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I. THE PROBLEM

The genus Zygaena F. is very richly represented in the European ento-
mological literature. In the Polish literature there are only poor data con-
cerning this genus and most of these are only faunistic notes contained in
about 60 papers. Only a few papers deal in whole with the genus Zygaena F.
(KLEMENSIEWICZ 1900, 1902; Horix 1939). Of these, the only paper com-
prising a detailed study of all the Polish species of Zygaena F., is that of HoLik
(loc. cit.).

The present paper is a study of the variation of the species of the genus
Zygaena F. occurring in Poland. Tt also contains some data on the ecology
of the group in question. A thorough study of a group of insects, continued
for a long time, is necessary to observe such phenomena as real pattern of
the variation of studied populations, migration, genetic contacts, ecological
barriers, extinction or abundant appearance of individual species in some
localities.

I do not split the genus Zygaena F. into smaller genera or subgenera, for
in my opinion, the genus is a very compact and homogenous one in external
characters and also in the genitalia. However, many authors treat this genus
as a complex of several distinct subgenera or even genera (BURGEFF, FORSTER
& WonLrAHRT, Horik, REiss). Especially, the male genital armatures show
that the genus in question is only one genus. Also the larvae of Zygaena F.
species do not fall into distinet groups which might be treated as belonging
to distinet genera.

Because of the very wide range of the variation observed in the Zygaena B,
species, the identification of individual specimens is often not easy. Many
workers described a large number of local forms or aberrations under the name
,varietag®, which should no longer be used. I use subsequently the followings
infraspecitic terms (after ForD, TREMEWAN etc.): Subspecies (ssp.) — specimens
of populations that live in a continuous, limited area, and which are charac-
terized by subspecific characters; forma alicuius loci (f. loc.) — a form ap-
pearing in a very small area; forma tempestatis (f.t.) — specimens of po-
pulations occurring on the wing at a different time from that of the typical
form occurring in the same area (TREMEWAN, 1961, Dz\tBROWSKI, 1963). The
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differences in the time of appearance and the ecological barriers are due to the
genetic isolation of such a form; aberration (ab.) — the specimens appearing
in the whole of the range of the species in question and having recessive genetic
features due to external factors, such as temperature, humidity, food ete. The
teratological forms are also here considered (HoLIk, 1939, pl. TV, 108, SCHWARZ, °
1942) and also pathological forms.

In the thirties of the present century many geographical races were described
under the term ,varietas®. Recently the term subspecies has been adopted
tor these races. However, the number of described subspecies of the Zygaenidae
is still increasing and, on the other hand, the differences between the individual
subspecies are often so minute that, in many instances, a correct determination
of the specimens is impossible in the absence of the locality labels. These
difficulties appear even when the type specimens are available for a comparison.
Moreover, the specimens bearing some features typical of a subspecies often
within the ranges of several subspecies of the species under consideration. Thus,
the individuals with features typical of Zygaena loti austrosilesia PRZEG. & PRACK.
occur singly in the whole of the area of the distribution of this species in Poland.
Then, specimens with characters of Z. filipendulae anglicola TrRMN., Z. trifolii
pajini TRMN., Z. lonicerae transferens VRrY., Z. lonicerae leonensis TRMN. or
7. lonicerae jocelynae TRMN. appear often in Poland (being not described from
Poland). Because of these facts, the present author lists only the most out-
standing subspecies appearing in Poland.

The aberrations are considered here only for the practical purposes. So far
as enormous number of aberrations of the Zygaenidae have been described.
Many of these were deseribed on base of such slight differences that the practical
purpose of them is neglible. Therefore the present paper includes descriptions
of only a few very outstanding aberrations and the proposed names are similiar
to those used for similiar aberrations occurring in other species, e.g. Z. viciae
(DEN. & SCHIFF.), ab. pygmaea ab.n. and Z. trifolis (Esp.), ab. pygmaea
JOCKAYNE. In other instances the name indicates the change of the pattern,
e.g. Z. purpuralis (BRUNN.), ab. reducens ab. n. The undescribed aberrations
which are characterised by a combination of the characters of two or more
known aberrations (e.g. Z. carniolica berolinensis LEDERER, ab. cingulata
Dz1uRz. -+ ab. weileri ST6R., or Z. filipendulae (L.) ab. conjuncta TurT + ab.
miniate TUTT) have not been described in order to avoid introduction of new
names.

Material examined

The following material of the genus Zygaena F. was examined: the collections
of the Institute of Zoology of the Polish Academy of Sciences in Warszawa,
the Institute of Systematic Zoology of the Polish Academy of Sciences in
Krakéw, the Museum of Upper Silesia in Bytom, the Museum of the National
Park in Pieniny, private collections of S. Barkowskr, W. DOBRANSKI,
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B. PALIk, B. PrRUSZYNSKI, the late P. RAEBEL, mgr K. SIunA, mgr A. SKAL-
SKI, S. SKRABANIA, Dr. R. Szpor, the late Dr. S. Torr, Ing. W. WEGLARSKI,
Prof. Dr: R. J. WoJTUSIAK, as well as my private collection containing about
4100 specimens of Zygaena F. It is a pleasure to express my thanks to everybody
who has helped me during the preparation of this paper.

_ In spite of the rather extensive material which has been studied, Zygaena F.
species are not well known from many regions of Poland. This is partly due
to serious damages to many collections during the last war. Thus, much of the
material is incomplete and, in some instances, impossible to reconstruct, as
many areas have been changed by agriculture, industry, and sometimes by
natural processes.

The material studied comprises over 9000 specimens. The specimens with
incorrect data have not been considered in the preparation of this paper. It is
of much importance to note, that in many instances, the private collections
do not show real range of the variation of the individual species. The amateurs
usually collect only specimens in good condition, then, decidedly aberrant
specimens, or, sometimes, species with they like. As very good example, one
can cite Zygaena carniolica (Scor.). Most specimens of this species’in the private
collections are pretty females and specimens with a red belt on the abdomens,
while the males and specimens of a form similiar to the less pretty ssp. beroli-
nensis LEDERER are decidedly fewer in number. In fact, specimens similiar
to this subspecies represent the most common form in populations occuring
in South Poland. However, judging by the collections, it would be impossible
to detect this phenomenon. : ' '

It is also noticeable, that the collectors often take specimens on one oc-
casion only and a sufficient number has been taken for their collection further
collection ceases. However, this does not show the real pattern of the respective
population, for some forms do not appear every syear, or appear only at the
beginning or at the end of the broad. Thus, it is necessary to visit a locality
for a long time and collect long series of males and females for comparative
study. However, sometimes it is easy to destroy completely a population in
a small locality, so one should be very careful in collecting scarce species.

Figs. 1—5. 1 — male genital armature of a member of the genus Zygaena F. aed. — aedoeagus,
cor. — cornuti, ves. — vesica, 1. d. — lamina dorsalis, 1. v. — lamina ventralis, d. ej. — ductus
ejaculatorius, p. — ,,plate“, coe. — coecum, unc. — uncus, ¢. — corona, val. — valva, vin. —
vinculum, an. — anellus, s. — saccus, I — costal margin, IT — caudal margin, IIT — ventral
margin. 2 — female genital armature of a member of the genus Zygaena F. B.c.— bursa
copulatrix, si. — signum, d. b. — ductus bursae, d.s. — ductus seminalis, b. s. — bulla semi-
nalis, 1. a.-—lamella antevaginalis, o.b.— ostium bursae, l.p.— lamella postvaginalis,
p. — ,plate“, 8. T. — eighth tergite, ant. a. — anterior apophyses, p. a. — posterior apophyses,
p. an. — papillae anales. 3 — an abdomen of a Zygaena F. from lateral side. 4 — male genital
armature of a member of the genus Zygaena F. from lateral side. One valva removed. 5 — an
abdomen of a female of Z. ephialies (L.), ventral view,
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Method

The genital slides are prepared in Damara or Canada balsam. The lightly
sclerotized parts of the genital armatures are coloured in chrysoidine or eozine.
Because of the very strong sclerotization of the tergites and sternites of the
abdomen in the representatives of the genus Zygaena F., the genital armatures
are removed from the abdomen. The genital armatures are prepared in a ventral
position which shows best the most important taxonomic characters. In the
male genital armatures the aedoeagus is always removed (fig. 3). The aedoeagus
is shown in lateral position and the lamina dorsalis and lamina ventralis are
slightly deflected in order to show their shape. The cornuti are always shown
in larger magnification. Every female genitalia figure has an additional figure
of a part of the signum in high maginification to show the structure and situation
of the spines of the signum. The figures 6-—117 are made in the same magni-
fication for a comparison of the differences in the size and proportions of the

. genital armatures whithin individual species. The figures 125—136 and 139—
154, as well as those in colour plates are made in the same magnification.

The terminology of the male and female genital armatures follows that
of ALBERTI (1959). The uncus sensu ALBERTI is, in the Zygaenidae, homo-
logous to socii occourring in some Lepidoptera, according to the opinion of
the present author. However, most authors use the terminology of ALBERTI.
The parts -of the genital armatures are considered here in the following
sequence: .
male (fig. 1) — valva, corona, uncus, tegumen, saccus, anellus, aedoeagus,
yblate“ (a bulb full of very thiny, hair-shaped spikes), cornuti, lamina ventralis
and lamina dorsalis;
female (fig. 2) — signum of bursa copulatrix, ductus bursae, ostium bursae,
lamella antevaginalis (surrounding ostium bursae), lamella postvaginalis, ,,plate“,
8th tergite, posterior apophyses, anterior apophyses, papillae anales.

The present work is not a complete monograph of the Polish Zygaena species,
and a further detailed field study would certainly bring new data as the fauna
of the Zygaena species of some regions of Poland is still poorly known. Moreover,
several existing collections have not been studied because of various difficulties.

II. SYSTEMATIC PART

1. Zygaena carniolica (Scororr, 1763)

Male genital armature (figs. 6, 7): Valva elongate, rather ractangular, being
more rounded in other species of the genus in question; costal and auter edges
straight, ventral edge convex. Corona strongly developed. The arms of the
uncus slender, strongly tapering apicad, broadly opened. Saccus in some in-
stances narrowed at base. Anellus rectangular, rather lightly sclerotized through-
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out. Aedoeagus slender, as long as valva. ,Plate” well developed, full of nu-
merous, tiny, dark spines; situated in the central part of the coecum, however,
its position is very often changed after preparation, it may even be removed
out from the aedoeagus, through the short, broad vesica. Cornuti in form of
a pair of lightly sclerotized lamellas sovered with numerous, small spines.

In general, the male genital armatures of Z. carniolica (Scor.) are constant,
showing only little variation. The only differences found were slight and were
in individual dissected specimens, in the armature of the ,plate”, the degree
of the narrowing of the saccus and in the shape of the lamina ventralis. Very
small specimens (with forewing length less than 9,5 mm.) have their genital
armatures proportionately smaller.

Female genital armature (figs. 8—10): Signum of the bursa copulatrix
large, consisting of numerous, short spines situated elliptically. The points
of these spines are outwards from the middle axis of the signum, dividing it
into two symmetrical parts. The situation and number of the spines of the
signum varies somewhat in individual specimens. The size and the shape of
the spines are constant. Ductus bursae narrow, partly well sclerotized, with
several small spines which in shape resembles those of the signum. Ostium
bursae cup-shaped, sometimes strongly broadehed. ,Plate® heavily sclerotized,
usually triangular, with tip pointed to papillae anales; the variation of the
»plate“ is shown by the degree of the sclerotization, the different shape, or
partial reduction. The variation of the shape of the VIIIth tergite, the anterior
apophyses and posterior apophyses is very little and of no significance.

A teratological, female genital armature is shown in fig. 10. Signum with
a decidedly lesser number of spines with their tips pointed chaotically in
different directions. Ductus bursae bent, rather normal. An additional large,
heavily sclerotized body (fig. 10-y) at the ostium bursae. This body resembles
somewhat enlarged ostium bursae. ,Plate“ in form of an irregular, heavily
sclerotized lamella. Below the ,plate®, there is a very heavily sclerotized body
unlike anything observed in the other female genital armatures. Anterior
apophyses strongly shortened, pointed. Three oval, heavily sclerotized plates
with characteristic sculpture are situated in the VIIIth tergite (fig. 10-z).
Such plates have not been met with in any other genital armature. Posterior
apophyses vestigial, asymmetrical, terminated by heavily sclerotized plates.
The specimen studied belongs to ssp. berolinensis LEDERER. being quite normal
in facies. The population from which this specimen originated became extinct
in 1959. It is of much interest to note that in the same locality, other species
of the genus Zygaena F. occur and have not been disturbed by the factors
which have caused the extinction of Z. carniolica berolinensis LEDERER.

The species under consideration shows a wide range of variation in various
regions of Poland. In facies it varies not only in the pattern and the colour
of the wings, but also in the celour of the fringe, the belt of the abdomen, the
size etc. This considerable variation resulted in the descriptions of several
subspecies, some of which were described from regions close to Poland. These
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are Z. carniolica berolinensis LEDERER, Z. carniolica viridis PRZEG., Z. carniolica
modesta BGFF. and Z. carniolica onobrychis (DEN. & SCHIFF.). Z. carniolica
berolinensis LEDERER is characterized as follows: Specimens large with forewing
length 14—16 mm., of thickest shapes. The borders of the spots are almost
completely reduced, the spots are carmine. The abdominal belt is absent.
Patagia and tegulae are black, rarely dusted with white scales. The ground
colour of the forewing and of the body is black with a blue-green sheen. Des-

Figs. 6—10. Genital armatures. 6 — Zygaena carniolica (Scor.), male, Krayzanowice, 8. VIII.

1954, Genital Slide No. 142. 7 — Z. carniolica (Scop.), male, Bolechowice, 31. VII. 1950

Genital Slide No. 235. 8 — Z. carniolica (Scop.), female, Ojecéw National Park, Saspowska

Valley, 15. VIII. 1959. Genital Slide No. 70. 9 — Z. carniolica (Scop.), female, Glanéw,

20. VII. 1950. Genital Slide No. 132. 10 — Z. carniolica (Scop.), female, Ojeow National
Park, Grodzisko, 27. VIII, 1957. Genital Slide No, 250.
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cribed from northern Germany. (neighbourhood of Berlin). The. specimens of
Z. carniolica viridis PRzEG. have the forewing 13—15. mm. long. It is-very near
to the preceding subspecies and was-described from the Ukraine. Z. carniolica
modesta BGFrR. Liength of forewing 12-—14 mm. Borders of the forewing spots
narrow, spots dark, carmine. Belt of the abdomen slightly. traceable, or com-
pletely absent. Patagiae and tegulae slightly dusted with white scales. Ground
colour of body and forewing black, with a blue or olive-green sheen. Occurs
in central and south-western Germany, -and in some regions of west Czecho-
slovakia. Z. carniolica onobrychis (DEN. & SCHIFF.). Small specimens with forew-
ing 11—13 mm. long. Borders of the forewing spots board, often displacing the
ground colour of the wing. Spots light cinnaber-red. Belt of the abdomen dis-
tinet, covering two or three segments. Patagia and tegulae, as well ag thorax,
strongly dusted with white and. white-yellow scales. From south-eastern Europe.
A comparison of the specimens coming from Bulgaria, Hungary, Podolia and
Jzechoslovakia shows a distinet influence of the climate (especially of. the
thermal factor) on the development of the subspecific characters in the species
in question. This species appears to be the most receptive amongst the' members
of the genus Zygaena-F. to climatic stimuli and other factors.

Judging from the study of the extensive material from Poland, the domm@nt
form in Zygaena carniolica (Scop.) appearing in the localities, placed along
the. northern border of the ramnge of this species, is Z. carniolica berolinensis
LEDERER (55—T709, of the specimens). The highest percentage of this form
was observed in Upper Silesia. In the same localities ‘where- Z. carniolica bero-
linensis LEDERER appears, also occur specimens similar to the nominate form
and showing some similarity to Z. carniolica modesta BGrr. Such specimens
are rather abundant and occur as 25—459%, of the total population; and the
highest percentage was observed in the localities in Malopolska (Krakéw and
Rzeszow regions). The northern border of the range of Z. carniolica onobrychis
(DEN." & SCHIFF.) Tuns through northern Moravia (GREGOR & POVOLNY, 1946):
So far Z. carniolica onobrychis (DEN. & SCHIFF.) has not been observed in
Poland, but some intermediate specimens called ,trans. ad.ab. onobrychis
(DEN. & ScHIFF.)“ were found. Such specimens are usually larger than the
typical Z. carniolica onobrychis (DEN. & SCHIFF.) (with forewing 12—14 mm.
long), and the abdominal belt is often ill-defined or reduced, while the white-
yellow borders of the forewing spots are broad and well developed and the
white. suffusion of the patagia and of a part of the thorax is strongly marked.
These specimens appear sporadically as single specimens, usually in the well
insolated localities. It is of much importance to note, that in many collections
formed by amateurs, such specimens are well represented due to their pretty facies.

The’ variation of the habitus. Antennae club-shaped with apices strongly
broadened; totally black. Head black. Patagia and tegulae in the specimens
of Z. carniolica berolinensis LEDERER are always black, however, in many
instances they are sprinkled by single white scales. In the specimens close
to the typical form or to Z. carniolica modesta BGFF. the patagia and tegulae
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are bordered by white and white-yellow scales. On the other hand, in the spe-
cimens trans. ad ssp. onobrychis (DEN. & SCHIFF.) the white-yellow scales of
the patagia and tegulae are decidedly more numerous than the black scales;
often the light scales appear also on the thorax. The red abdominal belt is one
of the most variable components of the pattern. In the specimens of Z. car-
niolica onobrychis (DEN. & ScHIFF.) the abdominal belt is ill-defined or com-
pletely reduced, if present, then strongly suffused with black scales. Specimens
with a distinet abdominal belt on one segment are named ab. cingulata DZIURZ.
(4 = ab. vangeli AIGN.). Such specimens appear in Poland often among spe-
cimens of Z. carniolica berolinensis LEDERER. The specimens with a double
abdominal belt (on two segments) are found at Ligota Dolna near St. Anna Mt.
(seven males and three females, leg. RAEBEL, -SKRABANIA and BIELEWICZ)
and at:Grodzisko near Miech6w (three females leg. author). I name this form
Z. carniolica (Scop.), ab. bicingulata ab. n. This character appears in the spe-
cimens of Z. carniolica berolinensis STGR. and in the specimens close to the
typical form. The females show this character decidedly more often than males.
The specimens with no abdominal belt and not belonging to Z. carniolica be-
rolinensis LEDERER are named ab. hedysaroides TUR. (= ab. azona WAGNER).
This form has been observed in Poland usually in the specimens showing cha-
racters transitional to Z. carniolica onobrychis (DEN. & SCHIFF.).

The forewing pattern forms six independent spots, of which the spot 6 is
halt-moon shaped and is situated along the costal margin between veins r,—cu,
(fig. 125-¢). Only rarely is this spot shortened and situated between veins
r;—cu, . Such specimens do not often occur in the region of Krakéw (5—12 %,
of the populations). A quite different reduction of spot 6 is its even narrowing
or even absence. The narrowed spot is always of the same length as in the
typical form. Such specimens are named ab. dupuyi OBERTHUR (fig. 125-b).
The specimens transitory to ab. dupuyi OBERTH. [BURGEFF described under
the name ab. dupuy: BGFF. a specimen with the spot 6 completely missing;
such a specimen has not as yet been found in Poland] appear only sporadically
and are very scarce: Mnikow near Krakéw two males, Glanéw near Wolbrom
one male, Klonéw.near Miechéw two males [leg. author] Betkowska Valley
near Rudawa three males [leg. PRUSzZYKSKI]. Specimens with spot 4 divided
into two parts, each of them bordered with white-yellow (8-like figure) are
named ab. octonotata BGFF. One male Sterczéw near Miechéw, and one female
with left forewing pattern asymmetrical [DABROWSKI, 1963, pl. 1 — fig. B 1,
leg. author]. Also other spots in the forewing may be partly reduced, thus to ab.
dastrichi HIRSCHKE belong specimens with spot 3 reduced to a white dot,
or completely absent. Two males from Ojcéw National Park (leg. author);
then ab. privata ab. n. is characterized by the spot 4 reduced to a white dot:
one male in Glanéw near Wolbrom (leg. author). Ab. nigra REISS is charac-
terized by the forewing with all the spots completly missing. This form has
not as yet been found in Poland. Another group of forms are those in which
the forewing spots are enlarged and then confluent with each other. Specimens
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with spot 5 connected with spot 6 by a narrow hridge are named ab. bldachieri
Dzivurz. (fig. 125-f). This form is rather common: five females from Bolechowice
near Krakow (leg. author and PruUszyNskI), six females from Mydlniki near
Krakow (leg. author), two males and five females from the Ojcow National
Park (leg. author), six males and seven females from Klonéw near Miechdw
(leg. author), two males and five females from Ligota Dolna in Silesia (leg.
BIeLeEwIcZ and SKRABANIA). To ab. costalielongata ab.n. (fig. 125-d) belong
specimens with the spot 1 extended along the vein sc and linked with spot 3:
one female in Ligota Dolna in Silesia (leg. SKRABANTA), one female in Grodzisko
in the Ojeow National Park (leg. author). The specimens with spots 3 and 5
confluent are named ab. confluenta KocH: one male in Ligota Dolna in Silesia
(leg. SKRABANIA). The specimens with spots 1, 2, 3, 4 and 5 confluent, but
with the spot 6 separated belong to ab. weileri STGR.: one male in Krzyzanowice
near Pinezow (leg. Torr). One male transitional to ab. weileri STGR. found in
the Ojeow National Park (leg. author). Ab. totirubra Seirz (fig. 125-i) is cha-
racterized by the forewing being red with the outer margin black. This form
has not as yet been found in Poland. One male transitional to ab. totirubra
Se1rz (fig. 1256-h) was found in the Ojcéw National Park (leg. author).

Z. carniolica (Scop.) is the only species of Zygaena F., found in Poland,
having the white-yellow borders around the forewing spots. The variation of
these borders was the basis of the descriptions of further aberrations. The
width of these borders depends on the geographic location and on climatic
factors. Thus, the borders become reduced in specimens occurring towards
the north, and in specimens from localities on the northern border of the range
of the species they are completely missing. On the other hand, in specimens
from the southern part of the distribution, the borders become wider, and
may be spread over the major part of the forewing. These borders have taxono-
mic significance. The most characteristic forms are Z. carniolica berolinensis
LEDERER with the borders completely absent and in comparison Z. carniolica
onobrychis (DEN. et ScHIFF.) with the borders very wide. The dependence of
the development of the borders of the forewing spots on the thermal factor
and geographic location (and even microclimate of the individual localities),
was studied and proved by BURGEFF (1956). One of the most characteristic
forms here is ab. amoena STGR. in which the white borders are spread over
the major part of the forewing. In the typical specimens of this aberration
the red of the hindwing is lighter than that in the forewing. So far only one
female of this aberration (Ligota Dolna in Silesia, leg. SKRABANIA) has been
found, moreover, several transitional specimens were found, e.g., two males
and two females at Grodzisko in the Ojcow National Park, and one male at
Klonéw near Miechéw (leg. author). Some specimens with the white-yellow
ground colour, as in ab. amoena STGR., show the characters of other aberrations,
e.g. ab. meteora REISS which has features common to ab. amoena STGR.
and ab. weileri STGR., or ab. amoenaconfluens HOLIK (GREGOR & POVOLNY,
1946, pl. 3). :
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.The colour.of.the wings.is also.rather.variable. The ground colour of the
f01ew1n0_ in most. specimens. is ddlk with a SthIlO‘ blue-green sheen (anouL
40—709, of specimens):- Sp,emmens with the forewing ground colour navy.
blue with a strong sheen. are fewer in number (25—509,). Such speeimens
are more abudant in’ Silesia than in othel regions. of Poland. , »

The most scarce specimens are those. with the foxewmw ground colour du*p
olive-green with a sheen. (5—20%). Such coloration. is found more common
only in females thom in males. .

The fringe of the forewing in most specimens (60—70% is white or white-
grey,.and in a few examples black (especially in Z. carniolica berolinensis LE-
DERER). The fringe of the hindwing is always. grey or white-grey, and only in
specimens transitional, to Z. carniolica on().bm/ohis (DEN. & SCHIFF.) is it white
or yellowish-white. v :

The spots in the torewmg cnnd the glound colour of the hindwing in most
specimens is carmine with an amaldnth hue.. In many specimens transitional
to Z. carniolica onobrychis (DEN. & SCHIFF. ) the_colour of the spots is cinnabar
or even orange (20—409,). Ab. dichroma HIrscHKE has the forewing spots
carmine and the ground colour of the hindwings yellow. One female flom
Grodzisko, O]LOW National Park (leg. author). A larger number (3—8%,) of
the specimens are transitional to ab. dwh: oma HIRSCHKE. Ab. tricolor OBERTH.
is characterized by features common to ab. amoena StGr. and ab. dichroma
HirscHKE. One female from Grodzisko, Ojeéw National Park (leg. author).
AD. flaveola Esp. — specimens with the forewing spots and the ground colour
of the hindwing yellow. This form has not as yet been found in Poland. Ab.
grossi HIRSCHKE — specimens with the spots of the forewing and the ground
colour of the hindwing coffee brown. One male was found at Bolechowice near
Krakéw (leg. author) and one female in the Krakow region (leg. DOBRANSKI).

There are considerable differences in the size of specimens of ‘the species
in question. The average length of the forewing (from apex to base) is 12,5 mm.
in the males and 13,5 mm. in the females. The largest specimens have the
forewing 14,5 mm. long in the males and 15,5 mm. long in the females. Some
populations show a dominance of large or small specimens. For example, most
specimens from Glanéw near Wolbrom are large (14 mm. in the males and
14,5 mm. in the females), while in the region of Pificzéw they are small (13,2 mm.
in the males and 14 mm. in the females). This phenomenon probably depends
on the feeding conditions and climate of the individual habitats. The dwarf
specimens with the forewing shorter than 9,5 mm. appear sporadically in large
populations.

The material examined containg one pathologlcal specimen with decidedly
shortened antennae (fig. 139). .

Z. carniolica (Scop.) is an apparently stenoxelothermophllous species oc:
curing exclusively in limestone. and chalk regions. It occurs in discontinuous
localities in xerothermic meadows. The populations are large but are found
very locally. Agriculture and industry has destroyed many localities of Z. car-



13 103

niolica (Scor.). However, it has been observed that the species is becoming
extinet even localities practically ne(mly untouched by the activity: of man.
This phenomenon especially has been observed for the last 15 years in the
region of Krakow (DABROWSKI, 1961). It has probably resulted from the
genetic processes which cause lethal characteres. (see teratological female ge-
nital armature and fig. 10). These processes may be accelerated by a: long
lasting strong igolation which accelerates the development of the lethal cha-
racters of the isolated populations. Judging by the field studies in the Ojcow
National Park, Z. carniolica (Scop.) is one of the most local species of the genus
Zygaena F. Specimens of this species have not been observed.out of their very
restricted locality (DABROWSKI, 1959). This factor, as well as others such as
an unsuitable microclimate, or parasites, may have caused the__extin‘ction of
the populations of this species in several localities in the region of Krakow.
Diametrically different phenomena were observed in Ligota Dolna near St. Anna
Mt. (studies made by the late P. RAEBEL and then by M. BIELEWICZ and
S. SKRABANIA who kindly provided me with the results presented here). The
species had mot been observed in this locality till'1944. The nearest localities
are Kamien bl%{ﬂ{l, about 8 km: north from Ligota Dolna. For the next five
years no field studies were made at Ligota Dolna. However, in 1949 Z. carniolica
(Scor.) wag found there in abundance (6000—8000 spemmem). In the years
1956—1959 the species has appeared in large numbers of more than 3000
specimens. Then, in 1960—1961, the number of specimens observed became
fewer (about 2000). The variation of the specimens appearing at Ligota Dolna
is rather considerable and characteristic. The problem of Z. carniolica (Scop.)
in Ligota Dolna need further study. The number of specimens affected by the
parasites is by far larger in localities. where this species appears in masses
(e.g. in Ligota Dolna, Klonéw, Glanéw) than in the localities in which the
species is rather scarce, when the number of specimens affected is rather small
(e.g. Koziarnia %ndvGrodz_lsko) (see table VIII). ;

Specimens of Z. carniolica (Scop.) fly slowly and heavily. During strong
insolation and temperature above 20°C the activity of the specimens increases.
The flight of the specimens depends on the locality and is usually very limited.
especially in localities with small populations or those which are surrounded
by ecological barriers that are difficult to cross, e.g. thick wood or habitats
with no limestone or chalk. The migration of Z. carniolica (Scop.) from Kamieri
Slaski to L1g0ta Dolna was probably caused by the tendency, known in several
species occuring in ecotones. Such spem% occur in the biotopes strongly de-
stroyed as the' balks along the roads. The foodplant of Z. carniolica (Esp.)
grows along the 8 km. road between both’ localities. This cau%ed probably the
mlgmtlon of the species to be much easier. The species found the new locality
to be very sultable, for it is now settled down there very well. At night the
specimens rest togethe1 in large, characteristic. groups on the herbs. The
larvae -feed in most instances on 0n0brychzs mcmefolw Scor. and Commlla
varia Li. v
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Table T

| G
The locality and the year | Pupae with foc?ens “_Mh Imagines e
. § g ag g
of collecting parasites i e ot emerged gL
or larvae
Ligota Dolna, 1961 16 10 ‘ 29 55
Klonéw — Waty, 1961 8 i 21 36
Grodzisko, 1956 1 5 12 18
(extinet since 1959)
Saspowska Valley, 1956 | - 7 18 25
(extinet since 1961) J

Z. carniolica (Scop.) is a ponto-mediterranean element in the Polish fauna.
It is distributed in central, south-eastern and partly eastern Europe. The
northern edge of its range runs through Poland. Because of the fact that the
species usually appears in masses, it is rather easy to find the edge of its range
(tig. 137—139). However, many localities where the species occured are now
destroyed, so the only evidence are specimens preserved in collections. The
localities of Z. carniolica (Scop.) are restricted to the submontaneous of southern
Silesia and Matopolska. The species occurs in Poland from 190 to 470 m. above
sea level, whilst in Bulgama (BUurEsH & TULESCHKOW, 1943) it reaches 1400 m.

2. Zygaena osterodensis REiss, 1921

(=Zygaena scabiosae AUCT.)

Male genital armature (figs. 11, 12). Valva broad with caudal and ventral
edges rounded. Corona rather well developed. Processes of uncus rather short,
broad, rounded. Individual specimens show variation in the width of the pro-
cesses of the uncus, the degree of the sclerotization of their edges and the dis-
tance between their apexes. Tegumen elongate, not domed. Saccus variable,
developed as a slight (fig. 12) to strong projection (fig. 11), when strong, then
distinetly narrowed near the base. Anellus broad, rather five-sided, with no
special sculpture. Aedoeagus as long as, or slightly longer than valva. , Plate“
absent. Cornuti developed as a plate terminated by four or five heavily sclero-
tized spines. These spines are variable in shape: from rather long, heavily
sclerotized, to slightly demarcated and lightly sclerotized. Lamina ventralis

as long as one-third of the aedoeagus, evenly covered with minute spines.
Lamina dorsalis as long as half of the aedoeagus. In general, the male genital
armatures show the tendency of distinet variation, especially in the cornuti,
saccus and uncus. The differences in these structures are not in parallel but
occurr independently in individual specimens.
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Female genital armature (figs. 13, 14). Signum slightly developed, as two
rows of tiny spines, with rounded bases and tapering to sharp points. They
appear singly, or in some instances, are grouped in clusters of two to five spines
connected at their bases. Very seldom is the bursa copulatrix totally scobinate.
The scobinations appear in concentrations and appear not to be homologous
with the signum (fig. 14-x). Scobinations were also found in the female genital

Figs. 11—14. Genital armatures. 11 — Zygaena osterodensis REIss, male, Grudziadz, Jamy,

' 7. VII. 1914, Genital Slide No. 133. 12 — Z. osterodensis REIss, male, Bydgoszcz, Stronno,

19. VII. 1960. Genital Slide No. 143. 13 — Z. osterodensis RE1ss, female, Bydgoszez, Rynkowo,

5. VIIIL. 1956. Genital Slide No. 286, 14 — Z. osterodensis RE1iss, female, Bydgoszcz, Stronno,
Genital Slide No. 224,
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armature of Z. ephialtes (1.). Diiétus bursae broad, lightly sclerotized throughout.
Ostium bursae very lightly sclerotized. ,Plate“ oval, heavily - sclerotized,
broader than ductus bursae, in-some instances pointed proximally. Eight
tergite evenly sclerotized. Anterior apephyses short and broad with apices
rounded, in some instances rather ‘narrowed. Posterior apophyses usually
longer than anterior ones. The most variable structures in the female genital
armatures are the anterior apophyses, ,plate®, and the signum, the spines
of which are often reduced. '

Antennae spindle-shaped, broadened, with aplces dlstmctly pmn‘rul totally
black. Patagia, tegulae and abdomen always totally black.

No specimen with a red abdominal belt has as yet been found in Poland.
The pattern in the forewing consists of five spots, which in the typical form
(fig. 126-d) are confluent: 1+ 24-4 and 3+ 5. Both streaks have characteristic
constrictions at half their length. Such a pattern may occur in about 50—75 9,
of specimens in individual populations observed in Poland. The specimens
with the streaks-partly reduced are also common (ab. divisa STGR., fig. 126-c);
specimens of ab. interrupta REIsS (fig. 126-b) appear in 20—409%, in- most
studied populatvions of the species. More rarely is the.ab. mediointerrupta VRrY.
(fig. 126-a) with all five spots separated from-each other, and often reduced
(about 2—259,). Specimens transitional to ab. confluens SPULER (fig. 126-e)
with spots confluent in broad and enlarged streaks appear sporadically and
are very scarce. Two females (leg. ToLL) were found at Jamy near Grudzigdz,
and one male and one female (leg. RopowIcz) in the region of Bydgoszcz.
Typical specimens of ab. confluens SPULER (with all f1ve spots confluent) have
not as yet been found in Poland.

The black border of the hindwing may be reduced, but the variation in
this character is-very slight. Forewing ground colour black with a faint navy-
blue hue and without sheen. The forewing is slightly transparent and in this
respect the species differs from all others in the genus. Fringes of the fore-
and hind wing black.

The colour of the forewing spots is rather constant, and the specimens
with the spots carmine with amaranth hue are shghtly more numerous than
those with spots cinnaber which -appears more frequently in the females than
in the males. Specimens of ab. flavaola ZICKERT are very scarce. This aberration
is characterized by the orange-yellow hindwing ground colour and orange
forewing spots. Typical specimens of this aberration have not as yet been found
in Poland, while transitional individuals are known from the Grudziadz region,
two males and two females (leg. Torr) and the Bydgoszcz region, one male
and one female (leg. Ropowicz). Ab. flava PigszczeEx with the forewing spots
and ground colour of the hmdwmo ochreous-yellow and ab. citrina SPULER
with the forewing spots and ground colour of the hind-wing yellow have not
as yet been found in Poland. Also the forms with brown coloration are unknown
from Poland (in the collection of JArRosIEWICZ there are twe specimens of
this species with the forewing spots and ground colour of the hindwing brown,
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however, these specimens have no locality labells; they probably come from
the Lvov region).

The material examined does not show distinet variation in the size of the
moths. The forewing length is 14—15 mm. in the males and 14-5—15-5 mm.
in the females.

Z. osterodensis REISS is confined to woodlands. It appears in dry and
not very damp glades, in thin woods and clearings. The species appears rather
singly and abundant populations are very scarce.

The larvae feed on Lathyrus vernus BXH. and probably on some species
of the genus Vicia L. :

The specimens fly not so heavily as other species of the genus Zygaene F.
They are most active on sunny days with the temperature above 18°C, in early
the afternoon. In spite of a rather rapid flight, the specimens disperse from
their restricted habitat only as far as 400 m. The thin wood is not such an
effective ecological barrier to Z. osterodensis REISS as to other species of
the genus Zygaena F. The specimens rest singly during the night in the grass and
on herbs.

The species is an euro-siberian element in the Polish fauna (Horik, 1939).
It is distributed in western, central and eastern Europe, western and central
Asia. In Poland it occurs very locally. Most of the localities are in Pomerania.
In so called Great Poland the species is more scarce and local, but occurs in -
the regions of Warszawa, Sandomierz and in the Bialowieza Virgin Forest.
In Silesia it is known only from Dzierzoniéw (two males, leg. SZPoRr) as ab. inter-
rupte REISS. In Malopolska was found one typical male at Kasinka near
MyS§lenice (leg. WRGLARSKI), then several males in Bogucice distr. Pinczéw
in a steppe locality L.

3. Zygaena loti (DENIS & SCHIFFERMULLER, 1775)
(Zygaena achilleae (ESPER, 1779)

Male genital armature (figs. 15—21) shows considerable variation. Valva
with costal edge straight, ventral and caudal edges rounded. Corona slightly
developed. Only one of several dissected males shows on both valvae symmetric-
al, heavily sclerotized half-ring shaped sclerites (fig. 21-v) unlike in any other
species of the genus Zygaena F. This sclerite somewhat resembles the clasper
of members of most of the Noctuidae (well developed in Agrotinae). Uncus arms
narrow, tapering. Tegumen well domed. Saccus a broad, semicircular projection.
The anellus is the most variable component of the genital armature. It is as
variable in shape as it is in surface sculpture. The variation of the anellus is
shown in fig. 120-b. This variability is not parallel to geographical or to eco-
logical factors. It also does not correspond with the variation of other parts

! Specimen quoted by MriopoxXskr (1952) from Tyniec distr. Krakéw was misidentified as®
an aberrant specimen of Z. purpuralis (BRUUNNICH), ab. plutoides REuiss.

Acta Zoologica Cracoviensia nr 2 2
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of the genital armature. Judging by the material examined, the most common
type of the anellus is that shown in fig. 20. Aedoeagus slightly longer than valva.
Lamina vantralis and lamina dorsalis are as well as the vesica, longer than
coecuni. Spines of the lamina ventralis very considerably developed; they are well

Figs. 15—18. Male genital armatures. 15 — Zygaena loti (D. & ScHIFF.), Ojeéw National Park,

Saspowska Valley, 25. VII. 1958, Genital Slide No. 157, 16 — Z. loti (DeN. & Scuirr.), Byd-

goszez, Myélecinek, 28. VII. 1956. Genital Slide No. 296. 17 — Z. loti (DEN. & ScuIFr.), Ojcow

National Park, Grodzisko, 8. VIIL. 1958. Genital Slide No. 151. 18 — Z. loti (DEN. & SCHIFF.),
Ojeow National Park, Grodzisko, 8. VIII. 1958. Genital Slide No. 159,
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Figs. 19-—23. Genital armatures. 19 — Zygaena loti (DEN. & ScHIFy.), male, Cieszyn, Tul,
25. VII. 1943. Genital Slide No. 279. 20 — Z. loti (DEN. & SCHIFF.), male, Ojeéw National
Park, Grodzisko, 28. VII. 1958. Genital Slide No. 155. 21 — Z. loti (DEN. & SCHIFF.), male,
Sudeten Mts., Roéciszéw, 10. VII. 1958. Genital Slide No. 229. 22 — Z, loti (DEN. & SCHIFF.),
female, Ojcéw National Park, Grodzisko, 27. VIII. 1958. Genital Slide No. 169.-23 — Z. loti

(DEN. & ScuiFr.), female, Ojcéw National Park, Saspowska Valley, 7. VII, 1958. Genital
Slide No. 158, ]

2%
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selerotized and form two bands at the sides of the lamina. Lamina dorsalis
slender with spines rather constant in length in individual specimens. Vesica
rather variable: it may be broad with a broad orifice (fig. 19) or more or less
tapered apically (fig. 15). Cornuti and ,plate“ absent. Coecum heavily scle-
rotized, sometimes weakly narrowed medially.

Female genital armature (figs. 22—23). Ostium bursae very heavily sclero-
tized, in the form of a large, oval plate with characteristic sculpture. Bursa
copulatrix with signum absent. Ductus bursae partly lightly sclerotized. The
most variable components of the female genital armatures are the eighth tergite
and anterior apophyses, then the ,plate and posterior apophyses. Two of the
dissected females which seem to be the most atypical ones have the eighth
tergite strongly narrowed in the middle, or even separated into two parts,
whilst the anterior and posterior apophyses are decidedly narrowed.

Antennae club-shaped with all joints black. Patagia and tegulae in most
of the specimens are bordered and sufussed with white scales. The borders
and suffusion may be more or less distinet, however, it is strongest in specimens
oceuring in xerothermic habitats, and is stronger in the females than in the
males. On the other hand, the males, and some females occuring in less in-
solated localities show considerable reduction of the white scales on the patagia
and tegulae. Thorax black, only in extreme exemples of the females a white
sufussion may be present. Abdomen black with a very slight sheen, very seldom
with a red belt suffused with black scales. Such specimens belong to ab. cingulata
Dzrurz. This character appears sporadically and is considered recessive. It has
been observed in males from xerothermic habitats. The pattern of the forewing
congists of five spots, the fifth of which is reniform. The most common form
appearing in populations observed in Poland is shown in fig. 127-f (50—609%,
of specimens). The form transitional to ab. wiciae HBN., shown in fig. 127-¢,
also occurs in rather large numbers (20—309%, of specimens). This form is
characterized by the partly reduced spot 5. The reduced spots may be smaller
than that in the typical form, especially spots 3 and 4, or spot 5 may be divided
into two separate spots. Specimens with spot 6 are named ab. sexmaculata
Dziurz. Specimens of this aberration have spots 5 and 6 usually linked by
a more or less narrow bridge (fig. 127-d). However, such specimens are very
scarce: two males and one female from Podgoérki near Tyniee, Krakow region,
one male and two females from Klonéw near Miech6w (leg. author). By far
more common are specimens transitional to ab. sexmaculata DzIURzZ. (fig. 127-¢).
Specimens of ab. viciae HBN. (fig. 127-b) show further reduction of the forewing
spots. In such specimens spot 5 is smaller and rounded and spots 3 and 4 are
slightly smaller than in typical individuals. Such specimens are very scarce,
and appear sporadically. However, in Podgdrki near Tyniec, in the region of
Krakow, specimens of this aberration appear singly every year. The aberrations
showing the strongest reduction of the forewing spots, as ab. blachieri DZIURZ.
kriown from Moravia, have not as yet been found in Poland.

Quite a different direction of the variation of the forewing pattern is found
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in specimens with enlarged spots. The first stage is the enlargement of the spots,
then the spots show a tendency to be confluent, e.g. ab. costalielongata VORBR.
Specimens of ab. costalielongata VORBR. have spot 1 extended along vain sc.
Such specimens are rather common and appear as 10—159%, of the popﬁlations.
By far scarcer is the ab. analiconfluens VORBR. (fig. 127-g) representatives of
which have spots 2 and 4 confluent and forming a streak. Such specimens
(males and females) have been observed in xerothermic localities in the Pieniny
Mts., in the steppe regions of Kielce, Piiczéw and Miech6w, in Podgérki near
Tyniec and in the Ojeéw National Park. Very scarce, and found only in the
females, is ab. parallela VOrRBRODT, specimens of which have spots 1 and 3,
as well as 2 and 4 confluent with each other, and spot 5 enlarged. Such specimens
were found in the xerothermic localities: two females in the Pieniny Mts., one
female in the Ojcow National Park (leg. author), and one female in St. Anna Mt.
(leg. SKRABANIA). Another form is ab. rubescens REISs, in which the spots
are so confluent with each other, that the ground colour is restricted to a small
area between the spots 3, 4 and 5; the margins of the wings are strongly suffused
with yellow scales. This aberration has not yet been found in Poland.

The black margin of the hindwing is very narrow and may be completely
reduced especially in females. This aberration usually occurs in the xerothermic
localities. :

The ground colour of the forewing shows distinet sexual dimorphism. Thus,
in the females the ground colour is suffused with yellow scales. The wing with
blue-green coloration looks yellow-green. Very rarely the yellow suffusion at
spot 4 appear also in the males. However, most of the males have the forewing
ground coluor black with navy-blue hue and slight sheen. The fringes of the
forewing are, in both, sexes white or black. However, specimens with white -
fringes are more common (60—709%,) than those with black fringes. The fringes
of the hindwing are always black.

The colour of the forewing spots is rather variable. The specimens with
the spots carmine with an amaranth hue are rather more common (50—60 %)
than those with the spots cinnabar, which appear more frequently in the
females than in the males. Specimens of ab. fulva SPULER are rather scarce.
The specimens belonging to this form are characterized by the cinnabar spots
distinetly Lightened by the yellow-orange hue. In such specimens the hindwing
also shows a distinet yellow-orange hue. The specimens of ab. flava RoM. (one
female found by BreszyNSKI at Bogucice near Pificzéw) have yellow forewing
spots and hindwing. Ab. brunnea DZIURZ. is characterized by the dark brown
colour of the forewing spots. One male of this form was found by MASEOWSKI
in Smolen near Pilica.

The average length of the forewing is 13—14-5 mm. in males and 13—15 mm.
in females. Very large specimens with the forewing length up to 15-8 mm.
appear very seldom in both esxes. Still more scarce are dwarf individuals in
which the forewing length is, at the most, 10-5 mm.

The species is rather strongly confined to xerothermic habitats. In the
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slightly insolated and damp localities Z. loti (DEN. & SCHIFF.) appears only
as single specimens. On the other hand, in dry and well insolated localities,
especially in limestone areas, the species flies in thousands, often in very small
areas. : .

The larvae of Z. loti (DEN. & ScHIFF.) feed on Lotus corniculatus L., Coro-
nilla varia L., and Hippocrepis comosa L.

The flight of the adults is heavy and rather slow. Ab in most species of the
Zygaenidae they show the greatest activity, in warm and sunny days, especially
in the late morning and early afternoon. Their flight depends on the situation
and the size of the locality, as well as on the ecological barriers which may
surround it, however, it is always limited to several hundred metres. The in-
dividuals do not leave their habitat, and only occasionally they may be found
in the near vicinity e.g. in thin woodland. They spend the night on grass or on
stems or undéi the flowers of herbs, especially of Scabiosa L. and Cirsium Adans.
In the localities where the species is abundant, one can find clusters of spe-
cimens under the flowers.

Z. loti (DEN. & SCHIFF.) is a ponto-mediterranean element in the fauna
of Poland (Howrik, 1939). It is distributed partly in southern Europe, then
in central, Western and eastern Europe, partly in Asia Minor, and in western
Asia. In Poland the northern limit of its range probably runs through the
Pomeranien Lake District and Mazurian Lake District to Biatowieza Virgin
Forest. It has been found from 50 m. alt. (Bydgoszez region) to 980 m. alt.
(Pieniny Mts.). In has not been found in the Tatry Mts. It is of interest to note
that, in spite of the fact that this species is rather easily recognised and is
abundant in several localities in the Pieniny Mts., neither NowICKI nor SI-
TOWSKI (1906) recorded this species from that region.

4. Zygaena viciae (DENIS & SCHIFFERMULLER, 1775)
(=Zygaena meliloti (BSPER, 1793)

‘Male genital armature (figs. 24, 25). Valva rounded with costal, caudal
and ventral edges rounded. Corona rather well developed. Processes of uncus
conical, tapering, with rounded apexes. The size and the distance between
both processes is in some individuals slightly variable. Tegumen strongly donied.
Saccus well produced with a slight basal narrowing; it is usually narrow, rather
seldom broadened. Anellus sub-rectangular with marging rounded at base.
It is very lightly sclerotized and does not form any characteristic sculpture.
‘Aedoeagus slightly longer than valva. ,Plate“ well developed, oval, full of
very thin spines. Cornuti in the form of two spined lamellas. The spines are
very different in individual specimens. The larger lamella gene.ally has five,
heavily sclerotized spines, however, their number may be reduced to two.
The smaller lamella is terminated by two small, ‘pointed spines. Lamina ven-
tralis as long as one-fifth of the length of the aedoeagus covered basally with
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very small gpines, which are longer and rather more heavily sclerotized at
the upper margin of the lamina. Vesica short and broad. Coecum always as
long as half of the aedoeagus; it is slightly narrowed in the middle. The shortened
coecum is a very rare phenomenon (fig. 25). In general, the most variable
structures of the male genital armature are the cornuti and then the saccus
and unecus. :

Female genital armature (figs. 26—29). The presence of a small, oval signum
on bursa copulatrix is here characteristic. Spines of the signum small, with
broad bases and pointed apexes. Their bases tend to fuse with each other, in
clusters of two four or even six. Ductus bursae broad, partly heavily sclerotized
at ductus seminalis. , Plate very heavily sclerotized, always triangular, with
apex pointed towards the papillae anales and with the base arched. In some
instances the sclerotization is reduced (figs. 27, 28), or irregular (fig. 29). The
eighth tergite usually broad,.slightly narrowed in middle, evenly sclerotized
throughout. Very rarely, specimens occur with the eighth tergite very heavily
sclerotized, but with lightly sclerotized window-shaped fragments. Such spe-
cimens occur in several species of the genus Zygaena and are considered terato-
logical. Posterior apophyses heavily sclerotized with length rather variable.
Posterior apophyses also heavily sclerotized, tapering apically. A specimen of
ab. pygmaea ab. n. shown in fig. 29 (slide no. 210) is rather pathological, as
being totally less heavily sclerotized than typical specimens (especially with
regard to the ductus bursae), and having smaller and lightly sclerotized signum,
»plate“ and considerably shorter anterior apophyses.

The most variable parts of the female genital armature are the ,plate®,
then the ductus bursae and eighth tergite with anterior apophyses.

Antennae, head, patagia, tegulae and thorax totally black. Abdomen in
~ some instances with a red belt which is more or less suffused with black scales.
Such specimens belong to ab. stenzii Frr. and appear usually in females. Single
specimens of this form were found in Poland in the Dzierzoniéw region and
Sowie Mts., six females (leg. Szror and author), ‘n Ojeéw National Park, two
females (leg. author), in Bialowieza Virgin Forest (leg. PRUFFER) and in Baligréd,
three females (leg. ToLL).

Individual specimens show a rather variable forewing pattern. The most
common form (more than 509, of specimens in populations) is that with the
pattern very similat t¢ that in the typical form (fig. 128-e) of the species.
Rather common are specimens with the forewing pattern similar to that occurring
in ab. chubergi REUTER (f'g. 128-d), with smaller, partly reduced forewing spots
and broader black border of the hindwing. Here belong mostly males occurcing
in rather damp habitats. Larger and confluent spots appear in a rather con-
siderable number of specimens, especially in the females. The linear confluence
of the forew'ng spots show various forms (fig. 128-f) transitional to ab. con-
fluens Turr (fig. 128-g), which is characterized by the spot 1 extended along
vein sc¢ and spots 3-+5 and 244 confluent with each other. The transitional
forms are ratber numerous, but typical representatives of this form are very
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scarce. One male was found in Srebrna Mt. in the Sudeten Mts. (leg. SzPor)
and one male was taken in the Ojeéw National Park (leg. author). On the other
hand, the enlargement of the forewing spots may be caused by the presence
of additional spot 6, and such specimens are called ab. sexpunctata TurT (fig.
128-¢). The specimens of this form are not very scarce (about 2—109, of spe-
cimens in populations). Very scarce are specimens with the forewing spots
confluent with each other as follows: 12, 344 and 546 (fig. 128-a). One
female taken in the Ojcow National Park (leg. author) and one male and one
female in the Sowie Mts. (leg. SzPOR). ;

The width of the black borders of the hindwing is variable, being in the
males always broader than that in the females. The specimens with very broad
borders are rather scarce (3—109, of specimens in populations) and appear
usually in males. These specimens are named ab. obscura REISS.

The forewing ground colour is black, slightly transparent, with a blue-green
hue and a slight sheen.

The forewing spots are, in most specimens, carmine with an amaranth hue
(about 50—60 9%, of specimens in populations). Females often have the hindwings
lighter than those in the males (about 20—309, of specimens in populations),
and rather with a cinnabar hue, in some instances tinged with yellow. The
specimens of ab. flava Berr. with yellow forewing spots and hindwings have
not as yet been found in Poland. However, in the Ojcow National Park were
taken one male and two females each with one of the hindwings yellow, but
with the other hindwing and the forewing spots of normal colour (pl. 19). Ac-
cording to DrYJA (1959) such forms with asymmetrical coloration are genetic.
The author captured at Klonéw near Miechéw one male specimen with the
hindwings and ferewing spots brown, it is here named brunnea ab. n.

Z. viciae (DEN. & ScHIFF.) is a rather small species. The average length
of the forewing is 13 mm. in the males and 13-5 mm. in the females. Larger
specimens with forewing 13:5—14'5 mm. in length are rather scarce (about
2—b5 9%, of specimens in populations studied in southern Poland and in Silesia).
Not so scarce are dwarf specimens with the forewing length less than 9:5 mm.
(up to 109 of specimens in populations). Specimens of ab. pygmaea ab. n.
(fig. 143) with forewing 9 mm. long are characterized by broad and rounded
forewings. The spots 3, 4 and 5 are concentrated, but still separated from each

Figs. 24—29. Genital armatures. 24 — Zygaena viciae (DEN. & ScHIFF.), male, Ojcéw National
Park, Mlynnik, 9. VII. 1954. Genital Slide, No. 61. 25 — Z. wiciae (DEN. & ScHIFF.), male,
Ojeow National Park, Mtynnik, 3. VII. 1958. Genital Slide No. 127. 26 — Z. viciae (DEN. &
Scurrr.), female, Ojcéw National Park, Miynnik, 22. VII. 1959. Genital Slide No. 62. 27 —
Z. viciae (DEN. & Scmirr.), female, Sudeten Mts., Sowie Mts., 12. VII. 1958. Genital Slide
No. 281. 28 — Z. wiciae (DEN. & ScuIrr.), female, Baligréd—Czarna, 5. VII. 1959. Genital
Slide No. 273. 29 — Z. viciae (DEN. & ScHIFF.), female, Ojcéw National Park, Koziarnia,
22. VII. 1958. Genital Slide No. 210.
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other. Hindwings in that specimen are also shorter, rounded and have a rather
narrower black border. The forewing spots and hindwing are red with a car-
mine hue. One female was taken at Koziarnia in the Ojecéw National Park
(leg. author). The above mentioned characters were probably caused by the
recessive genetic factors. The aberration is analogous to Z. trifolii ab. pygmaca
COCKAYNE.

Z. vicioe (DEN. & SCHIFF.) appears in various types of habitats, e.g., it was
found in the marshy meadows flying together with Z. trifolii (Esp.) (Dzier-
zoniow region and Sowie Mts.), but also in the xerothermic lime-stone localities
together with Z. carniolica (Scop.) (Miechow region and Ojeéw National Park).
This species is especially confined to the vicinities of woods, the glades and
localities along roads and wood tracts.

The larvae of Z. viciae (DEN. & ScHIFF.) feed on several species of plants:
Vicia eracca L., Lotus cornicolatus L., Onobrychis viciaefolia Scop., and on several
species of the genera Trifolium T.. and Medicago L.

This species finds suitable conditions to live only in such areas which are
practically untouched by the activity of man, as pasturage and other. factors.
In such localities theé populations of Z. viciae (DEN. & SOHIFF.) are abindant,
e.g. in the Sowie Mts. where numerous specimens were found in meadows.
On the other hand, in the areas under cultivation, the species disappears very
quickly. '

Like other species of the genus, this species is most active on warm and
sunny days, however, it is not one of the most xerothermophilous insects.
The adults are quick-moving and nimble, which is rather unique among the
representatives of the genus Zygaena F. The distances which the specimens
can fly depend on the character of the locality and surrounding ecological
barriers. However, the species is very local and specimens do not cross the edge
of the limited habitat. Sometimes, however, they fly rather long distances
along the wood tracts. During the night the species rests on herbs like other
species of the genus, however, always singly.

Zygaena victae (DEN. & ScHIFF.) is distributed in Furope except for Ireland
and Greece. In Asia it is known from its central areas, as well as in Siberia.
In Polish fauna it is an euro-siberian element (HOLIK, 1939). In spite of fact
that Poland practically is within the range of the species, Z. viciae (DEN.
.& ScHIFF.) is known from this country as a rather rare species, and was found-
to be abundant only in limited number of localities.

The species occurs from 100 to 980 m. alt. (the latter altitude in the Biesz-
czady Mts.), however, beyond Poland, in Rila Monastyr it was found at about
1600 m. alt. (BurEsCH and TOULESCHKOW, 1943). It has not been found
in the Tatra Mts. but from the Pieniny Mts. it was cited by Nowickr and then
by Sitowskr (1906). However the latter record was after that of Nowicki.
I did not found any example of this species taken in the Pieniny Mts. in any
of the collection examined. Also detailed field study of the Pieniny Mts. did
not bring positive results. Maybe this species is now extinet in the Pieniny Mts.,
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however, it is of much interest to note that neither NOWICKI nor SITOWSKI
cited Zygaena angelicae OCHSEN. which is similar to Z. viciae (DEN. & SCHIFF.)
and, on the other hand, iy very common in the Pieniny Mts.

5. Zygaena ephialtes (LINNAEUS, 1767)

Male genital armature (figs. 30, 31). Valva proportionately elongate with
costal and ventral margins straight; caudal margin domed. Corona rather well
developed. Processes of uncus rather broad, slightly tapering posteriorly,
apexes rounded. Tegumen narrow, elongate, slightly narrowed in middle.
Saccus broad with a slight narrowing at base, or, in some instances, narrow
with a rather strong narrowing. Anellus in the form of a rectangular plate,
often (in slightly less than 409, of genital armatures studied) with a charac-
teristic sculpture in the form of symmetrical, heavily sclerotized patches (fig. 31).
Aedoeagus as long as valva. ,Plate® elongate, rectangular, armed with numerous
tiny spines; it is usually situated in the middle of the coecum. Cornuti in the
form of two lamellas which are armed with more heavily sclerotized spines.
The number of these spines are two to three on one lamella and always four
in the other one. The size and shape of the spines are rather variable. Lamina
ventralis as long as one-third of the length of the aedoeagus it is evently covered
with spines, which are arranged like scales. The spines lying along the margins
" of the lamina ventralis are slightly longer and more pointed than the others.
Lamina dorsalis somewhat longer than half of the length of the aedoeagus.

In general, the most variable components of the male genital armature
of Z. ephialtes (L.) are: the cornuti and anellus, and then the saccus. However,
the variation of these parts does not correspond in the individual specimens.

The female genital armature (figs. 32—34) is characterized by the presence
of a distinct, heavily sclerotized signum, the spines of which are arranged
in two elongate rows on bursa copulatrix. The base of signum is rounded, well
defined and heavily sclorotized, the spines have rather blunt apexes. The
spines tend to fuse with each other in groups of two to five. Ductus bursae
rather broad, lightly sclerotized. Ostium bursae in the form of a broad, un-
evenly sclerotized cup. ,Plate“ heavily sclerotized, of variable shape, usually
as a triangle pointed towards the papillae anales. The latter (fig. 33) often
with base deeply incised (fig. 32), which may be considerably reduced (fig. 34).
The eighth tecgite with caudal edge heavily sclerotized, straight or concave.
Posterior apophyses narrow, tipped with small clubs; rather variable. Anterior
apophyses usually broad, tapering apicad, with blunt apexes; they are con-
siderably variable. The most variable components in the female genital ar-
matures of the species under consideration are: ,plate“, and then the eighth
tergite, anterior and posterior apophyses and ostium bursae. However, the
size and number of spines of the signum are also variable characters.

Antennae club-shaped apically, with very pointed apexes. The apical jeint
is white-yellow, the others are black. Patagia, tegule and thorax black with
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a navy-blue sheen. The abdomen with a red or yellow belt, suffused with dark
scales on one segment. The belt is a constant specific feature (as far as the
material from Poland and its neighbourhood is concerned). In one male and
two females taken at Klonéw near Miechéw (leg. author) the abdominal belt
is spread over two or even three segments on the ventral side of the abdomen,
being coloured as in the forewing spots 1 and 2. Z. ephialtes (L.) may be divided
into two main _groups of forms;

T'igs. 30—34. Genital armatures. 30 — Zygaena ephialtes (L.), male, Ojcéw National Park,

Brama Krakowska, 24. VII. 1959. Genital Slide No. 145. 31 — Z. ephialtes (I..), male, Ojcow

National Park, Grodzisko, 28. VII. 1958. Genital Slide No. 161. 32 — Z. ephialtes (L.), female,

Ojeéw National Park, Grodzisko, 10. VIII. 1954. Genital Slide No. 160. 33 — Z. ephialtes (L.),

female, Jaworzno, Grodzisko, 3. VIII. 1960. Genital Slide No. 228. 34 — Z. ephialtes (L.),
female, Krakéw, Skala Kmity, 5. VIII. 1961. Genital Slide No. 171.
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1. ephialtoid — torewing spots 1 and 2 red or yellow, 3, 4, 5 and 6 white.
Hindwings black-navy-blue with a sheen and a spot corresponding to forewing
spot 5. These forms appear in Poland very rarely and sporadically.

I1. peucedanoid — all forewing spots unicolorous, red or yellow. Hindwings
red or yellow with a black margin. This is the dominant group appearing in
Poland.

The scheme of these forms is shown in table II. (Partly after DryJa, 1959).

Table II
; | 2. ephialtes (1..) — typical form RIEXeT o900
red 7. ephialtes (1..) — ab. medusa PALL. Pl. X, fig. 21
ephialtoid NS s e o il
i ‘ 7. ephialtes (L..) — ab. coronillae Esp. Pl. X, fig. 22
| YOROW 1 7 ephialtes (L.) — ab. trigonellae Lsp. PIEX fig 23
i Z. ephialtes (1..) — ab. peucedani Esp. Pl. X, fig. 24
7. ephialtes (1..) — ab. athamanthae Esp. PRI g
peucedanoid e e e e e
: | Z.ephialles (1..) — ab. dclerica LED. REEXED, i 2
yellow 1 7. ephialtes (1..) — ab. aeacus (DEN. & Scurrr.) | Pl. XI, fig. 4

The tendencies from reduction to enlargement of the fore- and hindwing
pattern are shown in fig. 129.

The absence of specimens with the most reduced forewing spots (ab, wull-
schlegeli OBTHR.) in the populations occurring in Poland is very characteristic
of this species. Only spot 6 may be partly or even completely reduced. Spots
1, 2, 3, 4 and 5 show only little reduction. In the ephialtoids the hindwing spot
(5) may be reduced and in the peucedanaoids the black margin of the hindwing
may be broadened. This species does not show any confluences of the forewing
spots, which is so characteristic of other species of the genus in question.

The forms of Z. ephialtes (L.) found in Poland are as follows: ab. peucedani
Bsp. (fig. 129-f) appears in about 309, of individuals in the populations;
the females of this form are more frequent than the males. The majority of
specimens (about 40—609, in the populations) belong to the form transitional -
to ab. athamanthae Esp. (fig. 129-e). Typical specimens of ab. athamanthae ESPp.
(fig. 129-d) are decidedly less common (about 10—209%,). The forms intermediate
between peucedanoids and ephialtoids may occur, but they are always very
scarce and appear sporadically (the forms considered here are the most cha-
racteristic of those found in Poland; the range of the variation of this species
is very wide as shown by Dryja, 1959, pp. 390—391, pl. I—VII on the material
of the bred specimens). A proportionately common form is ab. metzgeri HSKE.
(fig. 129-c). In some localities, as at Podgérki near Tyniec, distr. Krakéw, they
appear as 8—159, of the population. However, this form is usually very scarce
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and oceurs sporadically. Individuals of the typical form of Z. ephialtes (L.)
are very scarce. Single specimens were found in the Gdansk region (SPEISER)
and at Jary Winiarskie near Sandomierz, central Poland (leg. KARPOWICZ).
Individuals of ab. medusa PArL. were found singly at Zbrza Wielka near San-
domierz, central Poland (leg. KaArrPowlcz), Gdansk region (SPEISER), Segiet
near Bytom (WoLF, RAEBEL), Ligota Dolna near St. Anna Mt. (Upper Silesia),
one male (leg. RAEBEL), Ojeéw — one male (leg. STUGLIK), Podgérki near
Tyniec, distr. Krakéw, one male (leg. MIODONSKI). Specimens transitional
" to ab. medusa PALL., two males, were found in the Bydgoszez region (leg.
Rovowicz), then two males and four females at Podgérki near Tyniec (leg.
DoBRANSKI and PruszyXNskr), and one female from the Ojcéw National
Park (leg. author).

The forewing spots 1—6 in the considered here peucedanoids, and spots 1
and 2 in the above mentioned ephialtoids, are red with a crimson hue, and the
spots 3—6 in the ephialtoids are white. The hindwing of the peucedanoids is
concolours with the forewing spots, and only in very rare examples is the
hindwing cinnaber-orange, such specimens are named ab. prinzi Hskg. (pl. X1,
tig. 3). Ab. prinzi HskE. was found in the Ojecow National Park, two female
(leg. author), Podgoérki near Tyniee, distr. Krak6ow, one female (leg. DOBRANSKI),
two females at Segiet near Bytom, Upper Silesia (leg. SKRABANIA). The specimens
transitory to ab. prinzi HSKE.: two females in Ligota Dolna near St. Anna Mt.,
Silesia (leg. RAEBEL), three females at Segiet near Bytom (leg. RAEBEL), one
female at Skata Kmity near Krakow (leg. author). Ephialtoids and peucedanoids
with a yellow pattern are known only from a few localities in Poland: ab. co-
ronillae Esp. was found in Zbrza Wielka near Sandomierz, central Poland
(leg. KARPOWICZ), then ab. icterica LED., one male from Tul near Cieszyn,
Silesia (leg. ToLL), ab. trigonellae Esp., from Zbrza Wielka near Sandomierz
(leg. KARPOWICZ), ab. aeacus DEN. & ScHIFF. from Segiet near Bytom (leg.
SKRABANTA) and Brzezinki near Y.6dz (leg. KRECZMAR). The ab. aurantiacomu-
tabilis DRYJA, which is characterized by the brown coloration of the forewing
spots and hindwings, was found at Zgierz, central Poland (one female, coll.
JARISCH).

The species is rather constant in size. The average length is 14-5—16 mm.
in the males and 15—16-2 mm. in the females. The specimens with the forewing
longer than 17 mm. (only females) are scarce and dwarf individuals with the
forewing shorter than 12-5 mm. are extremly rare (one female found in the
Oje6w National Park).

Z. ephialtes (L.) is confined to grassy xerothermic localities in the vicinities
of mixed-woods or pine-woods. It also occurs along country roads and in the
woodland clearings. Populations of this species are rather small, even in loealities
which show ecological conditions most suitable for other species of the genus
Zygaena F. .

The larva of Z. ephialtes (L.) feeds on Coronilla varia L. According to some
atthors (ROMANISZYN, 1929, GREGOR & POVOLNY, 1955) the larva lives also
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on some species of the genera Trifoliwm L. and Vicia L., as well on some Um-
belliferae, however, according to my opinion, these data need verification.

The adults are most active in the warm and sunny days, however Z. ephialtes
(L.) is not one of the most xerothermophilous species. The imagines fly quickly
and are rather fast. Their flight is not so limited by the ecological barriers as
in other species of Zygaena F. The author (1959) observed the flight of Z. ephial-
tes L. over 1 km. In spite of this fact Z. ephialtes (L.) appears to be a rather
local species. The species generally occurs singly and only on the flowers of
Cirsium Adans one may find several specimens.
7. ephialtes (L.) is distributed in central, south and east Europe, as well
as in Siberia. In Poland it ranges about as far north as Z. loti (DEN. & SCHIFF.).
It probably form southern Pomerania to the Gdansk region and to the Mazurian
Lake District and the Bialowieza Virgin Forest. Because of the incomplete
records of Z. ephialtes (L.) from northern Poland, it is rather difficult to show
a detailed pattern of its distribution in that area. The species appears to be most
abundant in the Malopolska Highland and Lubelska Highland. In the Polish
Carpathians, the species was found to be very scarce and sporadic. However,
Torr, discovered in the Baligrod region in the Eastern Carpathians, some
localities in which Z. ephialtes (L.) is fragment. The species was recorded from
the Pieniny Mts. by Srrowskl and later by RoMANISZYN (the record of the
latter anthor was based on the data of SrrowskI). Since ROMANISZYN record,
Z. ephialtes (1..) has not been recorded from the Pieniny Mts. The collections
studied lack any specimens of this species from the Pieniny Mts. So far there
are not data on the occurence of this species in the Tatry Mts.

Z. ephialtes (L.) occurs in Poland from 50 m. alt. (Gdansk-region) to about
850 m. alt. (Baligréd-region). ’

6. Zygaena angelicae OCHSENHEIMER, 1808

Male genital armature (figs. 35—39). Shape of valva rather variable; costal
edge straight or slightly concave, caudal and ventral edges more or less rounded.
Corona well developed. A rather rare case of an asymmetrical armature, with
one of the valvae shorter (especially corona) is shown in fig. 36. Processes of
uncus variable: they may be broad with apexes bluntly truncate (the major
part of the studied specimens) (fig. 35), to tapering (fig. 39). In some instances
these processes are much shorter than in typical specimens (fig. 38). Tegumen
narrow, constricted in the middle (during preparation it may be deformed).
Saccus rather constant in armature, only the basal constriction and the width
to length ratio may vary slightly. Anellus always sub-rectangular with margins
more or less rounded; base sometimes notched. In some instances anellus
slightly more heavily -sclerotized at some places. Aedoeagus slightly longer
than valva. , Plate“ rather variable but always elongate (fig. 35), full of tiny
spines. The number of these spines may be reduced (fig. 38), or the ,plate®
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may even be vestigial (figs. 36, 37 and 39). Cornuti in the form of two lamellas,
one of which is armed by eight (fig. 38) to sixteen spines. The other lamella is
less heavily sclerotized, narrow, pointed. Lamina ventralis reaching nearly
one-fourth of the length of the aedoeagus, with base covered with tiny, scale-
shaped spines, which gradually become longer and more strongly pointed
towards the margins. Lamina dorsalis shorter than half the length of the
aedoeagus. .

In general, the most variable structures of the male genital armatures are:

Tigs. 35—38. Male genital armatures. 35 — Zygaena angelicae OCHSEN., Ojeéw National
Park, Mtynnik, 6. VIL. 1959. Genital Slide No. 101. 36 — Z. angelicae Ocusen., Krakéw,
Mydlniki, 2. VITI. 1955. Genital Slide No. 114. 37 — Z. angelicae OCHSEN., Ojecéw National
Park, Grodzisko, 26. VIII. 1957. Genital Slide No. 85. 38 — Z. angelicae OCHSEN., Ojcow
National Park, ,Wedrowey®, 17. VIIL. 1957. Genital Slide No. 130.
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the ,plate“ and then the cornuti and uncus. Less variation is found in the
armature of the saccus, anellus and valvae.

Female genital armature (figs. 40—42): Signum present, spines of signum
in two rows; they have broad bases and tend to be confluent in irregular rugged
agglomerations consisting of two to seven spines. Ductus bursae partly heavily
sclerotized, rounded and more heavily sclerotized at ductus seminalis. Ostium
bursae heavily sclerotized, in the form of a broad bowl. ,Plate“ triangular
with irregular, rugged margins; pointing towards papillae anales. Lower margin

Iigs. 390—42. Genital armatures. 39 — Zygaena angelicae OCHSEN., male, Glanéw, Imbramo-
wice, 9. VIIL. 1959. Genital Slide No. 176. 40 — Z. angelicae OCHSEN., female, Ojcéw National
Park, Grodzisko, 28. VIII. 1957. Genital Slide No. 112. 41 — Z. angelicae OCHSEN., female.
Sudeten Mts., Srebrna Mt., 5. VIII. 1959. Genital Slide No. 58. 42 — Z. angelicae OCHSEN.,
female, Ojc6w National Park, Brama Krakowska, 31. VIIL. 1958. Genital Slide No, 104.
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of ,plate“ always notched. The notch and the size of the ,plate“ are slightly
variable. The eighth tergite short and broad. A teratologically sclerotized eight
tergite is shown in fig. 42: it is medially-longitudinally divided into two very
heavily but irregularly sclerotized areas with rugged margins. Anterior apophyses
as long as one- third of the width of the eighth tergite, always narrow (fig. 40),
more or less pointed.

The most variable components of the female genital armature are the
signum, and then in less degree the ostium bursae and the anterior and pos-
terior apophyses. However, the female genital armature of Z. angelicae OCGHSEN
tend to show little general variation.

The variation of the facies in Z. angelicae OCHSEN is relatively very little.

The apical joint of the antenna white-yellow, the remainder of the antenna,
the head, patagia, tegulae, thorax and abdomen black with navy-blue hue,
or, very rarely, with olive hue, always with a sheen. :

The abdominal belt appears very rarely, when present it is suffused with
black scales, such specimens are called ab. cingulata Dziurz. This form was
found in the Kielce region (BimzANko, 1923). The material studied does not
contain any specimen with a trace of the abdominal belt.

As mentioned above, the forewing pattern rarely show any variation. The
majority of specimens (about 60—709%,) show the forewing pattern typical
of the nominate form (fig. 130-d). Less frequent are individuals with forewing
spots smaller than in the typical form (fig. 130-¢). Then follow specimens
(exclusively females) with the forewing spots slightly' enlarged; this group
is a constant but small component of the populations of Z. angelicae OCHSEN.
Other forms appear very rarely and sporadically. These are specimens with
smaller ox larger, or confluent forewing spots. Ab. reducta ab. n. (fig. 130-a,
P1. VIII-8, XI-7) is characterized by the completely reduced forewing spots and
reduced red area of the hindwing, when the black border is much broadened.
One male from Jaworéw, distr. Szklo (leg. SorTvs). Ab. priveta SHELJUZHKO
(fig. 130-b), one male from Przeginia Duchowna (leg. CHMIEL). Specimens showing
a tendency to longitudinal confluence of the forewing spots are know from
some localities in Krakéw—Wielunn Jura: Ojeow National Park, two males
(leg. PALIK and author), Skala Kmity near Krakow, one male (leg. PALIK),
and from.Glanéw near Wolbrom, south Poland, two males (leg. author). Spe-
cimens transitional to ab. striate REiss (fig. 130-f, g) are characterized by
spots 345 confluent in a triangle notched ventrally; spots 2 and 4 are still
separate from each other. Specimens of ab. striate REiss (fig. 130-h) have
the forewing spots 2—4 and 3—5 longitudinally confluent; 1 male in Glanéw
near Wolbrom (leg. author), 3 male and 4 female in Ojcéw National Park
(leg. author and PrRUszYXskr), and 1 male in Skala Kmity near Krakéw
(leg. PALIK). Ab. confluens Dz1URZYNSKT — one female in Podgérki Tynieckie
near Krakow (leg. PRUSZYNSKI). Specimens of ab. sewmaculata DZzIURZ.
(tig. 130-e) are very scarce, they show a small additional spot 6 which is always
linked with the spot 5 by a narrow bridge. One female from Klonéw near
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Miechow (leg. author), Biezanko (1923) cited this form from the Kielce region.
RAZOWSKT (1953) captured in Podgérki near Tyniee, distr. Krakéw, one male
showing asymmetry of the forewing pattern: left forewing normal, while
the right forewing shows the spots broadly confluent with each other.

Fringes of the fore- and hindwing black. The black margin of the hindwing
is rather constant. The ground colour of the forewing is black with a navy-blue
hue and a strong sheen. Some females show a green-olive hue. Wings non
transparent. The majority of specimens (about 60—709%,) show the forewing
spots carmine with a crimson hue. A good number of individuals, however,
have these spots carmine with a cinnabar hue. Such specimens, especially
females, show in many instances the hindwing partly lightened with orange-
yellow, this is ab. dichroma REISs. Very scarce are specimens of ab. do-
leschalli RUHL., which is characterized by the light yellow forewing spots and
hindwings: one female from Segiet near Bytom (leg. RAEBEL), one male and
three females from Podgoérki near Tyniec, distr. Krakéow (leg. PRUSZYNSKI
and SKALSKI). STUGLIK captured in Cisownica near Cieszyn one male of ab.
brunnensis SKALA, which is characterized by the dark brown forewing spots
and the hindwings.

The average length of the forewing in the majority of specimens is 14-8 mm.
in the males and 15-5 in the females. About 5 9, of individuals show the forewing
longer than 16 mm. Dwarf specimens with the forewing shorter than 10 mm.
are in 5—10 9, of the individuals and are on the wing towards the end of the
brood of the species (August).

The species finds the optimal conditions to live on the grassy limestone,
xerothermic localities where, even in very small areas, the populations are
very large, which is a constant factor in spite of a proportionately large number
of specimens that are affected by parasites. This species also occurs in damp
biotopes (e.g. Sowie Mts. and several localities in Lover Silesia), where it may
be found in glades together with Z. trifolis (Esp.), however, the populations
are very poor, which suggests that the conditions are not suitable for the species.

The larva of Z. angelicae OCHSEN. feeds on Coronilla varia L., Oxytropis
pilosa D. C. and on Lotus corniculatus L.

The adult individuals are generally most active on.warm and sunny days,
especially in the early afternoon; the flight of the females being more heavy
than that of the males. The flight is limited, and the specimens do not disperse
from their habitat which is always in the vicinity of a woodland. The species
is confined to open areas. The specimens rest singly during the night on the
stems or under the flowers or herbs. They do not gather in clusters even in
localities where there are very large populations.

Z. amgelicae OCHSEN. is distributed mrainly in eastern Europe, however,
it is known also from Poland, Czechoslovakia, east Tirol, Bavaria, Hungary
and Roumania, and in the Balkans ranges to north Greece. The northernmost
localities of this species in Northern Poland. The detailed data on the occurence
of this species in northern Poland need of further through study, since Z. ange-

3%
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licae OCHSEN. is rather scarce in Poland and, on the other hand, the northern
territories of Poland are still poorly worked by lepidopterist. As far as I know,
Z. angelicae OCHSEN. ranges from western Pomerania to the Gdansk region,
then the edge of distribution runs through the Mazurian Lake District south-
east to the Lomza region, and from there south to the Zamogé region. However,
the distribution of this species in Poland is not uniform, and depends on the
region; the largest populations were found in south Poland, especially in the
Matopolska and Lubelska Highlands, and locally in the Pieniny Mts. and the
Bieszezady Mts. Populations from the north Poland and Lower Silesia are
always poor.

The species appears from 50 m. alt. (Gdansk-region) to 980 m. alt. (Pieniny
Mts., Bieszezady Mts.). NIESIOLOWSKI (1929) cited this species (after No-
WIOKI, ZEBRAWSKI and KLEMENSIEWICZ) from the Tatra Mts. However,
in spite of the investigations of the author and the study of many collections,
no specimen from the Tatra Mts. has been found. In the Balkans, Z. angelicae
OCHSEN. appears over 2300 m. alt. (Burescn & Turescunkov, 1944) and
from the Czechoslovakian Tatra it was recorded from the Mlynica and Furkotna
Valleys (1500 m. alt.) by GrREGOR & PovoLNY, 1951.

7. Zygaena filipendulae (LINNAEUS, 1758)

Male genital armature (figs. 43—46): valva rather elongate with margins
elongate; corona well developed. Uncus with base broad, the paired processes
in caudal halves narrowed to thin, broadly opened rods. Tegumen semi-cir-
cularly domed, narrowed in middle. Saccus variable, it may be broad (fig. 43),
or narrowed (fig. 44), with or without basal constriction. Anellus rather variable
but always notched basally, with no special sculpture. Aedoeagus slightly longer
than valva. ,Plate“ elongate, its size variable; full of short tiny spines. Three
lamella-shaped cornuti. The first cornutus with a variable, heavily sclecotized
spine: it may be triangular (fig. 43) to elcngate and curved (fig. 46). The re-
maining two cornuti are rather similiar to each other in individual specimens,
however, they differ in the number of spines. The second cornutus is rather
broad, tapering teiminally and is armed with two short spines. The third
cornutus is narrower than the second one, it is lancet-like pointed, has usually
only one gpine, while the other one, when present is vestigial (fig. 44). Lamina
ventralis rather shorter than half of the length of aedoeagus. The most variable
structures of the male genital armatures are the cornuti, the saccus, the ,plate®,
and the anellus.

Female genital armature (fig. 47—52): very characteristic is the signum,
the spines of which are in two rows on the bursa copulatrix; the spines are
short, sharply pointed, with more or less broad bases, which only rarely are
joined with each other in clusters of two to four. In some specimens the spines
of the signum show a tendency to become smaller and fewer in number (fig. 50).
Ductus bursae near bursa copulatrix narrowed and lightly sclerotized, becoming
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broader and more heavily sclerotized towards the ostium bursae. The degree
of the sclerotization of the ductus bursae is rather variable in individual spe-
cimens. Ostium bursae broad, very slightly sclerotized. ,,Plate“ heavily scle-
rotized, with margins rugged; very varjable in shape. The eighth tergite evenly
sclerotized, always very slightly narrowed in the middle. Anterior apophyses
more or less tapered and pointed apically. Posterior apophyses broad basally,
strongly tapering apicad. In a specimen taken in the Miechéw region (fig. 52)
there is an asymmetrical atrophy of half of the ovipositor: papillae anales
are partially reduced and posterior apophyses are vestigial. The remainder

Tigs. 43-—46. Male genital armatures. 43 — Zygaena filipendulae (1.), Rabka, Grzebier,

22. VII. 1955. Genital Slide No. 306. 44 — Z. filipendulae (I..), Hel, Jurata, 6. VIII. 1956.

Genital Slide No. 276. 45 — Z. filipendulae (1..), Myélenice, Stréza, 27. VII. 1957. Genital

Slide No. 301. 46 — Z. filipendulae (L.), Wroctaw region, Radunia ad Sleza, 4. IX. 1960,
Grenital Slide No. 244,
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of the genital armature as the habitus of the specimen in question are normal.
The most variable structures of the female genital armatures are the ductus
bursae and the ,plate®, then the signum, the eighth tergite and anterior apo-
physes.

Antennae, head, patagia, tegulae and thorax black with a navy-blue sheen.
Abdomen entirely black with no red belt.

The forewing pattern is composed of six spots which are separate from each
other (fig. 131-c). This type of forewing pattern, typical of the nominate form
of Z. filipendulae (L.), is the dominant one in the Polish populations of this

Figs. 47—52. Female genital armatures. 47 — Zygaena filipendulae (L.), Tatra Mts., Zar,

9. IX. 1957. Genital Slide No. 122. 48 — Z. filipendulae (L.), Tatra Mts., Zar, 7. IX. 1957.

Genital Slide No. 123. 49 — Z. filipendulae (L.), Klonéw, Waly, 23. VIII. 1960. Genital Slide

No. 307. 50 — Z. filipendulae (L.), MySlenice, Stréza, 17. VIII. 1958. Genital Slide No. 239.

61 — Z. filipendulae (L.), Bydgoszez, Zacisze, 18. VIII. 1956. Genital Slide No. 315. 52 —
Z. filipendulae (L.), Klonéw, Waty, 23. VIII. 1960. Genital Slide No. 310.
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species (about 50—80 %, of specimens). The reduction of the forewing pattern
is shown by the diminution of all six spots. Spot 6 may be completely reduced
such specimens are named ab. quiguemaculata VOrRBR. (fig. 131-b); this form,
is very scarce, one male was taken in the Pieniny Mts., and two males transi-
tional to this form were captured by the author at Klonéw near Miech6w,
South Poland. Extreme forms with spots 3, 4 and 5 reduced, named ab. holingeri
GrREG. & PovorLNy (fig. 131-a) and described from Moravia, have not as yet .
been found in Poland. The forewing spots may be enlarged and in such in-
stances the spots are linked with each other in pairs: ab. basiconfluens VORBR.
have linked spots 142, then ab. medioconfluens VORBR. 244, ab. unitella
CROMBRUGGE (= ab. apicaliconfluens VORBR.) 546 (fig. 131-f), ab. basali-
medioconfluens VORBR. 12 and 3+ 4, ab. medioapicaliconfluens VORBR. 2 4
and 546, ab. apicalielongata VORBR. 34 and 546, ab. basimedioconfluens
VORBR. 12 and 3+ 4, ab. tremaculata VORBR. (= ab. cytisi HBN.) (fig. 131-g)
1+2,3+4 and 5-+ 6, and ab. confluenta ab. n. (fig. 131-e) with 345, one male
from Pilica: Czarny Las, Central Poland (coll. MASLOWSKI) and one male
captured by the author at MySlenice, south Poland. The representatives of
the above mentioned forms appear in Poland rather rarely and sporadically.
Also very scarce are specimens with the forewing spots showing a tendency
to a longitudinal confluence: ab. proconfluens TurT with spots 1 separate,.
and 24344546 confluent. One female transitional to ab. polygalae Esp.
(fig. 131-h) was taken in the Ojeéw National Park, and one female in Ractawice
near Miechow (leg. author). The ab. polygalae Esp. with forewing spots con-
fluent over nearly the entire wing surface (only the costa is outlined with
black) has not yet been found in Poland. The forewing is non-transparent,
being intensively coloured: dark blue-green, rarely in the females with an
olive hue, always with a sheen. The fringe of the fore- and hindwing is always
black. The forewing spots and hindwing in 60—80 9, of specimens are carmine
with a crimson hue. Also rather common, especially in the populations occuring
in the xerothermic grassy localities, are specimens transitional to ab. miniata
Turr, which is characterized by the lighter, rather cinnaber forewing spots
and hindwings. Typical specimens of ab. miniata Turr, which the forewing
spots and hindwings cinnaber-bricky are extremely scarce. To ab. aurantia
Turt belong individuals with the forewing pattern and hindwings dark orange-
vellow; one male and one female of this form were taken in Bydgoszcz, by
Ropowicz. Specimens of ab. flava RoBSON have the forewing pattern and
_hindwings yellow; one example of each sex taken by RAEBEL at Segiet near
Bytom. Ab. intermedia TUTT is characterized by orange red spots and hindwings;
one male from Segiet near Bytom (leg. RAEBEL). — Specimens of ab. brumn-
nescens COCKAYNE, with coffee-brown spots and hindwings have not as yet been
found in Poland. Ab. chrysanthemi BXH. is characterized by the dark brown
colour with a violet hue; two females at Skotniki near Krakéw (leg. author).

The average length of the forewing in the majority of specimens is 14-8 mm.
in the males and 15-5 mm. in the females, The specimens with forewing 16-5 mm,
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long are very scarce. Specimens of ab. minor TurT with forewing shorter than
10 mm. are also scarce and sporadical, they occur always towards the end of
the brood of the species in the second half of August and in early September:
one male in St. Anna Mt. (leg. RAEBEL) and two males at Radunia near Sleza Mt.
(leg. SzPoRr).

As Z. filipendulae (L.) occurs in many types of ecological habitats, it is
one of the most common Zygaena-species in Poland. It oceurs in moist meadows
and peat-bogs, but also in grassy xerothermic localities. The populations ap-
pearing from mid-June in the moist meadows or peat-bogs, are called f. t. ste-
phensi Dup. The individuals of this seasonal-form do not differ in genital ar-
matures or habitus from those of the typical form which is decidedly more
abundant and appears in the xerothermic habitats. It is of interest to note
that ecological barriers and the different time of the appearance of the two
forms, prevent, genetic contact between them (DABROWSKI, 1964). In the
region of Krakdw f. t. stephensi DUP. was found at Skotniki and Kostrze (leg.
author and DOBRANSKI). It is also known from the vicinity of Weyherowo
(north Poland), three males and one female (leg. author). Individuals of the
nominate form are on the wing from mid-July to early September. The species
occurs in glades, woodland clearings, along country roads and even in partly
cultivated areas. Thin woodlands are not ecological barriers for this species.
It is a proportionately less xerothermophilous species than the other members
of the genus Zygaena F. The larva feeds on Ozytropis pilosa D. S., Coronilla
varia L., Lotus corniculatus L., and Trifolium L.

The flight of the adults is rather heavy and slow. They are most active
on warm and sunny days in the afternoon. Individuals do not disperse from
their habitats which are surrounded by effective ecological barrier, such as
thick woods, large cultivated fields etc. In other cases, the specimens may
fly for over 500 m. distance from their habitat. The populations are rather
numerous, however, they never appear in masses as other species, e.g. Z. car-
niolica (Scop.), or Z. amgelicae OcHSEN. The specimens rest singly during
the night on the stems and flowers of herbs.

The species is distributed in west, central, south and partly north-east
Europe, as well as west Asia. According to Horik (1939), Z. filipendulae (1..)
is a ponto-mediterranean element in the Polish fauna. The species is distributed
throughout Poland, even in the mountains. It appears from practically sea
level to about 1600 m. alt. in the Tatra Mts. (Zar).

The species appears to be decidedly resistant to the negative factors of
the habitat, showing a good ability to endure and even partly to accomodate
itself to habitats changed under cultivation.

8. Zygaena trifolii (ESPER, 1783)

Male genital armature (figs. 53—57): valvae rather broad, costal margin
slightly convex, ventral and caudal margins arched. Corona rather well de-
veloped. Processes of uncus short, broad basally, tapering apically, more or
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less acuminate; they may be more or less opened. Tegumen elongate, not domed,
with a strong median constriction. Saccus rather variable, from short and
broad with no basal constriction (fig. 54) to elongate, narrow with a basal
constriction (fig. 55). Anellus usually sub-squared, often with basal edge notched.
The basal portion of the anellus is more heavily sclerotized than the remainder
(fig. 57). Very rarely there are two symmetrical ,spots® on the anellus. Aedoeagus
slightly longer than valva. , Plate“ very lightly sclerotized, very small (fig. 56),
or even completely reduced. Three lamella-shaped cornuti present. The first
cornutus in the shape of a broad, triangular or prong-curved spine. The second
cornutus is armed with three to seven spines. The third cornutus is narrow,
elongate, less heavily sclerotized than the remaining two cornuti, and is ter-
minated by two tiny spines. Lamina ventralis as long as one-fourth of the
lenght of the aedoeagus covered with very tiny spines; its upper margin is
armed with numerous larger spines. Lamina dorsalis slightly longer than half
of aedoeagus.

In general, the male genital armatures are proportionately not very heavily
sclerotized, however, sometimes more heavily sclerotized, and large armatures
may be found (fig. 56). The most variable structures of the male genital ar-
matures are cornuti, then the anellus, the uncus, the ,plate“, and saccus, as
well as the shape of the valva.

Female genital armature (figs. 59—62): signum slightly marked with a ten-
dency to reduction. The spines of the signum with sharp apexes and oval bases,
always arranged in two broad rows; tiny, in some instances partly reduced
(fig. 59). Ductus bursae rather broad, with very variable sclerotization of
part of the walls. In one specimen (fig. 61) the ductus bursae is entirely heavily
sclerotized. Ostium bursae broad, lightly sclerotized. , Plate“ always tiny, with
a tendency to reduction (fig. 61). The eighth tergite elongate, in some instances
with a median narrowing. Posterior apophyses narrow, their apexes rounded,
rarely pointed. Anterior apophyses broad basally, with apexes pointed.

The most variable structures of the female genital armatures are the ductus
bursae, the ,plate“ and signum, then the eight tergite, the posterior and an-
terior apophyses.

Antennae, head, patagia, tegulae, thorax and abdomen black with a navy-
blue hue, with a slight sheen. Abdomen with no red belt.

The forewing pattern consists of five spots, of which spots 3 and 4 are
connected to each other in the typical form (fig. 132-¢). Such a type of pattern
is the dominant one and was found in 50—759%, of the individuals studied.
Some reduction of the spots is shown in specimens of ab. orobi HBN. which
is characterized by spots 3 and 4 being separate from each other (fig. 132-b);
they are rather common as and occur as 10—209%, of the population. The
diminuation of the forewing spots with spot 3 reduced appears rarely, one
male transitional to ab. obsoleta Turr was found in Jamy near Grudzigdz
(leg. Torr). No specimen with spot 3 completely reduced has as yet been found
in Poland, Rather fragment is the enlargement of the forewing spots in the
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57

Figs. 53—57. Male genital armatures. Z. trifolit (Esp.), Oliwa—Jelitkowo, 6. VII. 1956.

Genital Slide No. 83. 54 — Z. trifolii (Esp.), Oliwa—Zwierzyniec, 28. VII. 1956. Genital

Slide No. 248. 55 — Z. trifolii (Esp.), Tyniec, Podgoérki, 23. VII. 1960. Genital Slide No. 240.

56 — Z. trifolis (Esp.), Grudziadz, Jamy, 20. V1I. 1916. Genital Slide No. 97. 57 — Z. trifolis
(Esp.), Dulowa ad Trzebinia, 13. VII. 1953. Genital Slide No. 121,



43 133

forewing and their longitudinal confluence. Ab. basalis SELYS-LONGSCHAMPS
has the forewing spots 1+ 2+ 3+ 4 and spot 5 separate. Then ab. costalielongata
VorBr. (fig. 132-d) show spot 1 extended along vein sc and linked with spot 3;
this form is very scarce. Ab. glycirrhizae HBN. is characterized by confluent
spots 14-2 and 3+445. Ab. minoides SELYS-LONGSCHAMPS (= ab. confluens
Ster.) (fig. 132-f) has all five spots linked with each other by narrow bridges.
In extreme cases the red spots are spread over nearly the entire surface of
the forewing while the black ground is limited to a narrow edge along the costa,

Figs. 58

Goéra, 15. VII. 1958. Genital Slide No. 96. 59 — Z. trifolis (Esp.), Grudzigdz, Jamy, 27. VII.

1916. Genital Slide No. 324. 60 — Z. trifolit (Esp.), Oliwa—Jelitkowo, 24. VII. 1956. Genital

Slide No. 84. 61 — Z. trifolit (Esp.), Oliwa—Jelitkowo, 24. VII. 1956. Genital Slide No. 39.
62 — Z. trifolis (Esp.), Oliwa—Zwierzyniec, 28. VII. 1956. Genital Slide No. 88.

62. Female genital armatures. 58 — Zygaena trifolis (Esp.), Dzierzoniéw, Debowa
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such specimens are called ab. extrema TuTT. No specimen of ab. extrema TurT
has as yet been found in Poland. Also ab. sexmaculata OBERTH. with spots
1, 2 separate, spots 344 confluent with each other and an additional spot 6
connected to spot 5 is unknown from Poland. The specimen cited by STUGLIK
(1934: 22, pl. 1, fig. 5) belonged to Z. filipendulae (L.). Ab. confluenssexmaculata
OBERTH. (fig. 132-g) with all six spots confluent with each other; one male
and one female were taken at Podgérki near Tyniec, distr. Krakéw (leg. Do-
BRANSKI and author). The majority of the specimens with confluent spots
are females. A slight asymmetry in the pattern of these specimens is observed.
The hindwing is not variable and the black border is rather broad with the
fringes black. The ground colour of the forewing is non-transparent, intensely
coloured; black with navy-blue hue, more rarely with blue-green hue, always
with a sheen. Fringes black. The forewing spots in the majority of specimens
are crimson. Also common are individuals with the forewing spots lighter with
a cinnabar hue. Rather common (especially females) is ab. semilutescens HIGGS
with the forewing spots carmine and hindwing partly lightened orange. Ab.
intermedia TUTT with orange forewing spots and hindwing is very scarce: one
female from Jelitkowo near Oliwa (north Poland) (leg. author). Ab. incarnate
TURATI with spots and hindwing pale carmine, as well as ab. lutescens COCKERELL
with the forewing pattern and hindwing lemon-yellow, and ab. obscura TuTT
with dark brown coloration have not as yet been found in Poland.

Z. trifoliv (Esp.) is a species rather constant in size, while the size of the
very closely related Z. lonicerae SCHEV. is rather variable. The Polish population
of Z. trifolic (Esp.) show a majority specimens with the forewing 14-5 mm.
long in the males and 15-5 mm. in the females. The largest specimens have
the forewing over 15-5 mm. in the males and 17 mm. in the females. Dwarf
specimens have the forewing length 12 mm. in the males and 12:8 mm. in the
females.

The species oceurs exclusively in habitats with a marshy ground. It occurs
locally in wet meadows in the vicinity of woodlands, as well as in peat-bogs.
The individuals do not enter xerothermic localities, even when these are in
the close vicinity of their habitat. The adults are on the wing from mid-June
to the late July, or even early August. In spite of the fact that Z. trifolii (Esp.)
often occurs in localities in lowland or with north-eastern exposure, it is a rather
xerothermophilous species, as one can judge from its geographical distribution.

The larva of Z. trifolii (Esp.) feeds on Lotus corniculatus L. and Lotus uli-
ginosus SCHK., as well as on some species of the genus Trifolium L.

The adult individuals fly rather heavily being most active in the afternoon
on warm and sunny days. Their flight is strictly limited by the edges of the
habitat. Dry, grassy, xerothermic localities, cultivated fields, high dry slopes
or thick woods are very effective ecological barriers to this species. The po-
pulations are rather large, but are not as large as those of Z. carniolica (Scop.)
or Z. angelicne OCHSEN. The specimens rest singly during the night on stems
of grass and Cirsiuwm Adans.
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7. trifolei (Esp.) is distributed in west, south and east Europe, and in north
of Africa (HoLik, 1959). According to HoLik (1939) this species is an European-
west-mediterranean element in the fauna of Poland. It occurs throughout
Poland except for the Tatra Mts. Also it has not been found in the Pieniny Mts.,
and the data of Strowskr (1910) are referable to the allied Z. lonicerae (SCHEVEN).
Still we have no detfailed data on the occurrence of the species under consi-
deration in the Carpathians. On the other hand, the species is very abundant
in the Sudeten Mts., where it appears up to 980 m. alt. (Sowie Mts.). It is also
very common in north Poland.

9. Zygaena lonicerae (SCHEVEN, 1777)

Male genital armature (figs. 63—66): valvae rather broad, costal margin
straight or slightly arched, caudal and ventral margins arched. Corona well
developed. Processes of uncus short, more or less opened (figs. 64, 65), broad
basally, tapering to acuminate apexes. Length of uncus slightly variable (figs. 65
and 66). Tegumen broad, with a strong median constriction. Most variable is
the saccus which may be slightly developed, broad (fig. 64) to narrow with
a basal constriction (fig. 65). Anellus sub-squared, always with base notched;
the margin of the base may be more heavily sclerotized than the remainder
(fig. 65) or, in some instances anellus shows some symmetrical, heavily scle-
rotized spots (fig. 64), the which are of no taxonomic importance. Aedoeagus
slightly longer than valva. ,Plate“ very thiny, lightly sclerotized, full of just
visible, scale-shaped spines; rarely it may be reduced (fig. 66). Three lamella-
shaped cornuti are present. The first cornutus is armed with a single spine
of variable shape: it may be triangular (fig. 63, 65), rarely prong-shaped, curved
(fig. 64), or with rugged margins (fig. 66). The second cornutus is armed with
three (fig. 63) to six (fig. 66) spines. Lamina ventralis from one-third to one-
eighth of the length of the aedoeagus; it is characterized by a crown of rather
large spines variable in number (figs. 63 and 66). Lamina dorsalis shorter than
half of the length of the aedoeagus.

The most variable structures of the male genital armatures in Z. lonicerae
(SCHEVEN), are the cornuti, the saccus, and then the ,plate®, the lamina ven-
tralis, the anellus, the uncus and the shape of the valva. The male genital ar-
matures of this species are proportionately large and more heavily sclerotized
than those in Z. trifolii (Esp.).

Female genital armature (figs. 67—69): signum very variable, sometimes
partly reduced (fig. 68); spines tiny, conical with rounded bases, rarely con-
fluent in pairs, grouped in two broad bands, variable in number (figs. 67 and 68).
One of the examined specimens shows an additional, oval, heavily sclerotized
plate outside of signum (fig. 69), however, it is a rather teratological feature.
This specimen is of a very small size (forewing 13 mm. long). Ductus bursae
in all specimens examined very heavily sclerotized with a mouth of ductus
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seminalis rounded. The variation of the degree of the sclerotization is rather
slight. Ostium bursae broad, lightly sclerotized. ,Plate“ always heavily scle-
rotized, well developed, usually heart-shaped. Anterior apophyses in most
instance rather narrow, with apexes rounded (fig. 67) or broad (fig. 68), rarely
pointed (fig. 69). Posterior apophyses always broad and rounded (figs. 67, 68),
only in some instances thin and pointed (fig. 69). In general, the female genital
armatures are proportionately heavily sclerotized. The most variable structures
are signum, anterior and posterior apophyses, then the ductus bursae and
the ,plate“.

Figs. 63—66. Male genital armatuves. 63 — Zygaena lonicerae (SCHEVEN), Ojcéw National
Park, Miynnik, 2. VII. 1957. Genital Slide No. 96. 64 — Z. lonicerae (SCHEVEN), Ojcow National
Park, Miynnik, 15. VII. 1958. Genital Slide No. 263. 65 — Z. lonicerae (SCHEVEN), Ojebw
National Park, Saspowska Valley. 22. VII. 1958. Genital Slide No. 165. 66 — Z. lonicerae
(ScHEVEN), Ojecbéw National Park, Miynnik, 19. VII. 1959. Genital Slide No. 236.
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Antennae, head, patagia, tegulae, thorax and abdomen black with a navy-
blue hue and a slight sheen. Red abdominal belt always absent.

The forewing pattern consists of five spots which, in the typical form, are
separated from each other (fig. 133-¢). Such a pattern is shown in the majority
of specimens (50—80Y%,). The reduction of the forewing pattern is shown by
the diminution of the spots. Ab. kratochvili GREGOR & PovoLnY (fig. 133-a),

68

Figs. 67—69. T'emale genital armatures. 67 — Zygaena lonicerae (SCHEVEN), Ojcéw National

Park, Mlynnik, 3. VII. 1957. Genital Slide No. 87. 68 — Z. lonicerae (SCHEVEN), Rabka,

Grzebien, 25. VII. 1954. Genital Slide No. 93. 69 — Z. lonicerae (SCHEVEN), Bydgoszcz,
Rynkowo, 3. VIII. 1956. Genital Slide No. 237.

which is characterized by the completely reduced spots 2, 3, 4 and 5, has not
as yet been found in Poland. The enlargement of the elements of the forewing
pattern is found in the species in question by far more rarely than in Z. trifolii
(Esp.). Especially scarce is longitudinal confluence of the forewing spots.
Ab. centripunctata Turt (fig. 133-d) is characterized by spots 34 confluent
with each other; this is most common form showing some confluence (10—25 %,
of specimens). Ab. confluens OBERTH. (fig. 133-e), characteristic by the con-
fluence of spots 3 and 5 by a narrow bridge, is known only by one male from
the environs of Bydgoszez (leg. Ropowicz) and one male from the Ojcéw Na-
tional Park (leg. author). Ab. rubescens BGrr. (fig. 133-g) is characterized by
the ground colour suffused with red scales between spots 2, 4 and 5, as well
as the diffused edges of the spots; one female from Grzebien near Rabka, south
Poland (leg. author). A female specimen transitional to ab. rubescens BGFF.
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(fig. 133-f) was taken in the Bydgoszez region (leg. Ropowricz). Forms charac-
terized by the stronger confluences of the forewing spots (e.g. ab. bercei SAND.,
fig. 133-h) have not as yet been found in Poland. Also ab. sexmaculata DzIURz.
with an additional spot 6 is unknown from Poland.

Ground colour of the forewing is non transparent, intensively coloured,
however, not so as in Z. trifolic (Esp.); it is black with a navy-blue hue, morc
rarely with blue-green hue, always with a strong sheen. Fringes always black.

The majority of specimens show the forewing spots and the hindwing
crimson. Ab. semilutescens HEwETT, which is characterized by the hindwing
partly orange-yellow, is rather rare and occurs singly. Ab. lutescens HEWETT,
specimens with have the forewing spots and hindwings orange-yellow, was
found in one male specimen in the Ojecéw National Park (leg. author). No
specimen of typical ab. chalybea AURLV., which is characterized by the darkened
smoky-red forewing spots, has as yet been found in Poland. However, specimens
transitional to this form have been found in the Ojeéw National Park (four
males leg. author). Specimens with the forewing spots and hindwings bright
yellow are called ab. citrina SPULER; one male in the Ojcéw National Park
(leg. author). Ab. hades METscHL with the forewing spots and hindwing brown,
has not as yet been found in Poland. ]

Z. lonicerae (SCHEVEN) is rather variable in size: the average length of
the forewing is 16 mm. in the males and 16-5 mm. in the females. The largest
specimens examined have the forewing 19 mm. long (one female from the
Zlote Mts., leg. Szpor). A dwarf female with the forewing less than 13 mm.
was found in the Ojeéw National Park (leg. author) and two very small males
and one female were taken in the Bydgoszez region (leg. RODOWICZ). Ab. sphingi-
Jormis ab. n. (Pl. IX-4) forewing 16-5 mm. long, slender with apex rather acu-
minate; spots 5 and partly 4 enlarged, with edges indistinct; the shape of the
forewing resembles that of the members of the family Sphingidae.

Z. lonicerae (SCHEVEN) is local and occurs exclusively in xerothermic grassy
localities. The populations occuring in the mountanious regions (Sudeten Mts.,
Carpathians) are usually small. The adults are on the wing form early July
to mid-August. The species is decidedly xerothermophilous flying on slopes
well exposed to sunshine.

The larva of Z. lonicerae (SCHEVEN) feeds on Onobrychis viciaefolia Scop.,
Lotus corniculatus L. and on some species of the genus Trifoliwm. L.

The imago flies heavily, being most active in the afternoon on warm and
sunny days. They are rather local and their flight is limited by the ecological
barriers, however, they can pass through a thin wood. Specimens rest singly
during the night on stems and under the flowers of the herbs.

This species is more widely distributed than Z. trifoléi (Esp.) (HoLik, 1959)
It ranges through west, central, east and partly northern Europe, as well as
in west Asia. According to HoLIx (1939) the species is an Buro-siberian element
in the Polish fauna. The range of Z. lonicerae (SCHEVEN) covers nearly the
whole of that of the preceding species. According to Horix (1959) Z. trifoli
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(Esp.) evolved from Z. lonicerae (ScHEVEN) and thisis suggested by their
geographical distribution. The latter species invaded ecological habitats distinct
from those of the former. Judging also by the similiar facies, male and genital
armatures and easy copulation between the two species, they are very closely
related. Z. lonicerae (SCHEVEN) occurs locally throughout Poland. It is most
abundant in the Malopolska and Lubelska Highlands, and in the Pieniny Mts.
In the lowlands, as well as in the mountains (Sudeten Mts. and Carpathians
it is rather scarce and local. According to the data of NIESTOLOWSKI (1929)
one specimen of Z. lonicerae (SCHEVEN) was found in the Tatra Mts. (Strazyska
Valley, leg. Rurkowskl). However, since 1929 this species has not been re-
corded from that region.

The species occurs from practically sea level up to 980 m. alt. in the Pie-
" niny Mts. and probably to 1200 m. alt. in the Tatra Mts.

10. Zygaena cynarae (ESPER, 1789)

Male genital armature (figs. 70 and 71): valva stocky with curved margins;
corona slightly developed. Processes of uncus straight, conical, faintly opened.
Tegumen well domed. Saccus strongly projected, rounded with a basal con-
striction, variable in size. Anellus rounded, in some instances slightly broadened,
rather evenly sclerotized. Aedoeagus one and a half times the length of valva.
»Plate“ absent. Two lamella-shaped, lightly sclerotized cornuti which are
thickly covered with tiny, sharply pointed spines. One of the cornuti is usually
smaller than the other and may even be reduced. Lamina ventralis slightly
shorter than half of the length of the aedoeagus; it is evently clothed with tiny,
sharp spines. Lamina dorsalis as long as half of the length of the aedoeagus.
Coecum usually broad, rarely slender, with a slight constriction.

The most variable structures of the male genital armature are the cornuti
and saccus, then the valvae and coecum. :

Female genital armature (figs. 72 and 73): signum absent. Ductus bursae
folded, lightly sclerotized except at ductus seminalis. Ostium bursae lightly
sclerotized. ,Plate“ twice as broad as the ductus bursae, oval; more heavily
sclerotized caudally than cephalicaly. The eighth tergite evenly sclerotized.
Anterior apophyses thin with apices acuminate. Posterior apophyses broader
than the anterior ones, with apexes rounded and more heavily sclerotized.

Because of the small number of the females avaﬂable for study, the variation
is not considered here.

Antennae, head, patagia, tegulae and thorax entirely black. Abdomen
black with a red belt which is more or less interspersed with black scales. In
typical specimens the abdominal belt covers one segment of the abdomen.
Specimens of ab. deminanata Rodcl have the abdominal belt absent. This
form occurs in Poland very rarely and sporadically. No specimen of ab. tri-
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cingulata BGFE., which is characterized by the abdominal belt covering three
segments of the abdomen, has as yet been found in Poland. The forewing
pattern consists of five separate spots. The reduction of the pattern in the
specimens studied is shown by the general diminution of the forewing spots,
especially of spots 3 and 4 (fig. 134-a). Ab. analiconfluens HoLik was found

Figs. 70—73. Genital armatures. 70 —'Zygaena cynarae (Esp.), male, Torun, 26. VII. 1833.

Genital Slide No. 2106. 71 — Z. cynarae (Ese.), male, Warszawa, Placowka, 4. VII. 1949.

Glenital Slide No. 17. 72 — Z. cynarae (Esp.), female, Janéw ad Lvov, 13. VIL. 1906. Genital

Side No. 2107. 73 — Z. cynarae (Esp.), female, Lubaczéw, Nowa Grobla, 11. VIII. 1962.
Genital Slide No. 326,
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in one male specimen from Wawer near Warszawa (leg. author). However,
specimens transitional to this form are fairly common. According to DrYJA
(1959) specimens with the forewing spots enlarged or longitudinally confluent
are rather common. However, the majority of specimens belong to the typical
form, which shows a slight tendency to enlargement of the spots, especially
of spots 4 and 5 (fig. 134-b). Specimens of ab. unita Rodc1l with the forewing
spots 14+ 3-+5 and 2+ 4 confluent as well as ab. depuncta Rocc1r with spot 3
completely reduced have not as yet been found in Poland.

The ground colour of the forewing is slightly semi-transparent, grey-black
with a navy-blue hue in male and female specimens, and only very rarely and
sporadically with an olive-green hue in the female. The sheen may or may not
occur. Specimens transitional to ab. diaphana Rodor occur sporadically and

- are characterized by more transparent ground colour of the forewing. Fringes

of both wings black.

The forewing spots and hindwings are, in the majority of specimens, crimson.
Females often show the hindwings lightened to cinnabar-orange, those are
transitional to ab. bicolor Roccr; two females were taken at Nowa Grobla near
Lubartow (coll. author). Ab. fumata HoLIx is characterized by the brown fore-
wing spots and hindwings; this form is analogous to Z. filipendulae ab. nigro-
lvmbata COCKAYNE; one male taken by KRECZMAR at Milosna near Warszawa
(this specimen, paratype, was destroyed during the war, in 1944).

The hindwings always have a rather broad, grey-black margin, which,
however, may be partly reduced.

The species is rather constant in size. The average length of the forewing
is 14-1 mm. in the males and 14-8 mm. in the females. Very large or dwarf
specimens have not as yet been found.

Z. cynarae (Esp.) is not an extreme xerothermophil. The species occurs
very locally and in rather small numbers or singly in meadows and wood
clearings, rarely in dry grassy localities, always in the vicinity of a wood. The
adults are on the wing from mid-July to mid-August.

The larvae of Z. cynarae (Esp.) feed on Peucedanum oreoselinum MNCH.

The specimens fly rather heavily, being most active on sunny afternoons
of warm days. There are no other data on the ethology of this species.

The distribution of Z. cynarae (Esp.) is rather uneven and shows many gaps.
According to Horik (1939) the species has the centre of its distribution in
the Lower Volga region and Ural, where it occurs in many localities together
with Z. centaureae F. W. The typical form comes from Lvov region, where
it was collected in 1787 by RUMMEL; these specimens were subsequently de-
seribed, in 1789 by Esprr. The species is distributed in east and south Europe,
and probably in west Asia. Z. cynarae (ESP.) is a ponto-mediterranean element
in the fauna of Poland. The westernmost localities of this species are in the
region of Leszno and Poznan and the northernmost ones are in the region
of Torun, Pomiechéw near Warszawa and Bialystok. Z. cynarae (Esp.) is un-
common and local in Poland. Tt is also known from the environs of Warszawa,

4%
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Y.omza, Sandomierz and Kielce. Moreover two males were taken by ZUKOWSKI
on Zielona Skalka near Niedzica, Pieniny Mts. and ten males and four females
by Soxrys (?) at Nowa Grobla near Lubaczéw, South Poland.

11. Zygaena laeta (HUBNER, 1790)

A ponto-mediterranean species so far unknown from Poland. However,
it may occur in some xerothermic localities in the south of Poland. The nearest
localities of this species are in Moravia (POVOLNY & GREGOR, 1946, GREGOR
& PovoLnY, 1955) and in Podolia (KunTzE & NOSKIEWICZ, 1938). The male
and female .genital armatures are shown in figs. 74 and 75. The larva feeds
on Hryngium campestre L.

12. Zygaena punctum (CHSENHEIMER, 1808

Also a ponto-mediterranean species. So far it has not been found in Poland.
It was recorded from Iwonicz (Carpathians) by GARBOWSKI (1892), but this
record needs confirmation. It is probable that GARBOWSKI misidentified an
aberrant specimen of Z. loti (DEN. & ScHIFF.). However, the species may occur
in the south of Poland. The nearest localities of this gpecies are also in Moravia
and Podolia. The male and female genital armatures are shown in figs. 76
and 77. The larva feeds on Hryngiwm campestre li.

13. Zygaena brisae (EsPER, 1784)

Male genital armature (figs. 78 and 79): costal margin of valva straight
or faintly concave, caudal and ventral edges (up especially caudal one) strongly
curved. Corona rather well developed. Processes of uncus narrow, pointed,
slightly opened. Saccus in the form of a rounded bulb, always with a basal
constriction. Anellus elongate, with base rounded, tapering apicad; it does
not show any special structures. Aedoeagus slightly longer than valva. , Plate“
absent. Two lightly sclerotized, lamella-shaped cornuti which are clothed with
small, pointed spines. Lamina ventralis as long as one third of the length of
the aedoeagus; it is evently clothed with tiny spikes all of the same size. The
axial groove reaches only the middle of the lamina dorsalis, which is very
characteristic of this species.

In general, the male genital armatures do not show any distinet variation
of taxonomic importance.

Female genital armature (figs. 80 and 81): the absence of the signum is
very characteristic. Ductus bursae narrow, long bent, in part heavily sclerotized
Ostium bursae narrow, lightly sclerotized. ,Plate“ absent. The eighth tergite
with marging rather heavily sclerotized. Anterior apophyses long and thin,
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heavily sclerotized. Posterior apophyses rather broad basally, decidedly tapered
and elongate at apexes.

The most variable structures of the female genital armatures are the ductus
bursae, the eighth tergite and posterior apophyses. However, the variation is
rather small in comparison to that on other species of the genus. This species
is rather constant in genital armatures as shown by the material studied. Also
the pattern and colour of the wings of Polish specimens do not any great
variation. ‘

Antennae, head, patagia, tegulae, thorax and abdomen uniformly black.
Abdominal belt always absent. Fringes black. The pattern of the forewing in
both sexes of specimens from Poland is like that of the typical form (fig. 135-¢).
Specimens transitional to ab. confluens Barr. (fig. 135-d) are rather .scarce:
five males and four female taken in Nowa Goéra in the Pieniny Mts. (leg. WE-
GLARSKI and ZUKOWSKI). ZUKOWSKI also captured in Nowa Géra one female
transitory to ab. interrupta Hsk®. (fig. 135-b), which is characterized by the
reduction of the forewing spots. Typical specimens of both mentioned forms,
known from Moravia (POVOLNY & GREGOR, 1946) have not as yet been found
in Poland.

The forewing spots and hindwing colour in the majority of specimens is
crimson, however, in many instances (especially in females) the hindwings
are lighter, with a cinnaber hue. The forewing ground colour is dark, with
a very slight blue-green hue, with no sheen, slightly semi-transparent.

The average length of the forewing in the males is 11-5—12 mm. and in
the females 12—12-5 mm. The smallest specimens show the forewing not longer
than 11 mm. However, atypical specimens are very scarce.

The species is confined to steppe-forest habitat, being a typical xerothermo-
biont. It appears very locally and singly from late June to late July.

The species was found in the Pieniny Mts. in 1947 by MIODONSKI, who
captured one female in Nowa Goéra. This locality was the only one in Poland
where Z. brizae (Esp.) was not scarce. However, since 1960 the species has
probably become extinct. This phenomenon has also been observed in two
other localities in the Pieniny Mts., in Macelowa Gora and near Trzy Korony
Mts. Very likely the extinction of the species was caused by the over-collecting
of the adults and larvae for several years by various lepidopterists. According
to the available data, over 120 specimens of Z. brizae (ESP.) were collected
in the Pieniny Mts. during five to six years. Of these about 60 specimens are
present in the collections studied.

The larva feeds only on Cirsium arvense L.

The adults, in spite of fast and nimble flight, are very local in their habitats
which are surrounded by ecological barriers.

Z. brizae (Esp.) according to HOLIK (1939) a ponto-mediterranean element
in the Polish fauna. The distribution of this species in Poland is still rather
poorly known. KArrowIicz cited this species from the region of Sandomierz
(1930), and OSTROWSKI found in the region of Przemy§l (Horik, 1939). These
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Iigs. 74—80. Genital armatures. 74 — Zygaena laeta (HBN.), male, Zaleszczyki, Podolia,
VII. 1932. Genital Slide No. 2103. 75 — Z. laeta (HBN.), female, Podolia, Krzywe, 26. VII. 1935,
Genital Slide No. 2102. 76 — Z. punctum OCHSEN., male, Podolia, Krzywe, 13. VII. 1936.
Genital Slide No. 2105. 77 — Z. punctum OcHSEN., female. 78 — Z. brizae (Esp.), male,
Pieniny Mts., Nowa Mt., 28. VII. 1958. Genital Slide No. 2130. 79 — Z. brizae (Esp.), male,
Pieniny Mts., Nowa Mt., 28. VII. 1958. Genital Slide No. 2132. 80 — Z. brizae (Esp.), female,
Pieniny Mts., Kro&cienko, 17. VII. 1958. Genital Slide No. 2133. 81 — Z. brizae (Esp.), female,
Pieniny Mts., Nowa Mt., 28. VII. 1958. Genital Slide No. 2131.
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localities are on the northern edges of the range of the species. In the neigh-
bouring countries of Poland the species is known from Czerwony Klasztor
in the Pieniny Mts. (Czechoslovakia), where in 18 males and 9 females were
found by PruszyXskr. These specimens are nearly identical with those from
the Polish Pieniny Mts., being only in some cases slightly ‘different in the width
of the black margin of the hindwing. Moreover, the species is known from
Moravia and Bielskie Tatry Mts., as well as from the environs of Lvov.

14. Zygaena purpuralis (BRUNNICH, 1763)

Male genital armature (figs. 82—106): valva with shape rather variable;
costal margin usually straight, rarely convex or concave, ventral and caudal
margins arched. Corona well developed. The processes of the uncus are very
varié,ble, and their variation corresponds to that of the lamina dorsalis (fig. 121)
Specimens with processes of the uncus broad and rounded, have the lamina
dorsalis narrow and elongate (figs. 89, 121-a). On the other hand, in the in-
dividuals having processes of uncus conical, pointed, the lamina dorsalis is
much shorter and rounded (figs. 84, 121-e). Moreover, a series of intermediate
forms have been found (figs. 121-b, ¢, d), where the above correspondence
is not so distinet. Tegumen rather broad, often broadened in the middle. Saccus
very variable, it may be broad, semicircular (fig. 97), through intermediate
forms (figs. 98, 93, 100) to narrow with a strong basal constriction, vesicle-like
rounded (fig. 94). Anellus rather variable: it may be rectangular (fig. 84), oval-
rounded (fig. 100) or slightly elongate (fig. 99). The sclerotization of the anellus
is very variable: in some specimens were found two more heavily sclerotized
Lspots® (figs. 83, 87). Aedoeagus one and a half times as long as valva. , Plate*
absent. Cornuti in form of two lightly sclerotized lamellas, clothed with very
tiny spines. The cornuti are very variable, and one of these in some instances,
shows a tendency to reduction. Lamina vantralis as long as one-fifth of the
aedoeagus; it is evenly clothed with tiny, lightly sclerotized spines. Lamina
dorsalis slightly shorter than half of the aedoeagus; the main spines are some-
times more heavily sclerotized than in the majority of the individuals examined
(fig. 83). : ; :

The degree of the sclerotization of the genital armatures is rather variable
as shown by the evidence of a thorough study. In fig. 106 is shown a strongly,
pathological dwarf male genital armature from a specimen of quite a normal
habitus (forewing 15 mm. long).

In general, the most variable structures of the male genital armatures are
the uncus and lamina dorsalis, the variation of which correlates with each
other; and then the saccus, cornuti, anellus, valva and tegumen.

Female genital armature (figs. 107—117): signum absent. Ductus bursae
long, very narrow, very lightly sclerotized. One of the most variable parts
of the female genital armature is the ostium bursae. ,Plate“ very heavily
sclerotized with rugged margins and scobinate surface; very variable; always
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Figs 82—87. Male genital armatures. 82 — Zygaena purpuralis (BrRUNNICH), Baligréd, 5. VII.

1959. Genital Slide No. 206. 83 — Z. purpuralis (BRUNNICH), Baligréd, 4. VII. 1954. Genital

Slide No. 192. 84 — Z. purpuralis (BrUNNICH), Ojcbéw National Park, Kaliski, 10. VII. 1954,

Genital Slide No. 32. 85 — Z. purpwralis (BRUNNICH), Ojeéw National Park, Kaliski, 15. VII.

1954. Genital Slide No. 74. 86 — Z. purpwralis (BRUNNICH), Ojeéw National Park, Kaliski,

10. VIIL. 1954. Genital Slide No. 77. 87 — Z. purpuralis (BrRUNNIcH), Ojeéw National Park,
Kaliski, 9. VII. 1954. Genital Slide No. 71,



57 147

triangular (figs. 107, 116), sometimes rounded (fig. 113) or broadened (figs.
109, 114). The eighth tergite evenly sclerotized, in many instances constricted
in the middle (figs. 108, 114), rarely with straight margins. Anterior apophyses
usually narrow, pointed (figs. 107, 104), rarely broad, more or less pointed

¥ % ‘ %

Tigs. 88—93. Male genital armatures. 88 — Zygaena purpuralis (BRUNNICH), Ojcéw National
Park, Kaliski, 15. VII. 1954. Genital Slide No. 76. 89 — Z. purpuralis (BRoNNICH), Ojcéw
National Park, Kaliski, 2. VIII. 1954. Genital Slide No. 78. 90 — Z. purpuralis (BRUNNICH),
Ojeéw National Park, Kaliski, 10. VII. 1954. Genital Slide No. 80. 91 — Z. purpuralis
(BrinwicH), Ojeéw National Park, Kaliski, 15. VII. 1954. Genital Slide No. 73. 92 — Z. pur-
puralis (BRUNNICH), Ojcéw National Park, Kaliski, 5. VII. 1954. Genital Slide No. 72. 93 —
Z. purpuralis (BRUNNICH), Ojcéw National Park, Kaliski, 19. VIII. 1958. Genital Slide No. 164.
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(figs. 112, 107). Posterior apophyses in most instances narrow, pointed (figs.
109, 114), rarely broad with rounded apexes (fig. 113). One of the specimens
examined (fig. 117) is characterized by the lesser degree of sclerotization,
especially of the ostium bursae, which is normally very heavily sclerotized.
This armature shows, moreover, a reduction of the ,plate“, a smaller and
strongly narrowed eighth tergite and broader anterior and posterior apophyses.
The specimen shows quite a normal habitus.

The most variable parts of the female genital armatures are the ostium
bursae and ,plate“, and then the eighth tergite and anterior and posterior
apophyses.

Antennae, head, patagia and tegulae black. Thorax and abdomen totally
dull black. The specimens of ab. cingulata BGFF., which are characterized by
the red abdominal belt, have not as yet been found in Poland. The forewing
pattern is very variable. The typical form is characterized by three forewing
streaks (fig. 136-f). Streak 2 is decidedly dilated between the veins r,—cu,;
it is one of the most variable components of the pattern. The terminal dilated
part of this streak may be more or less broad and the outer edge may be more
or less abruptly truncate (fig. 124). The tendency to reduction and enlargement
of the forewing spots is shown in fig. 136. The streaks may be divided into six
separate spots, this is ab. sexmaculata Berr. (fig. 136-a), however, no specimen
of this aberration has as yet been found in Poland. Ab. quinquemaculata BGFF.
(fig. 136-b) with forewing spots: 1, 2, 3, 4, 546 is very scarce: three males
and two females in the Ojcéw National Park, one male and two females at
Klonéw near Miech6w (leg. author). Specimens of ab. analiinterrupta VORBRODT
with the forewing spots: 1, 2, 4, 3+ 56, and specimens of mediointerrupta
VorBrODT with the forewing spots: 1, 3, 2+ 4, 546 have been found singly
in the Malopolska Highland. Transitional specimens with streaks II and TIT
strongly constricted (fig. 136-¢) appear singly in the Malopolska Highland.
Specimens occurring in the most localities in Poland have the terminal portion
of the streaks II very gently truncate; in these specimens streaks II is rather
clongate and reaches the vein cu, (fig. 136-d). Such specimens appear in 60—
759% of the populations occurring in the Malopolska Highland. However, in
the lowlands and in the mountainous regions of Poland (Sudeten Mts., Pie-
niny Mts., Bieszczady Mts., Tatry Mts.) they are more rarer and occur singly,
while the majority of specimens have streak II in the forewing more or less
abruptly truncate (fig. 136-e, f). Specimens similar to Z. diaphana STGR.

Iigs. 94-—99. Male genital armatures. 94 — Z. purpuralis (BRONNICH), Ojcéw National Park,

Grodzisko, 28. VII. 1958. Genital Slide No. 125. 95 — Z. purpuralis (BRONNICH), Ojeéw Na-

tional Park, Grodzisko, 28. VII. 1958. Genital Slide No. 125. 96 — Z. purpuralis (BRONNICH),

Glanéw, 8. VIIL. 1959. Genital Slide No. 198. 97 — Z. pwrpwralis (BriNNicH), Glanéw,

28. VII. 1959. Genital Slide No. 204. 98 — Z. purpuralis (BrRtNNICH), Klonéw, Dabie, 13. VIII.

1959. Genital Slide No. 186. 99 — Z. purpuralis (BrUNNIcH), Krakéw, Mnikéw Valley, 6. VIII.
1955. Genital Slide No. 75.
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(fig. 136-e) are characterized by the strongly enlarged and confluent streaks.
This aberration occur rather in females than in males, in most instances in
" the xerothermic localities of the Malopolska Highland, Pieniny Mts., and
rarely in the Sudeten Mts. and in the lowlands. In extreme aberration is ab.
marginata BGFF. in which the red streaks cover the entire surface of the forewing
except for the costal and outer margins. This aberration has not as yet been
found in Poland. Specimens of the typical form (fig. 136-f) occur in large numbers
in the lowlands and in the mountains, whilst in the Matopolska Highland they
represent 30—45 9, of the populations. Specimens of ab. plutoides REISS (= ab.
plutonia VERITY) have streak IL narrowed and not dilated terminally (fig.
136-g); streaks I and III (fig. 136-h) are in some instances also narrowed. This
aberration occurs sporadically and singly: two males and one female from the
Pieniny Mts. (leg. author), one female taken at Podgérki near Tyniec (leg. M10-
DONSKI), one male from the neighbourhood of Biecz (East Carpathians) (leg.
CHROSTOWSKI), one male at Baligrod (Bast Carpathians) (leg. ToLL). Specimens
of ab. reducta ab. n. (fig. 136-i) are characterized by streak II reduced to two
small specks (spots 3 and 5) and streak ITI narrowed and divided into two
separate spots 2 and 4; two males were taken at Raclawice near Miechow
(leg. author). The border of the.hindwing is very narrow. Specimens from
xerothermic localities show a tendency to the complete reduction of this border.

The experimental studies of BURGEFF (1956) proved that the forewing pattern
in Z. purpwralis (BRUNNICH) may be strongly changed under the influence
of high temperatures on the pupae. The modified pattern shows enarged
streaks; moreover, the scales are less numerous, and the wing is more trans-
parent than in typical specimens. However, the author captured such specimens
(one male and one female) in the Pieniny Mts. (PL. IX—8). On the other hand,
according to DrRYJA (1959) the forewing pattern depends mostly on the genetic
factor.

The forewing ground colour is dark-navy blue in the males and dark-navy
blue-olive in some females; the sheen is absent in both sexes. The fringe of
the fore- and hindwing is black. The majority of specimens show the streaks
of the forewing and hidnwings crimson (60—=809,). This is observed especially
in populations from the lowlands and the Sudeten Mts. Specimens from the
xerothermic localities of the highlands often have the forewing pattern and
the hindwings cinnabar (20—45 9,). Specimens of ab. obscura TUTT are charac-
terized by the smoky black forewing stripes and hindwing; one male was taken

Figs. 100—105. Male genital armatures. 100 — Zygaena purpuralis (BRONNICH), Biecz, Kornuty,

19. VII. 1956. Genital Slide No. 184. 101 — Z. purpuralis (BRUNNICH), Sudeten Mts., Srebrna

Mt., 6. VII. 1958. Genital Slide No. 207. 102 — Z. purpuralis (BRUNNICH), Pieniny Mts.,

Zagron, 8. VII. 1959. Genital Slide No. 189. 103 — Z. purpuralis (BRUNNICH), Pieniny Mts.,

Cisowiec, 4. VII. 1959. Genital Slide No. 195. 104 — Z. purpuralis (BRUNNICH), Pieniny Mts.,

Zamezysko, 5. VII. 1959. Genital Slide No. 178. 105 — Z. purpuralis (BRUNNICH), Pieniny Mts.,
Zagron, 8. VII. 1959. Genital Slide No. 202.
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at Raclawice near Miechow (leg. author), and two intermediate males were
found in the neighbourhood of Dzierzoniéw (leg. Szror and author). Specimens
of ab. lutescens TuTr have the forewing pattern and hindwing yellow. No
typical specimen of this aberration has as yet been found in Poland, however,
two intermediate specimens with slight cinnaber hue were taken in the Pie-
niny Mts. and at Ojeow (leg. author). Specimens of ab. bicolor ab. n. are charac-
terized by the forewing streaks carmine-red and hindwings orange-yellow:
one female taken at Ojeow and two males found at Klonéw near Miechdéw
(leg. author).

The variation of the size in this species is rather slight. The average length
in the males is 14-5 mm., and in the females 155 mm. Very large specimens
with the forewing 16——,1.7 mm. long are very scarce. Dwarf specimens with
the forewing shorter than 15 mm. are also scarce; they appear sporadically,
normally towards the end of the brood.

The specimen shown in Pl. IX—6 has atypical antennae which are shorter
and thinner than those in typical individuals. Moreover, this specimen has
streaks I1 and III narrow, constricted medially, and streak I is extended along
vein sc. This specimen [taken in Srebrna Mt. in the Sudeten Mts. (leg. SzpPoRr)],
is strikingly similiar to Z. exulans R. & H. A correct identification of ths
specimen was possibly only after the genitalia were dissected.

Z. purpuralis (BRUNNIOH) lives in various habitats. It occurs together with
Z. trifolic (Esp.) (e.g. in the neighbourhood of Dzierzoniéw and in the Sowie
Mts.), but also in the moist glades in the Carpathians. However, the species
finds the most suitable conditions in the xerothermic localities, were the po-
pulations are large.

The larva of Z. purpuralis (BRUNNICH) lives on Thymus L. and Trifolium L.

Z. purpuralis (BRUNNICH) is an euro-siberian element in the Polish lepido-
pterous-fauna (Horix, 1939). It is distributed in Europe except for the Iberian
Peninsula, Sardinia, Corsica, Sicilia and North Africa. Beyond Europe, it
occurs in west Asia and Siberia. In Poland the species is distributed as far
north as Leba and as far east as Suwaltki. The distribution of this species in
Poland is uneven. In north and central Poland it is generally rather scarce
and local. It is most frequent in the Matopolska Highland, however, it occurs
-there also locally. It occurs in the Pieniny Mts. but is scarcer in the other
ranges of the Carpathians. In the Tatra Mts. it occurs singly. NIESIOLOWSKI
(1929) cited this species from Skupniowy Uplaz (two specimens, leg. ADAM-

Figs. 106—111. Genital armatures. 106 — Zygaena purpuralis (BRUNNICH), male, Pieniny Mts.,
Czarny Potok, 3. VII. 1959. Genital Slide No. 179. 107 — Z. purpuralis (BRUNNICH), female,
Tatra Mts., Zar, 26. VII. 1959. Genital Slide No. 188. 108 — Z. purpuralis (BRONNICH), female,
Krakéw, Mydlniki, 8. IX. 1956. Genital Slide No. 203. 109 — Z. purpuralis (BRUNNICH),
female, Krak6w, Mydlniki, 8. IX. 1956. Genital Slide No. 196. 110 — Z. purpuralis (BRUNNICH),
female, Oje6w National Park, Grodzisko, 26 VIII 1958. Genital Slide No. 126. 111 — Z. pur-
puralis (BRUNNICH), female, Ojeéw National Park, Kaliski, 6. VII. 1954. Genital Slide No. 56.
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czEWSKI and RUTKOWSKT). Moreover SzPorR captured one female in Zar and
one male was taken by the author at Przystop Mietusi. The species occurs
at 1100 m. alt. in the Bieszczady Mts. (Bast Carpathians) and at 1600 m. alt.
in the Tatra Mts.

H. Rr1ss (1940) separated a distinet species, Z. diaphana STGR. TOLL
(1947) published the data on the characters of the larvae and adults of both
Z. purpuralis (BrRUNNIcH) and Z. diaphana STGR., based on the material
coming from Poland. Male genital armatures of the two species were figured.
TorLL gave a list of localities in the regions of Grudziadz and Poznan, where,
according to his opinion, oceurs Z. diaphana pimpinellae REISS. Subsequently,
D. PovoLNY (1951) judging from a genital study of a large material, proved
that the opinion of REISS was wrong. D. POVOLNY believed that there is only
one species. However, B. ALBERTI (1957) considered Z. purpuralis (BRUN-
NICH) and Z. diaphana STGR. as distinet species. This author based his
opinion on the different foodplants of the two species, each of them being
monophagous. Z. purpuralis (BRUNNICH) according to ALBERTI feeds on Thy-
mus L., whilst the other species feeds on Pimpinella nigra WILLD. Moreover,
according to ALBERTI, there are differences in the colour of the larvae of
the two species, the time of the appearance, and some differences in the genital
armatures. This author mentioned that the two species are well separated
from each other in the Alps and in Germany.

The author of the present paper examined more than 1600 specimens of
the species under consideration. Of these, 37 males and 24 females were dis-
sected. Judging from this study, the specimens with characters of Z. diaphana
pimpinellae REISS are in the majority in the warm xerothermic localities,
especially in the Malopolska Highland and are scarcer in the mountains and
in the lowlands. Both Z. purpuralis (BRUNNICH) and Z. diaphana pimpinellae
REISS occur in the same localities. The former occur in majority in the moun-
taing, e.g. in the Sudeten Mts., Pieniny Mts., and the Tatra Mts., as well as
in the lowlands. Quite a similar situation was observed in Germany by ALBERTI
and in Czechoslovakia by PovoLNY. However, it is of interest to note that the
differences in the facies do not correspond with the differences in the structure
of the genital armatures. Moreover, the species is extremely variable and all
transitional forms may be found, thus a correct identification of any of the
two species is in most instances very difficult. W. FORSTER & T. A. WOHLFAHRT
(1958) considered both species as distinet, however, they did not give any

Figs. 112—117. Female genital armatures. 112 — Zygaena purpuralis (BRONNICH), Ojcbw
National Park, Kaliski, 5. VII. 1954. Genital Slide No. 79. 113 — Z. purpuralis (BRUNNICH),
Ojeéw National Park, Kaliski, 5. VII. 1954. Genital Slide No. 81. 114 — Z. purpuralis
(BRUNNICH), Pieniny Mts., Zamezysko, 5. VII. 1959. Genital Slide No. 194. 115 — Z. purpuralis
(BrUNNICH), Pieniny Mts., Czarny Potok, 3. VII. 1959. Genital Slide No. 182. 116 — Z. pur-
puwralis (BRUNNICH), Pieniny Mts., Zamezysko, 5. VII. 1959. Genital Slide No. 177. 117 —
Z. purpuralis (BRUNNICH), Pieniny Mts., Macelowa Mt., 7. VII. 1959. Genital Slide No. 181.
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practical data for the identification of them. According to the opinion of the
present author, Z. diaphana STGR. is probably a species ,in statu nascendi®,
and in the present stage of our knowledge of this problem, it would be prac-
tically impossible to give the correct diagnosis of the two species. Also the
problem of the subspecies of the species under consideration occurring in
Poland is still rather obscure and needs further thorough study.

ITII. DISCUSSION

1. Variation in genital armatures of Zygaena F. and its taxomomic significance

The literature on the genus Zygaena F. is rather large, however, the major
part of the papers deal with the habitus of the moths, whilst there are rather
poor data on the genital armatures of the genus under consideration. In fact,
the male and female genital armatures of the species of the genus Zygaena F.
~ provide us with very important taxonomie characters. According to ALBERTI
(1958, 1959), the first data on the genital armatures of the genus Zygaena F.
were given by BucHANANA WHITE in 1878, who recorded specific differences
of some species found in the male genital armatures. However, that author
gave only some figures of the uncus and valva of the species considered. Later,
BURGEFF in 1914 and HoLik in 1933 and 1938 mentioned the general differences
in genitalia between some species of the genus Zygaena F. and they did not
figure any genital armatures. HEWER in 1932 gave the descriptions and figures
of the male and female genital armatures of thirteen species of the genus
Zygaena F. HAAT in 1952 published a rather large paper dealing with 57 species
of the genus Zygaena F. However, the descriptions of the genital armatures
are very brief and the figures are rather poor as they are depicted in general
outlines only. PovoLNY in 1955 gave a key to fourteen species of the genus
Zygaena F. in question mentioning the genital armatures and giving very poor
photographs of the armatures of both sexes. ALBERTI in 1955 published figures
of 56 species or forms of the genus Zygaena F. The same author in a large
paper published in 1958—1959 gave a phylogenetical review of 93 known spe-
cies of the genus Zygaena F. This important paper contained numerous figu-
res of the male and female genital armatures, as well as the diagnoses
containing the most significant taxonomic characters. TREMEWAN in 1960 and
1961 gave very good photographs of the genital armatures of several species
of the Zygaena F. However, according to the opinion of the present author,
even the best photograph could not show all the important tiny structures of
the genital armatures which are easy to mark in the hand-made figure. In the
Polish literature there is only one short note of ToLL (1947) in which this
author recorded genital distinctness of Z. purpuralis (BRUNNICH) and Z. dia-
phana STGR. giving figures of the male genital armatures of these species,
however, with no comments.
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The present paper contains detailed data on the male and female genital
armatures and their variation based on the material originating from various
territories in Poland. The number of genital slides prepared for this paper is 496.

The general characteristies of the genital armatures of the genus Zygaena F.
are as follows:

Male: Valva flat, oval with slight specific characters, rather simple with
no processes or other distinct structures which appear in very close genera
e.g. Orna KIRBY, Neurosymploca WALL. and especially FEpizygaena JORDAN
which, together with the genus Zygaena F., belong to the tribe Zygaenini.
The specific differences in the structures of the valvae are limited to slight
variation of the shape or.the size, which, in less degree, is found also within
individual species. The corona is the distal area of the valva; it shows bristle-like
hairs, which are generally dark and may be lighter, broader or thinner; these
hairs are pointed towards the base of the valva. Moreover, the valvae are
clothed with scales as in other Lepidoptera. The corona does not show any
variation within the individual species, providing only secondary taxonomic
characters. Uncus developéd in the form of a pair of processes (? socii). These
processes show specific differences, they may be more elongate or stout with
rounded or acuminate apexes. These differences are of taxonomic importance,
however it is of much importance to note that a rather strong variation within
the individual species is found here and during the identification the characters
of the uncus should be considered in connection to other features of the genital
armature examined. The tegumen may be more or less domed in some groups
of species. The ratios of the length to the width and the medial constriction
may also show some group differences. No variation within the individual
species was observed. The saccus, which is already marked in the genera close
to Zygaena F., is, in the genus Zygaena F. well developed. However, the taxo-
nomic importance of the saccus is small. The saccus shows rather strong va-
riation within the individual species of the genus Zygaena F. (fig. 119). The
anellus is one of the more variable structures in the male genital armatures
of Zygaena F. In the majority of the species of this genus the anellus is very
variable in shape and sculpture. This is very well shown in Z. lot¢ (DEN. &
ScHrrr.). It is of much interest to note that even in some species which are
not close to each other show some common tendencies in the structure of the
anellus are observed e.g. sporadical or regular occurrence of paired more heavily
sclerotized spots, or rarely a notch of the base of the anellus which is usually
straight (fig. 120). The aedoeagus is rather uniform in shape and this is very
characteristic of all the species of the genus in question. It is rather broad,
heavily sclerotized. The specific differences in the aedoeagus are found in the
structures of the cornuti and the ratio of the length to the width of the aedoeagus.
The most characteristic part of the aedoeagus is its distal portion, the ventral
and dorsal parts of which are transformed into shields armed with numerous,
differentiated spines. Both shields are linked laterally by the membraneous,
surrounding vesica which, in the majority of the species, is armed with the

5*
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cornuti. The ductus ejaculatorius departs from the medial part of the aedoeagus.
The coecum is rounded, and often contains the so called ,plate“ which is full
of very tiny spines. This ,plate“ is very characteristic of many species of the
genus Zygaena F. It is called by HEWER (1932) the ,vesical pad“. The cornuti
have been overlooked by many authors as they are hidden between the heavily
selerotized lamina dorsalis and the lamina ventralis. The cornuti were widely
considered by ALBERTI (1958, 1959). They are in the form of two or three la-
mellas armed with one or several more heavily sclerotized spines, which are
rather variable within individual species. However, the cornuti are of much
taxonomic importance. The lamina ventralis is variable in shape in individual
species of the Zygaena F. The genus Orna KIRBY lacks the lamina ventralis
(ALBERTI, 1958, 1959). The spines of the cornuti are arranged evenly, being
sometimes thicker along the margins and in the middle of the lamellas. The
spines regularly arranged are in most instances lightly sclerotized. In some
species, e.g. Z. lonicerae (SCHEVEN), several larger, heavily sclerotized spines
are arranged distally on the edge of the lamina ventralis. The lamina dorsalis
is always larger than the lamina ventralis and is more projected. 1t has more
complicated structure and is more heavily sclerotized than the lamina ventralis.
It is lancet-shaped, more or less elongate. Several types of spines are present
in the structure of the lamina dorsalis: the large spines are, for the major part,
arranged at either side of the axial groove, which is free of spines; the lateral
spines become smaller towards the margins; the third type of spines are those
which are scale-shaped, and are arranged in two symmetrical areas. The shape
and the number of the main spines, as well as their arrangement along the
axial groove is of taxonomic importance. The variation within the individual
species is rather slight. The morphology of the lamina dorsalis is also of phylo-
genetical importance. ;

Female: the signum congsists of two bands of short spines with broad bases.
The signum is in the majority of the Zygaena — species well developed, however,
it may be reduced to several tiny spines, or may be completely absent. The
spines of the signum are pointed and often their bases are confluent in irregular
clusters of two to six spines. The structure of the signum may be used as a se-
condary character in the determination of the specimens examined. Individual
specimens show rather considerable variation, especially in the number of
spines of the signum, the degree of the sclerotization and the shape of the

Tigs. 118—119. 118 — The variation of the ,,plate” in the male genital armatures: a — Zygaena
carniolica (Scop.), b — Z. loti (DEN. & SCHIFF.), ¢ — Z. viciae (DEN. & SCHIFF.), d — Z. epial-
tes (L.), e — Z. amgelicae Ocusen., f — Z. filipendulae (L.), g — Z. trifolis (Esp.), h — Z. lo-
nicerae (SCHEVEN), i— Z. pwrpuralis (BRUNNICH). 119 — The variation of the saccus:
a — Z. carniolica (SCOP.), b — Z. osterodensis REISS, ¢ — Z.oti (DEN. & SCHIFF.), d — Z. vicige
(DEN. & SCHIFF.), e — Z. ephialtes (L.), £ — Z. angelicae OCHSEN., g — Z. filipendulae (L.),
h — Z. trifolic (Esp.), i — Z. lonicerae (SCHEVEN), j — Z. cynarae (Esp.), k — Z. brizae (Esp.),
1 — Z. purpuralis (BRUNNICH).



4
1R
N
R

R

vrf;\.

5%




71 161

spines. The ductus bursae show many differences in the different groups of
the Zygaena species. It may be short and rather broad, or decidedly narrow
and long, often coiled; in most instances it is heavily or at least partly scle-
rotized. The species allied to Z. carniolica (Scor.) show some tiny spines in
the ductus bursae. The distal portion of the ductus bursae is strongly broadened,
as in other genera of the tribe Zygaenini (ALBERTI, 1958, 1959). The ductus
seminalis and bulla seminalis are very lightly sclerotized, and do not offer
any character of taxoncmic importance. The ostium bursae is of very variable
width in the different species; it may be funnel-shaped, often it is terminated
by a marginal ring (lamina postvaginalis). The margins of the ostium bursae
are always heavily sclerotized, and are rather constant in the armature. The
introitus vaginae is rather difficult to observe as it is guarded by a special
structure, which prevents the sperm from being lost until it is in the bulla
seminalis (ALBERTI, 1958, 1959). In some species, e.g. in Z. loti (DEN. & SCHIFF.),
the ostium bursae may be decidedly larger and more heavily sclerotized than
in the majority of the Zygaena-species. It is of much taxonomic importance,
however, in some species, e.g. Z. trifolii (Esp.) or Z. filipendulae (L.) in which
it shows a considerable, individual variation. The plate (,Schildchen® sensu
ALBERTI) in some species is in the form of an irregular triangle, which points
towards the papillae anales; more rarely it is rounded with rugged and per-
forated margins. This plate is missing in some species, and according to ALBERTI
(1958—1959) it has group significance, being, however, a secondary taxonomic
character. It shows considerable individual variation (fig. 118) in several species.
The eighth tergite is characterized by the deep, semicircular, lateral notches.
1t is often constricted or even totally divided medially, e.g. in Z. loti (DEN.
& SCHIFF.) or in Z. purpuralis (BRUNNICGH). This constriction appears in varying
degrees in nearly all species of the genus Zygaena F. occurring in Poland
(fig. 122). Anterior apophyses always neavily sclerotized, they vary in length
and width, also vary, however, their variation does not correspond with that
of the anterior apophyses. The papillae anales are short, rounded and are
clothed with short, bristle-like hairs. They are very constant in all species of
the tribe Zygaenini and do not offer any important taxonomic feature.

The generic characters are better represented in the male genital armatures.
The female genital armatures, in spite of their considerable ditferentiation
are not as characteristic of the genus as those of the male. Generally, the genital
armatures of the Polish species of the genus Zygaena F. have, in many instances,
rather little taxonomic importance because of their considerable individual

Figs. 120—121. 120 — The variation of the anellus: a — Zygaena carniolica (Scoe.), b —

7. loti (DEN. & Scmirr.), ¢ — Z. ephialtes (L.), d — Z. angelicae OGHSEN., e — Z. filipendulae

(L.), f— Z. trifolii (Esp.), g — Z. lonicerae (SCHEVEN), h — Z. purpuralis (BRUNNICH).

121 — The variation of the lamina dorsalis and uncus in Z. purpuralis (BROUNNICH). The lamina

dorsalis and uncus shown in figs. a—e are from the same specimens to show the correlation
between these two parts,



162

-3
o

4

Fig. 122. The variation of the eighth tergite and the anterior apophyses: a — Zygaena ostero-

densis REI1ss, b — Z. loti (DEN. & SCHIFF.), ¢ — Z. viciae (DEN. & ScHIFY.), d — Z. ephialtes

(L.), ¢ — Z. angelicae OcuseN, f — Z. filipendulae (L.), g — Z. trifolis (Ese.), h — Z. lonicerae
(SCHEVEN), i — Z. purpuralis (BRUNNICH),
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variation. This is especially evident in such species as Z. trifolii (Bsp.) and
Z. lowicerae (SCHEVEN). It is of importance to note that the genital variation
in the species of the Zygaena F. does not correspond with that of the habitus.

2. Variation in pattern

The most important taxonomic characters of the pattern of the Zygaena F.
species are to be found in the forewing, then in the hindwing. The pattern of
the body other than the wings has only general taxonomic importance. The

124

=g 123

Figs. 123—124. 123 —— A scheme of the pattern of the wing of a member of the genus Zygaena I.

1—6 forewing spots. I—III forewing streaks. 7 — hindwing spot. 8 — hindwing border.

9 — fringes. 124 — Z. purpuralis (BRONNICH), forewing. ATmethod of the designation of the
angle of the apical portion of the outer streak.

antennae are totally black except in Z. ephialtes (L.) in which the apical joint
is white. The head is always unicolorous black. The patagia and tegulae are
variable in colour in the different species. In the majority of the species they
are black with a navy-blue sheen, but sometimes they are rather dull. In
Z. carniolica (Scor.) and Z. loti (DEN. & ScHIFF.) they are suffused with white-
yellow scales, which form distinct borders of the patagia and less distinct
borders of the tegulae. This character is very variable in individual species
and may be completely absent. However, it is of much importance for the
determination of some geographical races. Z. lacta (HBN.) has the patagia and
tegulae clothed with red scales. Red scales may oceur in very rare instances
on the abdomen in other species e.g. Z. purpuralis (BRUNNICH) ab. rubrianata
Berr., or Z. cynarae (Esp.) ab rubrianata Berr. However, no such a specimen -
has as yet been found in Poland. The thorax is uniformly coloured exception
Z. carniolica (Scop.) and Z. loti (DEN. & ScHIFF.) in which in some specimens
(especially in the females) there is a slight white-yellow suffusion in the dorsal
portion of the thorax. The abdominal belt is present in some species, it may
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be a constant character in the individual species, such as in Z. ephialtes (L.),
or may be very variable e.g. in Z. carniolica (Scorp.). In the latter species the
abdominal belt is a subspecific character. The majority of the specimens of
Z. cynarae (Esp.) shows the abdominal belt, however, it may sometimes be
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Figs. 1256--128. The variation of the forewing pattern. 125 — Zygaena carniolica (Scop.).
126 — Z. osterodensis (SCHEVEN). 127 — Z. loti (DEN. & ScHIFF.). 128 — Z. viciae (DEN. &
ScHIFF.). Note: Aberrations shown in figs. 125-i, and 127-a have not as yet been found
in Poland.
Remark: Convergent lines alongside figs. 125—136 show only tendency of direction of
‘the wing-pattern variability.

reduced. Normally the abdominal belt covers only one segment of the abdomen,
however, it may be spread into two or even three segments and this is better
developed on the ventral side than in the dorsal side of the abdomen. Such
specimens are extremely rare in Poland. Judging from experimental studies
(BURGEFF, 1956, DABROWSKI, 1963) the external factors (thermal, chemical)
do not affect the pattern of the above mentioned parts of the body. Howex;er,
they are on the genetically influenced as shown by Drysa (1959) and other
workers.
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The forewing pattern consists of six spots (fig. 123). The two basal spots
are slightly separated from each other. Spots 3 and 4 are oval and are situated
in the middle of the wing and are normally separated from each other. They
show the greatest tendency to a reduction, especially spot 3. Spots 5 and 6
lie in the distal portion of the wing. Spot 6 in the majority of the species is
oval and may be narrowed, of a half-moon shape, e.g. in Z. carniolica (Scop.).
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Figs. 129—132. The variation of the forewing pattern.” 129 — Zygaena ephialtes (L.). 130 —
Z. angelicae OcusEN. 131 — Z. filipendulae (L.). 132 — Z. trifolii (Esp.). Note: The aberrations
shown in fig. 131-a is unknown from Poland.

It may also be confluent with spot 5, being reniform or of another shape as
in Z. loti (DEN. & ScHIFF.) and others. The longitudinal confluence of: the
spots forms the streaks. Varying degrees of such confluence show may be found
or numerous aberrations in all the Polish species of Zygaena F. except foc
Z. ephialtes (L.). In some species, e.g., Z. osterodensis REISS, Z. brizae (Esp.),
or Z. purpuralis (BRUNNICH), the streaks occur in the typical forms. The aber-
rations of these species with the forewing streaks reduced to spots are scarce
and are recessive. In general, the variation of the forewing spots in the majority
of the species is great. However, specimens with the forewing spots completely
missing or spraed over the total surface of the wing occur very rarely. The
variation of the forewing pattern is shown in figs. 125—136. The diagrams
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show that the variation has a general pattern in most species. However, in
Z. viciae (DEN. & ScHIFF.) (fig. 128) and in Z. purpuralis (BRUNNICH) (fig. 136),
spot 6 is also changed in some aberrations, this scheme is changed.

The borders of the forewing spots appear only in Z. carniolica (Scor.).
They are very variable and are of much taxonomic importance in the deter-
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Figs. 133—136. The variation of the forewing pattern. 133 — Zygaena lonicerae (SCHEVEN).
134 — Z. cynarae (Esp.). 135 — Z. brizae (Esp.). 136 — Z. purpwialis (BriUnsicn). Note:
the aberrations shown in figs. 133-a, 135-a and 136-a have not as yet been found in Poland.
mination of the subspecies. These borders may be strongly influenced by the
thermal and chemical factors. Because of this fact it is rather difficult to state
the genetic influence on the borders. The specimens occurring in Poland often
have the borders reduced or even missing and this character is especially
frequent in the females and in the specimens occurring in the xerothermic
localities. The yellow suffusion of the forewing in the Z. loti (DEN. & SCHIFF.)
generally occurs in the females. The fringes of the outer margin of the forewing
are black except in Z. carmiolica (Scor.) and Z. loti (DEN. & SCHIFF.), some
specimens of which, especially females, have the fringes grey-white or white.

~
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The pattern of the underside of the forewing. The spots may be separated
from each other (fig. 137-a) or may have indistinet outlines (fig. 137-¢). More-
over, in some species the spots are linked by a suffusion of coloration (fig. 137-b).
In some species, e.g. in Z. filipendulae (I.) this suffusion is much dilated
(,Schleier accordding to ALBERTI, 1958—1959) being concolorous with the
spots. In such instances the spots are completely confluent with the streak
or suffusion. This character is constant in some species but in the others,
e.g. Z. trifolis (Bsp.) it is variable and is of no taxonomic significance. The
hindwings are, in the majority of species, without spots, and have a more or
* less broad, black border. In some instances the border may be much broadened,
as in some forms of Z. ephialtes (L.) or in some aberrations of Z. viciae (DEN.
& ScHIFF.) and Z. angelicae OCHSEN. Only in the ephialtoid forms of Z. ephial-
tes (L.) is the hindwing completely black with a white or red spot. The border
is decidedly reduced or even absent in Z. purpuralis (BRUNNICH) and in Z. loti
(DEN. & ScHIFF.). The fringes of the hindwing is, in the majority of species
black, however, in Z. carniolica (Scor.) they are sometimes grey-white or white.
In Z. loti (DEN. & ScHIFF.) the lighter fringes occurs very rarely. The two species
do not show any correspondence between the coloration of the fringes of the
fore- and hindwings. The fringes of the hindwings are usually darker than
those of the forewings. The colour of the fringes of the hindwing is of no taxono-
mic significance except in Z. carniolica onobrychis (DEN. & SCHIFF.) which
shows white fringes.

In general, the variation of the pattern in the Polish Zygaena F. shows
the tendency to a reduction or enlargement of the forewing spots and a reduction
of the hindwing border. The majority of specimens show intermediate forms
in the pattern, close to that in typical forms, while extreme specimens are
very scarce. Except for these general tendencies, each species shows special
directions in the variation of the pattern.

3. Variation in Coloration and Melanism

The colours and pattern of the moths of the genus Zygaena F. are distinctly
warning in character. SzwaNwicz (1956) quotes the hypothesis of PorRczYNSKI
(1885—1897), who suggests that the coloration of the burnets is mimetic, for
they show a resemblance to the beetles Mylabris F. of the family Meloidae F. ha-
ving similar coloration with bright red spots on the black ground-colour of a blu-
ishgreenish shade. These beetles are characterized by their toxic haemolimph
of a specific smell. However, observations of the European species of Zygaenak.
made by other authors (SPULER; BURGEFF, 1936) show that birds and other
insectivorous vertebrates avoid these moths, because, if disturbed, they exude
haemolimph having an intense odour and irritating qualities. Only few species
of Zygaena F., inhabiting the woodless regions of East Asia as far as the coast
of the Pacific (e.g. Z. niphona BTLR.), are, according to SPULER (1936), partly
devoid of this character. The Polish burnets have the faculty for warning

@
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fully developed and the haemolimph exuded by them mostly in the regions
of joints in response to a disturbance is almost identical in respect of colour
and scent with the exudation of the molested Coccinellidae, Coleoptera. There-
fore, there are no justified grounds to accept the theory of the mimetic nature
of coloration in the burnets. They produce so effective warning substances
themselves that all my attempts to feed living moths to hens and lizards failed.
Only the specimens that had been cut open and washed out carefully were
occasionally taken. In the ecological niches occupied by Zygaena F. other si-
milarly coloured insects showing similar warning qualities are uncommon.

The essential coloration of Zygaena F. includes bright, mostly red (occa-
sionally white, yellow or-brown) spote or streaks on the black ground-colour
of a dark blue or blue-green shade. In many species of Zygaena F. the dark
scales of the background have the property of refracting rays of light, which
results in a strong metallic sheen. In the opinion of SzwaNwricz (1956), the
scales of this type are developed best in the members of Urania F. and they are
also present in the Papilionidae, Lycaenidae, and Eryeinidae. In the burnets
such scales may occur not. only on the wings but also on other parts of body.
In some species a differently coloured belt extending most frequently over
one segment of the abdomen, more rarely over a few segments, is a strongly
genetically fixed dominant character [e.g., Z. ephialtes (L.)], in other species
it is a labile character [(Z. carniolica (Scop.), Z. cynarae (Esp.)] or a decidedly
recessive one [Z. loti (DEN. & SCHIFF.), Z. viciae (DEN. & ScHIFF.)], at last
it occurs quite exceptionally [Z. angelicae OCHSEN, Z. purpuralis (BRUNNICH)].
The colour of the belt is, as a rule, identical with that of the spots on the wings
and in Z. ephialtes (L.) it is analogous to the colour of spots 1 and 2 on the
fore-wing.

The problem of classification of the coloration in the genus Zygaena F.
is relatively complex because of the wide range and great differentiation of
shades and their different ecombinations in particular species. At the present
state of studies on the coloration of the burnets the genetic factors transmitting
the traits of coloration to next generations in accordance with .the genetic
laws must be regarded as those playing the main role in the determination
of variation of the coloration. The species Z. ephialtes (L.) has become a classical
object: of such studies, which owing to its variability provided rich and in-
teresting material for many authors (Bovey, 1949; DRrYJA, 1959; PovoLNY
& GREGOR, -1946; PovoLNY & PLjACEx, 1949). In particular the studies of
Dryya (1959), based on abundant materials, elucidate among other things
the inheritance of coloration. .

Some authors, e.g. BERGMANN (1953), lay perhaps too strong a stress on
the role of the direct action of microclimatic factors of environment. Of these
factors, temperature and humidity are supposed to exert influence also upon
the coloration of the Lepidoptera. Thus, a drop in temperature and humidity
below the optimum (,KT-Formen®) in the period of larval development will
produce the ,,dull and obscure red“ colour of the spots of the burnets. At a de-
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creased optimum temperature and high humidity of the air (,, KF-Formen*)
the colour of the spots becomes ,dark red“. An increased temperature and
low percentage of moisture in the air (,, WT-Formen“) bring about the brighten-
ing of the red colour to ,orange-yellow*, whereas a high temperature and high
humidity (,WF-Formen“) will promote the dominance of the ,fiery deep red
passing into brown“ colour. BURGEFF (1956) reared caterpillars of the burnets
collected in the alpine climate in artificially set up tropical conditions for
a number of years, but these conditions had no evident effect on the coloration
of the moths. As will be seen from the temperature experiments carried out
by the same author, neither in this case do the moths show any changes in
coloration, in spite of considerable changes found in the pattern of the wings.
The changes resulting from the increased density of coloured scales, giving
an effect of brightening or even transparency of the wings, must not be related
with the change of coloration, with which they have nothing in common.

Coloration, therefore, belongs to the group of characters that are directly
governed mainly by genetic factors. The external factors, even so vigorous
ones as temperature shocks or chemical shocks (induced by intrapupal in-
jections), applied to a good effect for experimental changes of the pattern,
in Zygaena F. do not produce a change in the colours themselves but only in
the quantitative proportions of coloured scales in particular elements of the
pattern. From the evolutionary point of view the mechanism of inheritance
of traits, and among them of colour, is grounded on the action of a complex
of environmental factors. However, the periods of time in' which they became
genetically fixed must be measured by the geological time-scale (cf. Z. mio-
caenica REISS), and then it is obvious why attempts to shake some strongly
fixed characters even by means of very vigorous external stimuli do not show
expected results in some cases.

The present considerations being confined only to changes in coloration
of moths, these changes are-treated apart from the aberrations of elements
of the pattern. From this standpoint the white borders round the spots on the
fore-wings of Z. carniolica (Scop.) are reckoned among the elements of the
pattern.

An amaranthine shade of the carmine colour is dominant in nearly all
species of Zygaena F. The divergencies from this basic colour observed in the
territory of Poland include the whole range of shades from cinnabar through
orange-yellow (,salmon“ after ForD) to lemon-yellow. On the other hand,
the red colour may be smoky (dim), or replaced by the light or dark brown.
Here arises the problem of melanism in the burnets, which will be discussed
a little further. ' '
' Determining the colour aberrations of Zygaena F. it is important to make
sure that the coloration of a given specimen has not changed on account of
unproper preservation or has not been rubbed off, etc. In newly caught spe-
cimens special attention should be given to the state of the fringe and the
degree to which the scales have been rubbed off, because the moths flying
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for a fairly long time often have their colours lighter owing to the action of
the sunlight. In all probability the process of oxidation of the red pigment .
also contributes to these changes. This is particularly striking in specimens
subjected to the action of perhydrol vapour (30 9 H,O,), which makes the
carmine colour change into the yellow. The burnets exposed to the long action
of even dispersed daylight in glass cases fade relatively soon, deceptively
resembling the yellow aberrations after a few years, for the ground-colour
of the wings is considerably more resistant'. A distinet group of colour ab-
errations consists of moths with the spots strongly dimmed. When examining
such moths, the first and most important thing to do is to distinguish colour
modifications from the changes in the wing pattern . Such more or less dark
brown aberrations occur in Poland extremely rarely and sporadically. They
are also brought about by genetic processes: the manifestation of this so re-
cessive character in the phenotype. This has been pointed out in the papers
by ALBERII (1955), DrYJA (1959) and PRzZEGENDZA (1926). The suggestion
that there is an association between the dark colour of spots in the burnets
and the content of some microelements in the soil, such as compounds of iron,
which act on the coloration of scales via the food-plants (BurGrrr, 1910) is
not conclusive. Instead, the connection of this phenomenon with the mechanism
of inheritance consistent with the genetic laws has been supported by quite
conclusive experimental data. The analysis of this process presented in the
paper of DrYJA (1959) explains also why the aberrations of this type are so
rare in nature. In literature the brown aberrations of different species were
often figured in natural colours and provided with frequently very vague and
superficial descriptions and various denomlnatlons (OBERTHUR, 1896; REISS,
1926 and others).

Only single brown specimens are known from the territory of Poland,
e.g., two specimens of Z. carniolica (Scop.) of a coffee-brown shade instead of
red (ab. grossi HSKE. = +ab. nigra REIss) were found in the region of Krakéw,
one dark brown specimen of Z. loti (DEN. & SCHIFF.) instead of red (ab. brunnea
Dzrurz.) from Smolen near Pilica, one coffee-brown specimen of Z. wiciae

1 Tests for the response of the pigment in the red scales of the burnets carried out by
the method of Forp (1941—1944) were positive, the carmine colour changing into the yellow
in the vapour of concentrated hydrochloric acid (HCI). If such lightened specimens are placed
in the atmosphere containing ammonia vapour (NH,), the original coloration is restored in
some dozen seconds. It is characteristic that in HCl vapour the degree or lightening of the
red colour is not uniform and differs not only between species but even between particular
specimens of the same species. The changed colour is deceptively similar to the natural yellow,
cinnabar and orange-yellow, aberrations. However, the aberrations of this colour occurring
in nature do not respond to the action of the vapour of the aeld and do not change their
colours. under the influence of NH, either.

* To answer the question in which type ot changes a given moth is to be numbered it is
enough to observe the wings carefully in the slanting rays coming from a strong source of
light. The pattern is then seen quite distinctly, while no outlines of spots are visible against
the ground-colour of the wings in the specimens with extremely reduced spots.



81 17

(DEN. & ScHIFF.) instead of red (ab. brunnea ab. n.) from Klonéw near Mieché6w,
two dark brown specimens of Z. filipendulae (1.) of a violet shade instead of
red of an amaranthine shade (ab. nigrolimbata COCKAYNE = --ab. chrysanthems
Bxm.) from the vicinity of Skotniki near Krakéw, at last one smoky brown
specimen of Z. purpuralis BRUNNICH instead of red (ab. obscura TUTT) from
the region of Klonéw near Miechéw and one dark brown specimen of Z. an-
gelicae OCHSEN of a violet shade (ab. brunnensis SKALA) from Cisownica near
Cieszyn, much resembling Z. filipendulae (L.) ab. nigrolimbata COCKAYNE.

From the descriptions of dark varieties of moths, mostly very laconic and
vague, it is difficult to infer as to the alternative: pattern aberration or colour
aberration, and they often suggest melanic changes of the type of which Biston
betularia (L.), ab. carbonaria JOrD. is now a classical example. No melanic
changes (their establishing is also favoured by selective action of environmental
tactors, e.g., birds, catching pale specimens well visible on the dark background
or, on the contrary, black moths resting on light objects) occur in colour abe-
rrations of the genus Zygaena F., at least in the meaning of the word in which
it is used for a number of groups of the Lepidoptera, where this phenomenon
has been given the newly coined term of ,industrial melanism¢ (ForDp, 1955;
MARCHLEWSKI, 1961; PovoLNY, 1948). Apart from some inaccuracies of the
descriptions of dark aberrations of the burnets, e.g., those in the description
of Z. carmiolica (Scop.) ab. nigra REISS (1926), presented here as a typical
melanic (,,the ground-colour of the whole moth was black without a trace
of red“), whereas in the coloured plate it is figured as coffee-brown with dis-
tinet spots on the fore-wings, there are specimens of an evidently dimmed
red colour, which is only strongly ,smoky“ without any admixture of another
colour. Two specimens of Z. osterodensis REISS (the region of Lwéw?) with
intensely dark, plumbago-dark, wings are to be seen in the collection of J. JA-
ROSIEWICZ. However, even these moths cannot be regarded as typically melanic
aberrations, because their colouring is partly coffee-brown. The specimens
of Z. filipendulae (L.) ab. wigrolimbata COCKAYNE or Z. angelicae OCHSEN.
ab. brunnensis SKALA come considerably nearer to the proper melanism. None
the less, I failed to pick a moth out of the specimens of Zygaena F. so far found
in Poland such that its coloration conformed strictly to the criteria of me-
lanism established for other groups of the Lepidoptera. Probably this type of
coloration would not be advantageous to the burnets, and the dark specimens
void of any warning colours are presumably exposed to greater danger from
its natural enemies than the specimens of normal bright coloration.

This is probably one of the reasons why the dark-coloured burnets occur
so rarely both in the highland and in the lowland habitats.

4. Interspecific Crosses in the Genus Zygaena F.
It has been a well-known fact for long that the burnets show a strong
inclination to copulate with the specimens belonging not only to other species
but also to other genmera and even families. Numerous records in literature

Acta Zoologica Cracoviensia nr 2 6
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include only a small part of examples observed by many investigators in natural
circumstances.

The examples of copulation between specimens representing different
families deserve special attention. Of these the most frequently mentioned
are between male Syntomis phegea (L.) and female Z. filipendulae (L.) (HOLIK,
VIERTL, MANN, STAUDER, VORBRODT, and others). Other species of Zygaena F.,
too, can mate with the different species of Syntomis L., to mention only male
8. phegea (L.) x female Z. ephialtes (L.) (HOLIK, VIERTL, DAHNEL), male
8. phegea L. % female Z. angelicae OGHSEN. (VIERTL), and male S. phegea (L.) X
x female Z. purpuralis (BRUNNICH) (VORBRODT). S. ToLL observed such cases
in Podolia several times; one of them is represented by a preparation of female
S. phegea (L.) mating with male Z. filipendulae (L.) (Babilice near Krzywcze,
July 7, 1937) in our collection, since they did not disjoin even in the cyanide
insecticide glass. The male is quite fresh, whereas the appearance of the female,
which is heavily rubbed, with a slim abdomen, indicates that it must already
have laid most of its eggs before this copulation. The case is the more interesting
because Horix (1933) will have it that in such mixed couples the male always
belongs to Syntomis L. The above-mentioned examples form a spectacular
illustration of possibilities, which under certain circumstances bring about the
overcoming of such barriers as the differences in the structure of the genital
apparatus and those of the genetic division between distinct systematic units.
As has been shown by numerous laboratory breeding experiments, these co-
pulations turned out fruitless and no offspring was derived from them ’.

Similarly, the cases of copulation often described between the species of
the genera Procris F. and Zygaena F. (HoLIk, 1933) do not result in any progeny
in the form of interspecific hybrids.

The examples of copulation between the species within the genus Zygaena ¥.
are very common. HoLik (1933) lists 54 cases of copulations recorded by a few
authors and showing different combinations of different species of Zygaena F.
under natural conditions. During my observations carried out in the territory
of Poland I saw a male of Z. filipendulae L. mating with a female of Z. ephial-
tes (L.) twice: at Podgérki Tynieckie near Krakow (19. 7. 1958) and in the
region of Raclawice near Miechéw (3. 8. 1961), which corroborates numerous
records on the particularly high frequency of such copulations between the
moths of these species. Besides, a male of Z. loti (DEN. & SCHIFF.) mating
with a female of Z. angelicae OCHSEN. was observed in the Pieniny National
Park (3. 7. 1959) as well as a male of Z. viciae (DEN. & SCHIFF.) with a female

1 The claim of DorrLESCHAL that he reared the offspring derived from crossing a male
of S. phegea (L.) with a female of Z. filipendulae (L.), showing the dominance of the characters
of the male without inheriting anything from the female was called in question by HoLIK
(1933), who took it that the reared animals had been changed or mixed with other materials.
The misunderstanding, however, seems to result simply from an error in the determination
of sex. The female was probably S. phegea (L.) fertilized by a male of the same species prior
to this copulation.
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of Z. lonicerae (SCHEVEN) and a male of Z. purpuralis (BRUNNICH) with a female
of Z. angelicae OCHSEN. in the Ojeéw National Park (1. 7. 1955 and 28. 7. 1958,
respectively). The female of the last pair laid about 130 eggs, from which no
caterpillars hatched, though the copulation lasted for more than 20 hours.
In all these cases the females were newly hatched and they mostly stayed near
the abandoned cocoons.

In my opinion, the explanation of this phenomenon should also be looked
for in the morphology as well as in the ecology and ethology of the burnets.
The comparatively primitive structure of the genital apparatus both in males
and in females does not form a sufficient barrier to prevent the pairing of
members of different species not only within the genus but even those belonging
to distinet genera or families. A general resemblance of copulatory structures
exhibited by all the species of the burnets may facilitate interspecific copulations
as well.

In a number of habitats there occur a few species of the genus Zygaena F.
living together in a limited area and the emergences of moths more or less
coincide in time, that is to say, take place from the second half of June to the
end oi August. The period of emergence of moths ranges in particular species
from some dozen days to a month or two. Generally, it lasts longer in extensive
areas abounding in specimens than in isolated localities with a small number
of moths. The contacts between different species of the burnets are thus fa-
cilitated, the protandry, a regular phenomenon in the genus Zygaena F., con-
tributing to them as an important stimulatory factor. Consequently a newly
emerged male, e.g., that of Z. filipendulae (L.), failing to find a female of the
same species, chooses that of a different species, genus, or even family out
of the emerging moths. Needless to say, it is not a normal phenomenon, and
where both sexes of the same species are present, the natural selection leads
to an unconditional choice of a female belonging to its own species.

I repeatedly saw about 20 males of Z. viciae (DEN. & SCHIFF.) swarming
around one female of the same species. In the Pieniny Mts. more than 10 males
of Z. angelicae OCHSEN. were observed flying about a mating pair of this species,
while in the Ojeéw National Park besides a few cases of such ,swarms® of
some dozen males surrounding pairs beginning to copulate observed in Z. lots
(DEN. & ScHIFF.), Z. angelicae OCHSEN., and Z. carniolica (Scor.), a few males
frequently gathered about a female still emerging from the cocoon within
a short time. It is interesting that the males gathering a-ound one female paid
no attention to other females of the same species flying nearby.

The opinion was held that some aberrations or even subspecies took origin
from the crossing of two species [e.g., ab. peucedani Esr. was supposed to
result from the crossing of Z. filipendulae (L.) and Z. ephialtes (L.)]. The inter-
specific crosses were also considered to be of great importance to the processes
of formation of ,races“, subspecies, and even new species. However, this hypo-
thesis has been given up (Horik, 1933) on account of numerous examples
denying the existence of such possibilities even in exceptionally favourable
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circumstances, for most part of the eggs laid by a female in consequence of
interspecific mating do not develop. In rare cases, in which it comes to the
hatching of caterpillars from such eggs, they are very weak and most of them
perish in the course of postembryonal life, without taking any food or after
the first ecdyses or when hibernating. A few specimens that succeed in reaching
the stage of imago are, as a rule, infertile. It should be noted that these results
were obtained in special breeding laboratories, where the development of
moths proceeds in ,ereenhouse” conditions, the disadvantageous influences
of a natural environment being eliminated to a great extent (rapid changes
of weather, shortage of food, danger from parasites, ete.). It is obvious that
in a natural habitat caterpillars feeding upon green plants are exposed to
a complex ‘of factors eliminating a high percentage of specimens, which, to-
gether with the extreme weakness of hvbrids as compared with the specimens
derived from normal parents of the same species and better adapted to the
struggle for existence, give them a very poor chance of survival.

Such interspecific crosses give better results only in the species which are
very closely related (Horik, 1933), e.g., Z. trifolli (Esp.) x Z. lowicerae (SCHE-
VEN) or Z. transalpina (Bsp.) » Z. angelicae OCHSEN., whose progeny, showing
a fairly great vitality and fertility, indicates their close relationship.

The identification of the specimens collected in the wild as interspecific
hybrids should be done with utmost caution, for there are no such criteria
as to make the definitive decisions in this matter possible, and the criteria
used for the identification of Lepidopteran species cannot be applied when-
ever there is suspicion that we deal with an interspecific hybrid.

Only in the specimens whose origin from interspecific crossing has been
proved to a certainty and for which the possibility of fertization of the mother
by a male of the same species is ruled out beyond doubt — thus practically
only in laboratory moths — some of their morphological characters may fairly
safely be attributed to the influence of the characters transmitted by the male
or the female. But even in these cases the variability of both species involved,

so remarkable in most Zygaena species, ought to be taken into account. In
so far as the moths collected in natural habitats are concerned this variability
as a rule eliminates the possibility of numbering such specimens among inter-

specific hybrids. HorLik (1933), experimenting on crossing male Z. filipendulae

(L.) with female Z. ephialtes (1..), arrives at the conclusion based on his abundant
material that the offspring of a mixed pair shows the specific characters of
its mother alone. Both the habitus of the specimens and an analysis of the
morphology of the genital apparatus in males (comparison of the uncus) leave
no room for doubts in this respect. Attempts to persuade the hybrids to copulate
were uneffective in spite of the abundance of material. Consequently, I have
not managed to check as yet whether we have to do here with the phenomenon
of the dominance of characters in the I, generation analogous to the dominance

of the peucedanoidal characters in the case of Z. ephialtes (L.) or not (DRYJA,
1959; PovoLNY & GREGOR, 1946 and others). The offspring (F,) which Przg-
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GENDZA (1926) obtained crossing a male of Z. purpuralis (BRUNNICH) with
a female of Z. viciae (DEN. & SCHIFF.) showed only the characters of the female.
If the possibility that all the females from which the eggs for rearing were
derived had been fertilized previously by males of the same species is shut
out, then, according to the suggestion of above-cited HoLik, the very act of
copulation may have brought about the laying of parthenogenetic eggs fit
to develop, as was the case with the bisexual parthenogenetic progeny of
Bombyxz mori L. and Lymantria dispar (L.) demonstrated by HErING (HOLIK,
1939). This presumption, however, seems impossible to maintain at the present
state of knowledge of the burnets.

Therefore, however often interspecific crosses occur in the burnets in the
wild, they do not play any role (at least in the cases so far known) affecting
the variation of this group of the Lepidoptera, and the more so the species-forming
processes.

5. Ecology. Effect of Environmental Factors on Variation in Zygaena F.

Most of species and subspecies of the genus Zygaena F. have a narrow range,
which cannot be explained by the lack or deficiency of food-plants, for even
where these grow in abundance over extensive areas, a given species of the
burnets inhabits, for instance, a detached piece of a xerothermic slope or
a meadow amidst woods, sometimes hundreds of kilometres away from the
next localities of this species [Z. brizae (ESP.), Z. cynarae (ESP.), or Z. ephialies
(L.)]. It is characteristic that the species of Zygaena F., as a rule, inhabit the
zone of ecotone, i.e., the areas where two or more communities come into
contact. They always occur at the edge of forests, especially pine or deciduous
ones, whereas in typical open steppe areas there are only scarce single species,
as it happens in the Southern Russian and Asiatic steppes (e.g., Z. niphona
BTLR.). Most Zygaena species find optimum conditions of living on xerothermic
slopes with a limestone substratum in the temperate zone. Moreover, some

species are adapted to live in cool and damp climates, singularly even in very
damp habitats [Z. trifolli (Esp.) and partly Z. viciae (DEN. & SCHIFF.)] or

in an alpine climate (Z. exulans R. & H.), as well as in a moderately cold zone
and some of them even cross the Aretic Circle [Z. filipendulae (L.)).

The above-mentioned trend of dwelling in ecological niches in ecotone
zones, namely, in marginal areas between grassland and woodland communities,
may be indirectly associated, among other things, with the anatomical structure

of these moths. According to SzwANWICZ (1956), the moths characterized by
a considerable power and perfectness of flight have their thoracic exoskeleton
strengthened by the inclusion of the coxae in its system and the formation
of a strong chitin ridge inside the thorax to increase the area of attachment
of the muscles. The union of the coxae with the thorax excludes them, as

mobile parts, from the system of legs, thus freeing the dorso-ventral muscles
from the action of moving the legs in favour of the wings. In a moth of the
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genus Zygaena F. the breast ridge is low and the forks pertaining to it are
free and uniformly developed. In well flying butterflies, like Papilio machaon L.,
the ridge is very high and the structure of the forks differentiated in particular
segments, while their largely augmented branches in the mesothorax coalesce
with the pleurite increasing the strength of the thoracic skeleton and enlarging
the attachment area for muscles. The flicht of the burnets, which are deprived
of these adaptations, is slow and heavy and the moths are unable to perform
long-distance passages and to withstand strong winds. This explains to some
extent why the burnets occur in the close proximity of woods and avoid open
grassland areas, where they cannot find any protection against strong winds,
so dangerous to these badly flying and languid moths.

At the same time the poor faculty for flying may be one of the factors
responsible for the local occurrence and the attachment of numerous Zygaena
species to limited areas.

The habitats in which these moths live are surrounded by other plant
associations, most of which do not give them proper conditions to develop
and survive. The dispersal of the moths is restrained effectively by the so-called
mecological barriers“ (Forp, 1955; DABROWSKI, 1959), e.g., steppe plains or
compact forests. The burnets dwell in the ecotone zones bordering on forests,
but they do not make direct use of the very forest associations either for their
food supplies or seeking shelter. They are closely associated with grassland
associations and visit only the poorly timbered parts of the wood presenting
well lighted places allowing for the development of most part of plant species
belonging to the proper habitat of Zygaena F. Watery meadows, peatbogs,
high mountains of igneous rocks, and, as a rule, northern slopes characterized
by poor insolation are other natural ecological barriers for a majority of the
species of Zygaena F. worthy to be mentioned. Owing to the development of
civilization and economic activity of man large areas have been put under
cultivation, forestation, building, industrial exploitation, ete. forming a number
of new man-made ecological barriers, of which cultivated fields parallel steppes
and constitute a perfect waste for the burnets. The significance of these arti-
ficial ecological barriers is great, for they influence the climatic conditions
and disturb the biological balance of extensive areas. However, the influence
of these barriers on the evolutionary processes cannot be of any major im-
portance, as it is still of very short standing; their role is otherwise limited
to the isolation of the biotic environments of the burnets and the exertion of
harmful influence upon them, leading to their complete liquidation as the eco-
nomic development proceeds.

In the climatic conditions of Poland most species of Zygaena F. gather
in very small xerothermic grassland areas® scattered in the regions where

! The term ,xerothermic grasslands® (Kornastowa-MeDpwECKA, KOrRNAS, in the team-
work ,Vegetation of Poland“, 1959) is here used for these plant associations instead of the
term ,steppes” misused in different meanings, for Poland lies out of the range of proper steppe
associations, Such associations occurring in this country are confined to detached islands
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the relief and the limestone content of the substratum produce specific miero-
climatic conditions. The forest is the most important rival of steppe vegetation
in Poland. The gypsum substratum inhibit the succetions of forests most
effectively, favouring the steppe vegetation indirectly (KORNASTOWA-MED-
WECKA, 1959). Since these localities are characterized by favourable insolution
and high temperatures, most xerothermophilous species of Zygaena F. find
the optimum developmental conditions and the sufficient quantity of food-
plants in them.

In the present conditions the influence of ecological factors on the popu-
lations of Zygaena F. is, above all, to be distinguished in the decisive role of
ecological barriers, limiting and isolating the majority of species in insular
localities. Instead, their direct effect on the variation of moths is rather se-
condary. In some cases it may manifest itself, for instance, by changes in the
pattern of the wings, in the density of scales on the wings, ete.

6. Ethology

The activity of all the species of Zygaena F. in Poland is uniform. It is
dependent on the air temperature (above 17°C) and insolation of the habitat.
The burnets are on the wing only in the daytime, showing the most intense
activity in early afternoon hours, when they make the longest flights.

The flights of particular species as a rule depend on the area of the occupied
habitat and the nature of the ecological barriers surrounding it. They, however,
show evident differences in particular species (DABROWSKI, 1959), which is
particularly well seen in localities inhabited by several species of Zygaena F.
Some species [e.g., Z. carniolica (Scop.)] are as a rule attached to a xerothermic
fragment of a slope and confine their flights to its area, only sporadically
crossing its boundary. However, other species [e.g., Z. ephialtes (L.)] make
flights over 1 km. in length, which permits them to keep contact with localities
lying within this range and facilitates their survival, if the original locality
should be endangered by external factors.

In order to explain this problem it is necessary to pay respect to some
psychical predispositions, which are as distinctive as, e.g., the fairly well visible
morphological characters of a given species or genus. Observations of species
characterized by perfect flight and potentially capable to make long and
laborious passages, even against the wind (Forp, 1955, and others), show the
role of the psychical element the more clearly, because these distances cannot
constitute an insuperable barrier for them. At present, the explanation why,
for instance, Papilio machaon L., P. podalirius L., or Satyrus dryas (Scop.)
at Podgérki Tynieckie near Krakéw do not fly over to the neighbouring lo-
calities abounding in food-plants some scores or hundreds of metres away,

whose existence within the zone of woodland associations is conditioned by local factors-
The plant composition of these xerothermic grasslands compared with the proper steppe is
considerably impoverished and distorted.
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but gather in small crowded localities, shonld be sought in their ethology and
not only in the action of ecological factors.

In the genus Zygaena F. the trend manifested in the attachment of the
moths to a limited area with a nearly complete lack of migrations and dispersal
over larger areas so characteristic of a large number of different species of
insects, which in spite of their often poor locomotive power show a tendency
to long migrations, probably became one of the causes of their inability to
adapt themselves to ecological changes.

Owing to the lack of this tendency to dispersal there is no admixture of
piresh blood“ and the moths interbreed within small close populations. The
great variaiblity of moths may be a factor counteracting the development of
lethal characters, for which such close homozygotic populations produce
favourable conditions.

7. Geographical Distribution

The genus Zygaena F. is associated with the eastern Holarctic, where in
each more or less isolated area it is represented by a specific group of species,
subspecies, and aberrations characteristic especially of open hilly or mountainous
areas. Most mountainous massifs of Burasia possess specific groups of Zygaena
Specle,s among which there are many endemic ones (c¢f. BURGEFF, 1952, Karte 13).
At the same time some species have adapted themselves to the living con-
ditions of forest-steppe environments, both lowland and upland ones, in-
habiting not only mountains but also plains nearly all over Europe and Siberia.
The species occurring in Poland belong to four zoogeographic elements of
our fauna:

1. Ponto-Mediterranean (5 species), 2. Euro-Siberian (5 species), 3. European
West-Mediterranean (1 species), and 4. East-European (1 species).

There are great differences in the geographical distribution (6 species reach
the northern edge of their range in Poland), abundance, and vertical dis-
tribution of the burnets. The largest number of their species occurs in South
Poland (former Galicia) (12 species), Upper Silesia (9 species), and the region
of Warsaw (10 species). It is considerably smaller in the northeastern part
of Poland (5 species) and the smallest on the coast of the Baltic Sea including
the Hel Peninsula (4 species). It is interesting that in the Tatra Mts. the burnets
are very rare, as has already been emphasized by NIESIOLOWSKI (1929), who
listed 4 species from this region. However, in spite of researches carried out
for a few years and an examination of all available materials I failed to find
Z. lonicerae (SCHEVEN) and Z. angelicae OCHSEN of the other two species men-
tioned by Niesiolowski only Z. filipendulae (1..) oceurs in fairly large numbers
in one locality exclusively, where as in other places of the Tatra National Park
it is encountered with Z. purpuralis (BRUNNICH) quite occasionally and as
single specimens. One of the main caus es of this fact is probably the unfavourable
geographical situation of the Polish portion of the Tatra Mts., embracing the
northern part of the range where a xerothermic grassland area on sunny southern
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Fig. 137. Distribution of Zygaena ephialies (L.), Z. loti (DEN. & ScHIFF.), Z. carniolica (Scop.)
and Z. brizae (Esp.) in Poland. 1 — Gdynia region, 2 — Bydgoszcz region, 3 — Bartoszyce

region, 4 — Bialystok region, 5 — Bialowieza, 6 — Trzebnickie Mts.,

7 — Strzelce Opolskie

region, 8—9 — Krakéw region, 10 — Sandomierz region, 11—12 — Lublin region.

ltes (L.) and Z. loti (DEN. & ScuIFr.); /\ the locality of Z. carniolica (Scop.);
lity of Z. ephialtes (L.) and Z. loti (DEN. & SCHIFF.).

Northern boundary of Z. carniolica (Scop.); —: =+ — northern boundary of Z. ephia-
[] the loca-
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slopes is a rarity. Besides, a rapid succession of forests encroaches not only
the plots of xerothermic grassland but also on the clearings, which were very
frequently inhabited by Z. purpuralis (BRUNNICH) and Z. filipendulae (L.).

5 4
L I¥ orsaryn
~gef

Fig. 138. Distribution of Zygaena angelicae OCHSEN., Z. cynarae (Esp.), Z. brizae (Esp.) and
Z. osterodensis REu1ss in Poland and west Ukraine. 1 — Gryfice region, 2 — Weyherowo region,
3 — Bydgoszez region, 4 — Torun region, 5 — Warszawa region, 6 — Bialowieza region,
7 — Swietokrzyskie| Mts., 8 — Kasinka near My&lenice, 9 — Nowa Goéra, 10 — Przemysl
region, 11 — Sandomierz region, 12 — Leszno region, 13 — Poznan region, 14 — Lomza
region, 15 — Biatystok region, 16 — Pomiechowo region, 17 — Kwidzy1 region, 18 — Ostréda
region, 19 — Szczytno region, 20 — Gdynia region, 21 — Dzierzoniéw region, 22 — Toma-
széw Lubelski region, 23 — Lvov region, 24 — Kielce region, 25 — Lubaczéw region, 26 —
Niedzica region.
————— Northern boundary of Z. angelicae OCHSEN.; °*-++- porthern and mnorth-west
boundary of Z. eynarae (Esp.); % the locality of Z. osterodensis Reiss; A the locality of
Z. cynarae (Esp.); [] the locality of Z. angelicae OCHSEN.; W the locality of Z. brizae (Esp.).

The distinctive localities lying at the edge of the range are plotted on the
maps showing the course of the northern boundaries of the distribution of
a few Zygaena species in the territory of Poland (Figs. 137 and 138). No boundary
is marked for Z. brizae (Esp.), three localities of which have only been found
so far and then too few to define it. In the case of Z. osterodensis REISS the
map shows some characteristic localities and those recorded after 1939. As to
Z. carniolica (Scop.), reaching the northern edge of its range in South Poland
(Fig. 137), the presumable expansion of the influence of the subspecies Z. car-
niolica berolinensis LEDERER and Z. carniolica onobrychis (DEN. & SCHIFE.)
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is presented in Fig. 139. In the periods when the development of vegetation
and the climatic conditions favoured the dispersal of this species, the pene-
tration of Z. carniolica onobrychis (DEN. & ScHIFF.) into the territory of Poland
supposedly took place along two tracks: through the Moravian Gate and from
the south-east, since the Sudeten, Tatra, and Carpathian ranges made an
effective barrier on account of their geographical position and the chemical

Altitude h

in meters

2. s.level

1750

1250

1000 +

500 A

Species Nr.: 1 2 3 4 5 6 7 8 9 oy AT )

Fig. 140. Vertical distribution of the polish species of the genus Zygaena ¥. 1 — Z. carniolica

(Scor.), 2 — Z. osterodensis Rmuiss, 3 — Z. loti (Den. & Scmirr.), 4 — Z. viciae (DEN. &

SCHIFF.), 5 — Z. ephialies (1..), 6 — Z. angelicae Ocusexn., 7 — Z. filipendulac (@), 8 — Z. tri-

folii (Esp.), 9 — Z. lonicerae (SCHEVEN), 10 — Z. cynarae (Esp.), 11— Z. brizae (Esp.),
12 — Z. puwrpuralis (BriNNICH). Uncertain data are marked with a hroken line.

composition of the substratum. At present the characters of this subspecies v
are decidedly recessive in the populations of Poland and occur in occasional
specimens, where as Z. carniolica berolinensis LEDERER, oceupying the north-
ernmogst localities, predominates unquestionably. It is, however, characteristic
that a large number of specimens have intermediate characters between those
of the two subspecies,
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As regards the distribution in relation to altitude (Fig. 140), most of the
Zygaena species of this country do not occur above a height of 1000 m. above
sea level. It is so owing to the ecological conditions, especially the disposition
of warm xerothermic grassland plots on a limestone substratum. Only Z. fili-
pendulae (Li.) and Z. purpuralis (BRUNNIcH) were found to a certainty at al-
titudes over 1500 m. In the case of Z. carniolica (Scor.) and Z. brizae (ESp.)
also the lower limit below which no localities of these species have been found
so far (i.e., 200 m. above sea level) is marked most clearly. The majority of
other Polish species of Zygaena F., despite the fact that their populations may
occur at altitudes approximating to the sea level, appear most numerously
between about 200 m. and 700 m.a.s.l., which indicates that in Poland they
find the optimum developmental conditions there. Instead, the conditions
deteriorate evidently in high mountains and in lowlands. There are only many
localities of Z. osterodensis REISS accumulated between 40 m. and 240 m.a.s.1.

Considering the problem of variation in Zygaena F. it must be emphasized
that the process of formation of this genus goes back to relatively remote
geological epochs. The species Z. miocaenica REISS described by REIss (1935—
1936) is dated from the Tertiary, that is to say, from before 6—10 milion years.
The state of preservation of this specimen is so perfect that besides its morpho-
logical details even the pattern of wings and the coloration of the specimen
(only slightly changed) with-stood destruction during the process of minera-
lization. Thanks to this valueable find, being a palaeontological unique, it
was possible to ascertain beyond doubt that the evolution of the genus Zy-
gaena F. was established in the Tertiary so that the specimen from the Miocene
does not differ in anything from the modern moths of the same genus.

Z. miocaenica REISS, however, does not contribute in a decisive manner
to the explanation show long it is necessary to form a systematic unit of the
order of species or subspecies in this group of moths. The specimen from the
Tertiary (female), according to the description of the author, seems to be a well
differentiated species. Nevertheless, all the hypotheses on the degree of re-
lationship with the species of the burnets known at present are based only
on the habitual characteré, which in the presence of the individual variation
of these moths is hardly convincing. An examination of the genital apparatus
of the fossil specimen being impossible, we are destitute of one of the basic
indicators in the phylogenetic investigations. On the other hand, a comparison
of scales might possibly provide some new data.

IV. KEY TO THE DETERMINATION OF THE SPECIES BASED ON THE HABITUS

1. Scales on patagia and tegulaered. . . . . . . . . . Z. laeta (HBN).
—. Scales on patagia and tegulae other than red . . . . . a0
2. Scales on patagia and tegulae black except at marging where they are

whitersie =t S hl s e S

© —. Scales on pat%gm and tegulae entlrely bldck S el e
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3. Forewing spot 6 half-moon-shaped, parallel to costa, between veins r,—cu,.

Forewing spots often with white-yellow borders. . . Z. carniolica (Scop.)
—. Forewing spot 6 missing. Other spots with no white-yellow borders. . . 4

g

. Forewing spot 5 reniform; its lower portion reaching middle of disc between
veins my—cu,. Ground colour of forewing in male navy-blue-black, in
female partly suffused with yellow scales. . . Z. loti (DEN. & ScHIFT.)

—. Forewing spot 5 oval, linked by a gridge with spot 24 4. Ground colour

of forewing in male slightly and in female strongly suffused with yellow-

I'ig. 141. Undersides of the forewings: a — Z. lonicerae (SCHEVEN), b — Z. angelicae OCHSEN.,
¢ — Z. viciae (DEN. & ScHIFY.).

white scales . . . . . . v o« . Z. punctum OCHSEN.
5. Abdominal belt red or Vellow, nob suftused with black scales. Forewing
spots red, white or yellow. Fmewmg spot 6 often reduced. Apical joint
of antenna white . . . . .« . . Z. ephialtes (L.)
—. Abdominal belt absent, When present th(,n always suffused with black
scales. Forewing spots red. Apical joint of antenna black . . . . . 6
6. Forewing spots (especially 2 and 4) never longitudinally confluent with
each other . . . . e 7
—. Forewing spots (especlally 2 mnd t) always longltudmalls confluent in
streaks . . . . . Visa D)
7. Underside of forewmg Wlth a I‘ed htreak or suffu‘uon eYtendlng from base
of wing to outer margin . . . . a0
—. Underside of forewing without red streak or suffusmn e el ()
8. Forewing with six spots . . . . . . . . . . .. 7 fil@‘pendulae (L)
—. Forewing with tive Spots s s : dee 9
9. Forewing non-transparent with a strong sheen Streak on underside of
forewing well developed (fig. 141-b) . . . . . . Z. angelicae OCHSEN.

—. Forewing slightly semi-transparent with a slight sheen. Streak on underside
of forewing slightly developed (fig. 141-c) . . . Z. viciae (DEN. & SCHIFF.)
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10.

1kl

12.

13.

185

Forewing no-transparent. Hindwing with a rather broad and even black
border throughout margin. Abdominal belt absent . . . . . il

. Forewing slightly semi-transparent. Black border of hlndwmg malked

only at apical area. Abdominal belt present, suffused with black scales .
Lt Z. cynarae (Esp.)
Apex of f01ew1ng rounded %pots 3 and 4 close to each other, generally

confluent with each other . . . . Sl h Z. trifolit (Esp.)
Apex of forewing rather acuminate. Spot 3 small nearly always separated
from spot 4. . . . . St Z. lonicerae (SCHEVEN)

Antenna with apex club- slmped but Wlth the tip pointed. Forewing spots 2
and 4 as well as 3 and 5 linked but constricted in middle ;
Z. osterodensis erss

: Antenna w1th apex elub shaped rounded Forewing spots confluent in

streaks which are not constricted in middle . . . . . e il g
Middle streak in forewing decidedly broadened between veins cu,—cu,.
Hindwing with black border very narrow or missing :

- : Z. purpuralis (BRUNNI(}II)
Mlddle stleak in fmewmg hmlted by veins r,—m,, with apical portion
not dilated. Black border of hindwing broad . . . . . . Z. brizae (Esp.)

V.KEY TO THE IDENTIFICATION OF THE SPECIES BASED ON THE MALE GENITAL

=] e .w.l

ARMATURES

Processes of uncus broadly opened, of even width throughout . :

: Z. laeta (HBN. )
Processes of uneus closc to eaeh othel, broad basa]ly, tapering apicad. .2
Aedoegzus withe platesatncs @ oo vl Saan e L S g
Aedoeagus with ,plate“ absent S 8
»Plate* of aedoeagus full of dark tiny splnes 4
»Plate“ of aedoeagus with no distinct spines . G
Lamina dorsalis of aedoeagus without spines; costal and Ventral malgms
of valva parallel to each other, outer margin perpendicular to costal and
ventral margins. Processes of uncus narrow, pointed AR
Z. carmolwa (Scop.)

: Lamma dorsahs of aedoeagus elothed with spines. Valva elliptically

rounded . . . . . S 5
Processes of uncus broad of even Wldth throughout bluntly truncate
apically . . . . . .« . . . Z. angelicae OCHSEN.
. Processes of uncus tapenng aplead Wlth apexes rounded . . . . . 6

. In aedoeagus one cornutus in form of a lamella with a heavily sclerotized

spine and two normally long cornuti. Processes of uncus broad basally,
then strongly tapering, rod-shaped . . . . . . . . Z. filipendulae (L.)

. In aedoeagus one cornutus in form of a lamella armed with three triangular
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spines and one normal short cornutus. Processes of uncus rather narrow

basally, gradually tapering apicad . . . . . . Z. viciae (DEN. & SCHIFF.)
7. ,Plate” in aedoeagus minutely scobinate. Processe of uncus gradually
tapering apicad. Margins of anellus straight . . . . . Z. ephialtes (L.)

—. ,Plate* in aedoeagus small, with a scale-like sculpture. Processes of uncus
short, broad basally, with pointed apexes. Lower margin of anellus semi-
cireulaplyenoetcheds « 0 s e e e 7 vifelie (B8R
on - e s 7 lonicennel (SCHEVEN)

Note: The male genital armatures of both Z. trifolii (Esp.) and Z. lonicerae (SCHEVEN)
are strikingly similar to each other. However, those of Z. lonicerae (SCHEVEN) are always
larger and more heavily sclerotized than those of Z. trifolii (Esp.).

8. Vesica and lamina dorsalis in aedoeagus longer than half the length of

aedoeagus . . . . . . vy . . Z. loti (DEN. & SCHIFF.)
—. Vesica and lamina dorsahs in aedoea‘gus shorter than half the length of
gedocapty focs - diienl o L s s )
9. Valva broad, semi-circularly rounded . . . . . . . . . . . . . . 10
—. Valva rather elongate, narrowed apically . . . . . e 1D

10. Processes of uncus short and broad, broadly rounded aplcally
- Z. osterodensis REISS
— Processes of uncus slender, tapermg aplcad A e ]
11. Processes of uncus short, upper edge of anellus stralght : :
; Z. cynarae (DsP)

— Processes of uneus rather long, upper edge of anellus notched .
o Z. punctum OCHSEN.

12. Processes of uneus thln, pomted aplca]ly Anellus narrow, elongate .
Lo Z. brizae (Esp.)
—. Processes of uncus broad basally Wlth apexes variable: from strongly
pointed to broadly rounded. Anellus not elongate :

Z. purpwralis (BRUNNICH)

VI. KEY TO THE IDENTIFICATION OF SPECIES BASED ON THE FEMALE GENITAL

ARMATURES
1. Signuny of bursa ‘copnlatrix preyent . . . . o L0 L oo G 0
—. Signum absent . . . . . . 7
2. Spines of signum very broad and rounded basally, arranged elhptlcally

e Z. carniolica (Scop.) .
— Spmes of s1gnum otherw1se i . 3
3. Spines of signum tiny, rather lightly sclerotlzed arranged elhptlcally L

—. Spine of signum in the form of heavily sclerotized plates arranged in two
bands parallel to each other .. .. .00, .0 Cmal 00 L 0 6
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. Ductus bursae broad, entirely or partly heavily sclerotized
e R e e e Z. trifolii LSP)
OF-E e e S s 78 oncerael (S CHIEVIEN)

Note: The female genital armatures of both Z. trifolis (Esp.) and Z. lonicerae
(SCHEVEN) are very similar to each other. However, those in Z. lonicerae (SCHEVEN) are
always proportionately larger than those in Z. irifolii (Esp.); moreover, in Z. lonicerae
(ScuevEN) the ductus bursae is entirely heavily sclerotized, while in Z. rifolii (Esp.)
it is only partly heavily sclerotized.

Ductus bursae narrow, partly lightly sclerotized . . . . .- Sih

. Ductus bursae fairly broad. Diameter of ,plate“ shorter or as 1ong as

width of ductis bursae. Signum in the form of multilateral plates .
Z. viciae (DEN. & SCHIFF.)

: Duetus bursae narrow. Dlametel of »plate* twice as long as the width

of ductus bursae. Signum in the form of several tiny spines.
Z. osterodensis REISS

; ,,Plate“ ernwulzu W]Lh base arched Ldoe of eighth tergite not more heavily

sclerotized than the remainder of it. blgnum consisting of evenly shaped
plabes et i .« . . . Z. angelicae OCHSEN.
»Plate“ absent. Edge of ewhth tmolte more heavily sclerotized than the
remainder of it. Signum consisting of variously shaped plates . e

Z. ephialtes (L.)

. L Blatesipresent; heayily selerotized it ai =i Bl i b s el 9

»,Plate absent . . . . TR
Ostium bursae in the form of an OVchl heavﬂy sclelomzed plate with distinet
scobinations . . . . .« . . . Z. loti (DEN. & SCHIFF.)
Ostium bursae narrow, very hnhtly sclerotized . . . . Z. brizae (ESP.)

. yPlate“ in form of a flattened ellipse. Lamella antevaginalis lightly scle-

rotized. Ductus bursae only partly hezwﬂy sclerotized, partly longitudinally
wrinkled . . . . . .« . . Z. cynarae (Esp.)

. pPlate“ narrow, much Wlder tlun 1‘0 is long LaJmella antevaginalis heavily

sclerotized, bowl-shaped. Ductus bursae lightly sclerotized, narrow,

long: == S s g (SN
»Plate trlangular S gelgie S e i)
nPlate* heart-shaped with apex clo.se to papﬂlae anales S Ll

. Ductus bursae partly heavily sclerotized, decidedly broadened .

Z. filipendulae (L.)

. Ductus bursae totally lightly sclerotized, evenly narrow throughout.

»Plate’ in form of an equilateral triangle . . . . . 12

. Ostium bursae cup-shaped, heavily sclerotized, very Van@ble Ductus

bursae lightly sclerotized, narrow and long. . . Z. purpuralis (BRUNNICH)

. Ostium bursae very lightly sclerotized. Ductus bursae shorter and broader

than in the preceding species . . . . . . . . . . Z. punctum OCHSEN.
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STRESZCZENIE

W niniejszej pracy przedstawiono syntetyczny obraz krajowej fauny motyli
z rodzaju Zygaena F., ze szezegolnym uwzglednieniem wielkiej zmiennogci,
ktora cechuje te grupe motyli.

Podziat systematyczny u Zygaenidae weigz jeszeze jest dyskutowany.
Rodzaj Zygaena F. jest dzielony przez niektorych autoréw na szereg rodzajow
lub podrodzajow, jednak wydaje sie, iz jest to poglad nieuzasadniony. Kra-
jowe gatunki rodzaju Zygaena F. nalezy uznaé jako jedna, naturalng jednostke
systematyczng.

Bogata zmiennog§é indywidualna gatunkéw rodzaju Zygaena F. doprowa-
dzila do wyréznienia bez wystarczajacych kryteriow bardzo wielkiej ilo$ci
nizszych jednostek systematycznych jak podgatunki (ssp.), rasy (var.), formy (f.)
i aberacje (ab.). Autor niniejszej pracy odrzuca blizej nieokreslony termin
,rasa’, jak réwniez i te podgatunki, ktére nie zastuguja na taka range ze wzgledu
na zbyt nieznaczne réznice. Wyrdzniono jedynie wyrazne podgatunki geo-
graficzne. W opracowaniu uwzgledniono réwniez aberacje (ab.) oraz tzw. formy
sezonowe (f.t.) i formy lokalne (f.loc.) czyli populacje lokalne, izolowane ge-
netycznie przez bariery ekologiczne.

Omoéwiono 12 gatunkéw z rodzaju Zygaena F., wystepujacych na terenie
Polski. Znalezienie stanowisk dwu dalszych gatunkéw jest prawdopodobne.

W omdwieniu poszczegolnych gatunkéow, u kazdego z nich podano szeze-
gb6lowy opis narzadéw kopulacyjnych samea i samicy z zaznaczeniem zmien-
nosei i odechylen w wyksztalceniu poszezegdélnych czesei posiadajacych zna-
czenie taksonomiczne. Opisano takze teratologiczne zmiany u niektérych oka-
z6w. Do opisu wigezono ubarwienie skrzydel i rysunek, barwe obraczki na
odwloku, rozmiary ciata itp., ktore zostaly rozpatrzone pod wzgledem zmien-
nosci. Ponadto zebrano krétkie dane o rozsiedleniu geograficznym omawianych
gatunkéw, zasieg ich wystepowania pionowego, ekologie i etologie.

W rozdziale dyskusyjnym omoéwiono zmiennos¢ aparatéw kopulacyjnych
oraz znaczenie taksonomiczne ich poszczegdélnych czefei. Z rozwazan tych
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wynika, ze prawie kazda cze$¢ moze podlegaé daleko posunietym zmianom
tak, ze przy oznaczaniu powinno si¢ uwzgledniaé¢ zespoly czeci aparatow
kopwlacyjnyeh, a nie wylgeznie pojedyneze ich czeSci. Zmiennog§é aparatow
kopulacyjnyeh nie idzie w parze ze zmiennoscig habitualng motyli.

Kierunkowo§¢ zmiennosei ubarwienia, rysunku skrzydel itp. przedstawiono
na odpowiednich rycinach. Uwzgledniono przy tym wyniki badan nad wplywem
czynnikéw genetyeznych i warunkéow zewnetrznych na zmienno$é omawianych
gatunkoéw. Odnosnie do znaczenia krzyzowek miedzygatunkowych, ktore w tej
grupie motyli trafiaja sie dosé czesto, nalezy zaznaezyd, ze napotkane w naturze
kopulujace okazy nalezace do dwu réznych gatunkéw nie dajg pewnosei uzy-
skania potomstwa mieszancéw miedzygatunkowyeh, gdyz samica mogla juz
przedtem kopulowaé ze samcem wlasnego gatunku. Sprawa dominacji cech
u znanych' dotychezas mieszanicéw nie zostala definitywnie rozstrzygnieta
z powodu niemozno§ci uzyskania drugiego pokolenia.

Ociezalo$é lotu Zygaena F., wynikajaca czesciowo z ich budowy anatomicz-
nej, utrudniajaca im dalsze przeloty jest przyezyna lokalnego wystepowania
wielu gatunkéw. Duza przy tym role odgrywaja takze bariery ekologiczne
naturalne i sztuczne, ograniczajace terytoria wystepowania gatunkéw. Ak-
tywnogé tych motyli jest zwigzana z naslonecznieniem i temperaturg powietrza
i jest ona najwieksza we wezesnych godzinach popoludniowych. Na te pore
przypadaja ich diuzsze przeloty. Zasieg nieznacznych stosunkowo migracji
jest rézny u poszezegélnyeh gatunkdéw i jest uzalezniony od charakteru zaj-
mowanego biotopu.

Pod wzgledem rozsiedlenia geograficznego rodzaj Zygaena F. jest zwiazany
z Palearktykyg. Z gatunkow polskich do elementow pontyjsko-§rodziemnomor-
skich nalezy siedem gatunkéw, do euro-syberyjskich pieé¢, do wschodnio-
europejskich jeden, oraz do europejsko-zachodniosrodziemnomorskich jeden
gatunek. Omoéwiono réwniez rozsiedlenie na terenie Polski, gdzie kilka ga-
tunkow [Z. carniolica (Scop.), Z. loti (DEN. & SCHIFF.), Z. ephialtes (1..), Z. brizae
(BsP.) i Z. angelicae OCHSEN.] osigga polnoeng granice zasiegu, a jeden [Z. cynarae
(Esp.)] poélocna i zachodnig. Pozostale gatunki obejmujg caly Polske. Ilosé
gatunkow zmniejsza sie ku pélnocy: od 10 w Malopolsce do czterech gatunkéw
na wybrzezach Baltyku. W podobny sposob maleje liczba gatunkéw w miare
wzrostu wysokosci w gérach, gdzie w Tatrach dwa gatunki dochodza do okolo
1500 m. n. p. m. '

Nie wyroézniono z gatunku Z. purpuralis (BRUNNICH) odrebnego gatunku
Z. diaphana STGR. ze wzgledu na brak dostatecznych kryteriow morfolo-
gieznych w dostepnych materiatach.

PE3SIOME

B macrosawel pabore npejcrapieHa CUHTETUYECKAs KapTHHA IOJILCKOHM (dayHbl Oa-
Gouex u3 poma Zygaena F., ¢ yu€rom 0OJIBIION M3MEHUMBOCTH, XapaKTePHOM IS 9TOH
rpynnsl Gabouex.
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Cucremaruxa cem. Zygaenidge em€ 0 HaCTOAUIEr0 BPEMEHH SIBIISETCS CIIOPHOM.
Hexoroprie cucremaruxu pojx Zygaena F. [enar Ha HECKOJBKO DOXOB M MOIPOJIORB,
HO TaKoe JleJIeHHEe BEpPOSITHO He mmeeT ocHoBamui. Ilosbckue Bupmbl popa Zygaena F.
CJIEIYeT CUUTATh OJHON, €CTeCTBEHHOMN CHCIEMATHUYECKON eIUHWIECH.

Dosbluasi wHuBHyaNsHasd M3MEHUMBOCTh poja Zygaena F. mpusena x Bpiese-
HUIO, 0e3 HOCTaTOYHBIX KPHTCPUEB, GOJIBLIOrO KOJAYECTBA CHCTEMATHYECKUX €IHHMI]
HUSIIErO MOPS/KA, KaK MOXBUALL (ssp.), pacel (var.), gopmbr (f.) u abeppamuu (ab.).
ABTOp HacTosIIEH PabOTHI 0TGPACHIBACT OJIMYKEHEONPEJEIICHHOE MIOHATHE ,,paca’ u He-
3HAYKUTEJIFHO OTJIMYAIOIIAECS MEXKIY cCOO0M IOABUIbLI. BbINeJIeHBI JIMIIb UETKHE reo-
rpaduyeckue moABuUbI. B pafore yureHbI TaKkyKe abepparuu (ab.), cesonHBIE (hOPMBI
(f. t.) m mecrupie dopmpr (f. l0c.), T. €. MECTHBIE TOIYJISAIMN [EHETHYECKH M30JIMPOBAH-
HBIE 9KOJIOTMUECKUMH Oapbepamu.

Paccmorpensr 12 Bujios u3 poa Zygaena F. BbicTynarouue ga reppuropun ITonbimm.
Becsma mpaspornozofda HaXO/KA MECTOIIOJIOMKEHUH ellé ABYX BHIOB.

B omucanuy Ka)¢I0ro paccMaTPHBAEMOI0 BH/IA IPUBOMWTCA TOAPOGHOE ONMCAHKE
KOIIyJIAIMOHHBIX OPraHOB CaMId M CAMKUA M OTMEUYEHBI H3MEHUUBOCTh M OTKJIOHCHLS
(bOpMBI  OTIENBHBIX uacTell ITHX OpraHOB, MMEIOMMX TAKCOHOMHUECKOE 3HAUCHHE.
Y HEKOTOPBIX 0COOEH ONMCAHBI TAKYKE TEPATOJOrMUECKHE M3MEHeHHsi. B ommcanne
BIJTIOUEHBI, PACCMOTPEHHBIE C TOUKM 3PEHHMs HM3MEHYMBOCTH, OKDACKA M Y30pBI Ha
KPBIIbAX, I[BET KOJbLa Ha OpIouike, pasmepsl Tena u T. . CoGpaHbl TakyKe KPAaTKue
MaHHBIE O TeOrpaduUecKOM PACIPOCTPAHEHHH PACCMATPHBAEMBIX BMJIOB, O IIPEjCiIax
BEPTUKAJIGHOIC DAasMELUEHN, O MX SKOJOIMH M 3TOJIOTHU.

B mucxyccunm paccMOTpeHbI M3MEHUMBOCTD KOILYJISIUOHHBIX OPTAHOB M TAKCOHOMM-
YECKOE 3HAYEHME MX OTIHEJIPHBIX yacTed. ABTOD NPUXOAUT K 3AKIIIOYECHUIO, UTO IOYUTH
Ka)KJ[asl COCTABHASA YacTh KONYJIALMOHHOLO OPraHa MOMKET HO/BEPraThCA HANEKO HIY-
MM M3MEHEHUAM U IPH ONPEECJICHUY CIIeJIyeT YUYUThIBATh HE OTHEJIbHBIE UacTH, a’ Iie-
JIbIe KOMILIEKCHI YacTel KOIYJISIUOHHOIO anmapara. M3sMeHUnBOCTH KOIYJISIHOHHBLIX
amrapaToB He COIJIaCyeTCs C M3MEHUMBOCTBIO BHEIUHEro 06JmKa 0abodex.

Hanpapnensocts n3MEHUMBOCTH OKDACKM, y30pa KPBUIBEB U T. I. NPEICTaBIIEHA
HA COOTBETCTBYIOUMX PHUCYHKaX. IIpn 9TOM yuTeHBI pe3yIbTaThl MCCIIENOBAHM BIMSHUS
FeHETHYeCKUX (DAKTOPOB ¥ BHEIUHEH Cpe/ibl Ha H3MEHUMBOCTD 3TUX BUAOB. UTO KacaéTcs
MEYKBHIOBBIX I'LOPHIOB, KOTOPHIE B 3TOM I'pyIIe 6a00UeK CIIyJaroTcs JOBOJIBHO YacTo,
CJIEIyeT OTMETHTH, UTO BCTPEYacMble B NPUPOJE KOMYJIMPYIONIHE 0COOK IBYX PAa3HBIX
BUJIOB HE JIAIOT YBEPEHHOCTH IOJIYYEHHS HOTOMCTBA MEYKBHJOBBIX I'MOPHUIIOB, MOTOMY,
UTO CamKa MOIJIA PaHbIIE KOIYJIMPOBATH C CaMI[OM CBOEro Buja. Bompoc mommmmpo-
BaHUS Y U3BECTHBIX, B HACTOALIEE BPEMS, TUOPUIOB OKOHUATETIBHO EIUE HE PaspeléH
BBU/Iy HEBO3MOYKHOCTH IIQJIYUYUTH BTOPOIO IOKOJIEHHUS.

Tsox€nprit o€ Zygaena F., oTuactu BBISBAHHBIN HX aHATOMAYECKHM CTPOCHHEM,
npensTcrByer GoJiee Jaju€Kkpm Mpos€TaM M Y MHOTHX BUJIOB SIBJSIETCS IIPHUMHON J10-
KaJIBHOIO MX BBICTYIAHMsT. B aTOM GOJIBIIYIO POJIb HIPAIOT ECTECTBEHHbIE U HCKYCCTBEH-
HBIC OKOJIOTMYECKUE 0aphepnl, OrpaHMUMBAIONe apeasbl PAClpPOCTPAHEHUA BHIOB.
HanGonee sbIcOKass aKTUBHOCTH y 9THX 6ab0UeK MMEET MECTO B PaHHE TOCIENIOJyHCH-
HOE BPEMS, T. K. OHA CBsI3AaHA CO CTENEHBIO OCBEMIEHHOCTH M TEMIEPATypol BO3IyXa.
B oty nopy nms onu cosepriaror HaiGosee gaséxue HOMETHI. JaNBHOCTE OTHOCHTEIHHO
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HA3HAYUTEJIBHBIX MUTDALUK y OTAEJIbHBIX BHIOB PA3HAS M 3aBUCUT OT XapaxTepa 3aHL-
mMaemMoro Ouoromna.

B ornomenun reorpaduyeckoro pacmpocrpaHenusi pon Zyghaea F. cBsizan ¢ Bo-
crounoii ITaneapxkTuxoit. CeMb M3 NOJBCKUX BUAOB MPUHAMIIEIKAT K IIOHTHUECKO-CPEIA-
3eMHOMOPCKHM 3JIEMEHTaM, IISITh K €BPOINEHCKO-CHOMPBCKUM, OJUH K BOCTOYHO-EBPO-
NEUCKMM M OJUH K eBPOIEHCKO-3aI1aHO-CPeIM3EMHOMOPCKUM 3JIeMeHTam. Pacecmorpeno
TAKOKe pacnpocTpaHeHue Ha Teppuropuu Iloysium, rae HecKONBKO BUIOB [Z. carnio-
lica (Scop.), Z. loti (DEN. & SCHIFF.), Z. ephialtes (L.), Z. brizae (Esp., Z. ange-
licae OCHSEN.)] IOCTUraloT CEBEPHOIO Mpe/ieNia PAacIpOCTpaHeHus, a OfuH [Z. cynarae
(EisP.)] cesepsoro m 3amagHoro mnpefenoB. OcransHble BHABI BBICTYIIAIOT Ha Beel
reppuropun ITonbumm. KomuuecrBo BUIOB YMEHBIIAETCS 10 HANPABIIEHUIO C IOra Ha
cesep: or 10 BuIOB B 10yKHBIX paionax Ilomsmm mo 4 BupoB Ha noGeperxbu banruit-
cxkoro mopsi. CxogabIM 06pa3oM YMEHBIIAETCS KOJIMUECTBO BUIOB HA PasHbIX BBICOTAX
B ropax u B Tarpax mBa BuHa JOCTHraior oxosio 1500 M H. y. M.

BBugy orcyTcTBHSI, B JOCTYNHBIX Marepyalax, JOCTATOUHBLIX MOP(OJIOrHYecKHX
KpUTepueB — u3 Buma Z. purpuralis (BRUNNICH) He BbifiesieH Buf Z. diaphana
STGR.
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Plate VIII

. Z. carniolica berolinensis LEDERER. Ojcéw National Park, Grodzisko, 19. VII. 1954,
leg. author A male with pathological antennae.

. Z. carniolica berolinensis LEDERER, ab. privata ab. n. A male from Glanéw, 9. VIII. 1959.

. Z. carniolica berolinensis LEDERER, ab. costalielongata ab.n. A female from Ojeow
National Park, Grodzisko, 1. VIII. 1954.

. Z. loti (DEN. & ScHIFF.). Male. Podgérki ad Tyniec near Krakéw, 12. VII. 1943,
leg. MIODONSKI.

. Z. viciae (DEN. & ScHIFFr.), ab. pygmaea ab. n. Female. Ojecéw National Park, Ko-
ziainia, 22. VII. 1958, leg. author.

. Z. viciae (DEN. & ScHIFF.). Male. Ojeéw National Park, Miynnik, 4. VII. 1957, leg.
author. Right forewing assymetrically shortened.

. Z. viciae (DEN. & Scuirr.). Female. Sudeten Mts., Srebrna Mt., 10. VII. 1960, leg.
author. Hindwing abnormally enlarged.

. Z. angelicae OCHSEN., ab. reducta ab.n. Male. Szklo, Jaworéw, 2. VIII. 1942, leg.
E. W. Sorrys.
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Plate IX

. 7. angelicae Ocusex. Male. Ojcow National Park, Grodzisko, 19. VII. 1957, leg. author.

Forewing pattern assymetrical.
7. filipendulae (L.) trans. ad ab. confluenta ab. n. Myslenice, Stroza, 1. VIIL. 1957,
leg. author.

3. Z. lonicerae (SCHEVEN) trans. ad ab. confluens OBErruUr. Ojeéw National Park,

Mtynnik, 11. VII. 1958, leg. author. A male with asymmetrical forewing pattern.
Z. lonicerae (SCHEVEN) ab. sphingiformis ab. n. Male. Ojeéw National Park, Mlynnik,
22. VII. 1959, leg. author.

. Z. purpuralis (BrN~1cH) trans. ad ab. reducta ab. n. Male. Klonow, Waly, 1.—10. VIII.

1962, leg. author.

. Z. purpuralis (BrUNNICH). Female. Sudeten Mts., Sowie Mts., 6. VII. 1959, leg. Szror.

Z. purpuralis (BrUN~icu). Male. Mnikéw Valley near Krakéw, 18. VII. 1951, leg.
author. Right forewing asymmetiically smaller.

. Z. purpuralis (BriN~IcH). Female. Pieniny Mts., Zagroi, 8. VII. 1959, leg. author.
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Fig. 1
Fig. 2
Fig. 3
Fig. 4
Fig. 5
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Fig. 13.
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Fig. 15.
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Fig. 17.
Fig. 18.
Fig. 19.
Fig. 20.
Fig. 21
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Fig. 23

Plate X

. Zygaena carniolica onobrychis (DEN. & Scuirr.). Female. Podolia, Ubiezowa, 12. VII.
Y9 Y s ,

1939, coll. S. ToLrL.

. Z. carndolica berolinensts LEDERER. Male. Glanéw ad Wolbrom, 10. VIII. 1959,

leg. author.

. Z. carniolica berolinensis LEDERER, ab. dupuyi OBERTHUR. Male. Glanoéw ad Wolbrom,

9. VIII. 1959, leg. author.

. Z. carniolica berolinensis LLEDERER, ab. cingulata Dz1urz. -+ ab. weileri STGr. Male.

Ojeéw National Park, Grodzisko, 29. VIII. 1954, leg. author.

. Z. carniolica berolinensis STGR. ab. bicingulata ab. n. + ab. blachiert Dz1urz. Female.

Ligota Dolna, Opole region, 11.—20. VII. 1961, leg. S. SKRABANIA.

. Z. carniolica berolinensis STGR. (?), ab. amoena Star. Female. Ligota Dolna, Opole

region, 16. VII. 1956. Leg. S. SKRABANIA.

. Z. carniolica berolinensis STGR. ab. dichroma Hsxr. 4 ab. blachieri Dziurz. Female.

Ojeow National Park, Grodzisko, 10. VIII. 1954, leg. author.

. Z. carniolica berolinensis STGRr. ab. grossi Hskr. Male. Bolechowice near Krakow,

31. VII. 1952, leg. author.

. Z. osterodensis RE1ss. Male. Reda ad Weycherowo, 19. VII. 1954, leg. author.

Z. lott (DeN. & Scurrr.). Male. Rynkowo near Bydgoszez. 5. VIIIL. 1956, leg. W. Ro-
DOWICZ. ;

Z. loti (DEN. & Scurrr.). Female. Podgorki near Krakow, 31. VII. 1960, leg. author.
Z. loti (DEN. & ScHIFF.) ab. costalielongata VORBRODT + ab. cingulata Dziurz. Male.
Ojedw National Park, Mlynnik, 10. VII. 1954, leg. author.

Z. loti (DEN. & ScHIFF.) ab. fulva SPULER + ab. paralella VorBrODT. Female. Pieniny
Mts., Upszar, 4. VII. 1959, leg. author.

Z. loti (DeN. & Scurrr.) ab. flava Rom. Female. Bogucice ad Pinczow, leg. Bre-
SZYNSKI.

Z. loti (DeN. & ScHIry.) ab. brunnea Dz1urz. Male. Smoleii ad Pilica, 10. VII. 1940,
coll. MASLOWSKI.

Z. viciae (DEN. & Scuirr.). IFemale. Ojecéw National Park, Mlynnik, 16. VII. 1958,
leg. author. ;
Z. viciae (DEN. & ScHIFF.) ab. stentzi FRR. -+ ab. sexpunctata Turr. I'emale. Sudeten
Mts., Srebrna Mt., 10. VII. 1960, leg. SzPOR. ¥
Z. viciae (DEN. & Scuirr.) ab. brunnea ab. n. Male. Opalonki near Miechow, 13. VII.
1949, leg. author.

Z. wviciae (DEN. & Scuirr.). Male. Ojeow National Park, Mlynnik, 8. VII. 1954,
leg. author.

Z. ephialtes (1..). Male. Podgorki ad Tyniec near Krakow, 20. VII. 1955, leg. Do-
BRANSKI.

. Z. ephialtes (L.) ab. medusa PaLr. Female. Biale Blota ad Bydgoszez, 4. VII. 1961,

leg. Ropowicz.

2. Z. ephialtes (L.) ab. coronillae Esp. Female. Podolia, Ubiezowa near Zaleszezyki,

12. VII. 1939, coll. ToLL.

. Z. ephialtes (L..) ab. trigonellae Esp. Male. Podolia, Ubiezowa near Zaleszczyki,

15. VII. 1939, coll. TorLL.

. Z. ephialtes (I..) ab. peucedani Esp. Female. Skala Kmity near Krakow, leg. author.
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Plate XI

- Z. ephialies (L.) ab. athamanthae Esp. Male. Waly ad Raclawice, 1.—10. VITI. 1962

leg. author.

. Z. ephialtes (L.) ab. icterica Lep. Male. Podolia, Ubiezowa near Zaleszezyki, 7. VII.

1939, coll. TOLL.

- Z. eplialtes (L.) ab. prinzi Hske. Female. Ojeéw National Park, Grodzisko, 18. VII.

1954, leg. author.

. Z. ephialtes (L.) ab. aeacus (DEN. & Scurrr.) Male. Podolia, Ubiezowa near Zale-

szezyki, 7. VII. 1939, coll. TOLL.

. Z. ephialtes (L.) ab. awrantiacomutabilis DrRysA. Female. Zgierz, 28. VII. 1940, coll.

JAROSCH.

- Z. angelicae OcnseN. Male. Mydlniki near Krakow, 2. VIII. 1955, leg. author.
. Z. angelicae OCuSEN. ab. reducta ab.n. Male. Szklo—Jaworow, 2 VIIL. 1942, leg.

SOLTYS.

- Z. angelicae OcnseN. ab. dichroma REe1ss. Female. Podgérki ad Tyniec near Krakow,

15. VIII. 1962, leg. PRUSZYXSKI.

. Z. angelicae OCHSEN. ab. doleschalli RUur. Female. Podgérki ad. Tyniec near Krakdw,

15. VIII. 1962, leg. PRUSZYKSKI.

. Z. angelicae OCHSEN. ab. brunnensis Skara. Male. Cisownica near Cieszyn, 18. VII.

1937, leg. STUGLIK.

. 7. Jilipendulae (L.). Female. Biale Blota near Bydgoszez, 17. VIII. 1962, leg. Ro-

DOWICZ.

- Z. filipendulae (1..) ab. miniata Turr -+ conjuncta Turr. Female. Ojeoéw National

Park, Mlynnik, 18. VII. 1954, leg. author.

. Z. filipendulae (L.) ab. flava RoBsox. Male. Segiet near Bytom, 10. VIII, leg. RAEBEL.
. Z. filipendulae (L), f. t. stephensi DUP., ab. brunnescens CockayNE. Female. Skotniki

near Krakéw, 28. VI. 1961, leg. author.

- Z. Wrifoliv (Esp.). Male. Jelitkowo near Oliwa, 24. VII. 1956, leg. author.
. Z. lowicerae (SCHEVEN) trans. ad ab. chalybea Aurrv. Female. Ojeéw National Park,

Mlynnik, 19. VII. 1958, leg. author.

. Z. lonmicerae (SCHEVEN) ab. citrina SPuLrr. Male. Ojeéow National Park, Mlynnik,

18. VII. 1954, leg. author.

- Z. cynarae (Esp.). Male. Wawer near Warszawa, 4. VII. 1949, leg. author.

. Z. lacta (HB.). Podolia, Krzywe, 12. VII. 1939, leg. ToLL.

. Z. punctum Ocusex. Male. Podolia, Krzywe near Zaleszczyki, 3. VII. 1938, leg. ToLL.
. Z. brizae (Esp.). Male. Pieniny Mts., Nowa Mt., 7. VII. 1957, leg. MiopoXski.

Z. purpuralis (BrRUNNICH). Male. Dzierzoniéw, Debowa Mt., 7. VIT. 1960, leg. author.
Z. purpuralis (BRUNNICH) ab. bicolor ab. n. Female. Ojeow National Park, Koziarnia,
24. VII. 1959, leg. author.

. Z. pwrpuralis (BRONNICH) ab. obscura Turt. ,,Grodzisko® near Miechow, 1.—10. VII.

1962, leg. author.
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