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Uwagi o zmiennoSci osobniczej i dymorfizmie plciowym niektérych palearktycznych gatunkéw rodzaju
Hpylastes Er. (Col., Scolytidae)

3ameuannsa O HHAUBHAYATbHOW H3MEHUYHBOCTH M IOIOBOM muMopdu3Me HEKOTOPHIX
najxeapKTHYECKHX BHROB pona Hylastes ErR. (Col., Scolytidae)

Abstract. The authors present results of their studies on individual variation and sexual
dimorphism of some palaearctic species in the genus Hylastes ER. (H. ater PAYK., H. brunneus
ERr., H. cunicularius ER., H. opacus ER., H. attenuatus ER., H. angustawtus HERBST). Results
of a mathematical analysis permit to state that the use of the pronotal and elytral ratios of
length to breadth gives no certainty in the identification of the mentioned species. The present
studies, however, permitted to find characters, with the use of which. it is possible to identify
certainly species and sex in the group of large bast bark beetles and species in the group of small
bast bark beetles. On the basis of essentially distinguishing characters the key for the identifi-
cation of the studies species has been worked out.

“...Especially large species of pine bast beetles, such
as Huylastes subalpinus EGG., H. aterrimus EcG. and
H.parallelus (Cuap.), found in Japan, Siberia and Northern
Europe and even in the southern part of the Tatra
Mountains, should be thoroughly revised; their characters
presented as distinguishing are so subtle that their species-
specific value is very problematic. With great intraspe-
cific variation of pine bast beetles, these characters
completely lose their value...”

(M. NUNBERG 1954)

1 — Acta Zoologica Cracoviensia XXI1/17
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Introduction

In the abundant literature concerning different species of the genus Hylastes
ER., these species distinguishing characters based mainly on the morphology
are taken into consideration. Among characters used in the identification
of concrete species there are also such, which make a correct identifi-
cation of species difficult and sometimes even impossible. They are either un-
critically repeated by authors one after another (BALACHOWSKY 1948, BLAIR
1949, DUFFY 1953, NUNBERG 1954, PFEFER 1948, 1955, REITER 1913) or misin-
terpreted with little changes.

There are very few authors elucidating a wrong interpretation of morpholo-
gical characters (STARK 1952, HANSEN 1954, LEKANDER 1965, SCHEDL 1968
and recently BEAVER 1970), but even in these few works by the mentioned authors
many inaccuracies can be found.

The aim of the present studies was to elucidate some errors found most
frequently and to establish the most distinguishing specific characters in showing
simultaneously the intraspecific variation and sexual dimorphism of some species
in that genus.

The most common species in Poland is Hylastes ater PAYK. Specimens of
this species seem to be most varying of all known species, and for that reason
we have fccused our main attention on that species. Although this species is
very common, there is no satisfactory deseription making possible a correct
identification of all its specimens. As reported by LEKANDER (1965) the lecto-
type of H. ater PAYK. is the female, on the basis of which he made ,, a new decrip-
tion of the species”. However, the existing great sexual dimorphism does not
permit a correct indentification of males according to the same description.

All the authors mentioned in this introduction give the ratio of the pronotal
length to breadth and that of the elytral length to breadth, in figures or desecrip-
tively, as a distinguishing character of the discussed species in the genus Hylastes
Er. This character, as well as other morphological characters, makes impossible
a strict determination of these beetles. In our studies the separation of H. ater
PAvk. from H. brunneus ER. gave us the most trouble on account of great
intraspecific variation. For that reason it was necessary to prepare copulatory
organs, which gave us the basis for an errorless determination of the species.

In the European literature only HANSEN (1954), LEKANDER (1965) and BEA-
VER (1970) mention the structure of the penis, in addition to other characters,
as a distinguishing character of the species discussed by them. The employment
of anatomical structure complicates the identification of individual specimens,
but in some cases it appears to be necessary. The preparation of a set of drawings,
presenting copulatory organs, seems to be indispensable for a correct identif-
cation of some doubtful specimens. From the material available to us we have
made preparations and drawings of penis of H. ater PAYK., H. brunneus ER.,
H. cunicularius Er., H. opacus ER., H. angustatus HERBST and H. attenuatus ER.
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Methods of studies

The material for the studies was collected in the Experimental Forestry
Zielonka mnear Poznan, in the Forestries Krobielewko (Puszeza Nadnotecka)
and ‘Wilkanowo near Zielona Goéra in the period between April 4, 1973 and June
28, 1973.

Besides the material collected by the authors, they used materials from:

1. the BARKE collection — H. brunneus ER. 30 specimens
— H. cunicularius ER. 13 £
— H. attenuatus ER. 4 &
- — H. opacus ER. 4 i
2. the LERANDER collection — H. brunneus ER. 52 specimens
— H. opacus ER. 52 %
— H. cunicularius ER. 52 :
3. the LiNDEMANN collection — H. ater PAYK.1 1 specimen
4. the NUNBERG collection — H. brunneus ER. 5 specimens
5. the PampucH collection — H. ater PAYK. 48 specimens
— H. attenuatus ER. 3 e
— H. angustatus HERBST 17 i
— H. opacus ERr. 19 =
6. the PFEFFER collection — H. ater PAYK. 3 specimens
— H. aterrimus EGG. 15 &
— H. cunicularius ER. 16 o
— H. rotundicolis REITT. 14 ®
7. the SzycHOWIAK collection — H. cunicularius ER. 12 specimens

The material collected by the authors was stored in a 709, ethyl alcohol 2.
The specimens were collected from pine rolls, logging residues and horizontal
pine trunks after thinning. Copulating pairs were put into separate test-tubes.
Each specimen was labeled with a succeeding number, which excluded the possi-
bility for a specimen to be described twice. Most specimens were examined in
respect of morphology, the following characters being taken into consideration:

a) measurable: the height of the carina, the pronotal length and breadth,
the length of the median line on the pronotum, the elytral length and breadsh,
the breadth of the first three interstices and striae in the middle of the elytral
length, measurements of the 5th abdominal sternite, the length of the median
thorax line

b) unmeasurable: fovea above the clypeus, pubescence and punctation of
the frons, punctation of the pronotum, rugosities, punctation and the anterior
margin of the elytra, the shape, set and punctation of the scutellum, pubescence
of the elytral truncature, the shape, pubescence, punctation of the 5th abdominal
sternite, punctation of the 13t abdominal sternite, punetation and pubescence
of the thorax.

1 V. N. STaRK placed LINDEMANN’S specimen in specimens of H. aterrimus EGG.
% Transportation and storage in alcohol permit to avoid wearing out of hairs and scales.

1*
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Fig. 1. Penis — in natural position, close to that it occupies in the abdomen of an ingect
Tlenuc — ecrecTBEHHOE IJOJIOXKEHHE, OIM3Koe K TOMY, B KOTOPOM OH HaXOOuTCsA B 6pyume HaCECKOMOI'0
Penis — uktad naturalny, zblizony do tego, jaki zajmuje on w odwloku owada

A. Lateral view — Bux c6oxy — widok z boku; 1. dorsal side — mopcassrast cropona — strona
grzbietowa, 2. front — nepex — przéd, 3. ventral view — Opromrsas cropona — strona brzu-
gzna, 4. back — sammas wacts — tyl, a. the median lobe — xopmyc — korpus. B. Dorsal
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The authors tried to embrace all distinguishing characters of species, accepted
in the available keys and, as it may be inferred from the above lists of characters;
they also tried to take into consideration other characters, which might be useful
in identification. All mentioned above characters were recorded in a special
register book. Measurements and analyses of morphological characters were
made by a stereoscopic microscope MBS — 1 at 32 X magnification. Measuring
was performed by a micrometer (one point = 0.025 mm) and drawings were
made by the use of a square grid (one side of the square = 0.1 mm). With the
aim to obtain qualitatively similar results of measurements and observations
with reference to different morphological characters, the position and illumination
of specimens was constant 1. The measurement of the length and breadth of the
pronotum (at the broadest place) and elytra (0.5 mm from their base) and the
measurement of the length of the pronotal median line were made when speci-
mens were in a horizontal position and the illumination was directed backwards.
The sculpture of the interstices and the pubescence of the elytral truncature were
observed when the illumination was directed towards the front, because in such
illumination the elytral sculpture was most suitably exposed. The measurements
and observations of morphological characters of the abdominal side of the spe-
cimen body were made in the illumination directed backwards, the specimens
being in & horizontal position. The measurement of the carina height was made
when specimens were in a vertical position and were illuminated from the side.

After a morphological analysis the specimens were stored in a dry state,
each of them being kept in a separate test-tube.

Studies of anatomy concerned the structure of the male copulatory apparatus.
To make individual specimens ready for preparation, they were boiled in 5—7 9,
KOH for 15—20 minutes and later in H,0 for 10—20 minutes. Differences
in the concentration of KOH and in the time of boiling depended on the degree
of specimens dryness 2 The elements required were prepared under a stereoscopic
microscope MSt-130 and placed in FAURE’S fluid on the wellslide with a handing
drop. The obtaining of a true picture of the penis depends, according to the
authors, cn the position of the preparation. In the present paper the authors

! Luminous rays fall down at an angle of 60° in relation to the stage of the microscope.
2 Specimens from earlier collections were boiled longer and at a higher concentration of
KOH.

view — Buj ceepxy — widok z goéry: 1. front — nepex — przéd, 2. left side — seBb1if Gox —
lewy bok, 3. right side — npaBs1it 6ox — prawy bok, 4. back — saguss uacts — tyt, a. median
struts — moxku (orpocrkm) — nézki, b. tegmenal strut — orpocrox yutma — znamie uszka,
c. clasp — saxum — klamra, d. tops of median lobe — sepitunbr xopryca — szezyty korpusu,
e. seminal trough — nyxryc —rynienka, f. internal sac — cemennoit meurox — pokrowiec, g. la-
teral lobes — Goxopble mmactuakum — platy boezne, h. protrudent lobes — orcraromue rima-
crunkn — platy odciete, i. dorsal lobes — mopcamsubre mractuaxu — platy grzbietowe, j. tegmen —
yumo — uszko, k. blade of spiculum — somarka crukysmym — lopatka szpikulea, 1. spiculum
gastrale — creGenex — szpikulec, m. process of spiculum gastrale — 6yropox creGemsra — WyTO-
stek szpikulca, n.foot — croma — stopa
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accepted the natural position of the penis close to that it occupies in the abdo-
men of the pest (Fig. 1). Special attention was given to the structure of the
median lobes, median struts and tegmen. The external structure is warked
schematically not to darken the most important characters. The deseriptions
are supplemented with a new terminology accepted by the authors with the aim
to emphasize the importance of certain elements of the penis in the determination
of species.

Drawings were made with the use of a stereoscopic microscope MSt-130
with a square grid at magnification 48 X (one side of the square = 0.125 mm).
Details were analysed under a biological microscope MB-1 at magnification
from 50 to 600 x. In all, 67 penis preparations were made.

The best insects and preparations are in the authors’ collection in the Insti-
tute of Forest Protection, Academy of Agriculture, in Poznan.

Table I

Biometrical data for the species under study

o ot 3 Pronotal index Elytral index dlgrell oot

speci- Species Sex (mm)*

mens range |mean range | mean range | mean

250 33 1.11—1.29 | 1.20 | 1.61—2.04 | 1.83 | 3.40—4.63 | 4.08

H. ater PAYK.

250 22 1.09—1.35 | 1.22 | 1.70—2.00 | 1.87 | 3.65—5.00 | 4.36

15 : 33 1.08—1.19 | 1.14 | 1.75—1.87 | 1.81 | 3.55—4.13 | 3.95
H. brunneus ER.

15 *le) 1.13—1.19 | 1.16 | 1.78—1.92 | 1.85 | 3.97—4.55 | 4.34

7 338 0.98—1.15 | 1.06 | 1.46—1.76 | 1.62 | 3.52—4.23 | 3.83
H. cunicularius ER.

7 i) 0.94—1.10 | 1.05 | 1.57—1.73 | 1.67 | 3.82—4.38 | 4.10

15 foe) 0.97—1.10 | 1.02 | 1.56—1.80 | 1.68 | 2.40—3.00 | 2.76
H. opacus ER.

15 19 0.93—1.10 | 1.03 | 1.60—1.77 | 1.67 | 2.77—3.13 | 2.95

2 33 | 1.06—1.07 | 1.065 1.63—1.92 | 1.77 | 2.24—2.65 | 2.44
H. attenuatus ER.

5 2 1.083—1.12 | 1.06 | 1.74—1.82 | 1.78 | 2.32—2.63 | 2.51

2 338 1.06—1.09 | 1.075 1.75—1.82 | 1.78 | 2.67—2.68 | 2.62
H. angustatus HER ST

2 i) 1.05—1.08 | 1.065| 1.79—1.83 | 1.81 | 2.90—2.93 | 2.92

* Total length is the sum of the pronotal and elytral lengths.
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Disc ussion of results

On the basis of measurements of the length and breadth of the pronotum
and elytra, the pronotal and elytral indices have been estimated for each sex
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Fig. 2. Correlation between the pronotal length and breadth in H. ater PAYk. (Below the diagram
there are numbers and means of the pronotal length of males and females in different degrees

of breadth)

3aBUCHMOCTb MEXKIY AJIMHON ¥ IMupuHOH mepenuectmuku y H. ater PAY.. (ITox [IuarpamMmoit mome-
IYCHB] YUCJIEHHOCT ¥ CPEIHHE [JIMHBI NEPETHECIMHKM CAMIOB M CAMOK B PDAas3iMUHBIX CTENEHSIX

ITHPUHBI)

Zalezno$é miedzy dlugofcia a szerokofcia przedplecza u H. afer Payk. (pod wykresem
umieszezono liczebno&é i frednie dlugoécei przedplecza sameéw i samic w poszezegblnych sto-

pniach. szerokoSei)
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of the species under study. For the reason the number of measurements for
H. brunneus BR., H. cunicularius BRr., H. opacus ER., H. angustatus HERBST,
H. attenuatus Er. was insufficient, we have given only the mean and extreme
values of indices, which constitute variability of the mentioned species. (Table I).

Tor H. ater PAYK. 250 measurements of each sex and a mathematic analysis
comparable with similar analyses performed by LEKANDER (1965) for H. brunneus
Er. and by BEAVER (1970) for H. ater PAYK. were made. The present paper
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Fig. 3. Correlation between the elytral length and breadth in H. ater Payxk. (Below the diagram
there are numbers and means of the elytral length of males and females in different degrees
of breadth)
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liczebnokci i érednie dtugogei pokryw same6éw i samic w poszezegélnych stopniach szerokosei)
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Fig. 5. Distribution of the elytral index depending on the population and sex of H. aler PAYEK.
Pasnoyxenn KoaduuenTa AIUHBI K IIUPUHE HAOKPBUIMNA B 3aBUCHMOCTH OT UMCJICHHOCTH M IIOJNA Y
H. ater PAYEK.

Rozklad wspélezynnika diugosei do szerokoéei pokryw w zaleznofcei od liczebnoSci i plei u H. ater
Payxk.

contains figures showing the distribution of the pronotal and elytral indices * and
figures with the distribution of the pronotal and elytral indices depending on
the population and sex 2 (Fig. 2).

From the above figure it follows that the pronotal index for H. ater PAYK.
changes with an increase of the pronotal measurements, differently for each
sex. Omitting the extreme values of the pronotal breadth, it can be seen that
the curve characterizing the male index deviates a little from the line representing
the value 1.20 and, therefore, preserves, on the average, the same value, whereas
the female index tends to increase. The extreme values could not be presented here
because of a small number of specimens with the minimum and maximum breadth
of the pronotum 2 (Fig. 3).

1 The ordinates of points on the figures are population weighed means of lengths in different
degrees of breadth.

2 The figures are based on the indices calculated separately for individual species.

3 The extreme values were calculated on the basis of a minimum three measurements,
using the weighed mean.
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It is seen from Fig. 3 that the curves characterizing the distribution of the
elytral indices run differently for each sex. The mean male indices range from
about 1.80 to about 1.86, whereas the mean female indices range from about
1.86 to about 1.91. There is a similarity between the curves showing the distri-
bution of the pronotal and elytralindices for both sexes of H. ater PAYK. (Fig. 4).

In case of males the pronotal index ranges between 1.11 and 1.29, while in
case of females it ranges between 1.09 and 1.35. In the distribution of the same
index in relation to males as if there were two peaks. The distribution of this
index is more regular in females, although its range is considerably wider (Fig. 5).

The ratio of the elytral length to breadth in H. ater PAYK. ranges very widely,
between 1.61—2.04 in males and between 1.70—2.00 in females. That index
with such a wide range cannot be a characteristic feature of the discussed species.

Of interest is also the analysis of the shape of the pronotum and its variability
(Fig. 6).

Various shapes of the pronotum, presented in the mentioned figure, constitute
the pronotum variation within the species and sex. That variation excludes
the determination of sex in all discussed species of bast bark beetles. It is im-
possible either to identify for certain all specimens of H. ater PAYK. and H. brun-
neus ER. on the basis of the shape of the pronotum.

The analysis of the length and form of the median pronotal line in the dis-
cussed species showed that thereisno distinet correlation between that character
and the species. Only specimens of H. cunicularius Er. from the group of large
bast bark beetles have a slightly raised median line 4, which in connection with
a characteristic, anteriorly constricted pronotum constitutes a certain diagnostic
feature of the mentioned species. In the group of small bast bark beetles no
correlation was found between the form and length of the median line and the
species.

The authors found no relationship either between the seutellum shape and the
species (Fig. 7).

The above drawings present several shapes of the scutellum of H. ater
PAYK., indicative of a big variation of that character. As a result of the performed
studies that was also found in the remaining species of bast bark beetles under
study.

The present studies, however, made it possible to establish morphological
features characteristic of each species and sex under study. The authors present
these characters for different bast bark beetles.

1. H. ater PAYK. has no characteristic morphological features common for
both sexes.

— The females (Fig. 8a) bear three rows of recumbent hairs on each interstice
on the elytral truncature. The surface of the 5th abdominal sternite is evenly

¢ [ gter PAYK. and, H. brunmneus Ex. have their median line in the form of a smooth, narrow
and shining surface.
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Fig. 7. Examples of variation in the shape of scutellum in H. ater PAYK.; a) — females, b) —
males

TIpumeps! usmeHunBoCcTH (hopmbl muTKa y H. ater PAYK.; a) camxu, b) camusr
Przyklady zmiennogei ksztaltu tarczek u H. ater PAYR.; a — samice, b — samce

convex (Fig. 9a) and is covered with pits, from behind which there are recumbent
hairs. The anterior margin of that sternite is anteriorly sinuate (Fig. 10a).
— The males (Fig. 8b) have a single row of protruding hairs and irregularly
spaced recumbent scales on each interstice of the elytral truncature. In the
posterior part of the 5th abdominal sternite there is a longitudinal impression
with long, recumbent (Fig. 9¢), radially arranged hairs (Fig. 10b). The surface
of the 5th abdominal sternite is flat, except the mentioned impression, and cove-
red, like in the females, with pits, from behind which there appear recumbent
hairs; the anterior margin of that sternite is straight. /
2. H. brummeus ER. has a single row of protruding hairs on each interstice
on the elytral truncature and irregularly spaced, recumbent scales in both sexes.
— The females (Fig. 8c) have their 5th abdominal sternite with a flat
surface in the apical part, concaving towards the anterior margin (Fig. 9b)
which also distinguishes them from the females of H. ater PAYK. The 5th sternite
is with pits, from behind which there are recumbent hairs. In theposterior flat
part of that sternite pits are smaller and more closely spaced (Fig. 10c).

Fig. 6. Examples of the pronotal variation a) — females of H. ater PAYK., b) males of H. afer
PaYE., ¢) — females of H. brunncus ER., d) males of H. brunneus ER., ) — females of H. cuni-
cularius ER., f) males of H. cunicularius ER. .
Tlpumepsbl M3MEHUWBOCTH IEPeJHECIMHKN; a) — camxu H. ater PAYK., b) — camuer H. aler PAYK.,
¢) — camxu H. brummeus ER., d) — camuer H. brunneus ER., e) — camxu H. cunicularius ER.
f) — camuer H. cunicularius ER.
Przyklady zmienno$ci przedplecza a) — samice H. ater PAYK., b) samce H. ater Payk., ¢) —
samice H. brunneus ER., d) samce H. brunneus ERr., e) — samice H. cunicularius ER., f) samce
H. cumicularius ER.
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— The males (Fig. 8d) have their 5th abdominal sternite similar to that of
the males of H. ater PAYK., hairs growing out from the longitudinal impression
being irregularly protruding (Fig. 9d) and characteristically parted (Fig. 10d).

3. H. cunicularius ER., both males and females, have a single row of protru-
ding hairs and closely, irregularly spaced scales on the elytral truncature. They
are also characterized by a stocky body structure and by the anteriorly constric-
ted pronotum with a slightly raised median line.

— The females (Fig. 8¢) have the 5th abdominal sternite convex, the anterior
margin of which is sinuate anteriorly. The surface of that sternite is covered
with pits, from behind which there grow recumbent hairs (Fig. 10e).

— The males (Fig. 8f) have their 5th abdominal sternite flat, with a straight
anterior margin. In the posterior part of that sternite there is a longitudinal
impression, from which erect hairs, directed towards the apex, are growing
(Fig. 10f). The remaining part of the 5th abdominal sternite surface is covered
with pits, from behind which there grow rceumbent hairs.

In the group of small bast bark beetles (H. angustatus HERBST, H. attenuatus
ER., H. opacus ER.) the determination of sex can be based only on differences
in the shape of the 5th abdominal sternite. In the females that sternite is more
convex than in the males. The anterior margin of the 5th sternite is anteriorly
sinuate in the females and straight in the males.

4. H. angustatus HErBsT (Figs. 8g, 8h) has a single row of hairs growing
out of very small tubercles over the entire length of the first interstice. On the
remaining interstices hairs are arranged in two rows, whereas on the elyrtal
trunecature there is a single visible row of protruding hairs.

5. H. attenuatus ER. (Figs. 8i, 8) is characterized by a single row of protruding
hairs on each interstice from the base to the apex of the elytra. Hairs in the
elytral posterior part grow out from small tubercles.

6. H. opacus ERr. (Figs. 8k, 81) has a single row of hairs on the first interstice
and two rows on each of the remaining interstices. On the elytral truncature
hairs grow out from small tubercles; they are protruding and arranged in a single
row on each interstice. This speecies is characterized by a stocky structure of
the body. :

Among measurable and unmeasurable characters, analysed in the course
of the present studies, there are also such ones, which cannot be recognized as
characteristic of different species and sexes: the height of the earina, the breadth
of the first three striae and interstices, the size of the 5th abdominal sternite,
the length of the median line of the thorax, fovea above the clypeus, pubescence
and punctation of the frons, punctation of the pronotum, rugosities, punctation
and the anterior margin of the elytra, the shape,set and punctation of the scu-
tellum, punctation of the 1st abdominal sternite and punctation and pubescence
of the thorax.

Anatomical studies confirmed the correctness of the identification of differ-
ent male specimens on the basis of morphological e¢haracters recognized by the
authors as distinguishing ones. This distinetly indicates the suitability of these



567

VAN
\J\J

Fig. 9. A schematic picture of the cross-section of the 5th abdominal sternite; a) a female
of H. ater PAYK., b) a female of H. brunneus ER., ¢) a male of H. ater Pavk., d) a male
of H. brunneus ER.

CxemarTnueckuii 06pas paspesa 5-ro cermenra Gproirxa; a) camxa H. ater PAYK., b) camxa H. brun-
neus ER., ¢) cameny H. ater PAYK., d) cameny H. brunneus ER.

Schematyczny obraz przekroju piatego segmentu odwloka; a) — samica H. afer PAYK., b) —
samica H. brunneus ER., ¢) — samiec H. ater PAYK., d) — samiec H. brunneus ER.

-

characters for correct identification. On the other hand, the preparations made
it possible to establish and separate characters of the penis strueture for each
species under study.

1. H. ater PAavk. (Figs. 11a, b, ¢)

The median lobe is ecylindrical, with a characteristic step-like bend in the
mid-length on the abdominal sides. Lateral tops of the median lobe are slightly
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stretched frontwards. Protrudent lobes are large, noticeably widely spaced.
Dorsal lobes are somewhat longer than the half-length of the median lobe;
they are arcuately ended in their posterior part and slightly overlapping. Lateral,
poorly-defined lobes do not attain the mid-length of the dorsal iobes. The clasp
is rather broad than long. The tegmen is considerably longer in diameter than
the median lobe, with a long, pointed strut. The tops of the tegmen are narrow,
pointed. The internal sac is clearly seen from the abdominal side; it is long,
finely burred, espccially at the outlet of the seminal trough, and is clearly seen
in the posterior part of the median lobe.

Fig. 11. Penis of H. ater PAYK. in three positions; a) viewed from the dorsal side, b) viewed
from the side, ¢) viewed from the abdominal side
ITermc H. ater PAYK. B Tpex DOJOXKEHMAX; @) BHX C JOPCAJBHOM CTOPOHBI, D) BHI C GpIOLIHOM
CTOPOHBI, C) BUJ COOKY
Penis H. ater PAYE. w trzech polozeniach; a) — widok od strony grzbietowej, b) — widok
z boku, ¢) — widok od strony brzusznej

2. H. brunneus Er. (Figs. 12a, b, ¢)

The median lobe is strongly narrowed inthe apical part. Lateral tops of the
median lobe are strongly stretched frontwards. Protrudent lobes are asymmetr-
ical (the right one is more bulged). Dorsal lobes are slightly longer than half of the
median lobe length; they have a straight posterior margin and do not overlap.

2 — Acta Zoologica Cracoviensia XXI/17
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The clasp is elongate, sometimes medially narrowed. The tegmen is nearly equal
to the median lobe in diameter; it is broad at the ends and flattened. The
tegmenal strut is not too long and is obtuse on tihe top. The internal sac is
big, covered with large burrs, which become very small at the outlet of
the seminal trough.

l"'unl'l'
v'f:: AR ol
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¥

Fig. 12. Penis of H. brunneus ER. in three positions; a, b, ¢ as above
Tleanc H. brunneus ER. B Tpex NIOJNOXKEHUSAX; a, b, €, KaK BBIIIE
Penis H. brunneus ER. w trzech polozeniach; a, b, ¢ jak wyze]j

3. H. cunicularius Er. (Figs. 13a b, ¢)

The median lobe is spindle-like, lateral tops are gently sloping. Protrudent
lobes are not completely separate from the median lobe. Dorsal lobes are shorter
than half of the median lobe length; they are narrow, considerably spaced,
their posterior margin is arcuate, sometimes gently converting to a lateral lobe.
The elasp is broad and short, elongated between the median struts into a short,
acute process. The tegmen is smaller than the median lobe in diameter; it is
flattened on the ends and has traces of the tegmenal strut. The internal sae is
vestigial, it is defined at the lateral lobes and at the outlet of the seminal trough;
it is covered with long, acute burrs.
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Fig. 13. Penis of H. cunicularius ER. in three positions; a, b, ¢ as above
Ilenuc H. cunicularius ER. B Tpex MOJO)KEHUSX; a, D, €, KaK BBIIIE
Penis H. cunicularius ER. w trzech polozeniach; a, b, ¢ jak wyzej

4. H. angustatus HERBST (Figs. 14a, b, ¢)

The median lobe is barrel-like, the lateral tops are slightly raised. The
posterior margin of the median lobe is straight. Protrudent lobes are completely
separate from the median lobe (placed inside the median lobe, bulged in their
mid-length). Dorsal lobes are insignificantly longer than half of the median lobe,
widened backwards and arcuately ended. Sometimes they are slightly over-
lapping. The external margins of a protrudent and dorsal lobes are recumbent
on their entire length to the enternal margin of the lateral lobes. Lateral lobes
are distinet, nearly as long as the median lobe. The c¢lasp is reduced much. The
tegmen is narrow, embracng 2/3 of the median lobe circumference, with a short,
pointed tegmenal strut. The internal sac is visible on the sides of the seminal

trough, irregularly burred.

5. H. opacus Er. (Figs. 153, b, ¢)

The median lobe is elongate, evenly narrowing backwards. The posterior
margin is markedly round. Lateral tops of the median lobe are strongly stretehed
frontwards. Protrudent lobes are completely separate from the median lobe.
2.
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Dorsal lobes are a little shorter than half of the median lobe length; overlapping
much. They are the broadest in the mid-length, and their posterior margin is
parabolic. Lateral lobes are distinct, nearly as long as the median lobe. The
median struts are very close in the basal part and after the mid-length are cha-
racteristically bent. The tegmen is narrow, covering 3/4 of the median lobe
circumference, with the ends pointed; the tegmenal strut is acute, not very long.
The internal sac is not visible.

Fig. 14. Penis of H. angustatus HERBST in three positions; a, b, ¢ as above
Ilenuc H. angustaius HERBST B Tpex IOJOXKEHUAK; &, D, €, KaK BbILIe
Penis H. angustatus HERBST w trzech polozeniach; a, b, ¢ jak wyZzej

a ‘ b ©

Fig. 15. Penis of H. opacus ER. in three positions; a, b, ¢ as above
' Ilenuc H. opacus ER. B Tpex MOJOXKEHHAX; &, b, ¢, KaK BbIIIe
Penis H. opacus Er. w trzech polozeniach; a, b, ¢ jak wyzej
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6. H. attenuatus Er. (Figs. 16a, b, ¢)

The median lobe is bulgy, strongly constricting backwards after 2/3 of its
length. Lateral tops of the median lobe are sloping. Protrudent lobes are com-
pletely separate from the median lobe. Dorsal lobes are with a well-defined
posterior margin. Lateral lIobes are narrow, poorly-defined, attaining the mid-
length of the median lobe. The clasp is trapezoid, with a straight anterior margin.
The tegmen is narrow, covering 1/2 of the median lobe circumference, the teg-
menal strut is short, broad. The internal sac is very clear, like chain mail in
the upper part.

Fig. 16. Penis of H. altenuatus Er. in three positions; a, b ¢, as above
Ilennc H. attenuatus ER. B Tpex mnonokeHuax; a, b, ¢, KaK BBIIe
Penis H. attenuatus Er. w trzech polozeniach; a, b, ¢ jak wyzej

The lobes of the studied species are with transparent pits, sometimes
bearing short hairs (as in H. ater PAYK). The penis structure is principally
permanent, but there are some elements, however, which are subjected to mini-
mal changes. The most striking are variations in the clasp, in the setting of
median struts and in the structure of dorsal lobes. The existing variations do
not make the identification diff cult, since penises have quite a sufficient number
of characters, which make possible an easy and certain determination.

Summation and discussion

Results of the performed studies permit to draw the following coneclusions:

1. In the group of large bast bark beetles:

— specimens under study had a carina on their rostrum;

— sexual dimorphism (secondary characters) manifests itself clearly in
the shape and pubescence of the 5th abdominal sternite;
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— pubescence of the 5th abdominal sternite of males permits the determi-
nation of a species;

— pubescence of the elytral truncature and the shape of the pronotum make
possible a correct identification of females;

— on aceount of great variation, the pronotal and elytral indices eannot
be recognized as a diagnostic character;

2. In the group of small bast bark beetles:

— specimens under study had no carina on their rostrum;

— gexual dimorphism manifests itself poorly in the shape of the 5th abdo-
minal sternite;

— there is no correlation between a striated or foveate impression at the
rostral base and the species and sex. That impression was not found in all spe-
cies and sex. That impression was not found in all specimens of the mentioned
species. H. attenuatus ER. did not possess that character.

3. The structure of the penis is the most certain character in the determina-
tion of six species of bast bark beetles under study.

Works concerning the genus Hylastes Er. and mentioned at the beginning
of the present paper contain a number of inaccuracies and conflicting data.
Some species are difficult to determine on the basis of characters given in available
keys. This results mainly from the fact the shape and the ratio of the pronotal
length to breadth are recognized by the authors of these keys as a distinguishing
character. It is comparatively easy to show how inaccurate and divergent are
the data concerning the ratio of the pronotal length to breadth (Table II).

Table II
Biometrical data concerning H. ater Payx. and H. brunneus ER. according to some authors
Adthor H. aler P'AYK. H brunnez.os ERr.
Pronotal index Pronotal index
= e | B
1. RerrTeER 1913 Considerably longer A little longer than broader
than broader
2. Brair 1949 Pronotum longer Pronotum shorter
3. Durry 1953 Pronotum strongly elongated Pronotum not elongated
4. STRAND 1953 Longer than in H. brunneus Not so long as that of H. ater*
5. NUNBERG 1954 1.15 1.25 Shorter than that of H. ater
6. HANSEN 1954 = As long as broad
7. PFEFFER 1955 1.15 1.20 1.07 1.12
8. LERANDER 1965 1.20—1.24 1.22—1.27 1.10—1.22 1.12—1.24
9. ScHEDL 1968 Considerably longer than broader —
10. BEAVER 1970
(-from Newbrough 1.15—1.30 1.16—1.33 —
‘Waren
-from Bramshill) 1.20—1.24 1.22—1.27 —

* Tollowing LEKANDER (1965)
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This proves that by the use of this character and the pronotal shape itis impossi-
ble to identify all specimens with certainty, especially with regard to H. ater PAYK.
and H. brunneus ER. It seems also doubtful that H. ater PAYK. differed from
H. brunneus ERr. by duller and more sculptured interstices (BLAIR 1949, DUFFY
1953, HANSEN 1954, LEKANDER 1965, BEAVER 1970). On the basis of the material
examined we can state that variation of that character is so great that it excludes
any certainty in the distinguishing of the mentioned species. During our mor-
phological studies we found male specimens with slightly carved and shining
interstices, which upon preparation of their copulatory organs, appeared to
belong to H.ater PAYK. Among specimens of H. brunneus ER., sent by A. BAKKE
from Norway and by LEKANDER from Sweden, there are such, whose interstices
are more carved and dull than those of some specimens of H. ater PAYK. in the
collections of the present authors. Specimens of H. brunneus ER., sent for these
studies by Prof. M. NUNBERG, after the analysis of their morphological characters,
appeared to be specimens of H. ater PAYx. The preparation of the penises of
these specimens confirmed the determination made by the authors. NUNBERG
himself had doubts as to a proper designation of the specimens sent by him
(he attached the following note: ,This is all I have, but all this is uncertain”).
The error in determination resulted from the inaccuracy of morphological charac-
ters, which until now have been given as distinguishing traits for H. ater PAYK.
and H. brunneus ER. The occurrence of H. brunneus ER. in Poland seems to be
doubtful, although KArRPI&SKT and STRAWINSKI (1948) report that H. brunneus ER.
was found all through the former part of Poland under Russian domination
(formed at the Congress at Vienna in 1815), in the Tatra Mountains, Cieszynski’s
Silesia and Biatowieza. These authors give confusing characters for the above
species, which are also included in other, known to us keys, based on the structure
of male copulatory organs.

Some authors give a character, which is not too permanent. It concerns
a striated impression at the base of rostrumin H. angustatus HERBST. Among
the examined specimens of that species there were some without that character.
NUNBERG (1954) reports that H. opacus ER. has no ,foveate or striated impression
on the snout in front of its base”. This character is not permanent, since some
examined specimens of the above species had a foveate impression with a shining
surface.

There were many wrong identifications in PFEFFER’S collection, used by
us for the present studies. Specimens of H. aterrimus Ece. and H. rotundicolis
REITT. sSeemed to be wrongly identified already after the analysis of morpholo-
gical characters. The preparation of the penises permitted to find that the males
of these two species from PFEFFER’S collections are specimens of H. cunicularius
ER. While comparing morphological characters given in PFEFFER’S keys (1944,
1955) for H. cunicularius Er., H. aterrimus EGce. and H. rotundicolis REITT.,
we may see that these species do not differ much from one another. HANSEN
(1954), in turn, basing himself on the structure of male copulatory organs,
found that H. aterrimus Ecc. from the type series of EcGERrS is identical to
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H. brunneus Er. A beetle specimen, designated by LINDEMANN as H. ater PAYK.
and later by STARK as H. aterrimus EGG., after the preparation of the penis made
by the present authors, appeared to be H. brummeus ER., thus supporting an
earlier observation of HANSEN (1954).

The authors have discussed variation of some species with the aim to draw
attention to the most striking inaccuracies and wrong characters given in the
hitherto papers.

Data concerning the structure of male copulatory organs in species from the
genus Hylastes BR., presented in HANSEN (1954) and LEKANDER (1965), are
not deprived of mistakes and obscurities. Drawings in the work by HANSEN
(1954) are not only schematie, but, in addition, they do not present the whole
penis. The fact, that penis is not presented as a whole, eliminates many distin-
guishing characters, which make determination possible, and, besides that, it
makes the picture of the penis elements placed in the drawing deformed. These
drawings present the shape of the median lobe very superficially in the group
of ,large bast bark beetles”, whereas in the group of ,small bast bark beetles”
they are completely useless. It is not clear why two forms of the penis for H. opa-
cus ER. are presented. Does that suggest the existence of aberration or even of
a subspecies? LEKANDER (1965) additionally represented a drawing of the penis
for H. scandinavicus sp. n., made in a similar manner as that in HANSEN and
supplied with an equally scanty description, which clears little. Preparations
of H. attenuatus Er. (Fig. 16a, b, ¢) are the closest to the drawing of H. scands-
navicus LEK. It should be noticed that proportions in the drawings of H. opacus
ERr., H. attenuatus Er. and H. angustatus HERBST (HANSEN 1954), as well as
in the drawing of H. scandinavicus LEK. (LEKANDER 1965) are overdone, espe-
cially in the drawings of the penis seen from the side (compare figs. 14¢, 15¢,
16¢). This is supported by drawings in TsAI PANG-HwA, HwANG FU-SCHENG
(1964).

While analysing the above species, the authors tried to separate the most
distinguishing morphological characters, which were used for the key given below.
Upon. receipt of other palaearctic species of the genus Hylastes Er. and after
their analysis, there may be some changes in the present key. In the next paper
devoted to this genus the authors will extend their studies on the male anatomy
of the already discussed species and will try to characterize features and their
variation in the remaining palaearctic species.
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Identification Key to Species under Study on the Basis of their External
Morphological Characters

i, here s @ carimasongthe Fsnoub . i daamis i s el s O
—. There is no carina on the gnout . . . 6
2. Pronotum constricted anteriorly, the body of beetles stoeky (Flgs 8e f)

5th abdominal sternite of males with a striated impression bearing long,
straight, recumbent hairs, directed towards the apex (Fig. 10f) .
5th abdominal sternite of females has no striated impression with long,
setaceous hairs (Fig. 10e) .

5‘5‘, 99 H cumculamus ER

—_ Pronotum is not constrlcted a,nterxorly, the body elongated . . . . . 3
3. Elytral truncature with a single row of protruding hairs and wregula,rly
spaced, recumbent scales on each interstice . . . . 4

—. Elytral truncature with three rows of recumbent haars on 1nterstlces
. 92 H. ater PAYK.
4. 5th a,bdomma,l sternlte W1th a strlated unpressmn bea,rmg long, setaceous
hiaimsiss o 5
—. bth a,bdonnna,l sternlte Wlthout 1mpressmn bearlng long, setaceous halrs
(Pig. 10e¢) .
: : 99 H brw/meus ER
5. Long halrs on. 5th abdomlna.l stermte alra,nged radially, recumbent
(Figs. 9e, 10b) A
il 3‘5‘11 ater PAYK
— Long halrs on 5th a,bdommal sternlte are unevenly protrudmg and cha-
racteristically parted (Figs. 9d, 10d).
3‘3‘ H brmmeus ER
6. Inters’mees from elytral base to apex are with protruding hairs alra,nged
in a single row .
: 5‘5‘, 99 H atte%uatus ER *
— The seeond a.nd next mterstlces with a double row of hairs (on elytral
truncature hairs are arranged in a single row). . . . . . . 7
7. Pronotum markedly constricted anteriorly, body stocky (see from the
abdominal side). i L AR
. 3‘5‘, QQ H. opacus ER. b

* Sex of individual specimens in the group of small bast bark beetles may be determined
on the basis of differences in the shape and structure of the 5th abdominal sternite. Males —
the 5th abdominal sternite is flat with a straight anterior margin. Females — the 5th abdominal
sternite is convex, with the anterior margin arcuately curved frontwards.



578

—. Pronotum slightly constricted anteriorly, beetles slender (see from the
abdominal side)
3&, 99 H. angustatus HERBST *

Id entification Key to Males of Species under Study on the Basis of Penis Structure

1. Tegmen without tegmenal strut, protrudent lobes are not completely
separate from median lobe (Fig. 13a, b, ¢) . S
o ST cumculamus ER
— Tegmen Wlth a tegmental strut, protrudent lobes are complete]y separate
from median lobe. . . . . 2
2. Median lobe with a step- llke bend in mld length on, a.bdomlnal s1des
(Fig. 11a, b, ¢)
...... L H ater PAYK
— Medlan Iobe Wlthout a step hke bend in mid-length on abdominal sides 3
Apical part strongly constricted, protrudent lobes asymmetrically
arranged, visible from abdominal side (Fig. 12a, b, ¢) . S
....... H. bmnneus ER.
— Aplca.l part rounded or shghtly constrlcted, protrudent lobes invisible
from abdominal side . . . . . 4
4. Internal sac well-defined, like cha.m ma,le in upper part dorsal lobes
have Only posterior margin well-marked (Fig. 16a, b, ¢) .
....... H. attenuatus ER
— Internal sac 1nv1s1ble or poor]y deflned on sides of seminal trough, dorsal
lobes well-defined, oval, way overlap . . . . . b
5. Median lobe laterally flattened, internal sac 1nv1s1ble medxan struts
narrowly spaced and characteristically bent after mid- length (Fig.
15a, b, ¢)

o

....... : H opacus ER
—. Medlan lobe cyhndrlca,l mterna.l sac shghtly defined on sides of seminal
trough (Fig. 14a, b, c)
L e e D H. angustatus HERBST
Institute of Forest Protection

Academy of Agriculture
Poznan, Poland
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STRESZCZENIE

W pracy niniejszej autorzy przedstawili wyniki badan dotyczgcych zmien-
nosci osobniczej i dymorfizmu pleiowego niektérych palearktycznych gatunkéw
z rodzaju Hylastes Br. (H. ater PAYK., H. brunneus ER., H. cunicularius ER.,
H. opacus Er., H. attenuatus Er., H. angustatus HERBST). Wyniki analizy mate-
matyceznej wykonanej dla H. ater PAYK., poréwnywalne z podobnymi analizami
wykonanymi dla H. ater PAYK. i H. brunneus ER. przez innych autoréw, pozwa-
laja stwierdzié, ze poslugiwanie si¢ wspolezynnikiem diugosci do szerokosei
przedplecza i pokryw w celach oznaczeniowych nie daje pewnogei odrézniania
powyzszych dwoéch gatunkéw. Dotyezy to réwniez pozostatych przebadanych
gatunkéw z uwagi na duze zmiennogei wartosci wymienionych wspélezynnikéw.
Roéwniez inne charakterystyezne cechy morfologiczne podawane w dostepnych
nam publikacjach i kluczach 83 bardzo zmienne i subtelne, co obniza, a nawet
pozbawia je zupelnie wartosci cech gatunkowych.

Badania pozwolily ustali¢ jednak cechy, za pomocg ktérych pewnie okreslié
mozna gatunek i pleé w grupie zakorkéw duzych (H. ater PAYK., H. brunneus
ER., H. cunicularius ER.) oraz gatunek w grupie zakorkéw matych (H. opacus
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ER., H. attenuatus ER., H. angustatus HERBST). Oznaczenia plei zakorkéw matych
dokonaé¢ mozna na podstawie réznic w ksztalcie i budowie pigtego segmentu
odwloka.

Sporzgdzono réwniez preparaty mikroskopowe i rysunki peniséw szedciu
badanych gatunkéw. Rysunki przedstawiaja narzady kopulacyjne samcow
w trzech polozeniach (od strony grzbietowej, brzusznej i z boku). Zamieszczone
sa takze opisy peniséw uzupelione nows terminologia, przyjeta przez autorow,
celem podkreslenia waznosci poszezegdlnych elementéw dla determinacji ga-
tunku.

Wystepowanie H. brunneus Er. w Polsce wydaje sie byé watpliwe.

Na podstawie cech istotnie réznigcych opracowano klucze do oznaczania
przebadanych gatunkow.

Klucz do oznaczania gatunkéw na podstawie zewnetrznych cech
morfologicznych

eeNaryleisznajdu)ersieslaliesmeaiie o ol o 3 el e S e RIS T e e D)
== iNla mygkeuibhra ks kalai e e 6
Przedplecze w przedniej czesei przcwezone chrzasmze kr@peJ budowy
ciala (rys. 8 e, f). Na pigtym segmencie odwloka samecéw bruzdkowate
zaglebienie, z ktérego wyrastaja dlugie, proste, przylegajace, skierowane
ku apeksowi wloski(rys. 10f). Na pigtym segmencie odwloka samic
brak bruzdkowatego zaglebienia z dlugimi szezeeoiniastymi ‘wloskami
(rys. 10 e) .

A=

- 5‘3‘, 99 H cumculamus ]]R
— Przedplecze bez przcwgzema W przedniej czeém, chrzaszeze o wydluzonej

. gylwetce ciala . . . 3
3. Na §cieciu pokryw, na rm@dzyrzedach p0]edyncvy s7ereg odstameych
wloskéw i nieregularnie rozmieszczone, przylegajace tuseczki. . . . 4

—. Na §cigciu pokryw na migdzyrzedach trzy szeregi przylegajacych Wloskow
aEi .99 H. ater PAYK.
4. Na. p}@tym segmencle odwloka bruzdkowate zagl@bleme z dtugimi szezeci-
niastymi wloskami . . . D
—. Na pigtym segmencie odwloka braL zagl@blenla Z dhwlml szczccmmstynn
wloskami (1ys 10¢) .
; 99 H bmnneus ER
5. Dlugle wloskl na p}@’(ym segmencte odwloka, ulozone promieniowo, przy-
legajace (rys. 9¢, 10b)
: : el 5‘5‘ H ater PAYK
— Dlugle Wloskl na plaﬂym segmencle odwloka, réwnomiernie odstajace,
ulozone w cha,rakterystyczny przedziatek (rys. 9d, 10d) A
b 33 H. brunneus ER.
6. Na mledzyrzedach od nasady do konca, pokryw, odstajace wloski, utozo-
ne w jednym szeregu . . . . . . . . . &&, 92 H. attenuatus Er. *
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. Na drugim i dalszych miedzyrzedach, wloski utozone w dwdch szeregach

(na $cieciu pokryw jeden szereg odstajacych wloskéw na kazdym. mie-

dzyrzedzie) . S

Przedplecze w przedniej czefci Wyraz'nie przewezone, chrzgszeze krgpej
budowy ciata (patrz od stlony brzusznej chrzaszeza) . i

s .43, 99 H. opacus ER *

Przedplecze lekko przewezone w przedniej czelci, chrzaszcze Sll)llkle_]
budowy ciata (patrz od strony brzusznej chrzagszeza) . ;

33, 9 H. angustatus HERBST &
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Klucz do oznaczania samcow badanych gatunkéw na podstawie

.L\"

budowy peniséw

. Uszko bez znamienia, platy odciete, niecallkowicie oddzielone od korpusu

(Fysudaiaby o) o i i . - .« . H. cunicularius ER.
Uszko ze znamieniem, platy oau(gte, catkowicie oddzlelone od korpusu
Korpus ze sechodkowatym zagieciem w polowie dtugosei po bokach strony
brzusznej (rys. 11a, b, ¢) :
: H ater PAYK

: Korpus bez schodkowatego zaglgcm W polome dtugosei po bokach strony

brzusznej. . . . .
Czesé apikalna silnie przewgzona, plafoy odciete, ulozone mesymetryczme,
widocezne od strony brzusznej (rys. 12a, b, ¢) .

: H bmmneus ER

; Ozesc aplkalna 7aokrag10na lub Iekko plzewezona, platy odeciete, niewi-

doczne od strony brzusznej

. Pokrowiec wyraZnie zaznaczony, w gorne] czesel ko}czugowaty, platy

grzbietowe z wyraznie zaznaezong tylko tylng krawedzig (rys. 16a, b, ¢)

e ol JH. attenuatus ER.
Pokrowwc n1ew1d007ny lub slabo zaznaczony po bokach rynienki, platy
grzbietowe wyraznie zaznaczone, owalne, moga zachodzié na siebie

. Korpus boeznie splaszezony, pokrowiec niewidoczny, nézki wasko osadzo-

ne, charakterystyeznie zalamane poza polows swej dtugogei (rys. 154, b, ¢)
. H. opacus ER.

: Korpus Wa,lcowaty, pokmmec lekko za,znaczony po bokach rynienki

(myRi e )i S e H anguistatis, HERBST

* Pleé poszezegblnych, okazdéw w grupie zakorkéw malych okreslié mozna na podstawie
réznic ksztaltéw i budowy piatego segmentu odwloka. Samice — powierzchnia piatego segmentu
odwloka jest wypukla a przedni brzeg tukowato wygiety ku przodowi. Samce — powierzchnia
piatego segmentu odwloka jest plaska, a przedni brzeg prosty.



582

PE3IOME

B macrosieii paboTe aBTOPBI IPEACTaBUIIM PE3YJIbTAaThl UCCIEAOBAHMMA, KACAIOIUAXCS
VMHIUBUIYAJBFHON M3MEHUUBOCTH U IIOJIOBOrO AUMOP(hH3Ma HEKOTOPHIX MAJIEAPKTUUECKIX
BunoB poga Hylastes Er. (H. ater PAYK., H. brunneus Er., H. cunicularius ER.,
H. opacus ERr., H. attenuatus ER., H. angustatus HERBST). Pesynpratsl maTeMa-
TUYECKOro anaimmsa st H. ater PAYK. KOTOpBIE MOYKHO CPaBHUTh C IOHOOHBIMHI
aHaJIN3aMy, IPOB- JEHHBIMY Apyrumu aBTopamu miid H. ater PAYK. u H. brunneus ER.,
IIO3BOJIAIOT 3aKJIOYMTh, UTO HCHOJB30BaHME KO3(h(dUIMEHTa MINMHBI K IUNPUHE
MEPENHECIVHKA ¥ HAOKPBUIMA C IEJIBI0 ONPENEICHNsT BUIOB HE JA€T YBEPEHHOCTH
B DasrpaHUUCHUM [BYX BBILIECYIIOMSIHYTHIX BHUIOB.

Jpyrae xapakTepHble MOP(OIOrHUeCcKIe IPU3HAKK B CYLIECTBYIOIHX ITyOJIMKAIHX
U ONIPENeNIUTEIbHBIX TaOIHIax SIBJISIOTCS OUSHS M3MEHUMBBIMUA U YTOHUEHHBIMM, UTO
CHWYKAET M J[AYKE COBEPIIEHHO JIMIIAET WX 3HAUEHUA BUJIOBBIX IPHU3HAKOB.

Hacrosmue ucciieqoBaHus MO3BOJIMIIN, OJHAKO, YCTAHOBUTH NMPU3HAKU, C IOMOIIBIO
KOTOPBIX MOYKHO C YBEPEHHOCTHIO OIPENEIUTD BU U NIOJI B rpyIrie GOJIbIINX KOPHEKUIIOB
(H. ater PAYK., H. brunneus ER., H. cunicularius ER.)a Taroxe Buj B IpyIIe Majbix
KxopHexuIoB (H. opacus ER., H. attenuatus ERr., H. angustatus HERBST). Onpenene-
HHE II0JIa MaJbIX KOPHEXKWIOB MOYKHO IIPOM3BECTH HA OCHOBaHMU pasHui] B (opme u
CTPYKType 5-ro cermenra Opromka. Coenanbl TArKe MUKPOCKOIHYECKUE IIPENapaThl U
PHUCYHKHM [IEHHCOB IIECTH MCCIIEHOBAHHBIX BUIOB. PHCYHKH NPENCTABIISIIOT KOIYJISTHB-
HbIE OpPraHbl CaMIOB B TPEX IIOJIOXKEHUSX (C JOPCAJIBHOM, OPIONIHON CTOPOHBI U COOKY),
B pabore momelneHBI TaKyKe OIMCAHUS IIEHHCA, BOCIIOJIHEHHBIE HOBOM TEPMHUHOJIOIHEH,
IPUHATON aBTOPaMM, YTOOBI IOJYEPKHYTh 3HAUEHHME OTHEJIBHBIX 3JIEMEHTOB JJla OIpe-
JleJIeHnsI BUA.

ABTOpBI CTaBAT IOJ comuenue Bbicryiutenue H. brunmeus ER. B Ilomnsiue.

Ha ocnose cymecrBenHo nubdepeHIUpYOmuX IPU3HAKOB COCTaBJIEHA ONPEHEIIH-
TeJIbHas TaOJUIA JJIST MCCIIEHOBAHHBIX BUIOB.

OnpenenurenpHas Ta0aUI[a UCCIETOBAHHBIX BUJOB Ha OCHOBE MOPGOI0ru-
YECKHX IPU3HAKOB

1 Ha DOCTPYM: MIMECTCHRIIIb . oren s f i Dol i S o il e )

— i Ha pocTpyM HET RIDDT - ioiia s 0 i s e s o o G

2. IlepemHecnuHKA B IEpEOHE YaCTU CYKEHA, KYKH KOPEHACTON CTPYKTYPHI TeJla
(Puc. 8e, f)

Ha 5-om cermeHTe GproIuKa camiioB 60po3quaToe BAABIIEHHE, U3 KOTOPOIO PACTyT

IUTMHHEBIE, IPSIMBIE, TIPUJIETAIOIIE BOJIOCKH, HANTpaBJjleHHble K anekcy (Puc. 10 )

Ha 5-om cermenTe Gpromixa caMmoK HET GOPO3AUATOrO BABJIEHUSA C JJIMHHBIMM,

meTUHUCTEIMU Bojiockamu (Puc. 10 ) . . . . Rl v :

................5‘3‘,99H0umculamusER
— IlepeguecnurKa 6e3 Cy)>KeHUs B IEPEIHEN UaCTH, KYKH C YIJIMHEHHbIM CHITySTOM

TeNawita il cnela s e s s R oe i e L s e e 00
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. Ha cpese HagKpbLIiit Ha MEXKIYPSIABSX OJIHH P OTCTAIOIUX BOJIOCKOB 1 HEpery-

JSIDHO PasMEIlEHHBIE, OPHJCTAIOINe YSIIYHKE . . . . . . . . . . . . . .
Ha cpese Hanmxpbummii Ha MEXKIYDSIbsIX IO TPU PSAJA I PHIIETAIOIIAX BOJOCKOR
QLT alert P AWK

: Ha 5 -OM CErMEHTE 6p10mf<a 6op03,uanoe BIABJICHUE C IJIMHHBIMU, IIETUHCKUMU

BOJIOCKaMH .

Ha 5-om cermenre Gpromika HeT BAABIIEHUSA C IMHHBIMH, L{ETHHCHCTHIME BOJIOC
rami (Bueh 10Nl = e aiii i

b e e e R G L OO BT b einels, RS

. JIMuHHbIC BOJIOCKM Ha 5-OM CErMEHTe GPIOLIKA YIIOYKEHDI JIyueo0pasHo, IPUIIEr-

rammne (Puc. 9 c, 10 b)
Sl ater PV
JHHEbIE BOJIOCKH HA 5-OM CermeHTe GDIONIKA PABHOMEPHO OTCTAIOIIME, YIIO-
YKEHBl B XapaxTepHblil npoGop (Puc. 9 d, 10 d)
e R e R e e O
Ha meyxyps/ibaX OT OCHOBAHMS1 /J0 KOHIA HATKPBIIMIA OTCTAIOIIHE BOJIOCKH, yJIO-
JKEHHBIECBOMMH PAR . . ol o ; ;
gg,QQHattenuatusER*
Ha BTOPOM U CIIE/TYIOIINX MEXKIAYPSIIHSX BOJIOCKY YIIOMEHBI B IBA psifa (Ha cpe-
3€ Ha/IKPBUTME O/(MH PSI/L OTCTAIOMUX BOJOCKOB HA KAYKOM MEYKIYPSmbe).
ITepenuecnunKa B mepeHell YacTH SIBHO CyKeHa, YKYKH KOPEHACTOH CTPYKTypa
Tena (CM. ¢ OpIOLIHOK CTOPOHBI YKYKa) R
e e e e e OO oA R X
ITepennecrmmia crerka cyy<eHa B IepeqHE JaCTH, KYKH TOHKHE (cm. ¢ Gprom-
HOM CTOPOHBI JEYKA): o o s o st

3&, 92 H. angustatus HERBST *
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OIIpC,ZIeIII/ITCJILHaH Taﬁnnua CaMIOB HCCJIECOOBAaHHBIX BHUIOB Ha OCHOBE

il

2.

CTPOCHUSA II€HUCA

YIIKO 6e3 0TPOCTKA, OTCTAININE IUTACTHHKY HE IIETHKOM OTHEJIEHBI OT KOpIyca
(Brcsd Shaiisc)on e noiits. s e S R e et
St s s s e el e R cuniculariisi BR
VYIIKO ¢ OTPOCKOM, OTCTAIOIIHE IUIACTMHKHU LEIMKOM OTIENEHBI OT KopIyca
Kopmyc co crynenuarsim neperuGom B IOJIOBUHE JUIMHBL IO GOKaM GpIOIIHOM
cropoub! (Puc. 1la, b, c)

S s s Hater PAYiR

Kopnyc 6e3 CTYIIEHYATOr'0 nepem6a B IIOJIOBUHE [IMHBI IO OOKam OpromiHoi
CTOPOHBI

. . . (R R Y . o s 6 s e

* Tlon OTAENBHBIX SKIEMIULIPOB B TPYINE MANLIX KOPHE)KMJIOB MOYKHO ONDENEIATh HA OCHOBE
pasHuIl B (popme u CIpyKType 5-T0 cermenta 6promrxa. CamKu — IHOBEPXHOCTH 5-TO cermenTa OpromrKa
BBINYKJIAs, & MepeHuii Kpail Apyroo0pasHo BITHYT Brepes. CaMiibl — IIOBEPXHOCTh 5-TO CETMEHTA
OpIolIKa IIIOCKast, 8 MepeHuil Kpail MpsiMoi.
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3. AnmkanbHasg 4acTh CHJIBHO CY)KeHa, OTCTAIOUIHUE IUIACTHHKY YIIOXKEHBI HE CMME-
TPHYHO, BUAHBLI ¢ GpromHo# cropoms! (Puc. 12 a, b, ¢) . 5
HbmnneusER

— AmmKaypHasg yacTh OKPYIJICHA WM CJIETKa Cy»KEHa, OTCTAIOIIHE JIONACTH HE BUIHbI
c OpIOIIHOM CTOPOHBI . . . . . . :

4. CeMeHHOI MEIIOK $ICHO OYEpUYeH, B BEPXHEH YaCTH KOJbUYrOoOpasHBIH, TOP-
CaybHbIE TUIACTHHKA HMEIOT sSCHO OOO3HAUEHHBIH TOJBKO 3amHuii Kpah (Puc.
165 as s . :

g ; .....HattenuatusER
— CemeHHou MEIIOK HEBUIUM UITH cna60 0603HaquHBII/I 110 GOKaM AYKTyca, JOpCajlb-
HBIE TJIACTUHKY SICHO 0003HAUEHBI, OBAJIbHBIE, MOTYT 3aXOMUTEH OJ(HA HA [IPYIYIO

SIS G (e RS s T T K S R e e R S SO O e S0 ) .

5. Kopryc mo 6oKam yIUIOLIEHHBI, CEMEHHOH MEIIOK HEBHIMM, HOYXKKU Y3KO yCTa-
HOBJICHBI U XapAKTEPHO COTHYTHI 32 MOJIOBHUHON CBOEH MIJIMHEI (Puc. 15 a, b, ©)
T e e e el e T opaens BR
— Kopmyc IMIMHAPHYECKAN, CEMEHHOM MEIIOK CIIETKa 0003HaUueH II0 Ooxam AyK-

tyca (Puc. 14 a, b, ¢
Gy e e B e T H anguistatus BERBIT
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