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A fairly large genus, Quasimus DEs Gozis, comprises 23 species; however,
the immature stages of any species were hitherto unknown. The majority —
21 of them —occur in the Palaearctic and Oriental Eegions, only two species
are known from the Awustralian Eegion. Eight species inhabit the Palaearctic
Eegion, the majority of which are distributed in Japan, and only one — Q. minu-
tissimus (GERMAR) —ranging from South and Central Europe (excejjt their
northern parts) to Caucasus and Asia Minor. In Poland this species as mature
specimens has been recorded from only southern part of the country: Pieni-
ny Mts., Beskid Zachodni, Slagsk Dolny and Sudety Zachodnie. In the Pieniny
Mts. during 1971-1974 1 was lucky to come across the larvae and pupae in
company with the adults. Now I am able to present detailed descriptions of
all stages of Q. minutissimus (GERMAR) together with the bionomics of this
species. All material is kept in the collection of the Institute of Zoplogy of the
Polish Academy of Sciences in Warszawa.

DESCRIPTION OI' THE MATURE LARVA (Figs. 1-16)

General: the larva (Fig. 1 and 2) is well characterized by its soft body,
very long penicillus of mandible, sensory appendix on labial palpus, and narrow
almost parallel caudal notch.

Body shape: elongate, almost cylindrical of subequal width, constricted
between segments which are broader than long; dorsum more convex than
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venter, feebly sclerotized, with small membraneous areas in lateral view. Colou-
ring: dorsal side shiny, light yellow, distinctly darker on head, pronotum and
setae, apical part of mandible and nasale are brown; venter slightly yellowish.
Dimensions: fully distended, the largest larva examined in the present study

Figs. 1, 2. Quasimus minutissimus (Germar), mature larva: 1 —lateral view; 2 — dorsal
view.
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measured up to 3.5 nun in length and about 0.55 mm in width on 2-7 abdomi-
nal segments; head width about 0.35 mm.

Head capsule (Figs. 1-4): in dorsal view (Fig. 3) subquadrangular, with
feebly arcuate sides, longer than broad, flattened above and below, covered
by prothorax as far anteriorly as the bifurcation of frontal suture. In lateral
view (Fig. 1) tapered for one-half its length to base of mandible. In ventral
view (Fig. 4) concave for reception the ventral mouth parts.

Frontoclypeal region (Fig. 3) defined by feebly visible frontal sutures.
Anterior part transverse, at each side of frons with one long and two shorter
setae; posterior part elongate, subtriangular, extending backward almost to
foramen magnum, acute posteriorly. Median epicranial suture very short. Pa-
ranasal lobes strongly produced anteriorly, inner margin moderately to strong-
ly convex, outer margin slightly concave, anterior ventral margin densely
pilose; dorsal surface bearing two setae. Nasale (Fig. 7) well developed, tri-
dentate, strongly sclerotized, blunt teeth are almost equal in length. Subna-
sale ventral to nasale, consisting of 5 strongly sclerotized, subequal, short,
forward-projecting denticles; the most lateral ones slightly larger.

Epicranial plates (Figs. 3, 4) large, covering posterodorsal, lateral and
posteroventral parts of head capsule. Dorsal surface with two long and two
shorter setae. Laterally with two long lateroepicranial setaec and 6 or 7 short
setae subequally spaced; the most anterior seta being very long. Ventrally,
on each side with five short setae. Hypostoma with sclerotized mesal margins.
Gula elongate, narrow, invaginated, defined laterally by postoccipital sutures,
widened anteriorly. Eye-spot or ocelli lacking.

Antennae (Fig. 8) three-segmented; first joint clavate, almost two-thirds
as long as wide, with three small pores, setae lacking; second joint subcylin-
drical, almost as wide as long, with three long setae, distally bearing one me-
dium-sized conical sensory appendix, just ventral to base of terminal joint.
Third joint narrow, cylindrical, almost as long as second joint and one-third
as wide as first joint, its apex provided with two long sctac and three small
sensory setae.

Mandibles (Figs. 5, 6) very characteristic, about three-fourths as broad
as long; outer side convex, with profound antennal fossa and one seta; dorsal
surface slightly convex, with one seta, and with a socket for reception the man-
dibular condyle on frontoclypeus; ventral surface flat, with well developed
condyle for articulation with epicranial plate; inner face concave with small,
obtuse retinaculum at about half its length, and with additional tooth between
retinaculum and top of mandible; penicillus well developed, with tuft of long
hairs reaching additional tooth of mandible.

Ventral mouthparts (Fig. 4), excluding appendages, almost as long as
wide, moving as a unit forward and backward, with cardines acting as hinges.
Maxillae slender, well developed. Cardines short, well separated, with one
arcuate brace, obliquely situated. Stipes large, lateral sides arcuate and inner
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sides almost straight, posteriorly attenuate, with two prominent and three
shorter setae o011 antero-lateroventral aspect; anterior dorsal surface bearing
numerous hair-like filaments. Lacinia (Fig. 9) reduced, triangular, densely

Figs. 3-10. Quasimus minutissimus (GERMAR), larva: 3 —head, dorsal view; 4 —head,

ventral view; 5 —left mandible, dorsal view; 6 —right mandible, ventral view; 7 —mnasale

and subnasale; 8 —right antenna, ventral view; 9 —left maxilla, ventral view; 10 —first
prementum and second prementum, ventral view.
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clothed with seta-like filaments projecting into preoral cavity. Galea (Fig.
9) two-jointed, situated somewhat ventral to lacinia, basal joint ring-shaped,
partially sclerotized, slightly wider than long; terminal joint thimble-shaped,
with the outer margin longer than the inner one, bearing one pore and two
long setae, the shorter sensory pegs placed distally. Maxillary palpi four-jointed.
The first joint wider than long, with one pore and two setae; the second joint
at least as long as wide, with two pores; the third one with two pores and two
apical setae; the terminal joint nearly twice as long as second joint, with one
minute seta and two pores, and with a group of minute sensory papillae on
apex.

Labium (Fig. 9) composed of postmentum and first and second prementum.
Postmentum elongate, subquadrangular, the sides subparallel, bearing one
long seta at each corner and two moie tiny setae along lateral margins. Second
prementum subtrapezoidal, transverse, without setae. First prementum (Fig.
10) almost pentagonal, with two prominent setaec caudad to base of each pal-
pus, and one seta at posterior angle on each side. Labial palpi two-jointed;
basal joint cylindrical, about as long as wide, with one pore; terminal joint
slender, twice length of basal joint, with one pore and a group of minute papil-
lae on apex; finger-shaped sensory appendix attached laterally to near base
of terminal joint. This accessory segment well characteristic, till now in other
groups of Elateridae unknown. Ligula small, semicircular, membraneous, bea-
ring a pair of forward projecting setae on its upper side.

Thorax (Figs. 1, 2) length equalling about one fourth of the total body
length. Prothorax nearly as long as mesothorax and metathorax combined;
tergites not divided into medial and lateral sclerites, with anterior and poste-
rior margins membraneous and longitudinally striated; sides of pronotum strong-
ly upturned; each half of pronotum with three setae on each anterior and po-
sterior margins; prosternai area (Fig. 11) large, subtriangular, striate on ante-
rolateral aspect, with three setae on each side. Episternum subtriangular, an-
teriorly reaching sides of presternum, bearing two prominent setae and five
smaller ones; posterolateral angle with a condyle for articulation with coxa.
Eusternum small, membraneous, with two minute setae. Epimeron reduced,
membraneous, with one minute seta. Eusternum, sternella and poststernella
small, indefinite, membranecous. Mesothorax (Figs. 2, 11) about twice broader
than long; mediotergite with posterior margin longitudinally striate, anterior
part with one conspicuous and two minute setae, posterior part with Wo long
setae and two small ones. Anterior laterotergite subrhomboidal, bearing a spi-
racle and one seta; posterior laterotergite arcuate, with two setae. Presternal
area transverse, consisting of four sclerites as follows : proximally, medial piece,
triangular, with three pairs of minute setae; distally, a narrow” medial piece,
subrectangular, without setae; two smaller lateral sclerites subtriangular,
each bearing two minute setae. Eusternum membraneous, with four fine setae.
Episternum arcuate, anteriorly reaching presternal area, posterior part forming
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a joint with coxa and epimeron. Epimeron semicircular, surrounding coxae
exteriorly, each with one seta in the anterior part. Sternella and poststernella
membraneous, indefinite and glabrous. The mesothoracic spiracles (Fig. 15)
are easily visible; there are bifore, broadest posteriorly, larger than that of
other segments; approximate measurement of spiracle of the mature larva is
in length and breadth 0.017 mm. The number of teeth at each side of the spira-
cular opening is five. Metathorax similarly developed as mesothorax, its anterior
laterotergite, however, without spiracle.

Legs (Fig. 12) well developed, rather widely separated, five-segmented,
similar to each other. Coxa sessile, suboval, broadest and longest of all leg parts,
excavated on outer surface for reception the trochanter and femur; anterior
edge of coxa with two setae and posterior one with one seta, while its posterior
part provided with two tine setae. Trochanter, femur and tibio-tarsus almost

Figs. 11-13. Quasimus minutissimus (Germar), larva: 11 —thorax, ventral view, riglt legs
removed; 12 —left leg, anterior aspect; 13 —eighth and ninth abdominal segments, ventral
view.
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oi equal length. Trochanter upper surface with one short seta, its lower one
with two setae and one spine-like seta, and shorter two stiff spines along its
anterior margin. Femur lower surface with four stiff spines and one long seta,
and with one tiny seta on its upper surface. Tibio-tarsus slender, with two tiny
setae on upper surface, and four stiff spines and one spine-like seta along its
distal part. Ungula slightly curved, rather long, acuminated and with two
setae at base.

First to eight abdominal segments (Fig. 1, 2) su-bequal, similar to each
other. Mediotergites with posterior margin longitudinally striated; posteriorly
on each mediotergite (Fig. 14) there are two long setae and three minute one

14 0,3 mm

16

00S mm

Figs. 14-16. Quasimus minutissimus (Germar), larva: 14 —sternum, laterotergites and
left mediotergite of fourth abdominal segment; 15 —spiracular sclerite and spiracle of me-
sothorax; 16 —spiracle of fourth abdominal segment.
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forming a transverse row; laterally, with two very small setae; anteriorly, with
one long and two shorter setae. First laterotergite elongate, extending the length
of segment, bearing thiee long and two fine setae. The hyposternite large, with
one long and three shorter setae. Sternum (Fig. 14) large, subquadrate; feebly
sclerotized, pale posterior margin faintly longitudinally striated; anteriorly
and posteriorly with four pair of setae. The abdominal spiracles (Fig. 16) re-
semble those of the thorax but are somewhat smaller; they are almost colour-
less, feebly visible and situated in the middle of laterodorsal margin on first
laterotergite. The two chambers elongate-oval. The number of supporting teeth
at either side of the respiratory orifice is four. Approximate measurement is
in length and maximum breadth 0.015 mm. The scar yellowish, situated an-
teriorly to the chambers.

Ninth abdominal segment (Figs. 1, 2, 13) slightly longer than eight abdo-
minal segment and at least three-fourth as wide, more flattened than the rest,
but slightly convex, its upper surface almost without sculpture. Sides of an-
terior half subparallel, posterior half tapering caudally. Dorsum with minute
swellings on the lateral margins, and only two minute setae on the anterior
part, usually with seven long and six minute setaec on each side. Urogomphi
short and stout, separate, projecting caudad, with four long and six minute
setae from lateral aspect, and one short seta ventrally near base. Caudal notch
narrow-, U-shaped, about three times as long as wide, about one-third length
of ninth tergite (exclusive of urogomphi). Ventrally, the pleura (Fig. 13) arch-
shaped, transversely striate, surrounding the ninth sternite and tenth segment,
the ninth tergite extending laterally to their margins. The sternum undivided,
medially with six setae forming a transverse row. Tenth abdominal segment
short, directed caudoventral, with the whorl of eight minute setae, and two
setae on dorsocaudal surface and one seta at each lateral side. Distance between
anterior margin of caudal notch and posterior margin of pleural area approxima-
tes one-fourth of total length of ninth segment.

According to LESEIGNEUR (1972) the genus Quasimus D Es Gozis is placed
at the beginning of the subfamily Negastriinae NAeaNE, 1953. The knowledge
of larvae of this subfamily (RuporLpH 1974) is based upon an examination of
larvae of only six species belonging to three genera : Fleutiauxellus M QUIGNON,
Negastrius C. G. THomMsoN, and Zoroclirus C. G. THoMsON. According to B UDOLPH
(1974) the known present larvae of Negastriinae show the following features :
head flat, quadrangular or lightly tapered anteriorly, angles are rounded; man-
dibles sickle-shaped, with retinaculum; nasale tridentate; frontoclypeal area
Y-shaped, narrow; postmentum oblong quadrangular; stipes not met together
at base; galea one-jointed. Abdominal segments: tergites without right-angled
impressions; hyposternites well developed, they have a length of the segment.
Ninth abdominal segment: dorsum not hollowed, with 1 or 2 pairs of setae;
sides with narrow listel and long setae; urogomphi undivided. Tenth abdo-
minal segment without thorns or hooks. The larva of Quasimus DEs Gozis



9 Development and bionomics of Quasimus minutissimus (Germ.) 243

differs from larvae of the above genera in possessing the following characters,
and being of primary significance: the long penicillns; two-jointed galea; fin-
ger-shaped sensory appendix on labial palpus; and narrow, U-shaped caudal
notch on ninth abdominal segment.

DESCRIPTION OF THE PUPA (Figs. 17, 18)

The pupa lias not been described so far. Generally similar to the pupa
of other species of the family Elateridae.

Body longitudinally oval with abdomen tapering posteriorly, about 2.7 mm
long, greatest width about 0.9 mm. Body whitish with somewhat yellowish
tinge, covered with sparse, both shorter and longer setae. Body epidermis very
feebly sclerotized.

Figs. 17, 18. Quasimus minutissimus (GtEkmar), pupa: 17 —dorsal view; 18 — ventral view.
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Head subglobular and bent beneatli the prothorax. Front of head with
one pair of short setae and one pair of long setac. On each side of head there
are 3 temporal setac. Antennae short, moniliform, fitting the pronotum sides,
with apices extending to posterior angles of prothorax. Labrum transverse,
subtrapezoidal, mandibles stout, maxillary palpi fairly long, cylindrical, in-
curved and rounded apically.

Pronotum almost trapezoidal, with obtuse posterior angles projecting
posteriorly along the anterior margin of elytra. Disc of pronotum feebly con-
vex, its width to length ratio is 4 :3. There are two styli at its anterior angles,
and two styli at posterior ones. Setae at each side of pronotum 8 in number:
two setae along posterior edge, and six setae along lateral margin. Mesonotum
almost trapezoid in shape, with slightly concave lateral sides, about one third
as long as pronotum. There is one fine, pale seta on each side of scutellum.
Metanotum a little longer than mesonotum, with two setae on each half.

Anterior and posterior wings fitting obliquely at both sides of body and
passing to the underside; elytral sheaths just reaching the third abdominal
sternum.

Abdomen composed of 9 segments, anal cone and gonopods. Abdominal
terga I-V I almost equal in width, subsequent terga gradually tapering toward
apex. Ist-Vmth abdominal terga bearing two setae at each side. IXtli seg-
ment provided posteriorly with two cerci, which are very peculiar, strikingly
long, four times longer than last abdominal sternum. Each cercus with one
seta situated at its outer edge. Lateral margin of IXth tergum bearing 5 se-
tae.

Spiracles annular, in number of 9 pairs, situated on antero-lateral sur-
face of mesothorax and each of Ist-V 111th abdominal segment.

Prosternum broad, lobed in front, with a prominent process produced
posteriorly between the fore coxae. Mesonotum and metanotum partly visible
between legs and wrings.

Legs clinging to the underside of body. Anterior and middle legs perfectly
visible, posterior ones partly covered with wings. Femora subparallel-sided.
Apex of hind tarsi extending to fifth abdominal sternum.

Underside of body (Fig. 18) with only seven abdominal sterna visible.
Sterna I-II1 fused in one unit, sterna III-V I semirectangular, sternum VII
is longer than the others and is produced posteriorly, so as partly to cover the
next sternum. In male specimens sternum VIII with shallowly excised posterior
margin. Posteriorly to IXth sternum, of semicircular shape, are three rounded
lobes. Probably these represent the median and lateral lobes of the male ex-
ternal genital organs. Anal cone situated between posterior part of IXth tergum
and gonotheca.
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IMAGO (Figs. 19-36)

Quasimus minutissimus (GERMAR) is the type-species of the genus Qua-
simus DEs Gozis. The characteristic features of this species, by which it can
be easily distinguished from all other Elateridae in European area, are the pre-
sence of a long carina on the prothoracic hind angles reaching to anterior an-
gles, and by non-striated elytra.

Body (Fig. 19) robust, elliptical, moderately elongate and somewhat con-
vex above; length from 1.8 to 2.3 mm, greatest breadth about 0.9 mm; shiny,
entirely black except tarsi which are brown; on the whole surface covered with
short, fine, decumbent greyish pubescence.

Head gently convex above with frons flattened and weakly concaved
between antennae, sparsely punctured and setose; clypeal margin well ridged.

Fig. 19. Quasimus minutissimus (Germar), imago, dorsal view.
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Antennae (Pigs. 22, 23) slender, reach to about tips of prothoracic angles (male)
or less (female); segments subclavate; the basal joint is about 1.5 times the
length of the second, with outer margin weakly arcuate ; 3nd to 10th are sube-
qual in length and clearly longer than wide in each; apical joint is elongate
oval, about 1.5 times the length of the 10th, with the apex rather acutely roun-
ded. Labrum (Fig. 24) transverse, convex and coarsely punctate and setose;
its superior margin straight, the sides and lower margin broadly rounded; on
its inner face is the membraneous epipharynx, which is partly visible below
the lateral margin of the labrum. Mandible (Fig. 20) robust, its external part
strongly curved, sparsely sctose, with one long seta on distal part, and with
double acuminate apex; fovea enters sideways the external face near its base;
prostheca slightly rounded, imbescent along its free margin; flexor muscle
strongly developed, retractor muscle weaker. Labium (Figs. 21, 25) consisting
of submentum and mentum. Submentum subquadrangular with sinuate and
arcuate sides, bearing five pairs of anteriorly directed setae, and its upper sur-
face with two sclerotized sinuate listels. Mentum semi-membraneous, its sides
anteriorly divergent, and with anterior and lateral margins setose, upper sur-
face with median, narrow sclerotized listel. Ligula membraneous, broadly semi-
circular, its anterior margin covered with short bristly hairs. There is no trace
of the paraglossae. Labial palpi three-jointed ;the first joint short, subtriangular ;
the second slightly arcuate, about three times as long as the first joint; the
terminal joint axe-shaped, setose, curved at its base, its internal and anterior
margins subequal, with a group of short sensory processes on apex. Gula subo-
vate with three long setae. Maxillae (Fig. 21) well developed. Cardines sub-
triangular, articulated with one-jointed stipes, located in a depression of the
gena and separated from submentum and gula by a carina. The subquadran-
gular stipes is not differentiated into a basistipes and mediostipes, and is con-
fluent with the semi-membraneous lacinia which bears a thick cluster of long
filaments on its apex. The galea is more highly specialized, it is indicated by
the division into a ring-like basigalea and a long distinct distigalea, which is
covered with filaments at anterior and interior edges. Lacinial and galeal fila-
ments curve upward toward the buccal cavity. Palpifer elongate, subtriangu-
lar, bears few setae on its exterior face. Maxillary palpi four-jointed ; first joint
small, subspherical, attached to the oblique palpifer; second and third joints
elongate, obconical and distinctly arcuate, subequal its exterior margin the
longest; apical joint axe-shaped, as long as both two preceding ones, with a gro-
up of short sensory processes at apex. Hypopharynx (Fig. 25) composed of
a transverse sclerotizcd plate with suspensories at sides; anterior part of hy-
popharynx fitting to upper and posterior edges of labium, and its posterior
part passing gradually into pharynx. Anterior and lateral parts of hypopharynx
with fine, long filaments; they cover also upper surface of labium. Pharynx
(Fig. 25) tube-shaped, its ventral side anteriorly provided with four pairs of
gustatory sensillae in form of round plates.
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Figs. 20-26. Quasimus minutissimus (Germar), imago: 20 —Ileft mandible, dorsal view;

21 —Ilabium and left maxilla, ventral view; 22 —antenna of male; 23 — antenna of female;

24 —Ilabrum, dorsal view; 25 —pharynx, hypopharyngeal sclerome and labium, dorsal
view; 26 —right wing.
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Prothorax (Fig. 19) three-fourths as long as wide, except hind angles,
widest at about basal one-third. Disc moderately convex, without median
carina. Anterior margin weakly sinuate, slightly bordered by a fine impression.
Sides feebly arcuate along hind angles. Lateral carina fine, long, extending
from hind angles nearly to anterior margin. Base sloping moderately, impressed
either side of middle. Posterior margin strongly arched and very sinuate. An-
terior angles are somewhat produced, posterior angles very prominent, diver-
ging slightly, prolonged and acute, incurved at tip. Punctures on disc modera-
tely large, dense, setae directed obliquely caudad.

Elytra (Fig. 19) about one and half times as long as breadth, with the sides
almost parallel from base to apical one-half, thence rounded and gradually
tapering to the extremities, anterior margin of the elytron is transverse and
sinuate, and deeply emarginate to receive the scutellum; it is strongly deflexed
along its anterior third and at the humeral angle which is strongly carinate.
The disc is flat to feebly convex anteriorly, and distinctly convex posteriorly,
finely and closely punctate and setose. Scutellum subtriangular, as broad as
long, flattened, its surface densely, finely punctate and pubescent.

Wings (Fig. 26) very characteristic, although the venation faintly repre-
sented. The distal one-third part of wing without visible venation. The wing
venation of Quasimus minutissimus (GERMAR) differing from the several schemes
of others genera of Elateridae. Second radius and first media strongly reduced.
Closed radial cell and radio-medial cross-vein, lacking. Cubital veins very in-
distinct. Strongly represented the second anal vein, reaching margin, suggests
it may be a fusion of first three anal. Fourth anal vein rudimentary. On the
posterior margin of the wing, near the base, theie is a free lobe (alula) with long
bristles; the remainder posterior margin covered densely with short fine bristles.

Prostrenum tumid, convex, subquadrate, anteriorly it is broadly rounded,
slightly depressed, free margin is finely bordered. On either side the sternum
is bounded by externally convexe double sterno-pleural sutures, which are
somewhat widened and excavate anteriorly; posteriorly these sutures curve
inward and end near the anterior edge of the coxal cavity. Tergo-pleural arca
is nearly flat except a shallow excavation near the posterior angle; its poste-
rior margin is oblique and sinuate. Prosternai process, or mucro, elongate, sub-
triangular, sharply narrowed and slightly concave between the coxae, with
its lateral margins somewhat rolled. Mesosternum narrow, with a prominent
fossa for the prosternai process, occupies the entiie length of the sclerite. Meta-
sternum subpentagonal, slightly convex, its anterior margin roundly emar-
ginate by the coxal cavities of the mesothorax; its lateral margins are straight
and lightly divergent posteriorly; the posterior margin slightly sinuate. The
sternum, posteriorly to coxal cavity, bears an obliquely parabolic, shallow-
impression.

Legs are not remarkable. Coxae of the metathorax are flat, strongly trans-
verse, gradually narrowed outward and separated along their inner margin;
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the posterior margin is strongly excavate for the reception of the femora.
Coxae of the mesothorax are subspherical, but not protruding; anterior coxae
are subglobular and prominent.

Abdomen (Fig. 33); only five abdominal segments are visible ventrally,
while seven are visible dorsally. The outline of the abdomen is elongate trian-
gular, with the sides gently arcuate, especially on the apical third. The first
six tergites are membraneous and hardly distinguishable from the tergo-pleural

Figs. 27-32. Quasimus minutissimus (G-ermar), imago, male: 27 — VI1lth abdominal tei-
gum; 28 — VUIth abdominal tergum; 29 — VIHth abdominal sternum; 30 —IXth and
Xth abdominal terga; 31 - IXth abdominal sternum; 32 - aedeagus, dorsal view.

membrane on either side. The seventh tergite (Fig. 27) is similar in both sexes;
it is subquadrangular with broadly rounded posterior angles, narrower than
the preceding segment, slightly longer and moderately sclerotized; its outline
is roughly parabolic, setose posteriorly; lateral and posterior parts with semi-
circular fimbriate girdle. Sternites of the abdomen (Fig. 33) are heavily sclero-
tized and convex. Sternites I-I11 fused into a unit, with a rudimentary suture,
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cleft by the hind coxae. The last visible, Y 1lth sternite, is subtriangular, about
one-third longer than preceding one, its sides arcuate and its apex acutely roun-
ded.

Abdominal spiracles oval, subequal in size, situated in a fold of the mem-
brane about the lateral ridge of tergites I-I'II.

Retractile segments of the male (Figs. 27-31). Tergite VIII subtriangular,
one-fourth shorter than preceding one, its sides arcuate and the apex broadly
rounded, and posterior part clothed with short setae. Tergite IX slightly bro-
ader than long, with posterior margin deeply emarginate and sides arcuate;
the outer part on either side is free and inflected, while the inner jjart fused
with tergite X; the median part well sclerotized and pigmented; its anterior
corners connected by long processes with sides of sternite IX. Tergite X tongue-

Figs. 33-36. Quasimus minutissimue (Germar), imago, female: 33 —position of VUIth
abdominal sternum and genital organ in abdomen; 34 —IXth abdominal segment; 35,
36—processes in bursa copulatrix.
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like, well setose on posterior part, it is about one-half the length and breadth
of the tergite 1X. Sternite VIII narrow, transverse, its posterior margin shal-
lowly emarginate, anterior part with well produced median process, posterior
corner on each side bears two short setae. Sternite IX is slender and suboval,
about two and one-half times as long as median width; its basal part membrane-
ous and flexible, but towards its ridges it becomes well sclerotized, posterior
part clothed with short and minute setae. Sternite X hardly visible, elongate,
tongue-shaped, flat, about two-thirds the length of the sternite IX, finely setose
on apical part.

External genitalia of male (Fig. 32) are depressed, bilaterally symmetri-
cal, it consists of basal piece, aedeagus and parameres. The basal piece appears
a U-shaped band of which the arms are directed dorsad, and well sclerotized;
the remainder part is membraneous, and encloses within its posterior margin
the bases of a slender aedeagus and two lateral lobes (parameres). The ejacula-
tory duct leads through the dorsal face of the basal piece to the interior of the
aedeagus. Apex of aedeagus exceeding parameres. Median strut short, lateral
struts longer, heavily sclerotized, elongate, nearly straight, reaching to base
of parameres. Parameres with strong lateral lobes, its outer side posteriorly
arcuate, acute at apex, with two setae on ventral side of lobe.

Betractile segments of the female (Figs. 33-36). Tergite VIII is subogive,
membraneous at the base, but well sclerotized and setose apically, similar to
those of male. Sternite VIII is subtriangular, about two-thirds the length of
the seventh, it is narrower and shorter, and more heavily sclerotized than the
tergite VTII, and with a median process prolonged in a well sclerotized rod
of about six times of sternite length. The ninth urosegment (Fig. 34) is mem-
braneous, and is not differentiated into tergite, sternite or pleurites ; it encloses
the ovipositor.

External genitalia of female (Figs. 33, 31). The ovipositor is slender, de-
pressed, bears the two genital valves, which are finely and sparsely haired,
its base articulating with narrow, eclongate, flexible sclerotized baculi about
twice longer than length of valves. The terminal styli lacking. Bursa copula-
trix with two well pigmented and sclerotized processes (Figs. 33, 35, 36), their
outer face densely covered by small, short spines. One accessory gland, club-
shaped, with lateral duct of gland, which opens into the median portion of
the bursa copulatrix.

GEOGRAPHIC DISTRIBUTION ,

Quasimus minutissimus (GERMAR) is well known from the lowland and
highland areas of South and Central Europe (except its northern parts), and
noted from the Caucasus, Asia Minor and Japan. The species in Central Europe
seems to be everywhere fairly rare and very local and has been collected in general
sporadically; in South Europe it was found more frequently and commonly.
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In Poland it has been reported from a few localities only. Its occurrence
in Slask (without locality) has been recorded for the first time by Bacir (1852),
later this country was repeated by others authors. From Sudety Zachodnie
the species has been noted by ZEBE, 1852 (Klodzko), by LETZNER, 1871 (Lwé-
wek Slaski), and .1889 (Swieradéw Zdroéj, distr. Lwéwek Slaski). From Slask
Dolny it has been reported by SCHOLZ, .1927 (Dunino, distr. Legnica), and by
H ORION, 1953 (Legnica). I have seen specimens in numbers taken by E. SCHOLZ
in slqsk Dolny (distr. Legnica: Dunino), and five specimens (coll. W. KOLBE)
in Sudety Zachodnie (Lwéwek Slaski), all preserved in the collection of the
Institute of Zoology of the University in Wroclaw. Also it has been noted more
than 100 years ago, from Beskidy Zachodnie (distr. Cieszyn: Ustron) by LE-
TZNER (1871), however this species has not been found in that locality since
then. KUNTZE (1936) and B ouBAL (1936a) noted the species from Pieniny Mo-
untains (distr. Nowy Targ: Czorsztyn), without localities from this country it
has been mentioned by KUNTZE (1934), KUNTZE and N oskiewicz (1938), and
URBANSKI (1939). This report presents more detailed information on the di-
stribution in the Pieniny Mountains. I have also myself collected a fair number
of specimens of the species in question. A list of the investigated material is
given at the end of this paper. From the distribution of the localities mentioned
above it is clear that the species occurs in South Poland in lowland area and
in lower situation of mountains (about up to 950 m above sea level), and in-
dicates the subcarpathian disjunction in distribution in this country. I found
it in Poland only in the picturesque country — the Pieniny Mts. The species
confined to limestone soil of richly carved group of rocks. This region was not
covered by glaciers and represented a tertiary refugium. Quasimus minutissi-
mus (GERMAR) is probably one of the oldest species of the Polish fauna, and
represented here as a relic of the tertiary age; it is a mediterranean element

in our fauna.
BIONOMICS

Sparse and fragmentary observations are related only to mature stage,
and are limited to the date and place of finding.

According to GEruArRDT (1910) the species occurs in Slask up to 1300 m
above sea level, and is characteristic of dry and sandy grounds in river val-
leyes, but according to my opinion it is not the natural habitat of the species.
In France PATER (1941) collected it in number during successive four years
in June and July on twigs of older leafless or diseased Prunus L. and Cerasus
MiLL.; LESEIGNEUR (1972) likewise reports it from various plants, as Genista
L., Castanea MiLL., Crataegus L., Abies MiLL., Carduus L., and others. BouBAL
(1936b) reports fiuding the adults in Slovakia on sunny places, frequently on
the most warm slopes; according to him, the species is characteristic element
for xerophil formation of pontic thicket plants, and for the rocky declivities,
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where it appears abundantly on Vincetoxicum officinale MNxcH. H or1ON (1953)
found them many a year on same location near Kreuzberg (Federal Republic
of Germany), always in a few numbers of specimens; he collected it by sweeping-
on shrubs of oak (Querem L.) and furze (Genista L.), also on grasses. In Poland
(in the Pieniny Mts.) KuntzE (1936) gives sunny rocky-wall sparse covered
with vegetation as being particularly characteristic habitat; according to him,
the species is found in the Pieniny Mts., however, in the lower situation. In
Slask Dolny near Legnica according to Scmorz (1931) the adults inhabit the
southern slopes of hills, which are well warmed by sunshine.

I have found Quasimus minutissimus (GERMAH) in the Pieniny Mts. likewise
in higher areas (up to about 950 m above sea level), usually on dry, sunny ex-
posed places of rocky-ground, also adults by sweeping low vegetation, and
by beating the foliage of bushes and trees with a strong insect net, or by sifting
leaf mould from around the plants. These beetles are difficult to see because
of their small size. The sample contents must be sorted over carefully. In the
Pieniny area, the time of first emerge of adult in the spring ranged from the
middle April to about the middle of May. In the field the beetles were most
active during warm and sunny days, they were hiding under the low plants
or in litter during bad weather. They crawled for short distances and even-
tually entered into the soil up to the depth of about 5 centimeters. The dirted
body, the more so antennae, were careful cleaned from lime powder by appen-
dages of mouth and tarsi of fore and middle legs. These small beetles are also
perfect flyers, and possess a remarkable capacity for leaping when lying on their
back. They lived until about the middle of August. In the laboratory they
were observed to feed on strawberries and shreds of apple and peach; to suck
out fragments of killed ants which were given as food, as well as taking of the
water by the adults. The structure and location of the head appendages, even
adults as larvae, and a very small mouth opening indicate to the intake of fluid
food. "Numerous setae and processes around the mouth opening as well as in
the mouth cavity percolate and filter the already sucked out food. I have not
reared successive generations of this species. The narrow and clongate ovi-
positor suggests an adaptation to lay down eggs in soil close to litter.

The larvae lead a hidden life. In the Pieniny Mts. I was lucky to see the
larvae and pupae in company of adults. These larvae inhabit the sunny ex-
posed place on slope of rock, among limestone gravel mixed with light-grey
soil, beneath or alongside low vegetation, as Teucrium montanum L., Thymus
L., also tufts of grasses. These larvae were taken from shallow limestone soil, called
the rendzina, at depths between 3 and 5 centimeters. They apparently prefer
relative moist, but well-drained situation, which supports a rich and varied
natural vegetation. They are perfectly able to bore into earth. The small, soft,
elongate and depressed form of the larva body is adapted for tunnelling in
ground between gianules of limestone soil or between roots.

This species apparently requires two or three years to be mature, as in
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the summer I have taken larvae of different sizes and pupae in the same place.
Pupation takes place in the loose, relatively dry soil, within a cell prepared
beforehand by the larva. The depth of pupation varied from usual 2 to 4 cm.
So far as my observations extend, the pupa is placed horizontally in the cell,
and lies on its back; the body is flexed ventrally, its rigid setae preventing
contact with a damp bottom of its pupal chamber. Under laboratory conditions
the pupal period lasted about ten days. Pupation usually started during the
later part of July and was completed early in August, but the beetle remains
in its pupal chamber and does not emerge until the following spring. In the
Pieniny Mts. were observed other associated larvae of beetles: Idolus picipennis
(Bacu) and Hymenalia rufipes (F.). The rapatious wireworms of Ctenicera pur-
purea (Popa) and Agrypnus murinus (L.) were stated as principal predators
of larvae and pupae of the discussed species.

COLLECTING AND REARING DATA

Immature stages. Pieniny Mts.: Grabczycha, July 1, 1971, south rocky
slope, in a sunny exposed place, on subsoil of consolidated rubbish, in limestone
soil, called the rendzina, at a depth from two to five centimeters, near rots of Teu-
crium montanum L., in company with the adults on this plant, two larvae.
Same locality and place, July 26, 1971, with larvae of Idolus picipennis (Bacin),
one larva and two pupae, one of them preserved in alcohol was used forthis
study, and second of them reared in laboratory, one adult emerging on August

37 38

Figs. 37, 38. The typical habitat of Quasimus minutissimus (Germar) in the Pieninv Mits:
37 - small limestone rock in the Biale Skaly range; 38 —limestone precipice in the Trzy
Korony.
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4, 1971. Same locality, June 18, 1972, on limestone precipice, in soil under tuft
of grass, two larvae, one specimen pupated on July 25, and the adult emerged
on August 4, 1972. Same locality, July 1, 1974, in limestone soil, at a depth
about 3 cm., between two tufts of Teucrium montanum L. and Thymus L., in
the neighbour of nest of ants, two larvae, one of them in laboratory moulted
on July 27, 1974, and second of them was found dead on August 15, 1974. Biale
Skaty range, June 9, 1972, small limestone rock, the place as on Fig. 37, in dry,
loose soil, associated with larvae of Hymendlia rufipes F. {Coleoptera, Alleculi-
dae), two larvae, one of them reared in laboratory; pupated on July 22, 1972;
unfortunately, I did not succeed in rearing and this pupa died on August 1,
1972. All material was collected and reared by the author.

Adult. Pieniny Mts.: Czorsztyn, August 16, 1928, 11 specimens, Sz. TEN-
ENBAUM; June 29,1971, on flowers of Thymus L., 6 specimens, B. BURAKOW SKI.
Valley of the river Potok Pieninski, August 20, 1928, 4 specimens, Kras
near Kros$cienko, August 20, 1953, on sunny exposed small limestone rock,
among small stalks of Thymus L., 4 specimens, B. BURAKOWSKI. Trzy Korony,
about 950 m above sea level, May 22, 1955, 1 specimen, B. BIELAWSKI; same
locality, June 17, 1972, the place as on Fig. 38, sitfed from litter, 3 specimens,
B. BURAKOWSKI. Grabczycha, the south part of Facimiech Mt., in the years
1971-1974, the time of first catching on beginning of May, the latest time of
observation on July 26, in great numbers of specimens by sweeping on low
vegetation, the more so from flowers of Cornus sanguinea L., Vincetoxicum
officinale Mnch., and from various 7TJmbelliferae, frequently in association with
beetles: Idolus picipennis (Bacii), Adrastus montanus (L.) and Danacaea morosa
KiEsw. B. Burakowski and A. GRABOWSKA. Wawo6z Sobczanski, June 22,
1973, the slope of the gorge, by sweeping on xerothei mic grassplot, 4 specimens,
K. winnNik. Mate Pieniny Mts.: Wawdéz Homole, July 7, 1972, 2 specimens,
I. DworakowskA. Valley of the river Biala Woda, July 9, 1974, near limestone
rock, on flowers of umbellifeies, 10 specimens, in captivity the beetles lived
to middle of August 1974, B. BURAKOWSKI.

Instytut Zoologii PAN
00-679 Warszawa, Wilcza 64
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STRESZCZENIE

[Tytut: Bozwdj postembrionalny i bionomia Quasimus minutissimus (GER-
mar) (Coleoptera, Elateridae)]

Praca zawiera omowienie wynikoéw badan nad morfologia mtodszych po-
staci rozwojowych oraz bionomia Quasimus minutissimus (GERMAR), lokalnie
i rzadko spotykanego chrzaszcza w potudniowej czesci Polski. Przewazajaca
cze¢$¢ materiatu do pracy zostata zebrana przez autora w Pieninach.
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Podano doktadne opisy larwy i poczwarki, dotychczas w ogdle nie zna-
nych w omawianym rodzaju majacym na $wiecie 23 znane gatunki. Uwzgled-
dniajac dymorfizm plciowy, omoéwiono zewng¢trzng morfologi¢ postaci dojrza-
lej oraz aparaty genitalne. Wymienione opisy zilustrowano oryginalnymi rysun-
kami. Nadto, na podstawie dotychczasowego piSmiennictwa i materialdéw muze-
alnych, przedstawiono rozmieszczenie w Polsce. W czg¢$ci bionomiczne] omo-
wiono ekologi¢ oraz cykl rozwojowy zbadanego gatunku. W koncowej czegsci
pracy przedstawiono wykaz uzytego do badan materialu, przechowywanego
w Instytucie Zoologii PAK w Warszawie.

PESONE

(3armaBue: [MocToMOpuOHANBHOE pa3BUTHE W OMOHOMES Quasimus minutissimus (G ERMAR)
[Coleoptera, Elateriade)]

B HacTostmielt paboTe paccMOTPEHO pe3yJbTaThl HCCIICIOBaHHM Haj Mopdosiorueit
CcTamuil pa3BHUTHS, PACHpPOCTpaHCHUEM M OMOHOMHEH Quasimus minutistmus (G ERMAR),
caMoro Majoro Buaa cpenHeeBporeiickux Elateridae. PaGora ommpaercs Ha Mmarepuanax
COOpaHHBIX TJaBHBIM 00pa3oM aBTOPOM B MONBCKHUX [leHWHAX.

ABTOp JaeT TOYHBIE OMUCAHUS JUYMHKU U KYKOJKH, HEU3BECTHBIX 10 CHX MOpP B poie
Quasimus D es Gozis, 3aCUUTBIBAEMOr0 cedvac K mnojceMeicTBy Negastriinae N AKANE
(LESEIGNEUR 1972). JInuMHKM paccMaTpHBaeMOTO poOJa OTIMYAIOTCS 3HAYUTEIBHO OT
M3BECTHBIX 1O CHX IOp JIMYUHOK TPEX POJOB 3TOTO IOACEMEHCTBa, a PacCMOTPEHHBIX
B pabore K. Pynomsdpa (K. Ruporen 1974).

B3pocnas numumHka Quasimus minutissimus (G ERMER) TMepelJ OKYKJIEHUEM HMEET
okono 3,5 MM mnuHBL, a ronoa mMeer 0,35 MM mmpuHbEL. Teno MmsArkoe, cmabo omeTH-
HEHHOE B OOIIEM JKEJTOBAaTO OKpalleHo. XapaKTEpPHBIMH MpPU3HAKAMH JTHYMHKA
SIBIISIIOTCSA: OYEHb JJIMHHAS KUCTOYKAa BOJOCKOB JOCTHYAIOLIUX IMOYTH [0 BEPXYLIKH
MaHIuOyn. MauauOynbl ¢ NBYMsS OTPOCTKAMH HAa BHYTPECHHHUM Kparo. 3ajJHss YacTh
J00HOW MJIacTUHKHM KiuHooOpasHas. Hasame Tpe3yOHoe, cyOHasame nstuszyOnoe. Jla-
OuanbHBIC IMIYNMUKH C JUIMHHBIM Majdb4aThIM OOKOBBIM OTPOCTKOM. JlalWHUs pyauMEH-
TapHas, rajes JABYWICHHCTAs, €1 BEPXOBBIN WiIeH, CHA0KEH YeTHIPbMS YyBCTBUTECIHHBIMU
OTPOCTKAMH M JABYMS IICTHHKaMH. BTOpOH 4WiIeH yCHKOB C TpeMs METHHKAMH U KYIOJO-
00pa3HBIM OTPOCTKOM HAaXOANUMCS Ha BEPXYIIKE OT HIDKHEH CTOPOHBI, MOCICIHHIMA
C YeTHIPbMS UIMHHBIMHM IICTHHAMH Ha OJHOW OYEeHb KOpoTKo#. Horwm cumpHBIC, Ciryka-
mMe Ui pbIThbS B TIOYBE, IMOKPBITHIE HIETHUHKAMH M CUJIBHO CKJIEPUTU3UPOBAHHBIMHU
KOPOTKMMHU MIHIIAMHU. IIblxaHblIa ABYAbIpYATHIC, HpOZlOJ'I6HI>Ie 00KH AbIXAJbIEBbIX IIJIAC-
THUHOK C YeThIPbMS WJIU MATHIO OTPOCTKaMH. 3ajiHss yacThb [X Tepruta Opromika ¢ y3KUM
napajuleNibHbIM BbIpe3oM. JlnuHHAs aHalbHas TpyOKa OKpY)KeHa BEHIOM IIETHHOK.
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Kykonka kpemoBas, ciabo OIIETHHEHHAs, AJIWHBI OKOJIO 2,7 MM M IIMPUHBI OKOJIO
1,0 mMm. T'osoBa mepenHel YacTu ¢ 8 NIWHHBIMH M 2 KOPOTKMUMHU IeTHUHKaMu. llepen-
HECTIMHKA C ABYMS JAJIMHHBIMH TOHKHMH OTPOCTKaMH B MEPEAHUX yIyIaX, C JBYMS KOPOT-
IMMH B 3aJHUX yriax. Ha kaxmod cTOpoHE IepeiaHeCHMHKH Ha OOKOBBIM Kparo Haxo-
JAUTCA 6 METUHOK, a Ha 3aJJHUM Kparo IBEC. 38}1HI/IC YIjibl NCPEAHCCIIMHKH, BBITAHYTHIC
K 3aM, JIS)KAT HAa OCHOBHOW uyacTH Haikpeuiuii. Kaxaerit Teprur I—VIII cermenrta 6pro-
LIKa C YeThIpbM LIeTHHAMU. J[eBATHII Teprut Oproiika ¢ ABYyMs JIJIUHHBIMH OTPOCTKAMH
u 10 meTHHKaMU.

YuuThiBas MOJOBOH IMMOP(U3M, aBTOP paccMaTpHBAET HAPYKHYIO MOPQOJOTHIO
3pesnoil 0codn M reHUTaJIbHbIC ammapaTel. IIpuBeIeHHBIE OMMCAHUS BCEX CTAOUI Pa3BUTHS
WUITIOCTPUPOBAHBl OPUTHHAIBHBIMU PUCYHKAaMH, JIMYMHKA — Ha pHc. 1—16, KyKOIKH —
Ha puc. 17 u 18, a B3pocasie ocobu — Ha puc. 19—36.

BuoHoMuueckass 4acThb paOOTBI CONEPKUT IKOJOTMUYECKYIO XapaKTepUCTHKY BHJA
U 0OCYXKJIEHUE ero IHKIa pa3BUTUA. Quasimus minutissimus (GERMAR) Pa3MCIIEH TJaB-
HBEIM 00pa3oM B IOKHOH W LEeHTpanbHO# EBpome kpome Toro obHapyxen u3 ['omranmnmy,
KaBka3za, Manoit A3uu u fnonuu. B Ilonbuie uzBecteH no cux nop u3 3amaanux Cyne-
ToB, Hmxueli Cunesun, 3amaganx becknmosB u IlenwH. 3TOT BUI 3aceisieT MHCOJSALMOH-
HBIC OTKPBITBIE MECTa, C PEIKO MOPOCHIMMH TpaBaMH M HHU3KOH pa3BUTEIBbHOCTBIO HA
HU3WHHBIX MECTaX W MOTOPBSIX IO BBICOTH 0Kojo 950 M Hax yp. M. Uepes [Moxpmry mpo-
OeraeT ceBepHas rpaHHIla PacIpOCTPaHEHHs 3TOr0 Buaa. B3pocibie ocodn mocine 3MMOBKH
MOSABJISIIOTCA B Mae M JKUBYT 10 aBTycTa. Bo BpeMs ColHEUHOM MOrojasl MOXKHO UX BCTpe-
TUTh HAa MHOTOJETHHKAaX, KyCTaX M Ha HHU3KUX BETBSIX JepeBbeB. Bo Bpems mioxux aTMo-
chepryecKnX YCIOBHH OHH TPSIYTCS CPEIH CTEIAIIMXCS MO 3€MJIE PACTEHHH, MOJ CBO-
0OHO NEeXAaIMMH KaMHSMH, B INEIMHAX KOMKOOOpPa3HOW IHOYBBI B KOTOPYIO OHH BIIE-
3al0T MHOT/Ia 10 TIyOnHBI 0K0J0 5 cM. JKyKn NMposIBISIOT 3HAYUTENBHYIO IOJIBUKHOCTD,
OHH CIOCOOHBI 0 OBICTPOBO JETAa W HMPHUTAHHUS BBEPX TAKUM CIIOCOOOM Kak W ApyTHe
BHUIBI LIENKYHOB. IIOTpEBOXKEHBI Ha PacTEHUSIX OHHM CTPEMHUTEIBHO MAaJal0T Ha 3EMIIIO,
a B Clly4yae MaJIeHUs] Ha CIIMHY OHM NPBITAlOT Tak JOJII0 MOKa HE MPHOOPETYT HOpMaib-
HOTO TOJIOXKEHUS M CTApaloTCs CKOPO CIPATaThCS. Bo Bpemsl MPOTHCKHUBAHUS B LIEIMHAX
MMOYBBl OHM 3arPa3HSIOT CBOE TEJIO; MOCJE BHIXOJA HAa IOBEPXHOCTH 3€MJHM CTapaTelbHO
YUCTAT CBOM YCHKH IIPH IIOMOIIM JAaIllOK IIEPBOW M BTOPOW Mapbl HOT, KOTOPBIE PaHBIIC
ObUTM OYMIIEHBI TYOOBBIMH IIPUIATKAMHU.

B BbIpalllUBAaHUM XKYKHU BbICACbIBAJIU BOAY M3 BJIQXKHOM IMMOYBbI, MUJINU COK M3 KYCKOB
¢pykTOoB (51070KM, NEpCUKH) U JTUMQY U3 yOUTBHIX MYypaBbEB. \

Ilepuon nonHOro pasBuTUs BUJA HE MEHEe IBYXJIETHHM. Siila BEpOATHO OTKJIAIbI-
BallUCh B TIOYBY BECHOM M paHHUM JeToM. B IlemmHax OblnM HaiiieHB! TUYAHKH Ha
HMHCOJISIIUOHHBIX MECTaX MHOPOCIIMX PEJKONM TpaBOW U HU3KOHW pacTUTENbHOCThIO. JIu-
YMHKN 3aCeSI0T YMEPEHHO BIAXKHYIO KapOOHAaTHYIO IOYBY Ha cyOcTpaTe pyXJISIKOBOH
n3BecTKoBoW moroje. OHM BCTpedasluch HA TIyOMHE 10 5 CM IOA Ky4KOH TpaBbl Ha H3-
BECTKOBOH CKaje M MeXAy KydKaMu cCTemromuxcs pacteHuil (Teucrium montanum L.
n Thymus L.).

Bo BTOpOil MOJIOBUHE WO JUYMHKA CTPOUT KYKOJbHYK KaMOPKY B IOYBE Ha TIy-
o6mae okono 2—3 cM. Kykonka JNEeXHT Ha CIHMHE MOANMHpaeMas TOPYAIIMMHU IIETHHKaAMHU
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U TakuM o0pa3oM H30JIMpOBaHa OT HENOCPEACTBEHHON BIaXXHOCTH MNOYBHL. Craaus
KYKOJIKH JUTHTCSI OKOJIO JIBYX HE/eNb. BBUIyIUIEHHBIE B3pOCIBIE 0COOM 3MMYIOT B KYKOJb-
HBIX KaMOpKaX, MHOTJa TOJIbKO HEKOTOphIE OCOOM ONycCKalT cBoe nomemeHue. B Ile-
HUHAX KOHCTaTHPOBAHO, YTO TJIABHBIMH BparaMH JHYWHOK U KYKOJIOK SIBJISIIOTCS JTHYMHKHU
XUIIHBIX BUAOB W3 cemelictBa Elateridae, a wmenHno: Agrypnus murinus (L.) u Ctenicera
purpurea (Popa).

B koH1IeBOH yacTn paboOTHI MPEACTABICHO CIMCOK MCIOIb30BAHHOTO JUISl HCCIIEIOBAHUS
Matepuana xpansmarocs B Wuctutyte 3oomorun IIAH B Bapmage.
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