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This paper studies the phylogeny of the spider families Liocranidae and Corinnidae as they
have been delimited to date, using an exemplar approach. In the analysis, 40 species belonging
to 24 liocranid and 14 corinnid genera are scored for 157 morphological characters. The genera
Clubiona (Clubionidae) and Gnaphosa (Gnaphosidae) are used as outgroups. Under implied
weighting, a single fittest tree is found. This hypothesis seriously challenges the presently
prevailing classification of the former Clubionidae sensu lato. The subfamily Phrurolithinae
(Liocranidae) turns out to be the sister group of Trachelinae and is transferred to Corinnidae.
In the interest of taxonomic stability, no radical rearrangement of the families constituting
Clubionidae sensu lato is proposed, as it is felt that the present results should first be further
corroborated by additional, more elaborate analyses on an even larger data set.
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Introduction
Although the elucidation of spider phylogeny and the ela-
boration of higher level spider taxonomy have made consider-
able progress in recent years, the subdivision of Dionycha is
still unclear (Coddington & Levi 1991; Griswold et al. 1999).
In addition, the assignment of genera to families within this
group of two-clawed spiders remains open to debate, espe-
cially in the former Clubionidae sensu lato. The spider family
Clubionidae sensu lato, as defined by Simon (1897, 1898,
1903), was a large taxon comprising 182 genera, divided into
seven subfamilies: Selenopinae, Sparassinae, Clubioninae,
Cteninae, Liocraninae, Micariinae and Corinninae. Simon
(1897: 20–22) listed some diagnostic characters for Clubion-
idae, but many of these characters do not apply to all the
groups included, while some also apply to many other spider
families. Simon’s clubionid genera were mainly grouped
together on the basis of the absence of any of the distinctive
characters typical of other large spider families, and no
synapomorphies have ever been proposed for this diverse
assembly.

Groups were gradually split off from these Clubionidae
‘sensu lato’ and, to date (Platnick 1997), the Clubionidae ‘sensu
stricto’ are only a small leftover of 24 genera, after Lehtinen
(1967) raised the former subfamilies Corinninae and
Liocraninae to family rank. Unfortunately, no synapomor-
phies have been established which unequivocally corroborate

the present-day Clubionidae, Liocranidae and Corinnidae
as monophyletic taxa, although several proposals have been
made.

Clubionidae have been defined by the absence of cylin-
drical gland spigots, but this loss has not been documented
for all clubionid genera, and it is also recorded in several
other families (Kovoor 1987; Platnick 1990).

As far as the family Liocranidae is concerned, the presence,
on the anterior pairs of legs, of modified ventral leg bristles
with a peculiar basal socket has been proposed as synapo-
morphic for at least the subfamilies Liocraninae and Phruro-
lithinae (Ubick & Platnick 1991). However, similar, although
not identical, scopula-like leg bristles are found in Clubiona
Latreille, 1804, Gnaphosa Latreille, 1804, Corinna C. L.
Koch, 1842 and many other genera, and the large, erectile
bristles described by Ubick & Platnick (1991) are certainly
not encountered in all genera grouped as Liocranidae by
Platnick (1997). Additional synapomorphies have been pro-
posed, but none seems to apply to all the genera that are
presently attributed to the family (Platnick & Baptista 1995;
Platnick 1997). Flattened female posterior median spinnerets
(Dippenaar-Schoeman & Jocqué 1997) are not encountered
in genera such as Agroeca Westring, 1861 or Liocranum L.
Koch, 1896. The presence of a male palpal median apophysis
(Lehtinen 1967) does not hold for Phrurolithinae (Ubick
& Platnick 1991) and is, in fact, characteristic for most
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entelegyne spiders. The presence of numerous paired ventral
spines on the anterior tibiae and metatarsi (Platnick & Ubick
1989; Platnick & Baptista 1995) likewise is not restricted to
Liocranidae alone.

For the family Corinnidae, Penniman (1985) proposed the
absence of a male palpal median apophysis and the presence
of a dorsal abdominal scutum in males as synapomorphies.
However, as Bonaldo (1997) points out, several genera pres-
ently placed in Corinnidae possess a palpal median apophysis:
Ianduba Bonaldo, 1997, Mandaneta Strand, 1932, Procopius
Thorell, 1899 and Pseudocorinna, Simon 1910. Abdominal
sclerotization, on the other hand, occurs in a wide variety of
spider families and is most probably of little value for macro-
taxonomy (Platnick 1975). The presence of three large cylin-
drical gland spigots in a triangular arrangement on female
posterior median spinnerets and two large cylindrical gland
spigots on female posterior lateral spinnerets has also been
proposed as a synapomorphy for Corinnidae (Dippenaar-
Schoeman & Jocqué 1997; Ramírez et al. 2000). As discussed
below, Trachelinae most probably do not have three, but four
or five, cylindrical gland spigots on female posterior median
spinnerets. Bonaldo (1997) proposed the presence, on the
tarsi, of a trichobothrial base with an elongated ridge travers-
ing a lowered plate as a synapomorphy for Corinnidae. How-
ever, the presence or absence of this feature, which is only
observable with scanning electron microscopy (SEM) at high
magnification, has not been systematically inventorized
within Corinnidae, and certainly not outside that family. Nei-
ther has the variability of this structure been adequately stud-
ied: the morphology of corinnid tarsal trichobothrial bases
in some published photographs (Platnick 1975: figs 6 and 8)
does not always look convincingly different from similar
trichobothrial bases in Cybaeodes Simon, 1878 (Platnick &
Di Franco 1992: fig. 9) or Hortipes Bosselaers & Ledoux, 1998
(Ledoux & Emerit 1998: fig. 5), both Liocranidae, or, for that
matter, from a normal spider trichobothrial base (Foelix 1979:
fig. 55). In summary, no valid synapomorphies for Clubioni-
dae, Corinnidae or Liocranidae seem to be known to date.

Nevertheless, three subfamilies of Corinnidae (Corin-
ninae, Castianeirinae and Trachelinae) and one of the sub-
families of Liocranidae (Phrurolithinae) are clearly defined
and most probably supported by valid synapomorphies. It has
already been taken into consideration that these subfamilies
might have to be raised to familial rank (Deeleman-Reinhold
2001). Corinninae have a coiled sperm duct in the male palpal
tegulum and a highly branched male palpal tibial apophysis
(Platnick & Baptista 1995); Castianeirinae have a typical
pear-shaped male palpal bulbus with a looped sperm duct and
without median apophysis or conductor, as well as a sclero-
tized abdomen (Reiskind 1969) and female posterior median
spinnerets bearing three large cylindrical gland spigots in
a triangular arrangement (Dippenaar-Schoeman & Jocqué

1997); Trachelinae have leg cusps, combined with a strong
reduction in spination on legs III and IV (Platnick & Shadab
1974); Phrurolithinae have a male palpal ventral femoral apo-
physis, simple tarsal claws, reduced leg spination on legs III
and IV, often combined with numerous ventral spines on
tibiae and metatarsi I and II, and flattened female posterior
median spinnerets bearing many cylindrical gland spigots
in two rows (Penniman 1985; Platnick & Ubick 1989). On the
other hand, the remaining subfamilies named in the past are
either very poorly defined, such as Liocraninae and Oedig-
nathinae, or almost certainly artificial, such as Cybaeodinae
(Bosselaers & Jocqué 2000b).

Given the lack of taxonomic stability described above, it
comes as no surprise that many transfers have been proposed
recently (since Platnick 1997). Neoanagraphis Gertsch &
Mulaik, 1936 has been transferred from Clubionidae to
Liocranidae by Vetter (2001), and Sphingius Thorell, 1890
has been transferred from Corinnidae to Liocranidae by
Deeleman-Reinhold (2001). Cambalida Simon, 1910, Messapus
Simon, 1898 and Thysanina Simon, 1910 have been trans-
ferred from Liocranidae to Corinnidae by Bosselaers &
Jocqué (2000a), and Arushina di Caporiacco, 1947 and Olbus
Simon, 1880 have been transferred from Clubionidae to
Corinnidae by Bosselaers & Jocqué (2000a) and Ramírez
et al. (2000), respectively. Titiotus Simon, 1897 has been
transferred from Liocranidae to Tengellidae by Platnick
(1999). Another genus, Anachemnis Chamberlin, 1920, has
been removed from synonymy with Titiotus by Platnick
(1999) and also transferred to Tengellidae. Montebello Hogg,
1914, until now classified in Liocranidae, has been found to
belong in Gnaphosidae by V.I. Ovtsharenko (personal com-
munication, 1998). Two more genera should no longer be
listed under Liocranidae: Mardonia Thorell, 1897, because the
type specimen of Mardonia fasciata Thorell, 1897 is considered
to be a juvenile of an as yet unidentified species of Seramba
Thorell, 1887 (Sparassidae) by Deeleman-Reinhold (2001),
and Palaetyra Simon, 1898 which has been synonymized with
Otacilia Thorell, 1897 by Deeleman-Reinhold (2001).

Because of the high level of homoplasy in spider cladog-
rams (Griswold et al. 1999), it is doubtful that unreversed
synapomorphies, which can serve as diagnostic criteria for
entire families, exist for all monophyletic groups which
may be discovered within the former Clubionidae sensu lato.
However, in spite of this somewhat dim prospect, it seems
straightforward that only the execution of careful cladistic
analyses of this diverse assemblage can allow us to make
progress towards unravelling the probably complex phylog-
eny of this group.

Materials and methods
Specimens were studied under a stereomicroscope equipped
with an eyepiece grid by means of incident light. Feathery
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hairs, claw tufts and cleared vulvae were observed with a
compound microscope using transmitted light. Vulvae were
cleared in methyl salicylate, and the vulvae illustrated were
photographed in several focal planes under a compound
microscope. The photographs of these optical sections were
subsequently used for the execution of the drawings.

Specimens examined with a Philips XL-20 scanning elec-
tron microscope were dehydrated in acetone, critical point
dried in carbon dioxide and sputter coated with gold prior
to observation. Spinneret gland spigot terminology follows
Kovoor (1987), Coddington (1989) and Platnick (1990).

Cladistic analyses were performed using the computer pro-
grams Pee-Wee 2.6 (Goloboff 1997a), NONA 1.6 (Goloboff
1997b), TNT 0.1 beta (Goloboff et al. 2000) and PAUP 4.0
beta 4a (Swofford 1999). Optimization of character states
and printing of the preferred tree were performed using
Winclada 0.9.99 m beta (Nixon 2000).

The following abbreviations are used throughout the text:
AER, anterior eye row; ALE, anterior lateral eyes; ALS,
anterior lateral spinnerets; AME, anterior median eyes;
ci, consistency index; do, dorsal; es, extra steps; fe, femur; ID,
insemination duct; MA, median apophysis of the male palp;
MOQ, median ocular quadrangle; mt, metatarsus; pa, patella;
PER, posterior eye row; PLE, posterior lateral eyes; pl,
prolateral; PLS, posterior lateral spinnerets; plv, prolateral
ventral; PME, posterior median eyes; PMS, posterior median
spinnerets; rc, rescaled consistency index; ri, retention index;
rl, retrolateral; rlv, retrolateral ventral; ST1, spermatheca 1
(closest to fertilization duct); ST2, spermatheca 2; ta, tarsus;
ti, tibia; ve, ventral; vt, ventral terminal.

Abbreviations of personal and institutional collections
(curators in parentheses) are as follows: AMNH, American
Museum of Natural History, New York (N. Platnick); CCD,
Collection Christa Deeleman; CJB, Collection Jan Bosse-
laers; CJK, Collection Johan Van Keer; CJM, Collection
John Murphy; FMNH, Field Museum of Natural History,
Chicago (P. Sierwald); MCN, Museu de Ciências Naturais,
Porto Alegre (E. Buckup); MNHN, Muséum National
d’Histoire Naturelle, Paris (C. Rollard); MRAC, Royal
Museum for Central Africa, Tervuren (R. Jocqué); NCA,
National Collection of Arachnida, Pretoria (A. Dippenaar-
Schoeman); RBINS, Royal Belgian Institute of Natural
Sciences, Brussels (L. Baert); UCR, Entomology Research
Museum, University of California, Riverside (R. Vetter);
ZMUC, Zoological Museum University of Copenhagen
(N. Scharff ).

Phylogenetic analysis
Taxon choice
Rather than representing the genera studied by their ground-
plan or hypothetical ‘common ancestor’ (Bininda-Edmonds
et al. 1998), exemplar species were chosen as terminal taxa in

our cladistic analysis. Representing a higher taxon by a hypo-
thetical ground plan, which is the list of optimized character
states at the basal node of that taxon, implies that the results
of a cladistic analysis of the taxon concerned are available.
However, only one of the genera studied in the present
work, Hortipes, has ever been subject to a cladistic analysis
(Bosselaers & Jocqué 2000b). As a result, it is not possible
to hypothesize, in a reliable way, the primitive character states
for most genera included. In addition, reconstructions of
character states at the basal node of a clade inevitably have to
remain highly hypothetical under all circumstances, as they
are dependent not only on the distribution of character states
among terminals of the ingroup, but also on the structure of
the outgroup (Maddison et al. 1984).

Moreover, terminal taxa used in a higher level cladistic
analysis are implicitly assumed to be monophyletic, while
it is doubtful whether some of the genera treated in this
work, e.g. Medmassa Simon, 1887 and Agroeca, are at all
monophyletic. Representing such a genus by a hypothetical
groundplan, or by a survey of all or part of its constituent
species (the ‘democratic’ or ‘intuitive’ method) as a substitute
for such a groundplan, can introduce serious errors in the
resulting cladogram (Bininda-Edmonds et al. 1998; Prendini
2000; Yeates 1995). For these reasons, exemplar species were
chosen as terminal taxa in our cladistic analysis. An exemplar
approach has the clear advantage of presenting an empirically
verifiable data matrix that can be used and improved by future
workers (Griswold 1993).

In the present analysis, the type species of a genus was
chosen as exemplar taxon where possible. However, in order
to guarantee completeness of the data set, the availability of
sufficiently intact male and female specimens of many of the
rarer taxa was of prime importance in the selection of
exemplar taxa. For three genera, two exemplar species were
scored. Specimen data for the exemplar taxa examined can be
found in the Appendix.

The ingroup of the analysis consists of representatives of
38 genera considered to belong to either Liocranidae or
Corinnidae. Their family affiliations, following prevailing
opinions, are indicated in the Appendix. These affiliations
follow Platnick (1997), adapted with the transfers cited in the
‘Introduction’ section and taking into account that Agraecina
striata (Kulczynski, 1882) has been transferred to Liocranoeca
by Wunderlich (1999).

Two genera constitute the outgroup. Clubiona was chosen
because it is the type genus of Clubionidae, the family of which
Liocranidae and Corinnidae were previously considered
to be subfamilies. Gnaphosa, the type genus of Gnaphosidae,
was selected because this family can be considered to be rep-
resentative for Gnaphosoidea, which Coddington & Levi
(1991) place as the sister group of a clade grouping Liocrani-
dae and Corinnidae in their cladogram of Araneomorphae.
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Gnaphosidae share with corinnid and liocranid genera
sexually dimorphic PMS, frequent occurrence of irregularly
shaped PME, wandering habits and absence of any type of
catching webs (Platnick 1990; Coddington & Levi 1991).
Penniman (1985) derived a cladogram in which Gnaphosidae
is the sister group of a clade consisting of Corinninae, Cas-
tianeirinae, Trachelinae and Phrurolithinae.

Character coding and description
A series of 157 characters (114 binary and 43 multistate) was
coded for the 43 exemplar taxa chosen. Character state num-
bering does not imply plesiomorphy or apomorphy, because
character polarity is derived during cladogram search by
outgroup comparison (Watrous & Wheeler 1981; Maddison
et al. 1984; Kitching et al. 1998). Only phylogenetically
informative characters were included in the data matrix, in
order not to inflate the consistency index artificially as a result
of the inclusion of autapomorphies (Kitching et al. 1998).
Autapomorphies that were excluded from the analysis are
listed here as an aid for other workers, as these characters
are potential synapomorphies which might be of interest
in future analyses on larger numbers of taxa (Glenner et al.
1995; Prendini 2000). The following autapomorphies were
excluded from the data matrix, exemplar taxa having these
autapomorphies being added in parentheses: femur II plv and
rlv spines present (Hortipes luytenae); male mt I and II pl
spines present (Agraecina lineata); metatarsus I and II vt spine
present (Lessertina mutica); female palpal pa rl spine present
(Cambalida coriacea); small teeth in front of cheliceral pro-
marginal hairs (Lessertina mutica); small teeth between pro-
marginal and retromarginal cheliceral tooth rows (Lessertina
mutica); male abdominal ve tuft of setae (Cambalida coriacea);
female ALS cylindrical (Gnaphosa lucifuga); metatarsal do oval
array of setae (Hortipes luytenae). Where necessary (characters
4, 5, 58, 59, 81, 82, 102, 103, 113, 114, 122, 123, 125, 126,
127, 135, 136, 137, 138, 139, 153 and 154), characters were
scored with character states hierarchically related, as advo-
cated by Hawkins et al. (1997), even though this necessitated
coding missing entries due to character inapplicability in

some instances (Maddison 1993). Because spiders are many-
legged creatures and heavy leg spination is present in a
number of the genera studied, a substantial proportion of the
characters used (46 out of 157) refer to leg spines. Establish-
ing homology between individual spider leg spines is notori-
ously difficult over a range of genera as wide as examined in
this work. Fortunately, in a number of cases, such as the dor-
sal femoral spines (characters 14–22), there can be little
doubt about homology and the presence of individual spines
could be scored. However, in other cases, establishing
homology of individual spines was problematic (characters
27, 29, 30, 37, 39, 40, 41, 42, 45, 47, 48, 51, 53 and 54). Rather
than dismissing this probably important information alto-
gether, it was decided to score these characters as multistate
characters describing numbers of spines on a surface of an
article.

The characters used in the analysis are listed and discussed
below. The 26 characters with state changes illustrated in
Fig. 5 (see later) are indicated by an asterisk.
1. Male retrocoxal hymen: (0) absent; (1) present. This
character was first described by Raven (1998) as the
‘retrocoxal window’. It is a weak spot, in most cases hyaline
and lens-shaped, on the retrolateral face of coxa I. R. J. Raven
(personal communication, 2000) presently prefers the term
‘retrocoxal hymen’ for this feature.
2. Female retrocoxal hymen: (0) absent; (1) present (Fig. 1A).
3*. Trochanter notch: (0) absent; (1) present (Fig. 1B). While 
trochanters III and IV of many of the species studied have a
shallow, indistinct notch of varying depth, legs I and II allow
evaluation of the absence or presence of a sharp trochanter
notch without ambiguity.
4*. Rows of bristles with modified tips in ventral scopulae of legs 
I and II: (0) present; (1) absent. Many of the genera studied
have rows of bristles, implanted in basal, cup-like sockets,
ventrally on ta, mt and often ti of legs I and II. The tips
of these plumose bristles are spatula-, spoon- or club-
shaped.
5*. Rows of bristles with special basal sockets and modified tips in 
ventral scopulae of legs I and II: (0) small; (1) large and erectile.

Fig. 1 A. Scotinella minnetonka, female, retrocoxal hymen. —B. Castianeira occidens, female, trochanter I. —C. Scotina gracilipes, male, pa I, rl.
—D. Liocranum rupicola, female, pa I, rl. —E. Agroeca brunnea, male, ta IV. —F. Neoanagraphis chamberlini, male, ta IV. —G. Trachelas schenkeli,
male, ti and mt I. —H. Cybaeodes marinae, male, ta IV. —I. Orthobula calceata, female, ta I. —J. Corinna nitens, female, mt and ta IV. —K. Meriola
decepta, male, sternum, ve. —L. Messapus martini, male, ta I. —M. Scotina celans, female, chelicerae, frontal. —N. Hesperocranum rothi, female,
endite, ve. —O. Liocranoeca striata, male, endite, ve. —P. Medmassa proxima, female, carapace, lateral. —Q. Phrurolithus festivus, female,
chelicerae, frontal. —R. Rhaeboctesis secundus, female, chilum. —S. Pseudocorinna sp., male, chilum. Scale bar: A, C, I, 0.50 mm; L, Q, S,
0.60 mm; G, H, M, N, O, 0.75 mm; B, E, 1.00 mm; D, R, 1.25 mm; F, K, P, 1.50 mm; J: 2.0 mm. Abbreviations: aa, additional tegular
apophyses; at, apical hair tuft; bb, basal bulge of cymbium; cd, coiled sperm duct; co, conductor; eb, embolus; ee, epigastric sclerite extension;
en, entrance of ID; es, epigastric sclerite; fa, femoral apophysis; fg, femoral groove; hk, lateral epigynal hook; ho, epigynal hood; im,
inframamillary sclerite; is, intercoxal sclerite; it, inflated tegulum; la, labyrinth-like ID; lt, lateral eye tubercle; ma, median apophysis; pa, rl
patellar apophysis; pb, pleural bars; pt, precoxal triangle; rh, retrocoxal hymen; s1, ST1; s2, ST2; sc, epigynal scape; se, serrula; sh, shaggy hair
at fang base; sl, subtegular locking lobe; sp, epigynal septum; st, subtegulum; ta, tibial apophysis; tk, tegular knob; tl, tegular locking lobe; tn,
trochanter notch; tp, palpal tibial pl lobe; vs, ventral sclerite.
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The bristles described under character 4 can be small, i.e.
hardly larger than normal scopulae, or large and erectile, and
with a peculiar basal socket, as described by Ubick & Platnick
(1991).
6. Patellar indentation of leg I and II: (0) narrow (Fig. 1D); 
(1) wide (Fig. 1C). The patellar indentation is a slit-like
membranous indentation on the rl side of the pa. May be very
narrow or rather wide (Simon 1892: 22; Ledoux & Canard
1991: fig. 15(A,B) ).
7*. Patellar indentation of leg I and II, length: (0) > 40% of pa 
length; (1) < 35% of pa length.
8. Patellar indentation of leg IV: (0) narrow; (1) wide.
9*. Bent male leg IV ta: (0) absent; (1) present. The tarsi of 
legs IV are bent in a characteristic way in the males of a number
of classic liocranid genera (Fig. 1E,F,H). Wunderlich (1999)
already mentioned this peculiar tarsal morphology.
10*. Spination on ti, mt and ta of legs I and II: (0) normal spines; 
(1) leg cusps (Fig. 1G). Instead of normal spines, a number of
tracheline genera have very short, mostly blunt, dark spines
in a ventral row on tibiae, metatarsi and tarsi, called leg
cusps (Platnick & Shadab 1974: 3; Platnick & Ewing 1995:
2–4).
11. Tarsal spines: (0) absent; (1) present (Fig. 1I).
12. Femur I plv spines: (0) absent; (1) present.
13. Femur I rlv spines: (0) absent; (1) present.
14. Femur I basal do spine: (0) absent; (1) present.
15. Femur I median do spine: (0) absent; (1) present.
16. Femur I apical do spine: (0) absent; (1) present.
17. Femur III basal do spine: (0) absent; (1) present.
18. Femur III median do spine: (0) absent; (1) present.
19. Femur III apical do spine: (0) absent; (1) present.
20. Femur IV basal do spine: (0) absent; (1) present.
21. Femur IV median do spine: (0) absent; (1) present.
22. Femur IV apical do spine: (0) absent; (1) present.
23. Female fe I and II rl spines: (0) absent; (1) present.
24. Male fe IV pl and rl spines: (0) absent; (1) present.
25. Patella III rl spine: (0) absent; (1) present in female only; 
(2) present in both sexes.
26. Patella IV rl spine: (0) absent; (1) present.
27. Male ti I plv spines: (0) absent; (1) one to three; (2) four to 
six; (3) seven or more. Tibial and metatarsal ventral spines
are not counted as ‘ventral spine pairs’ because the numbers
of spines on the prolateral and retrolateral ventral ridge of
these articles are often not equal and, even when they are, the
plv and rlv spines are not always paired. In order to better
describe the actual ventral spination of ti and mt, spines on
plv and rlv ridges are counted separately.
28*. Male ti I rlv spine number: (0) similar to plv spine number, 
at most one or two spines more or less; (1) much less, e.g.
none or one as compared to three or more. Males of many
tracheline genera have a large number of plv leg cusps on ti I
and very few or no rlv ones.

29. Female ti I plv and rlv spines: (0) absent; (1) one to three; 
(2) four to six; (3) seven or more.
30. Tibia II plv spines: (0) absent; (1) one to three; (2) four to six; 
(3) seven or more.
31. Tibia II rlv spine number: (0) similar to plv spine number; 
(1) much less than plv spine number; (2) at least two spines
more than plv spine number.
32*. Tibia III plv and rlv spines: (0) present; (1) absent.
33. Tibia IV plv and rlv spines: (0) absent; (1) present.
34*. Female ti III do spines: (0) absent; (1) present.
35*. Tibia IV do spines: (0) absent; (1) present.
36. Male ti IV rl spines: (0) absent; (1) present.
37. Metatarsus I and II plv spines: (0) absent; (1) one; (2) two or 
three; (3) four or more.
38*. Metatarsus I and II plv and rlv spination: (0) identical in 
both sexes; (1) spines restricted to males.
39. Metatarsus I and II rlv spines: (0) absent; (1) one; (2) two 
or three; (3) four or more.
40. Metatarsus III plv and rlv spines: (0) absent; (1) one spine; 
(2) two; (3) three.
41. Metatarsus IV plv and rlv spines: (0) absent; (1) one spine; 
(2) two; (3) three.
42. Male mt IV rl spines: (0) absent; (1) one or two; (2) three 
or four; (3) five or more.
43. Metatarsus III and IV ve terminal spines: (0) absent; (1) present 
on mt IV only; (2) present on mt IV in both sexes and on
mt III in females only; (3) present on mt III and IV in both
sexes.
44. Male palpal fe pl spines: (0) present; (1) absent.
45. Male palpal fe do spines: (0) absent; (1) one spine; (2) two.
46. Male palpal pa pl spines: (0) absent; (1) present.
47. Male palpal ti pl spines: (0) absent; (1) one spine; (2) two; 
(3) three; (4) four.
48. Male palpal ti do spines: (0) absent; (1) one spine; (2) two.
49. Spines on male palpal ta pl edge: (0) absent; (1) present.
50. Female palpal fe pl spines: (0) absent; (1) present.
51. Female palpal fe do spines: (0) absent; (1) one spine; (2) two 
or more.
52. Female palpal pa pl spines: (0) absent; (1) present.
53. Female palpal ti pl spines: (0) absent; (1) one spine; (2) two; 
(3) three; (4) four.
54. Female palpal ti do spines: (0) absent; (1) one spine; 
(2) two.
55. Female palpal ta plv spines: (0) absent; (1) present.
56. Leg formula: (0) leg IV longest; (1) leg I longest.
57. Feathery hairs: (0) absent; (1) present.
58. Metatarsal ventral terminal preening brush on legs III and IV: 
(0) absent; (1) present (Fig. 1J).
59. Metatarsal ventral terminal preening brush on legs III and IV: 
(0) sparse; (1) dense.
60*. Ventral scopulae on ti I and II: (0) absent; (1) present.
61. Metatarsal ve scopulae: (0) absent; (1) present.
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62. Tarsal ve scopulae: (0) absent; (1) present.
63. Claw tufts: (0) absent (Fig. 1E,F,H,I); (1) present (Figs 1 
J,L and 2N). When present, claw tufts may be thick and
dense, as in Messapus (Fig. 1L), or reduced to a few club-
shaped hairs, as in Phruronellus Chamberlin, 1921 (Fig. 2N)
or Apostenus Westring, 1851.
64*. Tarsal claw of leg IV: (0) pectinate (Fig. 1E,F,H,L); 
(1) smooth (Figs 1I and 2N).
65. Precoxal triangles in male: (0) absent; (1) present (Fig. 1K). 
Precoxal triangles are small triangular sclerites surrounding
the sternum, their tips facing the bases of the coxae
(Penniman 1985: 16). They may be free, or fused with the
sternum (Fig. 1K).
66. Precoxal triangles in female: (0) absent; (1) present.
67. Intercoxal sclerites in male: (0) absent; (1) two pairs: between 
coxae I and II and between coxae II and III; (2) three pairs
(Fig. 1K). Intercoxal sclerites are small triangular or
elongated sclerites surrounding the sternum, their tips
penetrating between the coxae of the legs. They may be free,
or fused with the sternum (Fig. 1K).
68. Intercoxal sclerites in female: (0) absent; (1) two pairs:
between coxae I and II and between coxae II and III; (2) three
pairs.
69*. Pleural bars: (0) isolated; (1) longitudinally fused
(Fig. 1P). Pleural bars are narrow, horizontal sclerites
between coxae and carapace (‘pièces épimériennes’ of Simon
1892: 11). May be fused among each other, with intercoxal
sclerites and/or with carapace.
70*. Carapace and pleural bars: (0) separate (Fig. 1P); (1) fused
(Fig. 2E).
71*. Sternum and carapace: (0) separate (Fig. 1P); (1) fused
(Fig. 2E).
72*. Sternum and plagula: (0) separate; (1) fused. The plagula
is a triangular sclerite situated on the ve side of the petiolus.
It may be fused with the sternum (Simon 1892: figs 15–18;
Ledoux & Canard 1991: figs 13 and 14).
73. Sternal border: (0) simple; (1) rebordered.
74. Sternum and carapace: (0) smooth; (1) tuberculate.
75. Number of promarginal cheliceral teeth in male: (0) two;
(1) three; (2) more than three.
76. Number of retromarginal cheliceral teeth in male: (0) two;
(1) more than two. This character, as well as character 78, cannot
be scored in Gnaphosa lucifuga (Walckenaer, 1802): the genus
Gnaphosa has a toothed comb instead of teeth on the
cheliceral retromargin of males and females.
77. Number of promarginal cheliceral teeth in female: (0) two;
(1) three; (2) more than three.
78. Number of retromarginal cheliceral teeth in female: (0) two;
(1) more than two.
79. Long shaggy hair in front of fang base: (0) absent; (1) present.
Many of the ingroup genera bear, at the base of the cheliceral
claw, a shaggy hair that is clearly distinct from other

hairs at the cheliceral promargin in being as long as the fang
itself and bent at a right angle just beyond its origin
(Fig. 1M,Q). Platnick (2000: 10) has already mentioned this
type of seta for Lamponidae.
80*. Cheliceral macrosetae: (0) absent; (1) present. A
number of phrurolithine genera have at least one large,
spine-like seta frontally on the basal article of the chelicera
(Fig. 1Q).
81. Chilum: (0) absent; (1) present. The chilum is a small
sclerite at the base of the chelicerae, below the clypeus. The
chilum can be median and entire, or bilateral, in which case
it is wholly or partly bipartite (Jocqué 1991).
82. Chilum extension: (0) bilateral (Fig. 1R); (1) median
(Fig. 1S).
83. Endites, ve depression: (0) absent (Fig. 1O); (1) present
(Fig. 1N). A transverse ve depression of the endites, typical of
Gnaphosidae, is also found in several of the ingroup genera.
84. General shape of endites: (0) with external lateral notch
(Fig. 1N); (1) semicircular; (2) parallel-sided (Figs 1O and
2A).
85. Serrula: (0) conspicuous (Fig. 2A); (1) reduced.
86. Apical maxillar hair tuft: (0) absent (Fig. 1N,O); (1) present
(Fig. 2A). Many of the taxa studied have a dense tuft of hair
on the anterior tip of the endites.
87. Height of fovea as compared to the rest of the carapace in
lateral view: (0) fovea is highest part: carapace slanting
(Fig. 2B); (1) fovea as high as cephalic part: flat carapace
(Fig. 2C); (2) fovea lower than cephalic part: carapace
bulging (Fig. 2E).
88. Clypeus slope: (0) vertical (Fig. 2C); (1) slanting forwards
(Fig. 2B); (2) slanting backwards (Fig. 2E).
89. Clypeus height: (0) smaller than diameter of AME; (1) equal
to diameter of AME; (2) larger than diameter of AME.
90. Curvature of AER, from front: (0) procurved; (1) straight.
91. Curvature of AER, from above: (0) procurved; (1) straight;
(2) recurved.
92. Curvature of PER, from front: (0) procurved; (1) straight.
93. Curvature of PER, from above: (0) procurved; (1) straight;
(2) recurved.
94. Diameter of AME as compared to ALE: (0) smaller; (1) equal;
(2) larger.
95. Diameter of PME as compared to PLE: (0) smaller; (1) equal;
(2) larger.
96. Diameter of AME as compared to PME: (0) smaller; (1) equal;
(2) larger.
97. Shape of PME: (0) circular, identical to shape of other eyes
(Fig. 2G); (1) angular (Fig. 2F) or markedly elliptic.
98. Shape of MOQ: (0) wider in front; (1) rectangular
(Fig. 2F); (2) wider posteriorly (Fig. 2G).
99. Lateral eye tubercle: (0) absent; (1) present (Fig. 2E,G).
100. Retina of AME: (0) not restricted; (1) restricted to median
portion of eyes (Fig. 2F). The occurrence of this peculiar type
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Fig. 2 A. Coryssiphus praeusta, female, endite, ve. —B. Hortipes luytenae, female, carapace, lateral. —C. Mesiotelus cyprius, female, carapace,
lateral. —D. Liocranum giersbergi, female, frontal end of abdomen, dorsal. —E. Oedignatha scrobiculata, female, carapace, lateral. —F. Piabuna
nanna, female, eye region, do. —G. Lessertina mutica, male, eye region, do. —H. Messapus martini, male, abdomen, ve. —I. Castianeira occidens,
male, abdomen, ve. —J. Teutamus fertilis, female, frontal end of abdomen, plv. —K. Agroeca brunnea, male, ALS, ve. —L. Agraecina lineata,
male, ALS, ve. —M. Phrurolithus festivus, male, left palpal fe, ve. —N. Phruronellus formica, female, distal end of ta IV. Scale bar: N, 0.20 mm;
F, M, 0.50 mm; A, B, K, L, 1.00 mm; J, 1.25 mm; E, H, I, 1.50 mm; C, 2.25 mm; G, 2.50 mm; D, 3.0 mm. Abbreviations: see Fig. 1.
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of AME, described by Chamberlin & Ivie (1933: 41) as ‘face
upwards more than forward’, is rather common and also
homoplastic among liocranid and corinnid genera. Platnick &
Baptista (1995) described it for Attacobius Mello-Leitão, 1925
and Bosselaers & Jocqué (2000b) for Hortipes.
101*. Curved strong hairs frontally on abdomen: (0) present
(Fig. 2D); (1) absent.
102. Male do scutum: (0) absent; (1) present.
103. Male do scutum size: (0) small (less than half the length
of the abdomen); (1) large.
104. Male ve sclerite: (0) absent (Fig. 2H); (1) present (Fig. 2I).
The abdominal sclerite nomenclature used follows Reiskind
(1969).
105. Male epigastric sclerite: (0) absent (Fig. 2H); (1) present
(Fig. 2I).
106. Male epigastric sclerite extension surrounding base of petiolus:
(0) absent; (1) present.
107. Male inframamillary sclerite: (0) absent (Fig. 2I); (1) pre-
sent (Fig. 2H).
108. Male ALS shape: (0) conical (Figs 2K, 7A and 9A);
(1) cylindrical (Fig. 2L).
109. Male ALS separation: (0) tangent or close; (1) widely
separated.
110. Male PMS shape: (0) slender (Figs 7C and 9C); (1) stout,
subtriangular.
111. Male PLS separation: (0) by about half their length;
(1) by more than their length.
112. Enlarged piriform spigots on male ALS: (0) absent; (1) pre-
sent (Fig. 2K,L).
113. Female do scutum: (0) absent; (1) present.
114. Female do scutum size: (0) small (less than half the length
of the abdomen); (1) large.
115. Female epigastric sclerite: (0) absent; (1) present (Fig. 2J).
116. Female epigastric sclerite extension surrounding base of
petiolus: (0) absent; (1) present (Fig. 2J).
117. Female inframamillary sclerite: (0) absent; (1) present.
118. Female ALS separation: (0) tangent or close; (1) widely
separated.
119*. Female PMS shape: (0) slender, conical (Fig. 7D); (1) large
compressed (Fig. 8E,F); (2) medium-sized, subtriangular
(Figs 8B–D, 9D); (3) gnaphosoid, i.e. split into an anterior
part bearing aciniform and minor ampullate gland spigots
and a posterior part bearing cylindrical gland spigots, as
described in Platnick (1990: fig. 1).
120*. Arrangement of large spigots on female PMS: (0) none;
(1) a single one (Fig. 7D); (2) two in a transverse row (Fig. 8B);
(3) three in a triangle (Figs 8C,D and 9D); (4) four or five
in two rows (Fig. 8F); (5) more than five in two rows (Fig. 8E).
121. Female PLS separation: (0) by about half their length;
(1) by more than their length.
122. Ventral femoral apophysis of male palp: (0) absent; (1) pre-
sent (Fig. 2M).

123. Position of male palpal ve femoral apophysis: (0) basal;
(1) median (Fig. 2M); (2) terminal.
124. Retrolateral groove on male palpal fe: (0) absent; (1) present
(Fig. 2M).
125. Male palpal tibial apophysis: (0) absent; (1) present.
126. Position of male palpal tibial apophysis: (0) retrolateral
terminal (Fig. 3A,B,D,G,I); (1) retrolateral-dorsal terminal
(Fig. 3C); (2) retrolateral-ventral median; (3) retrolateral
median (Fig. 3F).
127. Male palpal tibial apophysis shape: (0) simple, pointed
(Fig. 3F,G,I); (1) with bifid tip; (2) stout, with many tips;
(3) large and sickle-shaped (Fig. 3C); (4) bifid, complex
(Fig. 4G); (5) a sharp, notched ridge; (6) large and stout, blunt
tipped (Fig. 3B).
128. Tip of cymbium: (0) wide and short (Fig. 3D); (1) narrowed
and long (Fig. 3A–I).
129*. Tegular knob: (0) absent; (1) present (Fig. 3C). The
tegular knob is a sclerotized distal knob on the tegulum of
some phrurolithine genera (Penniman 1985: 23).
130. Tegular locking lobe: (0) absent; (1) present (Fig. 3D).
Tegular and subtegular locking lobes were first mentioned
from Lycosoidea by Griswold (1993).
131. Subtegular locking lobe: (0) absent; (1) present (Fig. 3D).
132. Inflated tegulum: (0) absent; (1) present (Fig. 3C).
133*. Pear-shaped bulbus: (0) absent; (1) present (Fig. 3E).
A simple, smooth, pear-shaped bulbus is typical of
Castianeirinae.
134*. Coiled sperm duct: (0) absent; (1) present (Fig. 3B,E).
135. Conductor: (0) absent; (1) present.
136. Conductor texture: (0) sclerotized; (1) membranous. The
homology of the various tegular apophyses of the male palp
is still not fully elucidated for most spiders. A hyaline
appendage, immovably attached to the tegulum and facing
the embolus tip, is considered to be a conductor in our
analysis, while a sclerotized appendage which is flexibly
attached to the tegulum via a thin membrane is considered to
be a median apophysis (Sierwald 1990; Griswold 1993)
137. Conductor shape: (0) simple lamella with blunt or sharp
tip (Fig. 3D,G,I); (1) centrally implanted on tegulum, anvil-
shaped (Fig. 3F); (2) complex, large (Fig. 3B).
138. Median apophysis: (0) absent; (1) present.
139. Median apophysis shape: (0) relatively short and stout base,
simple tip (Fig. 3G); (1) long, thin and pointed (Fig. 3F,I); (2)
flattened, wide, robust.
140. Embolus shape: (0) relatively short, stout and pointed,
apically inserted on tegulum (Fig. 3C); (1) long, thin and
sickle-shaped (Fig. 3B,I); (2) long and thin, encircling
tegulum (Fig. 3F,H); (3) broad and ribbon-like (Fig. 3D,G);
(4) long and thin, passing behind tegulum (Fig. 3A); (5)
corkscrew-shaped (Fig. 3E).
141. Additional tegular apophyses: (0) none; (1) large ones at
embolus base (Fig. 3B,D,G). In some genera, such as Agroeca,
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Corinna and Liocranum, the tegulum bears one or more
additional apophyses that are immovably attached to it and
situated near the base of the embolus.
142. Subtegulum as observed in ventral view of male palp:

(0) hidden (Fig. 3F,H); (1) pl (Fig. 3A,D); (2) pl and rl median
(Fig. 3E); (3) rl.
143. Retrolateral apophysis of male palpal pa: (0) absent;
(1) present (Fig. 3H).

Fig. 3 A. Cetonana martini, male, left palp, ve. —B. Corinna nitens, male, left palp, ve. —C. Phrurotimpus alarius, male, left palp, ve.
—D. Agroeca brunnea, male, left palp, plv. —E. Copa benina, male, right palp, ve. —F. Lessertina mutica, male, left palp, ve. —G. Rhaeboctesis
secundus, male, left palp, ve. —H. Trachelas schenkeli, male, right palp, ve. —I. Medmassa proxima, male, left palp, ve. Scale bar: H, I, 0.50 mm;
A, C, F, G, 0.75 mm; D, 1.00 mm; E, 1.50 mm; B, 3.00 mm. Abbreviations: see Fig. 1.
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144. Bunch of stiff setae on cymbium tip: (0) absent; (1) present
(Fig. 3F,G,I).
145. Basal rl bulge with thickened rim on cymbium: (0) absent;
(1) present (Fig. 4H).
146. Epigynal sclerotization: (0) weak; (1) substantial.
147. Epigynal central depression: (0) absent; (1) present (Fig. 4A).
148. Epigynal scape: (0) absent; (1) present (Fig. 4B).

149. Anterior epigynal hood: (0) absent; (1) present
(Fig. 4A,C,F).
150. Epigynal septum: (0) absent; (1) present (Fig. 4D,F). The
septum is a thin, median, longitudinal sclerite bisecting the
epigyne.
151. Lateral epigynal hooks: (0) absent; (1) present
(Fig. 4B,C).

Fig. 4 A. Sphingius gothicus, female, epigyne, ve. —B. Neoanagraphis chamberlini, female, epigyne, ve. —C. Cybaeodes marinae, female, epigyne,
ve. —D. Medmassa proxima, female, epigyne, ve. —E. Cetonana martini, female, vulva, ve. —F. Rhaeboctesis secundus, female, vulva, ve. —G. Creugas bajulus,
male, distal end of palpal ti, rlv. —H. Mesiotelus cyprius, male, left palp, ve. Scale bar: E, F, 0.30 mm; A–D, 0.50 mm; H, 0.60 mm; G, 1.00 mm.
Abbreviations: see Fig. 1.
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152. Position of ID entrances: (0) anterior (Fig. 4A–C,E,F);
(1) posterior (Fig. 4D); (2) median (Bosselaers & Jocqué
2000a: figs 3d and 4h). The entrances of the ID have been
scored as anterior when they are situated in front of ST1, as
posterior when situated behind ST1 and as median when
lying in the same transversal plane as ST1.
153. Spermathecae 2: (0) absent; (1) present (Fig. 4E,F).
154*. Size of ST2: (0) smaller than ST1; (1) as large as ST1
(Fig. 4F); (2) larger than ST1 (Fig. 4E).
155. Shape of ID: (0) short and simple; (1) solenoidally coiled
(Fig. 4E; Bosselaers & Jocqué 2000a: fig. 2f ); (2) labyrinth-
like and wrapped around ST1 (Fig. 4F).
156. Terminal pl lobe on male palpal ti: (0) absent; (1) present
(Fig. 4H). Ubick & Platnick (1991) mentioned this character
for Hesperocranum Ubick & Platnick, 1991, Liocranum and
Mesiotelus Simon, 1897.
157. Claw on female palp: (0) reduced; (1) fully developed.

Results
The matrix of character states can be found in Table 1. All
characters were run unordered in the analyses performed.
Contrary to the opinion of Kluge (1997a,b), we believe that
differential character weighting is necessary in phylogenetic
reconstruction using parsimony analysis. Not all characters
used in a phylogenetic analysis have the same information
content and predictive value and, as a result, an equally weighted
analysis can certainly not be considered unweighted. As
a matter of fact, we feel that equal weighting of characters
is a very improbable weighting scheme. Weighting, when
applied by appropriate a posteriori methods, will give more
weight to those characters that are more consistent with
the initial heuristic cladograms. These are the characters that
are most useful for cladistic inference (Farris 1969). Cladog-
rams obtained by attributing a posteriori weights to characters
based on their relative degrees of homoplasy on a set of
heuristic trees explain the data better than cladograms in
which an extra step in a very homoplastic character is con-
sidered as important as an extra step in a character which
fits the tree topology almost perfectly.

Two a posteriori weighting methods are widely used in
order to obtain cladograms with greater explanatory power.
In successive approximations, character weighting (Farris
1969, 1989; Carpenter 1988) by an iterative procedure is
followed, in which the characters are given weights based on
a statistic (in most methods either ci or rc), attributed to those
characters on a pooled initial set of shortest trees, obtained
under equal weights. Data are reanalysed under these a poste-
riori weights and the procedure is repeated until a stable solu-
tion, i.e. a set of self-consistent cladograms, is obtained. In
implied weighting (Goloboff 1993), characters are attributed
weights in a non-iterative way by maximizing the sum of their
Goloboff fits, defined as k/k + es, where k is a concavity

constant (Goloboff 1997a). The implied weighting method is
preferred here because it finds trees in one stage and, as a
result, the solution obtained is not influenced by the initial
weights attributed to the characters (Kaila 1999); self-
consistency of the final cladograms is not defined with respect
to a pooled set of topologies (Harbach & Kitching 1998);
the fit function used does not have a lower bound of zero and
so the chance of dismissing evidence by entirely excluding
characters is minimized; and the method does not down-
weight multistate characters (Goloboff 1993).

Implied weighting on the data in Table 1 was performed in
PeeWee 2.6, with the default value for the concavity constant
(‘conc 3’) in effect. A single fittest tree (Fig. 5) with fit 755.5
and a length of 964 steps was found in 221 of the 500 random
addition sequences executed (command ‘mult*500’, using
‘max*’ was not necessary). The same solution was obtained
under ‘amb=’ and ‘amb-’, indicating that no spurious resolu-
tion due to unsupported (Coddington & Scharff 1994;
Wilkinson 1995) or ambiguously supported (Nixon &
Carpenter 1996) branches was present. The unique tree found
under ‘conc 3’ is also similar to the trees found under equal
and successive weighting (see below). Implied weighting was
performed in PAUP 4.0 beta 4a as well, with ‘pset goloboff=yes;
hsearch addseq=random nreps=500’. The default value for
the concavity constant ‘gk=2’ was used, which is identical to
‘conc 3’ in PeeWee (Bosselaers & Jocqué 2000b). A single fit-
test tree, identical to the ‘conc 3’ PeeWee tree, was found in
188 out of 500 random addition sequences. PAUP, which cal-
culates fit values more accurately and with a different order
of magnitude and sign than PeeWee, gave the following
statistics for this tree: fit, –75.895; length, 964; ci, 0.234; ri,
0.558; and rc, 0.131. With ‘pset gpeewee=yes’ in effect, emu-
lating PeeWee, a fit of –755.5 was obtained.

The data set in Table 1 was also analysed under the other
concavity settings (1, 2, 4, 5 and 6) available in PeeWee. It
turned out that the results obtained were sensitive to the con-
cavity constant used. Under ‘conc 2’, three trees with fit 633.6
and lengths 964, 965 and 965 were found, one of them being
identical to the single ‘conc 3’ tree and the other two differing
by small rearrangements in clade 16 (node numbers are indi-
cated in Fig. 5). Under ‘conc 1’, two trees with fit 461.1 and
length 977 were found, in which clade 1 occupies two alter-
native positions, resulting in a basal trichotomy in their con-
sensus. Because, under this very low concavity value, implied
weighting weighs so strongly against homoplastic characters
that excessive weight is given to a small set of mutually con-
sistent characters, this solution is not preferred. Under both
‘conc 4’ and ‘conc 5’, the same unique tree, with length 945
and fits 845.0 and 915.0, respectively, was found. This tree
shows clade 1 as the sister clade to a large, mostly pectinate
clade grouping all other genera, an arrangement that does
not reveal much interesting information about relationships
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