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A hstr:lct 

[n Ihe prescllt work mcsophylic dcc iduous mixed forcsts with Fagl/.~ oriellwlis, Q//e/'clis pelraea lind 
Carpil/lfs bell/Jus from thc north-\Vcstcrn Callcaslis (Russia. Rcpublic of Adygc<i) <Ire pOft raycd. On thc 
basis of vegclalion rclcvcs following Braun-Blanqucl and thc nanking invcstigation 01' SilC parameters 
{WO syntaxa eou ld bc distingui shcd and chamctcriscd: thc Euphorbio M/IWII/OSae-CarpillcflllII bell/li ass. 
provo ami th c Festlleo drYlll ejoe-Ahiefeflllll lIonlll101llliollac (sub monta nc expression) . Scvc ral 
subllssoc iations and varianls are sllbdividablc. C lassificalion. clwrac lcrisalion and nOlncnclalllrc 01" Ihe 
synlaxa arc provisional duc 10 Ihc rc1:l1ivc1y small numbcr of rc1cvcs. 

The I"orest comml11l il ies occlIr in alti tlldes belween 600 and 950 m <1.S. 1. on eastern and weSlcrn 
exposed slopes ,md are gcograph ica ll y alld norislica ll y intcnncdiale bctwcen d rier coll ine fo rcsts 
dominatcd by QUl!/"CIIS sp . ami montane Oric11Ia i Bcech and O riental Becch-lir-I"orests. Trce layc r as weil 
as shrub layer ami ground vegetat ion (Irc spccics-rich. Thc [WO assoc iatio ns werc assigncd 10 tbc order 
01' Ellropcan spccics-rich tllesophytic deciduo lls forests (Fageralia syll'alicae) and its subunits (Fagioll 
.\yll'fllicae. Ca'1)illioll belllli) becausc 01' a signific:lll t number 01" supra regiona l and regional charac ter 
spccics. 

Charactcrist ic st rllctural e lcments o f thc forests dcrive mainly from tlteir land-lIsc Iti slory. Two of the 
stnlclum l land-USI: types indirl:c[ ly ill us[mtc thci !" lIsage in the pre- Russian time (bcl"orc 1864). Thcy 
o ri g in:llc di rec lly I"rom succcss ional forcs ls on abllndoned Adyge paslurcs. The SlnLclurc 01" Ihe rell1ain in g 
stands is already transfonncd by more or less inll:llSe 10gging aClivities. particutari y from thc clca rcut 
period of 1965 - 1980. 

Z usammen fassu ng 

Vegctationsz ll s:ll11mcnsclzung, ü kologischc C haraktcris icrung 11 nd NutzlllIgsgcschichtc 
s ubmo nta ll cr \Va ldgcsc lischaftc ll im Nordwcst kaukas lI s - In der vo rli egenden Arbe it 
werden mcsophyti schc Laubmischwälder mit Fagll.\· orielltalis . QuerclI.\' petraea lind 
Carpil/lls betulus aus dem Nordwestkaukasll s (Russ land. Republik Adygc;i) vorgeste llt. 
Anhand des aufgenomlllenen Mate ri a ls und de r fl ank ierenden Erhebung von 
Standortparamete rn kon nten zwei Pllanzengesc ll scha fi cn, das Euphorbio squalllosae
Cwpillell llll bell/li ass. provo sowie das Fesfllco {hYlllejae-Abielel/ll1l I/OrdlllOl/l/iolla e 
(submontane A uspräg ung) unte rschieden lI lld charakterisie rt we rde ll . Mehrere standörllich 
bedingte Subassozia tionen lind Variantcn s ind ;! usscheidba r. Die Abgrenzung lind Benenn ung 
der SYllIaxa ist aufgrund der relat iv geringen Au rnahmezahl als vorEiufig zu verstehen. 
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Die Gese llschaften vcnnineln standörtlich lind flori st isch zwischen den cichcndominiert cn. 
trockeneren Mischwüldcrn der ko ll inen Stu fe lind dcn montanen Buchen- bzw. Buchen
Tanllc l1- Wüldcrn . Sie zeichnen sich durch einen hohen AI1cnrcichwm der Gefäßp flanzen in 
Baum-, Strauch- und Kraulschicht aus. Sie treten an Ost- und Westhängen in Höhen zwischen 
600 lind 950 J1l Ü. NN auf. Die Zugehörigkeit der mlgclrofTcncll Gese llschaften zur Ordnu ng 
der cUfopiiischcn artenreicheIl mcsophytischcll Buchen- und Laubmischwälder (Fagetalia 
.\yh'(lficae) und ihren Untcreinhcitcn (Fagiol/ sylvaticae, Carpillioll bell/li ) ist wahrscheinl ich, 
da s ie eine größere Zahl überregionaler lind regionaler Kcnnartcll dieser Ordnung au fwe isen . 

Die charakteristi schen Strukturmerkmal c der Wä lder sind zum g roßen T e il auf ihre 

N u tzungsgeschiehtc z urück zuführen . N ur i n z we i strukturellen N utzungsty peIl ist indirekt die 

N utz ung in d er vorru ss isch en Zeit (bi s ca . 1864) noch abgcbildet. E s handelt sic h hierbei um 

direkt allS adyg ischen Weiden aufgewach sene sekundiire Wälder. Die übrigen Bestände si nd 

vom H olzeinschlag, vor a llem während ciner inten siven Kahlschlagsp eri ode ( 1965 - 1980). 
bereits » überprüg t«. Hier lässt sich die EllIstehungs- und N utzungsgeschichtc nur n och bi s zu 

dicsc r Pcri odc zu rückvcrfolgen. 

PC1101llC 

PaCTIITCJlh IlOCTI~, J I~OJl orll'ICCKall xap.1KTCPIICTlIK<l 11 II CTOPIiSi II ClIO.rlhJOB:lIIIlU 

rop"hlx .llceon Ccncpo-3amulIIoro K:Hlh':lJ.l - ß II<lCTOHIucil ny6J11n.:aullll OrIli Ca libI 

MC30C!11ITO BhIC Ci-oICtuaUIIO-lI IICTUCIIH),IC l1cca CCßcpo-3an ,IlI I'loro KaBKa:.w (POCC II H. 

Pcc n y611 111G1 A J.lblrcH). 51pKlli-olJl npellCTaBIITCJ1~M II ')TIIX l iccon HBl1H IOTCH Faglfs oriellwlis. 
Querc/ls pelraea 11 Cm]Jillus belllllfs. l-1 a OCIIOBlIlI lI11 c06palIlioro M:rrCpllaJIa 11 6JIarollap~ 

B03BbllllCIIIIIO Ha (jwa llre IIX MCCT<llI:lXOil,l IClIlIH cnlJro U03MOilOlbi M BhU1CJICHIIC 11 

xapaKTcplICTIIIGI LIBYX paCTlITCJlbllblX C006111CCTB: Ellphor bia sql/(//l/o.Wle~Carpinell/lII bell/li 

ass . provo C O.lll IOii 11 Fesruco (":\llIIejae~Abielell/lII /lOrdlllallllian ae (cy6MoIlTal-llla}[ 

J I\cnpcccwl ) C l.lpyro li CTOPOHbl. MlIorllC cy6acCOl.l llaLU11I 11 II X Bapll,lI1TLI i-olOiKliO ßblLlCl1l1Th 

n o YCJIOBI1HM I1X jo.'ICCTOlIaXOil\l lC}J. q CTKOC pa3rpallrl'Iell1JC JI IHIIIMCHOB<lIIIIC nOLlpa31leJ1CHI1i1 

B I1 X T<lKCOMCTPII~I CCKO li IIcpapx lIlI lIa OCIIOßC OTIIOCIlTC11J,1-10 [-IC3I ta t IlITCl ILlioro ~I1I ClJa 

lIa6l l lo1lCl lilii CJICllYCT 1l01lllMaTh KaK npCJ1lmpIITCl l bllOC. 

3 '1'11 C006 111ccTna ~ßmIlOTCH ) 1(QJIOrlI'I CCKII MII 11 BI lllOUblMIi I10CpClllIIIKaMIi MCiI\! lY CYXIIM II 

CMCIIl;.l llll bIMII. C npC06J1<l llallll cM lly6a, JICCaMII XOJIM IICTOro 1I0Hca 11 6YKOßhIMil 11111 1 6Y"OBO~ 
CJIOBblM II JlecaMIl rop. J.1 x OTJI II'IIITCJIhIlOii ' lepToii }[IlJl}ICTCH 6011 bW OC BlllIOBoe 60raTCTBO 

paCTelillii B l l PCBCCIIOM, nOJl11CC KOIlO~KYCT<lP"I "OUOM 11 B np" n O' IBCIII IO-Tp aBH I-II-I Oi'oI ~pyca x. 

01111 BCTpC' laIOTC~ lIa BOCTO'HlhIX 11 3ana!lllblx CKJIOIIaX lIa BbICOT<lX MCiKllY 600 11 950 M. 

nplIll<llUlCiK lIOCTb lIa6111011acMbIx C006 U1CCTB " n op~ll"y MC30C!HlTOUhIX MHOroBlllIOBbl M 

6YKOllbiM 11 CMCUlmHIO~JIlICTBCIIII]' I M l1cca ... 1 BCTPC'l aJO li llIXC~ B EBponc (Fagetalia sylva/icae) 
I1 c ro n onn Op }!J1KaM (F'agioll sy/l>alicae, CWjlillioll bell/li) HCPO}[TlIa, TaK KaK 01111 0611aJl;:lIOT 

60Jl hUlliM 1\0J III ~I CCTBOM PCrlIOIJ:lJl bliblX 11 II<lllpCnlOll<lJlbllblX lll ICI)CIJCpCHwtal lbHbIX BtlllOB 

)TOro nopHl ll\iI. 

XapaKTcpllblC CTpYK'rypHhlC Ilpl13HaKII l iecou 06YCJIOWIClIllbr B 3Ira'IIITCJlbl-IOii CTCIlCIIII 

IICTOPIlCii IIX II C n Ol1 b)OBaHII~. TOJ1I>KO 11 I lHYX cTpynypllbIX 'nmax KOCBCIHIO oTo6pmKCI-I[,1 

'IC]>ThI IICnOJIJ.30ßa l-IlIH ] ICCOB B 1-IopOCClliicJ(0i'01 llpeMClll1 (npml. llO 1864). PC'II. npll JTOM 

1I1lCT 0 BblPOCUJIIX IIcnocpcl lCTBClIlIO Im IH\CT6I1Ul}[ X A l l blro B HTOPH'lIlbIX l1ccax. ÜCTaJlI.llhle 

JICCII LIC ~I<lCC IIB I.I I-Iccyr Cl1CllLI 3;:II"OTOIIOK, oc06cIIII0 TC, KOTOp l.Ie 1'1 0 11<11111 n01-l CflJIO lUllYIO 
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Hhl p y61\Y B 1965 - 1980 rollax. B ) Tml cJIY'l ac npOCJ1eiK lJ Hall lle II CTOP IIiI B0 3 11 11 KII 0 llCIIIIH 11 

IIX II Cn OJl h30 llaJIII H 1l03i>IOIK I-la JilIUI~ 110 JTOro nepHolla. 

Keywords: Adygc<i . Brau n-Blanquct approach, Faglls orienw/is. Illcsophytie f'o rcs ts. 
Qlferc/ls pelraea 

t. Introductio l1 

Europcan specics-rich decid llolls mesophytic forests (Fagewlia .\:r/l'{lI icae Paw!. Cl al. 
1928). their phytosociological cOlllmlln ities CIS wei l as their rcspeeli ve site condit ions are we il 
investiga ted. part icll larly in Wcs tern Europc (NOIRFALlSE 1968. HOIWA"r et al. 1974, 
ELLENßERG 1996. WILLNER 2002. MATUSZKIEWI CZ 2003a). Howevcr. mthcr little in f'ormation 
cx ists on thc 1110st cast ern European dcc iduolls mcsophytic forcsts in the green l'orcsl bel! of 
the Great Caucasus MOlill tai ll s. 

Thc vcry eomprchcllsivc study or GRUDZ1NS Ki\A (1953 ), conccrn ing thc forests of' thc north
western Caucasian foothills. f'o llows Ihe Rllss ian Schoo l of vegeta tion class ili eation. which 
uscs the Dominant Pri ncipl c (A LEKSAN DROVA 1973 , MJRK tN 1987, MASING 199 1). 
Compati bility with the westcrn EuropcCln vcgct,l1ion classilication system 0 1' BRAUN
BLANQUET (1928). which is bascd upon character species with restricted gcographical va lid ity 
allel which emphasises thc imporl;.l nee of eomplctc relevcs. is not givcn. 

Thc firsl publishcd pllytosoe iological works on Caucasian fo rcs ts accord ing to the seJlOo l 
01' Braun-Blanquet concern ccntra l Caueasian oak-hornbcnm f'o rcsts and Oricnta l Beee ll 
forcsts (PASSAKGE 198 1 a. b). At the same time the Braun-ß lanCJuc t system was li rst uti lised in 
the Sovict Union fo r illvcstigation alld classi fication 01' wes tern Caucasian montane Oriental 
Beech-fir l'orcsts (GREBENS IKOV ct al. 1981. KOROTKOV & BELONOVSKA'\ 1987). A lew ycars 
latcr thc rcsults wcre pllblishcd again in a compilation (BELONOVSKA,\ 1990). alongs ide with 
a first syntaxonomica l work on mixed oak forcsts 01' the wcste rn Caucasus (GREBENSIKOV & 
BELONOVSKA'\ 1990). Rcccntly FRANCUZOV (2004) funhcr contribu tcd to the c1assiliea tion o f' 
wes tern Caucasian montane OricJ1\al Beech and Orielllal Beech-lir f'o res ts. 

Considcring the fcw works on Caucasian oak-hornbeam and Oriellta l Becch forcsts. it is not 
sLll'prising thaI thei r syntaxonomical class ilication is lI nclear. A detai led and eollcrent 
syntaxollomica l cxaminat ion 01' Cmlcasian oak-hornbeam forests (with QlIerclIs pelraea. Q. 
robl/l: Carpilll/s belltllls in Ihc north-westcm Caucasus) is laeking II p 10 now (DoLUJlANOV 
2003a), whereas the cxisti ng c1assification altempts eonecrning Caueasian Oriental Beech 
f'o rests (with Fagll.v orienla/is) are controversial. Accord illg to DOLUIIA NOV (2003 b) thc 
Oricntal Beeeh forcs ts' syntaxonomy is sti ll bascd on the RIJOdodelldm pO/lfici-Fagio/l 
orie/lta!is I-Iorva t, Glavac & Ellenberg 1974, cstablishcd by !-I ORVAT cl a1. ( 1974). In ils 
original I11 c<l ning this all iance cneompasscs thc noristiea lly distinct Euxin ian Oricnta l Beceh 
f'o rcsts with CoJch ic e lcments likc thc evcrgreen shrubs Rhododendro/l P01l1ic1I1II and 
Vaccinilllll arclostaphy/os, whieh appeal' in thc vc ry humid eoastal regions around the Black 
Sea. Passarge ignored this origina l frame in his cmcnda tion of the all iance (PI\SSt\ IWE 1981 <I ) . 
He widcncd thc scope 01" the alliancc 10 all I11 csophytie Oricntal Beec ll f'o rcs ts on lertile ami 
base-rich soils. !-I e cvcn suggested two »Caucasian« orde rs (RI/Ododelldro pOlllici-Fageta /ia 
oriell talis (SOD 1964) Pass,lrgc 1981 . Lmhyro-Cmpillela/ia ca llcasicae Passarge 198 1) within 
an OWIl cJass Cm]Jino-Fagelea oriema/is (Zohary 1973) Passargc 1973. Dcspitc ecrta in 
analogics betwcen Fagl/s oriellta/is fores ts alld eorresponding middle Europeiln Faglls 
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.\T/mrica associations, he saw a prcpolldcrancc or lhe scparaling elements (PASSARGE 198 I a). 
As a basis for his est imat ion scrve lhe authors' QWIl sparsc material and a comparison with 
cx isting materia l of Soviel authors, C.g. GR UDZINSKAA ( 1953) - wh ich is a diflicult 13Sk duc 
10 the different schools of phytosociology and c1assification (5 . a.). 

Thc Dlher ext reme position in this discourse is held by Korotkov, co-author of thc all iance 
Abieli-Fagiol/ oriellw/is Korotkov & Bclonovskaü 1987, which cncompasses western Cau
casian montane Orienta l ßeech and Oricntal ßcech-fir forcsl s. K OROTKOV ( 1992) comes 10 the 
conclusion IlwI the associatio lls of the Abieli-Fagioll o/'iellwlis should bett er bc assigncd 10 
thc Fagioll sylva/icae Pawl. 1928, cithcr as suba lli ance(s) 0 1' assoc iations. He argues that the 
diagnostie species ofthe Cwpill o-Fage/ea are lllcrcly linked 10 a fcw releves (c.g. Lonicera 
ca licasica), 01', alternatively, sharc i.l widcr distribution (c.g. Fes/liea (bymeja. Tall/lls 
eOlllll/llllis). Moreaver all spceics with distr ibu ti on<! 1 foeu s in the Fagiall .\ylvaticae could bc 
found in Caueasian Oriental Bcceh forcsts (c.g. Viola /'eiehenbaehialla , GafiulII odara/llm). 

This syntaxonolllieal alllb igliity cvokes the need far a thorough noristic investigation of the 
whole regions' Illcsophytie and xerophytic foresls. In thc presented paper a first anempt to 
c1assify a sl11 all section of Ihe north-western Caueasian Jl1esophytie fores ts is made. It was 
fou nd neecssary to provide a number 01' nanki ng site and stand paramcters for a more precise 
ceologieal eharaeterisation 01' the forest comll1unities. As detai lcd accessible infonnation on 
thc past is lacking. i.e. the land-usc history 01' thc investigatcd forest stands is not weil 
doculllentcd, a threc-stcp analysis of land-usc history wus undertaken, using literallI re and 
field evidence as well as oral history. 

2. Materials and mct hods 

Study aren - Thc study area cOlllprises the hilly wooe!cd slLrroundings 01' the vi llagc of 
NOl'oprohladnoc (44 .1 38 1664°N. 40.289 12 100 E), Rcpublic of Adygcä (Russia) in thc 
submontanc fore land of thc north-wcstcrn purt of the Grcat Caueasus range. It is located in a 
dcprcssion-likc section bctween two higher lateral cha ins (Skal istyj Hrebet, Percdovoj 
I-Irebel ) of thc Great Caucasus and fcat ures clevations bctweell 600 and 1000 m a.s.1. In this 
transi tional area zonal coll ine oak forcsts (Qllerclls pe/raea, Q. mbltl', Q. !w/'fwissiana) are 
gradua lly replaced by montane Orienta l ßeech ane! Oriental Beech-fir forests (Fagl/s 
oriemalis, Abies JlOrdmaJlllialla). Typieally oak-hol'llbeam and Oricntal Beech-hornbeam 
forcsts occur. The local distribution 01' forest types is ralher cOl11plex and deviates from the 
general alt itudinal scheme, ehieny duc to relief fcatures <l nd secondarily due to different 
bedrock : montane oak fores ts on sOllthcrn aspccts ocem i1S weil as - mainly northel'll cxposcd 
- collinc Oriental Beech and mixed deeiduolls forests (GRUDZtNSKAA 1953). In the study area 
southcrn cxposed dry open oak foresls and north-f:lcing mcsophytie Oriental Beech forcsts 
occupy one hill 's slopes. This phCllolllcllon ocems ma inly on limestone bedrock. On 
argi llaccolls bedrock summer water faminc anel elrought are less cxprcssed and therefore stand 
composi tional contTasts betwecn northel1l anel southcrn slopcs are less sharp. 

Annual precipitation in thc srudy are<! avcrages 804 mm at 600 m a.s.l., the rainfall 
maximum bei ng in lUlle (102 mm). Thc mcan annual tcmpcrature is 9.0 °C and ranges from 
_2 °C (January) to 19.6 °C (lu ly) (da ta from the I1 carest metcoro logical station in DahovskatJ, 
Spravocnik po Klimanl SSSR 1966, 1968). Generally rai nfa ll is cvenly distributed throughollt 
the ycar, bll t no t uncommonly. ycars with very humid vegeta tion periods alternate with ycars 
with very dry summers. Thc period 01' May 10 August 2005, in which the field work 01' Ihis 
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study was carried out, represented such an extTemely dry summer. In general thc climate is 
hum id with wann summers ami cold winters, providing ideal growth condi tioll s for allumber 
of tree allel shrub speeies. Geologica ll y the arca is shaped by surfieial Ju rass ic sediments. 
main ly arg illaceous shale. whieh wcathers to more 01' less smooth forms. Only where 
limestonc or o lder and harder rocks like granite reach the surface. geomorphologieal fonns 
are lcss dCll uclatcd. On ee rtain patches surficial conglol11 erate rock appcars. It wcathers to 
base-rieh. lill ie difTerentia ted lightly coloured so il s. Thc study area is widely fores ted; only 
sIllall patches outs ide Ihe village - fOrIller seu lements or pastures - are open land. A trend 
toward suecession alld re fores tatioll call be observed on these patches (s. a. O'nE 2007, in Ihis 
issue). All of the area has been illlensely harvested, particula rl y between 1960 - 1985. whell 
1110st of the area was allccted by e learcutting. Therefore, it main ly features dCllsc s illg le-age 
dass stands (Maks imcll. Maks imenki na, pers. eOlllm.; own observat ion). Primary forests are 
non-ex istent in this altitudina l bell. 

S:lIlipling design :lIId mcth ods - In the study arca 39 stlldy plots 0 1' each 400 1112 (20 x 20 
m) were established on eastern and western exposcd slopes. Th is sampling design was chosen 
in order to eliminatc eflccls on vegetation implicd by cxposure. Thus a eloser look at thc 
differentiation o l' vegetation by other si te conditions li ke bedrock, pl-l , so il1110 islure elc. was 
poss ible. Furthermo re only the steepcr slopcs in this region provide sites where the influc l1cc 
o f logging on woody ami grolI nd vegetation is not 100 grea t for stlldy ing plant cOllllllunities. 
The study plots are charac lerised by incl inations 01' 15 to 38°, the in-plot inclina tion shotlld 
not v<l ry by more thall 5°. Other pre-condi tions for the selee tion 0 1' the study plots werc 
hOlllogeneolls bcdroek and stand struelU re. The alt itude va ries bctween 570 alld 920 m a.s.1. 

In each plot detai led phytosoeiological relevcs were carried out aeeording to BRAUN
BLA NQUET ( 1928). us ing an cx tended cover-abundanec scale by REICII ELT & WIU\'IANNS 
( 1973). Piols were vis itcd at least two times, in spring and summcr, to incorpora te different 
aspcc ts such as spring geophytes. Botanieal nOl11 elle lalurc chielly fo llows the online ve rsion 
01' the Flora Europaea (PANKII URST 1996); speeies not eovcrcd here are found in the online 
da tabase )Vaseular Plants 01' Russ ia and Adjacel1l Countries as o f 26. 1 0.96« (CZEREI'ANOV et 
al. 1996). Woody plants' nOlllenelatu re is aeeo rdi ng to SCII 1-.II DT (2003 - 2006). 

Stand structure was documentcd by mappi ng all woody plan ts ,md detcnnining the 
respective speeies. For all trces ta ll er than 5 m the stmclural parameters height and d u 
(diamete r at 1. 3 111 height ) were identified. Du was elass ified in thc field in 5 cm-grades. 
Additiollally the stC I1l nUlllbcr per tree was rccorded in order to rcvca l the pereclltage of multi
stemm cd individuals. Dead wood (uproo tcd lrces and snags) was also recordcd. class ified in 
two CJ:.ISSCS cach; 3 - 15 cm diameter (weak) and > 15 em diameter (strong) du. Cut stUl11pS 
in the study plots were mapped as a s ign o f land-use and disturbance 0 1' the 1l <llUra i stand 
structure . A soil profile was sampled in every plot and a number of so il parameters were 
recorded, like soilunit aJ1(1 so il type, p l-l , anel soil l11o isture (a ll according to AG Boden 1994). 

Thc interpretation 01' the gat hercd data focused on llori stie and phytosoeiologieal aspects 
anel an analysis o f the underl ying land- lIse patterns. As individual reg ional land- lI se types are 
not derivab le from litcra ture, they were inductively asce rtained from the currenl stand 
structure. The strlte tural parameters of the swdy plots - eanopy eover as Ihe pcree ll tage eover 
o f a ll trccs > lO 111 height, stcms/ha, mean diameter of all measured trces > 5 ll1 height. 
max imum height (he ight o r the lallest tree in the stand), stumpslha and pcrcentage share 01' 
Ill ult i-ste lllmed individua ls - were lIsed (0 diffe rentiate the land-lIse types. They wcrc 
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confinllcd panly by info rmation abstracICd from literature, partl y by info rma l in terviews w ith 
IDeal expert s, i.c . a lder inlwbitant s or lhe villagc who recall cd thc in si Iu land ~ u sc hi story. 

Phytosociological tab le work was pcrformcd by lIse orlhe programme TAß for Windows 
4.04 (PEPP LER-L1SBAC II 2005) . Thc c1ass ification of vegetation types with characlCi' allel 
differential specics fo ll O\vs Ihc Illcthodological rccollllllcndatiollS 01' BERGME II;R cl al. ( 1990) 
allel DE NGLE R & BERG (2000), lISillg Ihe critcrion orlhe laller for thc definition of diO'ercntia l 
species. Accordingly a dilTc rclltial spccics is a spcc ics which attains - in a ccrlain plant 
cOl1lllluni ty - at least l\V iec Ihe pcrccntagc constancy as in Ihe comparccl s imilar plant 
community. Namcs o f thc dcsc ribcd assoc iations, subassoc iations ane! va rianl s must be 
regarded as provisional , as a cohe rcnt reg ional syntaxonoll1ical sys te m o f north- wes tern 
Caucasian fo rest cOlllll1l1nit ies into whieh they could fit is stil!! acking . Mo rcover the reeore! 
0 1' vege tation re!evcs is 01' loca l charactcr anel rather small - although it ful fi ls the rCCOIllIl1Cn
dations of the Interna tiona l Codc 01' Phytosoc io logica l NOl11enclature (WEllER e t a l. 2000). 

Additionally a di stributiona! analys is was per formed to generate a spcct rum of the 
geographical di strib ution of thc participaling plant spcc ies. Thc inte ntion was to rcvea l Ihc 
el egree of peculiarity 01' the investigated plant comlllll nities. As dcta il cd d istributional 
infollnation lac ks for apart o f thc rccorded spcc ies, thc rat her rough gcographical schcme o f 

BRU~H\'IIT (2001 ) was applied. 

For aUlhor's ci tat ions o f thc taxa lllCntioll cel in the tex t see thc complctc spcc ics li s t in 

Appendix I in th is vo lu1l1c. 

3. Results 

Land-lIsc history :lIld land-usc types - The land-usc hi sto ry 01' thc north- western 
Caucasian foothilI s can be rccoll strll clcd on a regiona l anel !ocal levc l back 10 1864 , the 
beg inning o fthe Rli ss ian eo lonisation, but is arguable für the earl ier Adygc period. Thc Adygc 
people li ved in tribes in small settle ments (so-ca li ed alll s) anel cngaged the msclves mainly in 
li vestock farm ing, Scveral a llthors aSSUlllC that thc rela ti on o f fo rcs Ied 10 non-f'orcstcd land 
amollnted to I : 9 in Ihosc timcs, while after the Caucasian war ami banishmclll of the m ajor 
part of the Adyge people thi s re lation turncd inlo thc reverse ( IVANOV ct al. 2000, s, Fig. I) . 
Consequent ly one may eonc ludc thaI most ofthe foothilI forests a re o f secondary orig in (s . a . 

2 l,' 

Fig. 1 

S 

ABorc!>tation ofthe western Caucasus arOllnd 1874 and prcscllt. Circlc indicatcs approximatc 
location 01' the !>t mly arelI . On the !cft detail 01' »Vcrbrei tung der Wlilder Kaukasicns« by A. 
Petcnnann, 1 : 7 500 000, from Raddc 1874. mod i ri ed: on thc righ t deta il 01' a truc-eolour 
image fro l11 200 1 (NASA 200 1: sensor ~vI O DI S) see also App. 2. Fig. 1\2-42 
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OlTE 2007, in this issue). Local people 01' thc village 01' Novoprohladnoe refe r to their own 
memory anel 10 the stori es 01' their senior relat ives Ihal scvcral hill s arounel the village 
nowadays dcnscly forcsted uscd to bc covcred cntirc ly by mcadows. Whcn cxaetly Ihc 
proccss ofabandonmcllt o fpastures al1(l subsequent progressive fores! success ion in the study 
area started is not reconstructablc . It eould havc been a l11ulti stage process as foliows: 

1864 - 191 7: time 01' Russ ian settlemenl and decrcase 01' livestock impact on meadows ellld 
paslures (number 01' livestock per falllil y: 15 - 20); increase 01' foresIrraction , 

19 17 - 1943/44: installation 01' a col lec ti ve da iry f~mll (kolhoz) in the villagc, co llcctivcly 
organiscd work to rCl11 0ve cmcrg ing shrubs alld trccs on remaining pastures; stagnation ofthe 
increase 01' forest frac tion, 

1943/44 - presellt constan t dcclinc 01' li vcstock farmi ng in the village. abortion 01' 
eo llec ti vc pasture care; increase of forest frac tion. 

Of high re levance fo r Ihe understanding 01' thc plots' stand slrueturc is furthermore Ihe 
period 01' 1969 - 1985, when a lmost a ll fo rests 01' the region were afTected by ex tens ive 
c learcutting. 

Thc in-plot land- lI se hislo ry is nol cxt ractable from maps or other lilcratll re sources. It can 
on ly bc dc ri ved from the study 01' stand Slructurc. In the study plots a Iota I 01' 2599 trees (111(1 
shrubs were recorded and mapped . 1394 trees taller than 5 rn were Illeasurecl with d l.3, exac t 
height and number of slcms. The chosen struct ura l parameters of thc plot stands - maxi mlllll 
heigh t, canopy cover (Irces > 10m height ), stcms/ha, mean diameter. perccntage of Illulti
stclllllled ind ividuals, !lumber ofsawn SllllllPS - could be class ified into 4 land-use types. Also 
considercd were thc genera l stand slructHre, knowleelgc abotll local ami regiona l land-use 
hi sto ry anel pcculia rilies of the land-L1se Iypes. 

The lollowing lable provides an overvi ew of the land-lIsc types ami their characteri sti cs 
(Tab. 1). Thc four supcrior types are » lL« (intense logging), >,S L« (selective logging), »CF« 
(coml11unity forest). and »Fr« (former pasture) . Thc first thrcc mentioned are more 01' Icss 
inf1ucnecd by removal oftimber. whi lc the laller conslitlltes the only land-use type appare ll il y 
not alfeelcd by harvesting fo r deeadcs. [I rcpresents a type 01' progress ive fo res t sllccession on 
abandoned grass land. 

Scven fonne r clearclIts are represcntati vc of the type »IL<(. They are charac tcr ised mai nly 
by the highcs t number 01' stellls/ha of ull typcs (avc rage 25 14 n/ha) , the lowesl mcan du 
(average 14 .5 C111 ), thc highes l !lumber of sawn stumps (75 - 225 n/ha) anel a diminishing 
share of shade-intolerant pioneer tTees (Saht caprea. PoplIllIs (!"ell/ula, BeIlIla pendllla). 

Less eX lcns ive ly harvcsted is land-lIsc type nS L«. It cun bc classifled into Ihree sublypes: 
»shaelc-intolenlnt« , »shade- tolcrant({ and »indirce l (eros ion)«. Thcir only comll1on attributcs 
are thc lack of trees of higher diameter classcs (with the o~casiona l exceplion 01' crooked 0 1' 

forked individuals with pOOl' economi cal value ) and - in contrasl to type »FP« - thc low sha re 
in snags. Depcnding on thc sub-type no stumps or 25 - 100 tl/ha stumps ocem. The absence 
of stumps in subty pe nshaele-toler<lnt« may be duc 10 a faster roning o f the \\Iood , whil e in 
sublype »inelirect« an inc!ircct impact on the plols by eros ion from uphill loggi ng s ites is 
like ly. Shade-tolcrant »S L« stands share a elense canopy cover with an ave rage cover of 
92 .6 % and the highest maximum stand height of all land-use Iypes and subtypcs with 36.6 111 . 

Faglls oriellfalis is the dominant species in the canopy. »S L ineli recl{( stands are characterised 
by a low number of stel11s/ha , and an open eanopy cover of (rees averag ing 59 % (anel 
accord ing ly a dense c<l nopy cover of shrubs). 
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Thcorc lically thc land- lI sc type )CF« er communi ty fores! coule! al so be trealed as a 
se leclivc logging- type. Sut as il is protecled by law from regular Iwrvcsting , allel only dcad 
wood is allo\Vcd 10 be rcmovcd li'OJl1 thc fores! (a rule somct imcs violated), thc stand struclurc 
is vcry pcculiar: old oaks of a diameter> 100 CJ11 with low-auachcd branchcs ( 1.5 - 3 m 
hcighl) form a loose canopy laycr. Thcy are surroundcd by a elcnsc undcrslOrcy of primarily 
Faglls oriellla/is. Thc oak Irces coule! bc cstim<iICd 10 an agc of aballI 140 ycars by mcans 01' 
an allilua l ring count of a ncar-by foune! cross scetion of an oak trcc Ii'om a comparable sitc. 
It is very likcly that these Irces are rcmnants of thc fi rst generation o f Irces on abandoncd 
pasturcs allel fje lds after banishmcnt orthc loea l Aclyge pcoplc aro uncl 1864. 

Tob. I C haractc ristics 01" Ihe local land·use types derived from structural parameters taken in the 

s illdy plots. Va l lies rep rcsent thc arithmeli c mC:l1l , wilh the exception 01' hma~ (maximum 
v:llue) and stumps/ lw (ran ge) . 

stand 
slructllrc 

CaC" NS/ha d u hm.. llIulti· 
1%1 Inl ICII11 Iml stclllmcd 
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partly higher 

1%1 
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with > I In 
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00 
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IL - intcnse logg ing, SL - sc lccli vc loggi ng, CF - CO llllllll1lity fores t, Fr - fo rmer pasture, eaeo -
canopy cover. NS - numbe!" of Slcms. d u - diamcter in 1.3 1ll hc ight , hll\:L~ - maximum stand height 
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As al ready I11cntioned, thc fOllnh land-lIsc type. )} FP« or }}forlllcr pasturc«, prcslIlllably is 
the only rorcst stand type not di sturbed by logging in the reecnt deeaeles . In all probability FP 
stands werc in an early (f'o res!) sueecss ional stage (htring the high period 01' ha rvcsting and 
clcarcutting 45 10 20 years ago (1960 - 19S5). Thercfore thcy werc spared. In add it ion Illany 
01' the slcms 01' thi s Iand-lIse type are 01' minor cconomical va lue because 01' their crooked 
growlh. This growth form main ly elerivcs from the stand struclurC: trces oftcn grow in 
peculiar groups 01' one specics (ma inly QllerclIs pelraea ami Carpilllis belllllls) in this land
use type and tlY to evade the crown shadows ofthe ncar Ileighbours. Moreover trecs of highcr 
diameter c\asses - which are wi lhollt exception Qlferclis p efraea - show a characterislic of 
forme r opcn stand growth. They branch in abollt 2 - 3 m hcight anel the lowest branchcs are 
dying or are alrcaely dcad duc to prcscnt light conditions. Furthermore a high amount of snags 
is rcmarkable. FP only oeems on shallow rcnelzinas on elry limestonc. Nearby ei ther a rorest 
margin and adjaccnt open areas or a slllall-scalc change of rorcstcd ami nOll-fo reslcd land arc 
observable. 

Vegetation - A total or 223 taxa was rccorded in the relevcs. 01' those 14 taxa (e.g. 
Anelllone blallda. Colchic//IJI I/wbmsl/lII. Paeollia da//rica ssp. cori~/olia anel a number or 
orchids) are reg islercd in the Red Data book 01' Adygeü (KMRA 1997) andJor in the Red Data 
book o f Russ ia (Krasnaü Kniga Ross ii 2005). With 21 trcc spceies anel 19 shrub spccies the 
woody plant spceies divcrsity is high . All gcnera are widcspread anel non-endem ie (Fagus, 

QllefCIIS. Acer, Tilia, Conllls ete.). 

Thc distributional spcctrulll revcals that a roundeel 18 % 01' the two associatiolls' spceies 
belong to the Caucasian-wcstcrn Asiatic Oora alld II % are of south-wcstcrn European
western Asiatic di stribution. However, most or the plants share a wider Europcan-Asialic 
distribution. Many specics or thc cu- allel sub-midel le European noristi c clement according 10 
WALTER & STRAKA ( 1970) are prcsent in thc ill vestigatcd lorcs ts, suc h as Vio la 

reichel1/)achialla allel qu itc a number or trces (QllerclIs pefraea, Cmpilllls befllllls, Acer 

pselldaplafal/lls etc.). 

As a result of the phytosociologieal table work two associations could be distillguished 
along a pH gradient. Thc Ellphorbia sq//ulI/osae-Cmpineflllll bel/di ass. provo appears on 
calcarcous bedrock whi lc the Fesfllco (bYlllejae-Abielellllll lIordlllallllitlllae rrancuzov ined. 
(submontane form) is rcs tri cted to slightly acidic, non-calcarcous bcdrock. T hc associations 
cou ld bc subdividcd into subassociat ions anel va riants along gradicn ts or soi I and air Illoisture, 
light consumptioll and assullled degrcc of so il nitrate. Thc comp lete cl<lssified tab le is 
attachcd 10 this issuc (Tab. 2). An ovcrview o r the spccies cOlllpositioll orthe syntaxa provides 
thc synoptic table (Tab. 3). Thc synlaxonomical incorpormion of thc dcscribcd syntaxa was 
done as folIows: 

1. C lass: Querco-Fagclca 8r.-81. & Vlieger 1937 

2. Order: Fageralia .\ylvaricae Pawl. et <1 1. 1928 

3.1 Carpillioll bell/li lss lcr 193 1 

3.2 Fagioll .\ylvaficae Pawl. 1928 

3.1 .1 Ellphorbio sqllalllosae-CmjJineflllll bewli ass. provo 

3.1.1.1 E. s.-Cmpinelll l1l belllli caricelOSlII1I michelii subass. provo 

3. 1.1 .2 E. s.-Cmpinellllll bell/li usperulefoslIlII ralll"il/ae subass. provo 

3.2. 1 Festllco dl:l"lIlejae-A bielellllll 1I0rdIJWllllianae Francuzov incd. 
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Tab. 3 Synoptic lable or thc classificd plant commll ilities Ellphorbio sqll((J/lo.\'(/e~C(//7)illellllll betuli ass. 
provo and Festlleo f!ty mejae-A bicrel lllllllo/'dmonnitllwc Francuzov incd . 
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80th associatiolls share a tltLlllbe r of common spccics likc thc reg ional Fagetalia .\Tlvaticae 

eharaetcr spceics Cardalllil/c qllil/qllefolia nnd JlillceloxiclIlII seal/delis, but a lso scveral 
mcsophyti e forest spec ies witll amiddie Europcan di stribution ccnlrc such as Gali/flll 

odorallllll, Lalhyr//.'.' "em//s, Neolfia I/idlfs-avis or Vio/a reichel/bachialla, 

The Euphorbia M///alJ/osae-Carpill ellllll belllii occurs, as a lreaely I11cntioncd, exclusive ly on 
limcstonc in Ihe stllcl y <I rca, SoH llnits arc rcndzina so il. brown ea rth-rcnelz ina so il anel terra 
rossa- li ke soil w ith a thiek claycy horizoll 01' dark red eolom. Thc p I-! varies rrom 6.2 to 8.4 
with an average 01' 7.3 (s = 0. 5). Aspccts of the rc\cvcs range bctwccn 60° to 1400 caste rn 
exposure and 2600 to 2900 wes tern exposure on slopes ine lineel 190 to 35°. 

The Ellphorb;o-CmjJil/{! 1111II rcpresents a nori st icall y spccics-rieh (average 57.2 n/400 111 2) 

plant cOIllIl111ni ty. Querelfs pelraeo and Carpilllfs bel/dlfs are dom inant spcc ies in the tree 
layer, but a 1l1l111ber of other trees allel shrubs are aelmixed (FraxillIls e,rce!sior , VIIIIIIS lIIillor, 

U. glabra, Tilia da.\yslyla all10llgst others) . In some re levcs Faglls oriel/talis p lays a more 01' 

lcss expresscd ro le in the tree layer. In the ca sc of intell se el isturbance of the canopy by 
harvest ing, the developl11cll t 01' a elellSC shrll b laye r 01' Comlls I/WS and, on more humid soi ls, 
COIJIIIIS avel/alla ean bc obscrvcd. 

[n spring thc groll nd nora is dom ina led by geophyt es likc Cardamille qllinquejolia and 
Cyelalllell eOIlIll. anel. in subassociations ancl variants, Allell/Olle b/allda, A. rmlllll cu/oides, 
COI:w/a lis ca l/casiea ami Scilla siherica. [n early summer the aspect is ro rmed by a elense 
cover or lush blool11ing Pofvgollatl/II/ glabenillll/Ill. P. orienta le. anel Paeonia dallriea ssp. 
cori(jolia . Thc latte r ami the eponymous Euphorbia sqllalllosa are considereel prelim ina ry 
eharacter spccics 01' Ihe associa tioll. Accord ing 10 litcrature Paeollia dallrica ssp. eol"iifolia is 
a eoll inc-submontane taxon that oceurs in broadleaved allel mixed rorests on di ffe ren t bcdrock 
(HONG & Z I-IOU 2003) - whieh means it is not [jmiteel to limcslOne. Funher research is 
requ ired to detc rmine the taxon 's oeeurrcncc anel abundance in olher syntaxa. 

The Ellphorbio-Carpillellllli is subel ividcd into two subassociat ions and scveral var iants. 
Thc EI/phorbia M/I/(llIIo.me-CarpiIlCllllll beluli cariceloslIllI miche/ii subass . provo was fou nd 
on wes te rl y exposed s lopcs ormount Sibaba ( 1022 m <I. s. 1. ) in a lt itudes bctween 680 - 780 
111 . Generally the E. s.-CC/Ipillell llll earicelosllill is marked by plants eommon in thennophyt ic 
to xcrophy tic fo rcsts of thc Quereeta!ia pl/beseel/lis Klika 1939, anel a nll l11be r 01' (southe rn ) 
EUl"o pean eelge spec ies w hieh olten havc their d ist ributiona l foc us in arid grasslands , such as 
Carex michelii , Clil/opodil/lll vII/gare, Laser lri/oblllll or Orchis II/asci/la . A lthough thi s 
subassociation is on ly doeumcntcd by fi ve relevcs, a differenti at ion into a perl11anently cnrth
moist anel a sUlllmcr-dry va riant is possiblc. Thc summer-dry va riant is appa rcntly too cll)' for 
the growth o f Faglfs orielltalis. while in thc pennanently eanh-moisl variant with its 
diagnostic spec ies grollp (e.g. Salliel/la europaea. So/idago lI irgallrea. Gell/ li /lrball/lll/) Fagll.\" 

oriel/ta/is is admixeel in thc canopy layer. This variant a lso ap pears in the other subassoe iation 
ofthe Ellphorbio-CflljJill ellllll. A similar var iant with the re lati ve ly best spcc ies expression is 
fo und in thc F'esllleo dlYlllejae-Abielef/l1l/ lIordllUlllllio!loe. 

The EllpllOr bio sqllalllosae-Carpill ellllli heluli asperuleroslIllI ((IHrilloe subass. pro vo was 
eneountercd i11 580 - 730 111 1I .s. 1. on eastern alld western exposed, 190 10350 inelineel s lopes. 
Thc tree layc r is polydomillant witb Cmpil1l/s belllills, Quercl/s pelraea, Acer cappadocicIIIII. 
FagHs oriel/lalis a llel o ther, Icss ab undant spec ies. Thc groll llel vegetat ion shows a speeific 
spee ies group with Aspem!a ((IHr/na. Arll/lI italiClI1II ssp. a/bisparhlllll , anel COl/va!lar;a 

lIIajalis. A nUl11be r of nitrophi loll s species like c.g. Gemllilllll robeniml/IIII indicatc that thi s 
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subassocia tion llla y bc spccified as llitrophil o11S. Thc occurrcncc of spccics such CIS Galililll 
aparine Of Ca()'siegia si/vatica possibly hints 11 di slurbance orl lle cOll1lllulli ty. A variant with 
a lligher air l110isturc conten! appears on cast-racing slopes on rcndzina soils. This variant 
beaTs rescmblallcc 10 ravine foresls 01' thc Tilio-AcerioJl Klika 1955, wi th co-dominant 
FraxillllS excelsior and higher abundance of Dlhe .. typical tTee spccics likc Acer campesIre. A . 

pselidoplataJlIIS, <I nd Tilia dasystyla (corrcspondi ng species 10 middlc European Tilia spccics) 
in the tree laycr .md ;l .\"plel/iwll scolopel1driulII and CO/ydalis coucasica as indicator spccics 
in the graund vegetation. Other spccics wilh high abundances are Myosolis .\pttrs{flora. 
Sedlllll stololl(ferum and Orobanche laxissillla. 

Thc sccond forest cOlllmunity, occurring in similar altitude (570 - 920 III a.s.l.) with similar 
aspects and inclinations comparcd to the EupIJorbio-Carpilletlllll is a less spec ics-rich 
(average 42.9 11/400 m2) syntaxon with predom inant shade-to lerant Fagl/s orielltalis in the 
canopy layer. 1t was ass igned to the Festlleo (bJ'lII ejae-Abielellllll lIordmalllliwwe and 
evidcntly rcpresents a sllbmontane express ion 01' thi s syntaxon which was rcccntly first 
mcmioned for the montane bclt (FRANCUZOV 2004). Bedrock is e ither nu trient- rich 
arg il1aceous shalc or conglomcrate rock. Predominant so il s (after AG Bodcn 1994) ure c1ayey 
lilll e diffe rcnti ated pcloso ls. Also pararcndzin<l-browll earths, sha llow initial so il s 
(»Lockersyrosem«) alld gleyic so ils werc surveyed. Thc association typica l1y occurs in the 
north-westem CU LIcasian middle to high montane be lt on draincd, sOlllhcm exposed slopes . 
The shared diagnostic spccies - apparently none of thc specics fulfil s the req ll irements for 
character species - are FeslIIca d'J'11Ieja , Lfllhyrus al/reIlS, SalliclI/a ellropaea and So/idago 
l'ilg allrea. The latte r appear in the submontane expression only in the pennanently earth 
moist variant. Olher diagnosti c species o f the synlaxon, like Ca/amint/w gralld{flora 01' 

Ga/ill1l1 ro1ltlldijblilllll , share a montane di st ri bution; they lack complete ly in the submontane 
express ion. Abies lIordlllulIlIialla, highly abundant in montane f'orcsts, is a Illere sporadic 
understorey plant in submoll tane forests. Spcci fi c submoll talle difTerential species of thc 
Fesllfco-Abielelllln to the Elfphorbio-Carpinellflll are Rhododendron //lleum, Ll/zllia pi/oso, 
and Lathyrus !ox ijlorlls. 

4. Discussion 

floristic and syn.axonomical maU ers - Genera lly spoken the concerned f'orest 
associations grow in a transit ional be ll betweell colline oak and montane beech forests. In this 
bell Carpilllfs belldlls plays an importanl ro lc in the second trec laye r. Forests with a Ca rpillus 
belll/lls laye r bcar an ecological resemblanec 10 oak foresls a S weil as to beech forcsls 
(GRUDZINSKA.'\ 1953). Z61yo l11i ( 1959, eil. in CSAPODY 1968: 75) describes stich a transitional 
zone frol11 Hungary .md states: »The transition between beech [here: Faglls sY/l'atica] and 
sess ile oak forests is graduated in a way a division of these two forcst types often appears 
artifieial and diffi cu ll , anel somctimcs is vi rtually not justified.« He po ints ou t that in these 
transitional zOlles bccch f'o rests are flori stica ll y only negal ivc ly, by the lack of charaeter 
spccies, scparated from f'orests with Quere/Is petraea , apart from dine ring abundances of 
dominant Irecs in thc canopy layer. This observa tion can be contirmed frol11 the sludy area. 
The ElIphorbio-CmlJillelllm fea tures a number of character and difTerentia l species on 
alliance and association level, and is subdivida ble inlO subassociations anel variants. The 
Festllco-Abietelllll1 on the other hand lacks allY own character spcc ies in the submontane zone 
and is - except fo r a higher abundance al1(l cover 01' Faglls orielltalis in the canopy layer -
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on ly diffe rcntiatcd frolll thc Euphorbio-C{lI pinellllll by a ll umber of differential speeies. For 
cxamplc Festlfca {hYlJleja can only be regardcd as a differentia l speeies of the Fesrllco
Abierelltlll, as it is eharaeter speeies o fthe illyrie Fesllleo {h)'lIIejae-Cmpil/ell/lJI bell/li Vukelic 
1990 (VUKE LI C [991). This northcrn Croat ic Carpillerllfll appears on nutrient-rieh bedroek 
(loess, clay ctc.) likc thc Caucas ian FeSlIIco-Abieterlllll and eneompasses the oak-hombeam 
fo res ts with the highest share of Faglls .\y/l'atica in thi s region (VUKELIC 1991 ). Thus. Feslllca 
{bymeja characteriscs the bccch-richcst assoc iation in eo ll ine oak-hol11beam forcsts (northcrn 
Croatia). while in montane Oriental Beech forests (north-westcm Caueasus) it is bound to 
warmer, southerly exposed sites. 

In thc prcsent work, thc fores ts dominated by Faglls orienralis (Fes fIl eo-Abietellflll) were 
placcd in the Fagioll .\yll'{llieae. while the forests dominated by QlIerclIs petraea (Ellphorbio
Carpillellllll) were placcd in the Cmpil/iol/ bellfli Iss le I' 1931. This is a hi gh ly diseussable 
top ic. Fi rstl y, there arc atnhors (e.g. KLÖl'ZLl 1968, ELLENBE RG 1996) who ca ll for .\ 
syntaxonomieal sepa ration of oak forests on sitcs which enab le the growth o f Fagus sp .. and 
viee vcrsa. ApparcllI ly the dcscribed Caueas ian submontane forests would fit into such a 
group o f )) transitional forests« (s. a.) , but so far a llighcr syntax on has not yct been estab li shed 
on tha t eore. Thcrefore I fo llow the ))tradi tional« separation into a beech dominated (Fagiol/) 
alld an oa k and hornbeam dom inatcd (Cm]Jinio l/ ) sys tem. 

As already lllentioned in the introdlletion, severa l different approach es exisl to fit the 
Callcasian Oriental Beech fo res ts into the European synlaxonomical system, on class rank CI S 

weil as in a separa te o rder 0 1' a ll iance. KOIWTKOV ( 1992), who studieel the montane Fagus 
orien/alis-Abies nordlllanllialla mixcd forcsts o f the nonh-\Vcsle rn Caucas ll s, holds the view 
that Calleas ian Faglls oriel/lalis !orests are on ly a geographiea l vieariant type 01' weslern 
European F'agl/s .'y ll'aliea forests e ither al suballiance rank, 01' are Ille re associations in thc 
Fagioll ,,}·/vmieae. I follo\Vcd this last proposition in the presen t work , for non-endemie, 
widely distributcel European fo resl species prevail partieularly in the F'esl lIeo-Abiefef/llll . A 
fcw vieariant woody species. like Fagus oriemalis, Ti/ia dasysly /a or COnlllS sal/gllinea 
subsp. al/slralis, are not cons idcred sufncient ind icators for a fiori st ie autonomy of the 
western Caucas ian non-Colchie Oricntal Bcech forests. Consequcnt ly the species idc ll tified as 
poss iblc diagnostie spec ies 01' Caucasian Oricntal Beech forests are rega rded here as reg iona l 
diagnostie specics 01' the Fagioll :,y/valicae. 

The stand struclure 01' thc Ellp/wrbio-Carpinet/lll/ wi th an lIpper tree layer eomposeel of 
QuerclIs pelraea and Fmxilllls exce/sior , fo llowed by a seeonel and third laycr 01' Carpil/I/s 
bell/lus, Acer plalalloides, A. call1peslre eIe. is describcd as typiea l for near-nmural oak
hornbcam forcsts (MATUSZ KIEWICZ 2003b). Nevertheless supraregiona l eharaeter speeies 01' 
thc Carpillioll bell/li <lfe sparsc ly IOllnd in the nonh-western Caucasian Ellphorbio
Carpillelllm. Most 01' the middlc European Carpillioll species, like Sle/laria holoslea , 
lvle/ampyrulll lI elll oroSl/1II 0 1' Galilllll s)'ll'ariclIlI/ are e ithcr inabundant 0 1' do not oeeur in thc 
Caucasus. A fl ori sti c gradient stretching from the middle Europcan Cm]Jillioll vi<I the spee ies
ri eh and rieh in ende mies lllyri c Cm ]Jilliol/ (the »prototype of European oak-hornbeam 
fo rcsts« according 10 !-I ORvAl' ct a l. 1974) 10 the al so species-rich Caueasian Carpinion is 
observab le. Ill yri e and north-westcrn Caucasian Cwpineta share a diagnosti c species, 
LOllieera capr(folilll1l , but altogether. a higher flori stic pcculiarity ofCaueasian oak-horn bcam 
fo res ts is indicatcd. A number ofprovisionally di splayed regional Carpillioll characte r spec ies 
(e.g. Serralu lu qllillqlle./blia. Poü'gollatlllll glaberrillllllll) are endemie to the western Asimie-
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Caucasian reg ion. PASSARGE ( 198 [b), who sludicd some cCll tral Caucasian oak-horn bc<l1ll 
rorcsts po ints out that Carpilleta reature a di st inclly [lighc r reg ional Ilorist ic variance cvcn in 
thc Callcas ll s, compared 10 Oriental Beceh fmesls. The characlcr 01' the ccntraJ Caucasian 
CW]Jilleta iSt accord ing 10 the ir Iloristic COIl1POSilion, more xcrophy ti c than thaI 01' thc 
wes tern Caucas ian Ellphorbio-Carpillel lllll . Mcsophytic Fagelalia spccics Iikc C(lrdamine 
qllillfJllelolia , Lathyrus vel'll//s or Galilllll odoratl/II/ all el Illcsophyt ic-thcrlllophylic spccics 
such as VillceloxiclIIlI seal/delis or Tcunus COII/llII/JIis thai are prcvalcnt in Ihe Ellphorbio
Cmpill ctlflll are cilher cornpl ctcly lacking or Icss abundant in thc submontane Com o
CmjJinellllll ca/lcasicae Passarge 198 1 (PASSA I{G E 1981 b, Carpillus caucasica Grossh. bei ng 
a synonym to Carpill lts bell//lls aeeording to reeent literature like GOVAERTS & FRODIN 1998). 
Altcrna ti ve ly, they only oeell!' in the sublllont<lnc Orienta l Beeeh fo rests (Orobo-Fageflllll 

ol'ientafis Passa rge 1981). 

Regiona l elcseri ptions of sllbmontanc 01' co lli nc Ori enta l Beeeh anel oak hornbeam forcs ts 
are availab le li'olll GRUDZINSKAA ( 1953). who. duc to a dilfe rcnt mCl hoelo logica l approach. 
distinguished plan t cOllllllllnitics by domi nant spec ies in Ihc dinercnt layc rs anel did nOI 
publish complete re leves. Regiona l oak-hornbc<lm fo rests are describcd mai nl y w ilh QllercIts 

robl/I" and Q. hal"llI'issialla from siles wil h more mo ist-so il cond itions. A noristically sill1ila r 
fores! associa lion sccms 10 be the )}M ixed oak forests of limcsto ll c slopcs« (GR UDZ INSKAA 
1953: 101 n), eli siribll led more wcstcrly bctwccn thc rivcrs Psekups alld Bclaa on steep, 
shaely, 1110dcratcly moist limcstonc slopes. QllerclI.\' pel/'{/ea occupies the upper tree In yer, 
Aeer cappadociclllII , Ti/ia dasysty!a anel UIII/us lI/illDr a second and Carpill/ls orielltalis and 
Aeer call1pesire a third tree layer. Frequenl taxa of thc grollnel vegetat ion are Ellphorbia 

squall/osa, TalJllls COII/III I/llis, VillcelOxicl/1II scalldells. Larhyrus \'el'lll/S. Paeallia da/lrica 
subsp. corii/olia anel LilhospemwlI/ PWjJw·ocaendewlI. A conspicuolls featurc. cornpared 10 
thc here dcscribcd Eupharbio·Carpilleflflll , is Ihe lack of Carpillus bell/lus 01'. in other words, 
it s replacc ll1 ent by thc more xcrophy ti c Cwpil/lls oriellra/is. 

The onl y known rcco rds of submontallc Oricntal Bccch fo rests in thc region si milar to the 
Fesllfco·Abielellllll are a lso lound in GIWDZINS KAi>. (1953). She desc ri bes IwO associations: 
one on decp non-calcarcous moist so ils with dominating Cardalllille qllillqlle/olia al1(\ 
Cyc/amell COIIIII , the other on drier Icss shady sites w ith a grolInd vegetation of Fe.\'IIu:a 

(flymeja, CalilllJl adomlwll , VincetoxiclIlI/ scal/dens, Paris illcolllpieta e Ie. Both represcnt 
stand types w ilh dom inalll Faglfs orienralis showing no signi ficiln l admixtllfc 01' olher Irce 
species . Presumably Ihc FeSll/co-Abieleflf/ll characterised in the prcscnt work takes a 
floristieally and eeologica ll y intcrmcdia lc posi tion bc tween Ihese two larest eomlllunilics. 

Mauers of stand strllcturc aIHlland-use history - Thc inves ligated fores! stands featurc 

influcnces o f different impacts , or non·impac ls, on stand slruc lure alld composi lion, alld cOllld 
be a rrangcd to an illdirec i time scalc that traces Ihe land-use hislOry ovcr the lasl ISO years. 
Again, Ihe vc ry like ly sccondary origill 01' all investigated forests must be cmphasised. They 
probably originated from abandollcd pasturcs 01' fjelds of thc Adygc people. T here forc. Ihe 
oldest land-use type (01' the most rcccIll , from the prcscnt po int 01' view) is FP. Ihe forme r 
pasture typc. It is onl y found on roeky siles in the vicinity 01' sparsc ly grazed paslllJ'cs where 
the combinalion of (Iow) impact 01' graz ing call ie alld site condi! ions 1101 favourable for trec 
growth led 10 a dc lay in progressive fo rest suceess ion of abollt 100 yca rs compared 10 olher 
silcs . Low- branched and broad-crowncd QlIerelfs pelmea Irces fe l'cr to their ini ti a l growth in 
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an open environment. Trccs dcvclop ind ividual slclll alld crown ronns, depcnding on whclher 
they grow in a dcnsc forc s!. on a forcs t cdgc or in thc opcn (OLI VE R & LARSON 1996). 
Princ ipally the dcvclopmcnt of an open-stand cro wlt is also poss iblc in primat)' forests on dry 
sitcs (MARKS & GARD[SCU 200 I), but thc 1l1CSOphYlic characler of the invcst igatcd forcsls and 
Ihe di ss imilar, »normal« in-fores t growth form of yo unger Irces in thc same swnd arguc 
against such Cl poss iblc exp lanation. The occurrence o fpcculiar Iree groups ofl1lain ly QuerclIs 

petraca is anolher spec ial feature of the FP ty pc. GRUDZ1NSKA"\ (1953 ) found s imilar trec 
groups Oll abandoncd ficlds in val lcys al1(\ on ri ve r banks on limestone ,md anr ibuted thcm to 

the il" secondary orig in anel reccnl germi nati on from sporadicall y di sperscd seec!. KOLLMANN 
& SCHILL (1996) invcstigatcd succcssional pattcrns Oll abandoned calcarcous grass land and 
attributed thc obscrvcd co lonisation of QllcrclIs p elraea al1(l COIY/II.\" allellw!{/ to cffCClive 
zoochorial di spcrsa l by micc allCl jays. As often hoards 01' aco rns <Irc buried in Olle sing le 
place, thc clllc rgcnce 0 1' lllorC than olle sap ling out 01' onc SPO I is not unlikely. 

The land-usc typc CM providcs an insight vlew as to how some ofthe sccondary forests in 
thi s region lookcd be tore the intensc Ilarves ting period 01' 1960 - 1985. As in FP, we find oak 
trces o lder than the avc rage 01' the sland (here, depend ing on s ite condilions, Qllel"clIs /"ObI/I") 

with signs o f formcr opcn stand growth. Thcy constitute thc first trce gcncration on thc 
abandollcd grasslands as their age can be cstimated to bc about 140 years from a tree di sc o 
A nolher cxplanation fo r the ir growth for111. a tonner so litary stand in open land, is al so 
poss ib lc duc to the known land-usc practice o f the Adygc (KANTt\Rl'\ 1989). GR UDZINSKA,\ 
( 1953) di seovcred such form cr shadc Irecs o leler than the turning point 01' 1864 in hcr regional 
torcst s tudy. In CM stands a changc in forest composition is dc teclab le. A densc, vital Iaye r 
01' Fagl/s orielllalis saplings amI a greal number 0 1' yo ung trees a lready emcrgi ng into the 
uppcr zones are obscrvable, wh ilc the sparse Q/lerc/ls /"ObIlI" saplings « I 111 hc ight) lack 
fa vourablc li ght condilions lor the bcginning ofvert ica l growth. Howcver, a ve ry low quantity 
of saplings is a lso dcsc ribcd from ncar-natura l QUeI"C/lS I"obllr forests in Croa tia (LEIß UN DGUT 
1993), which rcvea ls a survival strategy different to that 01' shadc-tolcrant s tands. Only thc 
clca lh of o ld ind ividuals anel the subsequcnt opening 01' broad windows in thc ci1nopy allow a 
quick start 01' Qlfercw· sp. saplings into thc lIppcr trcc layers (LEIBUNDGUT 1993 , SC I-I ERZINGER 
1996). Thus, onl y long-tcrm slUdi ~s allow a good prognosis 01' thc dyn;Jmi ca l pa tt crns of thi s 
forest typc. 

IL and SL a re thc two land-lIsc types wherc prior stand history is a lready cxtc ll sivcly 
trans tormcd by impacts o flhe intcnsc logging period of 1960 - 1985. In SL a fcw trces w ith 
pecu liar growth fonn s werc len sli1lleling. HCllce an agc dating to the probab lc emergcnce date 
o ftll e fores t cOllld st ill be poss iblc here. The characlcristi ca l1 y high numbcr oflllulti-stcllll11cd 
trecs 01' smallc r diameter c1asses in thc lalld-usc typc IL prcsul11abl y rc fcrs 10 Ihc lacking 
prac lice 01' thinning a ll el rcmoval 01' unusuall y formed trces in stands Oll clcarcut plots. 

5. Acknowlcdgclllcnts 

I am grate ful to Dr Vo lke r Oltc for organi sing thc practica l aspccts 01' thi s work , a lso to Dr 
Sicg f"ri cd ßrüutigam, Dr Cord Pcpp lc r-L isbach alld Pro f. r ele r A. Sc hmidt for thc 
dete rminat ion of diffi cult specics. 



112 Bir~il Frosch 

6. Rcfcrcnccs 

AG Boden (1994): Bodcnkundlichc Kllrl icranlcilung. - E. Schweizerbartsehe Verlagsbuch hand lung, 

Hannover, 392 pp. 

ALEKS,\NDROVA , V. D. ( 1973): Russ iml approachcs [0 classiflcatiotl ofvegclalion. - In: WH ITI't\I{ER, R. 
H. (cd.) : Ordination alld class ifica ti on of communi lics. - I-I andb. Veg. Sei. 5: 493 - 527 

BELONOVSKAA, E. A. ( 1990): Temnohvojnye lcsa ßol'~o\'o Kavkaza. - In: Z I ~ 1 1 NA. R. & R. ZLOT1 N: ßiola 
ckosistcm Bol"sovo Kavkaza. - Nauka. Moskva: 40 - 63 

BERGt-IE1ER, E. , \V. HAR DTLE, U. M1 ERWi\LD, ß. NOWAK & C. PEI'I'LER ( 1990): Vorschlüge zur 
synlaxonom isc hcll Arbeitsweise in der Pflanzen soziologie. - Kieler No!. z. Pflanzcnk. Schlcswig
Holst. I-Iamburg 20 (4): 92 - [03 

BRAUN-ßLANQUET. 1. ( 1928): Pflanzensoz iologie. Grundzüge der Vegetationskunde. - In: SCIlOEN1CHEN, 
W. : Biol. Smdienbticher 7. - Springer Verlag, Berlin. 330 pp. 

BRu~" ~'IIT, R. K. (200 1): World Geograp hi cal Schcme fo r Rceord ing Plant Distributions (second cd.). 
TDWG, Hunts Inst. Bol. Doe., Pitlsburgh, 137 pp. 

C5AI·ODY, 1. ( 1968): Eichen-Hainbuchcnwälder Ungarns. - Feddes Repen . 78: 57 - 8 1 

CZERE1'M~OV, S. K. , R. PANKHUR5T & W. BERENDSON (1996): Vascular plants of Russ ia and adjaeent 
countries as of26.10.96 [Oll line DatabascJ. - In: 10 PI ( 1996 - 2005): IOPI Provisional Global Plant 
Check li st. BGBM , Bcrl in. AVlIi lable from: htt p://www.b!..!bm.org/IOPI/GPC/derault.asp (accessed 
May - July 2006) 

DENGLER, J. & C. BERG (2000): Klass ifikation lind Benennung von Pflanzengesell schaften - Ansätze zu 
einer konsistenten Methodik im Rahmen des Projekts »Rotc Liste der Pflanzengesellschaften von 
Mcck lenburg-Vorpommcrtl «. - In: RENNW/\LD, E. (cd .): Verze ichnis und Rote Liste der 
Pflanzc ngese llschalien Deut sc hlands . - Schri ftenr. Vcgctalionsk. 35: 17 - 47 

DOLUH,\ NOV, A. G (2003<1): Formation F. 7 »Kaukasische Hainbuchen-Eichcnmischwäldcf<c - In: BOHN, 
U .. R. NEUI1AuSL. G GOLLU ß. C. HETrWER, Z. NEUllii,USLOVA. H. SClILÜTER & H. WEBER (eds): Karte 
der na türlichen Vegctation Europas. Maßstab I : 2.500,000. Teil I: Erläuterungstext mit CD-ROM. 
BIN (cd.). - Landwi rtscbaftsverlag, Münster: 3 [9 - 324 

- (2003b): Fonllalion F,6 »Oricntbllchenwii lder und Hainbuchen-Orientbuchellwiil dcf«, - In: BOI-IN, U. , 
R, NEUlI;\USL, G GOU.UB, C. HE'n'WER, Z. NwttAUS LOvA, H. SCHLÜTER & H. WEBER (eds): Karte der 
natürl ichen Vegetation Ellropas. Maßstab I : 2.500.000. Teil I: Erl~illtcnlllgs tcxt mit CD-ROM. BIN 
(cd. ). - Landwirtschaftsverlag, Münster: 313 - 318 

ELLENII EHG, H. ( 1996): Vegetation Miucleuropas mi t den Alpen. - 5. Au fl ., Ulmer, Stuttga rt. 1095 pp. 

FRA NCUZOV. A. A. (2004): Floristiceskmi klassifikaci<i bukovo-pihtovyh lesov basscjna reki ßcloj 
(Zapadnyj Kavkaz). - Diploma thesi s (lInplIblished) , MGTU (Maj kopsk ij Gosudarstvennij 
Tehnologiceskij Universitet), Majkop. 89 pp. 

GOVAERTS, R. & D. G FROD1 N ( 1998): World Checklist amI Bib li ography 01' Faga les (Betll laccac, 
Corylaceac, Fagaceae and Tieodenuraccac) . - Royal Botanic Gardcns, Kew, 406 pp. 

GREBENStKOV, O. S. & E. A. BELONOVSKi\'\ ( 1990): Lcsa krajncj zapadnoj casti Bol' sovo Ka vkaza. - In: 
ZIM1NA, R. & R. ZLOTIN: Biota ekosistem Bol' so"o Kavkaza. - Nauka, Mosk":1 1990: 63 - 83 

- . - & K. O. KOROTKOV ( 198 1): Klassilikaci,i temnohvojnyb lesov Kavkaza. - In : Tczisy dok ladov VI. 
vscsoüznogo sovesanifl po klassitikaeii rastitcl'nosti , u ra: 154 - 157 

GRUDZINSKAA, I. A. ( 1953): Sirokol istvcnnyc lesa predgorij severo-zapadnogo Kavkaza. - In: ZONN, 
S. V. (cd.): Sirokolistvcnnyc les:! scvero-zapadnogo Ka vkaza. - Akademifl Nallk SSSR, Institut Lcsa. 
Moskva: 5 - 186 

HONG. D.- Y. & S.-L. ZIIOU (2003): Paeo nia (Paconiaceac) in thc CaucaSLIs. - Bol. J. Linn. Soc. 143: 
135 - 150 



Submontane forcsl s in thc north-wcslcrn Caucasus 113 

HüRVAT, J.. V. GL/WAC & H , EI.I.ENIIERG (1974): Vegetation Siidosteuropas. - Fischer, Stuttgart, 768 pp. 

[VM·:OV. A. N .. Ü. N. BOtK,\!{!!V. D. N. KOZLOV & A. A. HAue; (2000): Osnovnye ce rt y prirody 
po[uostrova Abfa ll . - [n: [VANOV. A. N., O. A. LEONT'kV" & E. G SUS LQV" (ecls): Priroda [lolLiostrova 
Abrau. Lrmdsafty, Rast itd'nost' i ZhivOInoe Nasclcnie. - Sbomik Naucnyh Tnldov. Moskovskij 
Gosudarstvellnyj Universi tet im. M.V. Lomonosova, Geogral1cesk ij Fakul'lCl. i\'loskva: 4 - 14 

K,\NT,\RIA. M. V. (1989): Ekologiccskie aspekty tradicionnoj hoztiistvennoj kultury narodov scvemogo 
Kavk<l za. - Akademi,i Nauk Gruzinskoj SSR, Tbilisi. 273 pp. 

KLÖTZLI, F. (1968): Über die soziologische lind ökologische Abgrenzung schwe izerischer Cm1Jjlljoll

von den Fagioll-Wiil dern. - Feclcles Repen. 7M : 15 - 37 

KivlRA (Kabinet Min istrov Rcspubliki Adygeü) (1997): Spisok redki h i na hod:iSihs:i pod ugrozoj 
isi::cznovcni:1 ob"ek tov zivOinogo i rastitcl' nogo mim Krasnoj Knig i Respubl iki Adyge:1. - Pri lozenie 
k postanovlenili Kabineta Ministrov Respub liki Adyge:i ot 29.09.1997 goda NI! 346, Majkop, 20 pp. 

KOLLMANN. J. & H. P. SCIIILL (1996): Spatia l patterns 01' dispersa \. seed predation :md gemlination 
dLiring colonizatioll of abamloned grassland by QlIeI'CIIS pe(mea alld COI:r/lls (II ·ellalla. - Vegclalio 
125 (2): 193 - 205 

KOROTKOV. K. O. (1992): Entwicklung des wa ldpOan zcnsoziologischen Ansatzes im Bereich der 
ehemaligen UdSSR. - Bel'. Rcinh.-Tüxen-Gcs. 4: 173 - 190 

- & E. A. BELOi..:OVSKA'\ ( 1987): Sintaksonomiii tern nohvojnyh lcsov Kavkaza. - Dcp. VIN ITI 25.02.87. 
NI'. 1324-887. Moskva. 41 pp. 

Krasnaa Kniga Rossii (2005): Pcreccn' ob"eklov raslitel'nogo mira, zancsennyh v Krasnuü Knigu. 
lon linc] - Ava ilab le from: hnp://www.rcdbook.r1I/arliclc4 14.html 

LEIUUNDGtJT. I-I. (1993): Europäische Urwii lder. Wegweiser zur natumahen Waldwirtschaft . - Verlag Paul 
Haupt. Bem, 260 pp. 

Mt\RKS, P. L. & S. GAlmESCU (2001 ): Infcrring Forest Stand I-l istory from Observationa l Field Evidencc. 
- In: EGAl". D. & E, A. H OWELL (cds): The historieal ccology ha ndbook: a rcstoration ist's guide to 
rcfercncc ccosystems, - Island Press, Washingtoll 2001: 177 - 198 

M/\StNCi, V. ( 1991): Die Entwicklung der Vegetationskunde in der Sowjetunion. - Phytocoenologia 19 
(4): 479 - 495 

M/\TUSZKIEWtCZ. W, (2003<1): Fonnat ion F HMesophytisehe sommergriine Laubwiilder und Nadcl
Laubwiildef(( (Einleitung). - In: BOII \' , U .. R. NWIIAuSl. G GOLlun, C. HETIWER. Z. NEUIIÄUSLO\·A. 
H. SCIl LÜTER & H. WEHER (eds): Karte der natiirliehen Vegetation Europas. MaUslllb I : 2.500.000. 
Tci l I : Erliiuterungstext mit CD-RO ~,,1. BfN (cd.). - L:mdwinsehaftsverlag, r"\ünster: 21\ - 225 

(2003b): Fonnation F.3 »Eichen-I lai nbuchcnmischwiildcr (Cmpilllls belllllls. Quere/l.\' robw. Q. 
pelmea. Ti/ja conlaw)(, - In: BOIIN. U .. R. Nr:U IIAuSL G GOll UB, C. I-I E"I1'WEtC Z. NEUIlAuSLOV},. 
11. SCIl LÜTER & I-I. Wt:BER (eds): Karte der natürlichen Vegetation Europas. Maßstab I : 2.500.000. 
Teil I: Erliiu terungsiexi mit CD- ROM. BIN (cd.). - Landwirtschaftsverlag. Münster: 264 - 275 

MCCUNE. B. & D. KEON (2002): Equations lor potential annua l <l irce t incident rad iat ion and hcalload. 
J. Veg. Se i. 13: 603 - 606 

MIR KIN. B. M. (1987): Ilaradigm change ,md vegetation classHication in Soviet phytocoeno logy. 
Vegeta ti on 68: 131 - 138 

NOIRFAUSE. A. (1968): Lc Ctll1Jil/iol/ dans l'Ouest cle l'Europe. - Fcddcs Rcpert. 79: 69 - 85 

OLI VER. C. D. & B. C. LARSON (1996): Forest Stand Dynamics. - John Wile)'. New York. 544 pp. 

OlTE. V. (2007): Vege tation and flora of vascular plan ts in the vic init y o /' Mt Bol' soj Thai:: (N\V 
Cmlcasus) and the elrects 0 1' human interfcrence. - Abh. Ber. Naturkundell1us. Görlitz 79 (I): 85 - 95 

PANKt IURST. R. ( 1996): ESFEDS - Flora Europaca Da tabase. - providcd via thc site 01' the Royal Botanic 
Garden Edinburgh [onlinc]. - Available Irom: hnp:/lrbg-\\'eb2.rbge.org.uk/FE/fe.htmljaeccssed May 
- July 2006) 



114 Birgi! Frosch 

P"SSARGE. H. ( 198 1 a): Über Fagclca im kartalinischcn Kaukasus. - Fcddcs Rcpcrt. 92 (5 - 6): 41 3 - 43 1 

- (198 1 b): Carpincta im kartal in ischcn Kaukasus. - Phytococnologia 9 (4): 533 - 545 

PEI'I'LER· LISßACH. C. (2005): Anleitung zur Benutzung des Programms »TAB fiir Windows« zum 
Sonieren lind Bearbe iten pflanze nsoz iologischer Tabellen, Version 4.04. - Universität Oldcnbu rg. 
Institut fiir Biologie lind Umwelt 

RE1CIl ELT. G. & O. WIU·,t ANNS ( 1973): Vcgclat ionsgcographic. - \Vcslcrmann, Braullschweig. 2 10 pp. 

SCHERZlNGER. W. ( 1996): Naturschutz im Wald. Qualitiil sziclc einer dynamischen Waldcntwick lung. -
Ulmer. Slllttgarl, 447 pp. 

SCH(o.I![)T. P. A. (2003): Bäume lind St räucher Kaukasiclls. Teil 11 : Laubgehölze der Familien Aceraecac 
(Ahorngcwiichsc) bis Cornaccac (I-l artricgclgcwiichse). - Milt . Dtsch. Dcndrol. Ges. 88: 77 - 100 

- (2004): Biiume und Striiueher Kaukasicns. Teil [11 : Laubgehöl ze der Familien Ebenaccac 
(Ebenholzgewächse) bis Frankcniaceac (Frankcniengcwiic hsc). - Mitt. Dtsch. Dendrol. Gcs. 89: 
49 - 71 

- (2005): Biiumc und Striiuchcr Kaukasiens. Teil IV: Laubgehölze der Famil ien Globulariaccac 
(Kuge lblumcngcwkhsc) bis Punicaceae (Gra n:llapfelgewiichsc). - Milt. Dtsch. Dcndrol. Ges. 90: 

25 - 43 

- (2006) : BiiulllC und Sträucher Kaukasicns. Teil V: Laubgehö lze der Fami licn Ranunculaccac 
(Hahnenfu ßgewächse) bis Rutaccae (Rautcngcwiichsc). - rvlin . Dtsch. Dcndrol. Gcs. 9 1: 21 - 56 

Spr:wocnik po Klimatu SSSR ( 1966): Tom 13. Tcmpcratury vozduha i pocvy. - Gidromctcoizdat. 
Lcningrad. !lumber 01' pagcs unknown 

(1968): Tom 13 . Vlaz!los( vozduha. atmosfernye osadki. sncinyj pokrov. - Gidromctcoizdat, 
Leningrad. l1umber 01' pages unknown 

VUKt::L1C. J. ( 1991): Synökologischc Charaklcrisicrullg und synlaxonomischc Einordung von Cmpilliol1· 
Gcscllsc haficll Nordkroatiens. - Phytococnologia 19 (4 ): 5 19 - 546 

Wi\LTE1C H. & 1-1 . STltAKA ( 1970): Area lku nde. Floristisch-historische Geobotanik. - E. Ulmer. Stult gart , 
478 pp. 

WEBEn, I-I. E .. J. MORAVEC & J.-P. TIlEUlti LLAr (2000): Internati onal Codc 01' Phytosocio logica l 
Nomcnclaturc. Ed. 3. - J. Veg. Se i. 11: 739 - 768 

WILLNER. W. (2002): Synta xonomisc he Rcvi sion der siidmi tle1curopiii schell ß uchcnwäldcr. -
PhYlococnologia 32 (3): 337 - 453 

Manusc ript <lcce plcd: 15 Delo be r 2007 

A ll tho r 's add ress: 

D ip l.· Landschaftsökologin Birg it Frosc h 

Institut Ilir B io logie 11 , A bte ilung Geobo ta nik 

Un ive rs itä t Frc ibll rg 

Schii nz lcstraße I 

79 104 Frc ibll rg 

email: ßi rg iI.Frosch@ b iologie .uni-frc iburg.dc 



ZOBODAT - www.zobodat.at
Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: Abhandlungen und Berichte des Naturkundemuseums Görlitz

Jahr/Year: 2007

Band/Volume: 79

Autor(en)/Author(s): Frosch Birgit

Artikel/Article: Floristic composition, ecological characterisation and land-use
history of submontane forests in the north-western Caucasus 97-114

https://www.zobodat.at/publikation_series.php?id=21600
https://www.zobodat.at/publikation_volumes.php?id=73916
https://www.zobodat.at/publikation_articles.php?id=542762

