




























Upper 'Parameres of the oedeagi seen from below. Fig. 114: Amara ,sp, pro,pria 
A. conve.xiusculae MARSH., from Canada 1(Redfield, ;Sask.), second male. -Fig. 15 : 
A. convexiuscula MARSH. s. str., from Turku; the same S'pecimen as in figs. 7 and 8. 

- Fig. 16: A. convexiusculo, ssp. bohemica m. ,, from Prague, coty1pe no. 8. 
Magnification 50 X, so that one square of the net corresponds to 0.0'1 sq. mm. 

Explanations in the text. 

project in the Canadian specimens very slightly beyond the level of the 
anterior margin (=apex) of the thorax6) (in the European specimens 
they do not project), and the eyes are very .slightly flatter than in the 
European species. In most cases the lateral Tnargin of the prothorax is 
in the Canadian specimens a little more elevated than in A. convexiusculc& 
MARSH.5) The Canadian female has distinctly shorter antennae (by about 
the length of llj2 joints) than the two Canadian males. In ssp. convexius­
cula MARSH. the fen1ales have shorter antennae than the males only by 
the length of 1j2-1 joint; in ssp. bohemica m. this difference is on an 
average even a little smaller. 

In most cases it is very difficult and often in1possible to determine 
the phylogenetic relations between the different species of the genus 
Amara BoN. or the evolutionary age of these species. There are several 
reasons for this. Most of the species resemble each other very much in 
habitus, their mutual distinction is restriceted to a small number of cha­
racters; these characters are mostly relatively fine and often also fairly 
variable. Also the shape and outer structure of the male copulation organs 
are in most species considerably uniforrn and sirnple, and in the 1nner 
structure (=inner sac) of the oedeagus the chitinose parts are lacking. 

5 ) I wish to thank Dr. C. H. Lindroth for having drawn my attention to the:se 
characters. 

6 ) We have to look perpendicularly from above so that the anterior margin 
of the thorax forms a straight line. 
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Epi1pleurae of the left elytron in its apical part in a horizontal view obliquely from 
behind. -Fig. 17: Amara sp. rproipr. A. convexiusculae MARSH. from Canada (Red­
field, Sask.), m·ale. - Fig. 18: A. convexiuscula MARSH. s. str. from Finland 

(Turku), male. 
Magnification '50 X, so that one square of tthe net corresponds to 0.01 sq. mm. The 
bro'ken straight lines indicate · the place in which we observe the object. Explanations 

in the text. 

Thus we cannot follow the arrangement of the inner formations and use 
them as the most essential characters for distinguishing and for deter­
mining the affinity (SZEKESSY, 1934, 1936). Therefore we have usually 
no possibility to distinguish between primary phylogenetic characters 
and characters of functional adaptation.7) To this comes further that the 
great majority of Amara does not form geographical races and that there 
are also very few endemic species. This is due also partly to the consider­
able vagility of many species which have almost all fully developed wings, 
and thus some species probably formed by way of ecological differentia­
tion (e. g. the complex of species communis PANZ., Pulpani KULT and 
M ulleri MAK6LSKI i. 1.) . 

A mara conve.xiuscula MARSH. is an excepUon; its phylogeny can be 
followed. The subspecies bohemica m. differs from the typical race by 
secondary superficial characters, with transitions existing between them. 
Also the pointing of the oedeagus, in which there is on the copulation 
organ the only definable difference, is the first to be subjected to the 
variability in all characters of the oedeagus. The Canadian specimens 
differ from ssp. convexiuscula MARSH. on the whole by more subtle cha­
racters than ssp. bohemica m. differs from ssp. convexiuscula MARSH., 
but these characters are clearly more primary. Thus it may be assumed 
that the Canadian population is of an older origin than ssp. bohemica m., 
and it is excluded that it could have been introduced, however early, into 
North America as a population of the species A. conve.xiuscula MARSH. 
and differentiated from it in the oourse of some centuries. Thus it has to 
be admitted that the Canadian pop u I at ion is prim a r y 

7 ) Also some subgenera of the genus Arnara BoN. are phylogenetically hetero­
geneous, a:s· obviously sg. Zezea OS.: The thickened trifide apical spur of the anterior 
tibiae served the beetle to hold on to grasses . It developed in species which specia­
lised in eating the grains from the ears of still standing stalks, and is thus a char­
acter of functional ada;ptation. - -Inhomogeneous are also sg. B1·adytus ZIMM. and 
Pseudobradytus CS. 
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in North A mer i c a. From the n1aterial examined it is evident that. 
the differences given between the Canadian and the European populations 
are relatively constant, and therefore the Canadian specimens must be 
regarded as a separate species. The affinity according to the copulation. 
organs is, however, so obvious that they are certainly vicariating species. 

As I pointed out in 1943-44, A. convexiuscula MARSH. is distributed. 
only in parts of Europe .and has not yet been ascertained in the whole 
of Asia, where it is evidently lacking. The old determinations refer to 
related species, especially to A. intermedia Morrrs.., which is presumably 
a vicariating species to A. convexiuscula MARSH., but with a considerably· 
looser affinity. It is thus most probable that the settling of North Ame­
rica by the original common population of the ;present species A.~ con­
ve.xiuscula MARSH. and -of the Canadian species could not take place via 
northeastern Siberia and the northwestern part of North Americas), but 
went via northwestern Europe, perhaps also via Iceland and Greenland to 
New Foundland and Labrador. 

According to KoPPEN and WEGE'NER (1924) the former continents 
Laurentia (in the main present-day North America) and Angaria (in the; 
main present-day Eurasia) were last connected in their northern part 
in the Lower Tertiary (Paleogene). At that time, especially in the Mon-· 
tian and Oligocene, there was an extensive exchange of faunas between 
the two continents (JEANNEL, 1942 b, pp. 457- 462). In the course of the 
U;pper Tertiary Laurentia gradually detached itself from the south from 
Angaria. It is in this period that we place the beginning rOf the differen­
tiation of many present North American vicariating species. 

The Canadian species vicariating for A. conve.xiuscula MARSH. is, 
however, so little differentiated from the latter that it more probably 
originated in younger geological periods; this is all the more likely as the 
species A. convexiuscula MARSH. has not a lesser plasticity than the other 
species of the subgenus. On the contrary it is the only species of the sub­
genus in Europe which here forms a race. 

When we investigate whether there was acco·rding to the continental'. 
drift theory any possibility of at any rate at least a small exchange of the 
faunas between the two continents, we see that there were two such 
possibilities. 

(1) As it was only gradually that the continents .split and drifted 
apart, it is obvious that the disance between Ireland and New Found­
land was relatively small in the N eogene. Therefore we can assume that· 
as far as species which fly well .and often are concerned there was at any 
rate the possibility of a passive crossing by air, and that as far as coastal 
forms such as the present-day A. conve.xiuscula MARSH. are concerned 
there was also the possibility of a transport by rafts or by an anerno- · 
hydrochoral manner (PALMEN, 1944) . This type of migration plays a . 

8 ) From the distribution and number of slpecies in the two continents we can 
conclude that sg. Cyrtonotus STEPH. is of Angarian ·origin. The centre of distrir­
bution with the greatest number of species is approximately in the more e~stern 
part of Siberia and in Mongolia. From here as a rule it came to an immigration into · 
North America, where even today a considerable part of the species is distributed. 
only in Alaska or on the Pacific coast. · 
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much more important part in the spread of insects than was accepted 
until recently, and thus may well have acted also in the large gulf of the 
Atlantic Ocean, closed to the north by Greenland. 

(2) There is also the possibility according to the continental drift 
theory that the species migrated from Europe to North America via Scot-· 
land, Iceland, Greenland and Labrador either in the youngest Tertiary or 
in the oldest Quaternary when all these islands and Labrador were still 
completely or almost completely connected. We have of eour,se to take 
into consideration that the cli1nate at the time and in thes.e regions was­
if not outright glacial-then at any rate so cold as to be supportable 
only by artic or strongly eoldloving species; but at the same time we 
must not forget that it is not excluded that very cold periods alternated 
with somewhat warmer ones (cp. e. g. MILANKOWITSCH's temperature 
curve, or RE:INIG's (1937) opinion on the shifting of the pole during the 
Ice Ages), and if so it would be quite feasible for less cold-loving species 
such as A. convexiuscula MARSH. to effect the crossing from Europe to 
North America in these warmer periods. 

However, ODHNER'.s Constriction Theory (MALAISE, 1945) appears 
to be even more relevant than either of the above possibilities. According 
to ODHNER the shallow sea bottom between Scotland, the Shetland Islands, 
the Faroe Islands, Iceland, Greenland and North America was either 
entirely or for the larger part above sea level still during certain periods 
of the Pleistocene. Thus A. conv-e.xiuscula lVIARSH. can have crossed here 
to North America, according to the present differentiation most probably 
in the younger Tertiary, perhaps shortly before the beginning of the Ice 
Age, or at the latest in the oldest interglacial periods (pre-Gtinz ?- cf. 
MALAISE, 1945, p. 31) . A migration in the younger Interglacials and 
especially in the Riss-Wtirm Interglacial is improbable, as at the time 
the North Atlantic bridge was already interrupted to a larger extent. 
This is indicated by the fact that most species which settled in Ice­
land in the Ris-s-Wtirm Interglacial have not yet differentiated here even 
racially (LINDROTH, 1931). 

Among the species of the genus Amara BoN. and also among the 
other species of the Carabids the differentiation of the cold-shuning 
amphiatlantic elements, which we find in the complex of vicariants of 
A. convexiuscula MARSH .. , is very sporadic. 

Ssp. bohemica m. seems to have differentiated in the course of the 
Ice Ages, but any more accurate detennination will be difficult. 

We have still to establish the name of the Canadian species. When 
we determine it after HAYVVARD's key (1908, pp. 18-20) we come to the 
group no. 8 as it has the "thorax wider at base than apex" in the ratio of 
about 76 :67. Here, however, the descriptions of all three species are dif­
ferent, already in size (the Canadian species measures 12.5- 13.0 mm.) . 
There remains the possibility of regarding the "thorax as wide at base 
as apex", and then we come to the group of ·species no. 6, and in it to the 
species adstricta PUTZ., laticollis LEe., carinata LE:c., and rufimana 
Kirby. The latter has, however, the "elytra twice as long as wide'', so that 
it is excluded as my species has the elytra only about 1.77 x as long as 
wide. Of the remaining three species the best seems to be laticollis LEe., 
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to which HAYWARD (l. c,, p. 60) ·really places the species A. convexiuscula 
KIRBY as synonym. But the name cannot be used, as it is pre-occupied by 
STEPHE·NS, and CSIKI (1929, p. 459) places it as synonym to adstricta 
PUTZEYS (1866, p. 238) .D) But in the original description the author 
compares A. adstricta PUTZ. with A. aulica PANZ., not with A. conve­
xiusc;ula MARSH. Further, A. adst-r-icta PUTZ. is said t,o have as acute po­
sterior angles of the thorax as A. aul1.~ca PANZ .. , i. e. of about 65-70o, 
whereas all my three Canadian specimens have anterior angles of the 
thorax of 75- 85'0. PUTZEYS does not mention either that the width of the 
elytra would be different in aulica P ANZ. and adstricta PUTZ., this being· 
a striking difference between aulica PANZ. and my species (and alsD 
convexiuscula MARSH.). Thus I cannot conclude from the description 
that my species is A. adstricta PUTZ. 

I do not know the original description of the species A. carinata 
LEe., but accDrding to HAYWARD's characterisation (1908, p. 19) A. cari­
nata LEe. has a "thorax with the sides strongly rounded, rather feebly 
sinuate in front of the hind angles, which are rectangular", which again 
does not agree with my three Canadian specimen's. 

Dr. C. H. Lindroth was so kind a;s to tell me that my species is 
determined in America as A. laticollis LEG. 

The question of nomenclature and synonymy can only by solved on 
the basis of the classic material. 

A m a r a ( C y r t o n o t u s) a u I i c a P A N Z. 

The species is indigenous in the western part of the palearctic region 
(LINDROTH, 1945, pp. 105- 108), where it lives also campicolly and ru­
derally; it can also fly. In 1929 FALL (1934) collected one specimen of 
this species at Louisburg in Nova Scotia (Canada), where it had been 
introduced. The specimen was revised by Ing. J edlicka, who confirmed 
its conspecifity with the European specimens. Later the species was 
introduced .also into NewFoundland, where according to BROWN (1950) 
it was caught in 1949. Thus its recent distribution is amphiatlantic. 

A mar a ( c e· l i a) b if r on s G Y L L. 

Until recently this species was known only from the western part 
of the palearctic region, from the Shetland Islands and Ireland to Ka­
zakhstan and Uzbekistan SSR, and from the northern part of Scandi­
navia to Portugal, Middle Italy, Bulgaria and the Caucasus (LINDROTH, 
1945, rpp. 108, 109). In Scandinavia the species lives according to LIND­
ROTH in a way similar to that of A. fulva DEG., in Central Europe ac­
cording to my observations rather eurytopically, partly ruderally, some­
times also steppicol rar campicol. It is fully winged. 

According to BROWN (1950 A. bifrons GYLL. was introduced into 
New Scotland and New Foundland (Canada), where it was .caught in 
1947 and the following years; its recent distribution is therefore amphi­
atlantic. 

9 ) Not p. 283 as given by CSIKI !(1. c.) 
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Amara (Celia) erratica DUFT. and interstitialis 
DEJ. 

A. erratic a DUFT. and perhaps also interstitialis D:EJ. are 
circunrpolar species (LINDROTH, 1945, pp. 124-126, 140-443) . 

A . erratica DUFT. was studied in detail by HOLDHAUS and LIND­
ROTH : (1939), and with full right these authors (p. 235) regard it 
as a primary species in North Ainerica. According to these authors 
A. erratica DVFT. (like A. 'tnterstdialis DEJ.) is lacking in Iceland 
and in Greenland, and it is thus evident that it came to North America 
via northeastern Siberia and Alaska (the opposite way is impro­
bable already because of its recent distribution in Eurasia) . In 
Europe this species is boreo-alpine, but in the various isolated mountain 
areas it tends already to fonn races, as MARAN (1945, p. 47) reports. 
JEANNEL (1942 a, pp. 927, 928) even describes two races from the 
western Alps and the Pyrenees. Thus it will have to be ascertained 
whether the North American populations are not geographically variable. 
The geographical variability of the species A. erratica DUFT. in Europe 
has obviously its origin in the Postglacial, at the earliest in the Riss­
Wtirm interglacial period. If the geographical variability of the North 
American population is not greater than that of the European ones, and 
·if it were HoLDHAUS and LINDROTH (1939) would certainly have pointed 
it out, it is difficult to assuine that the in1migration of the species 
A. erratica DUFT. into North An1erica should have taken place earlier 
than in the last two Interglacial or Glacial periods. 

The occurrence of the species A. interstitial'is DEJ. in North Ame­
rica is doubtful according to LINDROTH (1945, p. 142). 

A m a r a (A c r o d o n) b r u n n e a G Y L L. 

The specie:s is known from almost the whole northern part of the 
palearctic region, from Scandinavia to the basin of the Lena (LINDROTH 
1945, pp. 109-111). LENG (1920, p. 60) records it from Alaska and with 
a query from Br. Columbia and Colorado. MINSK and HATCH (1939) de­
scribed in 1939 from the state of Washington (USA) the species A. exa­
linae, very closely related to the species A. brunnea GYLL. Thus it is 
possible that the North American specimens of "A . brunnea", especially 
those from Colorado and Br. Columbia, belong r eally to the species 
A. exalinae MINSK & HATCH. If, however, A. brunnea GYLL. really 
occurs in Alaska or farther south along the Pacific coast of North 
America, then its spread is amphipacific, as the species is lacking in the 
more eastern parts of North America and in the islands between Europe 
and America. From this distribution it is clear that the species migrated 
into North America via the Bering Bridge. When this happened in the 
case of the species A. brunnea GYLL., and whether it happened at all, 
can be ascertained only by a detailed revision of the North American 
and East Asian populations, or by determining the degree of their 
differentiation. 
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