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Abstract
A new cave-dwelling huntsman spider species from Palawan,
Philippines is described: Heteropoda simoneallmannae sp. nov.
(female) from the Puerto Princesa Underground River Cave
system. It represents, besides H. steineri Bayer & Jäger, 2009
from Laos, the second species within the genus with true cave
adaptations like reduction of eye size and pigments.
Keywords: cave adaptations • copulatory organs • huntsman spiders •
systematics • taxonomy

Introduction
The genus Heteropoda Latreille, 1804 consists currently
of almost 200 species distributed mainly in Asia and
Australia (World Spider Catalog 2018). Heteropoda
species have been described from caves in different parts
in South and Southeast Asia: Afghanistan, India, Myanmar,
Thailand, Laos, Vietnam, Malaysia (Sarawak), Indonesia
(Kalimantan, Sulawesi), and Australia by Simon (1906),
Fage (1924), Roewer (1962), Davies (1994), Jäger (2001b,
2005, 2008, 2012, 2014), Eusemann & Jäger (2006), Bayer
& Jäger (2009), and Dierkens (2011). All in all, 17 species
were recorded from caves, not counted are species that
are common outside and hide sometimes in caves or cave
entrances like, for instance, H. tetrica Thorell, 1897.
So far, only H. steineri Bayer & Jäger 2009 from the Xe
Bang Fai Cave system in Eastern Khammouan Province in
Laos is considered a true troglobiont (Bayer & Jäger 2009).
Scientists from the university in Florence, Italy, conducted
two expeditions to a cave system on Palawan, Philippines.
Among the material they provided is the second Heteropoda species with true cave adaptations like reduction of
pigments (body and legs) as well as eye size. It is described
in the present paper as new species.
Material and methods
Spiders were collected in three caves of the same karst
system of the Puerto Princesa Underground River National
Park (= St Paul Subterranean River National Park): Puerto
Princesa Underground River Cave (= PPUR), Tara Cave,
Tagusan Cave (geographic coordinates are listed only in
the first appearance of a locality), and were kindly provided
by Paolo Agnelli and Stefano Vanni (Firenze). Material is
preserved in 70% denatured ethanol. Examination and drawings were carried out with a Leica MZ16 stereomicroscope

with camera lucida attachment. Female copulatory organs
were dissected and cleared in 96% DL-lactic acid (C3H6O3).
All measurements are in mm. Leg formula and leg spination pattern follow Jäger (2001a). Palp and leg lengths are
listed as: total (femur, patella, tibia, metatarsus, tarsus).
Terminology of structures belonging to the copulatory organ
according to Bayer & Jäger (2009). The part of the internal
duct system with glandular pores is called the “turning point”
because, at this point, the duct system changes its direction.
In schematic courses it is marked with a “T”, copulatory
opening with a circle, and the end of the fertilization duct
in the direction of the uterus externus with an arrow. As in
Jäger (2005: 88), slit sense organs close to the epigynum are
illustrated as descriptive characters.
Abbreviations used in the text: ALE = anterior lateral
eye(s), AME = anterior median eye(s), PJ = serial (individual) numbers of Sparassidae examined by the author,
PLE = posterior lateral eye(s), PME = posterior median
eye(s), PPUR = Puerto Princesa Underground River Cave,
I–IV = leg numbers. Museum collections (with curators):
MZUF = Natural History Museum of Florence University,
Florence, Italy (L. Bartolozzi), PNM = Philippine National
Museum, Manila, Luzon, Philippines (N.N.), SMF = Senckenberg Museum, Frankfurt am Main, Germany (P. Jäger)
Sparassidae Bertkau, 1872
Heteropodinae Thorell, 1873
Heteropoda Latreille, 1804
Heteropoda simoneallmannae spec. nov. (Figs. 1–7, 9–12)
Type material: Holotype ♀ (PJ 3633), PHILIPPINES:
Palawan: PPUR, Navigators’ chamber, entrance (outflow)
at 10°11′55.77″N 118°55′33.41″E, 1 m a.s.l., P. Agnelli &
S. Vanni leg., 27 November 2016 (SMF). Paratypes (3♀♀):
1♀ (PJ 3634), Tara Cave, 10°9′20.74″N 118°53′29.30″E,
105 m a.s.l., P. Agnelli & M. Ciaramella leg. 8 May 2017,
#13 (PNM); 2♀♀ (PJ 3635–3636), PPUR, “mud galleries”,
P. Agnelli, M. Ciaramella & S. Vanni leg. 26 April 2017,
#24 (MZUF).
Additional material examined: (3 subadult ♀♀, 6 juveniles): 1 subadult ♀, PPUR, “Gaia branch”, P. Agnelli &
M. Ciaramella leg. 6 May 2017, #6. 2 subadult ♀♀, 3 juveniles, Tagusan cave, 10°9′43.93″N 118°53′30.05″E 305 m
a.s.l., S. Vanni, P. Agnelli & M. Ciaramella leg. 2−3 May
2017, #14+16; 1 juvenile, PPUR, “Crocodile chamber”, J.
de Waele leg., 27 April 2017, #5. 1 juvenile, PPUR, “Gaia
branch”, J. de Waele leg., 28 April 2017, #20; 1 juvenile,
PPUR, “gypsum and mud galleries”, S. Vanni, P. Agnelli &
M. Ciaramella leg. 26 April 2017, #18 (all in PNM).
Etymology: The species is named for Mrs Simone
Allmann (Bad Neustadt, Germany) for supporting the scientific description of the world’s biological diversity; name in
genitive case.
Diagnosis: Medium-sized to large Heteropodinae (body
length of females: 18.7–23.9) with similar female copulatory organ (Figs 1–4, 6–7) as in H. steineri Bayer & Jäger
2009, but distinguished by inner margins of lateral lobes
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Figs. 1–8: Heteropoda species from Palawan, Philippines. 1–7 H. simoneallmannae spec. nov. (1–5 holotype female from PPUR, 6–7 female paratype from
Tara Cave). 8 Heteropoda sp., subadult female from Tagusan Cave. 1, 6 epigyne, ventral; 2 epigyne, posterior ; 3, 7 Vulva, dorsal; 4 schematic
course of internal duct system, dorsal; 5, 8 Eye arrangement, dorsal. AB = anterior bands, Bu = bulge of posterior part of internal duct system,
FD = fertilization duct, FW = first winding of internal duct system, GP = glandular pores, LL = lateral lobes, MS = median septum, SP = septal
pocket, SS = slit sensillum.

anteriorly diverging (converging in H. steineri), median
septum stouter, i.e. roughly as long as wide (distinctly
longer than wide in H. steineri), turning point of internal
duct system with glandular pores medio-anteriad (posteriad
to dorsad in H. steineri), and posterior part of internal duct
system not or just slightly covered by first winding and with
bulges (distinctly covered by first winding in anterior half
and with smooth surface in H. steineri). A similar position
of the glandular pores is exhibited in H. maukin Jäger 2014
from Kalimantan (latero-anteriad), but this species can be

distinguished from the present new species by the fully
pigmented body and legs, the median septum distinctly
covered by lateral lobes, the epigynal field square and the
anterior ends of the first winding of the internal duct system
longer (Jäger 2014: figs 106–112, 115–117).
Description: Male unkown. Female holotype: carapace length 8.3, width 7.6, anterior width of carapace 4.2,
opisthosoma length 10.4, opisthosoma width 5.4. Eyes:
AME 0.15, ALE 0.40, PME 0.29, PLE 0.37, AME–AME
0.29, AME–ALE 0.10, PME–PME 0.27, PME–PLE 0.56,

P. Jäger
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Figs. 9–13: Heteropoda species from Palawan, Philippines, habitus. 9–12 H. simoneallmannae spec. nov. 9–11 holotype female from PPUR; 12 female
paratype, alive; photo by G. Boldrini; 13 Heteropoda sp., subadult female from Tagusan Cave; 9, 12, 13 dorsal; 10 ventral; 11 frontal.

AME–PME 0.29, ALE–PLE 0.41, clypeus height at AME
0.82, clypeus height at ALE 0.63.
Cheliceral furrow with 3 promarginal, 4 retromarginal
teeth and ~65 denticles in small patch close to anterior teeth.
Retromargin of chelicerae close to fang base with 1 bristle.
Palpal claw with 13 teeth.
Spination: Palp: 131, 101, 2121, 1014; legs: femur I–III
323, IV 322(1); patella I–II 000, II 001, IV 000(1); tibia
I 2026, II 2026(5), III–IV 2126; metatarsus I–II 1014, III
2014, IV 3036. Leg formula: 2143. Measurements of palp
and legs: Palp 15.2 (4.6, 2.0, 3.9, -, 4.7), I 48.1 (13.0, 4.7,
14.7, 12.7, 3.0), II 51.8 (14.1, 5.1, 16.2, 13.3, 12.7, 3.1), III
42.8 (12.3, 4.2, 13.0, 10.7, 2.6), IV 47.5 (13.4, 4.1, 14.0,
13.0, 3.0). Metatarsus IV with ventro-distal field of bristles.
Copulatory organ as in diagnosis (Figs. 1–4, 6–7).
Epigynal field roughly triangular with long anterior bands
connected to field, with two pairs of slit sense organs, the
anterior pair in a typical position, the posterior pair close
to epigynal field and unusually close to posterior margin
of epigyne. Median septum roughly hexagonal. Anterior,

narrow part of septum between copulatory openings less
than half as broad as widest part. Septal pocket triangular,
rounded anteriorly, as long as ⅓ to ½ of septum length.
Posterior parts of lateral lobes slightly extending beyond
epigastric furrow. Anterior part of internal duct system
narrower than posterior part; first winding more or less
transversely oriented, with ~1 winding until turning point;
fertilization ducts broad, as widely separated as glandular
pores.
Colouration: yellowish-brown with reddish-brown eye
region. Chelicerae dark reddish-brown. Sternum, legs
yellowish-brown, without pattern, gnathocoxae and labium
reddish-brown with distal part light. Opisthosoma greyish-brown without pattern.
Variation: female paratypes (n = 3) with PL 8.9–10.2, OL
10.6–13.7. Anterior bands of epigynal field may be separated and second pair of slit sense organs missing; triangular shape of epigynal field might be somewhat blurred by
lateral bulges (Fig. 6). Bulges of posterior part of internal
duct system might be less conspicuous (Fig. 7).
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Ecology: All specimens have been recorded from dark
parts of the caves. Along with adult and subadult females, as
well as juveniles, the following organisms have been found:
Heteropoda sp. (Figs. 8, 13), Systaria sp. (Eutichuridae),
Pholcidae (2 sp. div.), Pisauridae, Psechridae, Salticidae,
Theraphosidae, Uloboridae, Opiliones (Laniatores), Acari
(Trombidiformes), and Isopoda.
Discussion
Specimens of Heteropoda simoneallmannae spec. nov.
were found together with individuals of another Heteropoda
species (Tagusan cave; Figs. 8, 13). Although the spiders are
not mature, it is clear that they belong to a different species:
strong pigmentation with colour pattern on body and legs as
well as larger eyes indicate that there is almost no apparent
cave adaptation. With roughly 26 mm body length in the
subadult female depicted, this species is also larger than H.
simoneallmannae spec. nov. Similar situations were found
in Laos and Thailand, with two Sparassidae species as large
predators both in one cave. One was more adapted and lived
deeper in the cave, the other one, less adapted, inhabited the
entrance area (less adapted listed first): Heteropoda maxima
Jäger 2001 with H. steineri Bayer & Jäger 2009 (Tham Xe
Bang Fai, Khammouan, Laos), Sinopoda soong Jäger 2012
(Tham Payot, Khammouan Laos), S. scurion Jäger 2012
(Scurion cave, Khammouan, Laos), Sinopoda sp. (Tham
Khamouk, Khammouan, Laos) respectively; Heteropoda
aemulans Bayer & Jäger 2009 with Sinopoda sp. (Tham
Xiang, Vang Vieng, Laos); Heteropoda sp. with Sinopoda
sp. (Tham Chiang Dao & Tham Pha Daeng, Chiang Mai,
Thailand) (Jäger 2001b, 2012, unpubl. data). In rare cases,
both species shared their habitat in a short overlapping zone
within the cave (Tagusan Cave, Tham Chiang Dao, Tham
Payot).
Heteropoda simoneallmannae spec. nov. is only the
second known species of this genus with true cave adaptations (troglomorphisms sensu Christiansen 2012). Besides
reduction or lack of eyes considered by Christiansen
(2012) as troglomorphism, he mentioned, among others,
dark pigmentation as another form of troglomorphism. In
contrast, within the genus Heteropoda the lack of a colour
pattern resulting in uniformly coloured spiders and the
usually somewhat paler specimens are considered troglomorphic. All epigean congeners have a more or less strong
colour pattern especially with banded legs, most likely
good for camouflage in the leaf litter, at tree trunks or other
structured environment. In caves, this pattern is considered useless and therefore reduced. In Heteropoda steineri
from the Xe Bang Fai cave system in eastern Khammouan
Province in Laos, so far the only true troglobiont species
within the genus Heteropoda, eyes were reduced in size and
pigments are reduced resulting in the absence of a colouration pattern as described above. Spiders of the two species in
question were found only in aphotic zones within the caves.
Considering the fact that only two out of almost 200 species
exhibit this kind of troglomorphism in combination with a
distinct reduction of eyes, this kind of modification can be
considered autapomorphic within the genus. According to
the case of H. steineri, and the fact that H. simoneallmannae
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spec. nov. was also found only in aphotic places in the cave
system, I consider both species troglobionts, following
the definitions of Trajano & de Carvalho (2017). Similar
troglomorphisms are known from the genus Sinopoda, for
instance in the following species: S. scurion (no eyes), S.
soong (2 eyes), S. guap (6 eyes, all strongly reduced in size),
S. microphthalma (Fage, 1929) (8 eyes, all reduced in size).
In contrast to smaller spiders exhibiting troglomorphisms
and occurring probably in leaf litter or in deep holes outside
of caves, these latter microhabitats are apparently not sufficient for Sparassidae as large predators to develop this kind
of morphological modifications, i.e. size matters when it
comes to a definition of what a cave is!
The systematic placement of H. simoneallmannae spec.
nov. is not clear. According to the female copulatory organs
it shows significant similarities to H. steineri from Laos.
In contrast, Jäger (2005) proposed on the basis of morphological similarities of copulatory organs that cave-dwelling
Heteropoda species are more closely related to regional
species group. Since the Heteropoda spp. from the Philippines as well as from nearby Borneo are largely unrevised,
no statements about the systematic relationships can be
drawn.
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