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ABSTRACT: Rheodithella kalashana gen.n., sp.n.,
is described from Chitral, in the Hindu Kush Range of
Northwest Pakistan. Rheodithella gen.n. is the first
representative of the subfamily Verrucadithinae Cham-
berlin, 1929 (new status) known from the Palaearctic. A
revised diagnosis of the related South American genus
Cryptoditha Chamberlin & Chamberlin, 1945 is given,
based on an examination of the type species, C. elegans
(Beier, 1931). The Brazilian species Verrucadithella
francisi Feio, 1945 is transferred to Cryptoditha, comb.n.
A key is given to the genera of the Verrucadithinae. The
genus Anisoditha Chamberlin & Chamberlin, 1945 is
removed from the Tridenchthoniidae Balzan, 1892 and
assigned to the Chthoniidac Daday, 1888.

PE3IOME: U3 Yurpana (ropst [ mEayKy™I, CeBepo-
3ananneii [lakucran) onmucana Rheodithella kalashana
gen.n., sp.n. TO MEPBBIA MPEACTABUTEIH MOICEMEH-
crBa Verrucadithinae Chamberlin, 1929 (HoBBIi cTa-
Tyc), uzBectHblil u3 [laneapkruxu. Ilpeacrasien Ho-
BBI JHMArHo3 OJIM3KOTO HOKHOAMEPUKAHCKOIO poja
Cryptoditha Chamberlin & Chamberlin, 1945 Ha ocHo-
BaHUM IiepenccienoBanus Tunosoro suna C. elegans
(Beier, 1931). bpasunbckuii Bun Verrucadithella francisi
Feio, 1945 momemien B coctaB poma Cryptoditha,
comb.n. Jlan xirou ans pogoB Verrucadithinae. Pox
Anisoditha Chamberlin & Chamberlin, 1945 BriBeneH
u3 cocraBa Tridenchthoniidae Balzan, 1892 u mepene-
cen B coctaB Chthoniidae Daday, 1888.

Introduction

Most members of the tridenchthoniid subfamily
Verrucadithinae Chamberlin (new rank) are distributed
in the Southern Hemisphere, the exception being Ver-

rucaditha spinosa (Banks, 1893), from the southeastern
United States. It was therefore a surprise to find an
undescribed species of Verrucadithinae amongst mate-
rial collected by C. Besuchet & I. Lobl in Pakistan.
Because the specimens were collected from a natural
habitat in a relatively isolated region, we consider it
highly unlikely that this species could have been intro-
duced to Pakistan. It seems probable that it is a relictual
taxon, being either an ancient Palaearctic element or,
perhaps, having arrived on the Indian tectonic plate.
Many parts of Asia remain poorly known in terms of
their pseudoscorpion faunas, so it is possible that other
Verrucadithinae remain to be discovered there.

Because the new species shows similarities with the
South American genus Cryptoditha Chamberlin &
Chamberlin, 1945, material of the type species, Crypto-
ditha elegans (Beier, 1931), was examined for compar-
ison. This allows us to give a revised diagnosis of this
poorly known genus.

Measurements and terminalogy follow Chamberlin
[1931] and Harvey [1992].

Systematics

Family TRIDENCHTHONIIDAE Balzan, 1892

Subfamily VERRUCADITHINAE Chamberlin,
1929, new rank

Verrucadithini Chamberlin, 1929: 59; Beier, 1931: 49; Cham-
berlin & Chamberlin, 1945: 17.

Type genus: Verrucaditha Chamberlin, 1929.

REMARKS: Chamberlin & Chamberlin [1945] divided
the Tridenchthoniidae into two subfamilies: Tridenchthonii-
nae Balzan, 1893 and Cecodithinac Chamberlin & Chamber-
lin, 1945. However, the Cecodithinae has recently been re-
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Figs 1—15. Rheodithella kalashana genn., spn: 1 — female palp, dorsal view; 2 — tips of fingers, dorsal view; 3 — tips of fingers,

lateral view; 4 — female carapace, dorsal view; 5 — lateral contour of male carapace; 6 — anterolateral corner of carapace; 7 — mesh-
like structure of carapace surface (posterolateral corner); 8 — left chelicera of male, dorsal view; 9 — right coxae of female; 10 —
coxal spine on coxa II; 11 — right coxa IV of male; 12 — detail of posterior margin of coxa IV of female, lateral view; 13 — ventral
aspect of female genitalia; 14 — ventral aspect of male genitalia; 15 — setae of male genitalia, ventral view. Scale line: 0.2 (1, 4, 3,
9, 11, 12), 0.1 (8), 0.06 mm (2, 3, 6, 13—15).

Puc. 1-15. Rheodithella kalashana genn., spn: 1 — naabna camxu, cBepxy; 2 — BepIIMHBI IAAbLEB, CBEPXY; 3 — TO 3Ke, cGOKYy;
4 — xapamaxc camxm, cBepxy; 5 — GOKOBOV KOHTYp Kapalakca camua; 6 — mepepHeOOKOBOTL YTOA Kapanakca; 7 — SencTas CTpyKTypa
IOBEXHOCTHM Kaparakca (3aAHe60KOBOM yroa); 8 — AeBas xeanyepa camiya, CBepxy; 9 — mpasble Tasuku camky; 10 — KOKCAABHBIV IINII
Ha tasukax 1I; 11 — npasem tasux IV y camna; 12 — peraam crpoenms sapsero xpast Tasmka [V y camkn, cboxy; 13 — Bup cHMsy
reHmMTaAMit camku; 14 — Bua cHU3Y remmuTasmii camya; 15 — meTuHKM Ha reHmTaAMsx camya, causy. Macmrab: 0,2 (1, 4, 5, 9, 11, 12),

0,1 (8), 0,06 mm (2, 3, 6, 13—15).

moved from the Tridenchthoniidae and synonymized with
the chthoniid subfamily Chthoniinae Daday, 1888 [Judson,
2001]. This leaves the Tridenchthoniidae with only a single
subfamily, Tridenchthoniinae, containing the tribes Tridench-
thoniini Balzan and Verrucadithini Chamberlin. To eliminate
redundancy between the subfamily and subfamily categories,
we here raise these tribes to subfamilial level.

The Verrucadithinae is here considered to comprise the
following genera: Anaulacodithella Beier, 1944; Cryptoditha
Chamberlin & Chamberlin, 1945; Pycnodithella Beier, 1947,
Rheodithella n. gen.; Sororoditha Chamberlin & Chamberlin,
1945; Verrucaditha Chamberlin, 1929; and Verrucadithella
Beier, 1931. The systematic position of Anisoditha Chamber-
lin & Chamberlin, 1945 (which Chamberlin & Chamberlin
[1945] placed in the Verrucadithini) is discussed below.

Rheodithella gen.n.

Type species: Rheodithella kalashana sp.n.

DIAGNOSIS: Verrucadithinae of normal facies. Vestit-
ural setae not greatly increased in number (weakly neotri-
chous); carapace with about 30-32 setae. Tergites uniseriate,
with six setae at most. Carapace broadest posteriorly; hispid
at sides; eyes well-developed; anterior margin depressed
medially, epistome absent. Notch of male sternite I1I broadest
distally. Chelicera with six setae on hand; movable finger
without an isolated apical tooth. Hand of chela slightly
narrowed at base of fingers, but without an abrupt constric-
tion or sulcus. Movable finger of chela with complex arrange-
ment of apodemes: anterior apodeme long and strongly scle-
rotized, directed downwards, posterior apodeme smaller and
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Figs 16—17. Rheodithella kalashana genn., spn: 16 — leg IV of male; 17 — male chela, lateral view. Scale line: 0.2 mm.
Puc. 16—17. Rbeodithella kalashana genn. spn: 16 — nora IV y camua; 17 — xeaa camuya, cboky. Macmrab: 0,2 mm.

directed posteriorly. Dentition of chela simple, consisting of
spaced, upright teeth, without smaller intercalary teeth; teeth
of movable finger only decreasing in size at base, not becom-
ing flattened or contiguous; accessory tooth at tip of fixed
finger large. Trichobothrium e much closer to ds than to it;
est and it separated by about two bothridial diameters; sb, st
and ¢ forming a fairly compact group (distance sb—¢ about 1/
7 of finger length), st slightly nearer to sb than to ¢. Intercoxal
tubercle absent. Coxal spines present on coxae [ and II,
bipinnate for most of their length.

ETYMOLOGY: From the Greek rheos (of or pertaining
to a stream), with the suffix dithella (a diminutive derived
from the name Edith); gender feminine.

Rheodithella is similar to the South American genus
Cryptoditha, but they can be separated by the shape and
sculpturing of the carapace, the number of setae on its poste-
rior margin, the spacing of trichobothria sb-sz-t, the develop-
ment of the apodemes of the movable chelal finger and the
form of the notch on male sternite II1.

Rheodithella kalashana sp.n.
Figs 1-17.

Holotype d" (Muséum d’Histoire naturelle, Geneva), Paki-
stan, Chitral, Bumburet, in damp gravel along a stream, 24 May
1983, leg. C. Besuchet & I. Lobl.

Paratype ¢ (Muséum d’Histoire naturelle, Geneva), same

data as holotype.

ETYMOLOGY. Named in reference to the Kalash peo-
ple, inhabitants of the Bumburet valley.

DESCRIPTION. Carapace (Figs 4-7) slightly longer that
broad, with moderate net-like reticulation laterally; eyes well-
developed, posterior eye nearly one ocular diameter from
anterior eye (Fig. 6); anterior margin depressed in middle and
denticulate, without an epistome; setae 8:m4m:4:4:8 (30) in
J" and 8:m6m:4:4:8 (32) in @; setae slightly lanceolate;
microseta (m) lying below eyes (Fig. 6). Tergites with net-
like reticulation, setae 4:6:6:6:6:6:6:6:4 (% 6):4:2:0. Coxal
setae P 9 (two on manducatory process), [ 6, 11 7, 1119, IV §;
coxa II with 4-5 spines, coxa III with 4 spines, spines
bipinnate for most of their length (Fig. 10); coxa I with a blunt
apical process; coxae IV showing sexual dimorphism: ¢ with
posterior margin produced into a lobe and bearing more setae
than in " (Figs 9, 11, 12). Intercoxal tubercle absent. '
genital region as in Fig. 14; internal genitalia with 4 pairs of
glandular setae (Fig. 15); anterior operculum with 12 setae,
posterior with (3m)15(3m), plus 6-7 along each side of notch
[total (3m)29(3m)]; chaetotaxy of sternites IV-XII (3m)5
(3m):9:8:7:8:8:6:4:0:2. ¢ genital region as shown in Fig. 13;
gland pores arranged in numerous small plates; sternal chae-
totaxy 12:(3m)10(3m):(3m)5(3m):9:9:7:8:8:6:4:0:2. Pleural
membrane of opisthosoma plicate.

Chelicera with six setae in basal part; movable finger with
seta distad of middle of finger; serrula exterior with 15
lamellae; flagellum of 10-11 blades; fixed and movable
fingers with five teeth, distal tooth larger than the others;
movable finger without raised spinneret.
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Figs 18—24. Cryptoditha elegans (Beier, 1931), syntypes (all figures of male, except 24): 18 — carapace; 19 — right chela (hand
broken), with detail of teeth; 20 — left chelicera; 21 — coxal spine on coxa II; 22 — left palp (femur broken), dorsal view; 23 —
male genital area; 24 — tip of movable cheliceral finger of tritonymph, showing spinnerets. Scale line: 0.2 (18—20, 22), 0.06 mm

(23-24).

Puc. 18—24. Cryptoditha elegans (Beier, 1931), cuntnnst (Bce pucyakm camya, kpome 24): 18 — kapanaxc; 19 — npasas xeaa (pyxa
cAOMaHa) ¢ AeTaasmu crpoernst 3y6os; 20 — aesast xeanyepa; 21 — xokcaapHbIM mmn Ha Tasuke 1[; 22 — aesas massna (6eApo caomano),
cBepXy; 23 — pailoH reHnTaAni y camya; 24 — BepIImHa MOABMSKHOTO IAAbLIA XCAULIEP Y TPUTOHUMPBI, ACMOHCTPUPYIOIJast Ay TUHHbIC

rpudeaskn. Macira6b: 0,2 (18—20, 22), 0,06 mm (23—24).

Palp (Figs 1, 16) with trichobothriotaxy as illustrated.
Marginal teeth of chelal fingers sparse, acute, prominent and
distinctly spaced; fixed finger of chela with 20 (% 17), mov-
able finger with 16 (% 14) teeth. Fixed finger with a long
‘accessory tooth’ (Fig. 2); when the chela is closed, the tip of
the movable finger rests between the terminal tooth of the
fixed finger and the accessory tooth (Fig. 2). Apodemes of
movable finger complex: anterior apodeme directed down-
wards at an angle of about 45°; posterior apodeme long and in
line with axis of finger.

Legs typical (Fig. 17), leg IV basitarsus with tactile seta
near middle (TS=0.51), telotarsus with tactile seta proximad
of middle (TS=0.38).

Measurements (in mm), with standard ratios in parentheses.

d". Carapace 0.42 x 0.39 (1.1). Palp: femur 0.63 x 0.10
(6.3); patella 0.28 x 0.11 (2.6); chela 0.87 x 0.15 (5.8); hand
0.39 (2.6); movable finger 0.49 (1.3 x hand). Leg IV:
femur+patella 0.48 x 0.17 (2.8); tibia 0.35 x 0.07 (5.0);
basitarsus 0.19 x 0.05 (3.8); telotarsus 0.34 x 0.03 (11.3).

Q. Carapace 0.43 x 0.40 (1.1). Palp: femur 0.63 x 0.11
(5.7); patella 0.29 x 0.12 (2.4); chela 0.90 x 0.16 (5.6); hand
0.39 (2.4); movable finger 0.52 (1.3 x hand).

Cryptoditha Chamberlin & Chamberlin, 1945

Cryptoditha Chamberlin & Chamberlin, 1945: 29-30.

Type species: Tridenchthonius elegans Beier, 1931, by
original designation.

REVISED DIAGNOSIS. Verrucadithinae of typical fa-
cies. Vestitural setac showing only weak neotrichy; cara-
pace with about 30-36 setae. Tergites uniseriate, with six
setae at most. Carapace broadest at level of eyes; surface
reticulate; eyes strongly developed, with large lenses; ante-
rior margin not depressed medially, provided with a broad
epistome; posterior margin with only four setae. Notch of &
sternite III broadest half-way along its length. Chelicera
with six setae on hand; movable finger with an isolated
apical tooth; tritonymph with five spinnerets (absent in
adult). Hand of chela without an abrupt constriction or
sulcus. Dentition simple, with spaced, upright teeth on both
fingers; accessory tooth at tip of fixed finger small. Apo-
demes of movable chelal finger only weakly developed.
Trichobothrium ef much closer to ds than to if; trichobothria
sb, st and ¢ well spaced (distance between sb—t about 1/4 of
finger length), st slightly nearer to ¢ than to sb. Intercoxal
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tubercle absent. Coxal spines present on coxae I and II,
bipinnate along whole length.

Cryptoditha elegans (Beier, 1931)
Figs 18-24.

Tridenchthonius elegans Beier, 1931: 52, 1932: 34-35, fig.
40-41.

Cryptoditha elegans (Beier, 1931): Chamberlin & Chamberlin,
1945: 30, fig. 6; Mahnert, 2001: 96 (in part: not Cryptoditha cf.
elegans).

Material examined. Syntypes: 3 0'd", 1 T (NHMW), Brazil
(ex Sellnick collection). The types are in poor condition, having
previously dried out. According to Beier [1931] they were
collected at Passo Quatro, which probably corresponds to the
town of that name in the province of Minas Gerais.

SUPPLEMENTARY DESCRIPTION OF J'. Carapace
(Fig. 18) longer than broad; with well-developed eyes, ante-
rior pair with strongly vaulted lens; anterior margin strongly
serrate, with a broad epistome; setae 8:m8m:4:4:4 (30), mi-
crosetae (m) lying lateroventrad of eyes. Tergites reticulate;
chaetotaxy of tergites [-VIII 4:6:6:6:6:6:6:6. Palp coxa w1th
two setae on manducatory process. Coxa Il with six bipinnate
spines; coxa III with four spines; intercoxal tubercle absent.
Chelicera (Fig. 20) with six setae on hand; flagellum of 11
blades; fixed finger with ten teeth, distal tooth enlarged;
movable fingers with six teeth, distal tooth enlarged; no
spinneret evident. Palp (Figs 19, 22) with hand not constrict-
ed, fingers gently curved in dorsal view; marginal teeth of
fingers sparse, acute, prominent and widely spaced; fixed
finger of chela with 25, movable finger with 28 teeth; distal
accessory tooth of fixed finger small. Trichobothria as illus-
trated (Figs 19, 22). ' genital region (Fig. 23) with notch of
posterior operculum broadest at middle and bordered by 12
setae on each side; internal genitalia with four pairs of
glandular setae.

Measurements (in mm), with standard ratios in parenthe-
ses. Carapace 0.46 x 0.38 (1.2). Palp: femur 0.63 x 0.13
(4.85); tibia 0.32 x 0.13 (2.5); chela 0.85 x 0.17 (5.0); hand
0.32 (1.9); movable finger 0.53 (1.7 x hand).

REMARKS. Mahnert [2001] suggested that the types of
C. elegans might be lost because they were not present in the
Sellnick collection, which is housed in the Zoologisches
Museum Hamburg (H. Dastych, in litt.). Fortunately, the
types have been found in the Vienna Museum by J. Gruber
and were available for study.

It is now clear that the female described by Mahnert
[2001] from a cave in Minas Gerais as ‘Cryptoditha cf.
elegans’ is not conspecific with the types. Mahnert’s species
resembles Rheodithella in having well-developed apodemes,
straight chelal fingers, carapace broadest posteriorly and
trichobothria sb—t relatively close. We believe that these
characteristics are sufficient to exclude this species from
Cryptoditha, but it remains to be seen whether it should be
placed in Rheodithella or some other genus. Mahnert’s spe-
cies differs from Rheodithella kalashana sp.n. in having only
four posterior setac on the carapace (as in Cryptoditha),
larger, less robust palps, and a slightly higher number of teeth
of the chelal fingers, with those at the base of the movable
finger becoming blunt.

We here transfer another Brazilian species, Verruca-
dithella francisi Feio, 1945, to Cryptoditha. Feio [1945] was
unaware of the papers by Beier [1944] and Chamberlin &
Chamberlin [1945], in which a more restricted concept of the
genus Verrucadithella was adopted. It has long been evident
that francisi is misplaced in Verrucadithella, but no attempts

have been made to assign it elsewhere. Feio’s description is
rather brief, but his figures suggest thatfrancisi is congeneric
with elegans. Although this placement requires confirma-
tion, it is certainly preferable to leaving francisi in Verruca-
dithella. Cryptoditha francisi (Feio), comb.n., can be sepa-
rated from C. elegans by the relative length of the chelal
fingers (only 1.3 x hand in francisi) and the lower number of
chelal teeth (fixed finger with about 17 and movable finger
with about 14 in francisi).

KEY TO THE GENERA OF VERRUCADITHINAE

1. Distal teeth of movable finger of chela upright and well
spaced, setae of carapace simple or only weakly tubercu-
LALE ettt 2.

— Distal teeth of movable finger of chela low and contiguous,
setae of carapace set on distinct tubercles .....................
.................. Verrucaditha Chamberlin (North America).

2. Trichobothriumet closer toit than tods or midway between
EHEIM . 3.

— Trichobothrium et clearly closer to ds than to if.............
........................... Anaulacodithella Beier (South Africa,

New Caledonia, Lord Howe Island, Australia).

3. Dorsum of chelal hand with abrupt depression or sulcus
near base of fixed finger .........ccooeireiiiiiiiceee
.............................. Verrucadithella Beier (East Africa).

— Dorsum of chelal hand normal, without abrupt depression

OF SUICUS ..o 4
4. Median tergites with siX setae ...........coceeune .. 5.
— Median tergites with more than ten setae ..................... 6.

5. Trichobothrium st midway between sb and ¢ or slightly
closer to latter; accessory tooth of fixed chelal finger
small; carapace hispid........cccccoveviriniinieniiniiieieieeens
Cryptoditha Chamberlin & Chamberlin (South America).

— Trichobothrium st closer to sb than to ¢; accessory tooth of
fixed chelal finger large; carapace reticulate .................
...................................... Rheodithella gen.n. (Pakistan).

6. Carapace granulate, with less than 35 setae ............c........
................................. Pycnodithella Beier (East Africa).

— Carapace smooth or reticulate, with at least 40 setae ... 7.

7. Carapace smooth, tergites biseriate ..........cccoecererereennenene
......................... Sororoditha Chamberlin & Chamberlin

(South America).

— Carapace reticulate, tergites uniseriate ..........ccoceevvevennene.

........................ ‘Pycnodithella’ harveyi Kennedy, 1989
(Southeastern Australia).

Transfer of4Anisoditha Chamberlin & Cham-
berlin to the Chthoniidae

Chthonius curvidigitatus Balzan, 1887, the type
species of Anisoditha Chamberlin & Chamberlin, was
placed in the Tridenchthoniidae by Beier [1932] (as a
doubtful species of Verrucaditha), and later by Cham-
berlin & Chamberlin [1945], based on Balzan’s [1890]
redescription. The only characters that could support
this interpretation are the basal position of trichobothria
ib and isb on the hand, as illustrated in Balzan’s [1890]
figure 27, and the chaetotaxy of the tergites, which
Balzan [1890] described as being similar to that of
Sororoditha hirsuta (Balzan) (i.e. “molti peli, disposti
disordinatamente su due file”). However, in his original
description of the species, Balzan [1887] illustrated the
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trichobothria in the middle of the hand [Balzan, 1887:
unnumbered (13th) plate, fig. B] and described the
tergal setae as “paucis” (few). The chela of curvidigita-
tus, with its curved fingers and reduced dentition on the
movable finger, is quite unlike that of any known tri-
denchthoniid. This type of chela is only found in Chtho-
niidae, such as Austrochthonius Chamberlin, 1929,
Drepanochthonius Beier, 1964 and Pseudochthonius
Balzan, 1892. All three of these genera occur in South
America, so it is possible that Anisoditha is a junior
synonym of one of them, although Balzan’s description
of two pairs of eyes would seem to exclude Pseudoch-
thonius. Balzan [1887] himself compared A. curvidigi-
tata to the chthoniid Chthonius (E.) tetrachelatus (Prey-
ssler, 1790), rather than to tridenchthoniids. An exami-
nation of the types or topotypic material of 4. curvidig-
itata will be required to resolve the status of Anisoditha,
but in the meantime we are confident in removing this
genus from the Tridenchthoniidae and transferring it to
the Chthoniidae.
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