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ABSTRACT: Kampimodromus corylosus Kolodochka (Acari: Phytoseiidae), which is reported for the first time from Tiir-
Kiye, is re-described and illustrated, based on female specimens collected from hazelnut (Corylus avellana L., Betulaceae).
In addition, the reinstatement of K. adrianae Ferragut and Pefia-Estévez as a valid species is proposed. A revised identifi-

cation key for the world’s Kampimodromus Nesbitt species is also provided.
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INTRODUCTION

Kampimodromus Nesbitt (Acari: Phytoseiidae) species are
generalist predators predominantly living on pubescent
leaves and exhibiting "Type Illa" feeding behavior
(McMurtry et al, 2013). Kampimodromus aberrans
(Oudemans, 1930), which was the first species described,
is widely distributed, having been documented across
various areas of the Western Palearctic Region and the
USA (Demite et al., 2014). In Europe, this species is natu-
rally found on a broad range of cultivated plants, includ-
ing grapes, hazelnuts and apples, and is considered an
efficient predator of phytophagous mites (Kasap, 2005;
Ozman-Sullivan, 2006; Duso et al., 2014).

In Tirkiye, five species of the genus — K. aberrans, K.
ericinus Ragusa Di Chiara and Tsolakis, 1994, K. keae (Pa-
padoulis and Emmanouel, 1991), K. langei Wainstein and
Arutunjan, 1973 and K. ragusai Swirski and Amitai, 1997
— have been reported, based on specimens collected
from various host plants, especially from Quercus spp.
(Fagaceae) (Kasap, 2005, 2010; Ozman-Sullivan, 2006;
Doker et al,, 2017, 2018; Saglam et al,, 2022).

In this study, we collected K. corylosus Kolodochka, 2003
from hazelnut [Corylus avellana L. (Betulaceae)] in Sam-
sun Province on the Black Sea coast of Tirkiye. It is re-
described and illustrated, based on female specimens, to
further improve diagnosis. We also propose the rein-
statement of K. adrianae Ferragut and Pefa-Estévez, 2003
as a valid species. Moreover, we provide a revised identi-
fication key for the Kampimodromus species of the world.

MATERIALS AND METHODS

Leaves were collected from hazelnut plants in the Giir-
genyatak/Canik district of Samsun Province on the north
coast of Tiirkiye. The collected samples were wrapped in
paper, placed in labelled plastic bags, and stored in an
icebox until they were transferred to the laboratory. The

leaves were then examined for mites under a stereomi-
croscope and all collected mites were stored in 70% alco-
hol until they were cleared in 60% lactic acid and mount-
ed on slides in Hoyer’s medium. The slides were then
incubated at 50 °C for a week. Permanent slides were
examined with an Olympus® CX-41 microscope. Illustra-
tions were prepared with a U-Da drawing attachment
(Camera Lucida). The taxonomic system used followed
that of Chant and McMurtry (2007), with setal nomencla-
ture according to Lindquist and Evans (1965), as adapted
by Rowell et al. (1978). The dorsal and ventral setal pat-
tern references were from Chant and Yoshida-Shaul
(1989, 1991, 1992), the nomenclature for solenostomes
on the dorsal idiosoma followed that of Athias-Henriot
(1975), and the leg chaetotaxy followed that of Evans
(1963). Measurements are provided in micrometers, pre-
sented as the mean, followed by the range in parentheses.
The examined specimens are deposited in the mite collec-
tion of the Acarology Laboratory, Cukurova University,
Adana, Tirkiye.

RESULTS AND DISCUSSION

Firstly, Kampimodromus corylosus, which is reported from
Tirkiye for the first time, is redescribed from female
specimens collected in Samsun Province. Secondly, a justi-
fication for the reinstatement of K. adriane as a valid spe-
cies is provided. Thirdly, a revised key for Kampimodro-
mus species is included to reflect that change.

Diagnosis and redescription of Kampimodromus cory-
losus Kolodochka

Kampimodromus corylosus Kolodochka, 2003: 51.

Kampimodromus corylosus Kolodochka: in Cargnus et al,,
2012: 590; Doker etal., 2022: 1073.

Diagnosis. 1diosomal setal pattern 10A:8C/JV-3: ZV (r3
and R1 off shield). Dorsal shield sclerotized, mostly striat-
ed; with slight waist at level of R1; with five pairs of so-
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lenostomes (gd1, gd2, gd6, gd8, and gd9); dorsal setae
serrated except j4, j5, j6, ]2, z5 and Z1 smooth. Peritremes
extending between setae j3-z2. All ventral shields smooth,
except ventrianal shield with a few posterior striations;
sternal shield with three pairs of setae; ventrianal shield
elongated, with three pairs of preanal setae and a pair of
minute preanal solenostomes located posteromesad to
setae JV2; seta JV5 serrated. Spermatheca with short, cup-
shaped calyx and nodular atrium, attached to calyx with-
out neck. Fixed digit of chelicera with three subapical
teeth and movable digit without tooth. Leg IV with one
serrated macroseta. Genu Il and IV each with eight (2 2/1
2/0 1) setae and tibia IV with seven setae (1 1/1 2/0 2).

Re-description
Female (n=4).

Dorsal idiosoma (Fig. 1A). Dorsal setal pattern 10A: 8C (r3
and R1 off shield). Dorsal shield mostly striated, with
slight waist at level of seta R1, with five pairs of so-
lenostomes (gd1, gd2, gd6, gd8 and gd9). Muscle-marks
(sigillae) visible mostly on podosoma; length of dorsal
shield 282 (280-284), width at level of s4 160 (156-163),
width at level of S2 164 (163-165). Dorsal setae serrated,
except j4, j5, j6, ]2, z5 and Z1 smooth. Measurements of
dorsal setae as follows: j1 20 (18-21),j3 27 (25-30),j4 15
(13-17),j5 14 (12-15), j6 16 (14-18),J2 20 (17-23),]58
(6-9), z2 25 (24-26), z4 34 (32-37),z5 16 (14-18), Z1 21
(18-24), Z4 40 (37-43), Z5 52 (49-55), s4 43 (38-47), S2
44 (40-48), 5518 (17-20), r3 40 (38-42), and R1 25 (23-
27). Peritremes extending between setae j3-z2.

Ventral idiosoma (Fig. 1B). Ventral setal pattern 14: JV-3:
ZV. Sternal shield smooth, with three pairs of setae (ST1-
ST3) and two pairs of poroids (iv1, iv2); distance between
bases of setae STI1-ST3 59 (56-61), distance between
bases of setae ST2 56 (55-58); metasternal setae ST4 and
poroids iv3 on metasternal shields. Genital shield smooth
with one pair of setae ST5; width at level of ST5 49 (48-
50); one pair of para-genital poroids iv5 on soft cuticle.
Ventrianal shield elongate, mostly smooth except for
some posterior striations, with three pairs of pre-anal
setae (JV1, JV2, and ZV2), one pair of para-anal setae PA,
unpaired post-anal seta PST, and a pair of minute so-
lenostomes (gv3) posteromedian to JV2. Length of ventri-
anal shield 92 (89-94), width at level of ZV2 54 (50-58).
Four pairs of caudoventral setae (ZV1, ZV3, JV4 and JV5)
and six pairs of poroids (five ivo and ivp) on soft cuticle
surrounding ventrianal shield. Setae JV5 serrated, 35 (34-
35) in length.

Chelicera (Fig. 1C). Fixed digit 24 (23-25) long, with three
teeth clustered sub-apically and pilus dentilis; movable
digit 24 (23-25) long, without tooth.

Spermatheca (Fig. 1D). Calyx short, cup-shaped, 8 (6-10)
long, atrium nodular, connected to calyx without neck,
major duct long, narrow, minor duct visible.

Legs (Figs 2A-D). Leg I 262 (260-264), 11 209 (205-213),
III 195 (190-200), IV 279 (265-286) in length. Chaeto-
taxy of legs as follows: Leg I: coxa 0 0/1 0/1 0, trochanter
10/10/21, femur23/12/22,genu?22/12/1 2, tibia 2

2/12/12. LeglIl: coxa 0 0/10/10, trochanter 1 0/1 0/2
1,femur23/12/11,genu22/12/01,tibial1/12/1 1.
Leg III: coxa 0 0/1 0/1 0O, trochanter 1 1/1 0/2 0, femur 1
2/11/01,genu12/12/01,tibial1/12/1 1. Leg IV:
coxa00/10/00, trochanter11/10/20, femur12/11/0
1, genu 2 2/1 2/0 1, tibia 1 1/1 2/0 2. Leg IV with one
macroseta StIV (pd3) 22 (21-23), usually with two barbs,
smooth in one specimen. Other legs without macrosetae.

Male. Not collected in this study.

Material examined. Four females from hazelnut, C. avella-
na in Giirgenyatak village, Canik, Samsun, Tiirkiye (41°
13" 32 "N, 36° 21' 50" E, 513 meters above sea level);
collected by S.K. Ozman-Sullivan and G.T. Sullivan on 01
October 2021.

Discussion. Kampimodromus corylosus was described
from specimens mostly collected from hazelnut, C. avella-
na, in Ukraine and Moldova. The current study reports K.
corylosus for the first time from Tiirkiye. The morphologi-
cal characters and measurements of the newly collected
specimens are almost identical to the original description
and redescriptions (Cargnus et al, 2012; Doker et al,
2022). We re-examined the Belgian specimens reported
by Doker et al. (2022) and confirm that the measure-
ments of dorsal seta j3 are not 21 (21-22) but 31 (31-32).
Also, the preanal solenostomes in the Belgian specimens
are small and circular, not crescentic, as in the original
description and the redescription provided here.

Notes on the identification key for the genus Kampi-
modromus

The identification key provided in this study for 16 spe-
cies of Kampimodromus is based on the previous key by
Doker et al. (2017). However, in the present study, we
resurrected K. adrianae to valid species status and includ-
ed it in the key due to the distinct differences in its dorsal
setal length especially for dorsocentral setae and serra-
tions on j4, j5, j6, J2, Z5, Z1 and S5. Tixier et al. (2006)
suspected that K. adrianae is a junior synonym of K.
hmiminai McMurtry and Bounfour, 1989 based on COI
sequences from populations collected from Salix canar-
iensis Chr. Sm. ex Link (Salicaceae) in the Canary Islands
and Ficus carica L. (Moraceae) in Meknes, Morocco. The
same authors stated that the genetic distance between
these two species was similar to the distance between
two populations of K. aberrans which were collected from
Celtis australis L. (Ulmaceae) and Quercus pubescens Willd.
(Fagaceae) in Montpellier, France. However, Doker et al.
(2018) used four species of Kampimodromus to construct
a phylogenetic tree based on their ITS sequences and the
sequences available in the GenBank database. The phylo-
genetic tree of Doker et al. (2018) showed that the se-
quence, HQ404798, deposited as K. aberrans, originating
from a population collected from C. australis in Montpel-
lier, France is identical to K. corylosus. Therefore, at least
one of the two K. aberrans populations identified by Tixier
et al. (2006) is likely to be K. corylosus. This situation ap-
pears to negate the argument of Tixier et al. (2006) that
the genetic difference between K. hmiminai and K. adri-
anae is the same as that between two populations of K.
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aberrans. In that light, we propose the reinstatement of K.
adrianae as a valid species due to the distinct differences
in its dorsal setal lengths, until more accurate morpholo-
gical and molecular studies, and possibly cross-breeding
experiments, are conducted.

Revised key to the genus Kampimodromus Nesbitt,
1951 (Modified from Doker et al., 2017)

1. Six pairs of solenostomes on dorsal shield (gd1, gdz,
gd4, gd6, gd8 and gd9).........cecevereieieii e 2

- Less than six pairs of solenostomes on dorsal shield (at

least gd4 absent, gd1 and gds pre-
SENE/ADSENE)ceieiieiii et e e s 4
2. Setae Z1 and S5 smooth; ratio setae s4:Z21 > 4:1.............3

-Setae Z1 and S5 serrated; ratio setae s4:Z1 < 3:1....coeeuueune
....K. adrianae Ferragut and Pefia-Estévez

3. Preanal solenostomes absent... .
................................... K. hmiminai McMurtry and Bounfour

- Preanal solenostomes present.......cccieieniieeniiesseenns
........... K. florinensis Papadoulis, Emmanouel and Kapaxidi

4. Three pairs of solenostomes on dorsal shield (gd2, gdé6
and gd9).....ccccevieiriennennn K. judaicus (Swirski and Amitai)

- Four or five pairs of solenostomes on dorsal shield (gd8
ADSENT OF PreSENL) i ierierier e e e e 5

5. Four pairs of solenostomes on dorsal shield (gd8 ab-

LY=)o RSP 6
- Five pairs of solenostomes on dorsal shield (gd8 pre-
12331 ) [P 10
6. Movable digit of chelicera smooth........c..ccocvivviiiininnne. 7
- Movable digit of chelicera with one tooth.........ccceuue..e. 9

7. Sub-lateral setae RI1 of females inserted on dorsal
shield........cceveviir i vevieveneene.. K. elongatus (Oudemans)

- Sub-lateral setae R1 of females on soft cuticle................. 8

8. Macroseta on basitarsus IV short about 20 pm in
length; dorsal setae Z1 almost half-length of setae
S2. it @Derrans (Oudemans)

- Macroseta on basitarsus IV longer, about 30 um in
length; dorsal setae Z1 longer, about 2/3 length of
RYZ) SRS K. molle (Ueckermann and Loots)

9. Peritreme short, extending to level of setae z4........
................................... K. keae (Papadoulis and Emmanouel)

- Peritreme longer, extending to level of setae z2................
...K. ragusai Swirski and Amitai

10. Ventrianal shield with two pairs of preanal setae........
...................................... K. alettae (Ueckermann and Loots)

- Ventrianal shield with three pairs of preanal setae..... 11

11. Movable digit of chelicera smooth..........c.cccovenreernen. 12
- Movable digit of chelicera with one tooth....................14
12. Dorsal setae J2 shorter than 25
70 oo WO TP URPR PR K. corylosus Kolodochka
-Dorsal setae J2 longer than 30 pm.......cceevevveiinecvenennens 13

13. Both dorsal seta S5 and macroseta on basitarsus IV
SMOOth..ccoeiiinceiie e K. karadaghensis Kolodochka

- Both dorsal seta S5 and macroseta on basitarsus IV
SHIghtly SEITate....occeiceiieireee e e e
............................ K. ericinus Ragusa Di Chiara and Tsolakis

14. Peritreme short extending to level of sub-lateral setae
T3 e e e e K. echii Ferragut and Pena-Estévez

-Peritreme longer, at least extending to level z2.............. 15

15.Macroseta on basitarsus IV pointed apically; peritreme
extending to level between setae j3-z2....K. coryli Meshkov

- Macroseta on basitarsus IV knobbed apically; peritreme
extending to level setae level of z2...
....................................... K. langei Walnstem and Arutun]an
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Figure 1. Kampimodromus corylosus Kolodochka, 2003, female: A. Dorsal idiosoma, B. Ventral idiosoma, C. Chelicera, D.
Spermathecae.
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Figure 2. Kampimodromus corylosus Kolodochka, 2003 female right legs: A. Leg I (coxa and tarsus omitted), B. Leg Il
(coxa and tarsus omitted), C. Leg Il (coxa and tarsus omitted), D. Leg IV (coxa and telotarsus omitted). Macroseta drawn

in solid black for clarity.
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ABSTRACT: The larval instar of Allothrombium incarnatum Oudemans, 1905 was detected for the first time by
experimental rearing from field-collected females. Based on its morphological characters, Allothrombium monosolenidion
Kamran and Alatawi, 2020 syn. nov., known only from larval instar, is considered a junior synonym of A. incarnatum.
Data on the habitat and host of this species are also presented.
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INTRODUCTION

The genus Allothrombium Berlese, 1903 (Acari:
Parasitengonina: Trombidiidae) currently comprises
more than 70 species worldwide (Makol and Wohltmann,
2012, 2013; Haitlinger and Sundi¢, 2018; Kamran and
Alatawi, 2020). Most of them are known either only from
the postlarval or only from the larval stage, while only
seven species of the genus Allothrombium are known
from both the larval and the postlarval instars (Magkol and
Wohltmann, 2012). Only twelve species of Allothrombium
have been reported from Tiirkiye so far (Sevsay, 2017;
Yildirim and Sevsay, 2019; Oner et al.,, 2021; Karakurt,
2022). Allothrombium incarnatum was originally
described by Oudemans (1905) based on male and female
specimens from The Netherlands. Makol (2005) provided
a detailed description and illustrations of this species
based on active postlarval instars collected in Poland.
Allothrombium monosolenidion, known only from larval
forms, was described and illustrated by Kamran and
Alatawi (2020) from Saudi Arabia.

The present work provides the first correlation between
larval and postlarval instars of A. incarnatum by
laboratory rearing. Allothrombium monosolenidion
Kamran and Alatawi, 2020 is considered here as a junior
synonym of A. incarnatum Oudemans, 1905. Data on the
habitat and host of this species are also presented.

MATERIALS AND METHODS

Two ovigerous females, collected directly in the field,
were placed in glass vials containing a mixture of charcoal
and plaster of Paris (9:1). After laying eggs, the females
were transferred to 70% ethyl alcohol. The eggs were
supplied with 2-3 ml of distilled water every three days,
which was added to the substrate to maintain humidity.
The glass vials were kept at room temperature (22-25 °C).
All samples were fixed on microscope slides in Hoyer’s

medium (Walter and Krantz, 2009). An Olympus BX63-
CBH microscope was used for measurements,
photographs, and drawings. The morphological
terminology follows Makol (2005) except for the
following terms and abbreviation IL (body length without
gnathosoma); IW (body width); L (scutum length); W
(scutum width). All measurements are given in
micrometers (um).

Material examined: A female collected manually from soil
samples in Tunceli province, Tirkiye (39°07'N 39°37'E,
924 m a.s.l, moist moss and grass, 24.05.2019, col. E.
Buga), and 35 larvae obtaining from the collected female.
Another female collected manually from soil samples in
Erzincan province, Tirkiye (39°12'N 38°34'E, 1059 m
a.s.l., moist moss, 23.04.2023, col. I. Karakurt), and 32
larvae obtaining from the collected female. The specimens
representing females and remain of larvae freshly
obtained from two collected females are deposited in the
Acarology Laboratory of Erzincan Binali Yildirim
University, Erzincan, Tiirkiye (EBYU).

RESULTS AND DISCUSSION
Family Trombidiidae Leach, 1815
Genus Allothrombium Berlese, 1903

Type species: Trombidium fuliginosum Hermann, 1804, by
original designation.

Allothrombium incarnatum Oudemans, 1905 (Figures
1-3)

Allothrombidium [sic] incarnatum Oudemans, 1905: 18
[P].

Allothrombium incarnatum Oudemans, 1905: Makol 2005:
178 [P].

Allothrombium monosolenidion Kamran and Alatawi,
2020: 736, syn. nov. [L].
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Figure 1. Photomicrographs of Allothrombium incarnatum (female): A. Crista metopica, B. Posterior dorsal setae, C.
Genital opening.

Figure 2. Photomicrographs of Allothrombium incarnatum (larva): A. Dorsal view, B. Ventral view, C. bs seta, D. Leg 11l
(genu-tarsus).
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Table 1. Morphometric data on females of Allothrombium Table 2. Morphometric data on larvae of Allothrombium
incarnatum. incarnatum.
from Makol (2005) present work . present work from Kamran and
Character Sample size  Min. -Max. :?;:ple x::; - Character (n=25) 1(\laga)wi (2020)
. n=
IL 9 1062.6- 2 1335- IL 271-375 390-435
1971.2 1678 W 159-190 212-260
I\ 12 569.8- 2 750-840 _AA 40-48 42-47
9548 AW 55-61 58-63
IL/IW 7 1.7-2.1 2 1‘32' PW 60-70 60-69
: SB 41-50 39-49
CML 19 94.8-1382 2 195-270  ",qp 50-60 46-58
S 0 - 1 72-75 PSB 35-45 i
E 19 39.5-63.2 2 50-65 L 90-104 84-103
SB 19 23.7-43.4 2 32-35 W 72-89 70-84
Ch 18 39.5-51.3 2 70-72 or 4.5-7.2 5.7
TiCl 19 35.5-63.2 2 70-72 bs 759 8-10
PaTa 19 55.3-86.9 2 70-92 1a 32-44 32-42
pDS 17 355-4314 1 38-43 1b 30-40 30-37
GOP1 14 162.-2251 1 208 2a 39-45 40-45
GOP w 10 90.8-1264 1 125 2b 35-41 37-42
GOPl/w 10 1.5-2.2 1 1.55 3a 33-43 34-42
Till 19 94.8-142.2 2 180-190 3, 3542 38-43
Tall 19 %iz'g' 2 240-255 _h 35-40 33-39
: hz 38-48 38-47
Talw 19 82.9-110.6 2 104-107  ~4p 28-34 28-35
Tall/w 19 1.8-2.4 2 2.3-2.45 AM 30-36 32-36
Diagnosis: Adult and Deutonymph. See Makol (2005). QE iggg iggg
Larva (after Kamran and Alatawi, 2020). Colour in live S 43-57 49-58
specimens yellowish orange. Hypostomal setae (bs) calyx, MA 29-35 -
with 4-7 finger-like digitations. fD = 24, fV = 6, fnCx 2-2-1. HS 32-40 34-44
Genua II and III each with one solenidion. Pretarsi I and II LSS 55-74 54-60
with two claws and a claw-like empodium. Pretarsus III SL 40-50 39-50
with anterior claw and a claw-like empodium. Posterior SS 24-30 24-30
claw on pretarsus III absent. DS_MIN 30-35 30-35
DS_MAX 39-49 41-47
Description: Adult (Fig. 1) and Deutonymph, See Makol Cx I 40-57 38-45
(2005). Tr_l 28-38 29-33
Larva (Figs 2, 3), See Kamran and Alatawi (2020). Male. gfz_ll ;ggg ;ggg
Not collected and reared in this study. Deutonymph. Not Ti_I 35-46 40-47
collected and reared in this study. Ta_ 0 50-64 55.65
Distribution: Hungary, Italy [?], Poland and The LEGI 240-262 245-260
Netherlands (Makol, 2005, 2007; Makol and Wohltmann, Cx I 48-55 47-52
2012). New record from Tiirkiye (pesent work). Tr I 25-32 25-32
Fe_ll 38-48 38-49
Laboratory observations and biology: The one female, Ge Il 22-30 25-32
collected on May 2019, laid 40 yellowish-orange eggs in a Ti_Il 34-42 39-43
cluster two days after capture. A total of 35 larvae Ta_ll 49-57 50-58
hatched within 21-22 days after oviposition. Another LEGII 230-247 231-251
female, collected on April 2023, laid 35 yellowish-orange Cx III 48-56 51-54
eggs in a cluster seventeen days after capture. A total of Tr 11 30-40 30-38
32 larvae hatched within 21-22 days after oviposition. Fe I1I 39-50 41-50
Ten unfed members of the latter group of larvae were ,(lie—IIIIII ;&53?}{?; 42}2?1}
exposed to different host candidates (Diptera, L - .
Lepidoptera, Orthoptera and Homoptera). Of these, Ta III 50-60 55-65
however, only representatives of Aphis (Hemiptera: LEG III 240-260 254-283
IP 715-765 737-791

Sternorrhyncha: Aphididae) were parasitized by the

larvae of A. incarnatum.

|
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Figure 3. Allothrombium incarnatum (larva): A. Genu II, B. Genu III.

Remarks: The crista metopica and the dorsal seta
structures of the females, from which the larvae were
obtained, are compatible with the species A. incarnatum
(Figs 1 A, B). These females have three pairs of papillae in
their genital openings (Fig. 1 C). In the morphometric
comparison of Polish and Turkish females of A.
incarnatum (see Table 1), the differences in the length of
the following characters are striking; CML (94.8-138.2 vs.
195-270) and tibia I (94.8-142.2 vs. 180-190). However,
the structure and length of the pDS setae of both groups
of specimens are compatible. In our opinion, the reason
for these measurement differences is that the range of
variation is larger for some character lengths. The fact
that Oudemans (1916) gave the length of tarsus I of the
female specimen of this species as 370 (op. cit, p. 42)
supports our opinion. Of all the larval species described in
the genus Allothrombium, only A. monosolenidion is
characterized by having one solenidion on genua II and III
(other species have two solenidia) (Kamran and Alatawi,
2020). The larva of A. incarnatum (Fig. 2) also has one
solenidion on genua II and III (Fig. 3). Morphologically,
there are no differences between the larval forms of these
species. Furthermore, the present work shows that the
metric data of the larvae of these two species overlap (see
Table 2). As a result, we consider A. monosolenidion as a
subjective junior synonym of A. incarnatum.

Additionally, the genus Monotrombium Zhang, 1995 in
Zhang and Norbakhsh (1995), which is represented by
only one larval species, M. simplicium Zhang, 1995, is
characterized by the presence of a single solenidion on
genua II-III and a single seta on coxa II (Zhang and
Norbakhsh, 1995). The larva of M. simplicium differs from
the larva of A. incarnatum by the presence of only a single
seta on coxa Il (coxa II has two setae in the larva of A.
incarnatum). Future experimental and/or molecular
studies could clarify the taxonomic status of the genus
Monotrombium.
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ASBTRACT: In this study, female specimens of Gamasholaspis browningi were collected under hazelnut trees in a tea gar-
den in Tiirkiye and described as a new record of the Turkish mite fauna. It was determined that this is the first representa-
tive of the family in Tiirkiye. In addition, an overview of the current status of the Turkish eviphidoid fauna is given.

Keywords: Acari, description, Gamasholaspis browningi, hazelnut tree, litter

Zoobank: https://zoobank.org/5A7BCD20-8C43-412D-910A-E4C68CAF9C5D

INTRODUCTION

The order Mesostigmata consists of about 110 families and
more than 11000 species worldwide in three suborders,
Sejida Kramer, 1885, Trigynaspida Camin and Gorirossi,
1955 and Monogynaspida Camin and Gorirossi, 1955
(Balileu et al.,, 2011; Walter and Proctor, 2013). In Tiirkiye,
there is little information on the mesostimatic mites, but
some groups within the Mesostigmata have been on the
rise in recent years, such as the superfamily Eviphidoidea
Berlese, 1913 is one of them (Erman et al., 2007). Accord-
ing to Beaulieu et al. (2011), Eviphidoidea comprises five
families, namely Eviphididae Berlese, 1913, Macrochelidae
Vitzthum, 1930, Pachylaelapidae Berlese, 1913, Parholas-
pididae Evans, 1956 and Leptolaelapidae Karg, 1978. This
superfamily is represented worldwide with more than
1050 species, in Tiirkiye there are about 78 species in four
families (Eviphididae with 10 species, Macrochelidae with
35 species, Pachylaelapidae with 32 species, Parholaspidi-
dae with one species in this study), while no species of the
Leptolaelapidae have been recorded so far (Ozbek 2017,
2023a, b). The present taxonomic study is not sufficient to
cover the entire species diversity of this superfamily in Ti-
rkiye.

The Parholaspididae is a family of free-living predatory
mites. They are usually found in the soil, in organic litter,
in decaying plant material, in moss and in tree hollows. The
members of the family are mainly distributed in the Orien-
tal region, although some members are also found in the
Palaearctic, Nearctic and Neotropical regions. Taxonomi-
cally, the family was initially listed by Evans (1956) as the
subfamily Parholaspinae within the family Macrochelidae
Vitzthum, 1930, but later Krantz (1960) elevated the Par-
holaspinae to the family level. In total, the family comprises
163 species within 14 genera around the world (Quintero-
Gutiérrez and Halliday, 2021). In Tirkiye, no species from
the Parholaspididae family are known to date. The main
aim of this study is to add new records to the mite fauna of
Tiirkiye and to contribute to the knowledge of the species
diversity of Eviphidoidea in Tiirkiye.

MATERIALS AND METHODS

The mites were collected by sieving decomposing organic
material. The mites were extracted using modified Ber-
lese-Tullgren funnels and mounted in Hoyer’s medium ac-
cording to the methods of Walter and Krantz (2009). Some
specimens of the species were dissected for detailed exam-
ination of some structures for identification. The speci-
mens were examined, illustrated, photographed, and
measured using an Olympus BX63 upright microscope and
an Olympus DP73 camera. The terminology of dorsal and
ventral setae used in this paper follows those of Lindquist
and Evans (1965) and Moraza and Pefa (2006). The spec-
imens are deposited at EBYU (Acarology Laboratory of Er-
zincan Binali Yildirim University, Erzincan, Tiirkiye).

RESULTS

Family Parholaspididae Evans, 1956

Genus Gamasholaspis Berlese, 1904

Gamasholaspis browningi (Bregetova and Koroleva)

Evansolaspis browningi Bregetova and Koroleva, 1960: 54.

Gamasholaspis browningi — Petrova, 1977: 338;
Marchenko, 2002: 41; Kontschan et al, 2014: 20;
Quintero-Gutiérrez and Halliday, 2021: 416; Hajizadeh,
2022: 230.

Specimens examined: Five females from litter under hazel-
nut tree in a tea garden, Findikoba village, Of town, Trab-
zon province, Tiirkiye, 39°36'N 38°39'E, 3 May 2015.

Description. Female (n=5) (Figures 1-7)

Dorsum (Fig. 1). Dorsal shield oval, 720-760 long, 480-490
wide at level of widest point; covered with punctations and
reticulations, with 29 pairs of setae, all setae expanded in
distal %2, length 50-80 long (jI 50-60, /5 about 50). Peri-
tremes relatively shortened, anterior end not reaching
dorsal surface of idiosoma.
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Figures 1-7. Gamasholaspis browningi (female). 1. Doral shield, 2. Ventral shields, 3. Ventral surface of gnathosoma,
4. Epistome, 5. Tarsus I, 6. Tarsus II, 7. Ventral side of femur II.
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Table 1. Leg setation of Gamasholaspis browningi (female).

Leg coxa trochanter femur genu tibia tarsus
I 2 4 13 11 12 not counted
11 2 5 11 11 10 18
11 2 5 6 8 8 18
I\ 1 5 6 8 8 18

Venter (Fig. 2). A pair of well sclerotized presternal shields
present. Sternal shield 180-186 long, 120-130 wide atlevel
of coxae II, surface ornamented with well-defined polygo-
nal patterns, two pairs of lyrifissures and three pairs of
needle-like setae of equal length (st1-3 60-70). Metasternal
shield fused with endopodal shield and with a pair of nee-
dle-like setae, st4. Genital shield helmet-shaped, 100-115
long and 150-160 wide, its surface ornamented with polyg-
onal patterns and with a pair of needle-like setae, st5. Ven-
trianal shield triangular, 260-280 long and 370-400 wide,
longer than wide, ornamented with reticulate lines, with
four pairs of preanal setae (60-80), two anal setae and one
postanal needle-like seta. Peritrematal shields fused to po-
dal shields or sternal shield.

Gnathosoma. Setae h1 longest, h2 similar in length to pc
and h3 longer than hZ2. Corniculi long and sword shaped.
Deutosternal groove with five rows of denticles (Fig. 3).
Epistome one-piece, serrate at the margins and with a con-
spicuously large central process (Fig. 4). Chelicerae well
developed, with a movable digit of about 90 long, and a
fixed digit of about 70 long from the base of the dorsal seta.
Movable digit with a short and relatively thick pilus denti-
lis and a dorsal seta. Base of chelicerae with two arthrodial
brushes, one of which considerably longer than the other.

Legs. Claws on tarsus I absent (Fig. 5), tarsi of other legs
bear claws (Fig. 6). Ventral surface of femur II with distinct
short, round and thick process (Fig. 7), femur III with flat
large process, coxae with small triangular process. Leg se-
tation of G. browningi is shown in Table 1.

Male and immature stages. Not found.
DISCUSSION

Quintero-Gutiérrez and Halliday (2021) present a compre-
hensive study of the family Parholaspididae and give a
clear description of the genus Gamasholaspis, which differs
from the other genera of parholaspids by the following
characters: 1) the peritrematal shield is not fused with the
ventrianal shield and the expulsory vesicles are usually ab-
sent, 2) the metasternal setae are located on separate met-
asternal shields or on fused metasternal or endopodal
shields, 3) a pair of free and elongate presternal plates are
present, 4) the setae on the dorsal shield are often modi-
fied, 5) the seta z1I is absent, 6) the cheliceral seta is ex-
panded, 7) the ventrianal shield is sometimes expanded
anteriorly and surrounds the genital shield, and 8) four or
more pairs of preanal setae are present on the ventrianal
shield.

Gamasholaspis browningi was first described and illus-
trated on three females and one protonymph by Bregetova
and Koroleva (1960) from the soil and litter under trees in

Batumi, Georgia, and later this species was reported from
different regions of the Palaearctic (Quintero-Gutiérrez
and Halliday, 2021; Hajizadeh, 2022). The Turkish speci-
mens of this species were collected in Trabzon province, an
area geographically close to the region where the type
specimens were found. According to the detailed study of
the species, the Turkish specimens are morphologically
similar to the specimens originally described from Georgia.
The length of the dorsal shield is 700-720 long in the Geor-
gian specimens (see Bregetova and Koroleva 1960) and
720-760 in the Turkish specimens (five females) com-
pared to the previously described specimens. In addition,
G. browningi is a new addition to the Turkish mite fauna
and the first representative of the family in Tiirkiye.
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ABSTRACT: As new species are described, taxonomic modifications or revisions are made and distributional data are
increased, the checklists are frequently updated regularly. The present paper is a comprehensive supplementary docu-
ment that aims to list the current species of mites (Acari) found in Tiirkiye. The species list is arranged alphabetically
orders and includes the published records. According to the current information, among the 1241 taxa, 241 belong to the
Mesostigmata, 19 to the Ixodida, 728 to the Trombidiformes and 253 to the Sarcoptiformes. This supplement might be a

valuable resource for researchers and ecologists interested in understanding the biodiversity of mites in this region.
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INTRODUCTION

Among all arachnids, Acari is a highly diverse group with
a wide range of ecological roles. They are found in many
habitats such as soil, litter, water, plants and animals as
predators, parasites and decomposers, which are vital
components of ecosystems. Approximately 63,000 mite
species have been described and a million or more spe-
cies are currently living (Dogan and Sullivan, 2023).

Taxonomic checklist is widely used to obtain information
about biodiversity. In addition to three previous check-
lists on mites in Tiirkiye, checklists on various mite
groups have been published by various researchers (Er-
man et al,, 2010, 2019, Cakmak et al.,, 2011; Faraji et al,,
2011; Sevsay, 2017; Baran et al, 2018; Durucan, 2018,
2020a; Dogan, 2019, 2022a; Murvanidze et al, 2020;
Cobanoglu et al, 2023b; Denizhan et al,, 2023). In this
process, the need to update the lists of Tiirkiye's mite
fauna has emerged with new publications.

The aim of this study is to provide up-to-date information
on the interpretation of taxonomic and biodiversity data
with the current checklist of the Turkish mites.

MATERIALS AND METHODS

The species list is created alphabetically within orders,
and accompanied by documentation of records from Tiir-
kiye. The list has been combined by mainly using the cata-
logues and checklists (Erman et al.,, 2010, 2019, Cakmak
et al,, 2011; Faraji et al,, 2011; Sevsay, 2017; Baran et al,,
2018; Durucan, 2018, 2020a; Dogan, 2019, 2022a; Mur-
vanidze et al., 2020; Cobanoglu et al., 2023b; Denizhan et
al,, 2023) and updated from recent publications. The spe-
cies names mentioned in theses that are not considered
officially published are not included in this work. The
classification system follows that of Lindquist et al
(2009).

RESULTS
Subclass: Acari
Super order: Parasitiformes
I. Order: Opilioacarida
Not recorded in Tiirkiye.
II. Order: Holothyrida
Not recorded in Tiirkiye.
III. Order: Mesostigmata

Amblydromalus limonicus (Garman and McGregor): Bas et
al, 2022.

Amblyseiella setosa Muma: Faraji et al., 2011.

Amblyseius adjaricus Wainstein and Vartapetov: Doker et
al, 2016.

Amblyseius armeniacus Arutunjan and Ohandjanian: Faraji
etal, 2011.

Amblyseius bryophilus Karg: Doker et al.,, 2014b.

Amblyseius decolor (Westerboer): Cobanoglu et al., 2018.

Amblyseius herbicolus Chant: Akyazi et al., 2016.

Amblyseius meridionalis Berlese: Doker et al., 2016.

Amblyseius nemorivagus Athias-Henriot: Doker et al,
2020.

Amblyseius rademacheri Dosse: Soysa