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Summary: The study presents a detailed taxonomic review of water mites of the genus Pionacercus Piersig, 1894 (Pionidae) found in
the fauna of Russia during the long-term survey between 1970 and 2008. The review includes illustrated (re)descriptions of males and
females of seven species: Pionacercus leuckartii Piersig, 1894, P. uncinatus (Koenike, 1895), P. norvegicus Thor, 1898, P. colymicus
Tuzovskij, 1982, P. anadyrensis Tuzovskij, 2001, P. tundrosum Tuzovskij, 2001, and P. major Tuzovskij, 2005. Diagnostic keys to the
adult males and females of all species are presented.

Pe3tome: IpencrasieH neTaabHBII TAKCOHOMIUECKHIT 0030p BOISHEIX Kileniel poxa Pionacercus Piersig, 1894 (Pionidae), HaliieHHBIX
B (ayne Poccun B Tewenue jymtensHoro nepuoaa (1970-2008 rr.). O630p BKIIOYAET MLTIOCTPUPOBAHHOE (TIEpe)OMICAaHNe CaMIIOB U
caMok 7 BuzioB: Pionacercus leuckartii Piersig, 1894, P. uncinatus Koenike, 1895), P. norvegicus Thor, 1898, P. colymicus Tuzovskij,
1982, P. anadyrensis Tuzovskij, 2001, P. tundrosum Tuzovskij, 2001, and P. major Tuzovskij, 2005. IIpeanoxeHs! onpeneanTeIbHbIe

KJIFOYH 1JId CaMIIOB U CaMOK.

INTRODUCTION

Water mites of the genus Pionacercus Piersig, 1894 are
associated with fresh-water biotopes. Like other members of
Hydrachnidia, the life cycle of water mites typically includes
egg, three active stages (six—legged larva, eight-legged sex-
ually undifferentiated deutonymph, and eight-legged sexu-
ally differentiated adult), and three inactive resting stages
(prelarva, protonymph and tritonymph). The resting stages
are strongly reduced, consisting mostly of integument; they
do not have organs except for provisional ones. Larvae dif-
fer greatly from other active stages in ecology and morphol-
ogy. Larvae of the genus Pionacercus are known to para-
sitize the abdominal region of imagos Chironomidae from
the subfamily Orthocladiinaec [Smith and Oliver, 1986].
Deutonymphs and adults are free-living predators that feed
on various small invertebrates. Adults and deutonymphs are
well adapted for a subaquatic life, but most larvae have ad-
aptations for aerial existence.

The world fauna of water mites of the genus Pionacer-
cus Koch, 1837 currently includes six species: P. leuck-
artii Piersig, 1894; P. uncinatus (Koenike, 1895); P. nor-
vegicus Thor, 1898; P. pyriformis Soar, 1901; P. japonicus
Imamura, 1954 and P. vatrax (Koch, 1837) [Viets, 1987].
Lundblad [1962] considered P. pyriformis as junior syn-
onym of P. leuckartii. Marshall [1924] described what she
thought to be a new species, P. novus, from Alaska, this lat-
ter is actually the deutonymph of one of the larger species
of Piona [Cook, 1974]. Three species of Pionacercus have
been known from Russia, namely P. leuckartii, P. uncina-
tus and P. norvegicus [Sokolow, 1940, Tuzovskij, 1977].
Four other species, P. colymicus Tuzovskij, 1982, P. anady-
rensis Tuzovskij, 2001, P. tundrosum Tuzovskij, 2001, and
P. major Tuzovskij, 2005 [Tuzovskij, 1982, 2001a, 2001b,
2005; respectively], were described from Russia lately.

Morphology of Pionacercus larvae has been described
for the following taxa: Pionacercus leuckartii [Piersig
1901, Lundblad 1927]; P. colymicus [Tuzovskij, 1982],
P. anadyrensis [Tuzovskij, 2001a], P. tundrosum [2001]

and P. major [Tuzovskij, 2005].

Information on the morphology of deutonymphs has
been given only for P. leuckartii [Piersig 1894, 1897—
1900] and P, japonicus [Imamura, 1954].

The identification of adult mites of the genus Piona-
cercus, especially for females, is very difficult. The aim of
the paper is to study the morphology of adults of the genus
Pionacercus collected in Russia and to give an identifica-
tion keys for the males and females.

MATERIAL AND METHODS

Most material used in the present study was collected
by the author in the European and Asian parts of Russia
within 1970-2008. Some important comparative materi-
als have been investigated in a collection of the Naturmu-
seum Senckenberg, Frankfurt on Main (Germany) and the
Naturhistorisches Museum Basel (Switzerland). Speci-
mens collected by P. Tuzovskij were not fixed in Koenike
liquid, but slides were made from the fresh material. Most
specimens were not dissected, thus preserving the natural
shape of the body. For several females and males the gna-
thosoma was mounted in a position that allowed investi-
gating pedipalps in lateral view. All mite specimens were
mounted in Hoyer’s medium.

Some idiosomal ventral setac are named according to
Tuzovskij [1987]: Fch — frontales chelicerarum, Fp — fron-
tales pedipalporum, Vi — verticales internae, Ve — verticales
externae, Oi — occipitales internae, Oe — occipitales exter-
nae, Hi — humerales internae, He — humerales externae,
Hv — humerales ventralia, Sci — scapulares internae, Sce —
scapulares externae, Li — lumbales internae, Le — lumbales
externae, Si — sacrales internae, Se — sacrales externae, Ci
— caudales internae, Pi — praecanales internae, Pe — praeana-
les externae. Furthermore, the following abbreviations are
used: P-1-5, pedipalp segments (trochanter, femur, genu,
tibia and tarsus); [-Leg-1-6, first leg, segments 1-6 (tro-
chanter, basifemur, telofemur, genu, tibia and tarsus) i.e.
[II-Leg—4 = genu of third leg; L, length; W, width; n =
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Figs. 1-2. Pionacercus tundrosum Tuzovskij, 2001, male: / —dorsal view; 2 —ventral view
Puc. 1-2. Pionacercus tundrosum Tuzovskij, 2001, camen: / — nopcaiipHasi CTOpOHa; 2 — BEHTpaJlbHasi CTOPOHA

number of specimens measured. The length of appendage
segments was measured along their dorsal side; all mea-
surements are given in pm.

Specimen depositories and reference to accession num-
bers are given using the following abbreviation: IBIW — the
Institute for Biology of Inland Waters of the Russian Acad-
emies of Science (Borok, Yaroslavl Province, Russia).

SYSTEMATIC PART

Family Pionidae

Genus Pionacercus Piersig, 1894

Type: Pionacercus leuckartii Piersig, 1894

Diagnosis. Adults. Idiosoma soft in females but with ex-
tensive dorsal and ventral secondary sclerotization includ-
ing formation of dorsal and ventral shields) in males; poste-
rior apodemes of first coxal group short, median margin of
fourth coxae well developed in males, but may be reduced in
females (especially in Pionacercopsis); coxal plates in four
group in female but posterior coxal groups fused medially
or even all coxal plates fused in male; three pairs of geni-
tal acetabula present; male without petiole; fourth legs of
male exhibiting a pronounced sexual dimorphism: [V-leg-6
curved and bearing peg-like setac on concave side.
Nymph. See Piersig [1894, 1897—-1900], Imamura [1954],
Tuzovskij [1990].
Larva. See Piersig [1901], Lundblad [1927], Tuzovskij
[1982,2001a, 2001b, 2005, 2008].

Pionacercus tundrosum Tuzovskij, 2001
(Figs. 1-18)
= Pionacercus leuckartii, deutonymph: Tuzovskij, 1990:
203-204, Figs 145, 1-7.

Material examined. Holotype male (IBIW 4492), Rus-
sia, Magadan Province, Chaun District, small tundra lake
on the right bank of the Pucheweem River, 18 km upstream
of the mouth, 28 July 1982, leg. P.V. Tuzovskij. Paratypes:

6 males, 10 females, the same location as holotype, July-
August 1982.

Additional material: 14 females and 3 deutonymps,
Anadyr District, small sedge-sphagnum tundra swamps on
the left bank of the Anadyr River, 5-10 km upstream of vil-
lage Markovo, July-September 1981.

Male. Color brown, idiosoma almost round. Setae Fch
(Fig.1) long. Large part of idiosoma soft, with thin wrinkles.
Anterior part of dorsum with three pairs of medial plates: tiny
anterior, large intermediate and small posterior. Bases of se-
tac Oi in anteromedial corners of intermediate plates. Lateral
parts of dorsal surface with wide stripes of secondary sclero-
tizarion being processes of ventral shield. Setae Hi, Le, Se and
Ci situated on these processes. Width of lateral processes of
ventral shield gradually decreasing to posterior end of idio-
soma. All five pairs of lyriform organs on dorsal side of body.

Coxal plates, especially posterior ones, enlarged, fused
with each other and with external genital organ and forming
a monolithic shield, laterodorsal processes of which turned
onto dorsal surface (Fig. 2). Coxal plates IV fused to each
other, with suture between disappearing; coxal plates II with
distinct borders on whole perimeter. Suture line between
coxal plates III and IV incomplete, slightly not reaching
their median margin. Medial border between coxal plates
IV complete, that between coxal plates III distinct only in
their posterior part. Posteromedial parts of coxal plates IV
forming a deep, reaching to their middle, rectangular inden-
tation, in which the anterior pair of genital acetabula is situ-
ated. Medial and posterior acetabula close together, situated
at one level near posterior end of ventrum. Genital opening
long and narrow.

Basal segment of chelicera (Fig. 3) strongly thickened
and curved in proximal part and tapering to distal end. Che-
liceral stylet short, crescent shaped.

Pedipalps (Fig. 4) short and massive. Ventral margin of
P-2 weakly concave, with two groups of dorsal setae: proxi-

257



Figs. 3-9. Pionacercus tundrosum Tuzovskij, 2001, male: 3 —chelicera; 4 —pedipalp, lateral view; 5 — distal part of tibia and
tarsus of pedipalp; 6 —claw of leg I; 7—claws of leg I1I; § — femur I1, genu, tibia and tarsus of leg I'V; 9—tarsus of leg IV

Puc. 3-9. Pionacercus tundrosum Tuzovskij, 2001, camen: 3 — xenunepa; 4 — nenumnanbina, OOKOBas CTOpPOHA; 5 —
JUCTaJIbHAS YaCTh TOJICHH M JIATIKa TISTUIAIBIIBL; 6 — KOroTOK HorH I; 7 — korotku Horu I11; 8 — 6enpo 11, koneHo, roeHs n

narnka Horu [V; 9—nanka Horu [V

mal, composed of 3—4 setae, and dorsodistal, composed of 2
setae. External lateral seta on P-3 twice as long as internal.
P—4 with straight ventral margin, laterodorsal surface cov-
ered with numerous solenidia, bases of ventral setae situated
at the very distal margin of segment. Distolateral spine on
P—4 0.25 times as long as P-5 (Fig. 5).

Claws of two anterior pairs of legs each with a well-de-
veloped plate and wide internal and thin external denticles of
subequal length (Fig. 6). Claws of legs III with short plates
and two denticles, slightly differing from each other in
shapes and sizes (Fig. 7). IV-Leg-4 (Fig. 8) short, [V-Leg-5
with two rows of swimming setae, its dorsodistal part with
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Figs. 10-11. Pionacercus tundrosum Tuzovskij, 2001, female: /0—dorsal view; 1/ —ventral view
Puc. 10-11. Pionacercus tundrosum Tuzovskij, 2001, camxa: /0 — nopcanbHasi CTOpoHa; // — BEHTpabHasi CTOpOHA

short, thick setae splitted at apex. Swimming setae on IV—
Leg-5 very long and projecting well beyond distal part of
IV—Leg-6 and, in dorsodistal part, with several short, thick

setae bifurcate at apex. Ventral edge of IV-Leg-6 (Fig. 9)
with 10—12 short, thick setae rounded at apex, of which 3-4
anterior setae usually the shortest and two distal setae situ-
ated somewhat apart.

Measurements (n=6). L of idiosoma 450-515; basal
segment of chelicera 120-130, L of cheliceral stylet 40;
L of pedipalpal segment 25, 80-82, 40, 73-80, 30; L of
leg segments: [-Leg-1-6: 48-57, 73—-80, 80-90, 105-110,
115-125, 145-155; 1I-Leg- 1-6: 55-65, 90-100, 85-90,
115-120, 145-155, 160-170; 11I-Leg-1-6: 65-75, 80-90,
70-75, 80-85, 120-125, 115-125; IV-Leg-1-6: 105-115,
75-90, 70-80, 120-140, 130-145, 155-165.

Female. Idiosoma almost round, integument soft, dorsum
with two well-developed pairs of plates only: large elon-
gate anterior and small transverse intermediate (Fig. 10). In
addition, small sclerites present in front setae Oi and setae
Li. Bases of setae Oi on soft integument. Anterior groups
of coxal plates (Fig. 11) with relatively long apodemes. Su-
ture line between coxal plates III and IV complete; medial
margin of coxal plates III only slightly shorter than that of
coxal plates IV. Posteromedial margins of coxal plates IV
straight; apodemes very short or almost absent. Width of
coxal plate IV equal to combined length of coxal plates III
and I'V. Two pairs of plates lateral to posterior coxal plates,
anterior ones larger than posterior. Acetabular plates trian-
gular (Figs 12, 13), almost half as long as genital opening.
Anterior genital sclerite short and wide, with convex ante-
rior and concave posterior margin. Posterior genital scler-
ite large, more or less rectangular, wider than long. Genital
acebula of moderate size, occupying no more half of area
of plates. Distance between acetabula usually greater than
diameter of one acetabulum (Fig. 12), but between anterior
and medial acetabula sometimes smaller (Fig. 13). Excre-
tory pore opens on oval plate (Fig. 14).

Pedipalp (Fig. 15, 16) as in male, but P-4 with a few

solenidia.

Terminal segments of anterior legs of equal thickness
along the whole length (Fig. 17). Swimming setae present
only on tibiae of all legs: 2 on tibia I, 3—4 on tibia II, 5-6
on tibia III and 6-7 on tibia IV; setae on tibia I short, on
tibia [I-IV long. Claws with wide internal and thin external
denticles (Fig. 18).

Measurements (n=10). L of idiosoma 610-695; L of
genital plate 80-90, width 80-90; L of basal segment of
chelicera 120-140, L of cheliceral stylet 40—-50; L of pedi-
palpal segment 25-35, 80-105, 40-60, 75-83, 3045; L
of leg segments: I-Leg-1-6: 55-65, 80-90, 105-110,
105-115, 130-140; II-Leg-1-6: 55-75, 80-90, 90-100,
115-120, 130-145, 145-155; 111-Leg-1-6: 65-75, 80-90,
85-90, 120-130, 145-165, 155-165; IV-Leg-1-6: 95—
115, 95-100, 110115, 155-165, 165-180, 160—180.

Larva. See Tuzovskij [2001b].

Deutonymph. See Tuzovskij [1990].

Habitat. Thermocarstic lakes, sedge-sphagnum tundra
swamps.

Distribution. Asia, Russia: Magadan Province.

Remarks. The species is similar to P. leuckartii, in
which the larva is not parasitic also (Lundblad, 1927). The
male of P. tundrosum especially well differs from P. leuck-
artii in weaker sclerotization of dorsal surface (Fig. 1) and
deeper genital hollow reaching to the middle of posterior
coxal plates (Fig. 2). In contrast, in male of P. leuckartii,
the whole dorsum is covered by a monolithic dorsal shield
(Fig. 77), and genital hollow is rather short and does not
reach the middle of coxal plates III (Fig. 78). The female
P tundrosum is characterized by short and wide coxal
plates IV with straight posteromedial margins, large pos-
terior genital sclerite (Fig. 11), and ventral setae on P-4
situated at the apex of the segment (Fig. 15); in opposite, in
female of P. leuckartii, coxal plates IV with concave pos-
teromedial margins and longer than wide, posterior genital
sclerite small (Fig. 84), and ventral setae on P-4 situated
close to the middle of the segment (Fig. 85).
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Figs. 12-18. Pionacercus tundrosum Tuzovskij, 2001, female: /2 —external genital organ; /3 — genital plate; /4 — excretory
pore; 15 —pedipalp; /6 —distal part of tibia and tarsus of pedipalp; / 7— genu, tibia and tarsus of leg I; /8 —claw of leg I

Puc. 12-18. Pionacercus tundrosum Tuzovskij, 2001, camka: /2 — HapyKHBII T€HUTAIBHBIN OpraH; /3 — reHUTaIbHAS
IIACTUHKA; /4 — DKCKpeTOpHas nopa; /5 —neaunansmna; /6 — 1UCTaabHas 4aCTh TOJICHU U JIATIKa IEAUIANBIILL; / 7 — KOJIEHO,
roJieHb 1 Jianka Horu [; 18 —kororok Horm |

Pionacercus anadyrensis Tuzovskij, 1990 sia, Magadan Province, Anadyr District, small thermocarstic
(Figs. 19-34) lake on the right bank of the Anadyr river, 12 km down-
Material examined. Holotype male (IBIW 2833), Rus-  stream of the village Markovo, 4 August 1981, leg. P.V. Tu-

260



19

Figs. 19-20. Pionacercus anadyrensis Tuzovskij, 1990, male: /9—dorsal view; 20— ventral view
Puc. 19-20. Pionacercus anadyrensis Tuzovskij, 1990, camen: /9 — nopcanbHasi cropoHa ; 2()— BeHTpaJibHasi CTOPOHa

zovskij. Paratypes: 2 males, 20 females and 2 deutonymphs,
in the same locality as holotype, July-September 1981.

Male. Color greenish. Body almost round (Fig. 19). Se-
tae Fch long. Large part of dorsum soft, with thin wrinkles.
Anterior part of dorsum with two pairs of medial plates:
large anterior and small posterior. Bases of setaec Oi fused
with anterior margin of large plates. Lateral and posterior
parts of dorsal surface with wide stripes of secondary sclero-
tization being processes of ventral shield. Setae Ve, Hi, Le
and Si situated on these processes. Four pairs of lyriform
organs on dorsal side of idiosoma.

Coxal plates, especially posterior ones, enlarged, fused
with each other and with external genital organ and form-
ing a monolithic shield (Fig. 20). Suture line between coxal
plates IV and posterior half of coxal plates III well devel-
oped. Coxal plates II with distinct borders on whole perim-
eter. Posteromedial parts of coxal plates [V forming a not
deep, triangular indentation, in which the anterior pair of
genital acetabula is situated. Medial and posterior acetabula
close together, situated at one level near posterior end of
ventrum. Genital opening fused with genital field.

Basal segment of chelicera (Fig. 21) strongly curved
near middle part and slightly tapering to distal end. Chelic-
eral stylet short, crescent shaped.

Pedipalps (Fig. 22) relatively short. Ventral margin of
P-2 weakly concave or almost straight, with five dorsal se-
tae. P-3 with 3 unequal dorsal setae, proximal seta on P-3
twice as long as distal setae. P—4 with straight ventral margin,
laterodorsal surface covered with numerous solenidia, bases
of ventral setae situated at the very distal margin of segment.
Distolateral spine on P—4 0.25 times as long as P-5 (Fig. 23).

IV—Leg-3 (Fig. 24) short, IV-Leg-4 slightly shorter than
IV-Leg-5. Swimming setac on IV-Leg-5 very long and pro-
jecting well beyond distal part of IV-Leg-6. Ventral edge of
IV—Leg-6 (Fig. 25) with 7-8 short, thick setae rounded at
apex and 2-3 distal setae situated somewhat apart. Claws of

two anterior pairs of legs (Fig. 26) each with a well-devel-
oped plate and wide internal and thin external denticles of
subequal length. Claws of legs III (Fig. 27) with short plates,
long external and relatively short internal denticles.

Measurements (n=3). L of idiosoma 390-430; basal
segment of chelicera 95-100, L of cheliceral stylet 40; L
of pedipalpal segment 25, 55-70, 32-40, 65-75, 25; L of
leg segments: [-Leg—1-6: 40-57, 73-80, 70-75, 90-100,
105-115, 155-165; I1-Leg-1-6: 40-57, 80-85, 80-85,
105-110, 130-140, 160-180; 111-Leg-1-6: 45-65, 7380,
65-70, 73-80, 115-125, 130-140; IV-Leg-1-6: 80-90,
80-85, 7075, 90-105, 115-125, 120-130.

Female. Idiosoma almost round, integument soft, dor-
sum with three pairs of plates only: large elongate anterior,
small transverse intermediate and very small posterior (Fig.
28). Bases of setae Oi on soft integument. Four pairs of lyri-
form organs situated along lateral margins of dorsum.

Anterior groups of coxal plates (Fig. 29) with short
apodemes. Suture line between coxal plates III and IV
complete; medial margin of coxal plates III only slightly
longer than that of coxal plates I'V. Posteromedial margins
of coxal plates IV straight or slightly concave, apodemes
very short or almost absent. Three pairs of plates lateral to
posterior coxal plates, anterior ones larger than both pairs
of posterior plates. Genital plates more or less triangular
(Figs 30, 31), almost half as long as genital opening. An-
terior genital sclerite short and wide, with convex anterior
and concave posterior margin. Posterior genital sclerite
large, more or less rectangular, wider than long. Genital
acetabula of moderate size, occupying less than half of
plates. Distance between acetabula usually greater than di-
ameter of one acetabulum, but between anterior and medial
acetabula sometimes smaller (Fig. 31). Excretory pore usu-
ally with single anterior sclerite (Fig. 32), but sometimes
very small posterior one presents (Fig. 33).

Pedipalp (Fig. 34) as in male, but P-4 with several dor-
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Figs. 21-27. Pionacercus anadyrensis Tuzovskij, 1990, male: 2/ — chelicera; 22 — pedipalp, lateral view; 23 — distal part of
tibia and tarsus of pedipalp; 24 — femur II, genu, tibia and tarsus of leg IV; 25 —tarsus of leg IV; 26 —claw of leg I; 27 —claws

oflegIII

Puc. 21-27. Pionacercus anadyrensis Tuzovskij, 1990, male: 2/ — xenuuepa; 22 — nexunanbia, 00koBas cTopoHa; 23 —
JUCTalIbHAsI YaCTh TOJICHU U JIalKa neaunainsisl; 24 —0enpo 11, koneHo, ronens u nanka Horu [V; 25 — manka Horu [V; 26 —

KOroTOK HOTH [; 27 —Kxorotku Horu 111

sal setae.

Terminal segments of anterior legs of equal thickness
along the whole length. Swimming setae distributed as fol-
lows: 2-3 on genu II-IV, 3—4 on tibia II, 5-6 on tibia III,
5-7 on tibia I'V. Claws with well developed lamella, both
denticles subequal in length, external denticle pointed, and

internal denticle with rounded tip (Fig. 35).

Measurements (n=10). L of idiosoma 570-650; L of
genital plate 80-85, width 80-100; L of basal segment of
chelicera 115-140, L of cheliceral stylet 45-48; L of pedi-
palpal segment 25-33, 73-80, 4045, 65-75, 25-32; L of
leg segments: [-Leg-1-6: 40-50,75-80, 73-80, 90-100,
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Figs. 28-29. Pionacercus anadyrensis Tuzovskij, 1990, female: 28 —dorsal view; 29— ventral view
Puc. 28-29. Pionacercus anadyrensis Tuzovskij, 1990, camka: 28 — nopcanbHast cropoHa; 29 — BeHTpajlbHasi CTOpOHa

105-115, 120-140; 1I-Leg- 1-6: 50-65, 80-90, 80-90,
105-115, 130-140, 140-150; III-Leg-1-6: 60-65, 80-90,
80-90, 115-120, 145-165, 145-165; 1V-Leg-1-6: 95—
100, 95-100, 105-110, 135-140, 155-165, 155-165.

Deutonymph. See Tuzovskij [1990].

Larva. See Tuzovskij [2001a].

Habitat. Thermocarstic lake.

Distribution. Asia, Russia: Magadan Province, Chukotka.

Remarks. The present species is similar to P. tundro-
sum, but the genital hollow in male is triangular (Fig. 20),
distance between the anterior and medial acetabula less
than diameter of one acetabulum; dorsum with single later-
al strip (Fig. 19), IV-Leg-6 with 9-10 peg-like setae (Figs
24). Females differ in the medial margin of coxal plates I1I
longer than that of coxal plates IV (Fig. 29), and the excre-
tory pore usually with only anterior sclerite (Fig. 32).

Pionacercus major Tuzovskij, 2005
(Figs. 36-46)

Material examined. Holotype female (IBIW 5058),
Russia, Magadan Province, Yagodninsky District, small
lake near Jack London Lake, 27 June 1987, leg. P.V. Tu-
zovskij. Paratypes: 5 females, the same data and locality
as holotype.

Female. Idiosoma almost round, integument soft. Dor-
sum with four pairs of plates, three anterior pairs compara-
tively well-developed, and posterior pairs very small (Fig.
36). Bases of setae Oi on soft integument. All five pairs of
lyriform organs situated along lateral margins of dorsum.

Anterior groups of coxal plates (Fig. 37) with relatively
long apodemes. Suture line between coxal plates III and
IV complete; medial margin of coxal plates III and IV
subequal in length. Posteromedial margin of coxal plates
IV straight or slightly concave; apodemes very short or al-
most absent. Three pairs of plates lateral to posterior coxal
plates, anterior pairs considerable larger than posterior.
Genital plates triangular (Figs 38, 39), a little shorter than
genital opening. Anterior genital sclerite short and wide,
with convex anterior and concave posterior margin. Poste-

rior genital sclerite moderate in size, more or less rectan-
gular, wider than long. Genital acetabula of moderate size,
occupying about half of area of plates. Distance between
anterior and medial acetabula usually less than diameter of
one acetabulum. Excretory pore with large anterior sclerite
and relatively small posterior one (Figs. 40—41).

Pedipalp (Fig. 42) short and massive: P—1 with one short
dorsodistal seta; ventral margin of P-2 slightly concave or
straight, with five dorsal setac; P-3 with three unequal se-
tae, external lateral seta located near middle of segment; P—4
relatively short, with straight ventral margin, dorsal surface
with single spine and several thin setae, bases of ventral se-
tae situated at the very distal margin of segment. Distolateral
spine on P—4 0.20 times as long as P-5 (Fig. 43).

Basal segment of chelicera (Fig. 44) strongly thickened
and curved in proximal part and tapering to distal end. Che-
liceral stylet short, crescent shaped.

Legs slender (Figs 45—46). Terminal segments of all
legs of equal thickness along the whole length. Swimming
setae distributed as follows: 2-3 on genu II, 3 on genu III,
3-5 on genu IV, 2—4 on tibia II, 3—6 on tibia III, 6-7 on
tibia IV. Claws with wide internal and thin external den-
ticles (Fig. 47).

Measurements (n=6). L of idiosoma 730-815; L of
genital plate 115-130, width 105-120; L of basal segment
of chelicera 140-180, L of cheliceral stylet 50-57; L of
pedipalpal segment 30-40, 95-100, 50-60, 90-100, 48;
L of leg segments: [-Leg-1-6: 5065, 95-115, 105-115,
120-140, 145-145, 165-180; II-Leg-1-6: 65-80, 105—
130, 115-120, 145-165, 180-195, 185-205; I1I-Leg-1-6:
75-85, 105-140, 115-140, 155-170, 195-220, 195-210;
IV-Leg-1-6: 115-130, 120145, 135-155, 185-210, 205—
230, 205-230.

Male. Unknown.

Deutonymph. Unknown.

Larva. See Tuzovskij [2005].

Habitat. Lakes.

Distribution. Asia, Russia: Magadan Province.
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Figs. 30-35. Pionacercus anadyrensis Tuzovskij, 1990, female: 30-31 — genital plate; 32—-33 — excretory pore; 34 —

pedipalp; 35 —claw ofleg 1

Puc. 30-35. Pionacercus anadyrensis Tuzovskij, 1990, camka: 30—3/ — renuTaipHas INIACTUHKA; 32—33 — SKCpeTOpHAs

nopa; 34 — negunainemna; 35 — KOrOTOK HOTH |

Pionacercus norvegicus Thor, 1898
(Figs. 48-63)

Material examined. Two females and one male: Rus-
sia, Yaroslavl Province, Nekouz District, rain pools near
settlement Borok, May—June 1977 (females), August 2004
(male). In addition, two males and one female in a collec-
tion of Senckenberg Natural History Museum (Naturmu-

seum Senckenberg), Frankfurt on Main (Germany).
Female. Idiosoma almost round, integument soft. All
dorsal setae thin and approximately equal in length), but
setac Fch (Fig. 48) thicker and much longer than other
idiosomal setae associated with glandularia (Fig. 49) and
trichobothria (Fig. 50). Dorsum with two pairs of plates,
anterior pair large and elongate, posterior pair small and

264



Figs.36-37. Pionacercus major Tuzovskij, 2005, female: 36 —dorsal view; 37— ventral view
Puc. 36-37. Pionacercus major Tuzovskij, 2005, camka: 36 — nopcaibHas cropoHa; 37 — BEeHTpaJIbHasi CTOpOHA

transverse (Fig. 51). Bases of setae Oi on soft integument.

Coxae cover about half of ventral surface (Fig. 52). An-
terior coxal plates with short narrow apodemes. Suture line
between coxal plates III and IV complete; medial margin
of coxal plates IIT longer than that of coxal plates IV. Pos-
teromedial margins of coxal plates IV straight or slightly
concave; apodemes very short. Two pairs of subequal lateral
plates present, anterior pair laterally to coxal plates II, poste-
rior pair laterally to coxal plates I'V. Genital plates triangular,
shorter than genital opening. Anterior genital sclerite wide,
with convex anterior and concave posterior margin; posteri-
or genital sclerite moderate in size, more or less rectangular,
wider than long. Genital acetabula of moderate size, occupy-
ing lesser than half of area of plates. Distance between an-
terior and medial acetabula usually longer than diameter of
one acetabulum. Excretory pore with anterior and posterior
sclerites, anterior sclerite larger than posterior one.

Pedipalp (Fig. 53) short: P—1 with one short dorsodistal
seta; ventral margin of P-2 straight, with 5-6 dorsal setae;
P-3 with three unequal setae, external lateral seta very long,
located interiorly from the middle of segment; P—4 tapering
distally, with small ventroproximal tubercle bearing proxi-
mal ventral setae, distal ventral setae located distally to mid-
dle of segment, dorsal surface with several thin setae. Dis-
tolateral spine on P—4 very short with rounded tip (Fig. 54).

Basal segment of chelicera (Fig. 55) thickened and
curved in proximal part and tapering to distal end. Cheliceral
stylet short, crescent shaped.

Legs slender (Figs 56-57). Terminal segments of all
legs of equal thickness along the whole length. Swimming
setae distributed as follows: 1-2 on genu I, 0—1 on genu
IL, 2 on tibia I, 3 on genu II, 45 on tibia III and I'V. Claws
with wide internal and thin external denticles (Fig. 58).

Measurements (n=3). L of idiosoma 710-815; L of gen-
ital plate 85-105, W 75-105; L of basal segment of chelic-
era 180-190, L of cheliceral stylet 55-60; L of pedipalpal

segment (P—1-5): 35-40, 80-100, 40-57, 95-120, 35-42;
L of leg segments: I-Leg-1-6: 45-60, 70-95, 75-80,
90-105, 100-115, 125-140; II-Leg-1-6: 54-65, 70-90,
75-95, 95-115, 120-130, 130-150; III-Leg-1-6: 50-72,
80-105, 85-100, 115-125, 145-165, 145-160; [IV-Leg-1—-
6: 95-105, 75-115, 95-125, 155-170, 180-190, 180-195.

Male. Dorsum and chelicera as in female. Coxal plates,
especially posterior ones, enlarged, fused with each other
and with external genital organ and forming a monolithic
shield (Fig. 59). Suture line between coxal plates IV and in
posterior half of coxal plates IIT well developed. Coxal plates
IT with distinct borders on whole perimeter. Posteromedial
parts of coxal plates IV forming a rather deep triangular in-
dentation, in which the genital field is situated. Anterior and
medial acetabula close together, distance between them less
than diameter of one acetabulum. Anterior anal sclerite free
or fused with ventral shield.

Pedipalps (Fig. 60) as in female, but P-4 with a numer-
ous dorsal solenidia.

Anterior two pairs of legs and their claws as in female.
[II-Leg-4 shorter than I1I-Leg-5, I1I-Leg-6 of equal thick-
ness along the whole length (Fig. 61). IV-Leg-3 shorter
than IV-Leg-4 (Fig. 62). Swimming setae on III-Leg-5 and
IV-Leg-5 very long. Ventral edge of IV-Leg-6 with 7-8
short peg-like setae rounded at apex and 1-2 distal setae sit-
uated somewhat apart. Claws of legs III (Fig. 63) with short
plate, long external and relatively short internal denticles.

Measurements (n=3). L of idiosoma 420-465; basal
segment of chelicera 115-135, L of cheliceral stylet 43-55;
L of pedipalpal segment (P—1-5): 22-30, 75-85, 42-53,
90-105, 30-33; L of leg segments: [-Leg-1-6: 48-57, 55—
80, 70-80,90-105, 105-115, 145-160; I1I-Leg-1-6: 5257,
60-80, 70-90, 100115, 115-145, 145-160; I1I-Leg-1-6:
52-65, 65-90, 60-75, 75-85, 100-120, 105-125; IV-Leg-
1-6: 85-115, 55-70, 65-75, 100-120, 120-145, 125-140.

Deutonymph. Unknown.

265



Figs. 38-47. Pionacercus major Tuzovskij, 2005, female: 38—39 — genital plate; 40—41 —excretory pore; 42 —pedipalp; 43 —
distal part of tibia and tarsus of pedipalp; 44 — chelicera; 45 — genu, tibia and tarsus of leg I; 46 — genu, tibia and tarsus of leg
IV;47—clawoflegl

Puc. 38-47. Pionacercus major Tuzovskij, 2005, camka: 38—39 —reHuTanbHas 1acTHHKA; 40—4 ] —KcKpeTopHas nopa; 42
— neAunanemna; 43 — AucTalbHas 4acTh TOJIEHHU U JIANKa EAUNANbIIbL;, 44 — Xenuuepa; 45 — KOJIeHO, TOJIEeHb U JIanka Horu I
46 —KoJIeHO, TOJICHb U Jianika Horu IV; 47 —korotok Horu I

Larva. See Tuzovskij [2008]. Material examined. Holotype male (IBIW 2601),
Habitat. Lakes, pools, brooks [Lundblad, 1968]. Russia, Magadan Province, Tenkinsky District, small ther-
Distribution. Europe, Russia: Kaliningrad Province mocarstic lake near village Agrobasa on the left bank of
[Viets, 1918; Lundblad, 1968] and Yaroslavl Province [Tu-  the Kolyma River, 28 July 1982, leg. P.V. Tuzovskij. Para-

zovskij, 1977, 2008]. types: 4 males, 9 females in the same locality as holotype,
Pionacercus colymicus Tuzovskij, 1982 June-July 1982. o )
(Figs. 64-76) Male. Color brown, idiosoma almost round. Dorsal shield
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Figs. 48-52. Pionacercus norvegicus Thor, 1898, female: 48 — seta Fch; 49 — idiosomal seta with glandularium, 50 —
trichobothrium Oi; 5/ —dorsal plates; 52 —idiosoma, ventral view

Puc. 48-52. Pionacercus norvegicus Thor, 1898, camka: 48 —metunka Fch; 49 —uauocomainbHasi METUHKA C XKeNe30i; 50 —
tpuxobotpua Oi; 51 — nopcaibHbIe IIIACTHHKY; 52 — MJMOCOMa, BEHTpaJIbHAsI CTOPOHA

very large, covering almost all dorsal surface and bearing 10
pairs of setae: Vi, Ve, Oi, Oe, Hi, Sci, Sce, Li, Le and Si (Fig.
64). Setac Fch, Fp and He placed on soft integument. All five
pairs of lyriform organs on dorsal side of body.

Coxal plates, especially posterior ones, enlarged, fused
with each other and with external genital organ and forming
a monolithic shield (Fig. 65). Setae Fch longer than other
idiosomal setae and located ventrally between capitulum

and anteromedial margins of coxal plates I. Coxal plates
IV fused to each other, with suture between disappearing;
coxal plates I with distinct borders on whole perimeter. Su-
ture line between coxal plates III and I'V incomplete, slightly
not reaching their median margin. Medial border between
coxal plates IV complete, that between coxal plates III dis-
tinct only in their posterior part. Posteromedial parts of coxal
plates IV forming a deep, reaching to their middle, angular
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Figs. 53-58. Pionacercus norvegicus Thor, 1898, female: 53 — pedipalp, lateral view; 54 — distal part of tibia and tarsus of
pedipalp; 55 —chelicera; 56 —tibia and tarsus of leg I; 57 —tibia and tarsus of leg IV; 58 —claw of leg

Puc. 53-58. Pionacercus norvegicus Thor, 1898, camka: 53 — menunanemna; 54 — AACTalbHAS YacTh TOJICHH W JIAIKa
MeUNAaIbIIbI; 55 — Xenuuepa; 56 — roJIeHb U Jlanka HorH [; 57 —ronens v nanka Horu [V; 58 —korotok Horu [

indentation, in which the genital opening and anterior pair ~ secondary sclerotization zone of ventral shield. Capitulum
of genital acetabula are situated. Setac Pe located on coxal  with long anchoral projection.

plates I'V. Anterior and median acetabula close together, dis- Basal segment of chelicera (Fig. 66) strongly thickened
tance between median and posterior acetabula longer than  and curved in proximal part. Cheliceral stylet short, crescent
diameter of one acetabula. Setae Ci, Pi and Se situated in  shaped.
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Figs. 59-60. Pionacercus norvegicus Thor, 1898, male: 59 —idiosoma, ventral view; 60— pedipalp
Puc. 59-60. Pionacercus norvegicus Thor, 1898, camen: 59 — nanocoma, BeHTpaibHasi CTOpoHa; 60 — neaumnanbia

Pedipalps (Fig. 67) short and massive: P—1 with short
dorsodistal seta; P-2 large with straight ventral margin, with
3 (rarely 4) dorsoproximal and two dorsodistal short setae;
P-3 short with 2 dorsoproximal (rarely one seta) setae and
one dorsodistal one; P—4 long, tapering distally, with straight
ventral margin, laterodorsal surface covered with rather nu-
merous solenidia, bases of ventral setae situated near distal
margin of segment. Distolateral spine on P—4 very short,
0.07 times as long as P-5.

Posterior legs with swimming setae. [V-Leg-4 (Fig. 68)
short, its dorsodistal part with short, thick setae splitted at
apex. Swimming setae on [V-Leg-5 very long and projecting
well beyond distal part of IV-Leg-6. Anterior and posterior
parts of IV—Leg-6 forming a right angle, ventral edge of this
segment with 7-8 short peg-like setae, one or two distal setae
situated somewhat apart (Figs 68—69). Claws of two anterior
pairs of legs (Fig. 70) each with a well-developed plate, wide
internal and thin external denticles of subequal length. Claws
of legs III with short plates and denticles, slightly differing
from each other in shape and size (Fig. 71).

Measurements (n=5). L of idiosoma 400-465; basal
segment of chelicera 95-110, L of cheliceral stylet 30—40;
L of pedipalpal segment (P—1-5): 24-30, 68-72, 25-30,
70-80, 24-26; L of leg segments: I-Leg-1-6: 50-55, 60—
65, 70-75, 85-80, 90-100, 140-150; II-Leg- 1-6: 55-60,
65-75, 70-80, 85-92, 120-130, 155-165; IlI-Leg-1-6:
55-60, 65-72, 60—-65, 70-76, 100-110, 130-140; IV-Leg-
1-6: 70-80, 60-65, 60-65, 75-80, 120-125, 125-135.

Female. Idiosoma almost round, integument soft, dor-
sum with one well-developed pair of plates and three pairs
of small medial sclerites: anterior pair in front of setac Oi,
second pair posterior to large plates and third pairs pos-
terior to setae Sci (Fig. 72). In additional, on dorsum two
pairs of lateral plates present: relatively large anterior and

very small posterior. Bases of setae Oi on soft integument.
Anterior fourth pairs of lyriform organs situated along lat-
eral margins of dorsum.

Anterior groups of coxal plates (Fig. 73) with short
apodemes. Suture line between coxal plates III and IV
incomplete. Posteromedial and posterolateral margins of
coxal plates IV forming an obtuse angle, apodemes not
developed. Four pairs of small plates lateral to posterior
coxal plates. Acetabular plates triangular, genital opening
longer than these plates. Anterior genital sclerite narrow,
wide, with convex anterior and concave posterior margin.
Posterior genital sclerite large, more or less rectangular,
wider than long. Genital acebula of moderate size, occupy-
ing about half of area of plates. Distance between anterior
and median acetabula usually less than diameter of one ac-
etabulum. Fifth pair of lyriform organs situated near distal
end of ventrum. Excretory pore opens on oval plate.

Pedipalp (Fig. 74) as in male, but P-4 with several setae.

Terminal segments of anterior legs almost of equal
thickness along the whole length (Fig. 75). Swimming se-
tae present only on tibiae of all legs: 3—4 on tibia II, 1 on
genu III and IV, 5-6 on tibia III and IV; setae on tibia I
short, on tibia II-1V long (Fig. 76).

Measurements (n=9). L of idiosoma 595-685; L of gen-
ital plate 75-85, width 80-90; L of basal segment of chelic-
era 145-155, L of cheliceral stylet 42-47; L of pedipalpal
segment (P—1-5): 28-32, 80-85, 42-47, 80-90, 30; L of
leg segments: [-Leg-1-6: 50-52, 80-90, 80-95, 85-105,
100-110, 120-130; II-Leg-1-6: 55-70, 80-90, 85-95,
105-120, 140-155, 140-150; 111I-Leg-1-6: 65-70, 80-85,
80-95, 110-130, 150-170, 140-160; IV-Leg-1-6: 85-95,
85-85, 100-120, 135-150, 160-185, 150-170.

Larva. See Tuzovskij [1982].

Deutonymph. Unknown.
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Figs. 61-63. Pionacercus norvegicus Thor, 1898, male: 6/ — genu, tibia and tarsus of leg I1I; 62 — genu, tibia and tarsus of leg

IV; 63 —claws of leg 111

Puc. 61-63. Pionacercus norvegicus Thor, 1898, camerr: 6/ —koneHo, roieHs 1 janka Horu [11; 62 — xoieHo, ToJIeHb U JIanKa

Horu IV; 63 —xkororok Horu I11

Habitat. Thermocarstic lake.

Distribution. Asia: Russia, Magadan Province.

Remarks. The species is similar to P. uncinatus. The
adults of P. uncinatus are characterized by the following
features: male — anterior and posterior parts of [IV-Leg-6
(Figs 89) forming an obtuse angle, ventral edge of this seg-

ment with 5-6 short peg-like setae, IV-Leg-4 with large
leaf-like setae; leg claws III with unequal clawlets (Fig.
90), sclerite bearing seta and glandularia Pe not fused with
posteromedial margin of coxal plate IV (Fig. 87); female
— posteromedial and posterolateral margins of coxal plate
IV forming an acute angle (Fig. 93), anterior and posterior
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Figs. 64-65. Pionacercus colymicus Tuzovskij, 1982, male: 64 —dorsal view; 65 —ventral view
Figs. 64-65. Pionacercus colymicus Tuzovskij, 1982, camerr: 64 — nopcaibHasi CTOpoHa; 6.5 — BEeHTpasIbHasi CTOPOHA

genital sclerites subequal in width. In contrast, the adults of
P. colymicus are characterized by the following features:
male — anterior and posterior parts of IV-Leg-6 forming
a right angle, ventral edge of this segment with 7-8 short
peg-like setae (Figs 68—69), claws of leg III with subequal
clawlets (Fig. 71), IV-Leg-4 without leaf-like setae, sclerite
bearing seta and glandularia Pe fused with posteromedial
margin of coxal plate IV (Fig. 65); female — posteromedial
and posterolateral margins of coxal plate IV forming obtuse
angle (Fig. 73), anterior and posterior genital sclerites sub-
equal in width.

Pionacercus leuckartii Piersig, 1894
(Figs 77-84)

Material examined. 3 males and 3 females in a collec-
tion of Naturmuseum Senckenberg, Frankfurt on Main (Ger-
many).

Male. Idiosoma almost round. Dorsal shield very large,
covering almost all dorsal surface and bearing 8 pairs of se-
tae (Fig. 77). Setae Fch, Fp and Vi placed on soft integument
at anterior end of idiosoma. Setac Fch longer and thicker
than others idiosomal setae.

Coxal plates, especially posterior ones, enlarged, fused
with each other and with external genital organ and forming
a monolithic shield (Fig. 78). Anterior coxal plates with well
developed apodemes; coxal plates II with distinct borders on
whole perimeter. Suture line between coxal plates III and IV
incomplete, not reaching their median margin. Medial mar-
gins of coxal plates IV close together, these in coxal plates
III distinct only in their posterior part. Posteromedial parts
of coxal plates IV forming a deep rectangular indentation, in
which the genital opening and anterior pair of genital acetab-
ula are situated. Genital acetabula relatively large, median and
posterior acetabula close together forming transverse row;
distance between anterior and median acetabula less than di-
ameter of one acetabulum. Setae Ci and P situated in second-
ary sclerotization zone of ventral shield. Excretory pore with
rather large anterior sclerite and small posterior one.

Pedipalp (Fig. 79) rather slender: P—1 with short dorso-
distal seta; P-2 large with concave ventral margin, with 3

dorsoproximal and two dorsodistal unequal setae; P—3 short
with one dorsoproximal seta and two dorsodistal setae, lat-
eral from them considerably longer than both dorsal ones;
P—4 long, tapering distally, with straight ventral margin, lat-
erodorsal surface covered with numerous solenidia, bases of
ventral setae situated near distal margin of segment. Disto-
lateral spine on P—4 short, 0.3 times as long as P-5.

Posterior legs with swimming setae. IV-Leg-3 shorter
than IV-Leg-4 (Fig. 80). Swimming setae on [V-Leg-5 very
long, projecting well beyond distal part of [V-Leg-6. Ventral
edge of IV-Leg-6 with 11-12 short peg-like setae, two or
three distal setae situated somewhat apart (Fig. 81). Claws
of legs III with short plate and two denticles, well differing
from each other in shape and size (Fig. 82).

Measurements (n=3). L of idiosoma 465-505; basal
segment of chelicera 100-110, L of cheliceral stylet 38—
42; L of pedipalpal segment (P—1-5): 23-29, 75-80, 38—
42, 80-85, 35-38; L of leg segments: [-Leg-1-6: 4247,
70-85, 85-90, 110115, 130-140, 170-180; I1I-Leg- 1-6:
47-63, 85-105, 95-105, 120-125, 150-165, 170-190;
III-Leg-1-6: 55-62, 95-110, 75-80, 80-85,120-130,
120-135; IV-Leg-1-6: 115-135, 90-95, 85-95, 105-130,
145-165, 165-180.

Female. Idiosoma almost round, integument soft, dor-
sum with two pairs of well-developed plates: large elon-
gate anterior and small transverse posterior; setae Oi on
soft integument (Fig. 83).

Anterior groups of coxal plates (Fig. 84) with relatively
long apodemes. Suture line between coxal plates III and
IV complete. Posteromedial and posterolateral margins of
coxal plates IV forming acute angle; apodemes very small.
Acetabular plates triangular, genital opening longer than
these plates. Anterior genital sclerite narrow, wide, with
convex anterior and concave posterior margin. Posterior
genital sclerite smaller than anterior one, more or less rect-
angular, wider than long. Genital acetabula of moderate
size, occupying about half of area of plates. Distance be-
tween anterior and median acetabula usually smaller than
diameter of one acetabulum.
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Figs. 66-71. Pionacercus colymicus Tuzovskij, 1982, male: 66 — chelicera; 67 — pedipalp, lateral view; 68 — genu, t1b1a and
tarsus of legIV; 69 —tarsus of leg IV, 70—claw of leg I; 7/ —claws of leg I11

Puc. 66-71. Pionacercus colymicus Tuzovskij, 1982, camer: 66 — xenuuepa; 67 — neaunaibna, OOKoBas CTOpoHa; 68 —
KOJICHO, TOJICHb U J1arnka Horu [V; 69 — nanka Horu [V 70 —xorotok Horu I; 7/ —korotku Horu 111

Pedipalp (Fig. 85) as in male, but P-4 with several se-
tae, ventral setae situated near middle of segment.

Terminal segments of anterior legs of equal thickness
along the whole length (Fig. 86). Swimming setae present
on tibiae of all legs: 1-3 on tibia I, 3—5 on tibia II, 67 on
genu III, 7-8 on tibia IV. Swimming setae on tibia I shorter
than on tibia [I-IV.

Measurements (n=3). L of idiosoma 570-810; L of
genital plate 75-80, width 75-110; L of basal segment

of chelicera 125-135, L of cheliceral stylet 42-47; L of
pedipalpal segment (P—1-5): 28-33, 85-90, 40-50, 75-90,
35-45; L of leg segments: I-Leg-1-6: 45-50, 85-105,
90-100, 110-130, 120-145, 130-140; II-Leg- 1-6: 45-55,
100-110, 100-120, 125-150, 165-195, 150-190; II-Leg-
1-6: 60-65, 115-120, 100-110, 130-160, 175-205, 165—
195; IV-Leg-1-6: 120-135, 105115, 120-135, 160-200,
185-215, 170-215.

Larva. See Piersig [1901], Lundblad [1927]. The larva
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Figs. 72-73. Pionacercus colymicus Tuzovskij, 1982, female: 72 —dorsal view; 73 —ventral view
Puc. 72-73. Pionacercus colymicus Tuzovskij, 1982, female: 72 — nopcansHnas cropoHa; 73 — BeHTpaJbHas CTOPOHA

does not parasitize [Lundblad, 1927].

Deutonymph. See Piersig [1894, 1897-1900].

Habitat. Ponds, lakes, brooks.

Distribution. Europe [Viets, 1936, 1956; Lundblad,
1968; K.O. Viets, 1978]; Asia, Russia: Karelia, Baikal [So-
kolow, 1940]; Nord America [Habeeb, 1955].

Pionacercus uncinatus (Koenike, 1895)
(Figs 87-94)

Material examined. 1 male and 1 female in a collec-
tion of Naturhistorisches Museum Basel (Switzerland) and
1 female in a collection of Naturmuseum Senckenberg,
Frankfurt on Main (Germany).

Male. Idiosoma almost round. Dorsal shield very large,
covering almost all dorsum. Setae Fch, Fp and Vi placed on
soft integument at anterior end of idiosoma. Coxal plates, es-
pecially posterior ones, enlarged, fused with each other and
with external genital organ and forming a monolithic shield
(Fig. 87). Anterior coxal plates with short apodemes, coxal
plates II with distinct borders on whole perimeter. Suture line
between coxal plates 11l and IV incomplete, not reaching their
median margin. Medial margins of coxal plates IV close to-
gether, these in coxal plates III distinct only in their posterior
part. Posteromedial parts of coxal plates IV forming a deep
triangular indentation, in which the genital opening and an-
terior pair of genital acetabula are situated. Genital acetabula
relatively large, located on short bases, median and posterior
acetabula close together and forming transverse row, distance
between anterior and median acetabula smaller than diameter
of one acetabulum. Excretory pore lies terminally in second-
ary sclerotization zone of ventrum.

Posterior legs with long swimming setae. IV-Leg-4
shorter than IV-Leg-5, bears large leaf-like seta (Fig. 88).
Anterior and posterior parts of [V-Leg-6 form obtuse angle,
anterior portion longer than posterior one; ventral edge of
this segment with 5-6 short peg-like setac (Fig. 89]. Claws
of legs III with short plates and two unequal clawlets: long
external and short internal (Fig. 90).

Pedipalp (Fig. 91) rather slender: P—1 with short dor-
sodistal seta; P-2 large, with almost ventral margin, with
three dorsoproximal and two dorsodistal subequal setae;

P—3 short with one relatively long dorsoproximal seta and
one short dorsodistal seta; P—4 long, tapering distally, with
slightly concave ventral margin, laterodorsal surface with a
few solenidia, bases of ventral setae well separated and situ-
ated distally to middle of segment; distolateral spine on P—4
short, 0.1 times as long as P-5.

Measurements (n=1). L of idiosoma 375; L of pedipal-
pal segment (P—1-5): 25, 67, 30, 67, 22; L of leg segments:
I-Leg-1-6: 35, 55, 65, 70, 80, 115; II-Leg-1-6: 40, 70,
67, 80, 110, 130; II-Leg-1-6: 40, 70, 60, 70, 105, 130;
IV-Leg-1-6: 67, 65, 65, 75, 115, 125.

Female. Idiosoma almost round, integument soft, dor-
sum with two pairs of plates: large elongate anterior and
small transverse posterior; setac Oi on soft integument
(Fig. 92). Anterior groups of coxal plates (Fig. 93) with
short apodemes. Suture line between coxal plates I1I and
IV incomplete, obliterated medially. Posteromedial and
posterolateral margins of coxal plate IV forming acute an-
gle; apodemes very small. Genital plates triangular, shorter
than genital opening. Anterior and posterior genital scler-
ites narrow and equal in width to each other. Genital ac-
etabula relatively small, occupying less than half of plates.
Distance between anterior and median acetabula approxi-
mately equal to diameter of one acetabulum.

Pedipalp as in male, but P—4 with several dorsal setae;
ventral setae situated distally to middle of segment.

Terminal segments of anterior legs of equal thickness
along the entire length (Fig. 94). Swimming setae present
on tibiae of all legs: 1-3 on tibia I, 3—5 on tibia II, 67 on
genu 111, 7-8 on tibia IV. Swimming setae on tibia I shorter
than on tibia II-IV. Leg claws with wide internal and thin
external denticles.

Measurements (n=2). L of idiosoma 475-600; L of gen-
ital plate 70-90, width 75-90; L of basal segment of chelic-
era 125-135, L of cheliceral stylet 45-50; L of pedipalpal
segment (P—1-5): 25-33, 75-80, 35-45, 80-85, 30-35; L
of leg segments: I-Leg-1-6: 45-52, 67-80, 8085, 85-90,
90-105, 110-120; II-Leg-1-6: 45-52, 75-80, 85-95,
100-105, 135-145, 120-145; I1I-Leg-1-6: 50-57, 70-75,
75-90, 100-105, 140-150, 140-165; IV-Leg-1-6: 90-95,
75-85, 95-105, 130-145, 165-175, 160-170.
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Figs. 74-76. Pionacercus colymicus Tuzovskij, 1982, female: 74 — pedipalp, lateral view; 75 — tibia and tarsus of leg I; 76 —
tibia and tarsus of leg IV

Puc. 74-76. Pionacercus colymicus Tuzovskij, 1982, female: 74 — nenmunansna, 60KoBast CTOpOHA; 75 — TOJICHb U JIAlIKa
goru I; 76 —roneHp u Janka Horu [V

Larva. Unknown. Distribution. Europe [Viets, 1936, 1956; K.O. Viets,
Deutonymph. Unknown. 1978; Lundblad, 1968], Russia: Karelia, Ivanovskaya
Habitat. Ponds, lakes, brooks [Lundblad, 1968]. Province [Sokolow, 1940].
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Figs. 77-78. Pionacercus leuckartii Piersig, 1894, male: 77— dorsal view; 78 — ventral view
Puc. 77-78. Pionacercus leuckartii Piersig, 1894, male: 77— nopcaibHas cTopoHa; 78 —BeHTpalIbHasi CTOPOHA

Key to adults of the species
of Pionacercus found in Russia
Males

1 (6) Dorsal surface almost completely covered by large
shield

2 (3) Genital bay rectangular (Fig. 78) .....................
........................... P leuckartii Piersig, 1894

3 (2) Genital bay triangular

4 (5) IV—Leg-6 curved under an obtuse angle, ventral edge
of this segment with 5—6 short peg-like setae (Fig.
89), IV-Leg-4 with large leaf-like seta, sclerites
bearing setae Pe not fused with posteromedial mar-
gins of coxal plates IV (Fig. 87) ...................
........................ P. uncinatus (Koenike, 1895)

5 (4) IV-Leg-6 curved under a right angle, ventral edge
of this segment with 7-8 short peg-like setae (Figs.
68-69), IV-Leg-4 without leaf-like seta, sclerites
bearing setae Pe fused with posteromedial margins
of coxal plates IV (Fig. 65) ...,
........................ P. colymicus Tuzovskij, 1982

6 (1) Dorsal surface soft with two pairs of small antero-
medial plates or one or two wide sclerotized lateral
strip(s)

7 (8) Dorsal surface with two pairs of anteromedial plates
only, P-4 with ventroproximal tubercle (Fig. 60)
............................. P. norvegicus Thor, 1898

8 (7) Dorsal surface with two pairs of anteromedial plates,
P-4 without ventroproximal tubercle

9 (10) Dorsal surface with two lateral strips (Fig. 1), genital
bay rectangular (Fig. 2), [V-Leg-6 with 10-12 peg-
like setae (Fig. 8) ....ooviiiiiiiiiiiii s
........................ P, tundrosum Tuzovskij, 2001

10 (9) Dorsal surface with one U-shaped lateral strip (Fig.

19), genital bay triangular (Fig. 20), [IV-Leg-6 with
7-8 peg-like setae (Fig. 24) ...,
....................... P. anadyrensis Tuzovskij, 2001

Females

1 (6) Excretory pore surrounded by sclerotized ring

2 (3) Coxal plate IV with an acute posteromedial angle
(Fig. 93) oot P. uncinatus (Koenike, 1895)

3 (2) Coxal plate IV with an obtuse posteromedial angle
(Figs 11, 73)

4 (5) P-3 lateral seta shorter than length of segment (Fig.
T4Y) o P. colymicus Tuzovskij, 1982

5 (4) P-3 lateral seta considerably longer than length of
segment (Fig. 15) ...
....................... P. tundrosum Tuzovskij, 2001

6 (1) Excretory pore with anterior and posterior sclerites or
only with anterior sclerite

7 (8) Dorsal surface with three pairs of anteromedial plates
(Fig. 36) ............ P major Tuzovskij, 2005

8 (7) Dorsal surface with two pairs of anteromedial plates

9 (10) P-4 with ventroproximal tubercle, ventral setae
widely separated (Fig. 53) .......coooviiiiiiiiinnn
............................. P. norvegicus Thor, 1898

10 (9) P-4 without ventroproximal tubercle, ventral setae
close together

11 (12) Medial margin of coxal plate IV longer than that of
coxal plate III (Fig. 29), excretory pore only with an-
terior sclerite (Fig. 32), rarely rudimentary posterior
sclerite presents (Fig. 33) ...,
..................... P anadyrensis Tuzovskij, 2001

12 (11) Medial margin of coxal plate IV shorter than that of
coxal plate III (Fig. 84), excretory pore with anterior
and posterior sclerites ..........ocoviiiiiiiiiiiiiiinan
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Figs. 79-82. Pionacercus leuckartii Piersig, 1894, male: 79 — pedipalp, lateral view; 80 — femur II, genu, tibia and tarsus of
leg1V, 81 —tarsus of leg IV; 82 —claws ofleg I11

Puc. 79-82. Pionacercus leuckartii Piersig, 1894, male: 79 — nequmansiia, 6okoBas ctopona; 80— 6enpo 11, koreHo, rojieHb
u nanka Horu IV; 81 — nanka Horu [V; 82 — korotku Horu 11

Figs. 83-86. Pionacercus leuckartii Piersig, 1894, female: 83 — dorsal plates; 84 — idiosoma, ventral view, 85 — pedipalp,
lateral view; 86 —tibia and tarsus of leg

Puc. 83-86. Pionacercus leuckartii Piersig, 1894, female: 83 — nopcanpHble mIacTHHKH; 84 — UIMOCOMa, BEHTpAJIbHAS
CTOpOHa; 83 — neumnanbia, 00KOBas CTOPOHA; 86 — TOJICHB M JIarKa HOTH |
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Figs. 87-90. Pionacercus uncinatus (Koenike, 1895), male: §7 — ventral view; 88 —tibia and tarsus of leg I1I; 89— genu, tibia
and tarsus of leg IV, 90 —claws of leg I11

Puc. 87-90. Pionacercus uncinatus (Koenike, 1895), camen: 87 — BeHTpaibHas CTOpoHa; 8§ — royieHs u nanka Horu [11; 89—
KOJICHO, TOJICHB 1 J1anika HoTu [V; 82 — korotku Horu 111

Figs. 91-94. Pionacercus uncinatus (Koenike, 1895): 91 —pedipalp, lateral view; 92 — dorsal plates; 93 —idiosoma, ventral
view; 94 —tibia and tarsus of leg I; 9/ —male; 92—94 — female

Puc. 91-94. Pionacercus uncinatus (Koenike, 1895): 9/ — nenunainema, 00koBast CTOpoHa; 92 — 1opcaibHbIC ITIACTUHKY; 93
—UMOCOMa, BEHTPAJIbHAS CTOPOHA; 94 —rojieHs U jianka Horu [; 91 —camer; 92—94 —camka
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