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notes on the Throscidae and Lissomidae (Coleoptera, Elateroidea)
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Approximately 200 species of the family T'hroscidae have been described, the majority
of which belong to the genus 7rizagus KuGeLaNN and Aulonothroscus HorN, however,
little information has been published on its immature stages and biology. The American spe-
cies, possibly Aulonothroscus constrictor SAy, is the only representative of the family known
in the larval stage. This species is figured by BoviNg and CRAIGHEAD (1930: p. 249, pl. 81,
figs. A-D). Moreover an unidentified species of Trizagus has been briefly described by GiL-
JAROV (1964).

The present paper is devoted to the morphology and bionomics of immature
stages of Trizagus dermestoides (1i.). During the past 10 years large numbers
of larvae and pupae of this species have been examined. The descriptions are
based on the material collected mostly in Poland, furthermore in Bulgaria
and USSR. Some specimens were reared by the author in the laboratory until
the imaginal stage. Biological and ecological observations were obtained either
in the laboratory or in the field. All material on which the present paper is
based, belongs to and is kept at the Institute of Zoology of the Polish Academy
of Sciences in Warszawa.

Description of the mature larva

General: The larva (Fig. 1 and 2) is well characterized by its whitish,
soft-skinned body, scarse hairs, structure of head and prothorax, short legs,
and the shape of the ninth abdominal segment. Body elongate, spindle-shaped,
slightly flattened, tapering feebly anteriorly and posteriorly, constricted between

segments that are broader than lon imensions : Body length of fully grown,
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376 B. Burakowski 2

distended larvae varying from 4.5 to 6.3 mm, greatest breadth about 1.3 mm.
Shortly before the pupation the larva is robustest and contracts its body, thus
becoming up to 0.5-1.5 mm shorter. Head-width approximately 0.30-0.35 mm;
coefficient of cephalic capsule breadth in relation to length of body varying
from 16 to 20. Colouring: body milky-whitish, feebly sclerotized except parts
of head, presternal plate, longitudinal scleromes on ventral part of prothorax,
cerci, spiracles, ungula and setae, which are yellowish and moderately sclerotized;
mandibles and processes on inner arm of sclerome of ventral part of prothorax,
pale brownish and firmly sclerotized.

Head (Figs. b, 6) flattened, moderately transverse, widest in the posterior
part, considerably narrower than prothorax. Frontoclypeal region large, fused
with epicranial plates, their lateral margin bearing 7 setae, anterior part trian-
gular, strongly produced anteriorly. Labrum semicircular in outline, fused with
clypeus and frons, forming an immovable unit. Epicranial plates covering chiefly
posteroventral parts of head capsule; dorsal surface with three short setae on
posterolateral part; ventral surface strongly sclerotized and pigmented, bearing
two pairs of lateroepicranial setae. Eye-spot lacking.

Antennae (Fig. 8) three-segmented; basal articulating membrane very
characteristic, large, cupola-shaped, with six long setae near their base, four
situated dorsally and two ventrally; basal joint ring-shaped; prebasal joint
membraneous, with three setae; apical joint conical, three time as long as thick,
its apex provided with one long and three small setae; accessory process well
developed, in shape of an incurved finger.

Mandibles (Fig. 7) well sclerotized and pigmented, flattened, semicircular
in outline, fused with cephalic capsule, immovable, with two short setae at
base situated ventrolaterally. ,

Maxillae (Fig. 6) slender, well developed. Stipes subtriangular, anteriorly
with two prominent setae. Maxillary mala (Fig. 9) triangular, differentiated
into an inner and an outer lobe, which bear two short setae on ventral side.
Maxillary palpi three-segmented ; the basal joint one-half as long as wide, with
one seta; the second joint wider than long, with two setae; the terminal one

subeylindrical, two times as long as thick, with two small pores and terminating |
in membraneous process, bearing five minute sensory papillae, one long setaceous |

hair and five short setae on apex.
Labium (Figs. 6, 10) consisting of postmentum and prementum. Post-

mentum elongate with arcuate sides, bearing three setae laterally. Prementum

subquadrangular, with one seta at each angle. Labial palpi two-jointed, basal
joint cylindrical, as long as prementum, with one long seta and four minute
papillae on apex; terminal joint small, without setae. Ligula reduced to a small,
membraneous protuberance bearing one pair of minute papillae.

Prothorax (Figs. 1, 2, 13) approximately trapezoidal in outline, with arcuate
sides; each half of pronotum with about 20 setae arranged in two irregular,
transverse rows. Prosternal area (Fig. 13) trapezoidal, wider anteriorly, with
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3 Trizagus dermestoides (L.) 311

sclerotized lateral and basal margins, and one large seta near anterior angle.
Very characteristic on ventral surface of prothorax is a pair of separate, rod-
-shaped, longitudinal scleromes of a form suggesting an inverted letter V. Each
inner arm of sclerome provided with stout, sclerotized and pigmented process.
Eusternum membraneous, with four pairs of setae. Episternum, epimeron,
sternellum and posternella indefinite, membraneous and glabrous.
Mesothorax about twice as wide as long; posterior part of tergite with four
pairs of conspicuous setae in transverse row, lateral part with two large and three

Figs. 1-4. Trizagus dermestoides (L.), larva: 1 — lateral view; 2 — dorsal view; 3 — young
larva, dorsal view; 4 — older larva feeding on ectotrophic mycorrhizae of roots of birch.
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318 B. Burakowski 4

small setae. Laterotergite with two prominent setae and four small setae.
Episternum bearing three pairs of setae.

Metathorax about one-third as long as wide; with six setae on each side
of metanotum. Laterotergite with six or seven setae.

Legs (Fig. 12 and 13) rather short, similar in shape, the anterior one slightly
longer than other. Coxa sessile, approximately oval with four setae on inner
surface. Trochanter ring-shaped, outer face short, with one long seta on medial
aspect. Femur subeylindrical, longer than trochanter, with four setae sitnated

Figs. 5, 6. Trizagus dermestoides (L.), larva, head: 5 — dorsal view; 6 — ventral view.
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5 Trizagus dermestoides (L.) 379

medially and one slender seta on dorsal surface. Tibio-tarsus subeylindrical,
narrower than femur, provided with four setae around distal margin. Ungula
about one-half length of tibio-tarsus, curved, base expanded mediad, bearing
two fine setae.

Spiracles (Fig. 11) of annular-biforous type situated in the latero-anterior
part of tergites, lightly sclerotized, broadest anteriorly, in number of nine
pairs, first on mesothorax, slightly larger than abdominal spiracles.

002mm

Figs. 7-12. Trizagus dermestoides (L.), larva: 7 — left mandible, ventral view; 8 — right
antenna, dorsal view; 9 — left maxilla, ventral view; 10 — first prementum, ventral view;
11 — spiraculum; 12 — left leg of metathorax, ventral view.
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380 B. Burakowski 6

First to eight abdominal segments (Figs. 1, 2) similar in shape, thirxd to
sixth segments widest, all segments wider than thick. Anterior part of each
tergum (Fig. 14) with two long and four fine setae. On posterior part of each
tergum there is a transverse row of about 12 setae: 4 most conspicuous, 6 small
and 2 or 4 fine ones. Abdominal sterna (Fig. 15) feebly sclerotized ; on the anserior
part of each sternum there are 10 tiny, barely visible setae, arranged in irregular
transverse row; posterior part of each sternum with four pairs of conspizuous
setae and two pairs of fine setae. Hypopleural region of each segment swollen,
bearing three or four fine setae.

Figs. 13-15. Trizagus dermestoides (L.), larva: 13 — head, thorax and first abdominal segment,
ventral view; 14 — VIII-X abdominal segment, dorsal view; 15 — VIII-X abdominal
segment, ventral view.

Ninth abdominal segment (F'igs. 14, 15) coniform, with short, small, separate
cerci at apex, projecting dorsocaudad ; dorsum provided with five pairs of long
and one pair of tiny setae; on lateral margin of segment there are 7 fine setae;
sternum with two pairs long setae and one pair of fine setae.

The prepupa is much shorter and thicker, but of same colour as preced-
ing stage.

http://rcin.org.pl




7 Trizagus dermestoides (L.) 381

The early instar larvae

First-instar larva (Fig. 3). Body length of distended larvae varying from
1.2 to 1.8 mm, head width from 0.12 to 0.15 mm. Its general form differs from
that of later instars in that the body is less elongate, slightly sclerotized and
pigmented, more flattened, the abdomen is less tapering posteriorly; in relation
to body size the setae seem to be longer than in the subsequent larval stages.
Coefficient of cephalic capsule growth in relation to length of body is 8-10 (in
matura larva twice as large).

Second-instar larva similar to mature larva in shape. Body length varying
from 2.0 to 2.7 mm, head-width from 0.20 to 0.27 mm. Chaetotaxy much less
cospicuous than in the first stage.

Description of the pupa (Figs. 16-23)

The pupa has not as yet been described. Generally similar to the pupa
of species of the family FHucnemidae. The sexes can be separated by the form
of the IXth abdominal sterna and that of the gonothecae. Body (Fig. 16, 17)
longitudinally oval, with abdomen tapering posteriorly; body epidermis only
very feebly sclerotized.

Body length in both sexes greater than in imagines, varying from 4.0
to 4.5 mm (length of imago 2.5-3.2 mm); maximum breadth 1.3-1.7 mm. Body
of a freshly emerged pupa milky white and provided with transparent both
longer and shorter setae. With further development the body becomes yellowish,
the apices of mandibles and the ocellar area brownish.

Head (Fig. 18, 19) spherical, with cephalic, lateral prominences feedly deve-
loped. Eyes area reniform, visible well through a transparent epidermis. Number
and arrangement of particular setae of both sides of head are constant: there
are 3 temporal, 2 preocular, 1 preantennal, 1 postocecipital and 3 preclypeal
setae on each side of head. Antennae claviform, fitting prothorax sides and reach-
ing up to the anterior pair of legs, terminal segments scattered with small
spines. Labrum liguliform, each half with 3 fine setae at anterior edge. Outer
mandibular face with two setae about the middle. Maxillary palpi eylindrical
and rounded apically, with one seta situated anterolaterally. Labial palpi with
one seta at base on its lower surface.

Pronotum almost trapezoid in shape, with obtuse posterior angles projecting
posteriorly along the outer margin of elytra, its length 1.7 times as broad as long,
equalling combined length of meso- and metanotum; each half with 5 setae
along anterior edge, 5 setae on disc, about 14 setae along lateral margin, and
3-b setae at posterior angle.

Mesonotum almost trapezoidal, about one third as long as pronotum,
with slightly concave lateral sides, carrying in the middle part 10 minute setae
around scutellum.
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Figs. 16-19. Triwagus dermestoides (L.), pupa: 16 — dorsal view; 17 — ventral view; 18 —
head, anterio ect; 19 — head, posterior aspect.
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9 Trivagus dermestoides (L.) 383

Metanotum almost rectangular in shape, a little longer than mesonotum,
bearing 5 setae on each half.

Elytra and wings in a live specimens fitting obliquely at both sides of body
and passing to the underside. Pupae preserved in alcohol have elytra and wings
more or less spread aside. Apex of elytra reaching the fifth abdominal sternum.
Setae on anterior part of elytron 4 in number, and arranged in longitudinal row.
Wings partly visible, their apex reaching the fourth abdominal sternum.

Figs. 20-23. Trizagus dermestoides (L.), pupa: 20 — male, VI-X segment, lateral view;
21 — female, VII-X segment, ventral view; 22 — male, VII-X segment, dorsal view;
23 — male, VII-X segment, ventral view.
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384 B. Burakowski 10

Abdomen convex dorsally, composed of 9 segments; width of first four
abdominal segments almost equal to that of mesonotum ; subsequent abdoninal
segments gradually tapering toward apex. Each half of abdominal terga except
the last one, with normal number 5-6 (usually 6) setae near posterior mirgin,
and 2-3 setae at lateral edge. Last abdominal tergum provided posteriorly with |
two short cerci, and with 20-24 setae, which are arranged as in Figs. 20-22.
Cerci corniform, projecting caudally and acuminate, curving slightly upward.
Caudal notch arched, broad and shallow. 4

Pleura of abdominal segments strongly protuberant, bearing 2-3 fine
setae at posterior part (Figs. 20-23).

Spiracles in number of 9 pairs, situated on antero-lateral surface of meso-
thorax and each of Ist—VIIIth abdominal segment (Fig. 20). Shape broadly
oval. First pair of spiracles invisible, covered by elytra.

Prosternum (Fig. 17) broad, lobed in front, extremely long in front »f the
coxae, with a prominent process produced posteriorly between the coxae, and
its apex inserted into an excavation of the mesosternum. Mesosternum and
metasternum partly visible between legs and wings.

Legs clinging to the underside of body. Anterior and middle legs perfectly
visible, with three short, fine setae on apical part of each femora. Posterior
legs partly covered by wings, distal parts of each tarsi reaching beyond the pos-
terior edge of the third abdominal sternum.

Underside of body (Fig. 17) with only seven abdominal sterna visible.
Abdominal sterna I-VII similar in both sexes; sterna I-III fused in one unit,
without setae; sterna IV-VI semirectangular, carrying 2 or 4 setae near posterior
edge; sternum VII longest, semicircular, covering partly anterior part of VIIIth
sternum, bearing 2 median and 3 lateral setae, on each side. Sternum VIIIin male
specimens with shallow excised posterior margin, female individuals with semicir-
cular one; setae 5 in number on each half of sternum, concentrated near posterola-
teral edge. Sternum IX of male (Fig. 23) large, of semicircular shape, bearing
4 setae situated near posterior margin on each half of sternum. In female indivi-
duals IXth sternum partly visible, partly covered by gonopods, without setae.

Gonotheca in both sexes well developed, symmetrical, situated posteriorly
to the ninth abdominal sternum, and covering the genital organ the position
of which corresponds to that of imago when in rest. In male specimens the
gonopods (Fig. 22, 23) tri-lobed, only very small apex of median lobe and those
of lateral lobes are visible. Lateral lobes large, flattened, widest at the posterior
part, and slightly emarginated on their posterior and lateral margins. Gonopods
in female individuals (Fig. 21) represented by a pair of subcontinuous lobes
directed somewhat outward, with roughly heart-shaped apices, and each lobe
bearing two setae on median part.

Anal cone (Figs. 20-22) situated between posterior part of IXth tergum
and gonotheca; apex of cone with one pair of median setae on dorsal surface
and two pairs of lateral setae.
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a1 Trizagus dermestoides (Li.) 38H

Imago

Trizagus dermestoides (L.) is a very distinet, characteristic and easily identi-
fiable species by its emarginate eyes and a strongly carinate frons (Fig. 25).

The adult which emerged from the pupa in the laboratory measured 2.5-
3.2mm in length and 1.14-1.28 mm in its greatest width. Measurements of body
are also similar to those of specimens captured in field.

Body fairly strongly convex (Fig. 24) anteriorly broadest, fairly regular
oblong-oval in outline ; unicolorous, dorsal side red-brownish or brown, modera-
tely shining; underside, legs and appendages of head paler. Vestiture of whole
body grayish or yellowish, hairs fine, suberect and moderately dense.

Head (Fig. 25) subspherical, sparsely punctate, inserted up to the eyes
into the prothorax and covered below by the prosternal lobe. Front obtusely
bicarinate; carinae distinct parallel and remote distant; between carinae there
is a delicate elevation. Eyes dorsal-lateral, obovate, slightly convex, with
oblique, rather broad triangular impressions, extended across from the edge
nearest to the insertion of the antennae, to almost the middle of the eye. Anten-
nae 11-segmented, with a loose, three-segmented club, inserted on the front
between the eyes, beneath a supra-antennal ridge, received in grooves on
the prosternum.

Pronotum trapezoidal, with a fairly sinuate base, prominent acute posterior
angles, and feebly arcuate sides gradually narrowed to the front; disc modera-
tely convex, basal region elevated in middle and at each side slightly depressed,
hind angles with long and distinct carinae; surface coarsely but not closely pun-
ctate. Prosternum (Fig. 27) broad and slightly lobed in front, produced posteriorly
between the coxae into a prominent narrow process which fits into the meso-
sternal fossa. Prosternal inter-coxal process rather broad and flat, markedly
deflexed towards the apex. Metasternum with tarsal grooves very short, only
feebly diverging from femoral sulcus.

Elytra (Figs. 24, 29) entire, fitting closely posterior pronotal edge not
wider than thorax, gradually narrowing posteriorly, with rounded apex; their
surface striate; striae sparsely and distinetly punctured, intervals almost flat,
rather coarsely punctate, the punctures finer than those of the striae; surface
between the punctures very minutely punctulate.

Abdomen almost boat-shaped, with five visible sternites, the sutures
complete; surface microrugose.

Male: distinguished from the female by much longer antennae with a
longer and wider club, and by much longer hairs on outer margin of elytra at
apex (Fig. 29); furthermore by abdominal segment VIII and IX, differing in
shape. Sternum VIII short, subtrapezoidal, with a fairly long median process
at about a third of sternum length; anterior part with a pair of arcuate struts,
posterior part pilose on their ventral surface, each hind angles bearing a pair
of long setae. Tergum VIII semicircular, pilose on its posterior edge. Sternum
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386 B. Burakowski 12

Tigs. 24-33. Trizagus dermestoides (L.), imago: 24 — lateral view; 25 — head, anterior
view; 26 — wing; 27 — head and prothorax, ventral view; 28 — tarsus and apex of tibia;
29 — elytron; 30, 31 — processes in bursa copulatrix; 32 — ovipositor; 33 — aedeagus.
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13 Trizagus dermestoides (L.) 387

IX distinctly elongate, subtrapezoidal in posterior, and triangular in anterior
partt, sclerotized on lateral edge, membraneous on median surface, densely pilo-
se ait apex. Tergum IX with posterior and anterior edges rather strongly excised,
theiir postero-lateral margin bearing numerous (10-12) long setae. Tergum X is
linguliform in shape, pilose at apex.

The aedeagus (Fig. 33) is of a trilobed type similar to that of Klateridae.
Peniis slender, strong, stout at base, with gradually regularly tapering apical
part, and with a short median process anteriorly; the base produced into two
long lateral struts; median orifice situated ventrally near to the base. Para-
meres a little shorter than penis, stout at base, flattened horizontally, with
bases meeting dorsally ; profusely pilose — with a row of minute setae on dorsal
surface and a fringe of long setae along lateral margin. Basal piece large and well
developed, much longer than parameres, membraneous in the centre and sclero-
tized anteriorly on sides, with a deep median notch anteriorly, and with a pair
of long setae at posterior angles.

Female : Sternum VIII subtriangular, with a median process prolongated
in a well sclerotized slender rod of about twice of sternum length; each lateral
margin with one long seta, and posterior one with a row of dense setae. Tergum
VIIT slightly excised anteriorly, and with pilose, rounded posterior edge. Female
genitalia undescribed so far. Ovipositor (Fig. 32) slender, composed of slightly
sclerotized parts. IXth tergite consisting of two elongated, membraneous scleri-
tes, which bear ventrally two long baculi, and laterally a row of scarce pores.
Hemisternites (sternum IX) composed of two triangular sclerites, its base ar-
ticulating with long baculi about four times longer than lenght of hemisternite,
and its surface scarcely covered with short setae and pores. Apex of heavily
sclerotized hemisternite bearing a small stylus with sensorial bristles. Vulva
located between hemisternites. Bursa copulatrix with a pair of annular processes
(Figs. 30, 31) well pigmented and sclerotized, their outer face densely covered
by small, short spines. One pair of accessory glands, hemispherical in form, with
two lateral duct of glands, joining a common duct, which opens into the median
portion of the wvagina.

Geographic distribution

The genus Trivagus KUGELANN, 1792 (synonym: Throscus LATREILLE,
1796) comprises 71 species', the majority of which (37) have been described
from Palearctic Region; 10 species are known from Ethiopian, 8 from Oriental,
6 from Nearctic, 6 from Neotropical and 4 from Australian Region. Only four
species occur in Poland, of which 7. dermestoides (LINNAEUS, 1767) is the com-

! From Europe two species, T'hroscus laticollis RYBIXsSKI, 1896 and 7. brevicollis Bo-
VOULOIR, 1865 are known both having a rather oblique, deep and sharply defined groove

in the metasternum for reception of middle tarsi. Both therefore belong to the genus Aulono-
throscus HORN, 1890.
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388 B. Burakowski 14

monest member of the genus. The distribution area of the latter species is wide,
covering almost the whole Europe, reaching north to 64°, and extending east
into Siberia and Caucasus.

In Poland it was recorded as 7. adstrictor (Herbst, 1792) or 1. vastator
(KUGELANN, 1792) as well as under its proper name — Trivagus dermestoides
(L.) from the following locations:

Pobrzeze Baltyku: LiUrLrwirz, 1916 (Koszalin). Pojezierze Mazurskie: KUGELANN,
1792 (,,Preussen”, locus typicus of Dermestes vastator KUGELANN); KUGELANN, 1794, ILLIGER,
1798, SieBoLD, 1847, LENTzZ, 1857 (,Preussen”). Pojezierze Pomorskie: SKwWARRA, 1929
(distr. Chelmno: Linie). Nizina Wielkopolsko-Kujawska: LETZNER, 1871, 1889 (prov, Zie-
lona Géra: Glogéw, Rudno), Szurczewski, 1922 (Poznan), ArRNoLD, 1938 (prov. Zielona
Gora: Skwierzyna, Miedzyrzecz). Slqsk: ‘WEIGEL, 1806, ScHILLING, 1829, REITTER, 1870,
ScHwARzZ, 1873, GERHARDT, 1910, KUHNT, 1912. Sl@sk Dolny: LETZNER, 1871, 1889 (prov.
Wroclaw: Wegliniee, Zgorzelec, Legnica, Scinawa, Sroda Slaska, Wroclaw; prov. Opole:
Brzeg). Wzgorza Trzebnickie: LETZNER, 1871, 1889. Slask Goérny: KercH, 1846 (prov. Opole:
Obra, Kup), RoGER, 1856 (prov. Katowice: Rudno). Roztocze: TENENBAUM, 1913 (distr.
Tomaszéw Lubelski: Kunki). Nizina Sandomierska: VIERTL, 1872 (vicinity of Tarnéw),
KoruLra, 1873 (distr. Bochnia: Niepolomice). Wyzyna Krakowsko-Wielunska: KoruLa,
1873 (Krakéw and vicinity), Liomnickr, 1886 (Krakéw), Laockr, 1908 (distr. Czestochowa:
Ostatni Grosz, Potok Zloty). Wyzyna Malopolska: Leockr, 1908 (distr. Radomsko: Klom-
nice, Zdrowa, Nieznanice). Sudety Zachodnie: LETZNER, 1871, 1889 (Jelenia Géra Basin).
Sudety Wschodnie: LETZNER, 1871, 1889 (Klodzko Basin). Beskidy: REITTER, 1878. Beskid
Zachodni: WAcHTL, 1870 (distr. Zywiec: Zywiec), LETZNER, 1889 (distr. Cieszyn: Ustron),
Pawrowski, 1967, 1968 (distr. Sucha Beskidzka: Barancowa, 690 m above sea level). Beskid
Whschodni: TRELLA, 1925 (vicinity of Przemyél).

Apart from the localities mentioned above, I have the following data on
the distribution of the species in this country, which are based on the collection
of mature specimens deposited chiefly in the Institute of Zoology, Polish Aca-
demy of Sciences, Warszawa, and in the Institute of Systematic and Experi-
mental Zoology of the Polish Academy of Sciences, Krakow:

Pobrzeze Baltyku: Wieliszewo, distr. Stupsk ; Koszalin. Pojezierze Pomorskie: Smolniki,
distr. Ilawa. Pojezierze Mazurskie: Augustéw. Nizina Wielkopolsko-Kujawska: TL.eczyca.
Nizina Mazowiecka: Szezytno distr. Sochaczew; Grodzisk Mazowiecki; distr. Pruszkéw:
Lubiec, Sierakéw, Zbikéw; distr. Nowy Dwoér Mazowiecki: Nowe Budy, Zamogé, Dziekan6w
Leény, Sadowka, Zegrze; periphery of Warszawa: Natolin, Lazienki, Bielany, Wawer, Rado§¢;
distr. Wolomin: Drewnica, Zielonka, Pustelnik, Czarna Struga, Klembéw, Urle; Debe
Wielkie, distr. Mirisk Mazowiecki; distr. Piaseczno: Skoliméw, Chojnéw, Stefanéw. Puszcza
Bialowieska: National Park. Slask Dolny: distr. Sroda Slaska: Szymanéw, Ujazd Dolny,
Wrocistawice. Slask Gorny: Chelmek, distr. Chrzanéw — May 15, 1898, 60 specimens on the
ground coll. by S. Stobiecki. Wyzyna Krakowsko-Wieluiiska: periphery of Krakéw: Bielany,
Sikornik, Wolski Las, Panieniskie Skaly, Mogilany, Przegorzaly, Zwierzyniec. Goéry Swieto-
krzyskie: Swiety Krzyz Mt. about 550 m above sea level. Wyzyna Lubelska: Agatéwka,
distr. Kradnik. Roztocze: Zwierzyniec, distr. Zamosé, Smoryn, distr. Bilgoraj. Nizina Sando-
mierska: Niepolomice Primeval Forest; Klaj, Grodkowice, distr. Bochnia. Sudety Zachodnie:
Bialy Kamien, distr. Walbrzych, Géry Kaczawskie, Wielka Sowa Mt; Jelenia Goéra Basin;
Karkonosze Mts. (zone of forests). Beskid Zachodni: Cieszyn; Lapanéw, distr. Bochnia;
distr. Krakéw: Swoszowice, Soboniowice, Libertéw, Zakrzéw; Glogoczéw, distr. Myslenice;
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16 Trizagus dermestoides (L.) 389

distr. Limanowa: Pogorzany, Szezyrzye. Kotlina Nowotarska: Zakopane; Poronin, distr.
Nowy Targ. Beskid Wschodni: Przemysl. Bieszczady: Habkowee, distr. Lesko; Ustrzyki
Gorne, Zatwarnica, distr. Ustrzyki Dolne; Zukéw range, about 700 m above sea level; Otryt
range, about 800 m above sea level. Pieniny: Kras; Valley of the River Potok Pieniriski;
Trzy Korony, about 850 m above sea level.
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Map 1. Trizagus dermestoides (L.), verified places of collection in Poland.

The distribution of the localities, mentioned above, shows Map 1. From the
given map it is clear that the species occurs everywhere in Poland in lowland
area and in lower situation of mountains (up to 800 m above sea level).

Outside Poland, the following data are available from our collections:

Russian S.F.S.R.: Lisij Nos near Leningrad, May 11, 1958, 1 specimen, coll. by R. BiE-
LAWSKI; vicinity of Moskva, August 6, 1968, one larva and several pupae, coll. by B. Bura-
KOWSKI.

Ukrainian 8.8.R.: near Boriéev, May 17, 1939, 3 specimens, coll. by Sz. TENENBAUM;
near Zales¢iki, June 26, 1921, 1 specimen, coll. by S. STOBIECKI.

Hungary: Sitor hegység, Istvankut, May 30, 1957, 13 specimens, coll. by B. Bu-
RAKOWSKI.
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Rumania: Sinaia, 800 m above sea level, July 2-6, 1957, 3 specimens, coll. by B. P1-
SARSKI; July 2, 1959, 5 specimens, coll. by R. BAXKOWSKA.

Bulgaria: Makedonija, Petri¢, June 12, 1959, 1 specimen, coll. by R. BIELAWSKI;
Sofia-KnjaZzevo, September 5, 1959, several larvae, coll. by B. BURAKOWSKI.

Bionomics

In the literature few data are available on the bionomics of the Throscidae.
Sparse and fragmentary observations are related chiefly to mature stages, and are
limited to the date and place of finding.

The adult. GYLLENHAL (1808) states that Trizagus dermestoides (L.) inhabits
oaks. STEPHENS (1830) has taken the species in old oaks and in gravel-pits.
WEesTWOooD (1839) has always found it (and somewhat abundantly) in sand-pits.
REITTER (1878) collected it on leaves of alder-tree. The species has also been
taken by Lroyp (1940) on some ground patches at the entrance to rabbit
burrows. Tree and bush on moulder soils are given by WEST (1940) as a typical
habitat; he found the species in Denmark on herbs of low growth from June
to August.

There are few published data as regards the habitat of the species in Poland.
Some authors such as WACHTL (1870), KoTurA (1873) and LGockr (1908) have
taken the species on grasses from the low countries. According to GERHARDT
(1910) it occurs in Silesia both in upland and lowland; he mentions shrubs and
herbs as finding sites. I have catched adults by sweeping in spring and early
summer from low herbs under trees in overshadowed places, and even more so
on outskirts of woods or glades and in shallow hollows. In early spring and aut-
umn I have collected the beetles by sifting humus layer and fallen last-year
rotting birch and alder leaves. Sometimes in flood debris single specimens were
found; flight at the artificial illumination was observed on August 21, 1965.
Hibernating specimens in earthen cell were collected by analysis of the soil
samples taken from places near stump of a tree to the depth of 20 cm. Also
I have reared numerous adults from larvae and pupae found in samples, and
I have collected simple adults even in winter under bark of tree.

The mobility of the adults is surprising. They are swift runners and strong
flyers. Interesting, however sometimes, are contrary data given by some authors
as regards the leaping power of adults. HOFFMAN and al. (1803) give an accurate
description of leaping of Trizagus dermestoides (L.). ILLIGER (1807) and GYLLEN-
HAL (1808) also maintain that the species possesses the capacity of leaping.
LATREILLE (1804), LACORDAIRE (1857) and LrcONTE (1861), however, main-
tained opposed views. Of the same opinion is WEsTWOoO0D (1839), who studied
this problem; he says “I have never, however, observed it to possess such a
saltorial power”. KIESENWETTER (1858), according to his own observation,
mentions a low leap of the species. Similarly BLANCHARD (1917) reports a feeble
leaping capacity in species of Trizagus Kua. and Aulonothroscus HORN. Accord-
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ing to CROWSON (1955) the species of the Throscidae are not able to “clink”.
I hawve been able to verify the above represented opinions, and I have also myself
observed often the leaping of Trizagus dermestoides (L.). These beetles become
extremely compact when disturbed (Fig. 24), being able to retract their antennae
and legs and they may remain motionless for some time. The imagines possess
a remarkable capacity for leaping when lying on their back after the manner
of the Elateridae, however, the jump is not so high. It is a self-evident truth,
that the mechanism of leaping occurs in the Throscidae, and is connected with
the considerable mobility of the articulation between the prothorax and the pos-
terior part of the body. It appears as a straightupward hop accompanied by
a clicking sound in consequence of sudden stroke of prosternal inter-coxal process
into the mesosternal fossa. Adults of Trizagus dermestoides (L.) lying on the back
leap unwillingly at first, then try to turn at normal position by the seizure of
substratum by its legs, but failling to do this, the beetle retracted its appendages,
bends upward its body between prothorax and mesothorax, and rapidly strikes
its prosternal process into the mesosternal fossa, at that time the beetle executes
the sudden jump in a straightupward motion, and in the end the specimen falls
normally on its legs. Sometimes, however, falling again on their back, the beetles
may repeat leaping several times up to assumption of normal position.

The food. It is unknown, whether the adults subsist on the same food as
larvae, but STAMMER (1933) states that imagines have two pairs of mycetomes,
which contain three forms of symbiotic microorganisms. Mycetomes are placed
in fat-body. Anterior pair of mycetomes contains globose and oblong-oval
bacteria, while in the posterior one long, thread-shaped bacteria are found.
Unknown is the way of transport of symbionts during metamorphosis.

The mating. During a study of the bionomics of Trizagus dermestiodes (L.),
it was noticed that the way of courtship and of mating is a specific phenomenon.
The copulation only in this species, however, appears to be known. VERHOEFF
(1895) gives a detailed account of the mating of this species; he observed this
sex act near Bonn (F.R.G.) in the evening at 6.30 h. on May 28, and I have
lately also been able to observe the courtship ritual, and the mating of adults
emerging in early spring. All field and laboratory observations were made
between 8th and 20th April.

The males of the species may be separated from females by the presence
of long setae on the posterior part of elytra; these setae are usually concealed be-
low the elytra in inactive condition, and may have been considered as aids to as-
sist the male during courtship and mating. The mating of Trizagus dermestoides
(L.) much differs from the sex act of other beetles, at which usually the typical
copulation oceurs with the male firmly mounted with his venter on the dorsum
of the female. In contrast to this type of copulation, the male of 7'. dermestoides
(L.) is not placed on back of the female, and not clasps the female with its legs,
but always stands with its legs on the substratum, drawing its body obliquely
and a little behind to female. Before the mating the male may walk around the
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female briskly. Since males are larger than females, their abdomen is much con-
vex, and in order to intromit, the posterior end of the male must been nearly
lateral and somewhat behind to the apex of the abdomen of the female. I observed
the male many times during mating placed on the left side of female, much
rarer in the right situation, whereas VERHOEFF (1895) has only once recorded
the male mating in the left-side position. During mating the female is usually
quiescent, its antennae are commonly slant and legs are held close to the body.
The male then mounts the female tapping its elytra and prothorax with its
vibrating elytra and wings. The amplitude of the vibration of the wings is smaller
than of the elytra. The function of tapping is to stimulate the female at close
range or in actual contact during mating. The posterior abdominal segments of
the male would be curled dorsally to a great extent, and further curved ventrally
to reach the apex of the abdomen of the female, these were extruded about one-
quarter of the body length. If the female has been sexually stimulated, genital
plates are opened and successful mating does occur. Field and laboratory obser-
vation shows that this ritual does always occur.

I observed a single mating in a mixed forest near Warszawa after sunset
on April 20, 1958. Mating occurred on a stump of alder-tree. In mid-May of
1960, I saw specimens running and mating on dry twigs on the ground. In my
laboratory male beetles mated readily and would even repeat copulation several
times. One male placed with female in a narrow glas-tube was seen to mate
three timeg during ten minutes, and ten times over a six-hours period. The copu-
lation lasted from 50 seconds to 5 minutes, and was observed to occur commonly
at different time of the day. Mating takes place more readily at warm tempera-
tures. The lowest temperature at which mating was observed was 12°C.

Oviposition was not observed although it probably begins in the spring
and often continues through the summer period, because the younger larvae
(length of body 1.2 to 3.5 mm) were found in the field from the end of August
to November. The narrow and elongated ovipositor suggests an adaptation
to lay down eggs in soil close to litter between thick roots near stump of tree.

The early stages. The descriptions of immature stages are lacking. Accord-
ing to HELLWIG (GYLLENHAL 1808) the metamorphosis of the species takes
place in oak trees. STEPHENS (1830) likewise regards the larvae of the species
of the genus Triwvagus as lignivorous, and the mature specimens are generally
found beneath bark of tree. HENRIKSEN (1913) reports that the larvae of Triza-
gus sp. live in earth, and in Denmark pupation takes place in May, the adults
emerging in June. WEST (1940) reports the larvae of T'. dermestoides (L.) found
in great quantities from mole-hill, they were taken on April 5, but in laboratory
one pupa only was obtained from larva on May 12, and the imago emerged
on June 9.

I succeeded to observe all stages in the field, and in my laboratory to rear
imagines from a certain number of collected larvae and pupae. The larvae have
been taken chiefly at depths between 5 and 20 cm. The larvae are soil inhabitants,
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apparently preferring relatively moist situations. The sort of soil may not
have a greater significance: specimens were found in sandy, loamy, mouldery,
and peaty soils, but always near stump of tree, and usually just under the litter.
Sometimes the larvae have been collected in greater abundance. I found one time
about 200 larvae between two thick roots of elm-tree, much numerous specimens
were near stump. Older larvae were reared in the laboratory in glass tubes
12 x 60 mm filled in 2/3 with sterilized sand moistened with 109, of water
by weight, and plugged by scroll of cotton-wool. Besides larvae were reared in
glass jars of one-litre capacity, containing sand, clay or moulder soil with mycor-
rhizal roots samples. For observation artificial cells were made on jars periphery
in one-half its height.

The larvae were inactive, usually resting among soil and bits of roots.
They fed on the external stratum of ectotrophic mycorrhizal roots of birch
(Fig. 4), beech, elm, and even pine. Appendages of mouth, particularly the
mandibles indicate, that the larva feeds rather upon juices of mycorrhizal roots,
than upon the more solid tissues of roots. Considering on indigency of dietary,
it seems that both larva and imago remain in endosymbiontic relations with
bacteria, agglomerations of which may be observed as a white fat-body on the
sides of the alimentary canal.

Life-cyecle is usually completed in two years. It is probable, under exceptional
atmospherical conditions, that the larval period would be prolonged by an
additional year. The larvae are usually sluggish and may make only short
horizontal and vertical migrations. Several larvae taken on September 4, 1960,
and reared in laboratory in artificial cells, have not left out their sites until
May 1961, when were obtained some pupae, and in June 1961 emerged images,
which remained yet in pupal chambers until Dezember 1961. Other larvae
journeyed over up to 30 mm in period from September 18 to September 29.
In moulting period the larvae moved in space by snakely way. Pupation
takes place in oval chamber that has been prepared earlier by the larva. The
earthern cell measuring about 7 mm by 3 mm, and is formed from 3 to 20 em
below the soil surface, usually in the compact soil just below the humus layer.
In pupal cell the larva is arcuate, before pupation its straightened. The pupa
in chamber turns round longitudinal axis of the body. The pupal pe-
riod lasts seven to about twenty days. The duration of pupal stage in field
is 7 to 10 days in the first part of August, and from 12 to 18 days in October.
The pupae have been found most aboundantly in the second half of September.
However, in my laboratory I reared pupae from larvae already in March, and
Fubsequently from April to October.

Overwintering. The newly developed adults spend the winter commonly
in their pupal cell and emerge the following spring, but occasionally emerge
during the autumn months if the weather is mild, and then specimens sometimes
Inay disperse and overwinter under the bark of tree, in litter, and under
leaves or mosses. I found the hibernating larvae on November 4 and 19,
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December 2, and Februar 4; these were in the soil at a depth of 5-20 cm.

Predators. Wireworms: Athous subfuscus (MULL.), Dalopius marginatus (L.)
and Bctinus aterrimus (L.) were observed in Kampinos Forest as principal pre-
dators of larvae and pupae of discussed species. These predators lived chiefly
in humus layer, and they usually had not penetrated the deeper layer of barren
soil, just for that reason in the depth of 15-20 c¢m larvae of Trizvagus dermesto-
-ides (L.) were less damaged. According to STAMMER (1934, 1955) a parasitic
Nematode, Bradynema trizagi WACHEK inhabits the body of some imagines;
in female the parasite fills completely the egg-calyx. In breeding the lower fungi
were often mortality factor.

Collecting and rearing data

Poland. Kampinos Forest, Dziekanéw Leény, distr. Nowy Dwoér Mazowiecki, April 5,
1959; in birch forest with an alder-tree admixture, several imagines in litter, copulate in
laboratory on April 8-11. Same locality and habitat as above, May 15, 1960; just under
the litter in humus soil and between mycorrhizal roots near stump of birch a depths between
5 and 20 cm — 30 larvae, part of which were reared in laboratory in humus; 2 pupae taken
out June 13, 10 pupae July 16, 1960. Same place, June 1960; several larvae, from which 3
pupae taken out July 3-10, 17 pupae July 27, 3 images emerged August 13, 1960. Same place,
July 17, 1960 — 8 larvae and 2 pupae; August 15, 1960 — 1 larva and 5 pupae; September 4,
1960 — in earth sample of four-litre capacity, one mature larva of length 5.0 mm from which
pupa taken out May 22, 1961, imago emerged June 23, reared until December 2, 1961; several
larvae, 1.2-3.5 mm long, two larvae moulting on 7 and 27, September 1960; September
18, 1960 — 11 mature larvae, 9 jounger larvae, length of body 2.5-4.0 mm. Same locality
and place, April 9, 1961, several imagines, reared in laboratory copulating on following day;
several hibernating larvae and imagines in their pupal cells have been found on November 19,
1961, December 2, 1962 and Februar 4, 1966.

Distr. Nowy Dwér Mazowiecki: Sierakéw, September 18, 1960, in soil near birch, 26
larvae. Same locality, October 1, 1960, 12 larvae, 6 of which reared in laboratory, prepupae
and pupae observed May 25, 1961, and immature imagines June 23, these were in pupal
cells until October 17, 1961. Sadéwka, October, 22, 1961, 23 mature, arcuate larvae in earthen
chambers. Nowe Budy, April 23, 1962, 28 larvae, in laboratory part of which pupated June 1,

1962. Wywrotnia Goéra, October 1, 1966, a few larvae and one pupa, from which imago taken

out October 15, 1966. Zamosé, distr. Nowy Dwoér Mazowiecki, October 15, 1967, several
larvae and one pupa, imago emerged October 28, 1967.

Warszawa-Bielany, September 11, 1960, in leafy forest adjoining alders stands, between
two large roots of big stump of alder-tree, in loamy soil at depths from 2 to 20 cm below the
soil surface — over 180 larvae accompanied by one pupa and 3 soft, immature imagines.
Same locality and habitat, April 13, 1961, several imagines in litter, in laboratory observed
the mating on April 15 and 17, 1961.

Klembéw, distr. Wolomin, March 27, 1966, in pine forest witch a birch admixture,
between mycorrhizal roots of pine, in dark brown soil, 1 larva. Same locality and place,
May 2, 1966, 14 larvae. Same place, August 23, 1968, in sandy soil, several larvae, one im-
mature imago, sex pupae, from which four imagines emerged September 4, 1968.

Mountains Géry Swietokrzyskie, Swiety Krzyz Mt., October 27, 1968, in mixed forest,
between mycorrhizal roots of beech, in mould soil, 5 last stadium larvae, from which 2 larvae
reared, imagines emerged June 4, 1969.
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Bulgaria: Sofia-KnjaZevo, September 5, 1959, in a birch grove clearing, 11 larvae have
been found in clayey soil at a depth about 3-5 ecm near stump of birch; 8 larvae brougth to
Warsaw on September 12, 1959, and reared in laboratory in the clay, one pupa observed
from April 30 to May 22, 1960, the imago emerged on May 23, 1960.

Russian S.F.8.R.: vicinity of Moskva, August 6, 1968, in mixed forest, between two
large roots of birch in loamy soil with sand admixture; one larva and several pupae with
exuviae of larvae, in laboratory 10 adults emerged September 15-24, 1968.

All material above mentioned leg. et cult. B. BURAKOWSKI.

Notes on the taxonomic rank of the Throscidae

The affinities of the Throscidae formerly have been doubtful. Some taxo-
nomists were placing them near to, or with the Elateridae, some with the Derme-
stidae or Byrrhidae, others amongst the Hucnemidae. As a separate family the
Throscidae was established by WoLLASTON (1854). Many entomologists, basing
exclusively on adult characters, divided the family into two subfamilies: Thros-
cinae and Lissominae. These are, however, well marked groups and so different
from each other that should be given a family rank. This conclusion is strength-
ened by both adult and early instar characters.

The two families may be characterised as follows:

1. Adult: Body feebly rugose-punctate, matt, covered with moderately long,
fuberect dense hairs. Antennae not serrate, except last three segments if
they form a club, and not turned in repose, but received in long grooves
on prosternum (Fig. 27). Mandibles (Fig. 25) internally weekly sclerotized,
witn a simple apex, and without penicillus. Prosternum in front with a short,
truncate chin-piece (Fig. 27). Grooves of propleuron for reception of antennae
shallow and long, extending almost to posterior angles of prothorax. Tro-
chanters of front legs short. Tarsal segment 1-3 without pulvilli below,
fourth segment with short membraneous lobes beneath (Fig. 28). Wings
(Fig. 26) with dark long spots; closed radial cell and radio-medial eross-
vein lacking. Basal-piece of the aedeagus (Fig. 33) well developed, its length
greater or equalling that of parameres. Basal part of the median lobe
produced into two long median struts. Hemisternites of ovipositor (Fig. 32)
with conspicuous styli on the apex. Bursa copulatrix with processes (Figs.
30, 31) in shape of annular ring.

Larva : Body spindle-shaped, plump and fleshy, feebly sclerotised. Head
much reduced, its width of full-grown larva is only about half that of
prothorax. Anterior margin of frontoclypeal region without nasale (Fig. 5).
Mandibles blunt, bitting outwardly, without retinaculum and penicillus
(Fig. 7). Prothorax on ventral surface with trapezoidal prosternal area,
and a pair of separate rod-shaped scleromes (Fig. 13). Legs very short,
weak, finely setose (Fig. 12). Spiracles of annular-biforous type (Fig. 11).
Abdominal mediotergites without subovate patch and prickles (Fig. 2).
Ninth abdominal segment coniform, with short, blunt, very small upward-
directed horns (Fig. 14).
Pupa: Body weekly setose. Antennae claviform (Fig. 18). Prothorax
and abdominal segments without styli (Fig. 16). Ninth abdominal segment
provided posteriorly with two short acuminate cerci (Figs. 20-22) ]
« « «+« o« [Throscidae.
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—. Adult: Body polished and brillant, sparsely hairy (Fig. 34). Antennae
serrate, turned in repose (Fig. 35). Mandibles (Fig. 36) well sclerotised,
with two teeth on apex and scarce penicillus ventrally. Prosternum in front |
with a distinet, convexed chin-piece (Fig. 35). The prothoracic pouches |
for reception of antennae very deep. Trochanters of front legs very long. |
Tarsal segments 1-4 with long pulvilli below (Fig. 38). Wings (Fig. 37)
with radial cell and radio-medial cross-vein, dark long spots lacking.
Basal-piece of the aedeagus (Fig. 41) weakly developed, its lenght smaller
than one of parameres. The basal part of the median lobe with short, semi-

Figs. 34-41. Drapetes biguttatus (Pill.), imago: 34 — dorsal view: 35 — head and prothorax,
ventral view; 36 — right mandible; 37 — wing; 38 — tarsus and apex of tibia; 39 — ovi-
positor; 40 — process in bursa copulatrix; 41 — aedeagus.
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circle plate. In ovipositor the hemisternites (Fig. 39) with reduced styli
on the apex. Bursa copulatrix with trident processes or teethed strobite
(Fig. 40).

Larva: Body hard-skinned, elongate cylindrical, slightly flattened, well
sclerotised. Head great, its width about equal one of prothorax. Anterior
margin of frontoclypeal region with well developed, unidentate nasale
(Fig. 42). Mandibles acuminate, biting inwardly, with ax-shaped retinacu-
lum and scarce penicillus on inner face (Fig. 43). Prothorax on ventral sur-
face with a triangular prosternal area and a long claviform intersternite
sclerite (Fig. 44). Legs long, well developed, covered with spine-like setae

L
&
S
3
%

Figs. 42-48. Drapetes biguitatus (Pill.). 42-46 — mature larva: 42 — frontoclypeal region,

dorsal view; 43 — right mandible, ventral view; 44 — prosternal area; 45 — VI-IX abdo-

minal segment, lateral view; 46 — left leg of mesothorax, anterior aspect. 47, 48 — pupa:
47 — prothorax; 48 — last abdominal segments, dorsal view.
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(Fig. 46). Spiracles of biforous type. Second to sixth abdominal medioter-
gites with a subovate patch covered with prickles (Fig. 45). Ninth abdominal
segment with subcircular caudal notch and bifide, short urogomphi; inner
prongs projecting either toward each other, outer prongs corniform, project-
ing caudally and curving slightly inward (Fig. 45).

Pupa: Body without vestiture. Antennae long, moniliform. Prothorax
with six styli (Fig. 47). Third to sixth abdominal segments with a short
stylus on each side. Ninth abdominal segment provided posteriorly with
tour long cerpl (THe, A8) . 5w iy, TS lee ey v 5 A ety . . . JIassomidae.

Both these families belong to the superfamily Flateroidea, which comprises
five families, the Hucnemidae, Elateridae, Cebrionidae, Perothopidae and Cero-
phytidae. Immature stages of two last ones are unknown (CrROwWSON 1955).
The Throscidae and the Lissomidae are very distinet from the others families
of EHlateroidea. They are better defined on larval than on adult characters.

Both adults and immature stages of the Lissomidae (BURAKOWSKI 1973)
are similar to those of the Flateridae. The larvae distinguished by the claviform
intersternite on prosternal area, and several prickles on abdominal mediotergites;
while adults have tarsal segments 1-4 with adhesive lobes below and very
deep prothoracic pouches. The structure of wings and aedeagus suggest an
elateroid affinity. The family is probably more primitive than Throscidae,
showing affinities with the primitive Elateridae.

The Throscidae are easily separable in the larval stage from the other fami-
lies of Elateroidea, by having large basal articulating membrane of antenna,
and blunt mandibles bitting outwardly, by reduced legs, and by having processes
on rod-shaped scleromes on venter surface of prothorax, while the adults do
not have the radial cell and radio-medial cross-vein. The T'hroscidae resemble
the Bucnemidae. Their relationship is based in larval stage on the form of the
soft, fleshy body, on the reduction of mouth parts and the presence a pair
rod-shaped scleromes on ventral surface of prothorax; the pupae have a similar
setosity The Throscidae and the Eucnemidae represent, of course, the more
highly specialized forms of the Elateroidea. '

Author’s address:
Instytut Zoologii PAN

ul. Wileza 64.

00-679 Warszawa, Poland.
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STRESZCZENIE

[Tytul: Rozwdj, rozmieszczenie i srodowisko Trizagus dermestoides (L.) wraz
z uwagami o Throscidae i Lissomidae (Coleoptera, Hlateroidea)]

Praca jest oparta na materialach wszystkich postaci rozwojowych Trizagus
dermestoides (L.) zebranych przez autora gléwnie w Polsce; nieliczny materiat
larw i poczwarek uzyskano w czasie badan terenowych w okolicy Sofii i Moskwy.
Przeprowadzone hodowle laboratoryjne oraz obserwacje w terenie pozwolily
autorowi uzyskaé¢ szereg danych bionomieznych.

Podano dokladne opisy dotiychczas nieznanej larwy i poczwarki, omdéwiono
zewnetrzng morfologie postaci dojrzalej uwzgledniajac przy tym dymorfizm
pleiowy. Prace zilustrowano licznymi oryginalnymi rysunkami. Przy charakterys-
tyce rozmieszczenia précz wlasnych materialéw posluzono sie danymi z prac
systematycznych i faunistycznych. W ezesei bionomicznej pracy przedstawiono
ekologie zbadanego gatunku. W odniesieniu do postaci dojrzatej oméwiono prze-
zimowanie, zdolno§é skakania w gére w przypadku ulozenia chrzgszeza na grzbie-
cie, endosymbioze z bakteriami, sposéb i przebieg kopulacji. W odniesieniu do
larw autor omawia ich §rodowiska glebowe, ruchliwoé¢, odzywianie, przezimo-
wanie, przeobrazenie oraz czynniki ograniczajace ich rozwéj. Ponadto podano
metode hodowli oraz jej przebieg w warunkach laboratoryjnych.

W koncowej cze$ci pracy autor zamieszeza uwagi o stanowisku i randze
Throscidae w ukladzie systematyeznym, nadto podaje charakterystyke dwu
rodzin w nadrodzinie Elateroidea, to jest Throscidae i Lissomidae, dawniej lyczo-
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nych jako podrodziny w Throscidae. Charakterystyka ta oparta jest na cechach
morfologicznych wszystkich postaci rozwojowych dwu przedstawicieli wymie-
nionych rodzin, a mianowicie Trizagus dermestoides (L.) oraz wezesniej (BURA-
KOWSKI 1973) opracowanego gatunku — Drapetes biguttatus (PILLER).

PE3IOME

[3arnaBue: Passutue, pacupocrpanenue u cpena Irixagus dermestoides (L.) m 3ameTkn
o Throscidae wu Lissomidae (Coleoptera, Elateroidea))

B macrosmeit paboTe aBTOp paccMaTpHUBAeT Pe3yJIbTAaThl MCCIECJOBAHUH HAJ MOP-
(onorueit, pacnpocTpanenneM u GuoHoMmmei Trixagus dermestoides (L.) 3aTeM mnaer
xapaxTepucTuky Throscidae wm Lissomidae, paHbllle COeIMHSIEMBIX KaK IOACEMEHCTBA
B Throscidae. PaGoTa ommpaeTcs Ha MaTepHajaXx BCeX CTaJui pPa3BHTHSA COOPaHHBIX
aBTOpPOM TIJIaBHBIM oOpazom B Ilosbmie; HEGOJBLION MaTepHasl JMYMHOK M KYKOJIOK
nproGPEeTeHO BO BpeMs IMOJEBBIX HCCieoBaHHM B oxpecTHOCTsIX Codmum m MOCKBEI
Ilo otHOmenWIO X Lissomidae onupaiuch Ha panee (BURAKOWSKI 1973) obpaGoTanHOM
sune Drapetes biguttatus (PILLER). TIpoBezieHbI 1a60paTOpHBIE BHIPAIIMBAHUS M HabJiro-
JIeHUSI B TI0JIe IO3BOJIMJIM aBTOPY IOJYYHTh DS OMOHOMHYECKHX JaHHBIX.

IMpuBeieHbl TOYHBIE ONMCAHMS HEM3BECTHOM 10 CHX MOp JM4MHKH (pHC. 1-15) M Ky-
xonku (puc. 16-23). O6Cyk)aeHO HApYXHYHO MOphosOoruio 3pesoit ocobu (puc. 24-33)
YYHATHIBASL IIPETOM TOJIeBOM quMopdu3M. IIpu XapakTepucTHKe pasHpOCTPAHEHHS KpoMe
COOCTBEHHBIX MATEpHAJIOB MCIOJB30BAHO IAaHHBIE W3 CHCTEMATHYECKHMX M (ayHHCTH-
YyeckuX paboT. YKa3aHo KpaTKO METOJ BHIPALIMBAHHS M €r0 pa3BUTHE B Ja6OpaTOPHBIX
YCIIOBHSIX.

U3 amanmusa coOGpaHHOrO M BHIPAIIMBAHHOTO MaTepuana u HaGuionenmit Trixagus
dermestoides (L.) mosyueHo cieayronipe OHOHOMHYECKHE [IaHHBIE:

1. Bug B IMTosblre 3aceisieT MOKPBITHIE NEPEBbSIMH HH3HHHbIE PafOHBI M MOJArOPbS
1o npubausutensHo 800 M Hax yp. M.

2. B3pocibie 0co6u 1O 3MMOBKE TMOSBISAIOTCS B ampelie Wid B Havaje mMas. MoxHO
TOrJa WX BCTPETUTHh B IIOJCTHJIKE, CPEIH OIABINHX JINCTHEB, HA TpaBaX M KyCTapHHUKaXx,
a Takke HAa CyXMX BeTKax JIeKAIUX Ha 3eMJe.

3. JXKyku mpoSBISIFOT 3HAYATEIBHYIO MOABWKHOCT. OHM ABJISAIOTCS JIETYYHMHU U TIPU
YJIOXKEHHE Ha CIIMHE CIOCOOHBI MPATaTh BBEPX, YTO OBLIO MOJBEPAEMOE MHOTHMH aBTO-
pamu. ITpbDKKH COBEPIIAIOT COCOO0OM IOX0XUM Kak y Elateridae. XXyx HEOXOTHO NpH-
raeT M CHavaja TBITAETCS NEepPeBEPHYTHCS NMPH MOMOILH HOT, IEIUIAACh XKOroTkamu cy6-
crpaTa, 4To6Bl IPHHATH HOpMalbHOE MosioxeHne. OGBYHO Ha FOPH30HTAIBHOM a 0CO-
GEHHO IJIaZKOM IOBEPXHOCTH 3TO €My He YIAaeTCs MO IOBOAY GOJBIION BHIMYKIOCTH
Tejla ¥ XOPOTKHX HOT, TOTAA OH ITOJDKAMAeT HOTH, BHITMOAeT Teno BBEPX B MyHKTE COe-
JIMHEHWSI TIepeHErpyal CO CpeIHerpyAblo, 3aTeM BHE3aNHO yAapseT OTPOCTKOM MHepea-
HEIpYAH B SIMKY HA CpEJHETrpYAd, BCJIEACTBHE 4€ro KyK HEOXHIAAHHO MOJUPLITHBACT
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BBEPX M OOEpHYBIINCH IAaJaeT HA HOTH. B ciiyyae majieHus CHOBA HA CIMHY OH BO306HO-
BJISIET TOMBITKY IPBDKKA.

4. DumocuM6HO03 ¢ TpeMs BHAAMHU OGakTepHu ObUT KOHCTATHPOBAH Yy UMAaro (STAMMER
1933). CuMOHOHTHI HAXOAATCS B ABYX IapaX MANETOMOB NMOMEIIECHHBIX B XXHPOBOM TeJie.
B nuxie pasBUTHs CIOCOO MEPEHOLICHHS CHMOMOHTOB 1O CHX IIOP HEM3BECTHBIM.

5. Konynsoust TpOMCXOJAT B ampejie W B Mae, OHA 3HAYATENHHO OTJIMYAETCS OT
KONYJISIAH Y JPYTAX XYKOB, Y KOTOPHIX BOOOIEe caMel yCaXXMBAETCSl HA CIIHHE CAMKH.
Cawmen Trixagus dermestoides (L.) BO BpeMs IOJIOTO aXTa HAXOHUTCS HA OJHOM YpPOBHE
C CaMKO#, 4ale 1Mo es JIeBOi CTOPOHe, HAMCKOCh U HEMHOTO mo3aju. ITponecc Komysamun
y 3TOro BHAA O4YeHb XapakTepHbli. CaMka OOBMMHO CHIUT HENOJBHIKHO, 3aTO CaMell
pacupsaMIIsieT KpbUIbs KOCO IO 60KaM, IHPOKO OTKJIOHSAET HAJKPhUIbS, KOTOPHIMH BHO-
pUpys yoapseT ¥ IJIaJUT HaJKpbUIbs caMKd. [1o Bceit BepOATHOCTH JIACKaHUE JJIMHHBIMH
BOJIOCKAMH Ha KOHI HAJKDBUIMA yMeeT B IOJIOBOM aKTe CTHMYJIAPYIOLIee BIIMSHHE
ma camxd. Komyssimass MOXeT IPOHMCXOIHWTh HECKOJBKO pa3 M KaXIeli pa3 JUIATCS OT
HECKOJIBKHX JECSATKOB CEKYHJ 1O HATH MHHYT.

6. Slitma OBLIM BEPOSATHO OTKJIAAbIBAHBI BECHOM M JIETOM, TaK KaK MOJIOJBIE JIH-
YHHKA JUTEHBL OT 1,2 mo 3,5 MM HaXxoAWjoch OT KOHIA aBrycra OO HOSOpS.

7. JIAYAHKH 3aCesIAI0T YMEPEHHO BJIAXKHYIO II0YBY IIECYaHYIO, TJIMHHCTYIO HWIIH Iie-
perHoiHy¥0, OOBMHO ITOJ MOACTHIIKOM Ha riaybmue a0 20 cwm.

8. JInuMBKA KOPMSATCS HAa KOPHSX IOPSKEHHBIM 3KTOTpodHOM MumKopu3oi. Hawu-
6omee HaMIEHO U3 B COCENICTBE KOPHEBOM IIIeH, 0COOeHHO Gepé3, pexe OJIbX, OyKOB M COCEH.
IIposiBISIIOT OHH OYEHb MAJIyI0 HOABHXHOCTD.

9. Hukn pa3Butus B obmeM JByroaumii. JIMIMHKA B BO3pacTe okoyio 15 mecsmes
B OJIarONPHATHBIX YCJIOBHSX PAcTyT IO 6 MM M SIBJISIFOTCS TOTOBBIMH K IPEBPAIICHAIO
B aBIyCTe-CeHTSOpe, B HeOJIArONPHUATHBIX YCIOBHSX HJIM IPOHMCXOMSIIHE U3 SHI[ I03Ke
OTKJIAZIBIBAHHBIX MOTYT XXHTH TOJ OO0JbIIe W MOTYT IO3TOMY 3HMOBATH ABaX/IBL.

10. JInumeka mepex mpeBpalIeHHEM CTPOHUT B IOYBE KYKOJBHYIO KaMOPKY, OOBMHO
IO/l BEPXHHM CJIOEM TleperHosi. B ToM mepuojie Tesio JIMYMHKH JyroBaTo corayro. Camoe
MHOT'OYHCIIEHHOE NpeBpallleHHe B OOLIeM NPOUCXOAUT B aBrycTe, pexe B CEeHTAOpe,
a 6eBaeT maxe B OKTAOpe. CTamgus KyKOJIKH JUIATCS OT 7 JHE# B aBrycTe M Havaje CeH-
T0pst 10 okoso 20 mmeit B oxTsbpe.

11. 3pemsie ocobu 3EMYIOT B KyKOJIbHBIX KaMOpPKaxX, TOJIBKO HEKOTOphle 0cCoOH
OIYCKAaIOT KaAMOPKH yX€ OCEHBIO M TOTIa MOXXHO HAXOJWTh XXYKH JI0 BECHBI IOJ KOpOH
JIepeBbEB, IO/ ONABIIAMH JIUCTHSIMH U B IOZICTHJIKE.

12. T'maBHBIMA BparaMd JIHYMHOK, @ OCOOEHHO KyKOJIOK Trixagus dermestoides (L.)
SIBJIIFOTCSL XHIHBIE JIAYAHKHA BHIOB ceMeiicTBa Elateridae, cped XKOTOPBIX B ITOJBCKAX
yCIOBHUSIX KOHCTATHPOBAHO: Athous subfuscus (MULL.), Dalopius marginatus (L.) u Ectinus
aterrimus (L.). ITo uccmemoBanuto Crammepa (STAMMER 1934, 1955) Bo3pocisie ocobn
TIOJIBEPraloTCs aTakaM NapasHTHYeCKUX HeMaTon Bradynema trixagi WACHEK, KOTOpBIE
y HEKOTOpHIX caMok Trixagus dermestoides (L.) 3alIONHSIOT LEJUKOM JIaTe€paJIbHBIE Sii-
HeBOAbl. B BBIpaluBaHWIO GOJBIIYI0 CMEPTHOCTH BBI3BIBAIOT HHU3IIHE I'PUOBI, OCOOEHHO
B YCIOBHSIX MAQJIOM BJIAXXHOCTH W BBICHIEH TEMIIEPATYpHI.
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B xoHIEeBO# YacTH pabOTHI MOMEIIEHBI 3aMETKH 0 MecToobuTanuu u paure Throscidae

u Lissomidae B cucTeMaTH4eckoM yxiazge. MuHorue mopdosoruyeckue Nmpu3Haku 4YeTKO
BBIICJISIFOT 3TH ceMeicTBa U3 umcna Apyrux Elateroidea. XapaxTepucTuka TeX CEMeENMCTB
YYHTBIBAsl CTAWsl PAa3BUTHS NPEACTABIISIETCS CIEJYIOIUM 00pa3om:

i

MNmaro. Teno martoBoe, CHAOXKEHO [EJIMKATHHIMH MOPIIMHAMH M TyHKTaMH,
a Takke TYCTHIM BOJIOCSIHBIM IIOKPOBOM. YCHKH HENHJIOBOJHBIE C MCKJIIOYEHHEM
Tpex IIOCJIeJHUX YWIEHHKOB, XKOTrga OHM oOpa3yroT OysiaBy, He 3aBepTHIBAFOILMECS
BO BpeMsl OTAbIXa, HO YJIOXKEHBI B IUIeHpasbHbIX Ooposgax (puc. 27). ManaubyJibl
(puc. 25) cnabo CKJIEPOTU3UPOBAHBI HAa BHYTPEHHOH CTOpOHE, C OJMHOYHOM Bep-
XyIKo#, 6e3 6axpoMbI BOJIOCKOB NpH ocHOBaHmIo. Ilepenuerpynaka (puc. 27) B me-
pelHel 4acTH ¢ KOpOTKUM oOpe3aHbiM 0a3aypHbIM ckiepuToM. IlpomieiipaibHbie
60po3/1bI HerJIyOOKHE M UTHHHBIC PACTATUBAIOLIMECS MOYTH A0 3aJHHUX yIJIOB Iepes-
Herpyad. BepTiyru mepeJHHX HOT KOTOpkHe. UJICHHKH JIalOK OT MEPBOrO HO Tpe-
Thero Ha HH3y 0e3 Tap3ajbHLIX IyJIBBHJUI, YeTBEPTHIA YIEHHK C KOPOTKOH Iepe-
MOHYaTO# JomacTuHkoM (puc. 28). Kpbuibsi ¢ mpOAOIBHBIMH, TEMHBIMH ISITHAMH,
Be3 3aMKHYTOH paJMaJibHOW SUeHKM W paauo-mMeauasbHOM xwiku (puc. 26). ba-
3aJIbHBIA CKJIEPHT T€HHTAJIMH CaMIla XOPOLIO Pa3BHHYTHIA, €ro JJIMHA OOJble HIIK
paBHsieTcst uinHe mapamepoB (puc. 33). Ba3a meHuca ¢ IOByMs JUIMHHBIMU 6ajiou-
xamu. ['eMHUCTepHHUTHI siflexIaza ¢ GOXOBBIMH OTPOCTKAMHU Ha BepXymukax (puc. 32).
CoBoKynuTeIbHAsi CyMKa C OTpocTKamu B Buae kouen (puc. 30, 31).

JInupnka. Temo BepeTeHOBHIHOE, KOPEHACTOE M MACHCTOE Ciabo CKIEpPOTU3UPO-
BaHHOe. ['0JI0Ba CHJIbHO peIMIMPOBAHA, €5 LIMPHHA y B3POCION JIMYMHKA PaBHS-
€TCsI OKOJIO MOJIOBHHBI LIMPUHBI NepeHecnuaku. Ilepeanuit xpail 106HOM MIACTUHKH
6e3 Hazane (puc. 5). ManauOyibl ¢ TymoH BepXyLIKOM, C HApPYXHBIM PEXYIIHM
Kpaiiem, Ge3 cpeHero 3yona M XKMCTOYKH BOJIOCKOB (puc. 7). IlepeaHerpyip Ha HH-
JKHEH CTOpPOHE ¢ TpamnelUeBHIHBIM NPOCTEPHYM M IApOM OT/AEJIECHHBIX OT cebs cxie-
POMOB B BHIE pa3BeThJEHHBIX NPYyTHKOB (puc. 13). Horu oyeHb KopoTkue, ciabkble,
JIeJIMKAaTHO oleTHHeHHble (puc. 12). JIpixagpla KOJbLEBO-ABYAbIpYaTHIC. TEPruThI
Opromka 0e3 IUIACTHHOK C Komroukamu (puc. 1-3). [deBATHIA cerMeHT Opromika
KOHYCOOOPpa3HbIi, ¢ KOPOTKHMH MaJILIMU OTPOCTKaMH 00epHyTHIMU K 3a/u (pHC. 14).
JInuneka XHUBET B IOYBE HA KOPHSX AEPEBbEB IMOPAXEHHBIX MHKOPH3OMH.
Kykonxa. Temo pgenuxaTHO oueTHHEHHOe. Ycuku OymnaBosuisle. Ilepennerpyib
M cerMeHTHl Opromka 6e3 oTpocTkoB (puc. 16). JIeBATHIi cerMeHT Oprolka B 3aJueH
YacTH C JABYMsI KOPDOTKHMH 3a0CTPEHHbIMH oTpocTkamu (puc. 20-22). . .

. Throscidae.
Mmaro. Teiso rinaaxoe u GiecTsiiiee ¢ CKYyIbIM BOJIOCSTHBIM IIOKPOBOM. YCHKH NHJIO-
BU/THbIE, CBEPTHIBAIOIIMECS BO BpeMs oTAbIXa (prc. 35). Mauauysl (puc. 36) CHIbHO
CKJIEPOTH3HPOBAHBI, ¢ JBYMs 3yOmaMu Ha BEpXyIIke M ¢ 6aXpoMoH BOJIOCKOB IIpH
Gase. Ilepemuerpyaxa (puc. 35) B mepeHe YaCTH C BBIMYKJILIM BOpOTHHYKOM. IIpo-
IUTedpabHas IiIyboKas sMKa JUIsi IpATAHHUs YCHKOB. BepTiyru nepejuux HOT JJIMHHBIE.
UiIeHHKH JIATIOK OT NEPBOrO O 4YeTBEPTOTO BHHU3Y C JUIMHHBIMH IIE€PerOHYATHIMU
JIONACTHHKAaMHU Tap3ajbHbIMU mynbBWUIaMd (puc. 38). Kpbutbs ¢ paamanpHOU
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SIYEHKOU W paHo-MeHAIbHON XHUJIKOM, 6e3 pHOJOJBHBIX TeMHBIX msaTeH (puc. 37).
Ba3ajbHbIA CKJICPHT TeHHTAJ Wi caMua ciaabo pa3BUT, €ro JJIMHA MEHBIIE [JTHHBI
napaMepos (puc. 41). Ba3a mennca ¢ KOpOTKO#M IOJIYKPYIJIOH IIacTuHKOM. I'emucTep-
HUTHI sileknana 6e3 60KOBBIX OTPOCTKOB Ha Bepxymkax (puc. 39). CoBoxynuTeib-
Hasi CyMKa C OTpOCTKaMH B BHJe muIIoK (puc. 40) mnu Tpe3yOues.
JInuunka. Teno KXoxkaHHOe, UMJIMHAPUYHOE, JIETKO CIUIOCHYTOE CIUHO-OPIOLIHO,
OYeHb CKJepoTH3upoBaHHOe. ['oyioBa Oosblias, es LIMpUHA IIOYTH DPABHSIETCS
luMpuHe nepeaHecnuHkd. I[lepennuii xpail JI0OHOM IUIACTHHKH C XOpOLIO pa3BH-
HYTBIM OJHO3YOHbIM Ha3ase (puc. 42). MauauOyasl ¢ 3a0CTPEHHOM BEPXYILKOI,
BHYTPEHHBIM PEXYIIHM KpaeM, ¢ KHCTOYKOH BOJIOCKOB, CpedHuii 3yOen B Buue
Tonopa (puc. 43). Ilepeanerpyar Ha HUXKHEH CTOPOHE C TPEYrOJLHOU MepeaHerpy -
KOHM, pa3JeNIeHHOM CpeIHMHOM roJyioByaToii Gasoukoit (puc. 44). Horm mnunHbBIE
XOpOIIO Pa3BHHYThIe, MOKPHITHIE KOJIOYMAMH INeTHHKaMH (puc. 46). [Ierxanbua
AByabIpyaThle. TepruTel Opiolka OT BTOPOTO [0 IUECTOTO C TOJIyOBAJLHBIMH
IJTACTHHKAMH MOKPBHITBIME KOJIFoukaMu (puc. 45). JleBATHI ceTMEHT Oplomka ¢ BbI-
Pe30M Ha BepXyllke W PO3BETBJICHHBIMH KOPOTKHMH YporoMdamu; BHYTpPCHHHE
BETBH NOBEPHYTHIE K cebOe, HapyXHble BETBH B BHJIE POTOB HAIIPABJICHHbIE KBEPXY
M JIETKO 3arHyTble XK BHYTpH (puc. 45). JInuMHKA XMBET B WCTJIEBIIEH [peBECHHE
JIACTBEHHBIX JI€PEBLEB.
Kyxonxa. Teno Haroe. Ycukn JinHHBIE, Y€TKOBHAHbIC. [lepejHECTIMHKA C IIECTHIO
oTpocTkamu (puc. 47). CerMeHTsl OprOIIKa OT TPETHETO IO ILECTOrO0 C KOPOTKHM
OTPOCTKOM Ha KaXIbIM OOKy. JleBATHI CerMEHT Oplolixa B 3ajJHEH 4acTH C 4Ye-
THIPbMsl JUTMHHBIMH OTpocTKamu (puc. 48). . . BRI
Lissomidae.
CemelictBo Lissomidae B npenenax cemeict Elateroidea cOCTaBisieT HTPOMEXKY-

TOYHOe 3BeHO Mexnay Throscidae n Elateridae. T1oxoxee CTpOEHHE JHYMHOK M KYKOJIOK
a TaxXe KPBIJIbEB M FeHuTanuil caMuoB Lissomidae, yka3piBaeT Ha Oosiee Gam3Koe Cpoj-
ctBo ¢ Elateridae, ¢ XOTOPbIMH COCTABJIAIOT GoJiee IPUMUTHBHYIO rpymmny yeM Throscidae.
CaMbIMu 6M3KHMH pojcTBeHHUKaMu Throscidae sBsiroTCst Kyku cemeiictsa Eucnemidae:

oba 3TH ceMelCTBa COCTABJISIOT OY€Hb BHICOKO ClENMAJIM3HPOBAHHBLIE TPYIIBI Cpean
Elateroidea.
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