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Abstract

The present studies continue our acarological investigations of soil inhabiting Parasitiformes from South and Central America.
We discovered very remarkable species of the genus Cheiroseius Berlese, 1916 (Gamasina, Ascidae) from Ecuador. We explain

the function of special organs of Cheiroseius and outline the significance of Parasitiformes in soil biology. Two new species of the
subgenus Cheiroseius Berlese, 1916 s. str. and three new species of the subgenus Episeius Hull, 1918 are described and illustrated.
Diagnoses of the genus Cheiroseius and the subgenera are given. We further generate keys for known and new species of the
Cheiroseius tennesseensis-complex and the Cheiroseius necorniger-complex.
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1. Introduction

Fundamentals. Over the last decades, our soil-
zoological studies focused on the analysis of soil samples
from South and Central America (Karg 1994, 1997, 2003,
2006, 2007, Karg & Schorlemmer 2009, 2011). The late
A. Zicsi, formerly University of Budapest, sent us samples
from Acarina, cohors Gamasina. As an essential basis for
these studies served the internationally compiled annual
series Bibliographia Acarologica, published by Axel
Christian from the Senckenberg Museum fiir Naturkunde
Gorlitz. These studies also show that systematics by
Kranz & Walter are not always based on phylogenetic
findings but convergent similarities (Note by Christian &
Karg 2006: The predatory mite genus Lasioseius, p. 102).

Genus Cheiroseius. Species of Cheiroseius prefer
moist habitats located near brooks or pools in moss
or litter (Karg 1981, 1982, 1998). Adult females of
Cheiroseius are phoretic on flies colonizing these

habitats (Krantz & Walter 2009). They orient themselves
by moving leg I up and down. Leg I is equipped with
apical thin tactile setaec and tubular setae which allow
for the receiving of chemical and olfactory stimuli (Fig.
1A). Simultaneously, special ambulacra with lobate
pulvilli of leg II to I'V enable the mites to move over the
moist substrata (Fig. 1B). The chelicerae are formed like
tweezers (Fig. 2). With these mouth parts, the animals
are able to pull out Nematodes from moist substrates.
Species of Cheiroseius are specialized in this type of
prey (Karg 1962, 1968, 1973). Further, the prominently
developed peritremes of Cheiroseius are remarkable
(Figs 5, 6, 7). They allow respiration under very wet
conditions of the soil strata.

The genus was revised by Evans & Hyatt (1960),
Karg (1981, 1998), chaetotaxy after Evans (1963). Karg
(1981) divided the genus into two subgenera: subgenus
Cheiroseius Berlese, 1916 s. str. and subgenus Episeius
Hull, 1918 (Syn.: Posttrematus Karg, 1981). Dividing
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the genus taxonomically activated an old synonym of
Cheiroseius: Episeius Hull, 1918. This old name has
priority and is used for the new subgenus.

According to soil biology, the presence of this
genus represents a suitable bio-indicator for decaying
processes under wet and damp conditions (Karg 1982).
We have found species of the genus in high numbers in
soils of tropical rain forests, both, high in numbers of
individuals as well as species, compared to European
habitats (Karg 1998).

In samples from Ecuador, the genus Cheiroseius
proved especially species-rich (Karg 1998). The number
of individuals was relatively low. Nine sample sites
contained 17 species, of which 16 were novel species. In
the present analysis, the last three samples of this series
were assessed. Five new species were described.

2. Material and methods

Prior to studying, the mites are treated with a mixture
of hot glycerine and acetic acid. Subsequently, they
are mounted in glycerine, studied and drawn. For
preservation, the Holotypes and paratypes are mounted
in polyvinyl-lactophenol. The chaetotaxy of dorsum and
venter follows Christian & Karg (2008).

Deposition of types: Holotypes and paratypes
are deposited in the Acarological Collection of the
Senckenberg Museum fiir Naturkunde Gorlitz.

A B
o

Figure 1. Ambulacra of tarsi, (A) at tarsus I with thin tactile setae
—43 to 68 um long; (B) at tarsi II, I11, IV with slender and markedly
acute pulvilli — 37 to 47 long; (A) female of Cheiroseius christiani
n. sp. (B) female of Cheiroseius macrotarsus n. sp.

3. Results
Genus Cheiroseius Berlese, 1916
Typus species: Sejus viduus C. L. Koch, 1839

Diagnosis: Ambulacra of Legs II-IV well developed,
each leg consists of a pair of claws and three slender
pulvilli markedly pointed, an adaptation for movement
over a moist substratum, relevant chaetotactic formulae
of legs refer to tibia I'V: X-type 2-1/1,3/1-2 and genu IV:
[X-type 2-2/1,3/0-1, chelicerae formed like tweezers.
Particularly characteristic are the serrated cross-ledges of
the hypostom without lateral borders (Karg 1993, p. 269,
Fig. 202 d), valid for all embryonal states. Note: While
characteristic for the genus, the hypostom is not relevant
for the distinction of species.

1. Subgenus Cheiroseius Berlese, 1916 s. str.

Diagnosis: Stigma situated between coxae III and
1V, peritreme without posterior prolongation or with a
short respectively slender posterior prolongation at most
extending to about the middle of coax I'V.

2. Subgenus Episeius Hull, 1918 (Syn.: Posttrematus
Karg, 1981)

Diagnosis: Stigma situated between coxae III and IV,
peritreme with distinct posterior prolongation reaching
beyond the posterior margin of coxa I'V.

We detected two new species that belong to the
Subgenus Cheiroseius Berlese, 1916 s. str. and three new
species that belong to the Subgenus Episeius Hull, 1918.

Figure 2. Chelicerae of females: (A) Cheiroseius macrotarsus n. sp.;
(B) Cheiroseius christiani n . sp. (see text for measuring values).
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3.1. Subgenus Cheiroseius Berlese, 1916 s. str.
Cheiroseius stigmaticus n. sp.

Material examined: Holotypus . Ecuador, 1987,
Province Napo, Pusono, on the left banks of Rio Pusono,
300 m a.s.l., moss from tree stems, in the rainforest.

Etymology: As to the extremely large stigma.

Diagnosis: Leg I shorter than the length of idiosoma,
tarsus I longer than tibia I, ventrianal shield bearing 5
pairs of setae, middle prolongation of the tectum nearly
three times the length of the lateral prolongations, stigma
extremely large, ventrianal shield some wider as long.

Description: Idiosoma ¢ 310 x 218 um, oval, color
brown.

Dorsum: Surface of the pro-dorsum reticulated, setae
at the vertex 7-9 um long, at the middle of the shield 20—
30 um long, most of dorsal setae 30—35 pm long and arise
from small protuberances (Fig. 3A).

Venter: Ventrianal shield pentagonal, 129 pm wide,
95 um long, bearing 5 pairs of setae, 15—-17 um long,
postanal seta only 10 um long, genital shield nearly as
long as wide, genital setae 15 um long, setae of the sternal
shield 22 um long, peritremes slender with a small, very
short prolongation, however the stigma extremely large,
in diameter as the anus, broad (Fig. 3B).

Gnathosoma: Tectum with three prongs which are
forked apically, middle prong = 16 um, lateral prongs =
6 um long (Fig. 3C). Digitus mobilis of the chelicerae
with two teeth, digitus fixus with three teeth.

Legs: I = 270, II = 209, III = 174, IV = 296 um long
corresponding to an idiosoma of 310 um length, all of the
tarsi with paired claws, at leg I shorter, tarsus I =87 um,
tibia I = 44 um long, setac mostly very short, apical
touch-setae at tarsus I longer: 25-26 pm long. relevant
chaetotactic formulae of legs refer to tibia IV: X-type
2-1/1,3/1-2 and genu IV: IX-type 2-2/1,3/0-1 (Fig. 3D).

Cheiroseius zicsii n. sp.

Material examined: Holotypus 9. Ecuador, 1987,
Province Napo, Pusono, on the left banks of Rio Pusono,
300 m a.s.l., moss from tree stems, in the rainforest.

Etymology: We name the species in honor of the late
A. Zicsi from the research team of the University of
Budapest who has sent us mites from South and Central
America for our investigations of Parasitiformes.

Diagnosis: Leg I shorter than the length of idiosoma,
tarsus [ longer than tibia I, stigma extremely large,
sternal shield with a reticulated area medially, ventrianal
shield distinctly wider than long, width : length =5 : 3
and bearing 5 pairs of setae, middle prolongation of the
tectum remarkably longer than the lateral prolongations.

Description: Idiosoma @ 336 x 210 um, oval, color
brown.

Dorsum: Surface of the pro-dorsum reticulated, setae
at the vertex 8 um long, at the middle of the shield 30 pm
long, most of dorsal setac 31-35 um long and arise from
small protuberances (Fig. 4A).

Figure 3. Cheiroseius stigmaticus n. sp. female, (A) dorsum; (B) venter; (C) tectum; (D) leg I (see text for measuring values).
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Venter: Sternal shield with a reticulated area medially,
sternalsetae 18—22 pmlong, ventrianal shield pentagonal
145 pm wide, 85 um long bearing 5 pairs of setae,
15—17 pm long, postanal seta only 9 um long, genital
shield wider than long, genital setae 15 um long,
peritremes slender with a small, very short prolongation,
however the stigma extremely large, in diameter as the
half width of coxa IV (Fig. 4B).

Gnathosoma: Tectum with three prongs which are
forked apical, middle prong = 12 um, lateral prongs =
9 um long (Fig. 4C). Digitus mobilis of the chelicerae
with two teeth, digitus fixus with five teeth. Hypostome:
Fig. 8A.

Legs: I = 280, II = 245, III = 231, IV = 205 pm long
appropriate an idiosoma of 336 um length, all of the

tarsi with paired claws, at leg I shorter than at tarsi II to
IV, tarsus I = 91 pum, tibia I = 39 um long, setaec mostly
very short: 7-12 pm long, apical touch-setae at tarsus I
longer: 2628 um long, at tarsi of legs II to IV two thin
macro setae: 26 and 34 um long respectively; relevant
chaetotactic formulae of legs refer to tibia IV: X-type
2-1/1,3/1-2 and genu I'V: IX-type 2-2/1,3/0-1 (Fig. 4D).

The two new species, Cheiroseius stigmaticus n. sp.
and Cheiroseius zicsii n. sp., belong to the Cheiroseius
tennesseensis-complex s. Karg (1998):

Diagnosis: Leg I shorter than the length of idiosoma,
peritreme with a slender posterior prolongation, shorter
than the diameter of coxa IV, tarsus I longer than tibia
I, ventrianal shield bearing 4—5 pairs of setae (para-anal
setae included).

Figure 4. Cheiroseius zicsii n. sp. female, (A) dorsum; (B) venter; (C) tectum; (D) leg I (see text for measuring values).

Key to the females of the Cheiroseius tennesseensis-complex — new and known species

Ventrianal shield bearing 5 pairs of setae para-anal setae included ...........ccoocoeviirieriiriiiniiiee e

Y, the diameter of coax IV, ventrianal shield distinctly wider than long,

1(6)
2 (5) Stigma at the peritreme exceptionally large, stigma diameter is '/ to /2 of the diameter of coxa [V ................
3 (@) Middle prolongation of the tectum nearly three times the length of the lateral prolongations, ventrianal shield
somewhat Wider as 10Ng: ......c.oocieviiiieriiiiereeeeeeee s Cheiroseius stigmaticus n. sp.
4 (3) Middle prolongation of the tectum at best twice the length of the lateral prolongations, stigma extremely
large, in diameter =
WIALh : 1en@th =5 2 31 e Cheiroseius zicsiin. sp.
5(2) Stigma at the peritreme not enlarged, in diameter about '/10 of the diameter of coxa IV: ........cccccoviiiininnennn.
................................................................................................................. Cheiroseius levicuspidis Karg, 1998
6 (1) Ventrianal shield bearing 4 pairs of setae para-anal setae included ...........coocooeiiiiiiiiiiie
7 (8) Middle prolongation of the tectum = three times the length of the lateral prolongations: ...........ccccoeeevreerirecerieenne

........................................................................................................................ Cheiroseius brevivermis Karg, 1998
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8 (7) Middle prolongation of the tectum = at most twice the length of the lateral prolongations ............c.ccceeeeeneee
9 (14) Middle prolongation of the tectum = 1% to twice the length of the lateral prolongations............ccccccevverurennenne.
10 (13) Length of Ie@ T =300 t0 370 LU ....eouiitiiiitiiterieeeee ettt ettt ettt et et e et e st e st e st e et eseebesseeseebesseasenean
11 (12) Leg I with claws, dorsal setae simple, 14 relatively short, shorter than % distance 14 to IS: ........occcceuvnniccnnnccinnnn.

................................................................................................................ Cheiroseius tennesseensis (De Leon, 1964)
12 (11) Leg I without claws, dorsal setae lanceolate, 14 remarkably long reaching setae IS5: ..........cocooiviiiiiininiinece

.................................................................................................... Cheiroseius browningi (Evans et Hyatt, 1960)
13 (10) Length of leg I =260 pm Cheiroseius siphonophorus Karg, 1998
14 (9) Middle prolongation of the tectum only something longer than the length of lateral prolongations ................
15 (16) Dorsal shield covered by a reticulated pattern, leg [ = 410 pm, tarsus [ = 120 pm long: .........cccvevvveverinrennnnne

...................................................................................................................... Cheiroseius dungeri Karg, 1971
16(15) Dorsal shield without a reticulated pattern, leg I = 440—470 pm, tarsus [ = 104 pm long: ......cccevvvieiveienncne

3.2. Subgenus Episeius Hull, 1918

We detected three new species of the Cheiroseius
necorniger-complex, see Karg (1998) and Faraji,
Arjmandi-Nezhad & Karg (2008).

Cheiroseius macrotarsus n.sp.

Material examined: Holotypus Q. Ecuador, 1987,
Province Napo, Pusono, on the left banks of Rio Pusono,
300 m a.s.l., moss from tree stems, in the rainforest.

Etymology: As to the remarkably long tarsus of the
first legs, macros = long.

Cheiroseius bryophilus (Karg, 1969)

Diagnosis: Leg I distinctly longer than the length of
idiosoma, tarsus I longer than tibia I, tarsus I = 210 pm,
tibia I =133 um long, dorsal setac medium long, nearly
as long as distance 11-12 or longer, setae 14: 60 pm long,
lateral setae on shield and on lateral skin especially
long: = 60—70 pum and arise from small protuberances,
peritremes remarkably broad, ventrianal shield 200 pm
long and 255 pm wide.

Description: Idiosoma @ 713 x 417 um, oval, color brown.

Dorsum: Surface reticulated, within the areas of
the network fine stroke-structures, setae at the vertex
2627 um, at the middle of the shield 45—47 um, i2 and
14: 51-60 pm long, at the margin remarkably longer: 60—
70 pum, posterior setae 15 =22 um long (Fig. 5A).

Figure 5. Cheiroseius macrotarsus n. sp. female, (A) dorsum; (B) venter; (C) tectum; (D) leg I (see text for measuring values).
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Venter: Ventrianal shield nearly pentagonal, with
4 pairs of setae, 43—49 um long, postanal seta only
17 um long, genital shield nearly twice as long as wide,
genital setae 30 pm long, the pair of setae behind the
shield 42 um long, setae of the sternal shield: 32-37 um
long, semicircular depressions near its anterior margin
connected with two oval figurations, peritremes broad,
at the middle region distinctly broader than the anus,
further lateral of the middle region a field of minute
tubercles (Fig. 5B).

Gnathosoma: Tectum with three prongs which are
apically finely dented, middle prong = 20 um, lateral
prongs = 18 um long Fig. (5C), digitus mobilis of
chelicerae = 98 pm long, with two teeth; digitus fixus
apical with a row of 5 small teeth and terminal one
further tooth (Fig. 2A).

Legs: [ =757, 11 = 610, III = 592, IV = 827 um long as
appropriate to an idiosoma of 713 um length, all of the
tarsi with paired claws, tarsus at leg [ shorter than at legs
II to 1V, tarsus I = 210 um, tibia I = 133 pm long, setae
mostly short: 14—18 um long, apical touch-setae at tarsus
I longer: 73—77 pm long. at tarsi II to IV most of setae
short: 20-25 um long, at tarsi II and III one thin macro
seta: 63 um long at tarsus IV two macro setae: 53 and
123 um long respectively, relevant chaetotactic formulae
of legs refer to tibia I'V: X-type 2-1/1,3/1-2 and genu IV:
IX-type 2-2/1,3/0-1 (Fig. 1B, 5D).

Cheiroseius christiani n. sp.

Material examined: Holotypus @, 1 Paratypes ¢
Ecuador 1986, Province Cotopaxi, on the way to San
Francisco de las Pampas, 2200 m a.s.l., moss from rock
moistened continuously by a small spring.

Etymology: We name the species in honor of Axel
Christian for the extraordinary facilitation of international
collaboration and information in the field of Acarology.

Diagnosis: Leg I shorter than the length of idiosoma,
tarsus I longer than tibia I, tarsus I = 144 pm, tibia [ =
77 um long, dorsal setac medium long nearly as long as
distance I1-12, peritremes slender, nearly half as broad as
the anus width, ventrianal shield remarkably broad, 115 pm
long, 210 pm broad.

Description: Idiosoma ¢ 531 x 374 um, oval, color
brown.

Dorsum: Surface reticulated, setac at the vertex 10—
30 um, at the middle of the shield 30-40 pm long, most
of dorsal setae 45—47 um long, posterior setae [5 =46 pm
long. all setae arise from small protuberances (Fig. 6A).

Venter: Ventrianal shield pentagonal, with 4 pairs of
setae, 43—49 um long, postanal seta only 17 um long,
genital shield nearly twice as long as wide, genital setae
20 pum long, the pair of setae behind the shield 25 um long,
setae of the sternal shield 22-24 um long, semicircular
depressions near its anterior margin connected with a
relatively long middle line, peritremes slender, not as broad
as the anus (Fig. 6B).

Gnathosoma: Tectum with three prongs which are forked
apically, middle prong = 22 pm, lateral prongs = 16 um long

Figure 6. Cheiroseius christiani n. sp. female, (A) dorsum; (B) venter; (D) tectum; (D) leg I (see text for measuring values)
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(Fig. 6C), digitus mobilis of chelicerae 51 um long with two
teeth, digitus fixus with 4 teeth (Fig. 2B). Hypostome: Fig. 8B.

Legs: 1 = 496, 11 = 409, 111 = 348, IV = 470 um long
appropriate an idiosoma of 531 pm length, all of the tarsi
with paired claws, at leg I shorter than at legs II to IV,
tarsus I = 144 um, tibia I = 77 um long, setae mostly
very short: 11-18 um long, apical touch-setae at tarsus
I longer: 73—77 um long, most of setae at legs II to IV
very short: 12 to 17 pm long, at tarsi of legs I and III in
each case three thin macro setae: 39, 32 and respectively
53 um long, at tarsi of leg IV macro setae longer: 35,
70 and respectively 115 pm long. relevant chaetotactic
formulae of legs refer to tibia IV: X-type 2-1/1,3/1-2 and
genu IV: IX-type 2-2/1,3/0-1 (Fig. 1A, 6D).

Cheiroseius macropos n. sp.

Material examined: Holotypus § Ecuador 1986,
Province Pichinca, Pasochoa National Park 28002850 m
a.s.l., wet moss cover of stones lying in the creek.

Etymology: As to the extremely long first leg, macros =
long, podos = leg.

Diagnosis: Leg I extremely long, longer than the
length of idiosoma, tarsus I shorter than tibia I, tarsus I =
260 pm, tibia I =305 pm long, dorsal setae medium long,
nearly as long as distance 12-13, peritremes relatively
broad, nearly as broad as the anus, ventrianal shield
broad, 147 pm long, 200 um broad.

Description: Idiosoma @ 626 x 444 um, oval, color
brown.

Dorsum: Surface reticulated, setae at the vertex 7, 25,
and 34 um long at the middle of the shield 24-35 um
long, most of dorsal setac 43—45 pm long, posterior setac
15 =26 um long, all setae simple, needle like (Fig. 7A).

Venter: Ventrianal shield pentagonal, with 4 pairs of
setae, 28-53 um long, postanal seta only 13 pm long,
genital shield nearly twice as long as wide, genital setae
14 um long, the pair of setae behind the shield 25 um
long, setae of the sternal shield 18 um long, semicircular
depressions near its anterior margin connected with two
oval figurations, peritremes nearly as broad as the anus
(Fig. 7B).

Gnathosoma: Tectum with three prongs which are forked
apically, middle prong = 24 um, lateral prongs = 17 pm
long (Fig. 7C), digitus mobilis of chelicerae: 77 um long
with two teeth, digitus fixus apically with a row of 6 small
teeth and terminally one further tooth. Hypostome: Fig. 8C.

Legs: I = 1088, II = 550, III = 530, IV = 756 um long
corresponding to an idiosoma of 626 pm length, all of the
tarsi with paired claws, at leg I shorter than at tarsi II to
IV: 10 um long, tarsus I = 260 pum, tibia I =305 um long,
setae mostly very short: 12—17 um, apical touch-setae at
tarsus I longer: 50 um long, at tarsi II to III in each case
two thin macro setae: 46 and respectively 53 pm long,
other setae short: 14 to 17 um long, relevant chaetotactic
formulae of legs refer to tibia IV: X-type 2-1/1,3/1-2 and
genu IV: [X-type 2-2/1,3/0-1 (Fig. 7D).

Figure 7. Cheiroseius macropos n. sp. female, (A) dorsum; (B) venter; (C) tectum; (D) leg I (see text for measuring values).
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Figure 8. Hypostome: (A) Cheiroseius zicsii n. sp, (B) Cheiroseius christiani n. sp., (C) Cheiroseius macropos n. sp.; Photos: D. Goernert.
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Cheiroseius necorniger-complex
Diagnosis. Sternal shield with a pair of semicircular depressions near its anterior margin.

Key to the females of Cheiroseius necorniger-complex - new and known species

1 (20) Tarsus [ 1onger than tibIa L ........c.ccieiiiiieiiiiee ettt et e et e e e saeeseeseensesseeseesaenseesnanseans
2(9) LegIdistinctly longer than the length of the 1di0SOMA ..........cceeviiiiiiiiiiiieic e
3@ Dorsal setae short, I1 = distance 11-12, ventrianal shield distinctly wider than long: ..........cccccvecionnccnnnnn

............................................................................................................... Cheiroseius handschini (Schweizer, 1949)
4 (3) Dorsal setae medium long, setae I1 nearly as long as distance I1-12 01 I0NgeT........c.ccvveievieeiirrieieeieieeeeene
5(@) Tibia I = 100 t0 135 LM LOME .c..iiuiiiiiiiiiieieetiee ettt ettt sttt e e st e ente e st ent e eseeneeeneenseeneesseeneesneensenneas
6 (7) Tarsus I extremely long: 210 um, ventrianal shield remarkably wide: 255 um, peritreme remarkably

broad, wider than the anus: ...........coceiiiiiiiiiiiee e Cheiroseius macrotarsus n. sp.
7 (6) Tarsus I = 144 to 184 um long, ventrianal shield slightly wider than long: width = 177-228 pm, peritreme

slender: width = % the width of the anus: ..........cccoovvevvieieiieiene. Cheiroseius necorniger Oudemans, 1903
8 (5) Tibial=150to 170 um long, ventrianal shield remarkably wide, length : width=1: 1,4: ........ccccooceninnne.

................................................................................................................... Cheiroseius biarcuatus Karg, 1998
9 (2) LegIshorter than the idiosoma or equal in LeNth..........ccoooiiiiiiiiiiiicceeece e
10(13) Leg I shorter than the 1dI0SOMA .........cc.ieiiiieieiiee ettt ettt ae st eeeeseensesseeseeseenseeneenseans

11(12) Tarsus I nearly twice the length to the tibia I (= 77 pm long), ventrianal shield remarkably wide, length :
width = 1 : 1,8, caudal dorsal setae Z5 not longer than other setae on the posterior half of the shield: = 46 um

LOMIE: ettt ettt ettt n e st seneenens Cheiroseius christianin. sp.
12(11) Tarsus I = 140—150 pm, tibia I = 100 um long, length : width of the ventrianal shield =1 : 1,5, caudal dorsal
setae Z5 remarkably long: = 65 um long: .......ccoooeeviiiiiiniiiieee Cheiroseius latoventris Karg, 1998
13(10) Leg [ as 10ng aS the 1dI0SOMA ......ccviiiiriieieeiieieeie ettt et ettt e e teesteeseesseestesseenaesseensesseensesseenseessensenssensenns
14(15) Dorsum covered by a pattern of scales forming fine longitudinal strips, tarsus I = twice the length to
the tIDIa Li .o Cheiroseius squamosus Karg, 1977
15(14) Dorsum without such a pattern of scales, length of tarsus I : length of tibia I=3 : 2 .....ccccvvriiieniniiiieies
16 (17) Dorsal setae I1 reaching 12, 12 extending to I3, I3 projecting I4: ......... Cheiroseius cascadensis (De Leon, 1963)
17(16) Dorsal setae 11, 12 and I3 SROTTET .......couiiieiieiecie ettt ettt ettt e e s e nae st e enteeseenseeseenseens
18(19) The caudal dorsal setac Z5 (= 35 um long) distinctly longer than the other dorsal setae: most 25 to
27 um long ventrianal shield distinctly wider than long, length : width=1: 1,5 ...
......................................................................................................................... Cheiroseius creber Karg, 1977
19(18) Caudal dorsal setae Z5 short: as long as 11, 12, I3 or 14, ventrianal shield nearly as long as wide:....................
................................................................................................ Cheiroseius signatus (Evans and Hyatt, 1960)
20(1) Tarsus I shorter than tibia I or equal in 1ength...........ccoooiiiiiiiiiiiiice e e
21(30) LegI=1'5to 2 times the length of iIdI0SOMA ........ccuiiiiiiiiiiiiee e e e
22(27) Leg I ="T95-1090 LM LOMNE ...ttt ettt ettt ettt ebeeb e sbe st be st sa e e
23(24) Dorsal shield covered with little tubercles: ..........cccueeneeee. Cheiroseius tuberculatus (Evans and Hyatt, 1960)
24(23) Surface of dorsal shield retiCUIAtEd. ........ccueiiiieiieeiiecie ettt et e et e e s e e ebeessbeesseessaeessaessneenns
25(26) Tarsus I and tibia I approximately equal in length, leg I = 924 um long, ventrianal shield nearly as wide as
LOMEZ: e Cheiroseiusjamaicensis(Evansand Hyatt, 1960)
26(25) Tarsus 1 shorter than tibia I, leg I extremely long: 1090 um, ventrianal shield distinctly wider
ThAN LONE: 1..viieiiiiee ettt ettt era e eneeneens Cheiroseius macroposn. sp.
27(22) Leg I =030—T770 LM LOME ..cuietiiiieiteeeete ettt ettt ettt ettt ettt s et e e sb e et e sb et e e s e et e ese e bt eneeeaeeneeeneeneenee
28(29) Dorsal shield covered with little tubercles:.........ccoooerieiienieiienieeeiee Cheiroseius granulosus Karg, 1998
29(28) Surface of dorsal shield reticulated:..........ccocoevvevieviineeiennen. Cheiroseius nepalensis (Evans and Hyatt, 1960)
30(21) Leg I at most %4 longer than 1diOSOMA. ......c.couiriiriirieriiieieieiciiet ettt
31(32) Ventrianal shield distinctly wider than long: ...........ccccovveiieiennnnne. Cheiroseius longipes (Willmann, 1951)
32(31) Ventrianal shield about as Wide @S LONE ..........ccuiiiiiiiiiiieiieieee ettt ettt et be et be s e sseesseereenaeeeas
33(36) DOTSAl SELAE SNOTT....cuviiiiieiiieiieeie ettt ettt e ettt e et e bt e et e e s teeesbeestaeesseessseesseasseesseessseesseessseeseessseenseessseenns
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34(35) Dorsal setae extremely short, no seta reaching the next seta in longitudinal rows, I3 = % distance 13-14,
ventrianal shield round, diameter less than twice the width of the genital shield: ............cccoeveeirvieeiirnieeee
............................................................................... Cheiroseius sistaniensis Faraji, Arjmandi-Nezhad et Karg, 2008
35(34) Dorsal setae not extremely short, I3 = distance 13-I4, Il not reaching 12, I2 not reaching I3, width
of ventrianal shield = twice the width of the genital shield, digitus fixus of chelicerae in the distal half with

arow of coarse teeth ........cooovvviiiiiiiiiiiiiiiieeeees

.................................. Cheiroseius serratus (Halbert, 1915)

36(33) Dorsal setac of middle length, Il reaching 12, 12 reaching I3, I3 reaching I4, digitus fixus of
chelicerae distal with a short row of fine teeth, width of ventrianal shield = 2 ' the width of the

genital shield: ...
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