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New Species of the Genus Lasioderma (Coleoptera, Anobiidae) from Crimea and the Caucasus. Toski-
na I. N. — Five species of the genus Lasioderma Stephens, 1835 from Crimea (L. dolini sp. n., L. tau-
ricum sp. n.), North Caucasus (L. prolixum sp. n., L. sparsum sp. n.), and Armenia (L. morulum sp. n.)
are described. A key to 17 species of the genus Lasioderma occurring in these regions is compiled.
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Hosbie Bunpl poga Lasioderma (Coleoptera, Anobiidae) u3 Kpoima u Kaskaza. Tockuna U. H. —
Omnucanbl 5 BunoB pona Lasioderma Stephens, 1835 u3 Kpeima (L. dolini sp. n., L. tauricum sp. n.),
CesepHoro Kaskaza (L. prolixum sp. n., L. sparsum sp. n.) u Apmenuu (L. morulum sp. n.).
CocraBieHa onpeaeauTeabHas Tadbauna 17 BumoB pona Lasioderma nisi Ha3BaHHOTO PETMOHA.

KnwoueBboie ciaoBa: Coleoptera, Anobiidae, Xyletininae, Lasioderma, KpbiM, KaBka3, HOBbIC BUIHI,
TabauLa IJIs1 ONpeAesieHrs] BUIOB.

Introduction

Anobiid beetles of the genus Lasioderma were studied in Crimea and the Caucasus by A. Reitter (1884,
1913), who described L. punctulatum Reitter, 1884 and L. babadjanidesi Reitter, 1913. Approximately at the
same time, Schilsky (1899) described L. kiesenwetteri Schilsky, 1899, and Pic (1904 ) gave very short descrip-
tion of L. redtenbacheri var. caucasicum Pic, 1904. Later, F. Espanol (1970, 1992) figured and commented
L. haemorrhoidale (1lliger, 1807) and S. M. lablokoff-Khnzorian (1976) illustrated and gave new records of
L. aterrimum Roubal, 1916. V. D. Logvinovskij (1977) described L. kryzhanovskii Logvinovskij, 1977 and pro-
vided a key to Lasioderma species of the USSR in his “Fauna of USSR” Anobiidae monograph (Logvinovskij,
1985). Recently, I. N. Toskina described L. mazokhini Toskina, 1999, L. mikheechevi Toskina, 1999 and
L. oculeum Toskina, 1999 and provided the most comprehensive key to the species of this genus occurring in
the USSR and adjacent countries. In this work, 5 additional new species from Crimea and the Caucasus of
the genus Lasioderma are described, and a key to species occurring in Crimea and Caucasus regions is pro-
vided.

Material and methods

Length of the pronotum was measured in profile in a position with the apical and basal margins aligned
at the same level. Measurements of the pronotum from above give higher error. The elytral length was mea-
sured from the basal margin of scutellum along elytral suture. The elytral width was measured somewhat pos-
teriorly of the shoulders. Aedeagus is figured from its dorsal side, and the pseudopositors from their ventral
side. In cases when hind tarsi are lost the ratio of the segments in the middle or fore tarsi is used, and then
the ratio of tibia and tarsus lengths is not used. Measurements with asterisk (*) are those of the holotype.

Material is deposited in the collections of Hungarian Museum of Natural History (Budapest)
(HMNH), the Zoological Museum of Moscow University (ZMUM ), and Zoological Institute of the Russian
Academy of Sciences, St.-Petersburg (ZISP).
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Descriptions of new species
Lasioderma dolini sp. n. (fig. 1, 1—10)

Material. Holotype o: USSR, [Crimea], Kizil-Dzhar, 8.05.1975 (Dolin) (HMNH). 2 paratypes with
the same label data (HMNH, ZMUM).

Description. Habitus as on fig. 1,/. Dark yellow beetles; antenna light yellow.
Pubescence light yellow, homogenous, fine, appressed on elytral disc, raised on sides.
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Fig. 1. Lasioderma dolini sp. n., holotype ¢: I — general outline of body; 2 — antenna; 3 — maxillary pal-
pus; 4 — anterior part of body, lateral view; 5 — pronotum, dorsal view (with pubescence pattern); 6 —
punctation on pronotal disc; 7 — structure of elytral surface; & — the middle of metasternum and 1st visible
abdominal sternite; 9 — fore tarsus (part); /0 — pseudopositor: coxite top with style. Scale bar: 1.0 mm (/);
0.5mm (4, 5, 8); 0.2 mm (2, 9); 0.1 mm (3, 6, 7); 0.05 mm (10).

Puc. 1. Lasioderma dolini sp. n., ronotun @: I — oOmMii KOHTYp Tena; 2 — ycuK; 3 — IMOCIeNIHUI YWIEHUK
YeJIIOCTHBIX 1LYIUKOB; 4 — TIepeHssl YacTh Tejia, BUA COOKY; 5 — TepelHecnHKa, BUI CBepXy (C pUCYH-
KOM OTyILIEHHsI ); 6 — TYHKTUPOBKA Ha JMCKE MEPEeIHECITMHKM, 7 — CTPYKTYpa MOBEPXHOCTH HAIKPbLILEB;
& — cepeauHa 3agHErpyav M 1-ro BUAMMOIO OPIOLIHOIO cTepHUTa; 9 — mepenHss janka (4acth);, [0 —
JIOXKHBIN SUIEKIIAN: BepiinHa KokcuTta co ctuieM. Maciutabusie nuneiiku: 1,0 mm (7); 0,5 mm (4, 5, §);
0,2 MM (2, 9); 0,1 mm (3, 6, 7); 0,05 mm (10).
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Head. Frons slightly convex. Eyes round, convex, separated by 1.8 eye diameters.
Antenna: 3rd segment almost as long as the 2nd one; 4th segment with oblique and
concave upper margin; 5—10th segments with concave upper margin and convex late-
ral one. 11th segment 3.3 times as long as wide and 1.6 times as long as the 10th seg-
ment. All segments oblong (fig. 1, 2). Last segment of maxillary palpus is spindle-
shaped, 3.3 times as long as thick, with oblique truncate top and with carina on it
(fig. 1, 3).

Pronotum 1.5—1.6* times as wide as long, with base arcuate, anterior angles
rectangular, posterior ones not developed (fig. 1, 4). Pronotum slightly convex, lateral
margins narrowly flattened, sides very slightly bulging. Pubescence not parted to two
sides (fig. 1, 5). Surface with dual punctation, small punctures very fine (fig. 1, 6).

Scutellum triangular. Elytra 1.8*—2.0 times as long as wide and 2.8*—3.0 times
as long as pronotum. Surface very gently wrinkled (fig. 1,7).

Metasternum nearly as long as 1st visible abdominal sternite. Anterior rims a
little approximated and evenly rounded medially. Medial portion significantly stronger
convex in distal third of metasternum (fig. 1, §). Surface finely wrinkled with puncture
traces.

Legs. Fore tibiae not widening to their apices. 1st segment of fore tarsus 1,7 times
as long as 2nd; 2nd segment 1.7 times as long as 3rd (fig. 1, 9). Other tarsi lost or
strongly damaged in type specimens.

Pseudopositor. Style looking as elongated cone with long chaeta on its top;
coxite top with rather long chaetae (fig. 1, 10).

Length 4.5*—5.0 mm, width 1.8—1.9* mm.

Differential diagnosis. L. dolini differs from other species of the genus
Lasioderma with having yellow-rufous or reddish-brown colour and with pubescens not
parted to two sides on pronotum occurring in this region (L. haemorrhoidale,
L. kryzhanovskii, L. mazokhini, L. oculeum, L. prolixum sp. n., L. punctulatum and
L. serricorne (Fabricius, 1792) as follows. L. dolini differs from L. serricorne and L. pro-
lixum by the non-dilated fore tibiae (fore tibiae dilated to their apices in the compared
species); it differs from L. haemorrhoidale, L. mazokhini, and L. oculeum by evenly
rounded anterior rims of metasternum (rims approximated in the middle and straigh-
tened or curved forwards in the compared species); the new species differs from
L. kryzhanovskii by homogenous pubescence on elytra (in the compared species,
pubescence dual on elytra) (see Logvinovskij, 1985: 134). At last, L. dolini differs from
L. punctulatum in fine punctation (in L. punctulatum, punctation is already visible with
magnification x10).

Etymology. The new species is named in memory of Ukrainian entomologist
Vladimir Gdalich Dolin (1932—2004), who collected the type series.

Lasioderma morulum sp. n. (fig. 2, 1—10)

Material. Holotype o: “USSR, Armenia, Gokh-Guekhard, 1500 m, 30 km E from Yerevan,
29.05.1980, N 129” (J. Papp) (HMNH).

Description. Habitus as on fig. 2, /. Black beetle except dark yellow elytral
apices; continued as narrow stripe along lateral margin of elytron to metasternum.
Pubescence very fine, dark, homogenous, appressed on elytra.

Head. Frons almost flat. Eyes round, moderately convex, separated by 2.7 eye
diameters. Antenna: 3rd segment 1.5 times as long as the 2nd one; 4—5th segments with
oblique and concave upper margin and convex lateral one; 6—9th segments with straight
upper and lateral margins (10—11th segments are lost). All segments except 5th oblong
(fig. 2, 2).
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Fig. 2. Lasioderma morulum sp. n., holotype o: 1 — general outline of body; 2 — antenna; 3 — anterior part
of body, lateral view; 4 — pronotum, dorsal view (with pubescence pattern); 5 — punctation on pronotal
disc; 6 — punctation on elytral disc; 7 — the middle of metasternum and 1st visible abdominal sternite; & —
hind tibia and tarsus; 9 — aedeagus; /0 — distal part of genital ring. Scale bar: 1.0 mm (7); 0.5 mm (3, 4);
0.2 mm (2, 7—10); 0.1 mm (5, 6).

Puc. 2. Lasioderma morulum sp. n., ronotun J: I — oOWIMi KOHTYp Teda; 2 — YCUK; 3 — TIepedHssl 4acTh
Tesa, BUA COOKY; 4 — nepeaHecMHKa, BUI CBEpPXY (C PUCYHKOM OIYLICHMs ); 5 — MyHKTUPOBKA Ha TUCKE
MepeIHECTTMHKY;, 6 — TMyHKTUPOBKA HA JTUCKE HAIKPBLIbEB, 7 — cepeiauHa 3aaHerpyad U 1-ro BUIMMOTO
OpIOIIHOTO CTePHMUTA; & — TOJIeHb U JlanKa 3aaHeil Horu;, 9 — snearyc; /0 — mUCTalbHBII KOHELl TeHUTaIb-
Horo kouiblia. MaciurtabHele suneriku: 1,0 mm (7); 0,5 mm (3, 4); 0,2 mm (2, 7—10); 0,1 mm (5, 6).

Pronotum 1.5 times as wide as long; anterior angles rectangular, posterior angles
slightly developed (fig. 2, 3). Sides not bulging, lateral margins not flattened.
Pubescence not parted to two sides (fig. 2, 4). Surface with dual punctation, looking as
if pitted because of large punctures (fig. 2, 5).

Scutellum triangular. Elytra 1.5 times as long as wide and 2.1 times as long as
pronotum. Surface with dual punctation and wrinkles (fig. 2, 6).

Metasternum 1.5 times as long as Ist visible abdominal sternite. Anterior rims
approximated and straightened medially. (fig. 2, 7).

Legs. Fore tibiae not widened to their apices. Hind tarsus more than 0.8 times as
long as hind tibia; Ist segment 1.3 times as long as 2nd segment; 2nd segment 1.9 times
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as long as 3rd one; 3rd segment 1.3 times as long as 4th segment; 5th segment almost
as long as the 2nd one; claws large (fig. 2, &).

Aedeagus. Penis narrows to its apex, 9.3 times as long as wide at apex; sudden-
ly widened in basal third. Internal penial sac with longitudinal row of 6—7 small spines
and with 3 spines of medium sizes; one of them probably representing end of short
bifurcated “brush”. Parameres shortly bifurcated at ends, outgrowths nearly reaching
paramere apices (fig. 2, 9). Cross-piece of distal end of genital ring looking like thin
band slightly widened at every side (fig. 2, 10).

Length 2.25 mm, width 1.10 mm.

Differential diagnosis. The new species differs from other of black-coloured
Lasioderma species occurring in examined region (L. aterrimum; L. obscurum (Solsky,
1867)) in the following characters. L. morulum differs from L. aterrimum in oblong
6—9th antennal segments (4—10th antennal segments strongly transverse in L. aterri-
mum (lablokoff-Khnzorian, 1976, fig. 10)). L. morulum differs from L. obscurum in
round eyes and pubescence not parted to two sides on pronotum (eyes shortly oval and
pubescence parted to two sides on pronotum in L. obscurum).

Etymology. Species name comes from the Latin morulus (black, dark, gloomy),
reflecting colour of its body.

Lasioderma prolixum sp. n. (fig. 3, 1—12)

Material. Holotype o: [Russia,] Krasnodar Terr., Severskij Distr., Ubinskoe Forestry, 21.06.1971
(Nikitsky) (as “Lasioderma obscurum Sols.” M. Dubrovina det.) (ZMUM, coll. Nikitsky).

Description. Habitus as on fig. 3, /. Beetle blackish-brown, tinged with dark
red; margins and elytral apices not light-coloured. Pubescence dark grey, fine, homoge-
nous, appressed.

Head. Frons slightly convex. Eyes round, slightly convex, separated by about
2.5 eye diameters. Antenna: Ist segment unusually flattened; 3rd segment 1.4 times as
long as the 2nd one; 4—5th segments with oblique and concave upper margin and con-
vex lateral one; 6—9th segments strongly transverse, their upper and lower (i. e. later-
al) margins straight. (10th and 11th segment lost) (fig. 3, 2).

Pronotum 1.47 times as wide as long; anterior angles slightly acute, posterior
ones very clear, not rounded (fig. 3, 3). Lateral margins not flattened. Pubescence not
parted to two sides (fig. 3, 4). Surface with dual punctation, and more large punctures
are nearly as large as small ones (fig. 3, 5). Difference between large and small punc-
tures is more distinct near basal margin (fig. 3, 6).

Scutellum triangular with blunt top. Elytra 1.4 times as long as wide and
2.3 times as long as pronotum. Surface with fine, uniform punctation (fig. 3,7).

Metasternum 1.5 times as long as the 1st visible abdominal sternite; anterior
rims approximated in the middle, Ist rim is straight, 2nd one a little curved forwards
(fig. 3, 8).

Legs. Fore tibiae dilated to their apices (fig. 3, 9); all tibiae flattened. Tarsi short:
hind tarsus 0.54 times as long as its tibia; Ist segment of middle tarsus 3 times as long
as the 2nd one; 2nd segment 1.2 times as long as the 3rd one; the latter 1.2 times as
long as the 4th one; 5th segment 1.4 times as long as the 2nd one (fig. 3, 10).

Aedeagus. Penis narrows to rounded apex, 7.2 times as long as wide before
rounded apex. Internal penial sac has apical and basal “brushes”; basal ends are com-
pleted with 3 small needle-shaped sclerites in apical “brush”. The apical end of basal
“brush” is completed with rather small digitate sclerite. Basal parts of parameres (from
dorsal surface) with separated lobes. Side outgrowth consists of two halves and reach-
es the paramere apex. Phallobase short (fig. 3, /7). Cross-piece of genital ring is rib-
bon-like, strongly curved (fig. 3, 12).
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Fig. 3. Lasioderma prolixum sp. n., holotype &: 1 — general outline of body; 2 — antenna; 3 — anterior part
of body, lateral view; 4 — pronotum, dorsal view (with pubescence pattern); 5 — punctation on pronotal
disc; 6 — punctation near pronotal basal margin; 7 — punctation on elytral disc; & — the middle of metaster-
num and Ist visible abdominal sternite; 9 — fore tibia; /0 — middle tarsus; // — aedeagus; /2 — distal part
of genital ring. Scale bar: 1.0 mm (7); 0.5 mm (3, 4, &, 9); 0.2 mm (2, 10—12); 0.1 mm (5—7).

Puc. 3. Lasioderma prolixum sp. n., ronotun J: I — 001Kl KOHTYp Tena; 2 — yCuK; 3 — TepenHssl 4yacTh
Tesa, BUA COOKY; 4 — TiepeqHeCIMHKa, BU CBepXy (C PUCYHKOM OMYIICHUS ); 5 — TMyHKTUPOBKA Ha JKMCKE
MEePeIHECTTMHKKY; 6 — MYHKTHPOBKA MePeIHECTTMHKY y 0a3albHOTrO Kpasi; 7 — MYHKTMPOBKA Ha JAMCKE Haj-
KpBUIbEB; § — cepeliHa 3aAHETPYAU U 1-rO BUAMMOrO OPIOIIHOTO CTepHMUTAa; 9 — TiepeaHsisl ToleHb; 10 —
cpenHsist nanka; /1 — spearyc; I2 — AWCTaJdbHBIM KOHEI TEHUTAJIBHOTO KOJblia. MaciTaObHble JUHEHUKHU:
1,0 mm (7); 0,5MMm (3, 4, 8, 9); 0,2 mm (2, 10—12); 0,1 Mmm (5—7).

Length 3.20 mm, width 1.75 mm.

Differential diagnosis. The new species belongs to the group of yellow- or
red-brown beetles of the genus Lasioderma with pubescence not parted to two sides on
pronotum, fore tibiae dilated to their apices. L. prolixum differs from the cosmopolitan
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L. serricorne by clearly developed posterior angles of the pronotum, in strongly trans-
verse middle antennal segments with straight lower margins, approximated anterior rims
of the metasternum, by very dark (nearly black) body colour (in L. serricorne, prono-
tum posterior angles not developed, middle antennal segments with convex lateral mar-
gin, anterior rims evenly rounded in metasternum, body greyish-red, antenna yellow).
These species differ also in penial armaments (see article by Espafiol, 1972, fig. 33; and
fig. 3, 11 in this article).

Etymology. Species name comes from the Latin prolixus (wide, broad, exten-
sive ), reflecting its body shape.

Lasioderma sparsum sp. n. (fig. 4, 1—10)
Material. Holotype o: [Russia, Krasnodar Terr.] Anapa, 27.07.1962 (V. Meshcheryakov) (ZMUM).

Description. Habitus as on fig. 4, /. Beetle brown: head, pronotum and
abdomen black-brown, elytra reddish-brown, elytral apices with yellow-red spot.
Pubescence light grey, heterogeneous, raised, rather long, arranged with uneven and
unclear transverse stripes and spots on elytra. Elytral surface with 2—3 costae near
suture and lateral margins (fig. 4, 2).

Head. Frons almost flat. Eyes round, convex, separated by 1.6 eye diameters.
Antenna: 3rd segment 1.5 times as long as 2nd; 4th segment with oblique and straight
upper and straight lateral margins; 5—10th segments with slightly convex lateral and
straight upper margin. 11th segment 3 times as long as wide and 1.5 times as long as
10th segment. All segments oblong (fig. 4, 3). Last segment of maxillary palpus spin-
dle-shaped.

Pronotum 1.55 times as wide as long; anterior angles rectangular, posterior ones
slightly developed (fig. 4, 4). Pronotum flattened at posterior angles. Pubescence part-
ed to two sides and arranged unevenly on pronotum surface (fig. 4, 5). The latter with
uniform punctation, its punctures separated by 0.25—0.5 puncture diameters (fig. 4, 6).

Scutellum semioval. Elytra 1.6 times as long as wide and 2.6 times as long as
pronotum. Surface with dual punctation, small punctures separated by 1—2 puncture
diameters (fig. 4, 7).

Metasternum twice as long as the Ist visible abdominal sternite; anterior rims
approximated a little in the middle and widely straightened (fig. 4, &).

Legs. Fore tibiae not dilated to the apices. Ist segment of middle tarsus 1.5 times
as long as the 2nd one; 2nd segment 1.8 times as long as the 3rd one; 3rd segment
1.1 times as long as the 4th one; 5th segment almost as long as the 2nd one (fig. 4, 9).

Aedeagus. Internal penial sac turned out, its armaments consists of longitudinal
row of 8 small spines, 2 detached small spines, and 3 large spines (fig. 4, 10).

Length 3.5 mm, width 1.65 mm.

Differential diagnosis. The new species differs from other species of the
genus Lasioderma without black body colouration, with pubescence parted to two sides
on pronotum, and distributed in the named region (L. babadjanidesi, L. redtenbacheri
(Bach, 1852), L. mikheechevi, L. kiesenwetteri, L. tauricum sp. n.) in the following char-
acters. L. sparsum has rims of metasternum which are approximated and straightened
in the middle (these rims evenly rounded in L. babadjanidesi, L. redtenbacheri; and rims
slightly approximated and 1st rim hardly straightened in L. mikheechevi). L. sparsum
differs from L. kiesenwetteri by brown colour of body and pubescence parted to two
sides on pronotal disc (body yellow-red and pubescence parted near apical margin of
pronotum in L. kiesenwetteri). L. sparsum differs from L. fauricum in tarsi structures
(2nd segment about as long as the Ist one, and 5th segment 1.7 times as short as the
2nd one in L. tfauricum, whereas st segment 1.5 times as long as the 2nd one and 5th
segment as long as the 2nd one in L. sparsum). Also L. sparsum differs from the named
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Fig. 4. Lasioderma sparsum sp. n., holotype o: I — general outline of body; 2 — right elytron with pubescence
pattern; 3 — antenna; 4 — anterior part of body, lateral view; 5 — pronotum, dorsal view (with pubescence
pattern); 6 — punctation on pronotal disc; 7 — punctation on elytral disc; & — the middle of metasternum
and Ist visible abdominal sternite; 9 — middle tarsus; /0 — internal penial sac (turned out). Scale bar:
1.0mm (7); 0.5 mm (2, 4, 5, &); 0.2 mm (3, 9); 0.1 mm (6, 7, 10).

Puc. 4. Lasioderma sparsum sp. n., ronotun &: I — oOLIUil KOHTYp Teja; 2 — MpaBoe HAAKPbUIbE C PUCYH-
KOM OMylleHus1; 3 — YCUK; 4 — TepeiHsisl yacTb Teja, BUJ cOOKy; 5 — MepeaHecnuHKa, BUI CBepxy (c
PUCYHKOM OMYyILIeHUs1); 6 — MyHKTUPOBKA Ha JIMCKE MEPEeAHECMHKU; 7 — TMYHKTUPOBKA Ha AMCKE Hal-
KpBUIbEB; & — cepeirHa 3aJHETPyaud U 1-ro BUIMMOTO OpPIOIIHOTO CTepHUTA; 9 — cpenmHss janka; [0 —
sHpodautyc (BbIBepHYT). Maciitadbbie suneiku: 1,0 mm (7); 0,5 MM (2, 4, 5, §); 0,2 mm (3, 9); 0,1 mm
(6, 7, 10).

species in spotted pubescence on elytra and armaments of internal penial sac (see
Toskina, 1999: figs 44, 92, 140, Logvinovskij, 1985: fig. 228, and this paper: fig. 4,10
and 5, 10).
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Etymology. Species name comes from the Latin sparsus (sparse, diffuse, dis-
persed ), reflecting diffused or spotted distribution of pubescence on the body.

Lasioderma tauricum sp. n. (fig. 5,1—11)

Material. Holotype o: Crimea, Karadag, 5.08.1991, meadow, net sweeping (I. T. A.). (“Lasioderma
kiesenwetteri Schils.” 1. T. A. det., 1992) (ZMUM).

Description. Habitus as on fig. 5, /. Elytra brownish-yellow with yellow apices;
pronotum and head brownish; ventral surface black-brown; antennae (except brown
1st segment) and legs light yellow. Pubescence yellowish, homogenous, slightly raised.

Head. Frons slightly convex. Eyes round, convex, separated by 1.7 eye diameters.
Antenna: 3rd segment almost as long as the 2nd one; 4—5th segments with concave
upper margin and convex lateral one; these two segments are of smaller size than next
6—10th segments; the latters have straight upper and lateral margins. 11th segment
about 3 times as long as wide and 1.9 times as long as the 10th segment (fig. 5,2). Last
segment of maxillary palpus is fusiform, about 3.5 times as long as its thickness, with
oblique truncate apex (fig. 5, 3).

Pronotum 1.7 times as wide as long; anterior angles rectangular, posterior angles
obtuse, rounded. Pronotum convex more strongly near basal margin; sides not bulging
(fig. 5,4). Pubescence parted to two sides on disc (fig. 5, 5). Surface with fine, uniform
punctation, where punctures separated by 0.5—1.0 puncture diameter (fig. 5, 6).

Scutellum semioval. Elytra 1.45 times as long as wide and 2.4 times as long as
pronotum. Surface with uniform punctation, punctures separated by 1—2 puncture
diameters (fig. 5, 7).

Metasternum about 1.5 times as long as the 1st visible abdominal sternite; ante-
rior rims approximated in the middle, Ist rim is straightened, the 2nd one slightly
curved forward (fig. 5, §).

Legs. Fore tibia not dilated to the apices. Tarsi as long as or longer than tibiae.
1st segment of hind tarsus 1.2 times as long as 2nd segment; 2nd segment 3 times as
long as 3rd segment; 3rd segment 1.2 times as long as 4th segment; 5th segment
1.7 times as short as 2nd segment (fig. 5, 9).

Aedeagus. Penis straight, almost parallel-sized, not narrowed to its apex; about
8 times as long as wide at apex; the latter has quadrate notch. Internal penial sac with
two longitudinal rows (4 + 9) of small spines, 5 small spines without arranging in rows,
and 1 large spine in apex. Penis is filled with thick, double “brush” in its two fifth of
basal part. Ends of parameres not deeply bifurcated, paramere outgrowth not reaching
paramere apex (fig. 5, 10). Cross-piece of genital ring segment very thin medially but
strongly widened to its sides (fig. 5, 11).

Length 2.4 mm, width 1.2 mm.

Differential diagnosis. The new species belongs to the group of yellow-
brown species with pubescence parted to two sides on pronotum and tibiae not widened
to their apices, which includes L. babadjanidesi, L kiesenwetteri, L. mikheechevi,
L. redtenbacheri, and L. sparsum sp. n. L. tauricum differs from L. babadjanidesi and
L. redtenbacheri by approximated anterior rims of metasternum (anterior rims evenly
rounded in those species), and from L. kiesenwetteri, L. mikheechevi, and L. sparsum
sp. n. first of all in shape of antennal segments: 4—5th segments are smaller and with
convex lateral margin whereas the next segments are larger and with straight lateral
margin; secondly, 1st tarsal segment almost as long as the 2nd segment and 5th seg-
ment is very short (1.7 times as short as the 2nd segment) in L. fauricum. In compared
species, only 4th segment has oblique upper margin, 5—10th segments more or less uni-
form, the 1st tarsal segment 1.5 times and more as long as the 2nd segment, and 5th
tarsal segment as long as the 2nd one in L. mikheechevi and L. sparsum and a little
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Fig. 5. Lasioderma tauricum sp. n., holotype d: I — general outline of body; 2 — antenna; 3 — last segment
of maxillary palpus; 4 — anterior part of body, lateral view; 5 — pronotum, dorsal view (with pubescence
pattern); 6 — punctation on pronotal disc; 7 — punctation on elytral disc; & — the middle of metasternum
and l1st visible abdominal sternite; 9 — hind tibia and tarsus; /0 — aedeagus; /1 — distal part of genital ring.
Scale bar: 1.0 mm (7); 0.5 mm (4, 5, &); 0.2 mm (2, 9—11); 0.1 mm (3, 6, 7).

Puc. 5. Lasioderma tauricum sp. n., Toaotun &: I — OO KOHTYp Tela; 2 — YCUK; 3 — MOCIeIHUI 1ie-
HMK YEJTIOCTHBIX LIYMUKOB; 4 — MEepeaHsis 4acTh Tesia, BUA COOKY; 5 — TepelHecnuHKa, BUI cBepxy (c
PUCYHKOM OITyILIeHUs); 6 — MyHKTUPOBKA Ha TUCKE TMEepPeIHECNMHKU; 7 — TYHKTUPOBKA Ha JMCKE Haj-
KpbUIbEB; & — cepeauHa 3a[Herpyau 1 1-ro BUIMMOro OpIOIIHOrO cTepHUTa; 9 — 3aaHUE TOJIeHb U JIallKa;
10 — spearyc; 11 — mucTaibHBIN KOHEI] TEHUTAIBLHOTO KoJiblia. Maciraoubie uHeliku: 1,0 MM (7); 0,5 MM
(4,5, 8); 0,2 mm (2, 9—11); 0,1 mm (3, 6, 7).

shorter than the 2nd segment in L. kiesenwetteri. Difference in penial armaments is
shown in fig. 5, 10 and 4, 10 (also compare to: Toskina, 1999: fig. 44, 92, 140, and
Logvinovskij, 1985: fig. 228).

Etymology. Species name is derived from the Latin geographic name Tauria
(Crimea), the type locality of the new species.

Key to species of the genus Lasioderma from Crimea and the Caucasus
Tabmuua nia onpenenenusi BuaoB poaa Lasioderma u3 Kpeiva n Kaska3za

In this key, some data from the keys by lablokoff-Khnzorian (1976), Logvinovskij
(1985), Toskina (1999), and articles and books by Arnoldi (1965), Espafnol (1970,
1972, 1992), Zahradnik (1998, 2000 et al.), and some others, were used.

1. Beetles black (excepting light margins of pronotum and elytra) or having something of black colour.

- Beetles without black colour, but can be blackiSh-Drown. ............ccccccoeiiiiiiiiiiiiiiieeeeee e 4
Antenna: 5—10th segments transverse, their lateral (i. e., lower) margins convex (lablokoff-Khnzorian,
1976, fig. 1,10). Pronotum slightly campaniform, pubescence forms parting on pronotal disc; beetles
wholly black, pubescence grey (Roubal, 1916, S. 48). Length 2.5—3.4 mm. Czechoslovakia, Caucasus;
(@33 11017 PSR TRRRRRN L. aterrimum Roubal, 1916.
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At least 8—10th (o) or 9—10th (¢) antennal segments should be oblong ............ccccceviiiiiiiinieennnne 3
Eyes shortly oval. Antenna: 5—7th (o) or 5—8th (¢) segments only transverse, with convex lateral mar-
gin. Pronotum not campaniform, 1.7 times as wide as long; posterior angles developed, rounded;
pubescence parted to two sides on pronotal disc. Metasternum: anterior rims approximated in the mid-
dle, Ist rim straightened, the 2nd one curved forwards. Internal penial sac with 3 rows (7 + 5 + 11)
of small spines. Pronotal and elytral apical margins reddish; sometimes elytra dark brown. Pubescence
homogenous, yellowish-grey, appressed. Length 2.4—4.5 mm. Steppes of Southern Europe (Arnoldi,
1965), Crimea, CAUCASUS. ...ceeeveveerrieeiieeiiieesireeereeasteeesiseessreeeseeessaeesaneas L. obscurum (Solsky, 1867).
Eyes round. Antenna: 6—10th segments oblong, with straight lateral margin. Pronotum 1.5 times as wide
as long, its posterior angles slightly developed; pubescence not parted to two sides. Metasternum: ante-
rior rims approximated and straightened in the middle. Internal penial sac with 1 row of 6—7 small
spines and 3 spines of median size. Length 2.25 mm, width 1.1 mm. Armenia. ..............cccceeeieurnnnnens
.................................................................................................................................... L. morulum sp. n.
Pronotal surface with very large punctation, punctures are seen with magnification x10. Internal penial
sac with 2 rows (8 + 10) of small spines and 4 large spines (Logvinovskij, 1985, fig. 233). Beetles rufous.
Length 1.2—2.1 mm. Crimea (Arnoldi, 1965); Israel (Logvinovskij, 1985; Zahradnik et al., 2000). ....
Surface with much smaller PUNCLAtION.  ......uviiiiiiiiiiiiiiiiiieeeee e e e e e e e e e e rarreeeeeeeeeeeaae
Pubescence not parted to two sides on pronotal disc. .... .
Pubescence parted to two sides on pronotal diSC. ..........ccoooeiiiiiiiiiiiieie e
Fore tibiae widened t0 their APICES. .....ccccccuiiiiiiiiieeei et e e e ee et e e e e e e e e e e e eaataraareeeeeeeeeaeanes 7
Fore tibiae not widened tO their aPICES. .......uviiiiiiiiiiiiiiiiiiiiiieee e e e e e e e e e e et rrereeeeeeeeeeeaes 8
Entirely blackish-brown. Antenna: 4—5th segments with concave upper and convex lateral margin;
6—9th segments transverse, with straight upper and lateral margins. Pronotum with clear posterior
angles. Metasternum: anterior rims approximated in the middle, Ist rim straightened, the 2nd one
curved forwards. Ist segment of hind tarsus 3 times as long as the 2nd one. Internal penial sac with
“brush” in its apical half, basal ends of this “brush” are finished with 3 small needle-shaped sclerites.
Pubescence dark grey, homogenous, appressed. Length 3.2 mm, width 1.75 mm. Northern Caucasus.
.................................................................................................................................... L. prolixum sp. n.
Brownish-red, antennae light yellow. Antenna: 4—10th segment cup-shaped. Pronotum without poste-
rior angles. Metasternum: anterior rims evenly rounded. 1st segment of hind tarsus twice as long as the
2nd one. Internal penial sac with 7 spines of different sizes (Espariol, 1972, fig. 33; 1992, fig. 58B).
Length 1.5—2.9 mm. COSMOPOLILE. ...ccceeevvieriieeiiieiiieciee e L. serricorne (Fabricius, 1792)
Eyes very large: separated by 1.35 eye diameters. Antenna: 3rd segment 1.5 times as long as the 2nd
one; 4—10th segments with convex lateral margin, the segments oblong except 5—6th segments.
Pronotum 1.5 times as wide as long, posterior angles developed, rounded. Elytra 1.5 times as long as
wide. Metasternum: anterior rims approximated and straightened in the middle. Internal penial sac with
2 rows (9 + 5) of small spines, 2 large spines, and 2 baculiform sclerites (Toskina, 1999, fig. 126).
Beetle reddish-brown, antennae lighter. Pubescence golden-yellow, heterogeneous, partly inclined, long
inclined hairs not arranged in rows. Length 2.3 mm, width 1.6 mm. Azerbaijan. ...............cccccoeveennn.
...................................................................................................................... L. oculeum Toskina, 1999.
ST 11 U1 1 G5 USSR 9
Antenna: 3rd segment about as long as the 2nd ONe. .........ccccoiiiviiiiiiiiiiie e 10
3rd antennal segment 1.5 times as long as the 2nd one; 5—10th segments with convex lateral one
(Espanol, 1970, fig. 17). Pronotum 1.4 times as wide as long; posterior angles developed. Elytra 1.6
times as long as wide. Metasternum: anterior rims approximated in the middle and curved forwards.
Internal penial sac with 14 small spines, 2 spines of medium sizes, and 2 very large spines (Espanol,
1992, fig. 58E). Dorsal surface dark brown, elytral apex or elytra as a whole are red. Pubescence
homogenous. Length 2.0—3.2 mm. Black Sea steppe (leg. Arnoldi, coll. ZISP); Crimea, Caucasus
(Logvinovskij, 1985); Mediterranea (Espanol, 1992); Turkey, Canary Is. (Zahradnik, 1998); Israel
(Zahradnik et al., 2000). ....cccoviiiiiiiiiieeiiiee e L. haemorrhoidale (1lliger, 1807)
Pubescence homogenous and appressed on elytra. Antenna: 4th segment with oblique and concave
upper margin and straight lateral one. 5—10th segments with convex lateral margin. Pronotum 1.5—1.6
times as wide as long, posterior angles not developed. Elytra 1.8—2.0 times as long as wide; surface
wrinkled. Metasternum: anterior rims evenly rounded. Beetles greyish-yellow. Length 4.5—5.0 mm,
width 1.8—1.9 mm. Crimea. ... L. dolini sp. n.
Elytra with dual PUDESCENCE. ...cuviiiiiiiiiiieeiiiiie ettt ettt e et e e et e e e et ee e e ebbeeeeesabeeeesnsaeeeanens 11
Legs: 1st segment of hind tarsus 1.5 times as long as the 2nd one. Antenna: middle segments 1.6—1.7
times as long as wide (Logvinovskij, 1985, fig. 209). Pronotum: posterior angles rounded. Beetles yel-
low-brown, antennae dark brown. Length 3.2—4.2 mm. Azerbaijan. ...........cccccooeeviiiiiiiiniiiieeniiieeeens
...................................................................................................... L. kryzhanovskii Logvinovskij, 1977.
Legs: Ist segment of hind tarsus is as long as the 2nd one. Antenna: middle segments hardly oblong
(Toskina, 1999, fig. 71). Pronotum 1.6 times as wide as long, posterior angles slightly developed. Elytra
1.5 times as long as wide. Metasternum: anterior rims approximated and straightened in the middle.
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Dorsal surface reddish-brown, ventral surface darker, antennae and legs yellow. Length 2.8 mm, width
1.4 MM ATINEIHA.  covneiiiiie e et e e e e e eeaaaas L. mazokhini Toskina, 1999.

12.  Anterior rims of metasternum ‘are evenly rounded in the middle.

- Anterior rims of metasternum are approximated in the middle. .........cccccooeiiiiiiiiiiiiiiiie e,

13.  Antenna: 3rd segment 1.5—1.7 times as long as the 2nd one; 4—10th segments with straight lateral mar-
gins. Pronotum 1.44 times as wide as long; its posterior angles are developed; pubescence parted to two
sides on apical third of pronotum. Elytra 1.7 times as long as wide; surface with uniform punctation,
punctures not merged in wrinkles. 1st segment of hind tarsus 1.5 times as long as the 2nd one. Beetles
brick-red. Pubescence heterogeneous. Length 3.9—5.1 mm. Steppe and partially-wooded steppe in
South Russia (Arnoldi, 1965); Crimea, the Caucasus, Kazakhstan (Logvinovskij, 1985); the Middle and
South Europe, North Africa (Espanol, 1992); Turkey (Zahradnik, 1998); Israel (Zahradnik et al.,
2000). ettt e e s e e e e e e e eabaeaeanraaaeeanes L. redtenbacheri (Bach, 1852).

- Antenna: 3rd segment almost as long as the 2nd ONe .......cccceeiiiiiiiiiiiiiiie e 14

14.  Pronotum 1.8 times as wide as long; posterior angles are missing. Pubescence forming wave-picture on
pronotum. Elytra 1.5—1.6 times as long as wide. Ist tarsal segment of hind tarsus twice as long as the
2nd one. Internal penial sac with 8 rather large spines (Toskina, 1999, fig. 44). Beetles dark greyish-
brown, pubescence homogenous, yellowish-brown, and appressed. Length 2.8—3.5 mm. Transcaucasus.
................................................................................................................ L. babadjanidesi Reitter, 1913.

- Pronotum 1.6—1.7 times as wide as long; posterior angles slightly developed. Elytra 1.5 times as long
as wide. Ist segment of hind tarsus 1.5 times as long as the 2nd one. Internal penial sac with row of 3
small spines and 5 spines of medium size. Beetles from dark brown to reddish-brown, apical third of
elytra greyish-yellow. Pubescence homogenous, appressed, golden-grey, not waving on pronotum.
Length 2.7—3.2 mm, width 1.5—1.6 mm. Azerbaijan. ............c...cco..... L. mikheechevi Toskina, 1999.

15. Pubescence parted to two sides near pronotal apical margin only; posterior angles developed and round-
ed. Elytra 1.56 times as long as wide, surface with uniform punctation. Internal penial sac with 3 rows
(5 + 5 + 14) of small spines and 2 large spines. Beetles yellow-red colour, antennae and legs yellow.
Pubescence light yellow, homogenous, dense, raised. Length 2.8—3.5 mm. Crimea (Arnoldi, 1965);
Crimea, the Caucasus, West Kazakhstan (Logvinovskij, 1985); South Europe, Turkey (Zahradnik,
1998); Israel (Zahradnik et. al., 2000). ...ccoovvieeiiieeiieecieeeee e L. kiesenwetteri Schilsky, 1899

- Pubescence parted to two sides all over the disc of pronotum ............ccccoeeeviiiiiiiiiiiiiiiiee e, 16

16. Pubescence unevenly arranged, maculate on elytra. Antenna: 4th segment with oblique and straight
upper margin, 5—10th segments with slightly convex lateral margin. Pronotum 1.55 times as wide as
long, posterior angles slightly developed. Elytra 1.6 times as long as wide, surface with dual punctation.
1st segment of hind tarsus 1.5 times as long as the 2nd one. Internal penial sac with 1 row of 8 small
spines, 2 detached small spines, and 3 large spines. Beetle wholly brown, pubescence heterogeneous,
raised. Length 3.5 mm, width 1.65 mm. Northern Caucasus. ............ccccevereeevrireeennn. L. sparsum sp. n.

- Surface of elytra with homogenous pubescence. Antenna: 4—5th segments with oblique and concave
upper margin and convex lateral one; these segments are of smaller size than next segments; 6—10th
segments with straight lateral margin. Pronotum 1.7 times as wide as long, posterior angles developed.
Elytra 1.45 times as long as wide, surface with uniform punctation. Metasternum: Ist rim straightened,
2nd curved forwards. 1st segment of hind tarsus nearly as long as the 2nd one. Internal penial sac with
2 rows (14 + 9) of small spines, 5 small spines not arranged in rows, and 1 large spine. Beetle brown-
ish-yellow, head brown. Pubescence homogenous, slightly raised. Length 2.4 mm, width 1.2 mm.
CIIMEBA 1ottt e e ettt e e e st e e e e aba e e e eeaaaeeeeesaaeeeeesnsseeeetaseeessnssaaeeennnneas L. tauricum sp. n.

Discussion

Lohse considered L. aterrimum Roubal as synonym of L. obscurum (Solsky)
(Lohse, 1969: 54), but lablokoff-Khnzorian figured parts of L. aterrimum holotype
(body outline, antennae, parts of aedeagus) and separated these two species in his key
(Iablokoff-khnzorian, 1976, fig. 8, 10, 5; p. 126). Zahradnik when describing a new
species L. anatolica from Turkey compared it with other species of black colour, includ-
ing L. aterrimum in the differential diagnosis, so this author admitted L. aterrimum as
a separate species (Zahradnik, 1996: 98). We included this species in the key.

We are unable to recognize and include L. redtenbacheri var. caucasicum Pic, 1904
in the key because its holotype was unavailable in this study, and author’s description
of this form is very short (beetle of clay-rufousish colour, with very dense pubescence).
There is a specimen in the ZISP collection which was identified as L. obscurum var cau-
casicum Pic. A. Reichardt determinated it as a valid species L. caucasicum Pic. L. obscu-
rum and L. caucasicum Pic — Reichardt differ rather strongly in metasternum struc-
tures, in eyes, at last in beetles colour (anterior rims evenly rounded, eyes round, bee-
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tle with elytra black only in “caucasicum” whereas anterior rims of metasternum are
approximated very strongly, eyes oval, beetles usually wholly black in L. obscurum). We
do not know if A. Reichardt had ever seen the holotype of L. redtenbacheri var. cauca-
sicum Pic. Short description L. redtenbacheri var. caucasicum by Pic is more related to
L redtenbacheri as its variant than to L. obscurum. We leave this question open for the
present time.

The author is sincerely grateful to Dr. O. Merkl (HMNH) for providing with type material,
E. P. Nartshuk and S. V. Andreeva (ZISP), N. B. Nikitsky (ZMUM), and N. L. Klepikova (Moscow) for
great assistance in this work.

Arnoldi L. V. The family Anobiidae// Opredelitel’'nasekomykh evropeiskoj chasti SSSR. 2. Coleoptera and
Strepsiptera / Ed. G. Ya. Bei-Bienko. — M. ; L. : Nauka Publ., 1965. — Vol. 2. — P. 244—257. —
Russian : Aproasdu JI. B. Cem. Anobiidae // Onpenenutenb HacekoMbix eBporeiickoir yactu CCCP.
ZKecTKOKpBLIble M BEEPOKPBLIbIE.

Espaiiol F. Ergebnisse der zoologischen Forschungen von Dr. Z. Kaszab in der Mongolei N 249 (Col.
Anobiidae) // EOS (Revista espafiola entomologia). — 1970. — 46. — P. 41—56.

Espaiiol F. Contribution al conocimiento de los Xyletininae (Col., Anobiidae) del Gabon (Mision H. Coiffait,
1963) // Biologia Gabonica, revue. — 1972. — 8, N 2. — P. 175—189.

Espaiiol F. Coleoptera, Anobiidae // Fauna Iberica. — Madrid : Museo Nacional de Ciencias Naturales,
CSIC, 1992. — Vol. 2. — 195 p.

lablokoff-Khnzorian S. M. New species of beetle-borer from Darvaz // Doklady Academii Nauk ArmSSR. —
1976. — 63, N 2. — P. 124—127. — Russian: H610k06-Xuzopsan C. M. HoBble BUABI KYKOB-TOYMIbIIM-
xoB u3 Jlapsasza // Joxin. AH ApmCCP.

Logvinovskij V. D. Wood-borers the family Anobiidae. — Leningrad : Nauka Publ., 1985. — 175 p. — (Fauna
USSR. New Ser. N 131. Coleoptera, Vol. 14, Fasc. 2). — Russian :
Jloesunosckuii B. J[. Tounnbiimku — ceMm. Anobiidae. — JI. : Hayka, 1985. — (®ayna CCCP. Cep.
Hos., Ne 131. Hacekombie xectkokpbuibie ; T. 14, B 2).

Lohse G. A. Anobiidae // Die Kifer Mitteleuropas / H. Freude, K. W. Harde, G. A. Lohse. — Krefeld :
Goecke & Evers, 1969. — 8. — S. 27—59.

Pic M. Diagnoses de Coléopteres palearctiques et exotiques // L’Echange. — 1904. — 20. — P. 33—38.

Roubal J. Neue palaearktischen Coleopteren // Coleopterol. Rundschau. — 1916. — 5, H. 4/6. — S. 45—48.

Toskina I. N. New and rare species of the genus Lasioderma Stephens, 1835 (Coleoptera: Anobiidae) //
Russian Entom. J. — 1999. — Vol. §, N 1. — P. 23—46.

Zahradnik P. Fore new species of Anobiidae (Coleoptera) from Turkey and Rhodes Island // Folia
Heyrovskyana. — 1996. — 4, N 3. — P. 93—101.

Zahradnik P. Anobiidae of Turkey (Coleoptera) // Klapalekiana. — 1998. — 34. — P. 263—286.

Zahradnik P., Chikatunov V., Pavlicek T. Catalogue of beetles (Coleoptera) of Israel and adjacent areas: 2.
Anobiidae // Klapalekiana. — 2000. — 36. — P. 307—319.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


