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GENERAL DESCRIPTION OF
THE PROJECT

This study deals with zoogeography, taxonomy, fagoeposition, and
ecology of ground beetles (Carabidae) inhabitinginel areas of southern
Siberia and Iberian Peninsula.

Project impact

Studying alpine beetle fauna would reveal its olgi patterns of
evolution, speciation ‘hot spots’, and species igrnation and dispersal routes in
various geographical areas. Such studies requérentbdel group to be chosen
diligently: it should be well known taxonomicallghow high diversity; and be
geographically widespread. Ground beetles me¢hedle criteria.

Comparing two independently evolved montane fauwsfasegions far
apart help avoiding bias in our conclusions. Desptl the differences in
geography/climate and faunal composition, with afiéht species- and
subspecies-level endemism patterns, the carabidh$aof Iberian Peninsula and
southern Siberia reveal significant shared featimegerms of genera/species
participation and the life forms they assume inilsirmiches.

The global warming puts montane faunas at grelt daderstanding the
relationships between the elements of alpine etesydelps predicting its
further development. The results of this study wifflorm further faunal and
zoogeographic studies and help us understand hoaipine faunas evolve.

Goals
1. Cataloging alpine carabid faunas of southern Sakend Iberian Peninsula.

2. Ecological understanding of individual species aadhbid community
structure.

3. Identifying carabid groups based on habitat, distion, and
habits/morphology, and understanding their altitatizonal distribution.

4. Zoogeographical analysis of alpine carabid faunasfea of different
altitudinal zonation.

5. Suggesting scenarios of the evolution of the faunas



Novelty

An inventory of carabids inhabiting the alpine zerd East Sayan and
four mountain ranges of the Iberian Peninsula (fges, Cantabrian Mtns.,
Central Sierras, and Sierra Nevada) has been peddbased on extensive
original material and the study of several inskitoal and private collections.
The annotated checklist includes a total of 282,spiph distribution and habitat
information for each species. Geographic distrdoutivas clarified for 49 spp.,
and 5 spp. recorded in East Sayan for the first tilabit/habitat-based groups
of carabids have been identified and studied fordehcareas, and species
composition analyzed both for the faunas in gerendl for the alpine faunas in
particular, with zoogeographic analysis and pldesitistorical scenarios for
each region. One new subgenus and 17 new specieseen described, 8
names synonymized, and 3 reinstated as valid specie

Fully everted internal aedeagal sacs of 612 spéeies been studied to
refine identification.

Published results

The results of this study have been published ipdfers and presented
on scientific symposia both regionally and inteiarzally.

Presentation

The 151-page dissertation with 20 tables/charteaBs, 2 drawings, and
9 photographs, includes an introduction, four ceegptthe conclusion, and a
reference list of 454 entries. The 47-page Appentigludes 2 tables
summarizing classification, distribution, and predel habitats of the studied
carabid communities, the master checklist (withosyms), and photographs of
typical studied habitats.
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potencilajam iesgjam. Pamat modifigioSo ietekmi uz skrejvabho faunas
sastivu atsgj abiotiskie faktori.

Iberijas pussalas kalnu atmjiem skrejvablu kompleksiem nodrotas
zinamas faungeretiskas idzibas ar adiem Vidugizijas kalnos. Tas
paldas ar gints Eocarterusklatbiitni un lielo en@miku skaitu gintt
Cymindis Apak&ints Brachinaptinus (Brachinyssugasargji ir ]oti
[idzigas arBrachinus taschkenticusn Br. kryzhanovskyino TjanSana
kalnu rietumdéas. Apak§ints Iniopachusno gints Carabus lidziga ar
Cratocarabus no TjanSana. DA Sihjas augstkalnu rajonosagsvaga
sastop ziemazijas faungeretiskos elementus, ar nelielu to taksonu skaitu,
kas kopgi ar Austrunaziju (gints Masuzoa.

DA Sibirijas skrejvabtu kompleksi raksturojas aritisku higroflo un
mezoflo sugu kiitbatni no gintim Carabus, Pterostichus, Nebriaun
praktiski pilnba bez kserafajam sugm..

Lidziga ekolaziska strukiira alpno skrejvabtu sabiedibas dazdas kalnu
sisemas stings abiotisko faktoru ietekm realizjas da#du taksonu
kompleksos. Turlat Ibgrijas pussal lielaka sugu daudzveida ir tidas
skrejvabdu funkciorilajas gru@s ka augsnes virgitas skie plesgji un
vairuma gadjumu miksofitofigi, kas saists ar to nosato kserofiiju.
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MATERIAL AND METHODS

About 10,000 carabid specimens have been examimed, 10 years
worth of field data summarized. Lists of study lb@as and institutional/private
collections studied are provided. Specimen colbegti preparation, and
identification techniques are discussed. Problemmuentered when analyzing
faunas and calculating distinctiveness index arescudised, including
discrepancies between various classifications (tamoc, zoogeographic,
ecological, morphological) based on which biodiitgrs described. We follow
the classification adopted in the Palearctic catélabl & Smetana 2003), with
a few stipulated changes, and use zoogeographie@oidgical terms according
to the Russian tradition, useless indicated othewi Zoogeographical
subdivision of the Palearctic is discussed and sarized, and the adopted
range types defined. Fauna uniqueness assesssges @pplicable to the study
areas are discussed, as well as the problems gk ushthe term ‘endemic
species’.

Iberian carabid fauna

General description of the Iberian geography/clemiat provided based
on literary data, with an orographic map and mogtaited description of the
alpine environments, an overview of the literatomecarabid fauna and ecology
over the last two centuries, and a brief overviéithe Iberian beetle fauna.

The carabid fauna of the Peninsula is extremely, ngith 1158 spp. in
176 genera, 38 tribes and 24 subfamilies repredegf@errano, 2003), plus 13
more species described by the Author more recetlyichtchenko 2003;
2005a, b; 2007; 2008), and a few more yet undexdriépecies, which means
that the fauna needs further study. About 500 sgeadr 43% of the fauna, are
Iberian endemics or subendemics (Serratna. 2003). Among other parts of the
Mediterranean, the Anatolian fauna is similar imte of both high endemicity
(41%) and diversity (1086 spp.) (Casale & Vigna lieagi 1999), while the
Italian Peninsula shows somewhat lower endemicidy 80% out of 1350 spp.)
(Serrancet al. 2003), and other areas much lower yet: for exapipl Bulgaria,
only 10% out of 741 carabid species are endemie{@uiev & Gueorguiev
1995).



Table 1. Endemicity among selected groups of Iberian casafédiapted from
Serrancet al 2003}

No. of Percentage

Tribe Subtribe/genus ; :
species endemic
Carabini Carabus 29 55%
Nebriini Leistl_Js 16 56%
Nebria 19 63%
Trechini Tribe as a whole 97 92%
Bembidiini Anillina 82 100%
Molopina 15 93%
Pterostichini  Cryobius 17 94%
Pterostichus 27 44%
Zabrini Zabrus 31 93%
Platyderus 54 96%
Sphodrini Calathus 22 54%
Laemostenus 16 81%
Lebiini Trym_ost_ernus 10 90%
Cymindis 13 38%
Brachinini Brachinus 22 40%

In terms of origin, three groups can be identifiwithin the Iberian
carabid fauna:

1) Species with afrotropical/paleotropical connectioasges (4%),
mostly present at the extreme south of the Peransaiguably the
oldest, indigenous element of the fauna.

2) Mediterranean species, the prevailing element (989Rahe entire
fauna). Some of them gave rise to indigenous fepakiation within
the Peninsula during Neogen and Pleistocene @aprus, Platyderus
andTrechusspp.).

3) Boreal species (6%) that immigrated during Pleistec glaciation
episodes, e.g., many specieddafara, AgonumandBembidion

General patterns of alpine Iberian carabid faumadiscussed. Based on
original and published data, a total of 202 carafyittcies representing 42
genera/subgenera of 17 tribes inhabit the alpime zif the studied areas. The
composition of the alpine fauna shows latitudin@mge, especially as the total

! Only high-endemicity taxa of at least 10 speaietuided.

SECINAJUMI

Spanijas un Dienvidaustrumu Sitjas kalnu sissmu fauna pie sazinoSi
l[idzigas abu teritoriju plathas un izptanibas pakpes, raksturojas ar
saidzinosi idzigu enémisma Imeni, kas sadtla apndram 20%. Turkit
atsevigas kalnu sistmas, piem. Austrumu Sajos alpnaj zora
encemiskas sugas sasda 24,5 %, bet esdhisma Imenis Hamar — Daban
kalnu geda ir tikai 8,8 %, bet Tunskije Goi - 13,6 %. Savuitt Pireneju
kalnu alpnaja zora tas ir 28 % Kantabrijas kalnos emehs sugas ir 19,6
%; lberijas pussalas centajas sistmas - 16,5 %; bet pussalas dienvidu
kalnu sistmas - 20,4 %.

Alpinas joslas skrejvala kompleks taksonomiskdaudzveitba [Etitajas
kalnu sistémas ir labi saldzinama un sadta 38 1dz 55 sugas. Turi
atsevigas Ikerijas pussalas kalnu sistas azoalie kalnu tundras biotopi
Sierra Nevada (38 skrejvaliosugas) sugu daudzveids zpa praktiski
neatpaliek no zaajiem biotopiem (40 sugas), Bet aztie kalnu tundras
biotopi Dienvid Austrumu Siivija (ai 38 sugas) 1,4 reizes nabagiki par
zoralajiem biotopiem (55 sugas). Azalp kalnu tundras biotopu sugu
daudzveitba Sierra Nevada izskaidrojama ar to, ka Seitotr ands
klimats.

Alpinajgm endmiskagm sugm Dienvidaustrumu Sibja ir nowerotas
radnieciskas saites arémras un tundras zonas higriajam sugm, tan
pat laila Ibérijas pussalas liekajai ddai endmiku ir radnieciskas saites ar
ardo biotopu sugm. Tadgjadi, alpikoks sugas, kas apiyp Palearktikas
mitros geogafiskos rajonus ir vaiik tuvas tundras sag, bet sausos
geogafiskos apgabalus — stepju aug

Sugas, kas sastopamas DA18jas un ligrijas pussalas kalnu afmjs
zoras var iedat tris horolgiskags grugs: alpnas, daudzas no kam ir
Sauri izplaiti encemiki; borealalas, kuras izplajas augstkalnos pleisteca
laika un no ciim zoram ierako&s sugas, Jrsvaé plavu — stepju vai
polizoralas sugas, kuras atmja zora var ierakt labweligos apsgik]os.
Ibérijas pussalas kalnu ahlas zonas skrejvatp faunas ipatribas
raksturojamas ar augstu Vidasgs regiona plasi izplaito ginSuipatsvaru:
Geotrechus, Apoduvalius (Trechini)  Typhlocharis (Bembidiini),
Penetretus (Deltomerini}y  Styracoderus (Pterostichini) Platyderus
(Sphodrini) Zabrus (Zabrini), Trymosternus, Philorhizus, Cymindis
(Lebiini), Brachinug(Brachinini). Savufrt borealas sugas lérijas pussalas
kalnos sastopamas &inoSi maz..

Katras ekosigmas sugu sasta ipatnibas ir atkaigas no virknes
vesturisku iemeslu, kas ierobezoja sugu mggas iesgjas, bet nevis no to
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(M.) macrocephalus cantabricu@hevrolat, 1840 €. (M.) cantabricus
Chevrolat, 1840.;

C. (M.) macrocephalus barcelecoandsapouge, 1924 =C. (M.)
cantabricus brabeuSchaufuss, 1862 (comb. nov);

C. (M.) lusitanicus baguend@reuning, 1926 €. (M.) dufouribaguenai
Breuning, 1926 (Anichtchenko, 2004)

Platyderus sciakyideanne, 1996 Platyderus speleus sciakyieanne,
1996

Zabrus (lberozabrus) seidlitzi laurag@oribio, 1989 =Z. (l.) laurae
Toribio, 1989;

Zabrus (Iberozabrus) seidlitzi gredosanieanne, 1970 Z. (l.) seidlitzi
seidlitzi

Shaum, 1864 (Anichtchenko & Ruiz-Tapiador, 2008)

D Sikrijas augstkalnei pirmoreiz mitas piecas skrejvaho sugas:
Notiophilus jakowlewi Tschit., Trechus manensiBel. et Kabak, Trechus
minaicusBel. et KabakPterostichus (Plectes) dreschdfi-W. (IIuneHkoB &
Annienko, 1999b) Pt. (Lenapterus) vermiculoshéen.
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species number decreases while the species nurhbebini (a thermophilous
group) increases from north to south. To illustratethe Pyrenees, 115 spp. in
31 genera are recorded, of which 26 spp. are emgémihe Cantabrian Mtns.,
98 spp. in 31 genera (18 spp. endemic); in ther@leBierras, 91 spp. in 29 genera
(16 spp. endemic); and in Sierra Nevada, 89 spgOigenera (17 spp. endemic).

Carabid fauna of SE Siberia

General description of the region’s environmentigfe climate, and
vegetation) is provided based on literary datahwibre detailed description of
each of the alpine areas studied and an overvietheofiterature on Siberian
carabid fauna and ecology over the last two cegguri

A brief overview of SE Siberian beetle fauna isvided. The Siberian
fauna assumed its current pattern during postiBtmee time.
Zoogeographically, the SE Siberian beetle faunamisstly made up of
Palearctic/Holarctic taxa. In the steppes downlgoatfew Paleomediterranean
and Oriental elements appear (clearly more extehsiepresented during pre-
glaciation times) — those that managed to suniedodler climate in what is
now Mongolia. The endemicity is much lower thanswuthern Palearctic. A
general overview of SE Siberian carabid fauna avided, with brief analysis.
Some aspects of carabid life in the alpine zongoothern Siberia are discussed,
as well as the impact of physical factors on tipénal populations.

Alpine carabid faunas

Faunal composition of montane carabid communitfdbearian Peninsula
and SE Siberia is analyzed. The Iberian alpine dacwonsists mostly of taxa
traceable back to Arcto-Tertiary deciduous forests Paleomediterranean
ancestry. The average percentage of boreal and-alihe species does not
exceed 2%. All the Iberian mountain systems shosuathe same share (6-7%)
of western Palearctic species (Table 2). From ntrthouth, the percentage of
Holarctic species drops from 4.4% to 1.2%; of Paliéa species, from 14% to
7%; and of Eurosiberian species, from 15808.4% — i.e., about twice. On the
other hand, the percentage of Mediterranean arebPelditerranean species in
the south is 2 to 3 times higher. The numbers pihal endemics is about the
same in all Iberian mountains; apparent quanteadifferences can be attributed
to uneven knowledge of alpine faunas, as well agdlifferences in area and
roughness between mountain systems. Neverthelessniumber of endemic
species found in every given part of a mountairesyss about the same.



Table 2. Species numbers and percentages by distributioa fgp Iberian
montane carabid faunas

Range type ,\?;?/Zga Cs:ieerﬁzisl Cantabrian  Pyrenees
Holarctic 1(1.1%) 1(1.1%) 4 (4%) 5 (4.4%)
Palearctic 6 (6.8%) 10 (11%) 14 (14.4%) 16 (14%)
West Palearctic 6 (6.8%) 6 (6.6%) 7 (7%) 7 (6%)
European 2 (2.2%) 3 (3.3%) 4 (4%) 5 (4.4%)
South European 2 (2.2%) 5 (5.5%) 3 (3%) 5 (4.4%)
Eurosiberian 7 (8%) 11 (12.1%) 15 (15.4%) 17 (15%)
Mediterranean 17 (19.3%) 10 (11%) 8 (8%) 8 (7%)
Paleomediterranean 13 (14.7%) 7 (7.7%) 6 (6%) BAD.
Iberian 8 (9%) 19 (21%) 12 (12.4%) 7 (6%)
Endemic 17 (19.3%) 15 (16.5%) 19 (19.6%) 32 (28%)
Alps-Pyrenean 2 (2.2%) 3 (3.3%) 4 (4%) 5 (4.3%)
Cantabrian- 0 0 2 (2%) 2 (1.7%)
Pyrenean
Baetic-Rift 7 (8%) 1(1.1%) 0 0

Total 89 91 98 115

Published data on the carabids of Pyrenees, Caamabttns., Central Sierras,
and Sierra Nevada is reviewed. Ecological/faunampasition of carabid
communities of each alpine area is analyzed inildatd information on species
biology, distribution, etc. is provided.

REZULT ATI

Petamaja teritorij a tika atklatas 282 skrejvabdu sugas, no kuam
piecas pirmoreiz miretas D Sildrijas augstkalnu regionam, 49 sugm
precizeta izplatiba, viena apakgints, 25 sugas un viena pasuga apralsis
ka zinatnei jaunas, pievienoti astai sugu sinonmi, tris sug@m atjaunots
valido sugu status.

Saldzinats sugu saavs daZdos skrejvabl ardilos pgtamas teritorijas
alpinajas zoras.

Izdafiti 11 alpnas zonas skrejvathe biotopu kompleksi (nivikoli,
petrofli, endogeji, alpikoli, reafi, paljudikoli, silvikoli, pratikoli, gumikoli,
arborikoli, seppikoli) un veikta to anaé.

Autors ir aprakgfis apakginti CantabrozabrusAnichtchenko & Ruiz-
Tapiador, 2008; ufrterostichus (Phonias) shavri@.Berlov & Anichtchenko,
1999, Pterostichus (Phonias) burkham®.Berlov & Anichtchenko, 2005,
Platyderus mardulAnichtchenko, 2003Rlatyderus itziarae, Pl. migelangeli, PI.
mateui, PIl. toribioi, Pl. berlovorum, Pl. sagrensisPl. valencianus
(Anichtchenko, 2005),Philorhizus tinauti Anichtchenko, 2005,Platyderus
marianicus Ruiz-Tapiador & Anichtchenko, 200Q7Platyderus oretanicus,
Zabrus (Iberozabrus) uhagoni, A.) fuentei, Z. (I.) seoandAnichtchenko &
Ruiz-Tapiador, 2008)Masuzoa baicalensiShilenkov & Anichtchenko, 2008;
Zabrus (Pelor) hiekeAnichtchenko & Gueorguiev, 2009 rechus tchibiloevi
Anichtchenko, 2009Stolonis charruaAnichtchenko, 200%:ucheila (Eucheila)
mirifica  Anichtchenko, 2009, Anthia (Anthia) mannerheimi afghana
Anichtchenko, 2009 (Carabidae)Boreaphilus komsomolkaeShavrin &
Anistschenko, 2000l.esteva dabanensiShavrin, Shilenkov & Anistschenko,
2007,L. barguzinicaShavrin, Shilenkov & Anistschenko, 2007 (Staphgae)

u Iberodorcadion zenet@nichtchenko & Verdugo, 2004 (Cerambycidae) sugas.

Pec autora ekspédijas sawdktajiem matedliem ir aprakstas divas
jaunas sugasPterostichus (Cryobius) sojdbhilenkov, 2000 (Carabidae) un
Domene anichtchenkéieldmann & Hernando, 2005 (Staphylinidae).

Veiktas taksonomigls izmapnas: Nebria (Boreonebria) dabanensis
Shilenkov, 1982 = Nebria (Boreonebria) sajanicaBanninger, 1931
(Anichtchenko, 2004).

Carabus (Mesocarabus) lusitanicus latDgjean, 1826 =C. (M.) latus
Dejean, 1826¢.
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Biomorfa Austrumu

Centralie Pireneji

Sjerra Nevada

Sajani

Siki zemsegas Trechus2 Trechus2 Trechusl
plesgji Pt.(Cryobiug 3 Pt.(Cryobiug 1 Philorhizus1
Siki augsnes pkzji - - Typhlocharisl
ﬁg'sé?i'ekraﬁes Bembidion2 Bembidion2 Bembidion2
Siki petrofli . . Ocysl
olesgji Pt.(Cryobiug 2 Pt.(Cryobiug 2 Platyderusl
Ll.e“ virsaugsnes - Zabrus 2 Zabrus 2
miksofitofagi
Vidgji zemsegas Curtonotusl
miksofitofagi Curtonotusl Harpalus1 Harpalus1
Siki zemsegas Amara?2 Amaral

X e Amara?2
miksofitofagi
Fitofagi - - Eocarterusl
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Matrix 1. Overlaps between carabid communities in 11 habytzs in Sierra
Nevada

I 5

Il 0| 6

m |11 4

v (4] 2 1| 33

V 3|1 0 2| 22

VI |10 0 3 9| 23

VIl |0 | 2 0 1 2 3 6
VIl | 0| 0 0| 22| 2 7 3 36

IX 0] O 0 0 0 1 1 5 5

X (0| O 0 1 0 0 0 0 0| 3

Xl |O|O 0 17| O 0 0 19 2l Q 20

L v (v [Vl vl Vil |[X X Kl
Legend: | — nivicoles (at snow margin); Il — pethdps (talus); 1ll — endogean

(under deeply nested rocks or in soil crevices);—\alpicoles (stony tundras,
alpine meadows); V — rheopiles (rocky river bankég);— paludicoles (bogs/
swamps); VII — silvicoles (damp woods); VIl — pcles (meadows); IX —
humicoles (dry woods/brush); X — arboricoles (tseedb trunks); Xl —
steppicoles (steppes).

Figure 1. Triviality graphs for selected Figure 2. Triviality graphs for selected
carabid communities in Sierra Nevada carabid communities in SE Siberian
mountains

Legend: | — nivicoles; Il — petrophiles; Ill — ergkan; IV — alpicoles; V —
rheopiles; VI — paludicoles; VII — silvicoles; VIH praticoles; IX — humicoles;
X — arboricoles; XI — steppicoles. Light arrows5-20%; bold arrows — >50%.



In SE Siberia, out of the total of 532 carabid $p®cecorded, just about
80 (15%) occur in the alpine zone. Of these, 43 $g%) can be considered
exclusively alpine in that region, and 33 of them.( 6% of the total species and
77% of those that occur in the alpine zone) arénal@ndemics, while the
remaining 10 (2% of the total species or 23% oféhthat occur in the alpine
zone) are tundra species, living in alpine envirenta along the southern
margin of their ranges. In Iberian Peninsula, outhe total of 1170 carabid
species recorded, about 200 (17%) occur in thaalpbne, and 86 (or 7.5%) of
those are exclusively alpine. This shows that tleecentages of species
inhabiting the alpine zone and of exclusively adpispecies are very close
between the two regions.

Literature on south Siberian montane carabids isiewed, and
ecological/faunal composition of each alpine catatdommunity discussed in
detail. Data on biology, distribution, etc. is pided for each species.

Ecological groupings within the alpine fauna

Alpine environments are a complex patchwork of magi habitats
resulting from an interplay of factors that includkitude, slope directionality
and inclination, soil structure, and microclimat€hat's why the alpine
hygrophilous endemics and wide-ranging steppe spetiay live side by side
above 2000 m of altitude. Boundaries between oweargrand open land are the
most natural barriers that separate the alpineaféniam the lowland fauna.

Table 3. Distributional groups of alpine carabids

Group SE Siberia Iberian Peninsula

Species that inhabit alpine Members of the Holarctic genera
[sub]tundras and the snow belt, Trechus, Nebria, Leistus, Carabus,
and barely ever range below tre@terostichugCryobius).Most of
line. Many of them are small- these invaded south Palearctic
range endemic. Most are during Pleistocene cooling.
members of the Holarctic generaMediterranean/Paleotropical
Carabus Trechus, Nebriaor generaGeotrechus, Apoduvalius
Pterostichusthat evolved in Typhlocharis Penetretus
Pliocene temperate forests. StyracoderusPlatyderus Zabrus
Species that populate the alpineTrymosternus, Philorhizus,

zone in E Siberia belong to Cymindis Brachinusprovide a
subgenera of northern Asian  major share of species.

origin.

Alpine
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Biomorfa Sjerra Nevada Pireneji AUSSt.rP mu
ajani
Vidgji zemsegas Ophonug2 Curtonotusl Curtonotus2
miksofitofagi Pseudoophonuts Pseudoophonus  Harpalusl
Harpalus9 1
Harpalus5
Kopa: 12 7 3
Vidgji piekrastes  Anisodactylusl Amara?2 Amaral
miksofitofagi Amaral
Kopa: 2 2 1
Siki piekrastes Amblystomug® Bradycellusl
miksofitofagi Stenolophud
Acupalpusl
Kopa: 4 1 0
Siki zemsegas Amara3 Amaral2 Amara8
miksofitofagi Bradycellusl
Kopa: 3 12 9
Fitofagi Eocarterusl
Kopa: 1 0 0

4. tabula. Alpino sugu ungindu sastvs skrejvabtu biomorfis Ec platbas
vienadas dazdas kalnu sisimas.

Biomorfa AuSsthJmu Centralie Pireneji  Sjerra Nevada
ajani
Lieli virsaugsnes Carabus2 Carabus2
plesgji -
Lieli petrofili Pterostichus
plesgji ) (Lianog 1 )
. Brachinusl
leszii Pterostichus2 Pt.(Cryobiug 1 Styracoderug
plese) Cvmindis? Cymindisl
y Trymosternud
V'fj ol petrofi Leistus 1 Cymindisl Cymindisl
plesgji
e Elaphrusl Elaphrusl
Vllédszj'li piekrastes Iijlgg::;usll Nebrial Penetretud
plesc] Dinodesl Dinodesl
Siki virsaugsnes - Mesolested Mesolested

plessji
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Group SE Siberia Iberian Peninsula

Species that invaded mountainsBembidion, Notiophilus
during Pleistocene cold episode€urtonotus Amara— most are
and survive in alpine widely Palearctic or Holarctic.
environments only along the
southern margin of their ranges:
Boreal Carabus truncaticollis fleischeri
Pterostichus vermiculosus
Curtonotus alpinusand
Elaphrus lapponicusThese are
mostly taxa of northern Asian or
Angarid proto-tundra origin.

Forest, prairie/steppe, and Riparian species dfachyuraand

multizonal species that, under Bembidion mesoxerophilic species

right circumstances, may range of prairie/steppe complex:

into alpine [subJtundras: mostly members oHarpalus, Ophonus,

periaquatidBembidionspp., Licinus, Cymindis, Microlestes,
Intruders  Holarctic prairie/stepp@mara  SyntomusAlmost all are

andHarpalus,some woodland Paleomediterranean elements.

Carabus perhap®8adister

Cymindis, Paradromiuspp.

Most of these taxa are

Paleomediterranean elements.

Biomorfa Sjerra Nevada Pirengji AUSSt.rP mu
ajani
Vidgji petrofilie Leistus2 Leistus2 Leistusl
plesgji Cymindisl Pterostichus Pterostichus
(Cryobiug 2 (Cryobiug 2
Pt (Oreophilug
1
Cymindis3
Kopa: 3 8 3
Siki virsaugsnes Syntomug Syntomud
plesgji Mesoleste® Mesolested
Microlestes4 Microlestes3
Kopa: 8 5 0
Siki zemsegas Clivina 1 Clivina 1 Clivina 1
plesgji Trechus3 Trechusll Trechust
Philorhisus1 Pterostichus Pterostichus
(Cryobiug 8 (Cryobiug 6
Kopa: 5 20 13
Siki piekrastes Notiophilusl Notiophilus4 Dyschirius1
plesgji Tachyural Tachyural Notiophilus3
Porotachysl Asaphidion2 Bembidionl1
Asaphidiord Bembidionl19
Bembidion17
Lionychusl
Apristusl
Kopa: 26 26 15
Siki petrofilie Trechusl Geotrechud Masuzoal
pleseji Ocysl
Platyderusl
Kopa: 3 1 1
Sﬂ_(' augsnes Typhlocharisl Platydiolus1
plesgji 1 0 1
Kopa:
Lieli virsaugnes Zabrus?2 Zabrus?2
miksofitofagi
Kopa: 2 2 0
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Ecological groupings within carabid communities

Among the carabids, three major groups have beentifiéd: alpine-
tundra, alpine-meadow, and nivicolous. Many worlas® recognize a riparian
group (stream bank inhabitants). This is sometimasonable — e.g., in the case
of Staphylinidae, but among the carabids this grisymorly defined, especially
in montane Siberia, and is transitional in natueéMeen nivicolous group and
the middle-stream riparian fauna. The section “lhkbhased groups and their
zonal distribution” provides habitat-based caralildssification and data
showing the percentage of habitat-based groupariows montane systems.

The section “Seasonal aspects” briefly discussemafa changes in
montane carabid composition in south Siberia frarlyeMay to late August,
and in Sierra Nevada for all seasons.

Common and rare species listed (latter with notebiology); problems
and mistakes that affect the process of assigniegiss to either group are
discussed.

11



Origins and evolution of alpine carabid faunas
in various environments

Inadequate data on the impact of Pleistocene giagigrecludes good
understanding of the insects’ current distributgatterns. Cold episodes during
the Pleistocene can be argued to have all butayesirthe indigenous Tertiary
fauna (including that of deciduous forests) in namet and lowland Siberia;
however, the Iberian fauna retained some Tertigegnents. Siberian montane
insect fauna includes many more ‘young’ taxa thenlberian fauna.

Large numbers ofCarabus Pterostichus, and Platyderus species,
showing little interspecies differentiation but higariability ranges suggest
intense ongoing speciation that began during Pledste. By the peak of the
mid-Pleistocene glaciation, East Sayan is saidatee been fully raised yet still
relatively undivided (Obruchev 1953), retaining tfgas of upper Tertiary
terrain with smooth landforms and vast flat ardasting late Pleistocene, the
alpine areas of southern Siberia have assumed phegsent shape. Since the
fauna evolved during the cold episodes of mid- & IRleistocene when the
mountains were almost as they are today, it wasehwperature and humidity
that defined species distribution by shaping certeibitats available for beetle
species to settle.

The core of the alpine fauna began to take shapleapty during early
Pleistocene, in unusually humid climate. As palapbic/paleobotanical
findings suggest, Siberian mountains saw at least dlaciation episodes, of
which the most recent one (late Pleistocene) wasrtbst severe (Voskresensky
1962). During mid-Pleistocene, hygrophilous specmsing from the north and
west significantly augmented the alpine fauna. Liat®leistocene the climate
became drier and more hostile for the hygrophilaipsne fauna, as evidenced
by the absence dfesteva(Staphylinidae)l eistus(Carabidae), anéteroloma
(Silphidae) species in Jidinsky Range, SE Sibeudaisst and coldest montane
area. The high percentage of northern and alpireiasp groups shared between
eastern Siberian mountains suggests an intensalfaMohange that probably
occurred during Sarmatian glaciation (middle Ptgishe), when most of eastern
Siberia was dominated by tundra-steppe, and corgitie migrations of alpine
and tundra species along inter-montane valleys weaking place. After
subsequent warming, the tundra species had taateigo high altitudes where
they survived as isolated populations. Examplelde such tundra dwellers as
Carabus (Aulonocarabus) truncaticollis, Amara (Byaus) glacialis,
Curtonotus alpinus, Elaphrus lapponicusand Pterostichus (Lenapterus)
vermiculosus
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Tiek sniegts bailo un reto sugu saraksts, rétaj sugm noiditas to

ipatribas un biolgija.

3. tabula. Sugu ungin3u sagtvs skrejvabtu biomorfs dazdas kalnu sistmas.

Biomorfa Sjerra Nevada Pireneji A“Stff’”?“
Sajani
Lieli virsaugsnes Calosoma2 Carabus 5 Carabus8
plesgji Carabus 2 Pterostichus
(Steropuy 1
Kopa: 4 6 8
Lieli petrofili Pterostichus
plesgji (Lianoe 1
Kopa: 0 1 0
Hortobionti Lebia2 Lebial Tachytal
Paradromiusl
Kopa: 2 1 2
Vidgji zemsegas Styracoderud Calathus2 Diacheilal
plesgji Calathusl Licinus1 Miscoderal
Trymosternud Cymindis4 Pterostichus/
Cymindis3 Pterostichus Cymindisl
Brachinusl (Cryobiug 2
Kopa: 7 9 10
Vidgji piekrastes Elaphrusl Elaphrusl Elaphrusl
plesgji Loriceral Loriceral Loriceral
Nebria 2 Nebria3 Nebria5
Penetretu Pterostichus Diplous1
Pterostichus (Phoniag 2 Agonum?2
(Argutor) 1 Pt
Pt (Bothriopteru$
(Pseudomaselbs 1
Agonum2 Pt
Paranchusl (Pseudomaseus
Dinodesl )1
Chlaeniusl Agonum?2
Paranchusl
Synuchud
Dinodesl1
Chlaeniusl
Kopa: 13 15 10




gumikoli (sausi mezi un kmaji); X — arborikoli (koku un kimu stumbri); XI —
seppikoli (stepes).

1.2. nod$ ir par DA Sibrijas skrejvabtu alpno faunu. No 532
skrejvabdu sugm, kas migtas DA Silirijai, vien apngram 80 (15 %) sugas
sastopamas kalnu aphja zora. No tiem 43 (8 %) sugu dotajeritorija var
uzskatt par pieradiatam pie apinas zonas, 33 no tiem (kas gakst 6 % no sugu
kopgja skaita un 77 % no dlpaja zora sastopamajn) ir alpinie enémiki, bet
atliku&s 10 (2 % no kogja skaita un 23 % no aipaja zora sastopamajm) ir
tundras sugas, kuras #@lpja zora sasniedz savas izplahs aréla D robezu.
Iberijas pussalai no 1170 sug, kas naiditas dotajai teritorijai, apgnam 200
(17 %) sastopamas kalnu alpja zora, no tiem 86 (7,5 %) ir pieraditas pie
alpinas zonas. No Siem datiem redzams, Kadaigu skaits, kas apde alpgno
zonu un stingri alimam sugim Ibérijas pussa un DA Sikrija ir lidzverigas.

121,122,123, 1.2.4. un 1.2.5 apakstasdiéek sniegts literatas
parskats par skrejvatho petijjumiem Hamar-Dabana, DZidinskas augstiene,
Tunkinskije Gdci, Centalie Sapni un ZA Udinskas kalnu gdas atzari. Tiek
siki apskatta aptnas zonas skrejvalio ekologo-faunistisk kompozicija katrai
alpinai zonai. Tiek sniegti dati par skrejvabdiologiju, izplattbu un daZdam
suguipatribam.

Augstkalnu faunas ekol@iska struktaira

Augstkale ir saredits dazdu biotopu mozkveida kompleks. Tas ir
saisits ar nevien@rigiem ekolgiskiem apstkliem saisttiem ar augstumu virs
juras imepa, no@gzZzu sipumu un izvietojumu, augsnes stiukt un
mikroklimatiskam ipatribam. TieSi fipec vairak nela 2000 metru augstuarvar
mitinaties alpnas gigroflas sugas un plasi izpitits stepju sugas. Dalalpina
fauna atdals no idzenumu faunas pa dabisk skgta un aterta tipa ainavu
robezm.

Vabolu kompleksu ekol@iska struktira

Izdaliti tris skrejvabfu pamata kompleksi: kalnu — tundras,iatpdavu
un nivikolas. Biezi tiek izdati piekrastes sugu kompleksi, kas\dz kalnu upju
piekrast. Skrejvaboim Sis piekrastes sugu komplekss ir nespecifiglasi
Sibirijas kalnos. Nodia ,Biotopiska grugESana un to izplata klimata josls”
tiek sniegta skrejvaljo biotopisko grupu klasificija, tiek sniegts procerils
santrs dadas kalnu sistmas.

Nodda ,Faunas sezatie aspekti”isi tiek apskats skrejvabtu faunas
izmaigas D Silrijas kalnos periodl no maija 8kuma idz augusta befgn un
Sjerra Nevada kalnos s sezoas.
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As the tundra receded, many species came back thensouth. For
example, Cymindis arctica the only member of the tribe Lebiini living in
Yakutian tundro-steppes, has close relatives in gddtia and montane Central
Asia. Two members of the steppe subgebasus came about the same time:
Poecilus (D.) nordenskjoeldiranging from Bol'shezemel'skaya Tundra to
Chukotka, andP. (D.) nearcticusknown to occur in Canada and Chukotka.

The origin of some alpine Siberian memberdiofika andMasuzoawith
Oriental ties remains unclear. They may be Tertiatics, but a possibility of
more recent spread during the post-Pleistocene wpeak can not be
discounted.

By the time of Pleistocene cold peak, the nicheuadosnow spots and
alpine streams in Sierra Nevada was occupied BPgreetretussp. (Patrobini),
which might be the reason why the area has no epedfiNebria — the genus
that produced numerous species in similar envirantenfarther north (subgenus
Alpaeusin the Alps, subgener®8oreonebria and Catonebria in Altai and
Sayan). The situation is similar in the Caucasuser@Nebria is represented
modestly, whilePenetretuss very speciose. In Iberian mountains, Pleistecen
newcomerdterostichus (Cryobiusypp. most likely faced competition with the
local Platyderus both occupy similar niches, bRfatyderusspp. are generally
more thermophilous. As a result, in the north af eninsula onl\Cryobius
occur in the alpine zone, in the central part, BothobiusandPlatyderus and
in the southPlatyderusonly.

Ecomorphological classification of alpine carabids

Table 4. Habitat-based carabid classification reflecting gemature and
humidity

Increasing Open land Wooded areag Open land
temperature -
Decreasing Tundra Alpine Woodland Steppe
humidity |
. Nivicoles .
. Rheophlles Rheophiles Rheophnes Paludicoles
Hygrophiles Paludicoles| ) Paludicoles . .
. . Paludicoles| . . Limnophiles
Limnophiles|, . . Limnophiles
Limnophiles
. Tundricoles| Tundricoles Nemorgl Halophiles
Hygromesophiles ' ! Petrophiles
Petrophiles| Petrophiles Endogeans
Endogeans
Endogeans
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Praticoles
. Humicoles Praticoles
Praticoles S )
. . . Silvicoles Arboricoles
Mesophiles Praticole§ Humicoles ; ;
: Arboricoles | Myrmecophiles
Arboricoles ; -
Myrmecophile§  Nidicoles
Nidicoles
Mesoxerophiles Prairie/ Prairie/ Prairie/steppe Ephemeral
steppe steppe prairie/steppe
Steppicoles
Xerophiles Steppicoles Steppicoles Psammophiles
Deserticoles

An attempt was made to identify patterns of alpiaeabid fauna that
would help predict the impact of natural and ampiedactors. The concepts of
‘biomorph’, ‘niche’, and ‘habitat license’ are disgsed. The concept that every
niche has to be filled with a certain number ofatawhich allows to predict how
many vacancies exist, is criticized. Our resultggast that species deficit in a
habitat is a common phenomenon. Among similar h&hit90% would have
significantly less species than a model ‘fully &df habitat — perhaps as few as
15%. This means that the potential of a habitatoisbeing fully used. Carabid
faunal composition is shaped primarily by physfeators. In a given ecosystem
the species composition is determined mostly byotits migration-impeding
factors rather than its capacity.

Table 5. Numbers of genera and species by biomorph in varimontane
regions

Biomorph Sierra Nevada Pyrenees East Sayan
Large surface hunters Calosoma? Carabusb5 Carabus8
Carabus?2 Pterostichus
Total: (Steropu¥ 1
4 6 8
Large petrophilous Pterostichus
hunters (Lianog 1
Total: 0 1 0
Climbers Lebia2 Lebial Tachytal
Paradromiusl
Total: 2 1 2
14

1. matrica. Skrejvabdu kompleksu prklaSaris matrica 11 biotopos Sierra
Nevada

I 5
Il - |6
m 11 (1 |4
v |42 1] 33
vV [3]1] - 2 | 22
VI |1]- - 319 23
VI |- [2 ] - 1 12| 3 6
VI |- |- |- |22 |2 | 7 3 36
IX [-]1-1- - - 1 1 5 5
X -1 -] - 1 - - 1 - -1 3
Xl |- 1-1- 117 - - - 19 2| -] 20
L g vl M 1Y X[ Xl
Biotopi: | — nivikoli (sniegju maks); Il — petrofli (akmens nogruvumi); Il —

endogeji (d4i zem akmaiem un pazemes mikrodobumos); IV — alpikoli
(akmepainas tundras, aipas fdavas); V — redfi (upju akmeainie krasti); VI —
paljudikoli (purvi); VII — silvikoli (mitri mezi); VIII - pratikoli (plavas); IX —
gumikoli (sausi mezi un kmaji); X — arborikoli (koku un kimu stumbri); XI —
seppikoli (stepes).

V%@
"N

1. att. Skrejvabdu kompleksu 2. attels. Skrejvabdu kompleksu
banaliites attiethas Sjerra Nevada  banaliites attiethas DA Sifirijas
izpetitajos biotopos kalnu izgetitajos biotopos

—» 2550 % —* 2550 %
— =30 % — >30%

Biotopi: | — nivikoli (sniegju maks); Il — petrofli (akmens nogruvumi); Il —
endogeji (d4i zem akmaiem un pazemes mikrodobumos); IV — alpikoli
(akmaepainas tundras, aipas fdavas); V — redfi (upju akmeainie krasti); VI —
paljudikoli (purvi); VII — silvikoli (mitri mezi); VIl - pratikoli (plavas); IX —
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A Sjerra Centrala  Kantabrijas . .

Areala tips Nevada sistema kalni Pireneji
Eiro - silarijas 7 (8%) 11 (12.1%) 15 (15.4%) 17 (15%)
Vidusjuras 17 (19.3%) 10 (11%) 8 (8%) 8 (7%)
Senais 13 (14.7%) 7 (7.7%) 6 (6%) 6 (5.2%)
vidusjaras
Iberijas 8 (9%) 19 (21%) 12 (12.4%) 7 (6%)
Endeémiskais 17 (19.3%) 15 (16.5%) 19 (19.6%) 32 (28%)
Alpini - 2 (2.2%) 3 (3.3%) 4 (4%) 5 (4.3%)
Pirenejiskais
Kantabrijas - 0 0 2 (2%) 2 (1.7%)
Pirenejiskais
Betiko-rifu 7 (8%) 1(1.1%) 0 0
Kopgjais sugu 89 91 98 115

skaits

111, 1.1.2, 1.1.3. un 1.1.4. apak3niasidiek sniegts literatas g@rskats par
Pireneju, Kantabrijas kalnu, Cefiis kalnu sistmas un Sjerra Nevada
skrejvabgu faunas ptijumiem. Bez a2 ski aplikota katras aphas zonas
skrejvabdu ekologo-faunistisk kompozcija. Tiek sniegtas mas par visu
mingto sugu bioldiju, izplatibu un daZdam ipatribam.
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Biomorph Sierra Nevada Pyrenees East Sayan
Mid-size litter hunters Styracoderud Calathus2 Diacheilal
Calathusl Licinus1 Miscoderal
Trymosternud Cymindis4 Pterostichus?
Cymindis3 Pterostichus Cymindisl
Brachinusl (Cryobiug 2
Total: 7 9 10
Mid-size riparian Elaphrusl Elaphrusl Elaphrusl
hunters Loriceral Loriceral Loriceral
Nebria 2 Nebria3 Nebria5
Penetretu Pterostichus Diplous1
Pterostichus (Phoniag 2 Agonum?2
(Argutor) 1 Pt (Bothriopteru3 1
Pt Pt (Pseudomasedd
(Pseudomaselbs Agonum?2
Agonum?2 Paranchusl
Paranchusl Synuchud
Dinodesl Dinodesl
Chlaeniusl Chlaeniusl
Total: 13 15 10
Mid-size petrophilous Leistus2 Leistus2 Leistusl
hunters Cymindisl Pterostichus Pterostichus
(Cryobiug 2 (Cryobiug 2
Pt (Oreophilug 1
Cymindis3
Total: 3 8 3
Small surface hunters  Syntomug Syntomud
Mesoleste® Mesolested
Microlestes4 Microlestes3
Total: 8 5 0
Small litter hunters Clivina 1 Clivina 1 Clivina 1
Trechus3 Trechusll Trechusb
Philorhisus1 Pterostichus Pterostichus
(Cryobiug 8 (Cryobiug 6
Total: 5 20 13
15



teritorija, kuri parstav ...vidusfiras vai rietum-azt faunu, kura pirms ledus
laikmeta bija nefrprotami plagdk parstavéta. En@misku taksonu procents ir
ieverojami zemaks nek palearktikas dienvidu rajonos. 3.1. ntadtek sniegts
Carabidae DA Siinijas faunas frskats urisa faunas sasta anaize. 3.2. noda
analizts D Silrrijas Augstkalnes zanmitoSo skrejvabjy dzvoSanagpatribas
un abiotisko faktoru ietekme uz augstkalnu papijgm.

Alpino skrejvabdu faunas raksturojums

1. nodda ,Faunistisk kompoicija” sasiv no divam noddam, kuras
veltitas IkErijas pussalas un DA Siijas kalniem. 1.1. noda tiek analizta
Iberijas pussalas aipo skrejvabiu fauna, kura pamasasiv no taksoniem, kas
ir céluSies no platlapju mezu faunas vai tiem ir sendasjiras rgiona saknes.
Pec aralu tipiem tika izdaiti 13 skrejvabfu grupas. Bor@o un arktoapha
kompleksa vidji sastida ne vaiik par 2 procentiem. 2. talfupaiadits, ka vias
Iberijas pussalas kalnu skstas aptuveni 6-7 % ir sugas no austrumu
palearktiska at#a. Holarktisku sugu procents virzienz dienvidiem samazis
no 4,4 %1dz 1,2 %, palearktiskas sugas no 14 % uz 7 %, ropsdirijas sugas
no 15 %1idz 8.4 %, tas ir vigji divas reizes. TieSi aidi dienvidos aptuveni 2-3
reizes pieaug Vidusjas un se#s Vidusjiras rgionu sugas. Er@mnisko alpno
sugu skaits pussalas kalnos auiis 2.tabud. legito skaitu atkiriba tiek
izskaidrota ar augstkalnu faunas @th? izpstes tmeni, kK af ar dazdu kalnu
platbu un sadrumstafiitu, tongr encEmisku sugu skaits, kuras var konstat
katra konkiEta kalnu sistmas déa izradijas gandiz vierads.

2. tabula. Skejvabdu sugu skaita un proceitais saidzinagjums, daidos
Iberijas pussalas. kalnu ata tipos.

Biomorph Sierra Nevada Pyrenees East Sayan
Small riparian hunters Notiophilusl Notiophilus4 Dyschirius1
Tachyural Tachyural Notiophilus3
Porotachysl Asaphidion2 Bembidionll
Asaphidiord Bembidionl19
Bembidionl7
Lionychusl
Apristusl
Total: 26 26 15
Small petrophilous Trechusl Geotrechud Masuzoal
hunters Ocysl
Platyderusl
Total: 3 1 1
Small soil hunters Typhlocharisl Platydiolus1
Total: 1 0 1
Large surface Zabrus2 Zabrus2
semiherbivores
Total: 2 2 0
Mid-size litter Ophonug Curtonotusl Curtonotus2
semiherbivores Pseudoophonuts Pseudoophonus Harpalus1
Harpalus9 Harpalus5
Total: 12 7 3
Mid-size riparian Anisodactylud Amara?2 Amaral
semiherbivores Amaral
Total: 2 2 1
Small riparian Amblystomu® Bradycellusl
semiherbivores Stenolophud
Total:  Acupalpusl
4 1 0
Small litter Amara3 Amaral2 Amara8
semiherbivores Bradycellusl
Total: 3 12 9
Herbivores Eocarterusl
Total: 1 0 0
16

T Sjerra Centrala  Kantabrijas . .

Areala tips Nevada sisttma kalni Pireneji
Holarktiskais 1 (1.1%) 1 (1.1%) 4 (4%) 5 (4.4%)
Palearktiskais 6 (6.8%) 10 (11%) 14 (14.4%) 16 (14%)
Rietumu - 6 (6.8%) 6 (6.6%) 7 (7%) 7 (6%)
palearktiskais
Eiropiskais 2 (2.2%) 3 (3.3%) 4 (4%) 5 (4.4%)
Dienvid- 2 (2.2%) 5 (5.5%) 3 (3%) 5 (4.4%)
eiropiskais
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Ibeérijas pussalas karabidofaunu var igdafis izcelsmes ni dazdas
grupas:

1) Sugas ar afrotropisku vai paleotropisku izcetSann arglu tipiem, kas ir
sastopamas pussalas paSos dienvidu rajonos, vékdd 4%. Tas
uzskatmas par autohtoniem un visakajiem ItErijas pussalas faunas
elementiem.

2) Vidusjiras regiona izcelsmes sugas, kuipatsvars Ibrijas pussalas faan
ir vislielakais — apraram 90% no faunas kopdmbDaZzi taksoni no tiem
neogna un pleistoéna pussalas teritofij deva virkni autohtonu sugu
veidoSaas centru. K piengrs @adiem taksoniem iZabrus, Platyderusin
TrechusginSu sugas.

3) Borailas sugas, kas #bjas pussd ir norakuSas pleictogna apledojumu
laika sasida 6%. Pie ®n pieder vaitkas Amara, AgonumBembidion
ginSu sugas.

3.2. nod& ,lbérijas pussalas Augstkalnes Carabidae” aptskat
skrejvabdu alpnas faunas kojgas ipatribas. Iigrijas pussalas igitaja alpinaja
zora kopuni pec literatiras datiem un autoragf@umiem konstattas 202
skrejvabdu sugas, kas pieder pie 17 #anb, 42 dzimim un apak3dziram.
Marami ir afi skrejvabdu algnas faunas izmaias virziem uz dienvidiem.
Pirmkart, tas pamaams koja sugu skaita, kas apd®m alpno zonu
samaziasaras veidi un termoflas tribas Lebiini sugu skaita palieiffaris
veida. Pirenejos atmétas 115 sugas no 31 dzimtas 26 naikuir endmiskas.
Kantabrijas kalnos 98 sugas no gfits, no kuim 18 ir en@miskas un 91 suga
no 29 gintim Centalaja kalnu sistma no kuam 16 ir enédmiskas sugas. No
alpinas zonas Serra Nevada dienvidu pussalas anzs 89 sugas no 4ntim
no &am 17 sugas ir erghiskas.

Dienvidaustrumu Sibirijas karabidofauna

1. nodda pec literatiras datiem tiek sniegtséfama regiona dabas
apstklu (reljefa, klimata un augp) raksturojums. 1.1. notiasikak raksturoti
dabas un klimatiskie faktori katram ngetgmas DA Silarijas kalnu rajonam.

2. nodd tiek analizta literatira par Silirijas skrejvabtu faunu un
ekolagiju sakot no XIX gs. lidz misdieram.

3. nodda sniegts kopjs iss DA Silirijas Coleoptera faunasarskats.
Masdienu sasts Silarijas faunai ir no postpleistoja laika. Zogeogafiska
aspeki DR Silarijas vabdu fauna pamat sasiv no palearktiskiem un
holarktiskiem taksoniem. Dienvidu stepju rajonosimti pievienojas nedaudzi
taksoni tie, kuri racgjusi pardzvot temperatras samazasanos Mongolijas
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Table 6. Numbers of alpine genera and species by carabiddyjgh present on
equal area in different montane regions

Biomorph East Sayan Central Pyrenees Sierra Nevada
Large surface Carabus2 Carabus2
hunters
Large petrophilous PterostichuqLianog
hunters 1
Mid-size litter Pterostichug? Pterostichusl Brachinusl
hunters Pt.(Cryobiug 1 Styracoderud
Cymindis2 Cymindisl
Trymosternud
Mid-size Leistus 1 Cymindisl Cymindisl
petrophilous hunters
Mid-size riparian Elaphrusl Elaphrusl Elaphrusl
hunters Nebria 1 Nebrial Penetretud
Dinodesl Dinodesl
Small surface Mesolested Mesolested
hunters
Small litter hunters Trechus2 Trechus2 Trechusl
Pt.(Cryobiug 3 Pt.(Cryobiug 1 Philorhizus1
Small soil hunters Typhlocharisl
Small riparian Bembidion2 Bembidion2 Bembidion2
hunters
Small petrophilous Pt.(Cryobiug 2 Pt.(Cryobiug 2 Ocysl
hunters Platyderusl
Large surface Zabrus 2 Zabrus 2
semiherbivores
Mid-size litter Curtonotusl Curtonotusl Harpalus1
semiherbivores Harpalus1
Small litter Amara?2 Amara?2 Amaral
semiherbivores
Herbivores Eocarterusl

17



Table 7.Ecomorphological classes of alpine carabids

Class Subclass  Group Sierra Nevada  Pyrenees East Sayan
& Herbaceous Paradromius
3 stem 1
£ climbers
; Leaf climbers| Lebia2 Lebial
a (arboreal/
o herbac.)
T % Surface | Calosomal Carabus2 Carabus4-5
3 X ground Carabusl
&S walkers
QG Elaphrusl Elaphrusl Elaphrusl
g g E;J(;Lancde Asaphidiord | Asaphidion2
n 2 runners
Notiophilus Notiophilus | Notiophilus
Topsoil & |Loriceral Loriceral Loriceral
litter dwellers| Licinus 1 Licinus1 Badisterl
§ %) Brachinusl
S g Litter Calathus Calathus Calathus
€ 2 dwellers Synuchus | Agonum
S @ Cymindis Cymindis | Cymindisl
Q Litter & Syntomus Microlestes
S crevice | Microlestes
p runners | Mesolested
3 Philorhuzusl
5 Endogean | Tachyural
é dwellers | Porotachys
n Litter & Styracoderud | Pterostichus | Pterostichus
soil dwellers
Litter & Penetretud Platydiolus1
crevice
dwellers
—_ Ground Miscodera
T o0 runners-
32 % diggers
o 5 S Ground | Clivina 1 Clivina 1 Dyschirius1
— diggers Clivina 1
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un lidz misdieram. IpaSa uzmaba veltta darbiem, kas saiit ar Iberijas
pussalas augstkalnu rajoniem. 3. rladsniegtsiss visfarigs Iterijas pussalas
vabdu kartas (Coleoptera) raksturojums. Pirank raksturota Ibrijas pussalas
karabidofauna, uzsveraist sugu daudzveidu un hitiskakas at&iribas no citu
Eiropas rgionu fauram. Redgja Iberijas pussalas skrejvahokatalog (Serrano
2003) ir noaditas 1158 skrejvalio sugas, kasapstav 176 gintis un 38 tribas.
Papildus @l ir japieskaita @l 13 sugas, kuras nodtjas pussalas ir aprakiss
promocijas darba autors (Anichtchenko 2003, 2026a5b, 2007, 2008), turddl
daZas sugastvatrodas aprak&tanas stadij Tas liecina pairkartigi lielo sugu
daudzveitbu un vienlaitgi par saréra nepietiekamu izftamibas pakpi.
Apméram 500 skrejvala sugas, kas ir tikai nedaudz ralagpar pusi no kogja
Ibérijas pussalas sugu skaita,gimam ir endmiskas vai subenrthiskas
(Serrancet all., 2003). Citos Vidusijras rgiona apgabalos tik augsts éndsma
procents ir nosrojams tikai Anatolif, kur ir 41% no 1086 sdgn (Casale &
Vigna Taglianti, 1999), un Ap&nu pussal, kur enémisma &ditaji ir nedaudz
zenaki 30 % no 1350 sugn (Serrancet all., 2003). Rrejos Vidusjira reziona
apgabalos ermisma procents ir mami zenaks un ,pierdaram, Bulgrija ir
tikai 10% no 741 sugas (Gueorguiev & Gueorguie®5)9

1. tabula. Ibgrijas pussalas skrejvaloendmisms. lekauti tikai tie taksoni,
kuri parstaveti vismaz ar 10 vai vadk encmiskam sugm (pec Serrano et all.
2003, ar izmaiam).

Triba Apakstriba vai gints Sugu skaits % en@miki
Carabini Carabus 29 55%
Nebriini Leistps 16 56%

Nebria 19 63%
Trechini Tribe as a whole 97 92%
Bembidiini Anillina 82 100%
Molopina 15 93%
Pterostichini Cryobius 17 94%
Pterostichus 27 44%
Zabrini Zabrus 31 93%
Platyderus 54 96%
Sphodrini Calathus 22 54%
Laemostenus 16 81%
Lebiini Trym_ost_ernus 10 90%
Cymindis 13 38%
Brachinini Brachinus 22 40%
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MATERI ALS UN METODES

Promocijas darb apkopoti 10 gadus ilgu laukagtgumu rezulsti
Dienvidsilarijas un Itgrijas pussalas kalnos.&ffjumu rezulita tika apstidati
aptuveni 10 000 skrejvahoeksemglri, kas iewkti petamajas teritorias. Katrs
ipatnis tika noteiktsidlz sugas vai pasugasnenim. Vairunma gadjumu sugu
noteikSanai vabem tika atprepatas genitalijas. Autors ir izstidajis aprolgjis
un pilnveidojis orginalu pilnigi jaunu metodi, kas saitt ar idz galam iz@rsta
tevinu aedeagusek&ja maisa —endofallusizpéti un izmantoSanu sugu pieai
noteikSanai, metodes efektitit parbaudot uz vaiikk neks 600 sugm. Autors
shiedz pretzu materila vak8anas vietu sarakstuz kif to pasaules kolekciju un
muzeju sarakstu, kas tika revidgtas alpno skrejvabfu sugas. Dartb
raksturotas §jumos izmantais lauka ptjumu metodes, mataia vakSanas
ipatnbas, & an raksturota mateiia noteikSanas metodika. Nioitas datu
matenatiskas apstides metodes. 3. nodda ,Sugu sarakstu sastiSanas
metodes” aplkotas prokdmas, ar kuim autoram fcas saskarties, veicot iap
rezul&tu safdzinoSo anati un nosakot sugu dadibas koeficientu.

3. nodda ,Sugu sarakstu sastiSanas metodes” diskiis par prokdmam,
ar kuam nacas sastapties, veicot faunu isizinoSo anaki un apgékinot sugu
dazdibas koeficientu, konkti runajot par taksonomisko, zgeogufisko,
ekolagisko, morfolgisko sisemu neatbilsbu, kuru ietvaros tika veikta
biologiskas daudzveitbas apraks$ana. Darh par pamatu tika izmantot&gieja
Palearktikas skrejvalpo katalog (Lobl & Smetana, 2003) pielietoskrejvabdu
dzimtas sistedtika, kurai veiktas nelielas korekcijas, par dar ir rurats
promocijas darba tekstZoogeoggfiskie, ekolgiskie un morfolgiskie termini
Sap promocijas darb lietoti atbilstoSi visprpienemtaim biologijas ziratnes
nozares tramtijam.

5. nodd aplikots Palearktikas ied@ims daZdos zogeogifiskajos
apgabalos un raksturoti piemto arélu tipi. Apspriestas probinas, kas rais

noertgjot petamo teritoriju daZdu zonu faunu specifiskumu. Raksturots

jédziens ,endmiska” suga, sniedzotatdefirgjumu un pielietoSanu Saj
promocijas darfh Nodda ieklauta sbima, kug ieklauti dati par zogeog#fisko
apgabalu graatiju.

Iberijas pussalas karabidofauna

1. nodd pec literatiras datiem apkopots dhjas pussalas dabas un
klimatisko apstklu raksturojums, ieskaitot detadte alpgno zonu apakiu
raksturojumu lIbrijas pussalas kalnos. 2. nd@la anali£ti literatiras dati, kas
veltiti skrejvabdu faunas un ekofgjas raksturojumam,akot ar XIX gadsimtu
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Class Subclass  Group Sierra Nevada  Pyrenees East Sayan
@ Stenolophus
@
€5 Amblystomus
S c
8 c
S o
n
3w Ophonus
g oo
=0 =
>
BE3
(%] 5 =
() S5 = O
= | N
S o
5 o Harpaloid Ha_rpalus Harpalus Harpalus
2 2 subsurface | Anisodactylus | Amara
h— Ke]
g ? dwellers/ |Amara
3 Q climbers
Q=
85 Zabroid | Zabrus Zabrus Curtonotus
e =
50 subsurface
89 dwellers/
a E climbers
- Ditomoid | Eocarterus
ks subsurface
o dwellers/
= ,
S climbers
19



RESULTS

The annotated checklist has been compiled thauded a total of 282
spp., of which 5 spp. are new records for alpineS®eria, with geographic
distribution clarified for 49 spp.; one new subggn®5 new species and 1 new
subspecies described, 8 names synonymized, anmsated as valid species.
Distribution and habitat data provided for eachcege

Species numbers/percentages have been comparedebetange type-
based groups represented in the surveyed alpires.akdeven habitat-based
groups have been identified among alpine carabidgicbles; petrophiles;
endogeans; alpicoles; rheopiles; paludicoles; cgileis; praticoles; humicoles;
arboricoles; steppicoles) and analyzed. Distrimaiogroups of alpine zone
carabids have been analyzed (Table 10). A habésedb classification reflecting
environmental temperature and humidity has beerpgeed (Table 11).
Numbers of carabid genera and species per biombgse been analyzed
between montane regions in general (Table 13) ahdden zones of equal area
(Table 14). Ecomorphological classes of alpine lmdsahave been defined and
discussed (Table 15).

New taxa described by the Author from the areadistuunder this
project include:

SubgenusCantabrozabrusAnichtchenko & Ruiz-Tapiador, 2008; new
species Pterostichus (Phonias) shavrinD.Berlov & Anichtchenko, 1999,
Pterostichus (Phonias) burkha®.Berlov & Anichtchenko, 2005Platyderus
mardukAnichtchenko, 2003Rlatyderus itziarae, P. migelangeli, P. mateui, PI.
toribioi, P. berlovorum, P. sagrensis, P. valenaiarfAnichtchenko, 2005)P.
barsevskisi Anichtchenko, 2010,Philorhizus tinauti Anichtchenko, 2005,
Platyderus marianicusRuiz-Tapiador & Anichtchenko, 2007Platyderus
oretanicus, Zabrus (Iberozabrus) uhagoni, @) fuentei, Z. (I.) seoanei
(Anichtchenko & Ruiz-Tapiador, 2008Masuzoa baicalensisShilenkov &
Anichtchenko, 2008Zabrus (Pelor) hiekefnichtchenko & Gueorguiev, 2009,
Trechus tchibiloeviAnichtchenko, 2009Stolonis charruaAnichtchenko, 2009,
Eucheila (Eucheila) mirificgAnichtchenko, 2009Anthia (Anthia) mannerheimi
afghanaAnichtchenko, 2009 (Carabida®oreaphilus komsomolk&aghavrin &
Anistschenko, 2000l esteva dabanensiShavrin, Shilenkov & Anistschenko,
2007,L. barguzinicaShavrin, Shilenkov & Anistschenko, 2007 (Staphgae)

u Iberodorcadion zenet&nichtchenko & Verdugo, 2004 (Cerambycidae).

From materials of expeditions was described 2 n@aeies:Pterostichus
(Cryobius) sojot Shilenkov, 2000 (Carabidaeli Domene anichtchenkoi
Feldmann & Hernando, 2005 (Staphylinidae).
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identifikacija. autors ir izs@idajis aprolzjis un pilnveidojis orginalu pilnigi
jaunu metodi, kas saitt ar 1dz galam izeérsta €vinu aedeagusekja maisa —
endofallusizpeti un izmantoSanu sugu pi2ai noteikSanai

Darba aprobacija

Par promocijas darb&rhu autors ir publigjis 40 ziratniskos rakstus.
Promocijas darba mateli ir prezentti vairakas starptautisis ziratniskas
konferenes.

Darba apjoms un struktira

Promocijas darbs izik$tits 156 Ipp. Un satur 16 tabulas, 2 diagrammas, 2

datu matricas, 3 kartes, 2mgjumus, 1 sBmu un 9 fotoatlus. Darbs sagv no
ievada,cetram noddam, nobeiguma un literatas saraksta, karrieklauti 372
literatiras avoti. Pielikum, kas aipem 47 Ipp., ielautas 2 tabulas ar
informaciju par Dienvidsifirijas un ligrijas pussalas kalnu sishu alpno zonu
skrejvabdu klasifikaciju, izplatbu, un biotopisko pieddu, ka ai pilns
sistenatiskais konstato taksonu saraksts, radiot to sinofimus un rakstdgako
biotopu fotoattli petamajas teritorigs.
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Péttfjuma merkis un uzdevumi

Petjuma merkis: Ekologiskas struktiras un faunas foresaras
mehanismu izg@Ete teritorigs ar augstu telpigk diferencicijas palipi, par
pieneru izmantojot alpno skrejvabtu faunu Dienvidsifrijas un Ilgrijas
pussalas kalnu sighas.

Petijuma uzdevumi:

1) Veikt Dienvidsilarijas un Itgrijas pussalas kalnu sisbas alfno faunu
inventarizciju;

2) lzpetit alpino skrejvabtu kompleksu strukiru un atseviu sugu
ekolagiju;

3) lzdalit alpino skrejvabiu biotopiskos un horofgskos grugjumus, k& an
ekolagiski-morfologiskas klases un iiit to zoralo un joslu izvietojumu;

4) Veikt alpino faunu zogeogtfisko anaizi regioniem ar daZdu zoralo un
joslu strukfiru;

5) lezimét iesgEjamos alpno skrejvabtu faunu veidoSais cdus.

Zinatniska novitate
Balstoties uz persagajiem matedliem un daZdu pasaules muzeju un

specilistu kolekciju matedliem, pirmo reizi ir saadits faunistiskais
skrejvabdu dzimtas alpno zonu sugu saraksts Austrumi®aj kalniem un
¢etram kalnu sistmam Ibérijas pussd (Pireneji, Kantabrijas kalni, Ceihi
kalnu sistma un Sjerra Nevada kalni). Kgjpis sugu skaits, kas tika kongtais
iepriek8 nosaukto kalnu almjas zoras ir 282. Katrai sugai sniegta infoinija
par geogafisko izplatbu un biotopisko pieddyu. 49 sugm tika precizta
geogafiska izplatiba, bet 5 sugas pirmo reizi aditas Austrumu Sapiem.

Petijumu rezulsta izdalitas un izptitas ekolg@iskas grupas izéetajos
regionos. Veikta to kogja un atsevifi alpino zonu sugu sasta un
zoggeogufiska anafze un katram ggonam atsevi§ ieziméti iesggjamie alpnas
faunas veidoSadis céi.

Veikts hitisks ieguldjums alpno zonu un citu augstkalnu apgabalu
skrejvabdu sistematika un taksonomij. Petijumu rezulita autors ir aprakgts 1
zinatnei jaunu apalg@nti, 20 ziratnei jaunas sugas, noteikti 8 jauni sifron 3
taksoniem paaugstits rangs no pasugaslz sugasimenim.

Sugu pretzai noteikSanai. Metode apmib nosakot vaik nela 600
skrejvabdu sugas un sevi pigijusi ka viena no preeakajam sugu
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Taxonomic changes was made:

Nebria (Boreonebria) dabanensisShilenkov, 1982 = Nebria
(Boreonebria) sajanicaBanninger, 1931 (Anichtchenko, 2004%arabus
(Mesocarabus) lusitanicus lati3ejean, 1826 €. (M.) latusDejean, 1826¢C.
(M.) macrocephalus cantabricu€hevrolat, 1840 =C. (M.) cantabricus
Chevrolat, 1840.C. (M.) macrocephalus barcelecoanuapouge, 1924 <.
(M.) cantabricus brabeuschaufuss, 1862 (comb. nowl. (M.) lusitanicus
baguenai Breuning, 1926 =C. (M.) dufouri baguenai Breuning, 1926
(Anichtchenko, 2004)Platyderus sciakyileanne, 1996 Platyderus speleus
sciakyi Jeanne, 199&abrus (Iberozabrus) seidlitzi laurakoribio, 1989 =Z.
(1) laurae Toribio, 1989;Zabrus (Iberozabrus) seidlitzi gredosandsanne,
1970 =Z. (I.) seidlitzi seidlitziShaum, 1864 (Anichtchenko & Ruiz-Tapiador,
2008).

New faunistic records for south Siberidotiophilus jakowlewiTschit.,
Trechus manensiBel. et Kabak;Trechus minaicuBel. et KabakPterostichus
(Plectes) dreschefr.-W. (Shilenkov & Anichtchenko, 19991}t. (Lenapterus)
vermiculosusvien.
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CONCLUSION

In Spain and southern Siberia, alpine carabid fawghew similar (20%
avg.) endemicity levels if well-studied territorie$ similar area are compared.
Endemic species make up 24.5% of the alpine zongbihs in East Sayan;
8.8% in Hamar-Daban; 13.6%, in Tunkin Goltsy; 28f6the Pyrenees; 19.6%
in Cantabrian Mtns.; 16.5% in Central Sierras; 201% in Sierra Nevada.

Alpine carabid communities are comparable amongsthdied areas in
terms of diversity: 38 to 55 spp. In alpine tundr@®monal and zonal habitats of
Sierra Nevada support equally diverse carabid faB8 vs. 40 spp.), while in
SE Siberia the azonal habitats (also with 38 spm)1.4 times less diverse than
zonal habitats (55 spp.). High aridity is respolesitor the richness of azonal
habitats in alpine Sierra Nevada.

In SE Siberia, the endemic alpine species areecblad hygrophilous
species of temperate and tundra zones, while itb#rgan south they are related
to steppe xerophiles. This means that the alpicales genetically close to
tundricoles in humid areas of the Palearctic anste¢ppicoles in dry areas.

The carabids inhabiting the alpine zone in SE $bend lberian
Peninsula can be divided into three groups basedlistnibution: (i) alpine
species proper (include many narrow endemics); lfidreal species that
immigrated during Pleistocene cold episodes; arniyl ifitruders — mostly
prairie/steppe, periaquatic, or multizonal spetied spread into the alpine zone
when the conditions are right.

The Iberian alpine carabid fauna stands out becadséhe strong
presence of Mediterranean genera, sucBestrechus, Apoduvaliy3rechini),
Typhlocharis (Bembidiini),  Penetretus (Deltomerini)  Styracoderus
(Pterostichini) Platyderus (Sphodrini) Zabrus (Zabrini), Trymosternus,
Philorhizus, CymindigLebiini), and Brachinus(Brachinini). Boreal elements,
that have invaded the alpine zone during Pleis®ceoling episodes, are rather
poorly represented.

Species composition of each ecosystem is definedisipric factors
obstructing species migration, rather than by lahkigipacity. Physical factors
are primary drivers of the carabid faunal compositi

The Iberian alpine carabid communities show sighsaanal makeup
typical to montane Central Asia, like the preseat&ocarterusspp. and high
montane endemicity among some genera, e@ymindis Brachinus
(Brachinaptinu$ spp. look a lot likeB. taschkenticusr B. kryzhanovskyirom
western Tien ShanCarabus (Iniopachud look similar to the Tien Shan
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DARBA VISPARIGS RAKSTUROJUMS

Promocijas darbtiek aptikotas skrejvablo dzimtas vablu (Coleoptera:
Carabidae) afpo faunu zogeogifiskas, taksonomisis, faunistisks un
ekolagiskasipatribas Dienvidsifrijas un Ikgrijas pussalas kalnos.

Temas aktualitates pamatojums

Augstkalnu faunu izgtei ir liela ziraitniska nomme, jo, balstoties uz
iegitajam zinaSaram, var seciat par visfrigiem biolgsiskiem un klimatiskiem
procesiem, kas notikusi noteiktogi@nos, K afi spriest par to faunu veidoan
ipatribam, par sugu izcelSaa centriem un sugu izpidaras un ieakSanas
cdiem da#dos geogafiskajos apgabalos. Sie jajmi lidz Sim
entomolgiskaja un zogeoggfiskaja literatira aplikoti galvenolrt hipogzu
Iimen, bez nopietna zitniska pamatojuma.

Nedz Dienvidsilirijas, nedz Ibrijas pussalas kalnoglz Sim nebija veikti
Sada veida kompleksigtijumi. Divu pilnigi neatkaigi veidojusos kalnu sistnu
augstkalnu faunu salzinajums palielina iegto petijjumu rezuliitu objektivitati.
Neskatoties uz liém atkirtbam dabas un klimatiskajos apisfos unjoti lielam
faunistiskm at&irtbam daZda ranga sugas un pasugameha taksonu
encmisma, Dienvidsilirijas un Itgrijas pussalas kalnu skrejvdbhodzimtas
vabdu alpnas faunas kompaeija izdevas atrast kofgas iemmes ginsu, sugu,
dzvibas formu koréicija lidzigas ekolgiskajs ni%s.

Jaugjumi, kas saisti ar daadu zemeslodegeogafisko apgabalu faunu
raSanos un to veidoSancdiem, nmisdieras jopropm ir stidigi un uz tiem nav
viennoZmigu atbilzu. Svags uzdevums So jaljumu risiraSara ir pareizi
izvéleta modégrupa. Sai grupai iptbilst vaiskiem pamatkritrijiem: tai jabit
pietiekami labi tasonomiski izfitai, jabut parstavetai ar lielu sugu skaitu un tai
ir jabat ar plasSugeogafisko izplatbu. Promocijas dagbizvéleta moddgrupa —
skrejvabdu dzimta piliaba atbilst visiem Siem krérijiem.

Globalo klimata izmahu rezulita, kuru negavas sekas augstkalnu
rajonos redzamas jau tagad,iaefipfauna ir spcigi apdraudta. Daudam alpgnas
zonas sugm jau tagad draud izmirSana. Daudzasano it Sauri specialigusSies
encmiki, kas apdwo pavisam nelielas teritorijas. Rtpt savstarfjas
attieabas, kas valda starp daffem augstkalnu ekoséhas posmiem, var
prognozt tas @laku atistibu. Promocijas dagbatspogiptie rezulsti klts par
pamatu dlakiem faunistiskiem un z@eoggfiskiem Etijumiem, kas tuvias
mas pilrigai  izpratnei par zemeslodes augstkalnu fgengzi un
optimalakajiem risirsjumiem alpnas faunas aizsarttzai.
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Promocijas darbs veikts Irkutskas Valsts Univatsg Zoolgijas katedi subgenusCarabus (Cratocarabu$. In the alpine SE Siberia, northern Asian

(Krievija), Graridas Universittes Zoolgijas katedi (Spanija) un faunal elements are prevalent, while taxa of Oskties are scarce.
Daugavpils Universittes Sistertiskas biolazijas institita (Latvija) ar In alpine SE Siberia, the carabid communities shawsignificant
Spanijas Starptautisis Sadartbas veiciaSanas genfiras (AECI) un presence of hygro- and mesohygrophil@erabus, Pterostichysand Nebria
Daugavpils Universiites finansilo atbalstu. spp., while xerophilous species are all but absent.

In various mountain systems, alpine carabid comtimmshow similar
ecological makeup, rigidly defined by the enviromtieyet based on different
sets of taxa. Due to xerophily, some habit/trogtmups — such as small surface
Zinatniskais va@tajs: Dr. biol., profesors, LZA korespoetdjloceklis hunters and most semiherbivores — are more divertbe Iberian fauna.
Arvids BarSevskis

Oficialie oponenti: Dr. biol., asogtiais profesors
Voldemars Spungis
(Latvijas Universittes Biolgsijas fakultte),

Dr. biol., vadoSais @inieks,Aleksejs Savrins
(Daugavpils Universittes Sisteritiskas
Biologijas instifits),

Dr. biol., profesord\rt iirs Skute
(Daugavpils Universiites Ekolgijas instifits).

Promocijas darbs izamlats, izmantojot Eiropas Sati fonda projekta
ietvaros ie@dato laboratorijas un biroja tehniku un modentis
doktorantu studiju vietas.

Promocijas darba aizsSana notiks Daugavpils Univeiis
Sistenatiskas Biologijas institita, Vieribas ied 13, 424 aud. 2010. gada
7. junija.
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