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ABSTRACT: Anew mite species of the genus Gaeolaelaps (Laelapidae) collected from soil-litter in Zanzibar, Tanzania, is described
and illustrated based on morphological characters of adult females. Gaeolaelaps bochkovi sp.n. has the unusual character state

of a three-tined palp tarsal apotele.
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INTRODUCTION

Mites of the family Laelapidae Berlese (Acari:
Parasitiformes) are some of the most diverse mites
among the families of the order Mesostigmata. The
cosmopolitan genus Gaeolaelaps Evans and Till,
1966 comprises more than 100 described species
distributed worldwide (Joharchi et al. 2019a, b, c).
The wildlife of Zanzibar (also known as Unguja),
is characterized by very rich terrestrial and marine
flora and fauna. This fact is due to its special topo-
graphic and climatic heterogeneity. Zanzibar was
separated from mainland Africa by a sea-level rise
as recently as 10,000 years ago (Prendergast et al.
2016). However, its fauna has changed dramati-
cally since then as a result of colonization by hu-
mans and the extinction of most species of large
native mammals (Walsh 2007). The laelapid fauna
of East Africa (especially Zanzibar) is poorly
documented (Van Aswegen and Loots 1970, Johar-
chi et al. 2018). The present paper is a part of an
ongoing project, which aims to raise the knowledge
of regional fauna of laelapid mites, based on ex-
tensive recent collections of free-living species.

MATERIALS AND METHODS

The mites were extracted from soil and litter
samples using Berlese—Tullgren funnels. Specimens
were cleared in lactic acid solution and mounted in
Hoyer’s medium (Walter and Krantz 2009). The
line drawings and examinations of the specimens
were performed with a Zeiss Axio Imager A2 and
a Leica DM 2500 compound microscopes equipped
with differential interference contrast and phase
contrast optical systems, attached to cameras Ax-
ioCam ICc 5 and ICC50 HD, respectively. The
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figures were elaborated with Adobe Photoshop CS2
software based on the line drawings. The images
and morphological measurements were taken via
ZEN 2012 software (v. 8.0) and Leica Application
Suite (LAS) software (v. 4.2, Live and Interactive
Measurements modules). The photomicrographs
were taken with an AxioCam 506 camera (Carl
Zeiss, Germany). The measurements of structures
are expressed as ranges (minimum—maximum) in
micrometres (um). The length and width of the
dorsal shield were taken from the anterior to poste-
rior margins along the midline, and at the level of
r3, respectively. The length and width of the sternal
shield were measured at the maximum length and
broadest points (at level of endopodal between
coxae II and III), respectively. The length of the
genital shield was measured along the midline from
the anterior margin of the hyaline extension to the
posterior margin of the shield, and its width (where
maximal)—posteriorly to genital setae sz5 . The leg
length was measured from the base of the coxa to
the apex of the tarsus (excluding the pre-tarsus).
The nomenclature used for the dorsal idiosomal
chaetotaxy follows that of Lindquist and Evans
(1965), the notations for leg and palp setae follow
those of Evans (1963a, 1963b), and the other ana-
tomical structures mostly follow Evans and Till
(1979). Notations for idiosomal pore-like structures
(gland pores and poroids/lyrifissures) and perit-
rematal shield follow mostly Athias-Henriot (1971,
1975), and the notation of pore-like structures on
the sternal shield and peritrematal shield region also
follow modifications and additions by Johnston and
Moraza (1991), adapted by Kazemi et al. (2014).
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The holotype and paratypes of the new species are
deposited at the acarological collection of the Tyu-
men State University Museum of Zoology, Tyumen,
Russia (TSUMZ).

SYSTEMATICS

Genus Gaeolaelaps Evans and Till, 1966
Hypoaspis (Gaeolaelaps) Evans and Till 1966: 159.
Type species: Laelaps aculeifer Canestrini, 1884,
by original designation (Evans and Till 1966).

Diagnosis. The concept of Gaeolaelaps used

here is based on that of Beaulieu (2009) with
modifications by Kazemi et al. (2014).

Gaeolaelaps bochkovi sp.n.
(Figs. 1-3)

Diagnosis (female). Dorsal shield with weak
reticulation, more distinct in opisthonotal and lat-
eral regions, bearing 39 pairs of setae, 22 pairs of
podonotal setae and 17 pairs of opisthonotal setae,
including two pairs of Zx setae. Podonotal setae
longer (22-27), exceptz/, sI (10-12), dorsal shield
setae decreasing in length from anterior to poste-
rior, almost all opisthonotal setae minute (11-16
long), except Z5 (28-30). Presternal area lightly
sclerotized, with a few transverse curved lines.
Sternal and genital shields elongate, sternal shield
with reticulate ornamentation throughout, except
a longitudinally central part of shield smooth (or
faintly reticulated), posterior margin slightly con-
vex and anterior margin undulating; bearing three
pairs of smooth pointed setae, ratio of shield length/
width (at broadest level) =0.96. Genital shield
ratio of length/width (at broadest level) =1.76,
posterior margin of genital shield rounded, reaches
anterior margin of anal shield, shield reticulate
ornamentation throughout, comprising elongated
oblique irregular cells. Anal shield with length/
width ratio (at broadest level) =1.14. Opistho-
somal integument with 14 pairs of smooth setae
(including r6), peritremes long, reaching to mid-
level of coxae I. Tarsus IV with elongate setae (ad2,
pd2 45-50). Palp tarsal apotele three-tined and
fixed digit of chelicera with 9—10 teeth.

Description. Female (n=15).

Dorsal idiosoma (Figs. 1A, 2A). Dorsal shield
oval-shaped, 350-360 long, 206-210 wide, cover-
ing well dorsal idiosoma; shield with weak reticu-
lation, more distinct in opisthonotal and lateral
regions, bearing 39 pairs of setae, 22 pairs of
podonotal setae and 17 pairs of opisthonotal setae,
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including two pairs of Zx setae and one unpaired
supernumerary setae Jx. Podonotal setae longer
(22-27), except zI, sl (10-12) very short, dorsal
shield setae decreasing in length from anterior to
posterior, all opisthonotal setae minute (11-16
long), except Z5 (28-30) (Figs. 1A, 2A). Shield
with about 21 pairs of discernible pore-like struc-
tures, including 15 poroids (idI, id2, id4, id),
idmlI-idmé, idx, isl, idll, idl3, idl4) and six gland
openings (gdl, gd2, gd5, gd6, gd8, gd9), others
indistinct (Figs. 1A, 2A).

Ventral idiosoma (Figs. 1B, 2B). Tritosternum
with paired pilose laciniae (55-60), fused basally
(2-4), columnar base 17-19 x 10-12 wide; prester-
nal area lightly sclerotized, with a few transverse
curved lines. Sternal shields elongated (length
116-122), narrowest between coxae 11 (75-83),
widest (119-126), posterior margin slightly convex
and anterior margin undulating; bearing three pairs
of smooth setae (s¢/ 30-32, st2 30-32, 513 25-29),
setae not reaching base of next setae, one pair of
lyrifissures adjacent to setae sz/, and a pair of po-
roids between s¢2 and st3; sternal shield with re-
ticulate ornamentation throughout, except a longi-
tudinally central part of shield smooth (or faintly
reticulated). Metasternal setae st4 (24-26) and
metasternal poroids located on soft integument;
metasternal platelets absent. Endopodals plates I/I1
and II/IIT fused to anterolateral angles of sternal
shield and sternal shield, respectively, endopodal
plates III/IV elongate, narrow and curved. Genital
shield tongue-shaped, elongated, reaches anterior
margin of anal shield, expanded laterally past level
of setae st3, length 145-148, maximum width
81-84, posterior margin rounded, shield reticulate
ornamentation throughout, comprising elongated
oblique irregular cells; bearing a pair of simple
setae 515 (21-24); paragenital poroids iv5 located
on soft cuticle lateral to shield near seta st5. Anal
shield subtriangular, rounded anteriorly, length
55-57, width 4450, anterior half lineate-reticulate,
para-anal setae (13—15) shorter than post-anal seta
(19-21), cribrum small, with 3—4 irregular rows of
spicules, limited to region posterior to post-anal
seta; anal poroids gv3 on anterolateral margin of
anal shield. Soft opisthogastric cuticle with pair of
oval metapodal plates (14—17 long x 2-3 wide), and
14 pairs of smooth setae (JvI-/v5, Zvi-Zv5, RI-R3,
r6), and four pairs of poroids including iv5. Exopo-
dal and parapodal platelets fused, strip-like, extend-
ing narrowly behind coxae IV, bearing gland pore
gv2. Peritreme extending anteriorly to mid-level of
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Fig. 1. Gaeolaelaps bochkovi sp.n., female: A—dorsal idiosoma, B—ventral idiosoma, C—subcapitulum, D—epistome,
E—chelicera.
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Fig. 2. DIC micrographs of Gaeolaelaps bochkovi sp.n., female: A—idiosoma in dorsal view, B—idiosoma in ventral
view, C—subcapitulum, D—epistome, E—palp, with a focus on apotele, F—chelicera.
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Fig. 3. Gaeolaelaps bochkovi sp.n., female: A—leg I (trochanter—tibia), B—leg II (trochanter—tarsus), C—leg III

(trochanter—tarsus), D—Ileg IV (trochanter—tarsus).

coxa [; peritrematal shield broad on outer margin,
expanded anteriorly, free from exopodal shields,
each shield bearing five pore-like structures, a
lyrifissure ip and a gland pore gp at level of coxa I1
and III, respectively, two lyrifissures ip and a gland
pore gp on post-stigmatic section (Figs. 1B, 2B).
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Gnathosoma (Figs. 1C-E, 2C-F). Epistome
subtriangular and irregularly denticulate (Figs. 1D,
2D). Hypostomal groove with six transverse rows
of denticles, each row with 9—15 small denticles,
with smooth anterior and posterior transverse lines,
groove slightly wider posteriorly. Hypostome with
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four pairs of setae, £l (25-27), h2 (11-13), h3
(14-16), palpcoxal pc (18-20) (Figs. 1C, 2C).
Corniculi robust and horn-like, extending slightly
beyond palptrochanter. Chaetotaxy of palps: tro-
chanter 2, femur 5, genu 6, tibia 14, tarsus 15, all
setae smooth and needle-like except a// and a/2 on
palp genu thickened and apically spatulate, palp
tarsal apotele three-tined (Fig. 2E). Fixed digit of
chelicera with an offset and most distal tooth
(gabelzhan), followed by 8-9 variously sized teeth,
a setaceous pilus dentilis, dorsal cheliceral setae
prostrate, arthrodial membrane with a rounded flap
and normal filaments; cheliceral lyrifissures indis-
tinct, movable digit with two teeth (Figs. 1E, 2F).

Legs (Figs. 3A-D). Legs II (282-290) and 111
(252-255) short, 1 (379-383) and IV (386-391)
longer. Chaetotaxy normal for free-living Laelapi-
dae: Leg I (Fig. 3A): coxa 0-0/1, 0/1-0, trochanter
1-0/1, 1/2-1, femur 2-2/1, 3/3-2 (pd3 thickened),
genu 2-3/2, 3/1-2, tibia 2-3/2, 3/1-2. Leg II (Fig.
3B): coxa 0-0/1, 0/1-0, trochanter 1-1/1, 0/1-1,
femur 2-3/1, 2/2-1 (ad?2 lanceolate shape), genu
2-3/1,2/1-2 (pd2 longest 33-35), tibia 2-2/1, 2/1-2
(all ventral setae thickened). Leg III (Fig. 3C): coxa
0-0/1, 0/1-0, trochanter 1-1/1, 0/1-0, femur 1-2/1,
1/0-1, genu 2-2/1, 2/1-1 (av thickened), tibia: 2-1/1,
2/1-1 (all ventral setae thickened). Leg IV (Fig.
3D): coxa 0-0/1, 0/0-0, trochanter 1-1/1, 0/1-1,
femur 1-2/1, 1/0-1 (al, ad? longest 35-38), genu
2-2/1, 3/0-1 (av thickened), tibia 2-1/1, 3/1-2 (av
and pv thickened). Tarsi II-1V with 18 setae (3- 3/2,
3/2-3 +mv, md); tarsus IV with elongate setae (ad2,
pd2 45-50), see Figs. 3B, C. All pretarsi with well-
developed paired claws, rounded pulvilli and
normal ambulacral stalk.

Insemination structures: not seen, apparently
unsclerotized.

Male and immatures. Unknown.

Type material examined: holotype, female,
Tanzania, Zanzibar, forest litter, 06°16'S, 039°25'E,
8 m a.s.l., 2 February 2018, coll. S.G. Ermilov, A.A.
Khaustov; paratypes: 34 females, same data as
holotype.

Etymology. This species is named in honour
of Dr. Andrei Bochkov, who made important con-
tributions to the systematics and phylogenetics of
acariform mites. He passed away unexpectedly last
year, resulting in an irretrievable loss for the inter-
national scientific community.

Differential diagnosis. The palp tarsal claw in
Gaeolaelaps is usually two-tined, rarely three-
tined. According to Joharchi ef al. (2019) and the
identification key to Gaeolaelaps species provided
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in this publication, a three-tined tarsal claw occurs
only in seven species of Gaeolaelaps. Also, in
Karg’s (1982) classification, Gaeolaelaps boch-
kovi could be placed into the schusteri species
group Hypoaspis (Gaeolaelaps) based on the pres-
ence of a long genital shield and of supernumerary
setae Jx between J-series. Gaeolaelaps bochkovi
is most similar to Gaeolaelaps urumiensis Kavi-
anpour ef al. 2018 and Gaeolaelaps setillus Johar-
chi et al. 2019; however, the two species can be
separated by the following combination of charac-
ters. All setae on dorsal shield minute and uniform
in length in both G. urumiensis and G. setillus but
posterior dorsal setaec much shorter than anterior
dorsal setae in G. bochkovi. Surface of sternal and
genital shields with strong reticulate ornamentation
throughout in G. bochkovi, but surface of sternal
and genital shields finely reticulated in G. setillus.
Peritrematal shield narrow and post-stigmatal sec-
tion elongated, slender (ensiform) in both G.
urumiensis and G. setillus, but peritrematal shield
and post-stigmatal section expanded in G. boch-
kovi. There is a lanceolate-shaped seta (ad2) on
femur II of G. bochkovi, but ad2 simple on femur
Il in both G. urumiensis and G. setillus.

DISCUSSION

Joharchi et al. 2018 have recorded a collection
of species of soil-inhabiting laclapid mites from
Zanzibar. In this paper, we have expanded this
study by describing a new species from the genus
Gaeolaelaps. The new species is morphologi-
cally similar to the other free-living Gaeolaelaps
species. However, it possesses a rare three-tined
palp tarsal claw character state, which is usually
two-tined in Gaeolaelaps. At this point, including
this new species, there are only eight described
species within Gaeolaelaps with this rare charac-
ter state. Gaeolaelaps bochkovi appears to be
endemic, but it will almost certainly be found in
mainland Africa when more extensive collecting
is carried out there.
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