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Abstract

Siiphg bilineata REITTER, 1801 and Silpha tarroe SMETANA, 1951 are synonymized
with Silphs carfnela HERBST. 17831, Consequentiv, the subgenus Carpathosilpha
SMETANA 1852 s svnonyvmized with the genus Silphae LINNAEUS, 17658, The intra-
specific variamility and taxonomy of S, earingto s solved on the basis of ecological
analvsle of its variability. The walidity of the subspecies italica KUSTER, 1851 and
musiriaca OTTO, 189 | confirmed, All other subspecifle and Infrasubspedific taxas
st anpdered 108 eorinalo are-synonymized

The species Silpha bilineata REITTER, 1901 and Silpha tatrica SMETA-
NA. 1952 differ fram other Silpha species by bicostate elytra being most si-
milar to Si!pha cnrinata HERBST, 1783 in all ather characters. When study-
ing extensive material of & carinata 1 found 1wo specimens having one clyt-
ra tricostate and the other bicostate. From the above fact, as well as from
the fact that 8. hilineata and S. terrica differ from each other much more
than from some subspecific taxa of 8. carinata. and from the fact that both
bicostate species were not repeatedly observed during 80 or 30 years re-
spectively, 1 found il hecessary to verifyv their specific value, The consi-
derable variability of 8. cerinate and its rather complex subspecific taxo-
nomy, (conlradicting in miore aspects the modern taxonomy concept), were
the reasons to solve this problem in a wider extent

Material
Type specimens:
Silpha tatrica SMETANA, 1852 Mlvnicka dolina, VI, 1951, 1gt. et coll. Sme-
tana.



Silpha carinata var. blattiformis REITTER. 1901. Turkmenistan, coll. Mus.
Nat. History. Budapest.

Silph: carinate var. rufocincta REITTER, 1901, Transbaikalia, coll. Mus.
Nat. History, Budapest.

Silpha carinata race croatica OBENBERGER, 1922, coll. Nat. Museum,
Praha.

Other material:
178 specimens of Silpha carinala, originating mostly from Slovakia and
Moravia. coll. Slov. Nat. Museum, Bratislava: 254 specimens of Silpha cari-
nata originating mostly from Carpathian Basin, Slovakia, Caucasus and
Turkmenistan, coll. Mus. of Nat, History, Budapest.
57 specimens of Silpha carinata, originating from all parts of Europe. coll.
Moravské Museum, Brno.
369 specimens of S. carnata originating from Czechoslovakia, Ural. Finn-
land, Siberia and Transbaikalia, coll. Nat. Mus.. Praha.
49 specimens of Silpha carinata, originating from Moravia, Caucasus and
Turkmenistan. coll. author.

Hislory

The extensive variability of the present species S. carinata was the rea-
son why the earlier authors used lo describe the aberrant individuals as
separale species for several past centuries. Their relation and synonymy
were explained as early as in the end of the first half of the past century,
and the concept of a single species. viz S. earinita, was accepted by all lacer
authors. However, the tendency to distinguish the aberrant specimens of
S. carimata Into separale taxa was outliving during a long period until the
year 1952. KOLENATI (1846, in GANGELBAUER, 1899) described the va-
riety armeniaca. distributed in Caucasus, on the basis of slightly different
shape ol elyiral costae The large-sized individuals from North Italy were
described as var. italica KUSTER, 1851; the brown specimens from Russia
were described as, var atropurpurea KUSTER. 1851. The small, black shin-
ing individuals from the Alps were described by OTTO (1891) (in GAN-
GELBAUER. 1899) as var, austrigca. REITTER (1901) described the little-
sized brownish specimens from the Carpathians as var. Carpathica and the
large black specimens from Turkmenistan as var. blattiformis. The large
bicostate female from South Rumania was described as a separate species
S, bilineata in the same paper (REITTER. 1901). The large. black female
from Croatia was described as the race croatica OBENBERGER, 1922, and
finally. a reddish individual from France was described as the “acci-
dent” rufescens PORTEVIN. 1926. SMETANA (1952) described one small,
browa. bicosta'e male lom the High Tatra as the separate species tatrica
SMETANA, 1952. Smetana (1952) erected for this species and for
R_TTTER's 5. bilineata the subgenus Carpathosilpha SMETANA, 1952. The
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Figs, 1-27. The form ol elytral costae Figs. |— — 8, carinata carinata [rom Mo-
vavia, Figs. 5—6 — S. carinata from Caucasus. Figs. T—9 — carinata austriaca f[rom
the Alps. Figs. 10—19 — §. carinate var. atropurpurea from Ural and Siberia, Figs.
20—-23 — S. carinata from Caucasus. Figs. 24—26 — 5. carinata from Central Europe,

Fig. 27. — S. tatrica, holotype, from High Tatra.
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taxa mentioned were accepted in all revising works (REITTER, 1885:
GANGELBAUER. 1899: PORTEVIN, 1926: MROCZKOWSKI, 1955; KRY-
ZHANOVSKII 1965; FREUDE, HARDE. LOHSE, 1973; PORTA, 1926:
SZEKESSY. 1961: CSIKI. 1909). The status of these subspecific taxa
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fluctuated between aberration and variety in the earlier authors. The later
authors (MROCZKOWSKI. 1955: SZEKESSY. 1961) considered them us
subspecies not be scatler their taxonomical validity
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The variability of elvtral costae in S. carinata

When studyving extensive material of S. carinata, il is possible to find
many individual and asymmetrical deviations in the course of the:three
elytral costae. The most frequent deviation manifests itself in the length
of individual costae. The external costa 1s, as a rule, the shortest of all.
The middle costa is longer than the internal one in some specimens while
the internal costa is longer than the middle one in other specimens. These
two types of costae length relation may be symmetrie (Figs. 1, 2) or asym-
metric (Figs. 3. 4. 8). They occur in the same scale in all populations stu-
died, independent of their origin. It is evident that the variety armeniaca.
described on the basis of this character, represents only an example of oc-
casional selection of two specimens, belonging to symmetrical individuals
of these tvpes in Caucasian and Middle European populations, As seen
[rom Figs. 5 — 23, the individual costae may be furcated (Figs. 11 — 17).
[used (Figs. 19, 21, 23, 25) ar deformated in various mode. These deforma-
tions are usually asymmetric. The costae may be even interrupted and con-
nected by a transverse branch of one costa (Fi. 23). As seen from the Figs.
19 — 21. the external costa tends to incline to the middle of elytra if the
middle costa is shorter than the internal one. Also in this case this devia-
lion may be symmetric or asymmetric. If the external costa is appropriate
to the middle of elytra, it is obvious in some specimens that its apex is
acutely declining in the direction of shorted middle costa and it occupies
the place of it (Figs. 7. 27. 24, 20), This deviation is developed in different
degree in individual specimens. Similarly. the internal costa takes the place
of the middle costa (Figs. 10. 17, 25, 19). It is evident in both bicostate spe-
cimens of S. carinata that the asymmetrically developed central costa is
reduced in its length (Fig. 25) or it is reduced only to the indistinct row
of little tubercules (Figs. 24. 26). The external costa is declining towards
the centre af elytra and there it is acutely declining in the direction of
reduced or absent central costa (Figs. 25 — 27). In S. tatrica is the middle
costa indicated by a short process on the base of left elytra (Fig. 27). It is
also seen in both asymmetrical bicostate specimens that the external costa
is more appropriate to the internal one than in the normal specimens. It
is obvious in S. fatrica. too. It is evident from the mode of course of exter-
nal costa in the devious specimens thal it takes partly a role of the central
costa on the bicostate specimens. The string of successively developing de-
viation of costae (from those having little reduced length of central costa
to those with only two costae — the external and internal), the fully occa-
sional mode of coste furcation and their asymmetric transversal connection,
as seen in the Figs. | — 27, force one to consider the number and shape
of elviral costae in S. carinata to be insignificant for distinguishing of the
individual subspecific taxa and for stabilizing a good species. The trend
towards reduction of costae may be considered as a slight evolution or
tendency common to the whole subfamily Silphinae. We may see its extre-
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Fig. 28. The distributional areas of individual subspecies of S carinate according Lo the literature. A — ssp. carinata, B —

ssp. carpathica, C — ssp. austriaca, D — ssp. italica, F — ssp. croatice, T — ssp. atropurpitrea, (0 — ssp. armeniaca, H — ssp.

Biattiformis, CH — ssp. rulocineta. | — ab, rufescens.



me existing form in the genus Ablattaria or in the Carpathian endemic
species Silpha oblonga, in which the reduction is genetically fixed. In all
mentioned species the slight indication of all costae (Ablattaria spp.), or of
cenlral or internal costa in S. oblonga, appears to be an atavism occasionally
visible in some individuals. The reduction of costae in S. carinata is lo be

observed as & kind of inverse form of such atavism basing no description
of a new taxa, '

The variability of ¢olour and size in S. carinata

As seen from the diagnoses of the subspecific laxa subordered to S. cari-
nata (REITTER. 1901: GANGELBAUER, 1899: OBENBERGER, 1922 in
PORTEVIN, 1926), the colour is often used as a distinguishing characte-
ristic. When comparing the presence of red or black colour in the indjvi-
dual taxa. we may conclude that the red, reddish or brown colour is, accord-
ing lo the descriptions (GANGELBAUER, 1899: REITTER. 1901: OBEN-
BERGER. 1922: and SMETANA, 1952), common to the taxa distributed in
the mountains (the Carpathians and the Alps) and in the territories with
hard winters in the north-east part of the distributional area of S. carinata
(Russia. Siberia). The black eolour is common to the taxa from relatively
warm climate in southern parts of the distributional area (Italy, Balkan.
Turkmenistan. Middle Furope) and in lowlands in North Europe (Finnland).
(Iig. 28). It 1s evident that the colour of S. carinate is influenced by the
climate. If we should use the altitude as a criterion, we would find the high
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Fig. 28. Number of biack (N), brown-black (NR) and brown (R) individuals of S.

carinata in the dependence on allitude, Only precissely located specimens have heen
evaluated
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degree of correlation between colour and altitude only in a limited terri-
tory (Fig. 29). If we should examine the material oviginating from the
large territary, we would find some contradictions, e, g. the black-culoured
specimens of South Finnland in relatively high altitude: the big, black-co-
loured specimens of the altitude of 1000—1500 m in Caucasus on the one
hand, the reddish brown and £=all specimens of the altitude 1300 — 1500 m
in Lthe Tatrd mountains: the rveddish brown specimens [rom lowlands in
sotthern margin of Ural ete., on the other hand, When studying conerete
material of S. carinatg from the total distributional avea, we may find that
the colour is not fixed in any taxa given in the literature. In the whole area
we may order suceesive ranks from red or brown specimens to black-co-
Ibured Individuals. When analyvsing this phenomenon and the above facts
precisely, we lind a positive relation between the colour and the length
of the vegetation period (the days of the average temperature higher than
5 "C). (Figs. 30 — 32), As seen from the Fig. 30, the red or brown specimens
are [requent or occurring exclusively in the territories of 140 — 180 days of
vegetation pertod, The intermediate brown-black specimens occur in the
tevritories of aboul 200 days of vegetation period and the black individuals
in the lerritories of about 220 — 260 days of vegetation period. In the terri-
tores of 250 days or longer period (Hungary. Yugoslavia, Caucasus.. Ilaly)
we find only black specimens. This rule has no exception in the whole
matetial studied. An analogical influence of the length of the vegetation
period is visible also in the body size (Figs. 31 — 32), The small specimens
in the size of 12 — 15 mm occur in the localities under 140 — 190 davs of
vegetation peviod, the intermediate individuals in the size of 15 — 20 mm
oecwr under 1890 — 240 days of vegelation period and the largest specimens
(20 — 22 mm) ocecur in the territories with 240 — 260 days of vegetation
poriod, The lnws of these relations deseribed above are well distinet in both
sexes, They are also evident [rom the high degree of correlation between
the body length and the frequences of the individual colour degrees (Figs,
31, 32, 33). As seen from these figures, the small specimens are imcompa-
rably more frequently brown than black. The number of brown specimens
decreases with the growth of the body length. The glant specimens are
always black. This phenomenon is well visible in both sexes and in the spe-
cimens originating from the whole distributional avea of S. carinata. The
linear dependence of the body length on the altitude in the small territory
of the Carpathians i« visible from Fig. 29. The declining body length is of
Fluent characier in the direction from the lowland specimens up to speci-
mens of montane elevations. No gap in body length permitting (o distin-
giish twn subspecies on the basis of these characters can be observed,
which facl contradicts indications formed in the literature (REITTER, 1901),

One generation life eyele of 8. carinate when put into the context with
the above lacis offers, under various length of vegetation period, rather
different conditions for the development of the same species. This must
affect its habitus and size like in other insects. If the ecological tolerance
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Fig. 31. Covrelation of body length and colour in the males of 5. cerinete and of
the length of vegetation period. A — brown, B — black and C — brown-hlack individuals
from Ceniral Europe; D — brown, E — brown-black sand F — black individuald [rom
Russia. Siberia and Transbaikalia; G — black individuals from Caucasus. ntherwise

coloured specimens were absent in lhe Caucasian maierial

ol 8. carinata permils this species (o finish its life cvele under 140 — 180
days of vegetation period on the one hand. the more favourable conditions
of 240 — 260 days of vegetation period lead o a development of giant indi-
viduals. on the other hand. Tf, on the contrary, the vegetation period of
240 — 260 days is prerequisiled [or finishing Lhe life eyele, it must be ex-
pected thal much shorter vegetation period should induce some changes in
the habitus and body size, such as in so-called “hungry forms” in Lucanus
cervus or in other insects,

The black colour prevails in all related species, being formed only in
a portion of individugls of the montane species Silpha tyrolensis and Sil-
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pha oblonga. The other species of the genus Silpha are exclusively black.
Considering this fact, the little body size and brown colour (or a trend to
brown) represent a common reaction of S. earinata and related species upon
the unsufficient nutrition, low temperatures, and short vegetation period
due to high altitude. high latitude and to the high degree of continentality
of the climate. We may conclude. on the basis of the existence of successive
intermediate specimens, that the differences described above are taxono-
mically insignificant and thatl they presummably occur everywhere the
length of vegetative period is shorter than 190 days. This fact was obvious
even when considering that the present study was carried out on the basis
of museum. often inexactly located, material. The heuristic value of this
material was lower due to the collectors’ preference of extremely cold mon-

tane habitats, on the one hand. and of warm habitats in lowlands, on the
other,
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Fig. 32. Correlation of body length and colour in the females of S. carinata and of
the length of vegetation period, abbreviations and symbols as in Fig. 31
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Fig. 33, Relation between body length and colouration in 5. carinalo 'vom Crechuo-
slovakin, N — black NR — bmwn<black. B — brown

The interesting, until {urther notice purely hypothetical factor evoca-
teing the development of brown-black individuals represents the imision
pollution. The reason for this conjecture is the large number ol relatively
small, brown-black individuals of S, carinata occuring in the heavy pol-
[uated eastern parts of Bratislava and contradicting in their colour and size
the older museum material originating (rom this territory.

The body shape variability of §. corinetd und subordered taxa

The body shape was used to separute mdividual taxa (REITTER, 1901;
OBENBERGER. 1922 in PORTEVIN, 1926, PORTEVIN, 1926), Generally,
the shape in the ssp. austriace and ssp. curpathica is, according to the lite-
rature. narrower than in ssp. carinata, ssp. eroatice. ssp. blattiformis, ssp.
italica, ssp. atropurpurea, ssp. rufocincta and ab: rufeseens. The narrower
pronotum is characteristic of extremely small montane specimens, and
a wider pronotum is characteristic of other forms (Figs. 33, 36). The inter-
mediate individuals, however, are very frequent and they represent the
majority of the individuals, More rounded body sides appear to be cha-
racterislic especially of ssp. italice, the purallel-sided body is according to
REITTER (1901) characteristic of ssp. blattiformis.
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Fig. 34 Relation between body length in 5. ecarinate from Czechoslovakin and
altitude, ¥ — mean length. s — standard erro

As seen from Figs. 35 and 36. the relation of body length and of elytrae
width, as well as the relation of pronotum length and width, make it im-
possible to discern groups of populations corresponding to individual sub-
specific laxa mentioned above and to their characteristies in the literature.

14

The dispersals of their variability overlap. The separation of individual
specimen groups corresponding to any of these subspecies is possible only
In extreme specimens and in limited material,

Similarly. the shining of body used for separation of ssp. austriaca {rom
ssp. carpathica and ssp. atropurpurea represents a very inconstant charac-
ter. Its instability is so large that it leads lo confusions in the identification.
So. according to ROUBAL (1930), the subspecies austriaca should occur
in the Low Tatra, consequently in the centre of the distributional area of
ssp. earpatica. A considerable amount of intermediate specimens exists in
both subspecies as a matter of fact. The only character common to the
montane subspecies italica, ssp. austriaca and ssp. carpathica, and sepa-
rating these subspecies reliably from the other populations of S. carinata.
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Fig. 35 Dispersal of the ratio of pronotum length and width (Y) and ol the ratio
of body length and elytrae width (X) in males of S, carinata from individual paris
of its distributional area, A — European lowlands. B — the Carpathians. C — the
Alps and Sudets, D — Caucasus, E — North Russia. Siberia, ¥ — Turkmenistan. G —

Kasakhstan, H — South Finnland, CH — ltaly

15



territories (compare Figs. 37 and 38 with 38 and 40 21l from Sowth Moravia

ssp. carinata: Figs 45 and 46 from Ural and Figs. 47 and 48 from Kuban.
South Russia with Figs. 49 and 50 from Kuban: ssp. atropurpurea; Figs.
41 and 42 from Tyrolia with Figs. 43 and 44 from Jeseniky mountains, ssp.
austriaca). No morphological difference in form is visible between the Figs.
41 and 50 (S, carinata). Figs. 51 and 52 (asymmetrically bicostate S. cari-
nata) and Figs. 53 and 34 (S. tatrica). Analogical little shape differences
are visible in the terminal lamella of the internal sac (Figs. 57 — 62) and
in the number and shape of arrow-formed lamellae on the lateral side of
median part of the internal sac (Figs. 37 — 54). They also vary in the indi-
viduals originating [rom the same lerritory (Figs. 57 and 58 from Moravia.
Figs. 61, 63 and 64 from South Russia. 59 from Tyrolia and 60 from Jese-
niky mountains). No difference is visible between S. carinata (Figs. 37 —
32 and 57 — 64) and S. tatrica (Figs. 53. 54 and 63). The differences in the
form of arrow-shaped lamellae are due to membraneous character of inter-
nal sac and its frequent deformations as shown in Figs. 67 and 68. Their
various forms in the Figs. 37 — 54 are due to their various position in the
aedeagus. various degree of overlapping (Figs. 69. 70) and various projec-
tions when drawing. The shape of arrow- and needle-formed lamellae is
identical in the individuals from Ural and South Moravia (Figs. 69 — 70)
teoretically belonging to (wo different subspecific taxa. viz. ssp. carinata
and ssp. atropurpureq, It is to conclude from the facts above that the des-
eribed little differences in the shape 0. aedeagus are insignilicant for the
separation of specific or subspecific taxa from S. carinata. These differences
are not correlated in any kind with the tri- or bicostation of elytrae. Their
insignificance gets very striking in the contrast to aedeagi of the related
species, viz, S. oblonga and S. obscura, (Figs. 55 and 56) and to their micro-
anatomical characters (Figs. 62 and 66),

Discussion

The ecological character of colour and size variability in S. carinata, the
occasional character of number and form of elytral costae. and the study
of extensive material of 907 individuals show that S. carinata, S. bilineata
and S. tatrica represent a single taxon. viz. S. carinata. Because of their
identity the subgenus Carpathosilpha is synonymous with genus Silpha.

In the frame of subspecific and infrasubspecific taxa subordered to S.
carinata, viz. var, armeniaca KOLENATI, 1846: var. (or ssp. auct.) italica
KUSTER, 1851; var. (or ssp. auct.) austriaca OTTO. 1891: var. (or ssp.
autc.) blattiformis Reitter. 1901: ab. (or var. or ssp. auct.) atropurpurea
KUSTER. 1851; var. (or ssp. or ab. auct.) rufocincta REITTER, 1901; var.
(or ssp. auct.) carpathica REITTER, 1901: race (or ssp. auct.) croatica
OBENBERGER. 1922: ab. rufescences PORTEVIN, 1926: the taxon arme-
niaca represents an occasional monstrosity being synonymous with S. ca-
rinata. The taxa blattiformis, croatica, atropurpurea, rufocincte and rufes-
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Figs, 37—52 Acdeadus in S. earinata in dorsul and veniral view Fips #7—a8 — :
Moravia, Stfelice; Figs. 38—40 — Moravia. Paviovske kopee mounlaine: Figs, 41—49 — =
ssp. austriaca from Tyrola, Figs. 43—44 — ssp. austriaca. Moravia — Jeseniky moun-
lains; Figs, 45—46 — ssp. atropurpurea, Ural; Figs. 47—48 — ssp. atropurpurea, Kuban.

Russia; Figs. 51-532 — asvmmetrically bicostale S. carinata trom Moravia
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53 —_ . . 54 Figs, 533—58"Acdeagus in S falrica 13d=34) In dorsal sand ventinl view apd aedeasis
e, . in S obseura (33) and S, oblonga (58) i dorsal view
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Fies 37—t Lameliae of 1he fermmal pact of internnl sge of aedesgus 1 5. cormain,

5 tateipg, 5 obszeura and S oblowge, Fig 57 — & carinata, Moravie, Paviovake kKepoe

mountains, Fig. 88 — S carmnate, Mofavia, Strepice, Fig 59 — ssp. akstrigea, Moravia.

deseniky maunthins, Fik B — sspoawatrigen. Tyvrolls, Fig #1 — ssp atropirpucea

WUral, Fig. 82 — 5 obicura, Fig 03 — &p. atropurporeg, Kuban, Russin: Fig 64 -
sap. cortnala, Cancnsus. 1lg 63 — & tntrjca; Fig 66 — 5. oblongn

- - - = —— — — -

Figa 67—T0 Microonatomical choracters of acdeagus In 5 corinata, Fig 67 =
transversal secuon ol the median parl of the (nternal sac in S, corinata. Flg 88 —
aghiematized transversal seetinn of the median part of inlerml sae, Fig 60 — arrow-
and necdis-shaped lamellac from the lateral side of ventral part of the internal sac
in & eorfymte sep, atropurpires (Russia, Kuban), Fig. T arrow- and needle-shaped
limellae [rom the lateral sides of veniral pavt of the iniernal sac in 5 corinate wp

carinere (Moravia Pavioveke kopee mounimins)

Flgs, 71-74 Contiures ol dorsal surface of the body in 8§ carieata cartnate (Fig
T8 earmate itediea (Fig. 72 and 5. coringta austricea (Fig. 73 in lateral view

28




cences represent @ single taxon identical with ssp. carinata, as indicated
vet by KRAATZ (1876) partly. Only the taxa ssp. italica, ssp. austriaca and
ssp. earpathica represent a group of morphologically distinguished eco-
morphs. The subspecies austriaca and carpathica do not differ, if the exten-
sive material is examined for characters given in the literature and for any
olher characters. This fuct 1s evidenced ulso by false identifications of such
authors as ROUBAL (1930). The confusion of their areas given in the
lterature (Fig. 28) and the above facts show that they represent a single
taxon of a low status with fluent transitions to normal lowland S. carinata.
Respecting the fact thal this low taxon is distributed only in the higher
altitude of Central European mountains (Alps. Sumava — Krusné hory —
Krkonose — Jeseniky — mountains and the Carpathians). it may be treated
as Silpha carmata austriace OTTO, 1891 due to any kind of geographical
und ecological isolation. The name carpathica is obviously synonymous.
The extremely small (12 — 13 mm). convex and shining individuals may
be identificated as belonging to this subspecies. The taxon italica has. simi-
larly 1o ssp. austriaca, convex. rounded. shining and larger-sized body (17
— 20 mm). It can be treated as an independent subspecies due to its geo-
graphical isolation from other population of S, carinate. This subspecies
represents probably a phylogenelically younger taxon than ssp. austriaca.
As patent from Figs. 28 and 71. this form penetrated Northern Ttaly cross-

HIGHLANDS
HIGH MOUTAINS

EXPANSION OF
S CARINATA
INTO CENTRAL
EUROPE

SECONDAR
EXPANSION OF
MONTANEQUS

SSP AUSTRIACA
MAKING YONGER
SSP ITALICA

Fig 74 The sehema ol probable expansions ways of S, carinata into Central Eu-
rope and crossing the Alps inlo Ttaly
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ing the Alps. and it represents a subform ol ssp. austriaca which seconda-
rily invaded more favourable environments on southern slopes of the Pie-
monts, Dolomit-mountains and in [talian peninsula. The characters won
in the high elevations of the Alps (convexity and the shining of body) pre-
served until today, bul the colouration became secondarily black as in nor-
mal lowland forms. and the body size is large reaching the length of about
18 — 21 mm. It is to be mentioned that in the museum collection the giani
individuals of 8. carinata from ex-Italian territories are identified [lalse
as ssp. italica.

The other taxa mentioned above are identical with S, carinata carinata
in all stabile characters. The ssp. blattiformis and ssp. croatica are normally
coloured individuals of a large body. The body length of 20 — 23 mm given
for ssp. blattiformis by REITTER (1901) does not correspond with types.
which are 20 or 21 mm long. The taxa atropurpurea, rufocincte and rufes-
cens include normally brown-coloured individuals of S. carinata. Therve are
no visible differences in the shining of body, as given in the literature
(REITTER. 1901: PORTEVIN, 1926). The subspecific status of laxa atro-
purpurea and rufocincta is intolerable also due to the overlapping areas
(Fig. 28). The types of S. c. ssp. rufocincta are consubspecific with types
of S. c. ssp. atropurpurea.

Conclusion

The present analvses show that S. bilineata, S. tatrica and S. carinata
represent a single. very variable, taxon. The extensive variability of this
taxon was the reason that individual aberrant specimens were deseribed
as separate taxa when the limited and occasionally selected material was
studied. In the frame of S. carinata it is possible to distinguish three sub-
species of a rather distinctive ecomorphous character. These subspecies may
be identified aflter [ollowing key.

1 (2) Body flal (Fig. 72). dim. black or black-brown. or brown coloured
Distributed in Central and Western Europe, Russia. Siberia and Trans-
baikalia, Caucasus and in Turkmenistan . . S, carinata carinata.

2 (1) Body convex (Figs. 73, 74), shining. black. black-brown or brown
coloured,

3 (4) Body length 12 — 15 mm. black-brown or brown with black middle
of pronotum. Distributed in the Alps. higher altitudes of Bohemian
massif and in the Carpathians . . S. carinata austriaca.

4 (3) Body length 17 — 21 mm. always black . S. carinata italica.

The single actually existing species S, carinata is to be treated definitelly
with following svnonymy and subspecific taxonomy: Silpha carinata
HERBST. 1783.
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svn. trilineata LINNAEUS. 1790
lunata QOLIVIER. 1790
marginalis KUGELAN, 1792
onpaca HERBST, 1793
recta MARSHAM. 1802
Griechshachwnag STEPHENS, [H21
bilineato REL"T ER, 14801
tatrica SMETANA, 15952
ssp.earmata HERBST, 1783
sy, armeniaca KOLENATI, 1846
stropurpured KUSTER, 1851
rufocineta REITTER, 1901
hluttiformis REITTER. 1901
croatica OBENBERGER, 1922
ricfescens PORTEVIN, 1926
ssp. austriaes OTTO. 18491
syn carpathica REITTER. 1901
sap. italica KUSTER. 1851

The genus Silpha is to be treated with the following svnonymy: Silpha
LINNAEUS. 1734
svn. Parasiipha REITTER. 1884
Carpathosilpha SMETANA, 1852
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