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Abstract 

Betwl.!cn April "nd Ju ly 2002. thc cünscqucllccs of the (dcsircd) clearing of vcgclal ion by routine 
shooti ng cxerciscs Oll an aCl ivc mi litary training area in Saxony werc in vcsl igalcd. 1\ 11 imponant taxa 
01' cpigcic invcl'lcbratcs (spiders. ground bccIlcs. wa5ps. bccs. grasshoppers) wcrc faund after the 
bu rning of hc<l thcr ami rorest si lcs. Shallow, sllart-term and small- sizcd pa Ich)' vegetation tircs did not 
ha vc any scverc c ffect on the groll nd beeI le asscmbJagcs. 7 1 spccics 01' ground alld tige r bcctles were 
fou nd by pitfalltrapping. T hc recolonisation by carabid bcetlcs occurred immediately after the burning. 

Zusammenfassung 

Oie Verbreitung dei' und 'Wicderbes iedlung durch La ufkiifcr (C arabidae) auf 
gebnlll nt en flüchen untersc hiedlichen Allcrs nuf dem aktiven Truppe nübungsplatz 
))Oberlausitz« - Zwischen April und Juli 2002 wurden auf eincm akti ven Truppcnübungs
pl atz in Sac hsen die Fo lgen der (erwünsc hten) Offenlanderhaltung durch rout inemäßig 
stattfindende Schießübun gen untersucht. Auf" den gcbrannten I-Ie ide- und Forstfl ächen 
wurden a lle wesent lichen Vertreter der epigäisehen Wirbellosenfauna (S pinnen, Lau fkäfer. 
Wespen, Bienen , Heuschrecken) nachgew iesen. Die Auswertung der Bodenfal len-Fiingc 
von Lau/"- und Sand laufkäfe rn erbrachte 71 Arten. Die beobachteten klcinräumigcll, ku rz
zeitigen und obernäehliehell Brände ze igten keine sc hwerwiegenden Auswirkungen auf 
die Carabidcllzönose. Die Wiederbesiedlun g der gebrannten Areal e setzte so f'o rt ein. 

I.lntroductiol1 

NU l11 erous endan ge rcd anim al and pl ant spcc ies dcpcnel on the prese nce 0 1' open 
landscapes. Today, such locat ions have becol11e rare in Central Europe, wllere they ea rl be 
faund lllainly as man-made sites, like post-mining landscapes 0 1' military training areas . 
Both landscapes are characteriscd by an o ligo trophie an d llllfragmcnted status anel th e 
latte r prcscnt a mosa ic of different biotopes duc to the elTeets of mil ita ry utili sat ion (UNSELT 
1994, W,\LLSCIILÄGEK et al. 2002). Shallo\\', shon-term and small-s ized patchy vege tati on 
lires caused by routine shooting cxercises, as weI l as tank driving c.\crciscs, wh ich wcre 
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balh sLudicd 011 an active military training area in Easlcrn Saxony, accounl for an effccLi ve 
- and desircd - clearing of vegcl<ltioll. 

Carabid bectles belang Lo one 01' thc important groups of surface-dwelling arthropods 
with rcspecl Lo spec ics in ven tary and dcnsity. They are frequent!y used in eco logical 
swdics because they constitu!c bio-indicators duc 10 their speci lic ecological requ ircmcnts 
conccrning abiotic and biotic habitat factors (TI-I1[~LE 1977, WACHt-.'lANN cL al. 1995). 

Thc aim of aur study was (Q invest igate the distribution of allel recolonisation by ground 
beet lcs on burnt arens of different age Oll thc aC li ve military training area ))OberlausitzK 

2. Materials and mcthods 

Thc military training area »Oberlausilz« in East Saxony is loealed bet\Vccn the towns 
and villages We ißwasser, Noch ten, RietseheIl all el Steinbach and divideel by the power 
plant Boxberg into an castern ( 14000 ha, shooting exercises, driv ing manoeuvres) and a 
western part (2000 ha, driving manocuvrcs, c.g. by tanks). The traini ng area has been in 
lI se s ince 1945 and is characterised by dry and sandy habitat s, consisting of large pine 
forests, open inland dunes, covercd mainly by COIYllephorus callescells (L.) P. Beauv. , 
C%l/lagrostis epigejos (L.) Roth and heath, Ca//una vII/gari.\' (L.) Hull (WANNER ct al. 
200 1, 2002, 2005; WANNER & XYL/\NDER 2003a, b; \VU:SENER et al. 2004). 

The sandy and dry slopc »82«, wh ich burnt Jl1osaic-like duc to shooting cxercises in 
June 2000, is located on the castern part of the mi litary instalbtion . The small burnt areas 
were covered after the fire with Ca//lll1a vlIlgaris, PteridilllIJ aquilinul1I (L.) Kuhn and 
Ca/alllagrostis epigejos . The unbuflll control areas were dom inat ed by C. epigejos. 
Additionally, large areas were covcred with P. aq/li/ill/llll, Rumex acetose//a L. and RlIbus 
jrllficoslfs L. The sandy and dry study area »83« is a s111all hili that burnt in lunc 2000. 
8efore the lire look 1'1 ace, il was covered with C. vu/go/'is. Two years after the burning, 
the area was domi nalcd IIp to 35 % by C. canescel1s. Three adjacent , moi st beech stands 
rich in humus (»B4, 85, H6«) burnl as a corridor in April 2002. Thc surrounding unbunlt 
areas are eovered with Bellda pelldll/a Roth as weil as C. epigejos, /Jeschampsia flexllosa 
(L.) Trin. , HierociwJ/ pilose//a L. alld Vaccinillill vitis-idaea L. in undcrgrowth. Duc 10 thc 
moist so il rieh in humus, the bU1'Il1 areas were covercd densely with vege tation (e.g. 
P. aq/li/i1ll1/1I) within two weeks after the lire. The burnt area of thc sandy study loeation 
»B7« was formed in June 200 1. It was covcred after the lire by C. canescens, R. acelosel/a , 
/-I. pi/ose/la and Teesdalia I/lfdicall/is (L.) R. Br. Thc unbufllI contral area was covered 
wit h C. epigejos and C. vlI/garfs. The western part of the military training a rea is 
charactcriscd by a largc inland dune with liu le vcgctation, clcarcd mainly by tank traeking. 
In thc vicinity of the tank tracks, pine alTorestat ions as weI l as heath can bc found. 

Epigeic arthropods were caught by p i tf~1I1 traps - whi te cups with 6.8 cm in diamcter; 
5 traps in a distance of 4 rn aligned in a row, filled with an aqucous solu tion of aeetie acid 
(3 %) alld ethanol (20 %) according 1O MÜIILENBERG (1993). Anhropods werc trapped frol11 
4 April to 22 lu ly 2002. Traps werc em pticd predominantly every two weeks (access to thc 
traps depcndcd on military act ivitics). Carabid bcetlcs wcre dctermined to species level 
after FR EU DE cl al. (1976). The clustcr ana lysis of species invcntory was computed with the 
MVSP so ftware lIsing thc ullwcighled pair group mcthod of average linkage (U PGMA) 
and Soerensen indices . For statistical analyses, CHEAIII & I-Lw ( 1987) and MÜI-I LENBERG 
(1993) werc consultcd. 
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3. Results 

7049 individuals of 7 1 carabid spec ies wcrc eol1eetcd anel analysed with rcgard lO their 
distribution and rceolonisation on burnt and un burnt sites. Most ground bec tlcs bclongcd 
to xerophilie (WACIlr-.MNN CI <11. 1995) spccies like Poecillls lepidus (Lcskc) and Ca/allllls 
erralfls SahI berg. 111 addition, spccies wi lh a high adaptat ion to their dry habitat such aso 
e.g., Amara / 1I/va (0. F. Müller) as weH as specics with a lowcr degrce of speeialisalion 
colonised a var iety of dilTcrclll loeatioHs. 

Two 01' the species are class ilied as endangercd aeeordillg to the Red Data Book for 
Saxony ( AR NDT & RICHTER 1995): Amara qllellseli (Sehönhcrr) ~lIl d CYlllilu/is maclI/aris 
Fischer dc Wa ldheim, and one. Miscodera arclica (Paykull ), as critically cndangercd. 

Direct ly after Ihc fire lOok pI ace. aH burnt and unbunn areas showed comparable numbers 
o f individuals and taxa 01' cpigeic arth ropods. Thc ground beeIle coenosis did not show 
any striking difTcrences bctwccn burnt and lInbllrill sites: A cluster analys is on the basis 
01' Soerellsen indi ces eonsidering single proofs 01' carabids separates clearl y thc cast ern 
from the western parl 01' Ihe military training area. but there is 110 consistcI1l trend with 
regard 10 burnt amI unbunn sites (Fig. I ). In prineipa\. the same pie tllrc cmcrgcs a rter 
rejecling single proofs from the clllalys is (Fig. 2). 

The individuals whieh had becll eol lectcd eall be Illainly ass igned (Q eurylOpic spccics, 
like Ca/atltlls e/,rallls , Ha/'pa/lls /'lIjitarsis (D uft schmi d). Carabfls violaceus L. , and 
Poeci/lls /epidlls . More stenolOpic speeics, li ke Amara qlteJ/seli , Amara / It/va. Cymil1dis 
macu/aris, ::md Harpa/u,\' Itirtipe.\· (Panzer) were foun d in habitats without vegeta tion. 
cspeeially in thc western part or the military tr:'lining arca. This area was kept open exel usively 
by tanks. However, the high ly endangered tiger beet le Cicilldina arella/'ia viellllem'js 
(Schrank), which occurred fi 'cq uentl y in 2001 in thc wcste rn part 01' the mili tary training 
area (W,\ NN ER CI a\. 2001), was complctcly abseilt (with respeet (Q pi tfa ll trapping) in the 
fo llowing ycar. 

UPGMA- inclusive single prool5 2002 
,---_________________ ___ Wc~t 
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'----1IL __ -r------- 132 C 

,-------- 137 C 

_--_--_-_,_-~===;===; 132 
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Son: nscn's Coc Oicicnt 

Fig. I C luster ana lys is on (he basis o rSoercnscn ind ices including sing le proors (C = Con trol site) 
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UPGMA· wi lhout single proofs 2002 
,------------------------- West __ ---{-------====== B4 C ,- ,----------- 116 

___ ~============ 1l6 C I" 115 C ,--------- 115 
L-________ 1)4 

r------~==================== 1l3C B3 
.------ --------------- 137 

r----~========== 117 C IJ2C 

_--~-----~======:=====~~======~======~ 1l2 0.28 0.4 0.52 0.64 0.76 0.88 

Sorcnscn's Coc llicicllt 

Fig.2 Cluster an~ l ys i s 0111 hc basis or Socrcnscn indices 11 01 including single proors (e = Cont ra] silc) 

4. DisCllssion 

Although conccrns havc been ra isee! abollt Ihe dClrimcntal e ffccls on ra re anel loca li sed 
art hropods ,llt ribulcd 10 ccosystcl11 management by firc (reviewcd in SWENGEL 200 I), li re 
as a 1001 far vegetation clearing Illay bc a promising approach in hab itat management (e.g. 
UNSELT 1994). Howcvcr, burn ings whieh oceur rcgularl y I11 11Y infl ucllcc (but not scverc ly 
damage), Ihc cO ll1 positioll 01' nora allCl fau na 01' thc respecli vc s ire (FERNANDEZ & COST/\S 
2002). 

Num crous studics havc shown that li re causes a faster mine ra li satio n of Ilutri e rlls, at 
lirst leading to a be tt el' availability o f po tass ium and magnes ium, ror examplc, fo r plant s, 
whi le lale r a nut rie rH 1055 duc to a fac ili ta tcd emux. c.g. by e ros ion, wi ll occur (FERNANDEZ 

& COSTAS 2002). I-I owcvcr. thc obscrved shoo ting cxcrc iscs eausce! onl y short alld sha llow 
lires restr ielcd to a few 100 1112 (WANNER cl a l. 2002), there forc a large-scaled impact on thc 
nutriel1 t s tatus of so il s can not bc expcc tcd. 

The cO l1l position o f carabid spce ies may be infl ucllccd by the vcgctation cover, fo r he re 
cven small c hanges may result in s ignifi eamly alt ered microclimatie propcnies (Sl'I ESS & 
ZEIl ITZ [995) to wh ich g ro tlnd bee tl es rcact vcry sell s itivc ly. Thc moist s ites (e .g. ~~B4 , 135, 
86« in this s tudy) rcvca lcd a pronotl lleed hUlllus layer. Thus. onl y two wecks after thc lire 
the dcstroyed vege tat ion had rccove red complete ly. In contrast, thc dry all el sand y s ites 
))82« a nd ~~B3« re mai ned open even IWO years afte r the burni llg , result ing in a cOlllple tely 
different m ic rocli mate as cOlllpa rcd to the un bufllI contro l sites. bu t differenees in the 
cOll1 pos ition 0 1' thc ea rabiel spec ies cou ld no t be found in the cluste r a nalysis . The cl uste ring 
resulted in thrce cl uste rs dc pcndi ng on thc sitc eharac tcris ti cs anel not o n thc oceurrcncc 
01' lire: thc wes tern si te w ith its specia l c harac ter 01' an open dune. the thrcc dry and sandy 
s it cs, anel thc thrcc mo ist and hUlllus- ri eh s ites in the easte rn pa rt 01' thc training area . 
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To concl ude, it rcmai ns orten diffi cult to ass ign any habitat managemcnt mcthod to the 
occurrence or a di stinct spccics. Numcrous cnvironl1l enta1 ractors 01' ab ioti c or biotie 
nature may arrcct the species in ventory and dcnsi ty. 8 tH thc study on hand points out 
thm at Icast transicnt fircs, as observed on thc acti ve mil itary tra ining area »Oberlaus itz«, 
did not revea1 any scverc, de trimcnta1 crrects 011 the grotl nd beetle eoe llosis. Thus, such 
lircs Illay be useru1 ror the prese rvatioll or open landseapes. 
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