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A New Species of Mites of the Genus Geckobia (Prostigmata, Pterygosomatidae), Parasitic on Mediodactylus
kotschyi (Reptilia, Gekkota) from Crimea. Bertrand M., Kukushkin O., Pogrebnyak S. — Geckobia
sharygini Bertrand, Kukushkin et Pogrebnyak, sp. n., a parasite of gecko Mediodactylus kotschyi danilewskii
(Strauch, 1887) collected from Crimea (Ukraine) is described. The new species differs from other species
of the genus by the scutum with convex posterior edge and seven pairs of dorsal stout setae on scutum.
Almost 89 % of mites were found on the ventral surface of lizard’s body. Maximum observed parasite
charge is 60 specimens for a synanthropic locality and 17 mites for a natural locations. With exception
of the newborn lizards, the infestation slightly increased from spring to autumn. The improved key to
Pterygosomatidae and some Geckobia is provided. Position of G. sharygini sp. n. and some related species
in the genus Geckobia is discussed in connection with phylogeny, distribution and ecological peculiari-
ties of the hosts.
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Hogsiii Bux kiemeii pona Geckobia (Prostigmata, Pterygosomatidae), napasurupyiommux Ha Mediodactylus
kotschyi (Reptilia, Gekkota) u3 Kpsiva. Beprpan M., Kykymkun O., ITorpeonsk C. — OrnucaH HOBBIN
Bun kieuieit Geckobia sharygini Bertrand, Kukushkin et Pogrebnyak, sp. n., mpeactaButenn KOTOPOTo
ObLIM coOpaHbl B KpbIMy Ha KpBIMCKOM TeKKOHe — Mediodactylus kotschyi danilewskii (Strauch, 1887).
OrnucaHblil BUI OTJIMYAETCS OT U3BECTHBIX MPEACTaBUTENICH poa TeM, YTO TIPOMOI0COMAIbHBIN IIUT C
BBIMYKJIBIM 33JHUM KpaeM U Hec€T 7 map 1eTMHOK. Kielu JoKalIn3yloTcs MPeMMyLLIECTBEHHO Ha BEHT-
paJIbHBIX TIOBEPXHOCTSIX TeJIa X03sinHa — 89 % OOHapyXeHHBIX 0co0eil. MakcumasbHasi MHTEHCUBHOCTh
MHBa3MM gocturaet 60 Kielieil Ha sIepyily B CMHAHTPOITHBIX MOMY/ISIIUSIX U JUIIb 17 — B MPUpOI-
HBIX OroTonax. Mckimouast CBeXXeOTPOAMBILUXCS 0CO0EH, SKCTEHCUBHOCTD 3apaskeHUsT C1a0b0 MOBbBIIIA-
€TCsl OT BeCHbI K oceHU. [TpuBeaeHbl 1opaboTaHHbIE ONpeaeTuTeIbHbIe TaOJULbI 1JIs1 POJOB CeMelicTBa
Pterygosomatidae u mtst HekoTopbIX BUIOB pona Geckobia. O6cyxnaercst monoxenue G. sharygini sp. n.
U psiaa OJM3KUX BUAOB B CUCTEME POJA B CBSA3U C (DMJIOTeHUEN, pACIIPOCTPAHEHUEM U DKOJIOTUYECKM -
MU OCOOEHHOCTSIMU XO3SIEB.

KnwoueBwie cioBa: Acari, Prostigmata, Pterygosomatidae, Geckobia, Mediodactylus kotschyi danilew-
skii, Gekkota, KpbiM, YKpanHa, mapa3uTo-X03sIMHHbIE OTHOIICHMSI.

Introduction

The family Pterygosomatidae (Acari, Prostigmata, Raphignathoidea) is a homogenous group of mites,
with two highly specialized largest genera: Geckobia Mégnin, 1878 parasitic on Gekkota (Reptilia, Squamata)
and Prerygosoma Peters, 1848 parasitic on Iguania (Reptilia, Squamata). Most of the Geckobia species have
followed their host, the diurnal and/or nocturnal gekkotans, when they colonized new territories (Martinez et
al., 2003). Despite the fact of wide distribution of the East Mediterranean species Mediodactylus kotschyi
(Steindachner, 1870) (syn.: Cyrtopodion kotschyi), or species complex (Kasapidis et al., 2005), until now the
only species of Geckobia was described from M. kotschyi — G. parvulum Bertrand, Paperna et Finkelman, 2000
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(from M. k. orientalis Stepanek, 1934; locus typicus — Mount Hermon of Anti-Lebanon mountain range, Middle
East). So, mites of the genus Geckobia can be thought a priori differentiated on a distinct old group of rep-
tiles and also tend to stenoxeny, a consequence of the intimate interactions with the host. In this context, the
study of the different species linked to some host acknowledges in:

revealing new hypothesizes on where and how did the interactions with the host established, especially
when the different parasite species share apomorphic characters (Bertrand, 2002);

bringing arguments on the duration of the host-parasite relationships, that could be ancient due to the
gekkotan lineages having emerged on the Secondary Era (Borsuk-Biatynicka, 1990);

explaining how emerged the actual diversity of the genus Geckobia throughout the vagaries in the host’s
distribution: when both host and parasite diversities are known, when isolated and endemic population or species
persisted, or because the ancestral host speciated, or/and because host switch happened.

Constraints in the geckobian life cycle. The genus Geckobia is commonly found on geck-
onid lizards. This genus is considered as highly specialized, contrarily to the more primitive genera (essential-
ly Hirstiella Berlese, 1920 and Pimeliaphilus Tragerdh, 1904). Mites of the genus Geckobia are generally
stenoxenic parasites, collected mostly on a single or few host species. Except for the early life moments (the
first days of larval stage), these mites remain fixed by the mouthparts on the host gecko, even during moult-
ing. Chelicerae and feeding tube drill the host’s epithelium, and the mite sucks host blood and lymph through
the stylostome (Bauer et al., 1990). There is just the first free stage — the hexapod larva that needs to find the
adequate host before moulting. Then, the mite stays fixed under or between the reptile’s scales, during the suc-
cessive moultings that alternate active and inactive stages. The active feeding stages, deutonymph and adult are
sheltered in the still fixed exuvia of protonymphal and tritonymphal ghosts (these two stages are calyptosta-
sic). The heteromorphic and sexually mature male is considered as a paedogenetic deutonymph. It is obvious
that the loss of mobility is favored a closer association with the most adequate host.

The hosts of Gekkota may be widely distributed, like invasive species Hemidactylus frenatus Duméril et
Bibron, 1836, or H. mabouia Moreau de Jonnes, 1818, (Squamata, Gekkonidae). Such distribution eases the
expansion of the parasites. Some Geckobia mites may be as widespread as their host (Bertrand, Ineich, 1989;
Martinez et al., 2003). Some of these hosts are nowadays considered invasive, active in colonizing homolo-
gous habitats all over the world. However, many other geckos remained in a restricted distribution, and show
a load of ectoparasites, inherited of past, or that may be captured from neighbour species (Bertrand et al., 2008 ).

The host species, Kotschy’s gecko, Mediodactylus kotschyi (Steindachner, 1870) is a small lizard
widespread in the Eastern Mediterranea. Its range distribution is extended from Italy and Malta in the west to
the southern parts of Trans-Caucasus and Iraq in the east, and from Jordan in the south to Serbia and Crimean
Peninsula in the north (Beutler, Gruber, 1977; Szczerbak, Golubev, 1986). Crimean location is a northern-
most relict populated by Mediodactylus kotschyi danilewskii (Straush, 1887) subspecies, no more than 680 m
up from the Black Sea coastline, in natural habitats (rocky juniper-oak, juniper-pistachio and pine light forests)
and synanthropic zones (Szczerbak, 1966; Baran, Gruber, 1982; Sharygin, 1977; Kukushkin, 2004, 2009;
Kukushkin, Sharygin, 2005). As for today, M. k. danilewskii is not Crimean endemic, it also dwells the Eastern
Balkans (Eastern Bulgaria, extreme north-east of Greece, Turkish Thrace), North-Western and Central
Anatolia (Baran, Gruber, 1982; Szczerbak, Golubev, 1986; Réssler, 2000).

A misidentified citation of mites. The infestation of Kotschy’s gecko in Crimea has been men-
tioned previously as by some “Pterigosomidae” mites of Trombidiformes (Szczerbak, 1960, 1966). Unfortunately,
later some other mess was added by herpetologists. The original references of the parasite of mediodactylid are
about attacks by “larvae of “Geckobiella sp.” or “Geckobiella sp. (geckoides?)” (Sharygin, 1976, 1977,
Kukushkin, 2005 a). Actually, the genus Geckobiella Hirst 1917 is, as far we know, a parasite of American iguanid
lizards whereas the genus Geckobia is present in Southern Europe around the West Mediterranean Basin on
the Mediterranean geckos.

A new species of mites of the genus Geckobia collected from the Crimean geckos is described in this paper.

Material and methods

Material available for this study was collected in the following locations: sample 09042301, Ukraine, Crimea,
Sevastopol, ancient town Chersonesos Taurica, ruins of the citadel, 44°36'33.65" N, 33°29'43.28" E, April 23,
2009, 23 females 1 deutonymph in 12 slides; sample 09042401, Ukraine, Crimea, Sevastopol Territory, sur-
roundings of Balaklava, unnamed rocky peak between the mountain Asketi and pass Kamara-Bogaz, about
300—350 m a. s. 1., rocky juniper-oak light forest, 44°29'22.03" N, 33°38'0.15" E, April 24, 2009, 6 females 2 deu-
tonymphs in 4 slides (Kukushkin).

In 5 localities of 3 geografic points of Crimean Southern coast (ancient town Chersonesos Taurica, Cape
Ayu-Dagh, mountain-volcanic massive Kara-Dagh) 266 geckos were inspected for infestation; 176 animals with
1267 specimens of parasitic mites were found. Type series specimens are deposited in Collection of Arthropoda,
Muséum d’Histoire naturelle de Paris (MHNP) and the acarological collection of National Museum of
Natural History, Kyiv, Ukraine (MNHK).

Specimens were collected and preserved in ethanol. Host gecko is Mediodactylus kotschyi danilewskii (Straush,
1887). Some mites were cleared in lactic acid, and dissection of mouthparts and legs were done. Microscop
Wild Leitz T 20 EB. Measurements were made on pictures taken with calibrated Motic T camera or microm-
eter, drawings with camera lucida. Measurements are given in micrometers (um). Nomenclature of tarsal setae
following Jack (1964) and Bertrand et al. (1999).
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Geckobia sharygini Bertrand, Kukushkin et Pogrebnyak, sp. n. (fig. 1—18)

Type material. Holotype ¢, sample 09042301, Ukraine, Crimea, Sevastopol, ancient town Chersonesos
Taurica ruins (MHNP). Paratypes: 9 ¢ from sample 09042301, 4 ¢ from sample 09042401 (MHNP); 13 ¢, 1 deu-
tonymph from sample 09042301, 2 ¢, 2 deutonymphs from sample 09042401 (MNHK). No males were found.

Description

Female. Body roughly triangular in shape, red colored, relatively small in size. Length
and width of animals preserved in ethanol: 330—350 X 490—510. Specimens cleared and
mounted are larger — 370—370 X 530—550. Soft cuticle, covered by dense and numer-
ous setae on the dorsum and on the posterior margins of the body.

Dorsum (fig. 1—3). Dorsal cuticle with fine striation, densely covered by numerous
serrated setae increasing in length towards posterior end of the body. Ornamentation of
the body varies from “lineate” to “undulate” according to the definition from Evans (1992).
The scutum is roughly divided medially in two fields by the longitudinally orientated cuti-
cle ripples without setae (fig. 2); scutum globally semicircular in shape, longer than wide,
not reaching slightly concave anterior edge of the body. Seven pairs of stout scutal setae;
little rounded ocular lens (9—10) situated on each side of scutum, close to ocular seta
(15—18) and surrounded by three stout setae inserted on small protrusions (24—28,
27—34, 24—27). Three other stout setae (23—29) complete scutal setation. Posterior edges
of scutum surrounded by transverse rows of ripples with short plumose setae (10—16 long).
Lateral setae arranged in 6 files symmetrically on each side of the body, varying in length
from 14—16 (near the ocular lens) to 17—20 above third and fourth pairs of legs. Posterad,
the dorsal caudal setae are at least 3 times longer (53—66) than last dorsal. The preanal
setae longest (74—75). Genital setae shorter (40—57) than preanal.

Venter (fig. 5, 7, 8). Epimeral plates. Coxae developed (fig 7), gathered in two groups
with setation from I to IV: 4 (2, 2) — 5 (3, 2). Anterior epimeral plate (coxae I, 1I) with
2 thin and long setae on coxa I (25—28, 35—40), supplemented with robust seta of prop-
er epimerite (16—19); one robust paraxial stout seta (29—32) and slender plumose one
distally (15—18) on coxa II. Posterior epimeral plate (coxae III, IV) with four large robust
stout epimeral setae (29—32) and plumose one distally (22—24) on coxa III slightly ante-
rior to junction between fourth and third coxae. Anterior and posterior epimeral plates
well separated by striated cuticle bearing five robust brush-like ended setae (16—22).

Venter setation. Body covered by short and stout setae (15—17) in 3—4 rows and scale-
like setae (24—28 X 22—25) on greatest part of the ventral surface except anterior half
of ventral surface, from posterior end of infracapitulum forward to level of fourth coxae
backward. These scale-like setae almost symmetrical, similar to lime leaves. More periph-
eral setae gradually changing shape to more elongated on body posterior margins, from
leaf-like setae (from 33—41 to 43—49) to typically caudal serrated setae (55—64). Scale-
like setae superimposing each other, covering ventral surface in at least two coats.

Anogenital area (fig. 6, 7). Genital and anal openings close to each other and cov-
ered by pair of common folds. Genital opening in terminal position and visible on both
sides of body. Ventrally, genital aperture closed hermetically by thickened tubercles play-
ing role of opercula, striation of cuticle of both sides closely corresponding. These lips
resolving in two blades overlapping each other posterad at the body end. Each thickened
lip with terminal serrate seta (28—36). Genital flaps with 10—12 long serrated setae (42—58)
surround thickened lips. Two robust aggenital setae (64—70, 65—74) near frontal (dor-
sal) part of genital flaps. Anal opening posterior to genital one, on dorsal side. Anal flaps
with 3 pairs of long serrated setae (62—65, 55—58, 29—31).

Gnathosoma (fig. 2, 16, 17, 18). Infracapitulum subquadrangular in shape (fig. 16)
with pair of setae (gnathobasal setae) as long as or slightly longer than palp (ca. 60 pm
long). The infracapitulum laterally strengthened by podocephalic canal (salivary ductus)



102 M. Bertrand, O. Kukushkin, S. Pogrebnyak

350 um

Fig. 1=7. Geckobia sharygini sp. n., ¢: 1 — dorsal view; 2 — anterior part of idiosoma; 3 — dorsolateral plumose
and dorsal short “brush-like” setae; 4 — distal part of right chelicera, dorsal; 5 — ventral scale-like setae; 6—7 —
ventral (6) and dorsal view (7) of anogenital area.

Puc. 1-7. Geckobia sharygini sp. n., ¢: | — gopcajibHasi CTOpOHa Tesa; 2 — TMepeaHsis YaCThb UAMOCOMBI; 3 —
MEPUCTbIE A0PCOIaTepaIbHHbIE U KOPOTKUE AOPCAIbHbIE IIETKOBUIHBIE IIETUHKHU; 4 — NUCTaIbHAs YacTh Mpa-
BOI XeJMLIEPHI, TOPCATLHO; 5 — BEHTPaJbHbIC YELIYeBUIHbIC IIETUHKU; 6—7 — aHOreHUTaJbHAsI 00JIACTh C
JOPCABHO (6) ¥ BEHTPaIbHOI CTOPOHBI (7).

continued and plunging in two branches before first pair of coxae, and diverging in two
branches. Palp (56—59), chelicera (93—94) and lips tube emerge, flanked by peritremes,
with short tubes, directed upward (fig. 16—18).

Chelicera (90—100 pm long) in dorsal position. Proximal end (30—40) pear-shaped,
continued by long branch ended in forked mobile digit. Terminal hook mobile, with 2 ter-
minal little teeth between hook extremity and developed subterminal tooth, laterally ori-
ented, and protected by short hood (fig. 4).
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Palp (fig. 17, 18). Femora as wide (26—28) as chelicera body (26—27). Dorsal setae
ciliate on palpfemur (36—42) and palpgenu (35—36). Palpal chactotaxy: 1—1—2—4 + w.
Palptibial seta 14 long, two setae of palptarsus 24—28 long. Palptibial claw embedded and
protected by developed cuticle fold. Three lips form tube shorter than chelicerae and palps.

Legs (fig. 8—14). Length of legs increasing from leg I to IV. Visible length of legs
I-IV (without coxae and claws): 160—170, 167—180, 205—210, 235—240. Chaetotaxy:
stout and robust ventrolateral seta on each trochanter, short (10—14) and brush-like ended
setae on leg I, ciliate and relatively long setae on legs II-1V (20—21, 27—28, 28—29).
Chaetotaxy from trochanter to tibia: (1-1—1—1) (3—2—2—2) (1-0—0—1) (5—5—5-5).
Femora I, I1I, IV with feather-like seta (13—22, 23—25, 18—20) and slightly serrated macro-
chetae (47—58, 50—53, 42—50); only macrochetae (47—48) and one more simple seta
on femur II. Dorsal macrochetae (41—42, 62—69) of tibiae I and IV situated behind lat-
eral setae (paraxial and antiaxial ), dorsal setae of tibia II and III situated in front of near-
est lateral setae and moderate in length (27—36, 34—36). Tarsi I—II short (26—30), snub,

Fig. 8—15. Geckobia sharygini sp. n., ¢: 8§ — ventral view and legs; 9 — tarsus I, antiaxial view; 10 — tarsus 11
antiaxial view; 11 — tarsus III antiaxial view; 12 — tarsus IV antiaxial view; 13 — trochanter, femur, genu and
tibia. of leg IV, ventrolateral view; 14 — trochanter, femur, genu and tibia of leg 111, ventrolateral view; deu-
tonymph: 15 — legs [-IV.

Puc. 8—15. Geckobia sharygini sp. n., ¢: 8§ — yacTb BEHTpaJIbHOI CTOPOHBI U HOrM; 9—12 — nanka [—1V coort-
BETCTBeHHO; 13 — BepTayr, 6eapo, KoJeHO U rojieHb Horu 1V, BeHTposaTepaibHasi CTOpoHa; 14 — BepTyT,
6e1po, KoseHo u rosieHb Horu 111, BeHTponarepanbHas cropoHa; aeiToHumda: 15 — Horu [—1V.
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Fig. 16—18. Geckobia sharygini sp. n., ¢: 16 — gnathosoma ventrally; 17 — palp, ventral view; 18 — distal seg-
ment of the palp.

Puc. 16—18. Geckobia sharygini sp. n., ¢: 16 — BeHTpaJbHasl CTOPOHA THATOCOMBI; 17 — maJba, BUI CHU3Y;
18 — aUCTaNbHBINA WIEHUK MaJbIIbl.

whereas tarsi III and IV slightly elongated (34—37, 40—42). Tarsus I with small soleni-
dion (7—8) and companion seta alm (28—29). Tarsus I with typical setation for Geckobia:
alm, md, (bv), (td), (tid), (tlv), (tdf) (characteristic brush-like) + w, only ventral setae
ciliate. Tarsus II with only one dorsal long and large (8—11) solenidion. Tarsus II seta-
tion: (bv), (td), (tld), (tlv) (tdf) + w, ventral setae slightly pilose. Tarsus III with two mod-
erate long (24—28) dorsal setae and two moderate long (16—18) ventral setae. Tarsus 111
terminal setation with pairs of (#df) and (#/m) + (tlv) (all terminal setae 24—25 pm in length).
Tarsus IV with two moderate long (35—36) dorsal setae and two moderate long (17—18)
ventral setae. Tarsus IV terminal setation with pairs of (#df) and (¢t/m) + (tlv) (all termi-
nal setaec 20—21 long). Claws projected forward by elongated ends of tarsi. Tenent hairs
present with flattened ends, two by unguis, external branch longest.

Deutonymphal female. Deutonymph not similar in shape to adult female,
roundish or round-oval. Idiosoma length 225—260, width 205—260. Scutum medially divid-
ed into two parts by longitudinal striation, with 4 pairs of plumose setac (39—44). One
postocular seta (42—48) and two lateral prodorsal setaec plumose (40—48). Other dorsal
setae more or less tomentose (27—35). Ventral anterior setae short and brush-like
(11—20), medial, lateral and caudal tomentose (24—36). Leg chaetotaxy (fig. 15) (from
trochanter to tibia): (1—1—1—1) (3—2—2-2) (1-0—0—1) (5—5—5—5) similar to that of
female. Normal coxal chaetotaxy: 2—2—2—2. Coxal setaec sometimes variable: doubled
paraxial coxa II seta asymetrically, thinned antiaxial coxae IV setaec and doubled parax-
ial coxa IV setae. Setae shorter than in adult female. Setae of coxa I thin and smooth
(39—44) and of other three coxae short and brush-like (9—14). Trochanter setae -1V



A New Species of Mites of the Genus Geckobia (Prostigmata, Pterygosomatidae)... 105

Table 1. Deutonymphal leg segments length
Taonuna 1. JIauna yieHnkoB Hor aeiAToHuMbbI

leg | trochanter | femur | genu | tibia | tarsus
I 17-20 31-38 15—-18 27-30 28
1T 20—-20 29-29 22-24 25-28 25
111 27-39 32 28 30 27
v 27 38 28 40 36

long and ciliate (39—44). Femur I with 2 lateral slightly serrated and long setae (42—48,
30—34), and plumose latero-ventral one (24—26). Femora II—IV each with two long ser-
rated setae (24—31, 42—48). Tibia [—-IV with macrochaeta (41—48, 37—39, 33—40,
64—72). Deutonymph leg measurements as in table 1.

Male and larva: unknown.

Etymology. Species named in a honor of Dr. Sergei Sharygin, the herpetologist
from Nikita Botanical Gardens (Yalta, Crimea, Ukraine ), who brought significant con-
tribution in the study of the Crimean Kotschy’s gecko.

Differential diagnosis. This new species is most similar to G. parvulum,
G. loricata Berlese 1892, G. turkestana Hirst 1925, and G. squamaeum Bertrand, Paperna
et Finkelman, 2000 by the ventral scale-like setae. G. sharygini sp. n. differs by having
seven pairs of dorsal stout setae on scutum (6 pairs in G. turkestana and G. loricata, more
than 7 in G. parvulum and G. squamaeum). New species also has a scutum with convex
posterior edge and reduced number of lateral setae of the body (if compared to G. parvu-
lum, G. loricata). Having five or more intercoxal setae differs the new species from G. lor-
icata and G. parvulum (more often 4 inetrcoxal setae ), and three femoral setae of G. shary-
gini sp. n. from G. parvulum (only 2 setae on femora I).

Just a few species in the genus Geckobia bear ventral scale-like setae; they belong
to the “group 1” base on the leg chaetotaxy (Jack, 1964 ) with general formula from tibia
to trochanter: (5—5—5—5) (1—0—0—1) (3—2—2-2) (1—1—1—1). An exception are the South
African species with scale-like setae: G. australis Hirst, 1925 (out from group 1—4) and
G. ovambica Lawrence 1936 (group 3), hosted by Lygodactylus capensis Smith, 1849 and
Rhoptropus barnardi Hewitt, 1926, both diurnal and arborical lizards (Johnson et al., 2005).
The reduced number of terminal tarsal setae (#/m absent) makes the new species belong-
ing to the Jack’s group B by tarsal chaetotaxy together with G. turkestana, G. rhoptropi
and G. australis. The improved key to Pterygosomatidae and some Geckobia is given to
update the previous one (Bertrand et al. 2008 ), compiling also the data from some mod-
ern (Paredes-Leyn et al., 2012) and important (Bochkov, Mironov, 2000) sources.

Infestation of Mediodactylus kotschyi Crimean populations.
Totally 266 geckos from 5 localities of 3 geografic points of Crimean Southern coast were
examined to find 176 animals with 1267 specimens of parasitic mites.

About 89 % of mites were found on ventral surface of lizards’ bodies, especially body
parts covered by comparatively larger tiles-like scales, commonly in the skin folds (42 %
on the belly, 21 % on the thighs and shanks of the limb hinds and 13 % on the lower
surface of the tail). The infestation rate differs in different cases. It varies greatly between
localities, during different seasons and maximal in the synanthropic populations:
Sevastopol, ancient town Chersonesos Taurica, 6 infested from 6 with 155 mites in con-
trast to South-Western Coast between Balaklava and Massandra, 7 from 17 with 62; set-
tlements around Ayu-Dagh Mountain (Artek, Karasan), 14 from 72 lizards with 129 mites
(Sharygin, 1977), in contrast to Ayu-Dagh Mountain, 18 from 19 with 110; guard-post
“Verchnie Trassy” in Karadagh Reserve near Koktebel settlement, 142 geckos from 163
with 936 parasites in contrary to Karadagh Reserve, Ridge Kara-Agach, 3 from 61 with
only 4 mites. The homogenous largest infestation in synanthropic areas could be facili-
tated by the higher density of shelters, giving favorable habitats to lizards and so, the pop-
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Table 2. Infestation rate of M. kotschyi synanthropic population
Taonuna 2. YpoBenb 3apaxkeHHocTd M. kotschyi B CHHAHTPONHBIX MOMYJISAIUAX

. Number of lizard infested, | Maximal para- |Number of mites Mean nur.nbe'r .Of parasite
Size, mm . per individual
geckos checked % site charge collected

males | females
20—25 9 33.3 4 8 0.9 -
25-30 19 68.4 15 62 2.9 5.7
30—35 35 85.7 22 218 6.2 5.8
35—40 33 93.9 23 206 6.8 6.5
40—45 30 93.3 21 200 4.9 8.5
> 45 12 91.7 7 48 0.0 3.2

ulation density of geckos in the settlement buildings and ruins are generally higher than
in natural habitats.

Karadagh Nature Reserve survey in 2003—2004 showed (table 2) that 742 mites
observed from 138 hosts were infested, i. e., more than 5 mites per host in average. The
estimated mean is similar for females and males. The most infested gecko size classes were
30 to 45 mm long, so the number of infested animals increases with age, as well as the
maximal number of mites per gecko.

Maximum observed number of parasites per one lizard differs in synanthropic loca-
lity (60) and in natural landscapes (17). However, more serious infestation of Crimean
gecko has noted by Szczerbak, (1960) (220 mites) and was observed by our own data of
1990s (311 mites). The juvenile geckos were found to be infested with a larger number
of parasites than adult ones, especially in early spring. This contamination of younger ani-
mals is greatly facilitated by the frequentation of communal nests or in the collective win-
tering shelters (Kukushkin, 2005 b, 2005 ¢). This distribution was already pointed to geck-
obian population parasitic on insular geckos (Bertrand, Ineich, 1989). With exception of
the newborn lizards, infestation rate is slightly increasing from spring to autumn. The Ayu-
Dagh location high level of geckos infestation could be caused by specific abiding in the
gabbro-diabase rocks with a few deep fissures, and so large lizard congestion in the shel-
ters and effective transmission of parasites. In most Crimean natural localities geckos inhab-
it rocks (Jurassic limestone, basalt, volcanic tuff) with numerous fissures and normally
they form only small groups in warm period of the year.

Discussion

Geckobia sharygini sp. n. from the Crimean Peninsula is the third species of Geckobia
recorded from Europe. Two species of Geckobia described earlier, G. latasti Mégnin, 1878
and G. loricata Berlese, 1892, are widespread in Europe. Both are hosted by Tarentola
mauritanica Linnaeus, 1758, and distributed in Western Europe and North Africa
(Haitlinger, 2004 ), whereas two species ( G. canariensis, G. tinerfensis) were described from
Canary Islands (Zapatero-Ramos et al., 1989). In the East Mediterranean Basin, the gen-
era Ptyodactylus and Mediodactylus are habitual hosts of Geckobia species (Bertrand et
al., 1999). Parasite of Crimean Kotschy’s gecko completes the data on the distribution
of the genus Geckobia in Europe.

The similarity with the South African species underlines the limits of the groups that
separated solely based on leg chaetotaxy. First, when the leg setation is reduced (a very
few number of setae by leg segment ), and second, when the species are submitted to sim-
ilar environmental constraints due to the parasitic way of life — a relatively high degree
of convergences must be suspected. These considerations denote that in the Old World
the barycenter of the distribution of the geckobian with venter scales is clearly African.
Three Mediterranean species ( G. turkestana, G. parvulum and G. sharygini) are hosted by
Gekkonidae (genus Mediodactylus), two species (G. squamaeum and G. loricata) are para-
site of Phyllodactylidae ( Ptyodactylus and Tarentola, respectively) (table 3). In spite of
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Table 3. Host and distribution of mites of the genus Geckobia with scale-like ventral setae
Taonuna 3. Xo3seBa u pacnpocTpaHeHue Kiuenieii pona Geckobia ¢ yemryeBUIHbIMA BEHTPAJIbHBIMH IHETUHKAMU

Species of Host Locus typicus Type of distribution
Geckobia of Geckobia species of the host
G. loricata Tarentola mauritanica Linneus, 1758 Italy Western
(Phyllodactylidae ) Mediterranean
G. squamaeum Ptyodactylus puiseuxi Boutan, 1893 Israel, Golan plateau and  Eastern Mediterra-
(Phyllodactylidae) Lake Kinereth surroundings nean — Arabian
P. hasselquistii (Donndorff, 1788) / Israel, Negev desert and Eastern African —
P. guttatus Heyden, 1827 Sinai Peninsula Arabian
(Phyllodactylidae )
G. turkestana Mediodactylus russowi (Strauch, 1887) Turkmenistan Irano-Turanian
(Gekkonidae) (Central Asian)
G. parvulum M. kotschyi orientalis (Stépanek, 1937)  Israeli-Syrian border, Mt. Eastern
(Gekkonidae) Hermon Mediterranean
G. sharygini sp. n. M. kotschyi danilewskii (Strauch, 1887)  Ukraine, Sothern Crimea Eastern
(Gekkonidae) Mediterranean

suspected high convergence (because of reduced leg setation typical for parasitic mites),
it is obvious that the new species is morphologically closest to G. furkestana, G. parvu-
lum and G. loricata. Except G. loricata, the parasite of Tarentola (Phyllodactylidae), the
two remaining and new one species occur on the hosts from the same Gekkonidae clade,
which diverged from pointed before 100 million years ago, in Middle Cretaceous (Gamble
et al., 2008 a, b, 2010). So, these three species, G. turkestana, G. parvulum and G. shary-
gini sp. n., with scale-like ventral setae, belonging to the same group considering the leg
chaetotaxy, occur in and around the area of Ancient Mediterranean Domain of the North
Hemisphere and are connected with the monophyletic genus (Mediodactylus Szczerbak,
Golubev, 1977) sharing a common origin (Macey et al., 2000). The question is how close
they are really related, or it is just a convergence due to the arboreal way of life, or due
to the scales morphology of the host? If the answer to the first interrogation is yes, is it
possible that the group features allow some representative to switch on some new host
on which they had have to compete? By a paraphrase of R. Poulin (2007, chapter I) “...we
can say that the different parasite lineages can be observed but not their ancestors. By
accumulation of observations on different parasite load of hosts, we observe solely the
results of experimentations done in the past, but done without our control on the pro-
cess from the initial hypothesis.” In the actual state of knowledge we propose to consid-
er that G. sharygini witnesses of the speciation on the mediodactylid complex that dif-
ferentiated in the Middle and Late Miocene (Kasapidis et al., 2005) more than 10 mil-
lion years ago in the South-Western Asia and Aegean land massif.

Two competitive hypotheses could be enounced here. The first one is about group of
Geckobia species that lives on Phyllodactylidae and Gekkonidae and sprang up indepen-
dently the scale-shaped setae, in different place in the same conditions and the same con-
straints. The host lizards have similar ecological preferences, and the phenomenon of con-
vergence is quite realistic. The second hypothesis that there was a transmission of the geck-
obians with scale-like setae from African phyllodactilids to Western Asian mediodactylids.
Intergeneric transfer of mites seems to be possible in case of sympatry, symbiotopy and
ecological preferences are shared by hosts. That was possible after collision of Arabian
and Iranian plates and establishment of steady connection between Africa and Eurasia
in Early Miocene (18—19 Mya) when a free exchange between African and Western Asian
faunas began (Meulenkamp, Sissingh, 2003; Koufos, Kostopoulos, Vlachou, 2005; Khan,
2009). In modern time a wide superposition of the native ranges of the genera Mediodactylus
(Gekkonidae) and Ptyodactylus (Phyllodactylidae) take place over the enormous terri-
tory from the Levante to Pakistan (Cervenka et al., 2008; Perera, Harris, 2010), and some
sympatric species of Mediodactylus and Ptyodactyus (M. kotschyi and P. puiseuxi in the
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some points of Middle East), for example, mainly in Mediterranean zone (Sivan,
Werner, 1992; Disi, 2011) demonstrate a similarity in some aspects of biology: they are
mainly diurnal or crepuscular with high selected body temperatures (Arad, Raber,
Werner, 1989; Holfert, 1999; Szczerbak, Golubev, 1986 Valachos, 1989; Werner, 1987).
In turn, the areas of Phyllodactylidae genera Tarentola and Ptyodactylus are widely over-
lapped in North Africa (Jirku et al., 2010; Perera, Harris, 2010). Although the above-
mentioned genera according to the latest molecular data (Gamble et al., 2008 b) had a
common ancestor only in the Upper Cretaceous (about 75 million years ago) and are
not too close, they possess high immunological similarity (Joger, 1985; Carranza et al.,
2002; Gamble et al., 2011). It is possible that this circumstance contributed to the inter-
generic transfer of Geckobians in the Phyllodactylidae that happened in Africa on the
early Tertiary.

Key to the genera of Pterygosomatidae based (on females)
Tabauua g onpenesieHus poaos cemeiicta Pterygosomatidae (mo camkam)

1. Body oval or rounded but longer than wide. Legs relatively long. Femur I with 3 or more setae. Dorsum
covered DY COUNTADIE SELAC. ......ccccciuiiiiiiiiiiieeeeeeeceiiee e e e e e e e e e e tre e e e eeeeeeeeessanansasaaaeeaaeeeeeenssnsnssnnees 2
nondedicated Pterygosomatidae

- Body rounded, as wide as long, or wider than long. Legs relatively short. Femur I with 3 or less setae.

Dorsum covered bY NUMETOUS SELAC. .....cceeereeiuiiiiiiiiieeeeeeeeeiiiiartrrereeeeeeeseasssnnrsreeeeeeeseasesssssnssrseeseeeeeans 5
highly specialized genera of Pterygosomatidae
2. Companion seta (ff) of tarsus I strongly reduced, simple and spiniform, hypostome with a rostral flang.

................................................ Pimeliaphilus Tragerdh, 1905 (included some former Hirstiella species)

- Companion seta (ft) of tarsus I long, sometimes barbed or serrated, hypostome simplified with no ros-
1821 1 Lo T PP PP PR UUPPPTTIN 3

3. Typical dorsal idiosomal setae (c¢3) present medially from postocular (sci), no seta on coxa IV, caudal
genital setae (g/) located on the tip Of 10DES. ........oiiiiiiiiiiiiiii et
...................................................... Geckobiella Hirst, 1917 (included some former Hirstiella species) *

— No dorsal c- seta (¢3) medially from postocular (sci), seta is present on coxa IV, caudal genital setae
(g1) located on the cuticle (NOt ON 10DES). ...oiiiiiiiiiiiiiiieeiiii et e e e 4

4. Dorsal caudal setae /1 long, almost as long as nearby seta #2. No solenidion on tarsus I. ....................
.......................................................................... Bertrandiella Paredes-Leyn, Klompen and Pérez, 2012

— Dorsal caudal setae /1 strongly reduced, no more than 1/3 of nearby seta #2. Tarsus I with solenidion
.................................................................................................. Tequisistiana Hoffmann, Sanchez, 1980

5. Dorsal scutum present (entire or divided), eyes clearly expressed, 5 setae on each tibia I to IV ............
.......................................................................................................................... Geckobia Mégnin, 1878

- Dorsal scutum absent, eyes absent or minute, 3, 2, 1, or no setae on tibiae 11, III, IV ...................... 6
Body roundish, dorsum quite entirely covered by setae ...........ccccevveveeennnnn.. Zonurobia Lawrence, 1935
- Body clearly wider than long. Dorsal setae in two dense patches along the anterior part of lateral mar-
o3 T O OSSP PO POTUUPOTUUPTOUPTRPPIOt Pterygosoma Peters, 1849

20

* Monotypic genus Bharatoliaphilus Prasad 1975 with similar to Geckobiella morphological characteris-
tics was established based on just one female found on dove in Nothern India.

Key to some species of Geckobia (main groups included the major Mediterranean species) based (on females)

Tabauna aas onpesesieHusi HEKOTOPbIX BUAOB pona Geckobia (OCHOBHbIE IPYNNIbI, BKJII0OYAS CPeIU3eMHOMOPCKHE
BUbI) (10 CaMKaM)

1. Ssetae 0N tiDIAC [TV, oot eenneas 2
— 4 setae on tibiae I—II1. ........cooooiiiiiiiii e, Jack’s group 3, South African species
(not included in this key)

Two setae on femur L. ......c.ccooooiiiiiiiiiiiiieieeeee e,
One seta on femur 111, one or two setae on femur IV. .....
Not one seta on femur III and two setae on femur IV.

Genu [ WithOUE SELAC. ...occvviiiiiiiiiieciiiice et e e

2. Dorsal genual seta on legs I and IV are absent or strongly reduced.*

— Dorsal genual seta on legs I and IV are present, or only on genu I. .....

3. No seta on trochanter IV. ...t G. keegani Lawrence, 1953
- One seta ON troChANTET IV. ....oiiiiiiiiiiiiiii et e s e e et e e e eabeeeennbaeeeennes 4
4. Genua I and IV without setae. .............. G. bataviensis Vitzthum, 1926 (= G. gleadovania Hirst, 1926)
- Not as above, femur I with tWO SELa€. .....cccceeeveiiiiiiiiiiiiiiiiiciieeee e, G. oedurae Lawrence, 1936
5. Three setae On fEMUL L. .....ooiiiiiiiiiiieee et e e e e e e eeee e e e e e e eeeanaraaeees 6
6.

7.
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— One seta on genu 1. ........
8. No setae on genu IV. .
— One Seta ON ZENU IV, et e e e e e e e e e e e e e e eaaaa
(Jack’s groupl, primitive leg chaetotaxy)
9. Dorsal body setae are similar in shape. .........cccoooiiiiiiiiiiiiiiiee e, G. indica Hirst, 1917
— Anterior dorsal body setae are short and the posterior setae are long. ...........cccccvveeeeeeeeeeeeiiiiiiinieeeeeeennen.
G. ianocellatus Bochkov, Mironov, 2000

10. No scale-like setae on ventral surface. ............ Jack’s group 1, part of species (out of this key table) **
- Central ventral surface covered with scale-like SEtae. .........ccoooiiiiiiiiiiiiiiiiieeiiiiee e 15

(Jack’s group 1, species with ventral scale-like setae)
11.  Genual setae formula (1=07=071). oot e e e e e e e e e e e e e e e e eeaaens 12

— Genual setae formula not like above — (1—0—0—0), or (0—0—0—1), or (0—0—0—0) Jack’s group 2,
some of Australian species (not included in this key) ***

12.  Only one seta on femora II but two on femora III. Femoral setae formula (2—1—2—2). ....c.ccccceeennnnn.

............................................................................................................................ G. simplex Hirst, 1926

— One or two setae on both femora II—III. Femoral setaec formula (2—2—2—2) or (2—1—1-2). ........ 13
13. There are scale-1ike SEtaE ON VENLET. .....c.uiiiiiiiiiiiiiiiiiee ettt ettt e ettt e e ettt e e e ettt e e e enbteeeeeneeee s 14
- Ventral setae not strongly modified. ..... G. simplex Hirst 1926, on Phyllodactylidae
14.  Legs I—1V with only 4 tibial setae. ........ccccccceeeiviiiiiiiiiiiiieeeeeen, Jack’s group 3, South African species

(out of this key table) ****
— Leg I with five tibial SETAC. ....ccccoiiiiiiiiiiiiie e e e e e e e e et tb e e e e e e e e e e e eaaabnaraeees 15
15. Dorsum densely covered by setae, but lateral fields of dorsum preserved. ...... G. turkestana Hirst, 1926
— Dorsum well covered by setae, included lateral Parts. ............cocceeiiiiiiiiieeeeeeiieiiieeee e e e e eeeiiiraneeas 16

16. Two femoral setae on leg I as well as on legs TI—=IV. ..o,
............................................................................ G. squamaeum Bertrand, Paperna, Finkelmann, 2000

— Three femoral setae on leg I, two femoral setae on legs II=IV. ......ccooiiiiiiiiiiiiiiiiee e, 17
17. Reduced seta alm on tarsus I. .........cccoeeeiinnininnnnn. G. parvulum Bertrand, Paperna, Finkelmann, 2000
- Tarsal setae alm of leg I Well developed. .........cccoviiiiiiiiiiiiiiiii e 18

18.  Seta t/m present on tarsus I, 4 (sometimes 5) setae in separated group between coxae II and III. ........
.......................................................................................................................... G. loricata Berlese, 1892
— Seta #/m absent on tarsus I, between coxae II and III 5 or more setae continuously placed with ventro-
Jateral SNOTT SETAC. ...ecceieiiiiiiiiiiieeeeeeee ettt e e e e e e e e e eeeeeeeeeeeessaaabaaareeeeaeeeeeeannanes G. sharygini sp. n.

* Some species exhibit a “vestigial” seta, reduced in size and hardly visible, though they were counted
as species with atrichose genu by Jack (1964) i. e. G. keegani or G. bataviensis.

** Included G. boulangeri with 3 setae on femora I and II.

*** Included Diplodactylidae parasites, and G. manzanelli on Phyllurus cornutus.

*##% Included South African species that are not correspond to Jack’s group 3, like G. australis Hirst, 1917.
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