mexicana Keyserling, 1886, and Wendilgarda mustelina Simon, 1898 by the mesal branch
elongated lying along the prolateral side of the conductor (Fig. 61D—F; Coddington 1986: figs 196—
198, 217), whereas W. galapagensis, W. mexicana, and W. mustelina lack such branches (Coddington
1986: figs 199, 210; Lopez & Emerit 1986: fig. 13; Viquez 2020: fig. 7a). Females of W. clara can be
distinguished from those of W. galapagensis, W. mexicana, and W. mustelina by the thin epigynal dorsal
scape (Figs 7A—C, 62C-D; Coddington 1986: figs 206-207), whereas W. galapagensis, W. mexicana,
and W. mustelina have the dorsal scape wider (Coddington 1986: figs 213-215; Lopez & Emerit 1986:
fig. 12; Viquez 2020: fig. 7b).

Material examined

PANAMA — Chiriqui Province ¢ 1 J; Reserva Forestal Fortuna, Quebrada Honda, one-hectare
PANCODING inventory; 8.750083° N, 82.239083° W; 1135 m a.s.l.; 7-12 Jun. 2007; M. Arnedo,
D. Dimitrov, G. Hormiga, F. Labarque and M. Ramirez leg.; voucher code SFD2NBL020; preparation
codes FML-00717, LNP-00274; DNA code wens1057; GenBank code PX0970; MACN-Ar 29222« 1 Q;
same data as for preceding; voucher code SFD1INBLO018; preparation codes FML-00734, FML-01145,
LNP-00264; DNA code wens1068; GenBank code PX097005; MACN-Ar 29223 « 1 J&; same data as
for preceding; voucher code SFDINBLO030; DNA code wenclfl1; GenBank code PX097007; MCZ
1 &; same data as for preceding; voucher code SFUIN7H040; DNA code wenclell; GenBank code
PX097006; MIUP ¢ 1 &'; same data as for preceding; voucher code SFDINBL036; DNA code wenclgl1;
GenBank code PX097008; CRBA « 1 &; same locality as for preceding; 1135 m a.s.l.; 21-24 Jun. 2008;
L. Piacentini and F. Labarque leg.; non-quantitative sample; MACN-AT.

Redescription

Male (MACN-Ar 29222)

Total length 1.61. Prosoma: length 0.80, width 0.82, height 0.73. Sternum: length 0.43, width 0.45. Eye
diameters and interdistances: AME 0.09, PME 0.07, AME-PME 0.09. Opisthosoma: length 1.01, width
0.97, height 1.04. Leg formula: 1243. Dorsal shield of prosoma orangish-yellow (Fig. 61A—B). Dorsum
of ocular area orangish-yellow (Fig. 61A—B). Sternum orangish-yellow (Fig. 61C). Opisthosoma color
overall orangish-yellow (Fig. 61A). Epiandrium, booklung cover, tracheal spiracle, spinneret field and
behind anal tubercle orangish-yellow (Fig. 61C). Femora and patella orangish-yellow, tibiae, metatarsi,
and tarsi orange (Fig. 61 A—C). Palp: paracymbium hooked, paracymbial process with setae row, median
apophysis sub-rectangular with median groove, conductor retrolateral surface finger-printed covering
embolic apophysis, embolus as thin lamina, tripartite embolic apophysis, mesal branch elongated lying
along prolateral side of conductor (Fig. 61D—F; Coddington 1986: figs 196198, 217).

Female (MACN-Ar 29223)
Total length 1.60. Prosoma: length 0.78, width 0.82, height 0.78. Sternum: length 0.41, width 0.47. Eye
diameters and interdistances: AME 0.09, PME 0.07, AME-PME 0.09. Opisthosoma: length 1.11, width
1.09, height 1.11. Leg formula: 1243. Coloration as in male (Fig. 62A—C). Epigynal plate orangish-
yellow (Fig. 62C), flat, with dorsal scape (Fig. 62C-D; Coddington 1986: figs 213-215). Vulva: proximal
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Fig. 61. Wendilgarda clara Keyserling, 1886, & (MACN-Ar 29222). A—C. Habitus (A=dorsal view;
B=lateral view; C=ventral view). D-F. Left palp (D=retrolateral view; E=ventral view; F=prolateral
view). Abbreviations: C=conductor; ED=embolic division, MA=median apophysis; mEA=embolic
apophysis mesal branch; P=paracymbium; SR =setae row; ST=subtegulum; T=tegulum; TS =tegular
striae. Scale bars: A—-C=0.5 mm; D-F=0.2 mm.
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copulatory ducts irregular and membranous, distal copulatory ducts convoluted, inserting ventromedially
posteriorly into spermathecae, spermathecae oval, sclerotized, and connated (i.e., fused along midline),
fertilization ducts sclerotized, emerging laterally posteriorly from spermathecae, curving dorsally
anteriorly to meet uterus externus (Fig. 62D; Coddington 1986: fig. 215). For further species description
details, see Coddington (1986).

Records and biology

Wendilgarda clara is distributed from Guatemala to Brazil, including the West Indies (World Spider
Catalog 2025). Records in this study are limited to collections made at 1135 m a.s.l. in premontane
rainforest from Reserva Forestal Fortuna (Fig. 1). Males and females have been collected mostly at night
by looking down.

Fig. 62. Wendilgarda clara Keyserling, 1886, © (MACN-Ar 29223). A—C. Habitus (A=dorsal view;
B=Ilateral view; C=ventral view). D. Vulva, dorsal view. Abbreviations: CD =copulatory duct;
EP=epigynal plate; FD=fertilization duct; S=spermatheca; SC=dorsal scape. Scale bars: A-C=0.5 mm;
D=0.1 mm.
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Discussion

Taxonomy and species diversity

Species delimitation in Theridiosomatidae is challenging due to the morphological uniformity of the
genital structures, a primary diagnostic character in spider taxonomy (Coddington 1986; Labarque &
Griswold 2014; Bond et al. 2022). Our results indicate that fast morphospecies identification aligned with
integrative species recognition in 63% of the cases, while GMYC analysis produced a higher number
of putative species (43 clusters). However, upon detailed morphological examination, only 24 of these
40 Panamanian GMYC clusters (60%) could be morphologically diagnosed and formally recognized
as species. The remaining 16 groups (40%) lacked diagnostic morphological characters, leading to the
decision to merge them into five nominal species based on genital morphology, coloration, and body
shape.

This result highlights a central issue in species delimitation using DNA barcoding — single-marker
molecular analyses often overestimate species richness due to population-level genetic structuring (Cao
et al. 2016; Rivera-Quiroz & Alvarez-Padilla 2023). Although DNA barcoding has been successfully
applied in spiders (e.g., Castalanelli et al. 2014; Oh et al. 2022), its use as a standalone species
identification tool is controversial (Sharkey et al. 2021; Bond ef al. 2022). Our findings align with studies
showing that COI-based species delimitation methods, such as GMYC, tend to fragment populations
into multiple genetic clusters that do not always correspond to biologically meaningful species (Pons
et al. 2006; Wang et al. 2008; Cao et al. 2016). For this reason, we followed a conservative approach,
recognizing only those GMYC clusters that were morphologically diagnosable.

This decision aligns with broader debates in taxonomy about the trade-offs between speed and taxonomic
rigor (Godfray 2002, 2007; Godfray et al. 2008). The need for faster species documentation has led to
proposals for minimalistic, barcode-only taxonomic approaches (Sharkey ef al. 2021), which prioritize
speed at the expense of morphological diagnoses, taxonomic usability, and long-term scientific reliability
(Rivera-Quiroz & Alvarez-Padilla 2023). However, integrative approaches — which combine morphology
and molecular data — provide greater taxonomic stability and usability (Cao et al. 2016; Bond et al. 2022).
Our study demonstrates that barcoding can aid species discovery but should not replace morphological
examination, as morphology remains the most accessible and universally applicable tool for species
identification (Rivera-Quiroz & Alvarez-Padilla 2023).

Despite the challenges of morphological identification, our findings support the efficacy of gross
morphology as a first-pass sorting tool in Theridiosomatidae. The low degree of morphological
misidentification (37%) suggests that morphology-based sorting is efficient for rapid biodiversity
assessments, even in challenging taxa (Miller et al. 2014; Alvarez-Padilla et al. 2020). Additionally,
most molecular clusters were geographically restricted, indicating a strong correlation between species
distribution and genetic differentiation. Future research integrating broader geographic sampling, nuclear
markers, and ecological data will further clarify species boundaries in this group.

Biodiversity assessment

Biodiversity assessments in hyperdiverse tropical ecosystems face significant challenges, particularly
in specimen identification and species delimitation (Taylor 1983; de Carvalho et al. 2005, 2007).
The taxonomic impediment slows the process of species discovery, making it difficult to document
biodiversity efficiently (Fontaine et a/. 2012). Our study compared different species identification
methods — morphospecies sorting, GMYC clusters, and integrative species delimitation — to evaluate
how different approaches impact biodiversity estimates.

134



LABARQUE F.M. et al., Ray spiders (Araneae: Theridisomatidae) in Panamanian cloud forests

Our results show that alpha diversity estimates were generally consistent across identification methods,
with RFF being the richest locality, followed by PILA, COPE, and PNAC. However, beta diversity
estimates varied considerably depending on the approach used. While fast morphospecies and integrative
methods indicated species sharing across localities, the GMYC approach identified only two shared
species between COPE and PNAC, suggesting a much higher species turnover. This discrepancy likely
results from the tendency of molecular methods to detect fine-scale population structure rather than
species-level differences, potentially inflating species turnover estimates (Cao et al. 2016; Rivera-
Quiroz & Alvarez-Padilla 2023). Our findings also provide insights into elevational species richness
patterns, particularly in relation to Rapoport’s rule (Stevens 1989). This rule predicts a decline in
species richness with increasing altitude, as species at higher elevations tend to have broader ecological
tolerances and larger geographic ranges. However, our results, like those of many previous arthropod
studies (Balslev 1988; Olson 1994; Van der Werff & Consiglio 2004), contradict this notion. We
found that species richness peaked at the mid-elevations (RFF, 1135 m a.s.l.), rather than decreasing
continuously with altitude. This is consistent with previous research indicating that endemism and
species richness in tropical arthropods frequently peak at mid- to high elevations, rather than showing
the latitudinal or altitudinal decline predicted by Rapoport’s rule (Olson 1994; Deltshev 2000). The high
proportion of single-locality endemic species at mid- and high elevations sites (PILA and RFF, 72.7%
and 64.7% endemism, respectively), further supports the idea that restricted dispersal and specialized
ecological requirements may be more influential than broad-scale climatic gradients in structuring spider
diversity.

Additionally, unexpected species turnover patterns were detected. RFF shares more species with COPE
and PNAC (180-253 km away) than with PILA (only 45 km away). This suggests that geographic
proximity alone does not predict species similarity, and that historical biogeographic events, habitat
discontinuities, and dispersal barriers may play a significant role in shaping species distributions
(Colwell & Coddington 1994; Coddington ef al. 2009).

Despite these complexities, our sampling completeness analysis suggests that our inventory is nearly
complete, with species accumulation curves reaching an asymptote and abundance/incidence-based
estimators predicting that only 1-2 species were missed. The low percentage of rare species (4%
singletons, 7% doubletons) further supports this conclusion. While additional sampling may still reveal
cryptic diversity, these results confirm that the integrative taxonomic framework used here is effective
in capturing Theridiosomatidae diversity across Panamanian cloud forests.

Ecological patterns

Environmental factors play a crucial role in shaping the diversity of Theridiosomatidae, particularly
through prey availability and web architecture. Theridiosomatids typically construct orb-webs
in low vegetation or near the forest floor, primarily preying on nematocerans and other dipterans
(Coddington 1986). Previous studies have found a higher dipteran species richness at mid-to-higher
elevations (~2000 m a.s.l.) compared to lower elevations (~300 m a.s.l.) in tropical regions (Whittaker
1952; Guevara & Aviles 2009). This pattern is consistent with our findings, as species richness of
Theridiosomatidae peaked at mid- to higher elevations, coinciding with a high dipteran diversity. Such
a relationship suggests that prey availability may be a key factor driving diversity of Theridiosomatidae
across different elevations.

In addition to species richness patterns, Theridiosomatidae exhibit diverse web architectures that reflect
adaptations to different ecological niches. The dominant species in our surveyed localities belong to the
genera Naatlo, Epilineutes, and Tantra gen. nov., all of which construct complete or anastomosed orb
webs with a tension line that distorts the web into a conical shape (Coddington 1986). This structure
allows spiders to catapult their prey into the web upon release of tension, an effective strategy for
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capturing flying insects (Coddington 1986). Other genera display distinct web modifications and
behavioral adaptations. For example, species of Ogulnius construct irregular webs near the leaf litter,
species of Wendilgarda spin highly modified webs with vertical sticky lines in contact with water
surfaces, and species of Chthonos likely do not spin webs at all (Coddington 1989; Cotoras et al. 2021).
The presence of these specialized web types suggests that Theridiosomatidae have diversified their
foraging strategies in response to different environmental conditions and prey availability.

While our standardized sampling methods were effective in capturing species-rich genera with
conspicuous web structures, we recognize that certain genera may be underrepresented due to a
collection bias. Species with cryptic behaviors (e.g., web-less Chthonos) or microhabitat specialization
(e.g., Wendilgarda near water) may require targeted sampling efforts to fully assess their diversity. Future
research incorporating behavioral observations and habitat-specific sampling will provide further insights
into the ecological roles and web diversity of Theridiosomatidae.

Concluding remarks

The urgency of biodiversity documentation has never been greater, given the ongoing global biodiversity
crisis (Myers et al. 2000; Godfray 2002, 2007; Rivera-Quiroz & Alvarez-Padilla 2023). Our study
demonstrates how integrative taxonomic approaches can accelerate species discovery while maintaining
scientific rigor and taxonomic usability. By combining standardized sampling methods, morphological
assessments, and DNA barcoding, we unveiled 29 species of ray spiders, including 27 novel to science.
These findings contribute not only to taxonomy but also to a wider ecological and biogeographic
research, reinforcing the importance of detailed species documentation for conservation and biodiversity
assessments (Coddington et al. 2009; Bond et al. 2022).

As highlighted in recent discussions on taxonomic workflows, the minimization of morphological data
in favor of barcode-based species recognition speeds up descriptions but risks reducing the usability
and robustness of taxonomic literature (Sharkey ef al. 2021; Rivera-Quiroz & Alvarez-Padilla 2023).
While metabarcoding and metagenomic approaches provide powerful tools for large-scale biodiversity
monitoring (Janzen et al. 2009; Meier et al. 2021), our results show that morphology remains essential
for making accurate taxonomic decisions and formally describing species. This study reinforces that
integrative approaches, which incorporate multiple lines of evidence, remain the most effective strategy
for robust species delimitation (Cao ef al. 2016; Bond et al. 2022).

Beyond taxonomic methodology, our results also highlight critical biodiversity patterns in Neotropical
cloud forests. The high levels of species endemism observed at mid- to high elevations emphasize the
importance of these habitats for conservation efforts (Olson 1994; Deltshev 2000; Van der Werff &
Consiglio 2004). Moreover, our findings regarding species turnover and unexpected geographic
patterns suggest that future biogeographic research should consider historical dispersal limitations and
microhabitat specialization as key drivers of spider diversity.

Moving forward, we advocate collaborative, open-access taxonomic efforts that integrate morphological,
molecular, and ecological data (Miller et al. 2014; Alvarez-Padilla et al. 2020). The taxonomic
impediment will not be solved solely by accelerating descriptions, but by making taxonomic data
more accessible, reproducible, and useful for scientific and conservation applications (Bond et al.
2022; Rivera-Quiroz & Alvarez-Padilla 2023). By combining traditional taxonomic expertise with
modern molecular tools, we can ensure that species descriptions are not only rapid but also robust and
scientifically valuable.
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