Some Data Concerning the Subspecific Distribution of Colias
chrysotheme Esp. (Lepidoptera)

By L. KovAcs, Budapest.

Four subspecies beside that of the nominate form of Colias chrysotheme Esp. had been
described, according to the data at my disposal, from the Palearcticum. Unfortunately, the
descriptions are not satisfactory in all regards, which caused several kinds of difficulties. This
was the case with the subspecies described as the first, ssp. sibirica, introduced by Gr um -
Grshimailo (8) in 1893, on the basis of specimens from Krasnoyarsk. The differentiating
characters of this subspecies, according to the diagnosis of Grum-Grshimailo, are
the broad black margins of the males and the big yellow marginal spots of the female. These
characteristics can, however, be met with occasionally in other territories, so that sibirica
is regarded by some authors as an individual form only. In 1911, Verity (20) described
another subspecies by the name graeca from Greece, but this description was based, accord-
ing to Bollow(6), on an error, as the male serving for the diagnosis had possibly been
an American Colias philodice and the femaleaSouthern European specimen of unknown locali-
ty. Anyhow, no authentic Grecian C. chrysotheme specimen had yet been found, at least so
far as I know it. Similarly, in 1911, Stichel (19) described another subspecies by the name
ssp. caspicus, from Rescht, on the Iranian coast of the Caspian Sea. The males of this form
are sulphur yellow. Unfortunately again, he had not been able to come to a final decision
with regard to the females. According to him, the females captured at the same time are wholly
conforming to Colias croceus Fourc. females, excepting their smaller size. Consequently, he
did not dare to take his final standpoint concerning the state of these females. I may add to
the aboves that the subspecific state of the South-Ukrainian subspecies had not been recog-
nized by Krulikovsky (11) who first discussed it, save that he described its females
lacking the orange suffusion as ab. schugorowi in 1906. Later, Verity (20) did recognize
the subspecific state of the populations in Soutern Ukraine but by using for them the aber-
ration name of Krulik ovsky as a subspecificnameand at the same time omitting from
the new designation his own authorship he did not go all the way as requested by the Rules
of Nomenclature. This subspecies attained its proper and valid name in 1936, when Obr a z t-
s 0 v (12) designated it as ssp. ksienzhopolskii.

The first attempt to revide the subspecies hitherto described of C. chrysotheme, was
that of Verity, at the beginnig of this century. In his big work, Rhopalocera Palearctica,
he discussed reiteratedly the subspecific forms of chrysotheme and even grouped them in a
special list. It was his opinion that this species may be segregated into three groups, which
are chrysotheme chrysotheme, chrysotheme sibirica and chrysotheme eurytheme (this last compris-
ing the American group of the species). The first group will, according to him, fall into three
subspecies, these again are ssp. chrysotheme Esp., ssp. graeca Vrty., (maintained later as non
existent by Bollow), and ssp. shugorowi (rightly ssp. ksienzhopolskii Obr.). He did not
dissemble the group sibirica, but segregated three entities within the American subspecies
(in 1943, there had already been 6 American subspecies recognized). Verity tried not only
to group the subspecies known to him but made his best to complete the deficient descriptions.
Of ssp. sibirica, he established that it is differring from the nominate form by its pale color,
a feature of a more general validity. When stating that populations of Southern Ukraine repre-
sent a distinct subspecies, he attempts also to give a more general characterization of them
and establishes the fact that the special feature is a pale basic color. This was not mentioned
byObraztsov(12)evenin 1936. The statementsof Verity presentan indubitable ad-
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vance concerning the knowledge of the chrysotheme subspecies, even if important questions
yet remained unsolved.

I find it a development of great importance that Verity began the examination
of the Central European forms. He had shown that there is, during the summer, in the popu-
lations around Mddling, in Lower Austria, a special and frequent chrysotheme form differring
from the nominate form, but this he regarded as an individual aberration, and did not give
it a name. In the followings, I wish to discuss the subspecific problems of the Central Euro-
pean populations of C. chrysotheme, based on the rich material of the Collection of the Hun-
garian Natural History Museum. At the same time, I wish togive a more exact characterization
of the subspecies described up to nowand I will modify the grouping of Palearctic subspecies
as tabulated by Verity.

The nominate form of Colias chrysotheme Esp.

This butlerfly species had been described by J. Chr. Esper (7). The de-
scription has been published in the work of the above author, ,,Die Schmetter-
linge in Abbildungen nach der Natur mit Beschreibungen”, Part I, Volume 2,
p. 89—90. Figure 3 of Plate LXV depicts the male, whilst the female is shown
by figure 4. As Esper states it, the specimens serving for his description
had been collected around Kérmocbanya (,, Kremnitz”), and he received them
from a German collector, called Gerning. With regard to the occurrence
of C. chrysotheme in Koérmocbanya, this is the sole data even after the perusal
of literature and material at my disposal, and the collecting locality of Kérméc-
banya had been incorporated into the Fauna Regni Hungariae (4) also on the
basis of E s p e r’s citation. From my part and on the ground of our knowledge
of the home breeding localities of chrysotheme, 1 think it improbable that this
species should breed in this area but rather belive that the former owner of the
Esper specimens had some connection with this city.

The more essential part of the problem is, however, not the question of
the exact collecting locality of Esper’s specimens but whether they could
safely be identified with one of the forms of the species. The study of the problem
is rendered the more difficult by the fact that the description of Esper,
as regards morphological characters, is rather reserved. According to the text
of the description, the basic color of the wings of both sexes is a vivid lemon
(,,frisches Zitronengelb’’). In the males, the yellow basic color on the median
part of the wings is covered by a rufous-yellowish spread. If the orange color
was present really on the male only, Es p e r must have had a very rare female
aberration differring from the usual Central European individuals, a form which
I had not been able to find among many hundreds of Central European speci-
mens. The colored figure is, however, in opposition with the desription, since
the orange suffusion is present also on the figure of the female. The female de-
picted, by the way, very much resembles our large summertime female speci-
mens from the Eastern Transdanubium. Principally, the large yellow spots
in the black margin — confluent almost into a band on the hind wings — are
characteristical of the Central Hungarian females of the summer generation.
The representation of the male was less successful but the clear yellow color
of the underside of the wings is also a characteristical feature of the Central
Hungarian summertime specimens.

Whatever had therefore been the-exact locality of the specimens of E s -
per, I have to take the standpoint that his description concerns the C. chry-
sotheme form to be collected in the eastern territories of the Transdanubium, a
view concurrent with earlier notions. Accordingly, our specimens from the
Eastern Transdanubium belong to the nominate form and this form has to be
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taken for the base of comparison in the course of research concerning geo-
graphical forms.

The detailed description
and its distribution in Hungary of the nominate form.

With regard to the fact that several important characters are lacking
from Esper’s description, — characters necessary for the examination of
the subspecies of C. chrysotheme — 1 will attempt to give a detailed represen-
tation of the species, based on specimens from the Eastern Transdanubium.
The main importance lies with the characters of the summer generation, as the
differences within the Central European forms jump to the eye most strongly
on individuals of the summer brood.

The alar expanse of the malesoriginating from the Eastern Transdanubium varies gener-
ally between 38—42 mm in the summer generation, yet also smaller specimens occur.
The smallest male which went through my hands was 34 mm. The females are somewhat
larger, their alar expanse being generally 40—44 mm. There are alsosmaller ones, and I found
a specimen measuring 45 mm. The fore wings are only rarely narrow and elongated, such
specimens occur mostly among females. The tornus of the fore wings lies only sligtly more
basad than the apex. The termen, if but slightly, arches outwards, a wholly straight termen
is a rare occurrence. The orange color of the fore wings is vivid, usually with a yellow tint,
with a gradual transition to yellow toward the costa and the submarginal black margin. The
yellow color occupies but a smaller-broader zone near the costa in the males, whilst on the
females, the immediate costal area is greyish green with yellow only onits inside. The yellow spots
within the black margin of the females are elongated in the direction of the termen, both on
the fore and on the hind wings. On the fore wings, the two lowest spots are the broadest, their
breadth makes up 50—709% of the breadth of the margin. On the hind wings, the discal orange
spot are in both sexes big, just as the corresponding brown-inclosed double silver spot on the
underside. The brown ring around the silver spot is sharply delineated. On the underside of
the hind wings, the yellow color is vivid, clear (with the exception of the base), yet even the
greenish-grey suffusion in the basal area is generally weak.

The alar expanse of the specimens of the first brood is less uniform, that of the males
oscillates between 31—39 mm, that of the females between 33—44 mm. The orange spread
on the wings of the males occupies a smaller area. The yellow before the costa and the termen
is less vivid, with rather a greenish tint. The orange suffusion of the females is more vivid,
though it takes up a smaller area also in this sex. The greenish-grey suffusion on the underside
of the hind wings is stronger and, with the exception of the yellow spot before the margin,
it spreads onto the whole wing. The black margin is small, mainly on the males. The yellow
spots within the black margin of the females are smaller than on the summer specimens, they
are better separated from each other and, since the margin itself is narrower, they do not
take place in its middle or in its outer side but rather on the inner side (by this it is evident
that the marginal spots change their place but seemigly, it is the breadth of the margin that
varies).

The autumnal specimens of C. chrysotheme take an intermediate place between those
of the spring and the summer. The alar expanse of the males varies between 31-—42 mm, that
of the females between 33—43 mm. They are not so pale and green as are the springtime speci-
mens, and the orange color covers a smaller area than on the specimens of the summer brood.
The yellow spots within the black margin of the females are mostly small and they appear in
the middle of the margin even if they are larger than usual. They resemble the springtime
specimens mostly in the strength of the greenish suffusion on the underside of the hind wings.
Specimens of the third generation in Central Europe had come into my hands from Central
Hungary only.

To this detailedly discussed form of C. chrysotheme which, in the sense
delineated above, I hold to be identical with the nominate form, belong those
that live in the populations of our home fauna between the Danube and Lake
Balaton. It reaches the Danube, between Dunaalmés and Esztergom in the
north, but I miss data whether it is to found also further north. It spreads in
the east to the slopes of the Mts Dunazug, it occurs in several places in the hills

around Buda, and its area is delimited by a straight line running from Buda
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along Lake Velence. In the west, we have met with it till the line Dunaalmas-
Vérpalota-Tihany. The species had heen shown in the vicinity of 13 villages in
the above area. According to the data of Pillich, chrysotheme occurs also
further to the.South, in Simontornya. Though I have not seen a specimen as
yet from this locality, I hold it rather possible that, on the basis of the ecologic-
al conditions, the chrysotheme of Simontornya also belongs to this group. In the
above territory, the collecting localities of the species are situated partly on
hill slopes of a southern inclination, in warm depressions and valleys, and partly
on dry, stony pastures. I have even caught it on the edge of a dry reedy patch
near Lake Velence, but there is also a dry pasture near the reeds. The obser-
vation of Abafi-Aigner (3),namely that chrysotheme is mainly to be found
on wet meadows, is, according to my data gained from the Eastern Transdanu-
bium, not acceptable.

C. chrysotheme on the sandy areas of the Great Plains.

Of chrysotheme, there are some collecting localities known from the area
between the Danube and the Tisza which are on sand, yet I received a more
considerable material from Agasegyhaza only. Specimens collected here are
generally larger than those from the Eastern Transdanubium. The alar expanse
of a specimen of the spring generation is 47 mm, that of two females 39, that is,
45 mm. The alar expanse of two males from the summer is 43, and 46, re-
spectively, whilst one female measures 45 mm. The expanse of seven males from
the fall varies between 33—41 mm, two females measure 42 and 46 mm. The
color of the wings also -differs from those of the Transdanubium. The orange
suffusion has, on all three broods, a strong inclination toward yellow besides
being very vivid and shiny. It is a well observable character of the males that
the yellow veins-within the black margin are broad, their bases expand, — the
same veins being, on the Transdanubial specimens, more narrow, their bases
do not expand conspicuously. Within the black margins of the summer females,
the yellow spots are large and, on the hind wings, press the black basic color
of the margins still more into the background. The summertime character-
istics appear in an extreme form on one of the springtime females. The crowding
into the foreground of the yellow coloring element is still better observable
on the underside of the wings as it happens on specimens from the Eastern
Transdanubium ; the green suffusion retreats rather more into the background
also in the first and third broods. These specimens had been collected on loose
sand by Gy. Ehik, L. Gozmany, and Mrs. E. Drdzdy.

From the other sandy areas of the Great Plains only some few chrysotheme
specimens had been at my disposal. We have a female from Szigetcsép, which
came to the Museum with the collection of A. K ert € s z, thisspecimen resembles
very much the females from Agasegyhiaza. We have a male from Peszér
which is, however, so worn that it cannot be decided with any security as to what
group it belongs. We have also a female with the locality label Izsdk but this
differs from any other home female. Finally, we have two specimens from the
Dahlstr 6 m collection, labelled Debrecen, but, owing to the numerous
erroneous data of this collection, I did not draw them into my examinations.
By the above discussion, its still remains an open question whether the form
collected at Agasegyhéza is merely a local form or has a wider distribution on
the sand of the Great Plains.
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C. chrysotheme around Magyarévar and the northern shores of Lake Fertd.

West of the Balaton, we were fortunate to find chrysotheme, within the
borders of the country, near the border at Magyardvar. Though I am not cogni-
zant of the habitats in this area of the species, it is an indubitable fact that
the oscillation of temperature is less extreme in this territory of the country
than in the Western Transdanubium or on the Great Plains. The chrysotheme
from Magyarovar also differs from the form of the Western Transdanubium,
yet in another direction than does the one from the Great Plains. The one from
Magyarovar is the smallest of the chrysotheme forms in Hungary that ever went
through my hands. The alar expanse of the male of the first generation is 34—45
mm, the sole female measures 36 mm. The five males belonging to the second
brood measure 35—40 mm, the four females 39—43 mm. [ have not met with
autumnal specimens. One of the characteristical features of the Magyardvar
form is the strong development of the red color. The red color is deep, and on
some specimens it is absolutely identical with the color of somewhat pale Colias
myrmidone Esp. specimens. Besides, the red color on the fore wings drives the
yellow along the costa and the black margin also into the background. The
color of the wing surface is not so shiny as on the Central Hungarian specimens,
indeed, it is sometimes rather faint especially on the females. The underside
of the fore wings of the males is a chrome yellow (rather lemon in the central
parts of the country), whilst it is vigorously greenish on the females. The breadth
of the black margin of the males agrees to that ontheonesfrom Central Hung-
ary. It is narrower in the females, and so the yellow spots, which have also
a deeper tone, do not sit in the middle of the band but on its internal part.
The yellow marginal spots are rather small. The discal spot of the hind wings
is fiery red, especially in the females, it is not a vivid orange and is big.

The C. chrysotheme around Magyardvar is not a local occurrence of the
species but a member of the population-group living near our northwestern
borders. Some 10 kilometres from Magyardvar, on the shores of Lake Fertd,
the species had been found around Nezsider (Neusiedl am See, Burgenland).
There are four males and four females in the collection of the Museum from this
area. Two of the males are red, and two have a darker orange tint. The yellow
element is in the background on all four specimens. The four females are of a
uniform pale deep red, their color agrees with that of the females of Magyaro6var.
The breadth of the black margin, the discal spot of the hind wings and the green
suffusion on the underside are the same as in the case of the Magyarovar speci-
mens.

The question may arise whether the difference of the chrysotheme groups
in Central Hungary and that living near our western borders is founded on the
effects of oecological factorsor represents a different line of phylogenesis. Though,
as has been mentioned above, the climatical effects are well observable in
the color of the several generations on the Eastern Transdanubium, we meet, in
the present case, with such among the differring features which are the ex-
clusive characters of one or the other group, so it may be assumed that they
have hereditarily descended to the offsprings.

There is another circumstance worthy of consideration which had but
slightly been touched upon yet. Our orange- -colored Colias species belong to
the agile lepidoptera species, capable of enduring flight. Of C. croceus Fourc.,
we know since long that it flies not only sustainedly but is an animal of vaglle
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nature. It will press yearly to the north and appears in areas where its hiber-
nating forms cannot live through the winter. The considerable mobility and
enduring flight of chrysotheme may infer the assumption that it also is a vagile
species but, according to observations made up to date, this is not the case.
Some few collecting localities of thisspecies are known around Budapest where
it may be found yearly. Outside of these localities known since long, I have not
yetseen chrysotheme though I keep our Colias species under constant observation.
With regard to this circumstance, I have asked for the observations of other
collectors and the gained informations only strengthened the validity of my own.

It is evident that our home chrysotheme, though an agile species, is not
vagile and will strictly adhere to its breeding localities. This will explain the
fact why the several populations are isolated from each other, even though
they could find food and agreeable oecological conditions elsewhere too. The
strict adherence to the given point of the species will also clear up the existence
of the ““chrysotheme-proof” internal zone between the two groups of the Central
Transdanubium and the Western Transdanubium. This isolation plays, if also
strengthened by different oecological conditions, an important role in the de-
velopment of deviating characters. .

On the basis of the above discussion, I regard the chrysotheme group near
our western borders as a distinct subspecies, and introduce it by the name ssp.
praealpina ssp. n. Holotype male : Magyardvar, 1932, leg. Nattan; Allo-
type female : Magyardvar, 1932, leg. Nattan, both in the Collection of the
Hungarian Natural History Museum ; paratypes: 1 male, Mariakalnok, 1929.
VII. 28. leg. Ruff; 1 male, Magyardvar, 1933. IV. leg. Nattan; 1 male,
Magyarévar, VIII. 2. coll. Hamori; and four males, Nezsider (Neusiedl am
See, Burgenland), leg. Schmidt, 1900. VIII. 7., 1901. VII, 5., 27, and one
without date ; further 3 females, Nezsider, leg. Schmidt, 1900. VIII. 7. and
[X. 7., and one without date ; finally, 1 female, Nezsider, leg. Wachsmann.
All in the Collection of the Hungarian Natural History Museum.

C. chrysotheme in Lower Austria and Moravia.

Chrysotheme is rather frequent in Lower Austria, south of Vienna, around
Maodling and in the vicinity of some villages near Steinfeld. The Lower Austrian
form is also small, observable especially on specimens of the summer brood.
The yellow color is put somewhat into the background on the summertime
males. The orange of the females is very faint, it seems to be almost brown if
compared with Central Hungarian specimens. The yellow marginal spots of
the females are small also on the summer specimens (this was the feature that
attracted the attention of Verity), the black margin itself is narrow. We
have also a male from Deutschaltenburg and a female from the vicinity of Graz
which will probably belong to this group too. — The form living near Nikols-
burg, in Southern Moravia, resembles very much the chrysotheme around
Vienna. [ observed differences only on the summer brood which is larger around
Nikolsburg than in Lower Austria, its orange is more vivid, its black margin
broader. The marginal spots of the females are small.

From the above data, it may be ascertained that there are differences
concerning size and color between the chrysotheme populations living near our
western borders and further to the west. With regard to size, the Moravian devi-

»
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ates from the others and approaches the Central Hungarian form. Concerning
color, the Viennese-Moravian grop is yellower on the one hand, and the Ne-
zsider-Magyarévar group more rufous on the other hand, both building thus
a separate entity. Aside of these indubitable differences, the two groups have
some few characters which are mutual features of both. One of them, first of
all, is that the green suffusion on the hind wings (and especially on the under-
side) is much stronger also in the summer specimens than on those from Central
Hungary. On these latter, the green suffusion is perceptible in a higher rate on speci-
mens of the spring and autumnal generations, and so its development turns
on the effect of climatical factors. The other agreement is the shineless, faint
color conspicuous chiefly on the females. Finally, it is a common character
that the red suffusion comes to the foreground at the expense of the basic yellow
color, indeed, it sometimes suppresses it. These characters may, though in a
smaller measure, be also observed on single individuals of the springtime brood.
As far as I can see it, the identical characters will weigh more but, before taking
a definite standpoint concerning the taxonomical problems of the populations
living further to the west, I deem it advisable to examine whether the differring
features do occur on really distinct areas or will appear alternating with each
other.

Other data regarding the Central European and Balkanian distribution of
C. chrysotheme.

We still come across many uncertain data in papers conerning the distri-
bution of C. chrysotheme. Informations had, from time to time, divulged new
collecting localities some of which had later been thankfully forgotten. So, for
instance, Spuler (17) states in 1901 that chrysotheme occurs also in Northern
Italy, on the other hand the Italian Verity, some years later, omits
to mention its Italian occurrence. According to Verity (20), chrysotheme
had been found also in Southern France, namely in the Alpes Maritimes. Of
this occurrence no mention is made either by Rober (16) in the Seitz
work, or, much later, by Bollow (6). Concerning the Balkan Peninsula,
Rebel (13, 14, 15) mentions the Belgravian, Roumanian and Bulgarian oc-
currences of chrysotheme with certain reservations, and does not bring if forth from
Albania at all. It is the more desirable therefore to have trustworthy data with
regard to the occurrence of the species together with the actual specimens in
evidence. Though there really are some rufous chrysotheme males, misleadingly
resembling pale myrmidone specimens, — indeed, among the females there exist
some similar to croceus, — all such specimens strike the eye when seen in series.
One who works with series and knows all three species will scarcely err.

[ have found data not mentioned by literature also in the Collection of
the Hungarian Natural History Museum. There is a male from Borosjend (Ineu,
Roumania), situated at the foot the Transsylvania Central Mountains. The
date of collecting is 1913. VIII. 27, the collector L. Didszeghy. The basic
color of the wings is a rather dark, shineless orange red, the yellow element
is in the background. It cannot be relegated without restrictions to any of the
known forms. Further, there is a male and a female specimen from Zavidovic,
Bosnia. Their colletor was K. Ken di, who was there the clerk of a timber
exploitating firm at the beginning of the century. The male has a more vivid
orange than the one from Borosjend, the orange of the female is faint, and the
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yellow element is also in the backround on both specimens. A characteristical
feature is the large and vividly red discal spot on the hind wings. These do not
agree at all with any form known to me. Though our data are, at the present,
scanty, I hold it highly probable that the nominate form of the species does not
occur east of the Tisza and south of the Danube.

Data concerning the subspecies living in Eastern Europe and Asia

: There is a considerable C. chrysotheme material from Volhynia and the
Crimean in the Collection of the Hungarian Natural History Museum. We have
a smaller series from Zhitomir, consisting of 3 males and 9 females, whilst, from
Simferopol, we have 37 males and 79 females. The color of the Zhitomir speci-
mens resembles somewhat the Central Hungarian ones but their orange suf-
fusion is not so vivid. Obraztsov (12) relegated the chrysotheme from Sim-
feropol to the southern Ukrainian ssp. ksienzhopolskii, since it scarcely differs
from specimens collected at the typical locality of this subspecies (Gvt. Poltava
and Cherson). The authors who worked earlier with the Ukrainian chrysotheme
saw the most important difference in the yellow color of the females of this
subspecies as against the nominate form. With a more minute scrutiny of these
specimens, it can be stated that not only do the yellow females but also the
males show constant and well observable features differring from the nominate
form or, indeed, from every population in the west. The most important differ-
ence lies in the deviating size of the discal spot of the hind wings. This spot is
large in the populations. to the west, and small or sometimes insignificantly
tiny in ssp. ksienzhopolskii. Not only is this observable on the orange spot on
the upperside of the wings but also, — and in a still higher rate — on the brown-
ringed double silver spot on the underside of the wings. Besides, the brown
ring is indistinct on the Ukrainian specimens, whilst it is sharp on the western
ones. Another important feature of the Ukrainian specimens is the elongated
form of the fore wings, with the apex strongly sharpened, though this is not so
general as the former character. The tornus of the narrow fore wing lies more
basally than the apex, its termen is sharp, running in a straight line from apex
to tornus. This wing shape occurs only exceptionally among the Central Euro-
pean chrysotheme: the termen arching, even if in a minimal way, almost always
outwards. Let us add to these differences the fact that, according to the dates
on the specimens, there is no difference between the several broods. These charac-
ters may be observed, in a smaller or larger measure, also on the Zhitomir
specimens, with the exception that I did not find a single female without the
orange suffusion. In spite of this, I hold it indubitable that the Volhynian and
Ukrainian chrysotheme originates from a common source which is but a distant
relative of the Central European chrysotheme.

I have found only two Siberian specimens in the collection of our Museum.
One of these is a male and it comes from Krasnoyarsk, the typical locality of
ssp. sibirica. The collecting locality is born on the original label of Ermo]l a-
jev. The other one is a female with the label ,,Ermolajev, Sibiria” without
any nearer designation. There are home labels also attached to both with the
inscription "Ermolaje v, Sibiria or.” The male indubitably belongs to ssp.
sibirica but the marginal spots of the female are rather small, so it cannot be
relegated to it on the basis of the original diagnose. The male bears a rather
deep, shineless orange suffusion on the upperside of the wings, the yellow is
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almost wholly in the backround. It is a much more important fact that the form
of the fore wing conforms essentially with that of the Ukrainian specimens,
further that the orange spot on the upperside of the hind wing cannot be said
to be small but is rather of a medium size ; the corresponding brown-ringed
double silver spot on the underside is decidedly small, its brown margin indis-
tinct. These features claim that ssp. sibirica stands nearer to Eastern European
populations than to Central European ones.

Some remarks should finally be made of ssp. caspicus described by St i-
chel (19). The author himself considers it probable that the Ukrainian females
without the orange suffusion and described by Krulikovsky (11) are
in a closer relationship with this subspecies. Stichel holds the yellow basic
color without the orange suffusion to be the manifestation of the relationship
and sees the main difference in the fact that this feature is born by the males
in Northern Iran, and by the females in Ukraina. I deem it also probable that
there is a near relationship between ssp. caspicus and ssp. ksienzhopolskii. St i-
c h el, namely, had some Northern Iranian males with some faint orange suf-
fusion. Even thoughIdid notfind any male in our Crimean material wholly lack-
ing the orange tint, there are more than one among them on which the suf-
fusion isfaint and with a transitus into yellow toward the costa and the termen,
just like on some of the specimens of Stich el’s caspicus. Nor is it impossible
that the two subspecies are essentially identical. If this proves to be true, the
older name should be used, in accordance with the Rules of Nomenclature,
and this is caspicus 1911 (ksienzhopolskii 1936).

The grouping of the Palearctic subspecies of C. chrysotheme.

On the basis of the dataenumerated above, it is indubitable that the group-
ing of the subspecies of C. chrysotheme made by Verity in 1911, needs
certain corrections. The main groups will still remain chrysotheme and sibirica,
but the subdivisions of the subspecies relegated to them will suffer some alter-
ations. Of the first group, the nonexistent graeca, based on erroneous data, then
shugorowi (whose valid name is ksienzhopolskii) which stands nearer to sibirica
must be taken out. At the present, only chrysotheme chysotheme and the newly
described chrysotheme praealpina will belong to this group. As opposed to this,
the sibirica group will considerably expand. Not only will chrysotheme sibirica
belong here but also chrysotheme caspicus and chrysotheme ksienzhopolskii (V e r i-
t y’s shugorowi) too, — if, indeed, these two latter ones are not identical.

It is very possible that the bounds of both groups will further expand in
the future. On the basis of our Bosnian specimens it seemsto be a safe assumption
that a distinct subspecies, belonging to the western group, represents the
species in the Balkan. Of the chrysotheme forms depicted on Plate XLVII in
Verity’s work, figs. 22. and 23., — females from the Mts. Altai — represent
a possibly other subspecies belonging to the sibirica group. Finally, the male
from Western Mongolia, shown by fig. 21., wholly differs by the arched termen
of its fore wings from the sibirica group, and if it is not an individual aberration
or a possibly erroneous data, it is likely that the species is represented in
Eastern Asia by a subspecies hitherto underscribed. To clear up all these
pending problems, however, more data and materials are needed and [ should
be deeply obliged to anyone to make such accessible to me.
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ManHbie 0 cyOcmeuudmnueckom paspenenuu Buja Colias chrysotheme Esp.
(Lepidoptera)

JI. Kosay, Bypanewmr
(Peswome)

ABTOpOM OBLIM MCCJIENOBAHBI NMOABHABI BuAa 4demyekpbuibix Colias chrysotheme Esp.,
JKUBYIMX B naseapkruke. ITo ero MHEHMIO AaHHbIA BHJ IOAPa3JEIseTCsI B NajeapKTHYeCKOU
obnacTu Ha JiBe 00oNbIIME TPYIINBI, 3 MMEHHO HA CPEIHEEBPONEHCKYI0, M HA BOCTOYHOEBPOIEHCKO-
a3MaTCKyl0 rpynmnel. Pasmuuue 3TuX rpyni NposiBiIsieTcsl B BYX Ba)XKHBIX NpusHakax. OxHum
M3 9TUX NPU3HAKOB SIBJISETCS PA3IMYHbIl pasmep JUCKOBOI'0 NMATHA 3aJHUX KPbUIbEB, KOTOPHIi
NIPOSABIISIETCS] HE TOJIbKO HA OPaH)KEBOM ITSITHE HA TOBEPXHOCTH KPBUILEB, HO elle B OoJbLIei
CTEIIEHH Ha JBOMHOM cepedpuCcTOM IISITHE, OKPYYKEHHOM OypbIM KOJbLIOM Ha HHIYKHEH CTOPOHE
KpPbUIbEB. Y CPEAHEEBPONEHCKUX IOJABH/AO0B AMCKOBOE NATHO 00/bIIOE, YACTO BECHMA CHIIBHO
PasBUTOE, Y BOCTOUHBIX IIOABHIOB YK€ OHO HEOOJIBILOTO pasmepa, 0CO0EHHO cepedpsIHOe MSATHO
Ha HI)KHEH cTOpoHe, a Gypast paMKa IOCJIeHero paciuipiByaTasi. JIpyroe 0TKIOHEHHE Ha0JIi0-
naercst B (opme KpbiabeB. IlepeiHue KpbUibsi CPEAHEEBPONEHCKUX 9K3EMIUIAPOB HE HMMEIT
TAaKyl0 IPOA0Ar0oBaTyi0 (OpMy, M MX BEPXYUIKA HE HACTOJIbKO 3a0CTPEHA, KaK Yy BOCTOYHBIX
9K3EMIUTSIPOB, U INEPENHsAsT KPOMKA KPBUIbEB HE IPOXOAMT TAK PE3KO IPSMOJMHEIHO, a Oosee
Iy MeHee ayroodpasHo. B nmepBylo rpynmy aBTOP OTHOCMT OCHOBHYIO (JOPMy HOMEHKJIATYPBI,
TAK)KE€ KaK M SSp. praealpina, omnucaHHyl0 Bepsble B o0sactu Maabaposap B Benrpuu, a Bo
BTOPYI0 Tpynmy — I0)KHOYKPAWHCKUH T0ABUA ssp. ksienzhopolskii, monyuyuBIuuii Ha-
3paHue oT OBPABIOBA, SSP. caspicus, onucaHHbiil Iruxeem B [lepcun, TakyKe KaK 1 KPacHOSIPCKue
9K3EMILTADPEI SSP. sibirica, omucanHpie [pyM-T'pmmMAiLIoMN.



