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1. Uvod — Introduction,

Vysokohorské pidalky rodu Psodos T r. jsou tvarove, ekologicky i vy-
vojové jednou z nejzajimavéjéich skupin radu Lepidoptera. Dosavadni prace
vsak vytezﬂy pri _]eJlCh studiu J]Ste méne zaveru nez bylo mozno ocekavat
d’alky nejen z dtivodd j le uvedenych, nybrz také a zvlasté proto, Ze jsou jednou
Z nej typictéjsich slozek nasi vysokohorské zvireny a jej ich biocenosa v Tatrach
ma vSechny typické znaky stenoekni spec1flcke zv1reny nejvyssich horskych
vrcholti stfedni Evropy. V této prac1 zvereJnuJeme “vysledky svého nékolika-
letého studia této skupiny, jez je zeJmena v nagich horskych oblastech zcela
nedostatecné prozkoumana. To se projevuje i v nasi literature, nebot veskera
data o rodu Psodos T r. z Ceskoslovenska jsou vesmeés uvefejnéna- v literature
jingch naroda a obsahuji ¢asto mnoho chyb a nepresnosti.

*
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The high-mountain Geometridae of the genus Psodos T r. are morpho-
logically, ecologically and phylogenetically one of the most interesting groups
of the order Lepidoptera, but the research done so far on them has certainly
yielded fewer conclusions than might have been expected. As a group with
a markedly European focus of occurrence these Geometridae interested us
not only for the reason given above, but also—and especially—because they
are one of the most typical components of our high-mountain fauna, and
especially their biocenosis in the Tatra has all the typical features of a stenoec
specific fauna of the highest mountain summits of Central Europe. In the
present paper we give the results of our investigation, carried on for several
years, of this group, which, especially in our mountain regions, has been quite
insufficiently examined. This shows also in our literature, for all data on the
genus Psodos T r. from Czechoslovakia have been published in the literature
of other nations and often contain many errors and inaceuracies.

II. Survey of the Main Publications on the Genus Psodos T r.

The first to summarize the knowledge on the genus Psodos Tr. on a
larger scale is Prout in Seitz (1915). Many of the forms described
later are of course not included in his paper, but many of them have a very
doubtful taxonomic value.

The study of Wehrli (1921) is of classical importance; he was the
first author to work the known species in a larger monograph. Even though
in W eh rli’s conception there is to some extent an overdimensioning of the
forms of the genus Psodos T r., to many of which a taxonomic value was
attributed which they do not deserve as already Schwin gensc huss
(1923) pointed out correctly and others after him, yet W eh r 1i’s conception
is of fundamental importance for the further study of the genus Psodos T r.
In the intentions of static typology, which does not respect the phylogenetic
system nor zoogeography, this genus was worked out by most of the later
authors who—especially when describing new species—committed a number
of mistakes (e. g. Schmidt 1930, Bartha 1933, Praviel 1938, a. 0.).
In so far as geographical races were described, especially from mountain
groups outside the Alps, the mistakes are not so striking, as the spatial iso-

.lation led in this genus really always to the origin of subspecies. Wehrli
(1953) himself concluded this period of the study of the genus Psodos T r.
with his conception of the genus in the work of Seitz; this working does not
differ essentially from his earlier views. In the main he starts again from
static typology, without following the deeper phylogenetic and zoogeographical
points of view. Again a great number of forms appear whose taxonomic
values are often unclear (ssp., var., ab., f. loc., ete.), and his position is not
clear with regard to problematic forms. Also forms already described earlier
are here described as new forms (Ps. bentelii ssp. panticosea, Ps. noricana
ssp. kusdast, gen: Gnophopsodos). Nevertheless his work is of lasting value,
as it really accumulates material, whose further working will, however, in
many cases demand a re-evaluation with regard to contents and form. The
same cannot be said of other studies, which are confuse in every respect, and
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which did not bring any progress in the investigation of the genus Psodos
Tr. (e. g. Turati, Matsumura, a. 0.).

We find faunistic data on the genus Psodos T r. in almost all works deal-
ing with the mountain fauna of Lepidoptera or with the faunistics of wider
areas. On the genus Psodos T r. in the KrkonoSe we find a number of data
summarised by Sterneck (1929), later Marschner (1934), and some
other authors. T ykac (1949) gives quite confused data; thus he regards
Torula quadrifaria sudetica, Sterneck as boreoalpine species.

From the Kra’.lick3'7 Snéznik and Pradéd we find faunistic data on Ps.
alpinate S c o p. in several authors. Skala (1912, 1931-32) took over these
findings. The interesting findings of Stephan (1925) and Warnecke
(1920) have to be specially mentioned.

Very inaccurate data on the fauna of the genus Psodos T r. are pubhshed
in the fauna Regni Hungariae (Aigner-Abafi, ete., 1918). The
work of Husz (1881) is full of inaccuracies and fiction not only on the
fauna of the genus Psodos T r., but also on the other groups of Lepidoptera.
Ruzidka (1931) published reliable faunistic reports, but mentions also
the certainly unfounded report of Albrecht on the occurrence of Torula
quadrifaria, Sulz. in the Vtaénik Mts. More recently Br ¢ a k (1951, 1952)
published some remarks on Psodos T r. in the Tatra. Further report gives
Komarek (1953).

Quite considerable attention was devoted to the occurrence of members
of the genus Psodos T r. on the Polish side of the High Tatra (Priifer
1923, Romaniszyn 1929, Niesiolowski 1929).

In the other parts of the Carpathians the research on this genus has an
old tradition. In Transylvania it was studied by Czekelius (1898, 1922
till 1924, 1935), of course with some mistakes, and by Diészeghy (1930,
1935) and by Worell (1951), and besides in the systematic-faunistic studies
of Schmidt (l.c.) and Bartha (I.c.) already mentioned. Salay (1910)
records some finds also from the Carpathians of Rumania.

From the mountains of the Balkan Peninsula, whose fauna is certainly
very interesting and important, we have up till now only few accurate reports
(Rebel-Zerny 1931, Bures-Tuleskov 1937).

From the Alpine region there are sufficient faunistic works, of which
we mention here at least the most important ones. Osthelder (1938)
worked carefully the Bavarian Alps. Hellweger (1914) published the
fauna of the genus Psodos T r. of Northern Tyrol, the works of Kitschelt
(1925) and Dannehl (1928) contain a number of records from Southern
Tyrol. The Karavanks and Eastern Tyrol were worked by Thurner
(1948) ; the occurrence of Lepidoptera in Styria had been published already
earlier by Hoffmann & Klos (1914). From Lower Austria we have re-
ports on the occurrence of members of the genus Psodos T r.by Galvagni-
Rebel-Zerny (1915) and Naufock (1912). The publications on the
Swiss Alps are of very old date (e. g. Jdggi 1872, Frey 1880, Favre
1899, a. 0.), and more recently Vorbrodt (1928, 1931) has dealt with this
genus in some detail. In the French literature Oberthiir (1913) and
Culot (1919-20), and after them Lhomme (1923-35) have dealt with
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the systematic-faunistic study of the genus Psodos T r.; the last-named study
gives a number of accurate reports.

The other numerous faunistic data are mostly scattered in papers of
minor importance.

A number of experts and institutions have assisted us in providing study
material and literature, and we wish to thank them most sincerely for their co-
operation. They are especially Prof. Masao Azuma (Nishinomiya, Japan), Dr.
E. Berio (Museo di Genova), Dr. R. Kano (Tokyo), Dr. L. Kovacs (Nemzéti
Muzeum, Budapest), H. de Lesse (Musée d’Hist. Nat. de Paris), I. Novak
(Praha), Dr. A. Popescu (Bucuresti), Prof. Dr. H. Sachtleben (Deutsches
Ent. Inst., Berlin), Dr. A. Schulte (Kiel), ¥ L. Schwingenschuss (Wien),
Prof. Dr. O. Slaby (Plzen), J. Wolfsberger (Zool. Sammlung d. Bayer.-Staa-
tes, Miinchen), a. o.

We owe special thanks to Doc. Dr. J. Maran (Narodni Museum, Praha).

IIT. Remarks to the Morphology and Taxonomy
of the Genus Psodos T r.

Wehrli (1921), the best expert on the genus Psodos Tr., provided
for its investigation the exact scientific foundation in his well known classical
study. As has already been said, his work imprinted its character on the
whole later study of this genus. As Wehrli took in some cases subjective
view of a species, he gave also some later authors the possibility to develop
such views. Thus the later study of this group was governed all too distinctly
by the endeavour to describe more and more new forms. As, however, these
works often dealt insufficiently or superficially with questions of morphology,
taxonomy and zoogeography, this conception was one-sided and often purely
formal. The present state of knowledge of the genus can thus be compared
to similar conditions in some other groups of insects which suffer from a
systematic over-dimensioning, i. e. they: contain an excessive number of spe-
cies and forms described, which cannot maintain themselves when subjected
to a critical investigation of their evolution, and which are often untenable
also taxonomically.

Concelmng the taxonomy of the genus Psodos T r. and of the Lepi-
doptera in general we have to evaluate positively Weh r1i’s view of the
taxonomic importance of the female outer genitalia and their chitinised parts.
This fact has to be evaluated especially from the point of view of the time
when this view was formulated, for we must remember that even today many
experts completely underestimate the outer female genitalia as taxonomic
criteria, The unscientific character of this view is especially due to the
subconscious recognition and acceptance of the so-called preponderance prin-
ciple, which is in this connection an almost generally accepted fact, though it
is an ideologically incorrect conception arising from the generalisation of
some of Darwin’s ideas, therefore from a vulgarisation of Dar win.
~ The opinion that only or mostly only the male genitalia have a taxonomic im-
portance of the first order is an a priori simplification of the real data, which
enable us in fact to distinguish in the Lepidoptera the following groups:

1. Groups in which the male and female genitalia are little specific or
non-specific (e. g. some genera of the families Lycaenidae, Pierididae, ete.).
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2. Groups in which the male outer (ectodermal) genitalia and their
chitinised appendices show specific characters with an apparent uniformity
of the female outer genitalia (e. g. the genus Melitaea F., etc.) or in which the
specifity of the female organs is very indistinct.

3. Groups in which the female outer genitalia and their chitinised parts
show good specific characters with a uniformity of the male outer genitalia
(genus Zygaena F. and many others).

4. Groups where the males as well as the females show in the outer
genitalia morphologically mutually corresponding characters which are
specifie.

Thus with regard to the taxonomlc importance of the outer genitalia we
observe in the Lepidoptera all possible categories, as it corresponds to the
dialectic laws of specific differentiation. 1f nevertheless any generally ap-
plicable conclusions can be derived for the specifity of the outer genitalia of
the Lepidoptera, they can be formulated as follows:

1. Most of the groups of Lepidoptera show distinct differences in the
genitalia of the two sexes, which is entirely in natural agreement with the
necessity of their mutual functional adaptation (principle of lock and key).

2. In each of the groups mentioned one can find cases which are in anti-
thesis to the general morphological rule of the given group as far as its outer
genitalia are concerned. Thus e. g. in broader groups, in which we find a
uniformity of the male (female) outer genitalia, species can exist which on
the contrary show good differences in the male (female) organs (e. g. genus
Lithocolletis Hb.).

3. The female outer genitalia show in most cases a smaller Variabi}ity;
they are thus in essence more specific than the male ones. The cause of this
can be seen mainly in the morphological simplicity of their organg in com-
parison withe more complex organs of the males.

4. The morphological specifity of the outer genitalia is due to the quality
and quantity of the agents which acted on the specific differentiation in the
given group (origin of species by geographical isolation, physiological iso-
lation, or its dependence on the phylogenetic age, natural plasticity and inner
factors of the organism). This has to be taken in the sense that the con-
ditions which cause the differentiation of the species in the different groups
are qualitatively and quantitatively different, so that also the specific dif-
ferences in the different groups are qualitatively and quantitatively different.
Thus we know groups where the specific differences are evident already at
first glance at the habif of an 1nd1v1dua1 whereas in other groups the habit
does not offer any distinguishing spec1flc character at all, while in the ana-
tomy we find essential specific differgznces_

The genus Psodos T r. is with regard to the configuration of the outer
genitalia a defined group, in which the male and female organs show essenti-
ally equivalent spec1flc differences. These differences can, however, be ascrib-
ed only to some formations especially of the male and to a lesser extent of
the female organs. Because of the simplicity of the outer genitalia the females
show, however, as already sald a lesser variability, and are therefore more
spe01f1c than the males.

10+
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Generally speaking the outer genitalia of the genus Psodos T r. do not
at all deviate from the range of the family Geometridae, not even by presence
of formations, which Poljanec (1899) and after him Wehrli (1921)
and others call “ innere Valven ” mainly with a view to the function of these
formations, but ontogenetically, as we shall show below not quite suitably.
The formation of the base of this only organ, pairy only secondarily and
under the influence of its function, in some species (e. g. Torula quadrifarie
Sulz.), especially in Orphne tenebraria E s p. and related Geometridae of
the genus Gnrophos T r. (also in Gnophopsodos W h1i.), shows namely that
it is ontogenetically a part of the ninth sternite, called juxta in the Lepi-
doptera. The juxta is preserved in a number of families as a triangular
plate which is sometimes connected with the annellus through which the
aedeagus penetrates. This plate is very striking, e. g. in some genera of the
families Tortricidae, Pyralidae and Gelechiidae. But also many changes of
this plate are known, which morphologically and functionally are reminiscent
of the conditions in the genus Psodos T r. These are especially the strikingly
tongue-shaped formations of the genus Pleurota H b., which ontogenetically
are obviously of the same origin. The origin and connection of the * innere
Valven ” with the ninth sternite were thus correctly pointed out by Pierce
(1914), who calls this formation “ furca” in Ps. coracina E sp., as part of
~the juxta. More recently also Wehrli (1953) accepted this designation.
The name “ furca ” is, however, in this connection also little suitable, as in
anatomy this term is used for the special sclerites of the insect thorax. Thus
Zander’s (1903) view is certainly correct that these formations have as
secondary appendices no direct connection with the valves, against which
Wehrli (1921) polemised. Thus it has to be pointed cut that though the
furca attaches itself to the anterior base of the valves, it does so only by a
' narrow band, as we can see especially well in the species Torula quadrifaria
Sulz., and Orphne tenebraria E s p., but it certainly is not directly connected
with the valves. The connection with an ontogenetic origin of these shovel-
shaped formations from the juxta are illustrated also generally by the state
of the formation discussed in O. tenebraria E s p., i. e. in a species which,
notwithstanding the generic difference, is yet obviously phylogenetically con-
nected with the genus Psodos T r. Though the form of the * furca ’* is here
entirely different from that in Psodos T r., much more primitive, yet its
relation to the juxta is quite obvious. The further phylogenetic development
of the furca and its specialisations ending with the origin of the * innere
Valven” are further shown by the conditions in Torule quadrifaria Sulz.,
where especially, the flatness of the basal, unpairy part indicates that it is a
formation of the juxta, though “innere Valven” are here already distinctly
developed. We find similarly in the Asian high-mountain genus Gnopho-
psodos-W h 1i., from Tibet, which has also a relation to the genus Gnophos
T r., an indented juxta, whose two branches are, however, not yet separated
or denticulated. This is a further proof that the modification described of
the juxta as the sternal part of the ninth abdominal segment is in the
gnophoid Geometridae a more general evolutionary tendency. The case of the
branches of the juxta is most interesting from an evolutionary morphological
and general biological point of view. It is a far-reaching and quite unusual ad-
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aptation of the sternite to copulation purposes where the function calls forth
such a profound change of the plate serving originally as a body cover that
there arises from it a pairy organ not unsimilar to proper valves, that is to say
to appendices derived from the gonopodes, from the original abdominal ex-
tremities. The term * innere Valven ¢ is thus acceptable only in so far as it
is taken functionally. As, however, in such cases we proceed rather from
a homology than an analogy, we use for these appendices the term branches
of the juxta. :

The opinion of Poljanec that the two pairs of valves (i. e. the pair
of branches of the juxta and the pair of valves) indicate the closeness of the
genus Psodos T r. to the Orthoptera (') is of course quite erroneous. But
in his endeavour to refute this incorrect opinion Wehrli (1921) vulgarises
too much the term valve, by which we understand in the Lepidoptera always
and unequivocally the gonopodes, i. e. formations which have in the close
Trichoptera, and Mecopteroidea still a coxal part. The characterisation of
the different parts of the outer genitalia, given below, supplements and
amplifies some points of view held up till now, especially as far as the tax-
onomic significance of their individual parts and appendices is concerned.

Uncus (Xth tergite): it is in most species of the genus Psodos T r.
pointedly beak-shaped, and, because of its uniformity, in essence so to say
unspecific. Only in Ps. alpmata S ¢ o p. it is broadly rounded and specific.

Gnathos (Xth sternite) : it is also in most species of the genus Psodos
T r. uniform, similar to the lower jaw of the beak. This formation is again
strikingly specifically distinguished, i. e. broadly rounded, in Ps. alpinate
Scop. Torula quadrifaria Sulz. has on the other hand a completely re-
duced gnathos and this together with the striking terminal narrowing of the
valve and lack of the costal comb is quite certainly at least a subgeneric tax-
onomic quality, as the obvious closeness of this configuration to the con-
ditions in Orphne tenebraria E s p. shows.

Tegumen (IXth tergite) : it is of a triangular shape with dlfferently
deeply cut-out base, for instance with a shallowly cut-out one in Ps. alpinata
Scop., a deeply cut-out in Ps. noricana, W gnr. But it is also subjected
to con51derable individual Varlablhty

Saccus: this formation is the most variable part of the male organ.
Though Wehrli pointed out this fact, yet in a number of cases he refers
himself to the specifity of this organ. This did not prove fortunate so that
the number of cases in which the shape of the saccus can have an (at least
subordinate) taxonomic significance is in reality certainly smaller and has
thus to be reduced.

Aedeagus: The configuration of the aedeagus carries few specific
characters, but its general configurationis is of a considerable importance for
an understanding of the subgeneric phylogenetic relations: This fact, which
is very important for a correct conception of the mutual relations between
the different specific groups (sections) within the genus, was not appreciated
by W ehrli so that his conception of these groups should be revised in many
respects. This applies especially to the “alticolaria group’”, comprising spe-
cies which have not much in common. Ps. bentelic R tzr. and Ps. noricana
Wgnr. form on the other hand obviously a natural group, as Wehrli
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recognised correctly. But to these species we have certainly to place also
Ps. canaliculato H o c h w. and the group of forms belonging to it, as indicated
by the obvious similarity of their drawing, habit, and especially the configur-
ation of the aedeagus, which by its s-shaped band excellently characterises this
group of -related species. The habit and configuration of the aedeagus in-
dicate also a certain relation of Ps. spitzi R b l. to this group, as Wehrli
indicated, but without drawing from this any taxonomic conclusions. Ps.
alticolaria. M n. and the circle of forms close to it thus cannot be brought into
a subgeneric connection with any of the other species of the genus Psodos T r.,
as even Ps. wehrlis V o r b r. has nothing in common with Ps. alticolaria M n.
Also conditions in the species Torula quadrifaria S ulz. show the great sub-
generic significance of the aedeagus. The configuration of the aedeagus,
and especially the presence of spine-like cornuti, indicate the entirely isolated
position of this species from the Psodos T r. proper or its obvious connection
with the genus Orphne H b. with which it has in common also the reduction
of the gnathos and the configuration of the valves. H1ii b n e r’s genus Torula
for the species quadrifaria Sulz. has thus also for morphological reasons
certainly a considerable justification.

V alves: The valves of the genus Psodos T r. are entire with a developed
sacculus and a strongly chitinised costa which under the apex of the valve
forms an elevation with a group of strong spines, and in certain species (i. e.
alticolaria, coracina, alpinata, ete.) the apical end of the costa is differentiated
into a club-shaped thickening bent into the valve and provided with strong
spines (costal comb). The apex of the valve is auriculate, moderately cut-out
in the slightly chitinised last third of the anterior margin. It is only in Torula
quadrifaria Sulz. that the valve is distinguished more strikingly by its
general habit from the valve of the other species by a distinet slimming
towards the apex and the almost complete reduction of the costal comb. Thus
it is very reminiscent of the valve of Orphne tenebraria E s p.

Branches of the juxta: This formation is specifically the most
important of all parts of the male outer genitalia, as it enables us so to say
at first glance to determine the species. It is obvious that the evolutionary
agent which acted most on the specific differentiation in this genus manifested
itself strongest by the morphological changes of this organ. This fact may
be generalised for this genus in the sense that where we do not find essential
differences in the shape of the branches of the juxta, we can hardly speak of
good species. Abandoning this principle means to introduce chaos into the
taxonomy of this genus, and to deny the evolutionary agents which acted in
the differentiation of the different species, as it is an open declaration of the
view that for each species in this genus we must introduce special and dif-
ferent taxonomic points of view which equals arbitrariness in systematics.

The female genitalia offer, as already said, very significant specific cri-
teria, especially by the exceptional specialisation of the sternal region in the
neighbourhood of the ostium bursae. Wehrli pointed out correctly this
very important fact, and used it also with considerable success.. It applies
of course also here that also the female genitalia are subjected to a certain
variability, which of course cannot show itself to such an extent because of
the lack of gonapophyses and gonopodes in the genital region.
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AsWehrli’s (1921) description of the female outer genitalia is rather
detailed and adequate, we add only some supplementary remarks.

The bursa copulatrix can have taxonomically only a subordinate, i. e.
supplementary significance for judging of the specifity. The signum is most-
ly strongly uniform; it is only in the species Torula quadrifaria Sulz. that
its oval shape makes it possible unequivocally to identify the species, and this.-
indicates of course just like a number of specifities already mentioned of this
species that it is generically different from the Psodos T 1. proper. For the
rest the signum is subjected, especially with regard to the extent and degree
of chitinisation, interspecifically often to considerable deviations. The num-
ber of longitudinal lamellas (‘ Langslamellen ”’) cannot be regarded as a
specific criterium and the same applies to the general shape of the bursa,
for both are strongly subjected to mechanical influences. The ductus bursae
proper is usually only moderately chitinised and either narrow (when the
general shape is spherical) or not essentially differentiated from the bursa
(when the bursa is elongated bag-shaped). The proximal part of the ductus
bursae usually widens in funnel-shape and is usually more strongly chitinised
in the vagina, whose shape has rather a subgeneric significance. To the
morphology of the circumostial formations we have only to add that the

“vorderer Haftwulst” corresponds to the anterior part of the seventh
sternite, whereas the “ mittlerer Haftwulst””, the “ mammillire Erhaben-
heiten ” and the ‘ freier Analwulst” with the Uncusliicke ” are the dif-
ferentiated (mainly eight) sternite. The eight tergite is morphologically
relatively uniform, but its measurements, especially the ratio of length to
width, offer specific characters. The habit of the eight sternite, i. e. the
circumostial region, is specifie, but it is subjected on the other hand also to
considerable individual deviations in the details, especially in the extent and
shape of the “Haftwiilste”, as indeed the case of Ps. alticolaria Mn. a. o.,
shows distinetly. The differences observed in the details, though significant,
must therefore always be evaluated from the point of view of the existing
variability so as not to lead to wrong conclusions.

'Thus when we ask ourselves what morphological criteria we are to
regard as specific in evaluating the specifity of the forms of the genus
Psodos T r., we arrive with Weh rli at the unequivocal conclusion that the
branches of the juxta really offer objective specific distinguishing characters
in the males, and taxonomically equivalent characters in the females are
indubitably offered by the sternal formations in the neighbourhood of the
ostium bursae. The other morphological characters have also an indubitable
taxonomic significance, but have to>be regarded as subordinate characters.
In this connection we have to remark that the specific groups of the genus
Psodos Tr. are thus quite distinctly objectively isolated from each other;
phylogenetically they thus represent a group whose specific differentiation
taking place in the Alps has in the main been terminated already for some
time. Thus there can be no controversies about the species of the genus
Psodos T r. from a taxonomic point of view. But if we looked to the species
of the genus Psodos T r. for such objective criteria and if the result of our
study is the conclusion that we find such objective morphological characters
in the morphology of the outer genitalia, and when we thus come to the
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opinion that the agent forming the species in this genus manifested itself
objectively in the configuration of a certain body character, we have to re-
spect such an opinion in judging every form of this genus. By the application
of these points of view we thus arrive at the view that specifity cannot be
attributed to the form “ chalybaeus ’**, for as will be shown below there are
no objective morphological characters either in the male or in the female
genltaha or in the habitual characters by which this form would differ from

“alticolaria ”. Wehrli partly acknowledges this fact, and this is all the
more 1mportant as Zerny (1916) himself does not regard the form “ chaly-
baeus” described by him as an independent species, certainly very rightly,
as there exist absolutely indifferent individuals of a transition character
between the two forms. The same is obvious not only from the expressed
statement of Zerny: “ Es kann daher von einer spezifischen Trennung
keine Rede sein” (p. 114) but also from the citation given by Wehrli
(1953) himself, and in which Zerny speaks expressly of forms whereas
Wehrli speaks of independent species. To ascribe to this form specific
independence is a subjective decision, which does not solve at all the real
question. It is also of a subjective character in the same sense to ascribe
specific independence to the Carpathian “ schwingenschussi ’, which, notwith-
standing certain deviations from the Alpine “ canaliculata ’, cannot be object-
ively distinguished from it. The proof of this can most easily be given when
~ we mix among preparations of male gemtaha of the Carpathian * schwingen-
schussi ”’ preparations of the Alpine * canaliculata ’’ and then try to distin-
“guish only morphologically the two forms from each other. Only by the
study of a larger material do we arrive like Wehrli at the opinion that
the assymetry of the branches of the juxta is in the Carpathian form in most
specimens smaller. But the females of both forms cannot be distinguished
at, all. Thus we have here obviously two geographical races of ‘the same
species. The same is also the case with Ps. didszeghyi Schmidt, which
fits completely into the variation series of the species Ps. coracina E sp.,
when we study a larger material of different populations of this species
throughout the area of its distribution. In this connection we wish to draw
attention to the important fact that also within the populations of the same
local form do we find in the configuration of the branches of the juxta often
great differences within the range of the fluctuation variability, especially
with regard to the spinosity. An example is Ps. spitzi R bl. This species
is an endemic form of Karavanks—it has thus the smallest known distribu-
tion of all species of the genus Psodos T r.—and yet we find within this in
the main one population living in a relatively small area distinct differences
in the size and spinosity of the branches of the juxta. A similar case in-
fluenced still by geographical variability as a consequence of a greater geo-
graphical distribution can also be seen in the variability of the furcal
branches of Ps. coracine E sp. It shows itself still more distinctly in the
variability of the ostium bursae and its vicinity, which is unique also in the
genus Psodos T r., and which is obviously highly subject to the influence of
the habitat. The geographical origin and partial morphological difference
(of the subordinate characters) must thus be evaluated by the systematician
always keeping in mind that a species is a collective of closely related organ-
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isms, therefore a specific whole of living matter, whose individuals must,
however, be able to react to similar yet in detail different conditions of the
environment. The inability of an organism continuously to form and to react
means that it is not able to live. When the systematician does not start from.
the assumption of variability he is always near mistakes.

Much clearer are those cases where it came to the description of new
species while obviously ignoring the genus Psodos T r. as a whole, so that
such forms are then quite clear synonyms (e. g. Ps. belzebuth Praviel,
Ps. perlinii Trti.).

We thus uphold consistently the view that the species is a form of exist-
ence of living matter., i. e. an objective reality of the living matter, that it
represents a qualitative biological whole specifically completely differentiated
morphologically and physiologically from other analogous qualitative wholes.
The negation of this view, and especially the fundamental view of the species
as of individual populations distinguished from each other by the number
of average variants of an assemblage of characters whose plus and minus
variants overlap however, so that no objective limit exists between them,
leads the systematician astray. As an example may be given the impasse
in which some systematicians—narrow specialists—found themselves in the
final evaluation of* very laboriously collected material methodically often
perfectly and uncontroversially and meritoriously analysed. The subjective
conception as a result of an excessive narrowing of the problem leads them
usually to the raising of populations to subspecies, of subspecies to species,
of species to genera, or to the introduction of new taxonomic categories. The
general acceptance of such views would gradually lead to the impossibility
of any general recognition and determination of species, as it makes them
dependent on the subjective opinion of the individual, and thus will manifest
itself rather as an obscuring than as a solution of the question of what a
species is. The acceptance of a specific independence of the forms chaly-
baeus, schwingenschussi, dioszeghyi, belzebuth ete., which are not distin-
guished by any objective differences from species described already earlier,
would necessarily lead to the raising of all forms, which have quite distinct
differences in the shape of the branches of the juxta, to separate genera, and
this would be absurd. Against such a conception speaks scientific taxonomy
based on the consistent demand made by objective specific characters and
supported also by zoogeographical and historical facts, therefore starting
from evolutionary points of view.

IV. On the Questicn of the Genesis and Differentiation of the genus
Psodos T r.

As we can evaluate the conclusions on the differentiation of recent spe-
cies with potential accuracy at most from the younger Tertiary, we can ex-
press ourselves also on the origin of the genus Psodos T r. only with a certain
probability. The present state of historical zoogeography admits in the main
three working hypotheses on the origin of the genus Psodos T r.

1. The first hypothesis starts from the assumption that the genus Psodos
T r. represents by its origin a group of Alpine origin, that we have thus here
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species which differentiated essentially in the' Alps after their upfolding.
Their ancestor thus must have been a tropical or subtropical form which
adapted itself to the mountain climate and gradually differentiated into the
recent species.

2. The second hypothesis starts from the assumptlon that the genus
Psodos T r. is essentially of a northern origin as might by indicated by the
present distribution of the forms of the coracina-group in the Eurasian
tundra. Ps. daisetsuzana described by Matsumura from Japan certainly
demands a further study, as the identification of the species is made very
difficult by the insufficiency of the description and the confused geographical
knowledge of the author (Cp. on this form also Wehrli 1953).

But according to this hypothesis the settlement of the high mountains
of Central Europe by the genus Psodos T r. would be historically relatively
very late und certainly too short view of the present relatively rich and
deep differentiation of this genus, quite apart from a number of further
drawbacks of this hypothesis, which it would be difficult to account for. :

3. The third hypothesis starts from the assumption that the ancestors
of the genus Psodos T r. derive from the Tertiary Illyrian island in the area
of present Dalmatia, whence after a connection had been effected it could
penetrate into the Alps.

The results of our investigation lead us to uphold the first of these hypo-
theses, which can be supported by the greatest number of suff1c1ently hetero-
geneous facts:

The species of the genus Psodos T r. are restricted to the European high
mountains, where the greatest number of species is known from the Alps,
where besides there live some strongly isolated, therefore obviously rather
old, endemic species and forms (i. e. spitzi R b 1., wehrlii Vorbrodt, ete.).
The former view that Psodos T 7. lives also in the Asian high mountains
has been refuted, for it has been shown that we have here an other generic
group (Gnophopsodos Wh1li.). The other Asian species placed here up till
now require still a solution (Ps. daisetsuzana M ats.). The Alpine species
are most concentrated in the region of the high Swiss Alps, where we find
with the exception of the species Ps.-spitzt R b l. practically all known species
of Psodos T r., while in the direction towards the margin of the Alpine area
(e. g. in the Maritime Alps), where the species radiate to, locality morphs
formed under changed conditions are living. The same conditions we observe
also in the total area of the genus Psodos T r., where the Alps are the centre
with the greatest number of species. The fauna of the genus Psodos T r.
is in the other high mountain and mountain regions of the wider Central
European area (the Pyrenees, Sudetes, Carpathians) specifically considerably
poorer. Very important is the fact that none of these mountains has any
more markedly differentiated endemic species. All species of the genus Psodos
T r. of the non-Alpine mountains have a very close affinity to Alpine species,
from which they usually differ only by subordinate characters (vicariating
forms) so that the differences throughout do not exceed the limits of sub-
species (canaliculata — schwingenschussi, noricana — carpathica, bentelii —
retyezatensis, coracing — didszeghyi, quadrifaria — pyrenaea, bentelii —
panticosea, etc.). The Psodos-fauna in the other European mountains is thus
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in its present forms of relatively recent origin, for its stay there apparently
does not reach back beyond the Wiirm glaciation.

The group of the forms of the species coracina, which penetrated the
North European tundra (Scotland, Scandinavia) and thence far to the East
whence two forms, obviously close to and apparently not more than subspeci-
fically different from Ps. coracina E s p., are known from the Sajan Moun-
tains, is apparently at the same stage of differentiation. Conditions farther
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1. The theoretical phylogenetical systematics of Psodinz.

to the East are still unknown because the huge tundra of Western Asia has
still been little investigated ; also the Japanese “ Psodoid form ”’ described by
Matsumura cannot be evaluated unequivocally, especially so long as the
relations between the genera Psodos T r. and Gnophos T r. in Asia are not
completely elucidated.

Another important fact is that the genus Psodos T r. is not entirely isol-
ated phylogenetically; the close genus Torula H b. attaches itself with the
species quadrifaria quite obviously to another explicitly high-mountain Geo-
metrid, Orphne (Dasydia) tenebraria E sp. which lives in the Alps, the
Pyrenees and the Apennines at considerable altitudes (above 3000 m.), and
has a visible relation to the piedmont genus Gnophos T r. For the relations
between T. quadrifaria Sulz, and O. tenebraria E sp. speak, as already
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said, e. g. the configuration of the aedeagus, especially the presence of needle-
like cornuti in both species, also the already mentioned similarity of the
branches of the juxta, whose shape in T. quadrifaria Sulz. is a connecting
link between the Psodos T r. proper and the genus Orphne H b., further the
reduction of the gnathos and the shape of the valves. The genus Orphne H b.
attaches itself (cp. Prout in Seitz) to some forms of the extensive Geo-
metrid genus Gnophos T r. The phylogenetic affinity between the genera
Psodos T r. and Grophos T r. has been also recently emphasised by Wehrli,
who described the genus Gmnophopsodos, in which he places the species
gnophosaria. Oberth. placed by Prout to Grophos, and the species altis-
simaria O b e rth., which had been regarded as a further form of the genus
Psodos T r. living in non-European mountains. Both these species are known
from Setchuan and East Tibet. Here we have, however, rather an independent
phylogenetic branch of the gnophoid Geometrids, which formed in the high
mountains of Asia similary -as Psodos T r. in the Alps but independent of
Psodos T r. This is indicated by some quite specific morphological characters
of this group. The existence of the genus Grophopsodos W hli., which has
a far more direct relation to the genus Gnophos T r. than Psodos T r., is a
classical proof that the adaptation to analogous outer conditions (here to a
high mountain region) leads in the same group in different regions to the
origin of very similar forms.

The genus Gnophos T r. is in the main palaearctic, but its evolutionary
branches reach also into India, Africa and America, i. e. into tropical regions.
Chorologically many of its members are mountain insects, whose caterpillars
greatly resemble the caterpillars of the genus Psodos T . and live like them
on various low plants. Thus the members of the genus Gnrophos T r. have
a number of presuppositions which agree with the conditions following from
the theoretical demand on the predecessor of the genus Psodos T r. sub 1.
A whole number of points of view and facts provided by various zoological
disciplines (morphology, ekology, zoogeography) indicate thus with consider-
able conclusive force that the genus Psodos T r. really differentiated from
a circle of forms similar to the present Grophos T r. in such a way that some
of the parent forms of this group adapted themselves in the (late) Tertiary
to the mountain climate of the upfolded Alps, where they further differenti-
ated themselves in the interglacial periods into the present species Psodos T r.
The climatic upheavels of the Quaternary accompanied by the glaciation
of the Alps pushed these mountain species into lower regions, in which they
spread further during the ice ages under the conditions of the Arctic tundra
steppe so that with the retreating glacier they not only returned to the Alps,
but also to the other high mountain systems of Europe whose climatic con-
ditions allowed them this, and one species (PS. coracina E s p.) penetrated
into the North European and North Asian tundra. Beirne (1947) who
tried to study very exactly the history of the settlement of the British Isles
by the Lepidoptera fauna in the last glacial period (Wiirm) regards Ps.
coracina E s p. in the Scotch tundra as dating from the first Wiirm stadial
(i. e. from about more than 100,000 years ago). Ps. coracing E sp. is thus
a form of Alpine origin, whereas its present boreo-alpine character (as far
as we consider its disjunctive area in Northern Europe) is obviously second-
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ary. It is therefore just the contrary of most of the boreo-alpine fauna, which
is mostly of a Northern origin and thus secondary in the European moun-
tains. As far as Psodos tundrana W h1i. and sajana W h1i. from the Sajan
Mountains are concerned it will be necessary in evaluating their specific
independence also to consider their possible age, which hardly reaches farther
back then to the beginning of the Wiirm, and also their morphological char-
acters, as Wehrli and especially Schmidt reports on them indicate
rather their subspecific relations to Ps. coracina E s p.

The other two hypotheses mentioned here have only a very slight found-
ation, and we shall therefore not deal further with them. The genus Psodos
T r. thus represents phylogenetically a very interesting group whose study
enriches very essentially our views on the origin of insect species in mountain
regions.

From a phylogenetic point of view the genus Psodos T r. is thus a group
of insects whose principal specific wholes certainly were sufficiently dif-
ferentiated and isolated in the Alpine region at the latest to the beginning
of the Pleistocene. The ice ages caused the penetration of these specific groups
on the one hand into the other mountain systems of Europe, i. e. into the
Pyrenees, Sudetes, Carpathians, etc., and on the other hand into the tundra
region of Eurasia. The historical reconstruction of the origin and age of the
different invasions as well as the obviously complex conditions of the repeated
- mutual penetration and migration of the species in the different glacials and
stadials, interglacials and interstadials can be supported only by theoretical
assumptions. From the degree of differentiation of the non-Alpine sub-
species (e. g. schwingenschussi W hli., carpathica Schwing., didszeghyi
Schmidt, etc.) in the Carpathians and similarly also from the probable
assumption that during the last (and perhaps already in some earlier) minor
stadial of the Wiirm it did not come to a renewed contact of the correspond-
ing vicariating Alpine and Carpathian populations in the tundra between the
Alps and the Carpathians we may, however, infer that these subspecies are
not, at least not all of them, products of only the postglacial, which brought
mostly only a further narrowing of their areas in which in consequence of
their stenoeky these present species trend to a gradual specific isolation. The
narrowing of the ecological equivalence as the manifestation of the physiologi-
cal specialisation must thus be taken from a phylogenetic point of view
as an indication that the genus Psodos T r. has already passed the progressive

period of its development.

The origin of the species of the genus Psodos T r. is thus very probably
a twofold one and has two different evolutionary phases. The present highly
isolated specific wholes are the product of a biological differentiation eruption
(cp. on this M a ¥ an 1949), which led to a differentiation into the principal
subgeneric wholes of the genus still before the glaciation, therefore at the
latest at the end of the Tertiary. Of such an origin are for instance the sub-
genera Psodos T r. (with the species alticolaria M n.), Triglavia subgn. n.
(spitzi R bl.), Trepidina subgn. n. (canaliculata Hoch w., noricana W a g-
ner, benteliv Rtzr.), ete. Other forms (species) are distinctly of a younger
origin, and arose apparentiy in a geographical way as the probable product
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of areal isolation of the populations in the interglacials and interstadials of
the Quaternary (e. g. moricana—bentelii, alpinata—awehrlii), for though
specifically defined they show an obvious evolutionary connection and a com-
mon evolutionary basis. This process still continues under the present areal
isolation of the different species and populations in the non-Alpine moun-
tains. . -
In the Carpathian system the following species of the genus Psodos s. 1.
have thus been ascertained up till now : quadrifaria, alpinata, noricana, canali-
culata, coracina and bentelii, which form there endemic geographical forms
which may be evaluated taxonomically as subspecies arising in areal isolation,
and which are at different stages of gradual differentiation into independent
species.

2. Typi of aedeagus in the single groups of Psodinz; from left to right; genus Torula
(very closely related with Orphne), subgenus Psodos s. str., subgn, Alpina, subgn. Trepidina,
subgn. Triglavia.
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V. Systematic Part.

In this part are summarised the results of the investigation of the genus
Psodos T r. after the material which was at our disposal and as far as they
bring new points of view. The other data on the systematic of the psodoid
Geometridae are contained in the literature given and were excerpted only
as far as the completeness ‘and clearness of this paper required it.

Genus Orphne Hiibner 1826 (= Dasydia Guenée 1857).

The genus Orphne Hb. shows in the exterior morphology (size, char-
acter of the pattern, configuration of the palpi, of the outer genitalia, habitus
of the caterpillar, ecology, etc.) a number of characters which characterise
it from the point of view of phylogenetic systematics as a pronounced tran-
sition from synthesising the characters of the genus Psodos s. 1. and Grophos
8. 1. This is indicated most markedly especially by the configuration of some
parts of the male genitalia. They are especially the spine shaped cornuti of
the aedeagus, which we find not only in the close genus T'orula H b. but also
in Gnophos T r. proper (e. g. Gn. obscuraria Hb.), and especially the char-
acter of the branches of the juxta, in which the whole evolutionary descend-
ence from the simple conditions in Gn. myritillata Thn b g. via Gn. obscur-
aria. H b., Orphne H b., Torula H b. to the genus Psodos T r. proper can be
demonstrated. The furcal shovels show besides within the genus Orphne H b.
a quite ‘exceptional morphological variability. Also from the shape of the
valve it is obvious that we have a morphological preliminary stage of the
more specialised conditions in the genus Psodos T r., whereas the reduction
of the gnathos which it shares with the closely related genus Torula H b. is
rather a convergence (apomorphous character in the sense o (Hennig, 1953;
Kritische Bemerkungen zum phyllogenetischen System der Insekten; Beitr.
zur Entomologie, 3: 1-85, Berlin). Though the systematic-phylogenetic,
evolutionary and zoogeographical relations between the genera Gnophos,
Orphne, Torula, Psodos and Grophopsodos are not yet quite unequivocally
solved, it is nevertheless clear that the road leads from Gnophos via Orphne
and Torula to Psodos T r. Thug the genus Orphne H b. shows itself as a pre-
liminary stage of the Psodos T r. proper, whereas Grophopsodos W hli. is
an independent evolutionary branch which is closely and more 1mmed1ately
connected with Grophos T r. than with Psodos T r.

Orphne tenebraria E sper 1806.

0. tenebraria E s p. is a habitually and morphologically very plastic spe-
cies, as is indicated by the number of individual and habitat forms (e. .
wockearia Std g r., septaria G n., innuptaria H. - S.).

It occurs in the highest layers of the Alps, the Pyrenees and the Appen-
nines, at altitudes approximately from 1600 to high above 3000 m. (imago
and caterpillar). Trophically it is a strongiy polyphagous species, as is in-
dicated by a selection made at random of host plants: Sazifraga caesia, Saxi-
fraga oppositifolia, Silene acaulis, Ranunculus glacialis and other herbaceous
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plants of the high mountains. O. fenebrarie E s p. is far distributed in its
area. It occurs, however, mostly unabondantly and only here and there in
a greater number. From the present known geographical distribution and
from the relations to the genera Gnophos T r. and Psodos T r. it follows that
it is genetically an Alpine endemite which because of its stenoeky penetrated
only into the highest layers of the neighbouring high mountains, which it did
in consequence of the glacial events.

Material studied:

Styria-Hochschwab 1 &', 26. 7. 11 (lgt. Dr. Schima) ; Styria-Hochschwab
2 &d; Nordtirol 2 5d', 1 2, 17. 7. 38; GroB3 Glockner 2 d4'd ; Tirol: Stilfser
Joch 1 &'; Ortler Gebiet 2200-2600 m &' @ (lgt. Pietzsch) ; Zillertaler Alpen
1 &'; Tirol-Oetztal 2900 m, 1 &', 10. 8. 27 (lgt. Klimesch) ; Gleiwitzer Hiitte
2200 m, 1 &', 24. 7. 25; Triglav 2500 m, 1 &', 7. 12. (Igt. Spitz), 2400 m, 2 4'd,
7.29 (lgt. Bubacek) ; Helv.—Interlaken Umg. 1 &', Davos &' ¢, Umg. von Zer-
matt 1 &', 29. 7. 30 (lgt. Soffner) ; Stelvio 2500 m 3 J'd', sine loc. 15 d'd,
2029

Genus Torula Hiibner 1826.
Torula quadrifaria Sulzer 1776.

Morphology and systematic position: Distinetly distinguished from the
genus Psodos T r. by the configuration of the aedeagus (in which are cornuti),
by the reduction of gnathos, the costal comb of the valve, and the general
character of the features of the first and second order (yellow spots on the
wings). Monotypical genus.

Geographical distribution : Alps, Vosges (loc. typ.), Swiss Jura, Pyrenees,
Sudetes and Carpathians, at altitudes above sea level from 900 (southern
Bavaria) to 2600 m. (Glocknergebiet). It is thus characterised as an alpine
form by a rather considerable hypsometrical valence. i

Variability: In its area of distribution this species is characterised by
a strong variability due on the one hand to the geographical isolation of some
populations (ssp. pyrenaea Oberth.) and on the other hand to the strong
hypsometrical valence of the species (in the Alpine-Bavarian-Carpathian
region). Wehrli (1953) pointed out correctly that var. sudetica Sterneck
does not differ at all in essence from the populations of the Swiss Jura
and the Vosges, as it appears also from the figurings of Sulzerand Culot
that these populations too have a broad yellow:sh band. Though the populations
from the Austrian Alps, which Sterneck used for comparision in the de-
scription of var. sudetica, have a somewhat narrower yellowish band, the
study of a larger material shows that the width of the band is strongly con-
ditioned by the altitude above sea level of the locality, and thus it falls into
_ the fluctutation variability. This state is shown e. g. by the conditions in
the Slovak Carpathians whose populations have a very broad variability of
the yellowish band so that beside specimens reminiscent of the form from
the Sudetes there occur equally often also specimens with a much narrower
band as we find it in the populations from the high layers of the Austrian
Alps. A still more marked indication that the width of the yellow band is
conditioned by altitude is that in the Alpine area 7. quadrifaria Sulz. de-
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velops a characteristic habitat morph with strikingly narrow yellow bands on
the wings, and does so just at the greatest altitudes of the distribution of
the species—f. stenotaenia Sch win g. (loc. typ.: Glocknergebiet).

Ssp. pyrenaea Oberthiir 1913 (loc. typ.: Pyrenees) is a very striking
geographical form of the species, chiefly by its stateliness. The yellow bands
are according to the description relatively narrow, so that the black border
of the outer margin is strikingly broad. One of our specimens (Picada, 21.
7. 1908, J&') has, however, broad bands, especially on the posterior wings.
In the outer genitalia there is no essential difference from the nominate form.
The ssp. pyrenaea Oberth. lives in the Pyrenees at an altitude of about
1500 m. a. s. 1.

The subspec1flc differentiation thus indicates that the populations of I5
quadrifaria Sulz. in the wider Central European region (Alpino-Bavarian
and Sudeto-Carpathian system) belong in essence to one subspecies of the
species. This is certainly to a large extent the result of a mutual mixing of
the populations until fairly recent times, for their mutual isolation seems
to be not older than 20,000 years. In contradistinction to this the considerable
differentiation of ssp. pyrenaea Oberth. indicates that the populations
there have been isolated in the Pyrenees for already a much longer time. The
history of the European glaciation lets us surmise that the Alpine-Sudetic-
Carpathian forms, as far as a taxonomic valence can be attributed to them,
are apparently the product of an only postglacial isolation, whereas ssp.
pyrenaea O b erth. is certainly at least of a lower Wiirm age.

Ecology: Ecologically T. quadrifaria S vlz. is a species of high moun-
tain meadows with a fresh and rich vegetation, in which the imago hides.
In the morning hours it uses also short sunshine for flying out; in the later
hours of the day it flies rather only when disturbed. Often it occurs in a
considerable number on smaller surfaces. Dannehl (1928) records that
some specimens were caught also by light and one specimen even on bait.
The author remarks correctly that it is certainly a chance occurrence. The
caterpillars are polyphagous, for details on their mode of life see Vorbrodt
(1914) and Hoffmann-Klos (1914).

In the Tatra T. quadrifaria Sulz. is flying very often common with
Ps. alpinata Scop. and Ps. canaliculata schwingenschussi W hli., indeed,
on many biotops the hypsometrical border between these three species cannot
be fixed. Despite it is evident that 7. quadrifaria S ulz. is the species of the
mountain meadows of the plough-tail zone. This is demonstrated typically
in the occurrence of this species in Belanské Tatry, for example. The ecological
parallel with Ps. alpinata Scop. leads also to the hybridisation (hybr.
miiller-rutzi ' Whli. 1920). On the Pietros in the region of Hoverla
Schwarz (1934) caught. quadrifaria S ulz. on growth of Rhododendron.

In Czechoslovakia the following regions of occurrence are known : Krko-

noSe; Liptovské Hole; Nizké, Vysoke and Belanské Tatry ; Fatra.
: Matemal studied :

Ter.—Rotmoostal 3 &d, 1 ¢, 18. 7 28 ; Ter.—Seiser Alpe 1 &' ; Kédrnten
—Glockner-Gebiet 7 5d'; Schneeberg 3 cf‘o" 13. 6. 31; GroB- Glockner 2300
m.yl d,26.7.25; Styria—Hochschwab 1d; Salisb.—Imbachhorn 2100 m.,
6 J&'d, 12 ; Schafberg 1700 m., 1 &, 14. 7. 23; Albulapall 2300 m., 1 d,

11 — Sbornik entomologicky
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14. 7. 21 ; Hirzbachalm 1 d', 21. 7. 23 ; Helv.—Zermatt 2 4d, 8. 7. 35; Berner
Oberl. —Grunwald 1.9 Carmoha—Crna prst 2 4'd', 16. 7. 29; Felstrltz 1d,
29. 6. 09; Krkonoée—Studniéné hora 1200 m., Snéika 1500-1600 m., Ob¥ri
Dul, Lis¢i hora, ete., 50 d'd, 12 @ 2 ; Mala Fatra—Chleb 1300 m., 1 &', 5. 7.
33 ; Nizké Tatry : Dumbier 2000 m., 1 ', 28. 7. 51; Rovna Hola 3 d'd, 14. 7.
47 ; PraSiva 6 J'd'; Liptovské Hole: Smutné Sedlo 1900 m., 3 &'d"; Vysoké
Tatry: VaZecka dolina 1500-1700 m., 5 &' d'; Furkotska dolina 1600-1800 m.,
8 54,5 22 ; Skok 6 &d, 1 ¢; Sedielko2 4, 3 ¢ 2; Mala Studeni dolina
2000 m., 6 §d" ; Kopa 1 & ; Kvacanska dolina 2 &'d', 1.2 ; Belanské Tatry:
Rigliany potok 1500 m., 2 &'d', 1 ¢ ; Protéz, 1800 m., 2 J'd' ; Hlupy 2000 m.,
6 Jd ; Kosiary 2000 m., 1 &' ; Carp. or.—Hoverla 1 d ;sine loc. 15 &'d, 5 2 2.

F. stoenotaenia Schwin gensc huss: 1 9 sine loc. (coll. Nickerl).
Ssp. pyrenaea O b erth.: Picada 14, 21. 7. 08; Gedre 1 J, 2. 7. 24.

Genus Psodos Treischke 1828,

Morphology aﬁd syStematic position : The generically typical characters
. were given in modern time e. g. by Prout (1915), Wehrli (1921, 1953),
Oberthiir (19183), Culot (1919-20), ete.

Wehrli’s (1953) generic diagnosis is quite confused in the description
of the genitalia, as it is not clear whether it is taken generally (Aedeagus
ohne Kornuti) or whether it applies only to the species quadriferia Sulz.,
as seems indicated by the remark “....Gnathos fehlt...”, and especially by the
sentence which begins with the words “ Beim Typus....”. It is thus obvious
that the species quadrifaria is generically different from Psodos Tr., as
shown by the reduction of the gnathos and the presence of cornuti, and by

the general habitus of the species.

We have not been able to ascertain whether Hiibner’s genus Torula
isolder than Treitschke’s Psodos. As it is, however, possible and because
the species quadrifaria is the genotype of Psodos the name Psodos T r. would
be a synonym of Torula Hb. But Psodos is certalnly a nomen conservandum,
and therefore we propose as genotype for Psodos T r. the species Ps. alti-
colaria, M n.

The genus Psodos T r. represents obviously a strongly specialised (auta-
pomorphous in the sense of Hennig, L. ¢.) group of the gnophoid branch of
the family Geometridae. The genus obviously divides into several groups,
which comprise the older species of the narrower Alpine region arising by
specific differentiation soon after the origin of the genus. Other species are
obviously of a younger origin and arose apparently by the 1mmedlate in-
fluence of the exterior conditions.

Wehrli’s (1921) division of the genus into sections is based on a pure-
ly typological point of view, which does little justice to the phylogenetic re-
lations. Our own division is certainly not final, but it is indubitably better
in keeping with the real conditions and the new evolutionary findings.
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1. Subgenus Psodos Treitschke.
‘Subgenotype: Ps. alticolaria M ann.

This monotypical subgenus contains one species—Ps. alticolaria M n.,
restricted in its distribution to the highest layers of the Alps and Pyrenees
(loc. typ.: Gemsgrube—GroBglocknergebiet).

. The fundamental type of the pattern in common to all members of the
genus is preserved ; typical for this species is the optical lustre of the front
and reverse of the wings. Typical for the pattern are the striking shiny

~wavy lines at the outer margin of the reverse of the wings. Only Ps. spitzi
R Dbl has a similar pattern, but this species seems to be without any direct:
closer relations to Ps. alticolaria M n. (convergence). The outer genitalia
are very characteristic. Aedeagus straight, apex almost rounded and smooth.
Branches of the juxta relatively small and strongly variable. Costal comb
strongly developed. Saccus glottal, also variable. Bursa copulatrix ovoid
oval with a big signum. Sclerite of the “vorderer Haftwulst” strongly vari-
able and morphologically unspecific. o

Psodos alticolaria Mann 1853.

In its area of the distribution this species forms geographical, local and
individual forms. The question of the taxonomic value of the form chalybaeus
Zerny 1916 deserves the greatest attention. In our opinion it is obviously
a local morph (not a good species as generally said), which apart from its
classical locality (Stilfserjoch im Ortler-Gebiet) occurs still in Graubiindner
Alpen, Walliser and Waadter Alpen. Recently the occurrence of f. chalybaeus
Z er ny has been ascertained also in the French Alps so that it has a greater
distribution than had been assumed at first (see also Wehrli 1953). Thus
the areas of the two forms are not sharpedly isolated from each other.

In the anatomy of the male and female ocuter genitalia, which show in
this genus so extraordinarily striking specific characters, the forms ,,alti-
colaria” and “chalybaeus” cannot be objectively distinguished at all from each.
other. In the configuration of the juxtal branches and ‘‘vorderer Haftwulst™
we find on the contrary among the typical “alticolaria” a much greater vari-
ability than in “chalybaeus.” But even in the habitual characters, in which
the greatest difference between the two forms was seen, we do not find any
fundamental qualitative difference, but only a different expressiveness of the
wavy drawing of the wings. Also this drawing has in some individuals a
pronouncedly indifferent character. As Zerny (1916) himself states (last
paragraph on p. 114) that the form living on the Stilfser Joch does not differ
specifically from Ps. alticolaria M n. from the Gemsgrube (GroBglockner-
gebiet), the later separation of these forms as good species must be pronounced
unfounded. The differences given by Vorbrodt (1918) and Wehrli
(1921) are entirely unspecific. The form ‘“chalybaeus” is thus obviously
a local morph, as is proved also by the unconnected area. This fact is also
confirmed by the impossibility of distinguishing the caterpillars of the twe
forms (Ripper 1927, p. 114).

1%
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Variability : Two geographical races have been described up till now:
Ssp. gedrensis R on d o u 1806-08.

.. Pyrenean form, which we do not know from autopsy; description apud
Oberthiir (1913, p. 324), Weh rli (1921, 1953), a. o.

Ssp. frigidata Vorbrodt 1919.

Subspemes ‘described from the Swiss Alps, which according to the last
0p1n10n of Aubert (1953) differs only 1n51gn1f1cantly from the nominate
form Thus a synonym.

The species is characterised by a considerable individual variability in
the pattern as well as in genitalia. For the list of the (sometimes problem-
atical) individual forms see apud Schwingenschuss (1923) and
Wehrli (1953). ;

Material studied:

“ Ps. alticolaria M n.: Sonnblick-Gebiet, 24. 7. 36, 5 ex. (coll. Mus. Brno) ;
Zentral—A]pen Gemsgrube 2560-2600 m., 28. 7.-6. 8, 10 ex. {(coll. Mus
Praha) ; sine loc. 2 ex. (coll. Mus. Praha).

F. chalybaeus Z e rny: Ortler-Gebiet, 19. 7. 81, 2 ex. (coll. Mus. Praha) ;
Ortler-Gebiet 2200-2600 m., 30. 7. 27 (lgt. W. Pietzsch, coll. Dr. Schulte,
Kiel) ; Stilfser Joch 2500 m., 4 ex. (coll. Staatssamml. Miinchen) ; Piz Um-
“brail, 3 ex. (lgt. Dr. Patzelt, coll. Mus. Praha) ; sine loc. 3 ex. (coll. Mus.
Praha). :

2. Subgenus Triglavia n. subgn.
Subgenotype: Triglavia spitzi Rebel 1906.

Also the subgenus Triglavia n. is monotypical. The only species—T'ri-
glavia spitzi Rbl— is an isolated species, which of all the members of the
genus Psodos T r. has the smallest area of distribution, occurring only on the
Triglav, in the Karavanks, Kreuzberg and at Fassa.

. . The wavy drawing is typical by the presence of metallic blue-green shiny
scales. On the reverse of the wings it is reminiscent of the drawing of the
species Ps. alticolaria M n., though this seems to be due to convergence. The
drawing on the front approaches the group of species of the following sub-
genus. .
‘Aedeagus subap1cally inflected, costal comb reduced. The circumostial
sclerites for around the ostium bursae a plate of one piece; this is an entirely
isolated case in the genus Psodos T r.

. T. spitzi Rbl. is a species very characteristic by the drawing, the con-
figuration of the genitalia and the geographical distribution. Its occurrence
is known up.till now only in the Karavanks, where it is not abundant. This
species belongs to the most notable elements of the European fauna.

i Material studied:

Carniolia—Triglav 2400-2800 m., 6. 8 29, 5 ex. (lgt. Bubacek et Kornié,
coll. Mus. Praha et Dr. Schulte, Klel)

. Wehrli (1953) placed in the close affinity of T. spitzi R bl also Ps.
perlinii Trti. But Turati’s original deseription does not really elucidate
what this form really is.

’
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- 3. Subgenus Trepidina n. subgn.
Subgenotypus: Trepiding canaliculate Hochw.

This subgenus embraces the species of a comparatively young branch of
the genus Psodos T r., which contains highly specialised members of the
genus.

The drawings are characteristic by the expressiveness of the wavy hnes
the very close scales of the wings without any transparence; often shghtly
greenish or blue-green tones appear in the basic colour. Drawings and basm
coloration are characterised by a considerable variability.

- The aedeagus characterises this group quite unequivocally by the s—shaped
bend and the scaly structure of the apex. The branches of the juxta attain
their maximum measurements in the members of this subgenus. ~Ductus
bursae often infundibuliform enlarged. The “mamillire Erhabenheiten’” just
like the juxtal branches may be asymmetrical All species of this subgenus
are distributed also outside the Alpine reglon .

Trepidina canahculata Hochenwar t h 1785.
Syn.: Psodos schwingenschusst W hli.,, n. syn.

This species has in the genus Psodos T r. a quite exceptional position
because of the asymmetrical configuration of the juxtal branches, to which
corresponds the asymmetry of the circumostial sclerites in the females. Thus
also .the Carpathian form schwingenschussi W hli. belongs quite unequi-
vocally to this species. The differences recorded by Weh rli (1921) are not
at all sufficient to attribute specific independence to this form. The main
difference, which Wehrli sees in the mutual relation of the asymmetry
of the juxtal branches, is only a quantitative variation of the same specific
qualitative character. The extreme cases of the Alpine and Carpathian sub-
species cannot be distinguished at all objectively from each other. The female
organs are in both these populations completely identical. Thus the differ-
ences concern only subordinate characters, and also zoogeographically the
Carpathian subspecies is obviously a derivation from the Alpine form. 7.
canaliculate H o c h w. is characterised by a considerable geographical vari-
ability. The species has even in restricted localities a considerable tendency
towards subspecific differentiation. .

The Alpine form comprises obv1ously heterogenous populatlons whose
uniform characterisation cannot be given. Often there occur here also more
or less marked individual forms. The valence of a number of forms from
here is, however, taxonomically doubtful.

Ssp. schwingenschussi Wehrli 1919 is the geographical form of the
species in the Carpathian region (mountain vicariate) ; in this sense Bréak
(1951) has to be corrected, according to whom it would be an endemic separ-
ate species of the Carpathians. This subspecies is characterised by its green-
blue basic coloration without special changes in the pattern. The asymmetry
of the juxtal branches is in most less marked than in the Alpine population.
But this fact can be demonstrated only with the help of a rather large
material so that the individual determination of ssp. schwingenschussi W h11i.
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after the genitalia is not possible. Also in the Carpathians a very strong
tendency towards the formation of separate defined populations in rather
narrow areas manifests itself, so that even under this point of view ssp.
schwingenschusst W h 1i. cannot be characterised separately. Thus e. g. the
population from the Belanské Tatry differs distinctly from specimens from
the Kopa-Sedlo and the Kvétnica in Vysoké Tatry. Also the specimens from
the Polish side of the Tatra (loc.: Skrajna Turnia) are distinctly differentiat-
ed from the other populations of these mountains. These locality morphs do
not deserve in our opinion a special name as in the study of a large material
it becomes evident that they fall within the general variability of the ssp.
schwingenschussi W h 1i, This subspecies inhabits the higher layers (around
2000 m.), rockly biotops but with sufficient vegetation. The imagos appear
in sunshine mainly in the morning hours and fly rather rapidly. The cater-
pillars hidden during the day under stones, where they pupate, live on herba-
ceous mountain plants.

In Czechoslovakia T. caniculata schwingenschussi W h1i. occurs only in
the Liptovské Hole, Vysoké and Belanské Tatry.

T. canaliculata schwingenschussi W h 11. is—in comparison with 7. quadri-
faria Sulz. and Ps. alpinata S cop.—very pretentious as for its hypso-
metrical claims. It is a typical species of the high mountain zones, flying in
the Tatra in the layers of about 2000 m., mostly on biotops where the con-
sistent growth is interrupted by the single stones, rocks and wreckage. Thus
we find it mostly commonly with E7rebia pandrose roberti Peschke and
Gelechia dzieduszyckii N ow. It prefers the habitats protected from the wind
and exposed towards the sun, in which shine it is flying. The imagos are
sitting upon the insolated stones. A little different is the character of the
occurrence of the species in the Belanské Tatry. There T'. canaliculata schwin-
genschussi W h 11i. is to be found mostly in the neighbourhood of the wreck-
age-channels in the slopes, flying also on places where is directly graze. The
species does not occur in biotops typical for 7. mnoricana carpathica
Schwing. or it is very rare there.

Ssp. werneri Schawerda 1916. This subspecies is a representative
of the genus Psodos T r. in the Balkan Peninsula. Loc. typ.: Volujak; T. ca-
naliculata werneri S ch aw. occurs on the Pirin (El Tepe), Durmitor, etc.
It is characterised by the strikingly black coloration.

Ssp. pyrenaica Schawerda 1919. Form from the Pyrenees described
after specimens from the Pic du Midi.

The individual forms described on the basis of the differences in the
shape of saccus (f. gracilis W h 11, f. concava W h 1i.) have—as in some other
species of the genus Psodos T r.—a problematic taxonomic value.

Material studied :

Siidtirol 4 ex., Sellajoch 1 ex., Pforzheimerhiitte 1 ex., Gornersgrat 1 ex.,
Oetztal 1 ex., Ortler 1 ex., Gr. Bosenstein (Styria) 2 ex., GroBglockner-
gebiet 10 ex., Glockner—Kérnten 2 ex., Appenzell 2 ex., Bormio 1 ex., Pasterze
2 ex., Zermatt 3 ex., Matrei 3 ex., Pitztal 3 ex., Gleiwitzer Hiitte 1 ex., Zwing
(Zentral-Alpen) 1 ex., Riffelberg 1 ex., sine loc. 3 ex.

Ssp. schwingenschussi W h 1i.: Liptovské hole: Placlivo 3 ex.; Vysoké
Tatry: Sedielko 12 ex., Furkotska dolina-16 ex., Kvétnica 4 ex., Kopa-Sedlo
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3 ex., Mlynica 1 ex., Skrajna Turnia 2 ex., Belanské Tatry: KoSiary 8 ex.,
Zdiarsk4 Vidla 1 ex., Bujaéie 5 ex., Hlipy 10 ex.; Southern Carpathians:
Retyezat-Mts. 4 ex.

Trepidina noricana Wagner 1898.

This species is unequivocally characterised by habitual as well as by
anatomical characters. The furcal shovels attain in this species a quite ex-
ceptional development, their spinosity is, however, strongly variable also in
the members of one and the same population. 7. noricara W a g n e r occurs
in the Alps and in the Carpathians very locally and rarely. It gives obviously
preference to limestone though the species is known also from mountains
of primary rocks (Hohe Tauern, Gleiwitzer Hiitte).

Nominate form described from Alps; in the Carpathians lives ssp. car-
pathica Schwingenschuss 1915 (loc. typ.: Belanské Tatry—Bujacie).
This locality is obviously identical with the locality “Beler Kalkalpen—Stirn-
berg”. It is difficult to understand that Weh r1i still in 1953 maintained
that the Belanské Tatry are in Hungary (Ungarn). :

Like T'. canaliculata schwingenschussi W h 11i. is this subspecies character-
ised by the strong scaliness against the grayish tones from the Alpine region
(Sonnblick, Hochschwab). Since the time of the first finding this species
in the Belanské Tatry by Schwingenschuss (1915), T. noricana
carpathica has been captured in a few specimens by Novak in 1952 : KoSiary
- 2100 m. ( 5. 7. &), Zdiarska Vidla 2148 m. (4. and 5. 7. 2 dd"). In the
second part of July 1954 a numerous series has been captured in the southern
" slopes of Bujacie (lgt. dr. Povolny). T. noricana carpathica Schwing.
is a species of the highest zones of Belanské Tatry (about 2000 m. a. s. 1.)
flying in the free gravel-ruins with scarce vegetation. In these habitats the
species can be discovered abundantly. The imagos sitting on the stones in
the sunshine are hunted by the spider Acantholycosa tatrica (Arachn., Lyco-
siidae det. Prof. dr. Miller). Outside its typical biotops only the single indi-
viduals -can be occasionally captured. This insect belongs to the most notable
members of the mountain fauna of the National Park of the Tatra.

The inaccessibility of the more extensive material from the non-Car-
pathian region prevents us from evaluating the valence of the other forms
described of this 'species (e. g. ssp. kusdasi Weh r1i 1945, f. furcata Wh li.,
f. variegata Schwing.).

Material studied:

f. nom.: Sonnblick — Hochschwab 1 4.

ssp. carpathica Schwing.: Kosiary 1 d, Zdlarska Vidla 2 48" (lgt.
I. Novak), Bujacie 13 &'d', 8 2 @ (lgt. dr. Povolny, coll. Mus. Brno) ; Bujacie
(Igt. L. Schwingenschuss — Typus, coll. Mus. Budapest).

~ Trepidina benteli R4 tzer 1893.

Loc. typ.: Mattmark. While the morphological basis is the same as in
T. noricana W agner, this good species is especially typical by the shape .
and spinosity of the branches of the juxta; in the females the broadly infundi-
buliform ductus bursae is characteristic.
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Also T. bentelit Rtzr. belongs among the local and rare forms. The
geographical races ssp. zermattensis We h r1i 1919, ssp. panticosea Weh r1i
1945, ssp. alpmaritima Wehrli 1924, ssp. retyezatensis Bartha 1933
we have not been able to study more in detail because of the inaccessibility
of the material. “Ps. telekit” Bartha 1933 is indubitably a malformed
specimen, as R eb el rightly pointed out. Wehrli’s conception (1953) of
Ps. telekit Bartha as a subspecies is untenable in every respect, for it
transpires even from W e h r 1i’s own description that it is at most an indi-
vidual form. The occurrence of T. benteliv Rtz r. in the uppermost layers
of the Slovak Carpathians is not excluded as the species lives in the Rumain
Carpathians.

Material studied: Zermatt '@ ; Torla & (4 7. 28), ssp. panticosea W h 11.

Concerning Ps. belzebuth Pr av., this is a very problematical form so
that after Wehrli’s (1953) unclear utterance its specific valence has still
to be proved.

4, Subgenus Alpina n. subgn.
Subgenotypus: Alpina coracina E s p.

Thxs subgenus comprises two species, one of which (A alpinata S co p )
occurs also in the subalpine zone as a typical companion of Vaccinia, and
the second species (4. coracina E s p.) penetrates as the only member of the
genus Psodos T r. also far outside the mountain region into the North
European and Asian tundra.

With the same morphological bas1s of the pattern these forms are .
habitually characterised by the quite extraordinary variability of the pattern
and of the basis coloration (especially A. coracina E s p.).

The juxtal branches are not particularly characteristic, but here too
a quite extraordinary variability is evident (see plate XIIL.), especially in the
spinosity. The aedeagus has at the apex on each side a slight spinal process.
Also the circumostial sclerites of the females show a great morphological
plasticity, often caused geographically.

Alpma coracina E sper 1786.

Of all the members of the genus this spemes has the greatest geo-
graphical distribution. Though of Alpine origin like the other species of
the genus Psodos T r., it has penetrated after the Pleistocene glaciation from
the region of the glacial tundra of Central Europe with the retreating glacier
far to the North, where it lives recently also in the tundras. It has thus
explicitly a boreo-alpine distribution, though in contradistinction to most
boreo-alpines it is of Alpine origine. In the high mountains of Europe as
well as in the Eurasian tundra it forms a whole number of strongly defined
geographical forms (many of which approach separate vicariating species).
Nevertheless their common origin is obviously so that the attribution of
specificity is to a considerable extent a matter of conception. :

; Juxtal branches and circumostial sclerites are caracterised by a strong
variability so that their taxanomic evaluation demands special carefulness.
Loc. typ.: Gipfel der Alpen des Juragebirges.
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: Ssp. pseudonoricana. It is one of the best defined subspecific circles
of the species A. coracina E s p., and strongly approaches specific isolation,
though it cannot be separated completely from A. coracina E s p. In contra-
distinction to all forms of the species A. coracina E s p. the juxtal branches
are relatively long and narrow. The circumostial sclerites are strong and as
if grown together into one disc-like formation. Habitually, however, it does
not differ essentially, especially the female, from the other forms of the forma
nominata, so that also after the habit the specific identification of this form
is absolutely unequivocal.

This name (pseudonoricana) appeared for the first time with the photo-
graph of a specimen apud Wehrli 1919, without any remark in the text.
Later the same author (Wehrli 1921) regards Schwingenschuss
in litt. (see also Wehrli 1953) as the author of this name, and states that
it is not a form of the species “noricana’” but a form of the group “coracina”.
Schwingenschuss (1923) does not define unequivocally his standpoint
to the author’s name pseudonoricana, and so it is. very unclear which of the
authors has created this name. Therefore we introduce for the typical
population from the Triglav the name Psodos (Alpina) coracina ssp. pseudo-
noricana Povolny et Mo uch a, nomen emendatum.

- Holotype: ¢ Carnloha—Trlglav 1700-1900 m., Anfang VIL 1927., lgt.
F. Damel

- Allotype: |2 (the same data).

Paratypes 1ig and 2 9 @ (the same data)

All specimens in coll. Musei Nationalis Pragae

Topotypes: 16|45 d andi? 2 from the same locahty in coll. Zoolog. Staats-
sammlung d. Bayer. Staates, Miinchen.

Ssp. transiens Wehrli 1921:

Geographical form from the Karwendel and Wettersteingebirge. A com-
parison with 7. noricana Wagner (Osthelder 1938, p. 530) is quite
unsuitable as it is a striking form of the species A. coracina E s p., which can-
not be confused with another species.

Ssp. didszeghyi Schmidt 1930:

Geographical form of the Carpathian mountains group Retyezat, which
strongly approaches morphologically and habitually the North European
ssp. lappona W h 1i. Description apud Schmidt 1930 and Barth a 1933.
Specificity certainly cannot be ascribed to this form as we have convinced
ourselves by the study of the topotypes which Dr. L. Kovics (Budapest)
sent us. The occurrence of this species also in other parts of the Carpathians
cannot be excluded. But the occurrence announced from the Polish side of
the Tatra (Priifer 1923, a. 0.) refers obviously to 7. canaliculata schwin-
genschussi W h i,

Ssp. lappona Wehrlil921:

North European tundra form with strongly darkened basic coloratlon
The morphological characters of the outer genitalia do not fall outside the
range of the variability of the species.

Concerning the other geographical forms of the species A. coracina E s p.
we have not succeeded in getting the necessary comparative material. As
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far as we can see from the figurings apud Wehrli and Schmidt (I c.)
neither Ps. tundrana W h 1i. nor Ps. sajana W h 1i. (from the Asian tundras)
fall outside the variability of the species A. coracina E s p., so that their pos-
sible specific independence has still to be studied. Even Wehrli’s work
of 1953 has not changed the uncertain position of these forms. With regard
to Ps. daisetsuzana M ats. the relation of this form cannot be judged from
the existing description even with regard to the genus Psodos T r.

~ Material studied:

F. nom. (incl. ssp. angustipennis W hli. et var. rectifasciata Whli.) :
Zirbitz (Steiermark) 8 44" et ¢ 2, Fliicklapall (Helv.) 20 d'd" et 2 ¢, Ortler-
Gebiet 6 &' J et 2, Ritterhorn (Bozen) 2 4'd', Albula (Helv.) 8 J'd et 29,
Laugen (Ter. mer.) 3 d'd" et 2 @, Brenner 1 J', Sonnblickgebiet 3 &' et 2 ¢,
Warscheneck 1 J', Schneeberg 1 &, N. Tauern 3 d'd" et 2,2, Sallajoch (Ter.
. mer.) 1 &, Pitztal 3 5 et @ 2, Stubaital 2 &4, Ter. mer. 1 &', Gemsgrube
2 2.2, Interlaken 1 &', Gr. Pyhrgass 1 J'.

Ssp. transiens W hli.: 22 &4 and 2 @ from the Karwendel region,
Bayer. Alpen, Ammergauer Berge, Rauheck—Allgidu, Nordtirol, Lobarger
Hiitte (coll. Zool. Staatsammlung d. Bayer. Staates, Miinchen et coll, Mus
Nat. Praha).

"~ Ssp. lappona W hli.: Lapp. Finl. Enontekis 5 ex., Torne-Abisko 8 ex.,
Kilpisjarvi (Finl.) 1 ex. (coll. Mus. Nat. Praha et Dr. Schulte, Kiel).

Ssp. didszeghyi Schmidt: Zanoga-Retyezat, 4 ex. topotypes (coll.

Nemzéti Muzeum, Budapest).

Alpina alpinata Scopoli 1763.

, This is the most uniform species of the whole genus Psodos T r., habitu-
ally as well as morphologically. The juxtal branches are morphologically
so to say identical with those in A. wehrlit Vorbrodt. The configuration
of the gnathos is very striking; it is broadly rounded, similary as the uncus,
which lacks the typical beak-shaped point. Apparently we have here a second-
ary change of these formations. The relation between A. alpinata S co p.
and A. wehrlit Vorbr. certainly deserves attention as their morphological
and habitual similarity is certainly not by chance. Even the possibility can-
not be excluded that they may be altitude vicariants. The subgeneric positions
of these two species would deserve further investigations.

 A. alpinata Sco p., similary as T. quadrifariec Sulz. has the greatest
hypsometrical valence in mountain regions. It lives at altitudes from 1000
to 3000 m.

In Czechoslovakia this species lives as the only representative of the
genus Psodos T r. also in the region of the Kralicky Snéznik and of the
Pradéd. Here it is a typical inhabitant of Vaccinia growths. Besides it oc-
curs in the KrkonoSe and in the Slovak Carpathians, in latter region it rises
high above 2000 m.

Material studied:

Schneeberg 2 4'd', 1 2; Dachstein 2500 m. 1 &, 138. 7. 23; Styria—
Gamskogel d'?; Ter.—Rotmoostal 1 &, 18. 7. 27; Ter.—Oetztal 1200 m.
2 §d'; Pitztal 1 &, 4. 7. 28; Ortler-Gebiet 1 &', 4. 7. 33; AlbulapaB3 1 d,
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25. 7. 14 ; Imbachhorn 2200 m., 1 d', 22. 7. 23; Simplon 1 2 ; 13. 7. 30; Zer-
matt-Schwarzseeweg 1 2, 15. 7. 36 ; Berner Oberland—Griinwald 1 ¢, 18. 7.
36; Krkonose—Studni¢na hora 1200 m., Snézka 1500-1600 m., Obii Dul,
Liséi hora, ete., 47 &'d, 6 2 2 ; Silesia—Pradéd 1450 m., 3 d'd', 2 2 2 ; Kra-
licky Snéznik 2 &'d', 2 ¢ 2 ; Mala Fatra 1450 m., 1 &, 23. 7. 33; Nizké Tatry:
Chopok 2000 m., 14 &4, 1 ¢, 9. 7. 52; Dumbier 2000 m., 3 d'd, 16. 7. 47;
Prasiva 1700 m.,7 &'d', 1 ¢, 21. 7. 48; Kralovska Hola 1940 m., 4 &'d', 20. 7.
51; Liptovské Hole: Ziarska dolina 1400 m., 1 &, 1. 8. 51; Smutné Sedlo
1900 m., 1 d'; Plaélivo 2000 m., &' 2, 31. 7. 51 ; Vysoké Tatry: VaZeck4 dolina,
1 &' ; Furkotska dolina 1600-1800 m., 11 4'd"; Sedielko 2 2 2 ; Kopa 1700 m.,
2 44, 10.7. 30; Mala Studena dolina 2000 m., 1 &', 17. 7. 25; Belanské Tatry :
Kosiary 2000 m., 8 4'd", 5. 7. 52 ; Hlupy 2000 m., &' Q ; Zdiarska Vidla 2100 m.,
1d, 4.7.52; Carp. or.: Hoverla &' 2, 7. 31; sine loc. 12 4.
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PE3IO ME.
K Bonpocam reHe3uca y AHQ@epeHHAHH pOJa Psodos Tr.

Taxk kak BBIBOABLI O aud(depeHIHanyd PENeHTHBIX BHAOB Mbl MOXEM
C TOTEHUHANbHON TOYHOCTbIO YCTAHOBHUTb MAaKCHMalbHO OT 0OpPa30BaHUA
TPETUYHOTO IEPHOAA, TO O TIPOHCXOMAEHHH poxa Psodos mbl Toxe MOxeM
FOBOPHUTH JHIIb C OMpPeAEIeHHOH MPAaBIONOL00HOCTbI0. COBPEMEHHOE MOJO-
JKeHHe HCTOPUYECKOH 300reorpaduu AONYyCKaeT B. OCHOBHOM TPH THIIOTE3BI
0 mpoucxoxaenuu poga Psodos.

1. [lepBasi rumoTesa BBHIXOAUT M3 INPEAINONOXKeHHs1, uro pox Psodos mo
CBOEMY NDOHCXOMXKJIEHHIO SB/IAETCA IPYNIOH aabNHHCKOrO XapakTepa,
YTO BOIPOC KAacaercss BHAOB, KOTOpble IO CYIIECTBY YCTaHOBHUJIUCH
B Aibnax Mmocjae OKOHYAHHSI OPOTEHETHUECKOro mpomecca. Mx mpeaxom
TakuM 00pasoM JOJuKHA Oblia ObITh (hopMa Tpomuyeckas HiId CyOTpo-
Mmuyeckasi, KoTopasi MPUCIOCOOUTAcCh TOPHOMY KJIMMATy H MOCTENEHHO
pasngensiiachb Ha CYIIEeCTBYIOIIHE BHIBL.

2. Bropasi runoresa BHIXOJHUT M3 MPEANOJNOKeHHUs], uTo poj Psodos spis-
eTCsl MO CYIECTBY CEBEPHOTO IMPOHCXOKIEHHsI, UTO MOILJIO ObI CBHUJE-
TeIbCTBOBATh COBPEMEHHOE pacmpocTpaHeHHe (opM TPyNIbl coracina.
(«Coracina-groups) B eBpasuiickoil Tyaape. Psodos daisetsuzana omwu-
cagHasg Marcymypo#i B JlmoHuum Tpedyer BO BCAKOM Ciayudae AaldbHeH-
IIIero MCCAeJOBaHHs, TaK KaK cama HIEeHTU(HKamHs BUOA OUeHb 3a-
TpyIHEHA HeNOCTAaTKaMM B ONHCAHUHW W HETOUHBIMH 3HAaHHUAMU aBTOpPA
B obmactu reorpacuu. Cm. 06 atom Wehrli 1953. .

[To 3TO# rumoTe3e OMHAKO 3acejeHue CPpeIHEEeBPOMEHCKUX Mo BhIIIe
2.500 M pomom Psodos 6Gbu1o HcTOpHUUECKH CPABHUTENbHO OYEHb IIO3/-
Hero xapaxkrepa u 0e3yCJIOBHO 4YpPe3BBIYAHHO KOPOTKOE BCJIEACTBUE
K HAaCcTOSIIEHd CpaBHUTEJbHO - OOratod u raybokoin auddepeHHauy
3TOr0 pOJa, HECMOTPS Ha LEJbId psif AalbHEHIIUX MOYTH HEOOOCHO-
BAHHBIX HEJNOUETOB 5TOU THIIOTE3LI.

3. TpeTbs rumoTe3a BHIXOAUT U3 MPEANOJI0KEHHs, UTO npeaKkd poga Psodos
NPOUCXOASAT € AUHAPCKOTO OCTPOBA TPETHUHOrO INepHoga B 06aacTH
coBpeMeHHOH Jlanmaiuy, OTKyJAa IIOCHe €ro IPHCOeJHHEHHsS .CMOIJIH
NPOHUKHYTb B AJIbIIHIL.

PesyibTaThl Halllero M3y4yeHHs 3TOTO BOMPOCA NPUBOAAT HAC K ONpPaB-
JaHUI0O MepBOM M3 MNPHUBEHEHHBIX THUIOTE3, KOTOPYIO MOXHO OOOCHOBATH
caMbIM GOJIbIIMM KOJTMYECTBOM Pa3HOOOPasHbIX (haKTOB:

Bugsl poma Psodos Berpeuarorcs TOAbKO B eBPONEHCKMX TOpax BhILIE
2.500 M, npuyeM HauGOJbIIIee KOJHYECTBO BHUIOB H3BECTHO H3 AJbI, THAe
MIOMUMO TOT'O 2KHUBET HECKOJbKO KpalHe H30JUPOBAHHBIX, 3HAYUT SIBHO HO-
_CTaTOYHO CTApPbIX SHAEMMUECKUX BHAOB U dopm (spitzi, wehrlii u gpyrue).
MHeHHe, C KOTOPBIM MbI BCTPeuaauch paublie, uto Psodos xuBer B azuiickux
ropax Bbiie 2.500 M, yxKe ycTapeno, TaKk Kak 0Kas3a/JoCh, UTO BOIPOC Kacaucs
HHBIX pogoBbiX rpynn (Gnophopsodos). Mubie asuiickue BHABI, KOTOPBIE X0
HACTOSIIIETO0 BPEeMEHM CI0Ja BKJAKYANTUCh, TPEOYIOT elle HOBOIO paceMoTpe-
Hus («Psodos daisetsuzanas). Anbnuiickve BUAB 60/bIIE BCEro KOHIEHTPHU-
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pyloTcsi B 00JMacTH BBICOKUX AJIbI IIBEHI[ADCKUX, TJe Mbl NPaKTHYECKH
BCTpeuaeMcsl 3a HCKaouYeHneM Buma T. spitzi co Bcemu HM3BeCTHHIMH BHIAAMH
Psodos, B To Bpemsi Kak B HampaB/JeHHH HAa Kpad aJbNHHACKOTO apeana (Ha-
npuMep B [Ipumopckux Aubnax), KyAa BUIAbI PaCIIUPSIOTCS, NPH H3MEHEH-
HBIX YCIOBHUSIX CO3JAI0TCS MECTHBIE MOP(BL. DTO Mbl HAOMIOJaeEM H Ha OOLIeM
apeasne poma Psodos, rae AJbIbl SIBASIOTCS LEHTPOM C CaMbIM GOJBIIAM
KOJIMYECTBOM BHJIOB. :

Qayna poxa Psodos B ocrambHBIX cpemHeeBpPONEUCKUX TOPHBIX 00Jaa-
crsix Boime u HHKe 2.500 M (ITupenen, Cygerel, Kapmarel) sIBAsIETCS, YTO
KacaeTcsi BUAOB, 3HAUUTeNbHO OejHee. BecbMa cyliecTBEHHBIM 0OOCTOSTENb-
CTBOM $IBJISIETCS €II€ TO, UTO HU OJHA M3 3THX FOPUCTHIX 00/JacTedl He HMeeT
HH OJIHOT'O BbIPA3UTeNbHO AU (PepeHIINPOBAaHHOTO dHAEeMUUECKOro Buaa. Bee
BUAbLl poxa Psodos m3 mMHMOanbnHHCKOM IOPHUCTOH 06GJIACTH HMEIOT IMOBCe-
MECTHO OYeHb Y3KHe DOJCTBEHHbIE OTHOIIEHHSI K aJbIUACKHUM BHJAM, OT
KOTOPBIX OOBIYHO PA3MHYAOTCS TOJbKO BTOPOCTENEHHBIMHM 3HAaKaMH (BUKa-
pupyloide (OpPMbl), TaK UTO Pa3JHUUs HH B OJHOM CJaydae He MepellId
rpanuny cy6emenni (canaliculata—schwingenschussi, noricana—carpathica,
bentelii — retyezatensis, coracina — dioszéghyi,  quadrifaria — pyrenaea,
bentelii — panticosea u T. 1m.).

®ayna Psodos B ocTambHBIX €BDOMEHCKUX TOPHBIX OOJACTAX SBJSIETCS
TaKuM 06pa3OM B X COBPEMEHHBIX (hOpMaX CPABHHUTENbHO HeIaBHEro IMpo-
HUCXOXKJIEeHUS, TaK Kak (payHa €€ CylnieCTBOBAHHSI TaM NOBHIUMOMY He HIET
JaJjbllle YeM X0 BIODMCKOTO JIEAHHKOBOTO II€PHOIA. ,

[TpubnMsuTebHO HA ONMHAKOBOM yPOBHE AH(MDdEPEHIHAUH HAX0IUTCI
rpynna cdopm Buja Psodos, KoTopbli NIPOHUK B CeBepOEBPONEHCKHe TYHIPHI
(Wornangusa, CxaHAMHABUA) M OTTYJa JaleKO Ha BOCTOK, OTKyJAa HAM H3-
BECTHBI AB€ (DOPMBI, IBHO OJIM3KHE W MOBUIUMOMY He 60Jee 4eM KaK MOJIBHJ
OTJIMYAIOIIHeCs] OT COracina M3 casiuckux rop. O6CTOATeNbCTBA pajee Ha
BOCTOK HM3-3a HEJOCTAaTOUYHOT'O HCCJIEJOBaHHSI OTPOMHOM TYHApPHI B 3alafHOH
Asun 10 HACTOALIETO BPEMEHH HE H3BECTHBI, TOXE SIMOHCKYIO IICOLOHIHYIO
dopmy («Psodoidforms») onucamnyro MaTcymypoii Hemb3si TOYHO OLEHHTb,
0COGEHHO MOTOMY, YTO O CHUX IODP He BBISICHEHBI OTHOILEHHS MEXLY POLOM
Psodos u Gnophos B A3zumu.

HNanbHeAmMHUM BaxXHLIM (DaKTOM sIBJAsIETCS TO, uro poj Psodos mo cux
IIOpP COBCEM He M30JMPOBAH B CBOEM pa3BuTHM; G6Jau3KHH K Hemy Torula Hb.
HaBasbiBaeT BHJOM quadrifaria coBeplLIeHHO ICHO HA APYTYIO BLICOKOTOPHYIO
nsigenuny Orphne (Dasydia) tenebraria, xoropasi xuser B8 Ambnax, ITupe-
HesiX ¥ ANNEHHHAX, a HMEHHO B 3HAUUTENBHBIX BhIcOTax (Goaee 3.000 M)
U UMeeT sIBHOE OTHOIIEHHe K moaropHomy poxay Gnophos. O poxcTBeHHOCTH
Mmexcny Torula quadrifaria u Orphne tenebraria cupmerenncTByer, Kak Mol
Ve CKaszand, HalpuMep C(OPMHPOBAHHE 3Jeara, B OCOOEHHOCTH HaaHuHe
HrombyaThix cornuti y o60oux BHIOB; TOXe IPHBEAEHHOE MOAOGHE JOMATOK
I0KCTHI, (hopMa Kortopbix y quadrifaria seaserTcs coexuHHTETHLHBIM 3BEHOM
Mexay co6cTBeHHBIM Pscdos u pomom Orphne, panee peaykuust rHatrosa
u ¢opma BampB. Poxy Orphne szarem nasasweiBaer (cM. Prout in Seitz) na
HEKOTOpbIe (hOPMBI pacnpocTpaHeHHOro poaa nagenun Gnophos. PoxcraeH-
HOCTh pa3BHTHA pojoB Psodos u Gnophos Gblna 0JHAKO ONATH MOLUEPKHYTA
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Plate I. — the male genitalia

. Orphne tenebraria (sine loc.).

Ps, (Trepidina) canaliculata schwingenschussi — Liptovské Hole: Plaélivo, 1. 8. 1951.

. Torula quadrifaria — KrkonoSe: Studniénid hora, 14. 6. 1930.

Ps. (Alpina) coracina pseudonoricana — Carniolia: Triglav, 7. 1927.

. Torula quadrifaria — Kirnten: Glocknergebiet.
. Torula quadrifaria pyrenaea — Pyrenees: Picada, 21. 7. 1928.
. Ps. (Triglavia) spitzi — Carniolia: Triglav, 9. 8. 1927.

Ps. (Alpina) alpinata — GroBglockner, 27. 7. 1923.

. Ps. (Alticola) alticolaria chalybaeus — Ortler Gebiet, 19. 7. 1931.
. Ps. (Alticola) alticolaria — GroBglockner, 5. 8. 1927.
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Ps.
. (Alpina) alpinate (terat. asym.) — Gleiwitzerhiitte, 22. 7. 1923.
Ps.
Ps.
Ps.
Ps.
Ps.
Ps.
Ps.
Ps.
. Ps.
. Ps.

Plate II. — the male genitalia
(Alpina) alpinata — KrkonoSe, 1. 7. 1929.

(Trepidina) bentelii — Torla, 4. 7. 1928.

(Alpina) alpinata — Schweizerische Schneealpen.

(Alpina) alpinata — Helv.: Simplon, 13. 7. 1930.

(Trepidina) moricana carpathica — Belanské Tatry: Zdiarska Vidla 4. 7. 1952.
(Trepidina) schwingenschussi — Vysoké Tatry: Mlynica, 20. 7. 1925.
(Trepidina) moricana — Hochschwab, 7. 1906.

(Trepidina) canaliculata — Zentralalpen, Teur Zwing, 5. 6. 1923.
(Trepidina) canaliculata — Sonnblickgebiet, 27. 7. 1933.

(Alpina) coracina lappona — Enontekis, 27. 6. 1920.

(Alpina) coracina dioszeghyi — Carp.: Retyezat, 28. 7. 1916.
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. Ps
. Ps.

Plate III. — the female genitalia

. alticolaria f. chalybaeus — Ortler Gebiet, 19. 7. 1931,

Ps. alticolaria — Sonnblickgebiet.
Ps. alticolaria — Pic Umbrail, 1895.

Ps

Ps.
.« P8,
. Ps
. Ps
. Ps
. Ps
. Ps

. Orphne tenebraria (sine loc.).
. Torula quadrifaria. — Umg. von Bern, 18. 7. 1936.

. (Alpina) coracina — Pyrenees: Gedre, 7. 7. 1907.

alticolaria (segm. VIII,, IX., X.) — Sonnblickgebiet, 7. 1936.
alticolaria — Sonnblickgebiet, 24. 7, 1936.

. (Alpina) coracina pseudonoricana — Carniolia: Triglav, Anf. 7. 1927.
. (Alpina) coracina — Umg. von Innsbruck, 5. 7. 1937.

. (Trepidina) canaliculata canaliculata — Pitztal, 15. 7. 1928.

. (Trepidina) bentelii — Zermatt, 22. 7. 1930.

. (Alpina) alpinata — KrkonoSe, 9. 7. 1933.

(Trepidina) canaliculata schwingenschussi — Vysoké Tatry: Sedielko, 27.7. 1951,
. Torula quadrifaria — Vysoké Tatry: MenguSovska dolina, 3. 7. 1928.
. Ps. (Triglavia) spitzi — Carniolia: Triglav, 6. 8. 1929.






Plate IV.

. Ps. (Trepidina) moricana: scapule juxte et aedeagus.
. Ps. (Trepidina) canaliculata: idem.

. Ps. (Trepidina) bentelii: idem.

. Cledeobia, moldavica: genitalia externa cum juxta.

Orphne tenebraria: scapule juxte.

. Torula quadrifaria: scapule juxte et aedeagus.

Orphne tenebraria: typus differens scapularum juxtee.

. Orphne tenebraria: aedagus.

Cledeobia moldavica: idem.
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Plate V.

. T. quadrifaria Sulz. g, — Vysoké Tatry: Mald Studena dolina 2000 m, 17. 7. 1925,
lgt. Silbernagel.

. T. quadrifaria pyrenaea Obth. & — Hautes Pyrenées: Baréges, 10. 7, 24, lgt. ?
. T. quadrifaria Sulz. 2, KrkonoSe, 15. 6. 30, 1gt. Soffner.

. Ps. coracina pseudonoricana nom. emend. J', Triglav 1700—1900 m, 7. 1927, lgt.
Daniel (Holotypus).

Ps. coracina pseudonoricana nom. emend. 2, the same data (Allotypus).

Ps. alpinata Scop. ¢, KrkonoSe, 1. 7. 29, Igt. Soffner.



S ol kW oM

Plate VI.

. Ps. benteli panticosea W hrli, &, Torla, 4. 7. 28, 1gt. ?

Ps. noricana carpathica Schwing. &, Belanské Tatry: KoSiary 2000 m, 5. 7. 52,
lgt. Novak.

. Ps. canaliculata schwingenschusst W hrli. & (the same data).
. Ps. canaliculata schwingenschusst Whrli. 2, Vysoké Tatry: Furkotskid dolina

1700 m, 7. 7. 50, 1gt. Novak.

. Ps. canaliculata schwingenschusst Whrli &, Vysoké Tatry: Sedielko, 8. 1951,

1gt. Povolny.

. Ps. camaliculata schwingenschussi Whrli. &, Vysoké Tatry: Skrajna Turnia, 15 7.

1927, 1gt. Niesiolowski.



Plate VII.

1. High Tatra: Mengusovska dolina — valey with the peak of Rysy (2503 m — upper
left) and the peak of Velkd Vysoka (25656 m — upper right) with typical biotops
of Psodos in the Tatra. The consistent plough-tail zone with single meadows is
typical for T. quadrifaria, rising up to the interrupted plough-tail zone together
with Ps. alpinata, whereas Ps. canaliculata schwingenschussi appears as soon as
in the zone of the lakes visible under the peak of Rysy.

2. A. detailed view of a meadow with Pinus mugo — a typical habitat of T. quadri-
faria (Belanské Tatry).



Plate VIII.

1. A typical biotop of Ps. canaliculata schwingenschussi, Erebia pandrose roberti and
Gelechia dzieduszyckii in the volley of Kvétnica (High Tatra — Vysoké Tatry, about
2150 m).

2. The same, a detailed view.
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Plate IX.

The free gravel-ruins with scarce vegetation in the slopes of Bujaéie (Belanské
Tatry) — a typical habitat of Ps. noricana carpathica.

A total view on the biotopes of Psodos in Belanské Tatry (the slopes of Muran).
The under part with Pinus mugo — a habitat of T. quadrifaria. The lower layer
of the rocks with typical flora of the high mountain limestone is the floating place
of Ps. canaliculata schwingenschusst, whereas the upper layer of rocks and the
ruins under themlselves are typical habitats of Ps. noricana carpathica.
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Plate X.
Ps. (Trepidina) canaliculata, forma scapularum juxtz in variis formis geographicis speciei.
1. Sonnblickgebiet, 24. 7. 1936; 2. Geisbergtal, 27. 7. 1927; 3. GroBglockner, 28. 7. 1924;
4. Zentralalpen — Teur Zwing, 5. 6. 1923; 5. Ter. mer. — Pforzheimer Hiitte, 2. 8. 1903;
6. Matrei (sine dato); 7. Zermatt (sine dato); 8. Alp. mer. — Gornergrat, 30. 7. 1929,
ssp. schwingenschussi: 9. Tatry — Skrojna Turnia, 15. 7. 1927; 10. Carp. mer. — Retyezat,
28. 7.1916; 11. Retyezat — Zanoga, 28. 7. 1932; 12. Vysoké Tatry — Mlynica, 20. 7. 1925;
13. Vysoké Tatry — Sedielko, 7. 8. 1951; 14. Retyezat, 28. 7. 1916; 15. Liptovské Hole —
Placlivo, 1. 8. 1951; 6. Retyezat, 16. 7. 1928.



Plate XI.

Ps. alticolaria, forma scapularum juxte et variabilitas subspecifica.
1. GroB3 Glockner, 6. 8. 1927; 2. Ortler Gebiet, 19. 7. 1931; 3. Gemsgrube, 30. 7. 1935;
4. GroB Glockner, 28. 7. 1927; 5. GroB Glockner, 28. 7. 1927; 6. Sonnblickgebiet, 24. 7. 1936;
7. Piz Umbrail, 1895; 8. GroB Glockner, 26. 7. 1925 (f. chalybaeus); 9. GroB Glockner,
28. 7. 1924; 10. Stilfser Joch, 11. 7. 1922 (f. chalybaeus); 11. Sonnblickgebiet, 24. 7. 1936;
12. GroB Glockner, 5. 8. 1927.



Plate XII.

Ps. (Alpina) coracina, ostium bursae in variis individuis et formis geographicis:
1. Hoher Innsbruck, 5. 7. 1937; 2. Hoher Innsbruck, 5. 7. 1937; 3. Retyezat, 26. 7. 1929;
4. Gedre, 7. 7. 1901; 5. St. Ulrich, 7. 1911; 6. Triglav, 7. 1927 (ssp. pseudonoricana);
7. Triglav, 7. 1927 (ssp. pseudonoricana).

Ps alticolaria, variabilitas subspecifica ostii bursae:

8. Gemsgrube, 8. 1927; 9. Sonnblickgebiet, 4. 7. 1936; 10. Ortler, 19. 7. 1931 (f. chalybaeus);
11. Stilfser Joch, 10. 7. 1928 (f. chalybaeus); 12. GroB Glockner, 31. 7. 1927; 13. Piz
Umbrail, 1895; 14. Alpen (sine dato); 15. Sonnblickgebiet, 24. 7. 1936.



Plate XIII.

Ps. (Alpina) coracina, forma scapularum juxtae in variis formis geographicis speciei:

1. Karwendel,- 29. 7. 1934 (ssp. transiens); 2. Enontekis, 27. 6. 1920 (ssp. lappona);

8. Retyezat, 26. 7. 1929 (ssp. diészeghyi); 4. Sonnblickgebiet, 27. 7. 1933; 5. Sonnblick-

gebiet, 27. 7. 1933; 6. Triglav, 7. 1927 (ssp pseudonoricana); 7. Enontekis, 27. 6. 1920
(ssp. lappona).

Ps. (Trepidina) spitzi, forma varia scapularum juxtae:
8. Triglav, 6. 8. 1929; 9. Triglav, 9. 8. 1927.



Acta Entomologica Musei Nationalis Pragae, 1955, XXX, 449. 177

Bepau (Wehrli), koropsrit ycranoBun pox Gnophopsodos, k koTopomy npu-
coenuHsieT Bujg gnophosaria Oberth., Bxmouennbii IIpoyrom x Gnophos
u Bupx altissimaria Oberthiir, xotopblit 6Bl paccMaTpUBaeMbId KaK AadbHEH-
masi ¢popma pozxa Psodos xuBymiero B mMumoeBpomneiickux ropax. O6a atu
Buabl H3BecTHBl U3 Tubera (Sefvan, Ta-cien-lou).

B aToMm caiyuae Bompoc KacaeTcss CaMOCTOSITeNbHOM JHHHUH Pa3BUTHS THO-
¢ouaHUX NajeHul, KOTOpas BO3HHKJ/A B a3UACKHX ropax Beime 2.500 M,
onuHakoBo Kak Psodos B Asbnax, Ho B 00uieM HesaBucuMasi Ha Psodos.
OO0 3TOM CBUAETENbCTBYIOT HEKOTOPHIE COBEPIIEHHO CrHelu(pHUUecKHe 3HAKH
dopm s1o# rpynnsl. CymiecrsoBaHue pojaa Gnophopsodos, xorophlii nmeer
Kk poxy Gnophos Gosee HemocpeacTBeHHOe OTHOIIeHHe yeM Psodos, sBasiercs
KJIaCCHUYECKHM [JO0Ka3aTeNbCTBOM, YTO IPHCIOCOOJHBAHHE aHAJOTHYECKUM
BHEIIHUM YCJIOBHUSAM (B 3TOM Cjydyae BBICOKOTOPHBIM 00JACTSM) IPUBOJIUT
y TOHKe I'pPYIIbl B paanqux 006J1acTAX K BOSHHKHOBEHHIO BeCbMa o 106-
HBIX (hopM.

Pox Gnophos no cymiectBy maneapKTHUECKHH, HO €ro JMHUH Pa3BUTHS -
pocturanT toxe Maaun, Appuku 1 AMepukH, T. €. TPONHUUYECKHUX OOJaacTel.
X0poJIOTHYeCKH SIBISIIOTCS MHOTHe ero 4IeHbF CylLlecTBaMH TODHBIMH, Tyce-
HHULLI KOTOPBIX OYEHb IIOXO02KH Ha ryceHuinnsl poma Psodos um momo6GHO Kak
OHH JKHMBYT Ha Pa3/MYHBIX HH3KHX DPACTEHHAX. Takum o6pa3oM WieHbl poja
Gnophos umeroT psA MPEANOTOXKEHHH, KOTOPble OTBEYAIOT yCIOBHSAM, BBITe-
KalOLIUM M3 TEOPeTHYeCKOro TpeGoBaHMsA K MpejulecTBeHHukaM pozxa Psodos
sub 1. Pang MueHu# M (paKkTOB, KOTOpBIE NPHUBOAAT pasHble 300JO0THYECKHE
Hayku (MopOJIoTHS, 3KOJOTHS, 3ooreorpaqonﬂ) CBHJETEeNbCTBYIOT TaKUM
06pas3oM cO 3HAUMTENbHOM JOKyMeHTanued, uro pox Psodos pefictBuTenbHO
BO3HHK M3 OKpyra (opM moaobHbIX cerogusmuuM Gnophos a umenHo TteM,
YTO HEKOTOpble W3 OCHOBHBIX ()OpPM 3TOHU TPYNNBl B MO3JHEM TPETHUHOM

Mepuoae MPHUCIOCOOUMNCh TOPHOMY KJAHMMATy AJbI IOCJTEe OKOHYAHHUS OpO-
- TEHEeTHYECKOTO TNPOLecca, TJie OHM B HHTEprJIaluanax janee PasBUBAMHCH
B BuAbl Psodos nacrosimero Bpemenu. KiaumaThdeckue COTPSICEHHS CaeayIO-
II[ero Mepuojaa, COMPOBOXKIaeMble 0OJeleHeHUEeM AJMbI, BBITECHHIM 3TH
BUIbI B 6Ojiee HH3KHE MECTOIMOJIOXKEHHs, B KOTOPbIX B TeueHHe TIIalHaloB
B YCJIOBHUSIX apKTHUECKOM TYHJADOBOM CTENH Jajnee PaCLIUPSNHUCh U C OTCTY-
MalUMMH JeIHHKAMH BO3BpAaIlaJHdCh He TOJbKO 00OpaTHO B AJbIbI, HO
TaK:XKe B OCTajJbHble BBICOKOI'OpPHble 00JACTH eBpOMEeHCcKHe, KJIMMAaTHUeCKHe
YCJAOBHUS KOTOPBIX MM 3TO IO3BOJsAAH, ¥ oxuH Buja (Ps. coracina) mponuk
B CeBEPOEBPOIEHCKHE M CeBepOasuiiCKWe TyHApbL Beirne, xortopeli cra-
pajacsi OueHb TOYHO H3YYUTb HCTOPHIO 3aceqeHHsT OPUTAHCKHUX OCTPOBOB
(daynoit Lepidoptera B nocneguem (BropMCKOM) rianuane, cuuraeT Ps. cora-
cina B mIOTAaHACKON TYHApPE MPOHUCXOJISIIEM K3 IEPBOrO BIOPMCKOIO CTa-
nuana), T. e. npubausureabHo 100.000 ser ToMmy Hasax). Takum ob6pasom
Psodos coracina sigrsiercss HaM (DOPMOF aJMbIMHCKOIO MPOHCXOXKAEHHS, B TO
BpeMsl KaK eé COBpPeMeHHbI OopeoanblUACKHNA XapakTep, MPUHUMaeM JH BO
BHMMAaHHe €€ [IHMCBIOHKTHBIH apeasn CeBEePOEBPONEHCKUH, ABISAETCA BHAOM
SIBHO BTOPUYHBbIM. TakuM 00pasoM 3TO SIBASETCS MNPSIMOH NPOTHBOINOJONK-
HOCTbIO GOJBIIMHCTBA 60pPeoaJbIHACKON (payHbl, KOTOPYIO B OOJbBIIHHCTBE
Cy4yaeB HYXHO CUHTaTh CKaHJHHABCKOrO IIPOMCXOXKAEHHUsS, U TaKuM oOpa-
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30M BTOPHYHOH B €BPOINEHCKHX ropax. Yro kacaerca Psodos tundrana y sa-
jana, onucanuHsix Bepau 3 CasHCKUX TroOp, MOTPeOyeTcs MPH ONpeleneHHH
UX CrenuUUecKor CaMOCTOSITEJbHOCTH NPUHATb BO BHHMaHHE H HX BO3-
MOXKHOE BpeMs CYIEeCTBOBAHHUS, KOTOPOe enBa JU HIAET Aajblle ueM K Ha-
yanmam BropMma, a Takxe ux 3HaKH (GopMm, Kak 0 HUX numer Bepau a B oco-
6eunocty IlIMHUT, CBUAETENbCTBYIOT CKOpee O HX OTHomeHuM K Psodos
coracina.

Jlpyrue nBe NpUBeIeHHBble T'MIOTE3bl SIBJASIOTCS MaJN0 CYIIeCTBEHHBIMH,
H II03TOMY He Oy[IeM B JaibHeHIneM ux 3arparuBath. Pox Psodos npexcras-
asieT coOO0I0 B CMBIC/AE Pa3BUTHSA OUYEeHb HHTEPECHYIO IPYINy, U3yUYeHHE KO-
- TOPOH B 3HAUMUTEJNbHOU Mepe OOOTrallaeT Halld B3rJsAbl HAa BO3HUKHOBEHHE
BHJOB HAaceKOMBIX B TFOPHBIX 00J/aCTSX.

C TOuky 3peHHs PasBUTHUS SBJASETCH TaKUM 06pa30M pox Psodos rpyn-
MO HACeKOMBIX, M'MIaBHOe CheluduUecKoe Ieq0oe KOTOPBIX AOCTATOYHQ Da3-
PO3HHUJIOCHh M H30JHPOBANOCh B aJbNHUHUCKON 06JaCTH CaMoe MO3AHee A0 Ha-
yajna miaeructouneHa. [IpuunHON# MPOHUKHOBEHHS] 3TUX CHelH(pHUECKHX pYIII
C OJHOH CTOPOHBI B OCTalbHble TOPHble €BPOMEHCKHE CHUCTEMBl, 2 HMEHHO
B [Iupenen, Cygmerbl, Kapuatbl u Ap., a ¢ APYrod CTOPOHBI B TyHIPOBbIE
obmactu eBpasuiickie ObLIM IalHanibl. VIcTopHueckasi  peKOHCTPYKLHS IIPO-
HCXOXKIEHHSI U BPEMEHH OTAeNbHBIX HHBA3UH KaK U SBCTBEHHO CJOXKHBIX
YCIOBHUH MOBTOPHOI'O NepeMelInBaHus U MUT'PAllMd BUAOB B OTJENbHBIX [Ja-
[Uanax 3BEHTyajbHO B MHTeprJalHanax, MOMXKeT ONMHPAaTbCsl TOJbKO Ha Teo-
peruueckue npeamnonoxenus. Ilo crenenun auddepeHnraun MHMOANbINN-
CKHuX cyOcmeuuit (manpumep schwingenschussi, carpathica, diészeghyi u np.)
B Kapmarax u Ha OCHOBaHHM IPaBJONOL0OHOI0 MPEJNONOKEHHSsI, UTO HPH
nocaeaHeM (BO3MOXHO YTO M B HEKOTOpPOM 0oJiee paHHEM) CTajHale BIOPM-
CKOM He NPOH30IINIO BTOPHUHOE CHolleHde cebe OTBEYAIONIUX BHKApH3YIO-
IIUXCA HNOMYyJALHH albNUACKHUX MW KapHaTCKHX, B TYHADe MeXAY AJbIamu
u Kapnaramu. OgHako MbI MOXKEM IIPEATNOJarath, 4YTo 3TH cyOcmenuu (XoTs
He BCe) He SBJSIOTCA NPOAYKTOM TOJBKO JHIIb MOCTIJIanuana, KOTOPBIE
B OOJIbIIMHCTBE CJAy4aeB NPHHEC C COOOI0 HalbHeHIIee CYKeHHe HX apeasos,
B KOTOPBIX H3-32 CBOEH CTEHO3KHH HUAYT STH CEFOJHSIIHHE CYOCHelHH MO-
CTENEHHO. K 301Uy BUAO0B. CyKHBaHHe 3KOJOTHYECKOH BaJEHTHOCTH, KaK
" NposiBleHHe (PHU3HOJOTHUECKOH CIelHanu3aliy, HYKHO C TOUKHM 3PeHUs pas-

BHUTHSI CUMTATh KaK J0Ka3aTeabCTBO, uTo poj Psodos yxKe npeo,zxonen npo-
TPECCHBHBIA MEPHOJ CBOETrO Pa3BHTHSL.

BO3HHKHOBeHHe BHJIOB pPOJa Psodos siBisieTCs TaKHM o6pa3oM 1o Bcew
BEPOSITHOCTH JBOHMHOTO MPOHMCXOXKJIEHHS U HUMeeT JBa Pas3HbIX (hasuca pas-
BUTHUSA. Hacrtosmue, BecbMa M30JHPOBaHHbIE CleNU(UYECKHE TPYIIIbI, SIBJSI-
I0TCSl IPOAYKTOM AuddepeHHanbHOi 6GUOMIOrHUecKOH apynuuu (CM. 06 3TOM
Maran 1945), koropass Beira K pasfeleHHI0O Ha IVIaBHHIE CyOreHepHuecKHe
IPYONBI POJA ellé mepea o6JeJieHEHHEM, T. €. CaMOe IMO3JHee B KOHIE Tpe-
THYHOTO 1nepuona. Takoro mNPOUCXOXKIEHUS SIBASETCS HamnpuMep HOAPOL
- Trepidina' (c Bumom canaliculata, bentelii, noricana), Triglavia (¢ Buzom
spitzi), Psodos (¢ Bugom alticolaria) u mp. Jpyrue ¢opmbl (BHAB) —
fIBCTBEHHO OoJiee MJagIIero NPOUCXOXKAEHHUS W [OBUAUMOMY BO3HHKAIH
reorpacduyeckuM NyTéM Kak NPaBIONOAOGHBIA MPOAYKT 0GJIACTHOHN H30/s-
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IHH MMOMYJAAUH B HHTEPIIallanaX U HHTepPCTaguataXx KBapTepHOro MepHoaa
(namp. noricana — bentelii, alpinata — wehrlii) Tax kax, Xotss oHM U crneyu-
¢ruecku 0opMIeHBl, IOKA3BbIBAIOT SICHYIO CBSI3b B Pa3BUTHH H 00Illee OCHO-
BaHHe Pa3BUTHUS. DTOT MPOLECC MPOAOMKAETCSA Jajnee 00MaCTHOH H30JsIIHeH
HACTOSIIEr0 BPEeMEHH OTAEJbHBIX BUAOB M MOMYJSIHUA B MHMOAQJbIIHACKHUX
ropax. :

B xapmarckoi cucreMme OblIM TaKHM 00pPa3oM yCTAaHOBJEHHI IO HACTOs-
1mero BpeMeHH BHAbl poaa Psodos s. 1.: quadrifaria, alpinata, noricana,
canaliculata, coracina u bentelii, koTroprie Tam 06pasylOT 3HIEMHYECKHE
reorpacduueckrie (OpMBbI, KOTOpPble MOXHO TaKCOHOMHYECKH OLEHUTb Kak
cybcnenyuy, BO3HUKIIHE MECTHOHW H30JAIMeld M HAaXOAAIIUECS Ha pas3anuyHOH
CTEeIeHH NMOCTeNeHHOH AuddepeHHalil Ha CaMOCTOSITebHbIE BU/BI.
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