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Abs tract 

Dala on spcc ies composition ami on ccologiea! ami biogcographica l pcculiarilics of thc bryophyt\! 
flora 01' the Nalllrc Park »13ol'Soj Thac« ami it s ncighbouring arcas in th c NW Cati CaS LLS Mts are given. 

Thc annotatcd spccics li st contains 171 \a.\<1 01' IllOSscs: 8001' wh ich are docul1lcntcd for thc firs t time 
fü r Ihis area. A list of hcpalics was publishcd ca rli cr cl scwhcrc. hut more dctailcd data rcgarding Ihe 
occurrcllcc 01' Frullllllia 1)(II"1'islipulll are givcn here. 

17 spccics Imve a ± oceanic d istribUlion ~nd are sillla ted :11 Ihe c~s t em border of Iheir European 
distribution; in Russia Inany ofthelll are known onl y from the Caueaslls (e.g. IJarbll!o crocea. NeckeNI 

pllllli/a. PlychodilllJl pficaflllJl. U/ora cOllrcU/({I ). Ollly Olle spccies - Orfh()/richllll/ \'/odikm 'kfllllllJl - is 
situatcd at thc west ern border of its di stribution in thc Cuucasus. Thc Weste rn Palacarcti c ende mi e 
PIYc!lOdilllll plic(/fl/IJI represents a monotypie genus. It occurs preferably on limcstone in thc high
Illounta in be ll. 

A number oflhe spec ics are very ra re ami cnda ngcrcd in Europc :lI1d ha\'e Ihere rore beeil included into 
thc Red Dala Book of European ßryophytes: 811x /)01l1llio viridis. Dicrmllllll dride. Neckcra pCl/llaU/. 

OrihOfricJlII1II l'/adikal'kal/lllll . Frul/oll;a parl."iSliplI/a. In Europe. these spec ies <Ire cndangered main ly by 
dcstmction 01' their habitats by fo reslry anel by air pollution. 

ß ecause 0 1' its co mparati vcly low ant hropogen ie damagc. the area of st udy ea n servc as a model 01' 
bryophytc vcgetation of natura l Europcan forest ecosystcllls. thc I"unctionality of whieh has 10 bc studie<! 
furthc r. 

Zusammenfassung 

Moose des Naturparks » Bol'soj Thac« und angrenzender Gebiete - Es werden 
A ngaben zum Artenbestand sowie zu öko logischen und biogeographischen Besonderhe iten 
der Moosfl ora im Gebiet des Naturparkes Bol' soj Thac und angrenzcnden Gcbieten des N\V
Kaukasus gemacht. 

Die kommentierte Artcnli ste cnthält 17 1 Taxa von Laubmooscn, von denen 80 e rsl!llals für 

das Gcbiet dokumcnti ert wcrden. Eine Liste der Lebe rmoose wurde bere it s an anderer Stelle 
verö fl'cntlicht , doch werden hier ausfüh rli chere Angaben zum Vorkommcn von Frullol/ia 
p"r\lisriplIll gemach t. 

17 A rtcn besi tzen e ine ± ozeanische Verbreitung lind befi nden s ich an der OSlgrenze ihres 
europüischen Areals: viele von ihnen s ind aus Rußland nur VO I11 Kauk,lsuS bekannt (z.B. 
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Barb/lfcl crocea, Neckem plI/lli1a. Plyc lJ odiulII plica {lflll, V Iola coorc{{/(o). Nur eine Art -
Orthotriclllllll vlarlikovkall lflll - be find et s ich im Kaukasus an de r Wcstgrc ll zc ihre r 

Verbreitung. Das in der Westpaläarkt is endemische Plycl/Odilllll plicall/l1l vertritt eine 
monotypische Gattung. Es gedeiht hauptsiichlich auf Kalkgcstcin in der Hochgebirgszonc. 

Eine Reihe der nachgewiesenen Arien ist in Euro pa sehr se lten li nd gcfiihrdcl lind hm 
desha lb Aufnahme in das Rote Buch de r cUfop;iischcll Moose ge fu nden: Bl/xballlJlia viridis, 
Dicrtll/l llJ/ I'iride, Neckera pe1l1wta, Onhorric/1lI111 vladikm'kalllll1l , Frullallia parvislipilla. 
Diese Arten sind in Europa hauptsiichlich durch die Zerstörung ihrer Habitate durch die 
Forstwirtschaft sowie durch Luftve rschmutzung ge fäh rdet. 

A ufgrund se iner ve rg leichsweisc gcrin gen anthropogencn B ec i n trächtigung kann d as 

Gebict als ModclI für die Moosvegctation na turnaher curop iiischcr Waldökosyslemc dicncn. 

deren FunktionaliÜit wc iter zu errorschen ist. 

PC31Q:\I C 

M XII np"pOJ.lIIOI' O napKa ))6oJll.ulOii Txa'l« 11 COnpC!lCJI I. III.I X TCPP "TOPllii 

B ny6JIIIKaUliH npC,UCT<lB11Cllhl o606U1CH ll blC CBC,UCI-llUI n o ßII,UOBOMY COCT<IBY, 

3KOJIo rrl 1leCKHM I1 6 1IOrcorpa<!lIllIecKII M OC06CI-IHOCT}/M (llJIop"l MXOß 'JaCTH 1'CppH1'OPlll1 

3analll-loro KasKa:.m , ßllPOM K01'Opofi }lßJIßC1'C}l np"poLII l hlil napf..: )) DOJl bWoli T xa'l«. Paiio ll 

IICCJICnoßa l-lIlii OXUaTbIß<lCT np"p0,Uubl ii napK )) l}oJl bwoii T xa'l« 11 n pl lJl CrmOlUllc TCppilTOP l1l1 

B 6acceil llax PCK b on bwo ii 11 MaJl blii Caxpaii. Ky" a, XO,U3b, TXlI ' l , A{I>oHKa. 

npenCT<lUJICI-I <1 11 110Tll p08all ll hlli enitCOK JltiCTocTc6enb l tbl X MXOß nal lHoro p a 11 01 I i.l, 
BKmolialouutii 171 TaKCOIi Mxon, 11 3 III1X 80 T3KCOI-IOB YK,13a1-lbl JlJIß :lToli TCPP"TOPIIII 

BI1CPUbIC. C nllcoK nC"ICIIO'lIlbIX MXOß npIIßo.!J,IIJIC}I pallcc B ,UpyroM MCCTC. 01lltaKO U ,Uaunoii 

CT<lTbC non p06Ho OrtIIC"III,1I0TCH J\ICCTOllaXO/J\llCIII!ß Frtlllollia parvislipl//a. 

17 UII,UOß II MCIOT ± OKC<lHII'ICCKoe pacnpocTpaHclll lc 11 II<\XOl l }lTCn lIa BOCTO'/lloii rpal'ill'-lc 

cBponeilcKoro apc,ula, 1\I1I0rllC 11 3 miX L1]I}I (Iwopbl POCCIIII 113ßC CTIlbi 1'011"KO C KaBK<l3<1 

( Han pll to.1Cp , Barbl/la ClVcea, Neckera pl/lIIHa. PfychodillJ1l plicawlII. Ulow coarCWla). r1pll 

3T01\l JII IUJb 0,Ul11i 11 1111 - Ol'lhotricllIllI/ 1I1adikallkallllll/ - UClXOJ.UITCH 11<1 KauKa3e 1-1<1 3analll-IOM 

npc.!lcnc p aCnpOCT<HlCII II }I. B paiioll c IICCJIC,UOBall llii onIC'ICH TaKiI\C J llllCMlI'lIIblfi lUUt 

3analll-iOii r1 ancapKTIIKII Bl I,U, }lßJI}l louUliicß CllIIHCTBCIII-lbI1\l n pCllCTaß IITeJIC~! 3HI lCMII"I IIOro 

c nponc iicKoro p O.na - Plychodilllll plicallllll. OC ~I Oß1lbI L\l II J\l ccTo06 ,rraul lu"·!11 T raro ßII}.l<l 

"BJUIIOTC}I 1I3BC CTII }lKOBhiC nopOl lbl R BhlCOKOroPIIOii 301-IC. 

I-l a TCppl.JT0pl·11I llpliPOllllOro nap lw ))bOJI j,1lI0ii T xa'l« 11 B IIp"Jl cr;:UOLUHx paii o ll<l x 

npOl13p aCTaCT P}ll l O"ICI·lh PC.!J,KII X lUI}I EnpOilbl BlllIOß MXOB. KOTOPhlC 3a llCCCHbl B K pacllYlo 

Klwry enponc ilcKIiX 6pII0(llliTOß: BlIx!Jalllllia l'iridis, Dicrwl/IJ1I lIiride. NeckeNI pelllww, 
Orfhofriclllllll vladikal'kmllfl1l , Frullallia parvi.\"Iipu/a. OCIIOBl IOIi yrpOJo li CYlllCCTIJOBal llllO 

3T1I X Billion B Enpollc HUJI}lCTC}I pa3pY LU CHliC MCCToo611Tallllii B pC3ynhTaTc IIIITCIICIIB llhlX 

nccopa31x I60TOK 11 3arpu31 1cHIIC B03!lyxa. 

B lIaCTOHWCC npci\l }I IIc06xoW IMO np0110Jl iKIITb 113YIJCIIIIC paCrtpOCTpallcl liHI 11 COCTO}l IlIl}l 

n o nymulllii 1I1 1110 B MXOB, PCllKllX 111111 lIC' lc3aIOWIi X Ha 60JlbIJl c ii 'JaCTIl CBocr o apCiUIa. 

Pcn l o li G. T xa11a n JTOM OTIJOWCII IIII J\l OiKCT HBIIThC}I cBocoGp a3110ii i\lOllCn biO llJI }I 

cpaBIIIITC11hI IO MaJIO HapYlJleHHOii paCTIITCJl bllOCTl1 J\l XOB JlCCllblX J I\OCIICTCJ\I cnponciicKo r o 

T ltrla. 

Kcywor ds: biogcograph y, consc rva ti on valuc , Rcd Da ta Book spcc ics 
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I. Int roductioll 

Notwithstanding [he compara tive ly good kllowledgc of its specics composition , the 
bryo phytc flora ofCaueasia is rathe r uncvcnly known. Un til quite rccent times the limes tomc 
massif of thc Bo l'soj Time and its su rroundings had practica lly not been vis ited by 
bryologists. In the Herbarium of the Caucasian Reserve there are a few spec imens collectcd 
in this rcg ion in 194 1 (R. A. Elenevskij) and in 195 1 (A. P. Senieeva). Data on bryo iogica l 
findings from this territory in thc litera ture had bcen lacking until recent times. First !ists o f 
bryo phytes of thi s area were published by OrfE (200 1, 2004). Some information regarding 
mosses o f Mount Bol 'soj Thac are ineluded in Ihe publica tions of AK /\TOVA (2002, 2004), 
dea ling predominantl y with the bryophytcs 01' the Caucasian Biospherc Reserve. 

Thc aim ortlle paper prescn tcd he re is to bring togc ther a ll informat ion prescntly avai lab lc 
regarding spec ics composition as we il as ecological ami biogeographieal peeu liariti es of the 
moss flora ofthat part ofthe Weste rll Caucasus, the core o fwhich is the Nature Park ))Bol'soj 
Time«. 

2. Matc ri'll s and methods 

Thc work is based on materia l obtained eluring field work in the area amund Mount Bol 'soj 
Thac in Ju!y/August 1995 as we il as in JUll e/July 2003 by T. V. Aka lOva and in June/July 
1997, August/September 1998, Augus t/ September 1999, July/ August 200 1, June/Ju !y 2002. 
August/September 2003 alld May 2004 by V. Olle. Howcver. in V. Olle's collections the 
bryophytes are only of sccondary importance, as his stud ies were foellsed on lichens. In 200 1 
- 2003 , V. Oue 's investigatio ll s we re supported by J. Fürste llow, who dea lt in partieular with 
the genus OrthOlricllll1Jl Hedw. 

Thc co llectcd spcc imcns werc depositcd in G LM, in the personal herbaria o fY. Olle anel J. 
Flirstcnow, and in CS R (t he herbarium ort he Caueasian Reserve). as indicated in the spccies 
li st; dup licates of apart of the latter mate ria l were givell to M NA . 

The nomenelature mostl y fo 11 0\\'5 IGNATOV & AFONINA (1992); as rar as that is not the ca sc, 
the name used there is namcd as a synonym. 

The sludy arca contains the Nature Park )) Bo l' soj Thac« and adjacent a reas in the catchmcnt 
area o f the ri vc rs Bo l'soj Sahraj. Malyj Sahraj. Ku na. Hodz', Thai: and A fonka (43 °59' -
44°06'N , 40°20 ' - 400 28'E), and some data originate ti"om the Ma lyj Bambak ridgc 15 km 
ESE of M t Bol Thae. For genera l characle ri stics of the vegetation ancl natural eonditions sec 
On'E (2007b) in this volume. The main co llec tion sites are: 

I . Polä ll a Knazeskaa , 44°04 ' N, 400 25'E, 1700 111; 
2. headwate rs orthc ri ver !-!odz ', 44°03'N, 400 25 ' E, 1400111; 

3. Mount Bol ' soj TIJac, 44°04 'N, 400 24 ' E, 1900 - 2300 111; 
4. Moun t ACcSbok (Cenovy Vorota), 43°59'N, 400 28' E. 2100 111: 

5. Mount Koryto, 44°04'N , 400 20 ' E, 1600111; 
6. headwate rs orlhe ri ver Bol 'soj Sahraj , 44°03 'N, 400 22'E, 1200 - 1500111; 
7. va 11 ey ofthe river Bol'soj Sahraj , 44°05 'N, 400 23'E, 1050111 ; 
8. eonllue ll ee o rthe ri vers Bol' soj Sahraj alld Malyj Sahraj , 44°06'N, 40 0 22'E, 900 111; 
9. va lley of the ri ver Ku na, 44°04 'N, 40° 19 ' E, 800 111: 

10. va lley orthe ri ve r Malyj Sahraj , 44°06 'N, 400 24'E, 950 111 ; 
11. headwa ters of the rive r Thae, 44°02 'N, 400 27'E, 1500 - 1700111; 
12. Po!üna Firsova, 44°05'N , 400 25'E, 1400 m; 
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13 . va llcy of the rivcr Afonka. 44°0 I 'N. 400 2S'30·'E. 1400 - 1700 111 : 
14. m<1 ss if Ma lyj Bambak cast orIhe imllled iate Thac region, 43°57'N, 400 3S'E, 1600111; 
15. ridgc bClwccn Mt Malyj Thac alld ~jl t Afonka. G PS (Polsdam) 44°01'22" N. 

40' 25'48"E, 195001: 
16, MI Malyj Th"c, 44' 0I '30"N, 40' 26'E, 2000 - 2200 01: 
17, re fuge "Vclrennyj« below 3, GPS (Polsdam) 44' 02'29"N, 40' 25 '23" E, 190001; 
18. va l1 cy orIhe rivcr Sahraj. 44°06'N. 400 22'E. 850 m; 
19, village Novoprohlad noe, 44 ' OS' N, 40' 17' E, 650 m; 
20. abandon cd settlement Briicvo. 44°0TN, 400 20'30·'E. 750 m; 
2 1. Illcadow Poliina Scstakova, 44°0 j '40"N, 40°23 '20"E, 1850 111 ; 
22. cascadc »Man'ki n S UIll~( E of 19, GPS (Potsdam) 44°0S' II .5"N. 400 19 '4.5 '' E. 650 111 : 

23, slope of Ihe mass iv Bol'Soj Thai: il1lo 7, 44' 03 '30 " N, 40' 24 ' E, 1650 - 1950 111 , 

Thc co llcction sites c r v. Ottc afe described in detai l in OTrE (200 1. 2004. 2007a). 

3. Rcsult s 

Thc conspcc tus be low contains rccords o f taxa ncw to the stud y ;;\ rea (marked w ilh an 
astcrisk *) CIS weil as ea rlier cOllllllun ica ted specics accompanied by further dma on 
di stribution and frequcllcy in the urea. 

CSR: Herbarium Caucasus State Naturc ß iospherc Reserve 

GLM: Herbarium Staa tl iches Museum f1ir Na turk unde Görl itz 

Oue: Herba rium O ue 

A li st o f' hepati cs was given earlier by OTTE (200 1) and additional da la receIltly by OrrE 
(2006) and 01TE (2007a). Therefore Ihe paper prcsented hcrc is w idely eonfined to rnosscs. 
However, il is considcred as ind ispensable 10 g ive additional information on Fmllallia 
paiv isriplila. 

AdditiOlw l d:lt ~1 Oll Frulltm;a pa/")';s f;pula Stcph. - This spec ies was mcntioned as })cf.« 

by Or rE (200 1). In the lll e:.I1lti me, thi s determination was confirmec! by comparison w ith 
origina l material of this spccics from Caucas ia and East As ia loancd from JE. F parvisripllia 
was found to bc vc ry CO lll1l10n in thc investi gatioll area. Collec lions were made at the 
foJlowing places: 

Bctwcen 1 a nel 12, in thc forest on trec bark (0Ite-B·2 163); 6: 1725 111 , on Aeer (Ottc-ß-
25 18): 7: no t f.lI· from 8. on thc trunk of a young Fraxilllls: 10: on Alnlls incautl (G LM ); 11 
(Otte·ß-2 162); 15: on Aeer Iml/Neueri; 18: S ·I~lc ing slope on the Ilorthe rn side of the valley. 
abovc thc forest road. oak fores!. on Ca'1Jilll/s (Onc·ß-2707) and Faglls (Ottc-B-2926): 19: 
past Ul"cd ro rest, on Cm pillus (e.g. Otte-ß-277 1 ). Moreover. north 01' thc swdy area: near 
Kamcnnolllostsk i in thc forest a long the ri vcr ß clail (0Ile-ß-270S). 

ßryopsida -

Abielillel/a abierilla ( I-I cdw.) M. Flcisch . - on the groulld 0 1' a lpine shortgrass lands and lichcn 
vege tat ion, subalpine grass lands, high 1ll0ntainol/s 11leadows (linder herbai covcr, OftCIl 

toge thcr with ot he r bryophyte spec ies), on rocks, on sll nny slopes, common throughou t thc 
whole stud y arca, c.g. 23: Abies forest, Oll li mcslOl1 c rocks (0Ilc- ß-604) 

Amb(l·sregil/lll subtile ( I-I cdw.) Schimp. - 13: on A/lIII.\· (Orn: 2007a. Ouc-ß-2716) 

AIlO/llodoll allellllallls ( I-I edw.) Huebencr - Oll the bases 0 1" dcc iduous trees, as Faglls, Acer 

ctl/llpe.,·rre, CO Ill IllO Il . e.g. 7: 110 1 rar from 8. on Fagus. 920 Jl1 (G LM -ß-23 189) 

Allo/llodoll IOllg~"j(J!ills (ßrid.) Hartl11. - 7: nol far from 8. on Fagus . 920 ll1 (G LM-ß-23 IS0) 
10: on thc basc 01' a Fmxilllls Ifee (On·E 2001. GL 1-823 175) 
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Allolllodo// rugelii (M üll. I-la I. ) Ke iss l. - 11: on li mestonc rock (0Ilc-B-560 & 2 134); bclow 
12: on Aeer p/atalloides (GLM-B-2J 196); below 2 1: on Aeer (Otte-B-J034); not as freq ucnt 
as thought by OnE (2001) , much less COlll1110n than A. vilicu/osus 

AI/omodoll viliclI/oslts (Hcelw.) Hook. & Taylor - in the whole arca Oll thc trunks of elcc ieluolls 
trces. on dry rocks along ri ve rs. on rottcn trunks along brooks. coml11on, e.g. 12: on Acer 
p/alalloides (G LM-B-2J20 I) 

Atrichlllllflaviseflllll Min . - 13: on a loamy slope (On'!; 2001. 0Ilc-B-2304) 

All/acolllllilllll flllgidll lll (Wahlenb .) Sch \V~i gr. - 3: in a lpinc grass land (OTTE 200 I, 
Otte-B-2140) 

*Barblila eOlll'Olllla J-I cdw. - 3: on lillleslOnc rocks in thc suba lpine be ll (CS R-228-95) 

Bar!;,,", aoeea (Brid.) F. Weber & D. Mohr - 13 (OTTE 200 I. Otte-B-2302) 

*Barbllfa sillllOsa (Mi tt .) Garov. - 14: moist gorge on thc eclge ofthe plateau (Ottc-B-25 36) 

*Barbllla IfIlgll iell/aw Hcdw. - 3 : NE slope. alpinc bell. ri ve r bed. on limestone outcrops 
(CS R- I77-95) 

*ßarfrflmia /w/leriana Hedw. - 7: on rocks along thc rivcr bank (CSR-368-03) 

Bartralllia ifhyplty /la Brid. - 15: on so il ove r si li eeous rock (On'E 200 1, Otte-B-2143) 

*Brachylltecil{J/1 a/bica lls ( J-I edw.) Schimp. - 3: subal pine be lt , Ca/alllagroslls-Feslllca-

grass land, on the ground (CSR-256-03) 

*Brachyrltecilllll rivlIlare Sch imp. - 2: gorgc, on dry rocks in the rivcr bed; 3: subalpine bell. 
on rocks near mouth of a cave (CSR) 

*Brac:hytltecill lll sa/ebroslllll (F. Weber & O. Mohr) Sch imp. - 14: moist gorge on thc cd ge of 
thc plateau (Ottc-B-2535) 

Brachythecilll1l l'elllfil1l1l11 (I-lcclw.) Schimp. - widcspread in the fore st belt , growing on thc 
gro LI ncI , rotten wood, on thc bascs o f' trce trunks allel roo t apPc lldages of clec iduOlIS trees. 
e.g. below 12 (OnE 200 I, Otte-ß-2 142) 

BI)loerhylltrophyl/1f1ll rccllrviros(1fI11 ( I-I cdw.) P. C. Chen - 15 (OrrE 200 1, Ottc-B-2145) 

BIJ llIlI argelllell lll I-I edw. - J: s[ope. Oll li mestonc; 16: sOLlthern slope, in subalpine pastLlre on 
bare ground (O'nE 200 1): Ilcar 19: MI Sibaba, open so il on a slopc (Ottc-B-2763) 

*BI)l1I11I (.'api/lare I-I edw. - 7: on soil over rocks (One-B-2 756) 

* 81:\'11111 pselldorriqllet/'l{lII ( Hellw.) P. Giirtn. CI aJ. - ncar 17 (Ottc-B-3016) 

BJYIfIll slfbelegalls Kindb. - 13: on Acer (0Ite-B-279 I); 14 (Ott e- B~2534) ; 23 : N orthc rock 
Kolokol ' ntl. on a trec trunk (Ol1'E 2001. Ottc-B-2269) 

Blfx!Jalllllia viridis (DC. in Lam. & OC.) Moug. & Nest!. - on rollen Ables trunks in Abies anel 
mixed deciduouslAbies fores ts, scattered, e.g. 23 (Otte-B-2704) 

*Calliergol/ strflillillelflll (Brid .) Kindb. - I: swampy part ,1I11ongst I11cadow assoeiat ions 
(CS R-36-03) 

Campfolhecilllll /lIfescclls ( I-I edw.) Schimp. [= /-IoJ//a/ofhecillJII IlfIcscens ( I-I edw.) Robins.] -
on limeslOne rocks up to thc alpine belt. widcspread, c.g. 3 (0Ilc-B-2173); 8 (01Ic-B-615) 

Call1py/illllllwl/eri (I-I edw.) Lindb. - 23: on a limeslOne boulder (O'nE 2001 , Otte-B-2292 & 
27 18) 

*Calllpylilff/l prorellSll111 (Brid.) Ki ndb. - 3: northe rn slopc, in subalpine grass land on thc 
grau nd L1nder hcrbal cover, Oll rocks (CSR) 

*Calllpy!il/lll slel/allllll ( J-I cdw.) C. E. O. Jcnscn - 3: cavc Kri sta l' na<i. nea r the mouth on rocks 
(CS R-303-95); 13: on soi l (Otte-ß-2795) 



120 Tat'ann V. Akatovn & Volker Oue 

Cere/rodon plI/pl/rellS (Hcdw.) Brid. - I: sOllthern slopc, on soil; 5: high-mountain J11cadow, 
open palch (probably saline soil), on soil; 15: on siliccous rock (Ü"ITE 2001 , Otte-ß-2 146) 

*Cirriphyll/ll/l <.:i/'I'OSIIIII (Schwiig r. in Schuhes) Grout - 5: hi glHllountain 111cadow, swampy 
pa tch (CS R-3 1 0-03) 

*C/imaciJ/111 delldroide.'1' (Hcdw.) F. Weber & D. Mohr - abovc 1: limcs tonc rocks (Ottc-B-
2866); 3: western s tape, suba lpine grass land. on thc ground: subalpine beh, do line, Oll dry 
rocks on fine-grit soil ; alpine beh, lichen-covcrcd waste ground, on soil amongs l Dther 
bryop hytcs (CSR) 

*C/'monCIl I'OII COIllIllIf!a(/fIJ/ (Hcdw.) G. Roth - 6 (Ottc-B-2747) 

*Craronellronjilicilllflll (Hcdw.) Sprucc - 3: northcrn slopc, krummholz 01' Bellda , river beel 
of a dry brook, on rocks: subalpine bell, doline, on dry rocks on rine-grit so il: alpi ne beh, 
cave Kri sta l'na ci. on rocks near thc mouth; 6: on rocks by a cascade (CS R) 

Ctell idi lfllllJlollusClI1II (Hedw.) Mitt. - Mount Slesarnü. Oll rock: 2: ravi nc, on dry rocks in thc 
ri vcr bed ; 3: alpi nc be ll , cavc Krista l'naa, on rocks ncar Ihe moulh; 9: 1000 m, near thc way 
(OTTE 200 1, 0Ilc-B-2148) 

*CynodoJ/til/lll POf)ICWjJIIIII (Hedw.) Schim]J . - E o f 17: Oll Pil/ IIS (G LM- B-23 l 79) 

* Dichodollfilllll pe/lllcidlllJ/ (Hedw.) Schimp. - 3: north-castcrn slopc, a lpine beh, ri ve r bed 01' 
a garge, on rock outcrops; 6: in rock fi ssure in thc ri vcr bcd (pcriodica lly sllbmcrged ZO lle), 
on rocks along thc rive r bank (CSR) 

* Dicralle/la heterol//a//a (I-Iedw.) Schimp. - 14 (Ottc-B-2523) 

*Dicralle//a paillstri.\" (Dicks.) Crundw. ex E. F. Warb. - 3: high-Illoulltain meadow, on so il 
(CSR-220-03) 

*Dicrrlllodollrilllll delllldalllJ/l (Brid. ) E. Bri tlOll in Williams - 6: slope ofa gorge, on a rollcn 
tree trunk in the forest; Mount Slesarnä, Oll wood rC lllnanls (CSR) 

*Dicrmllllll bOlljcalli i De Nol. - 3: nonh-easlern slope, in suba lpine gmssland on thc ground 
(CS R-254-03) 

* Dicralllflll IIIlIellfellbeckii Bruch & Schimp. - 23 : suba lpine be ll (Ottc-B-2309) 

DicralllllJ/ scoparillll/ I-Icdw. - on the groll nd in low alpine grasslands and lichcn-eovered 
was tc grounds, in coppiccs of Rhododelldroll c{//lca .... icllll/ in the subalpine belt and the zone 
of the upper fo rest li ne, in the foresl zone on thc ground , rottcn wood, widcsprcad in the 
whole arca , C.g. near 17 (Otte-ß-597) 

* Dic/"{lI/l/l/1 viride (Sull. & Lesq.) Lindb. - on old Faglfs trees. scaltercd, as e.g. 7: erotch 01' 
Ihiek branchcs ofa I ~lll c ll Faglfs (CSR-357-03); 10: Oll Faglls trunk and on brallclles ofa 
falle n FoglIs (GLivl- B-23 195, 23 197) 

* Dicf)llI/odoll falla.\' ( I-I eel w.) R. H. Zander - 3: nonhern slopc. alpinc bc lt , on li mcstone rocks, 
deI. Ignatova (CS R-234-95); near 17 (0«c-8-2832) 

*DidYIIIOdoll rigidl/Ills I-I cdw. - 3: nonh-eastern slope, al pinc bclt , on limeslone rocks, deI. 
Ignatova (CS R- 170-95) 

*DisrichilllJ/ capi/{acelllll (l-Iedw.) Bruch & Schimp. - in the alpine anel subalpinc belts on 
limeslonc outcrops, in the upper fores t border bell (Bell/la krummho lz); in low alpine 
grass lands ,md li chcn-eovered wastelands (often logethcr with ot her bryophytes) 

*Disrich illlJ/ ille/illa/IIIII ( I-I edw.) Bruch & Schimp. - 3: north -eastern s lope, subalpine be lt , on 
stones (c. spg.) (CS R-220-95) 
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Difridlllmflexicfllfle (Sehwügr) I-lampe ~ in the alpine. suba lpine and lIpper montanc beils on 
limcstonc rocks ;md stones: in low alp inc grass lands and lichen-covered wasle lands on so il , 
e.g. 13 (0Ile-B-2803), nc.r 17 (0Ilc-B-30 14) 

* EIICfI~)'1)/(1 srreprocmpa I-I edw. ~ 3: northcrn slopc. al pi ne beh, on limestone rocks; above the 
forest linc lIndcr Rhododendron ca lfcflsiclflll 011 so il: 7: on limcstonc oUlcrops along the 
rivcr b.nk (a ll CS R): 13 (0Ile- B-2794) 

Note: the maler ia l o r »E. procera« I11cnlioned by OrrE (200 I) al so belongs he re; Ihe orange 
colom or Ihe basa l ee ll s l11elllioned by FI{ EY cl :11. ( 1995) is nOI a distinguishing feat urc or 
E. procera 

EI/(.:fI~)'pf(t 1I111garis I-l edw. - 3: no rlh-cas lcrn slope, lichcn-covered waste ground, on soil; 16: 
sOli lhern slopc (OlTE 200 I); ncar 17 (0Ilc-B-2830) 

Elllodon CO//{:illllllS (De NOL) Paris - 3: in alp ine grass lands ami lichcn-covercd waste 
gro ll nds on soil (with Piellro:illlll schreveri, 1-~docOlll illlll splel1dells, RhYlidiade/plllls 
Iriq//el/'lls and olhers); 13: Abies foresl (OrrE 200 I. 0 110-8-2305) 

* ElIIodoll schleicheri (Sch imp.) DellleL - 14: moist gorge at the cdge ofthe plateau (Otte-B-
2528) 

EllrhYllchill11l fll1gllsrirete (Broth.) T. J. Kop. - in the forest be lt on the ground, rotten wood, 
roOlS orthe trces, common. e.g. near 12 (Ottc- B-2 15 7) 

*EurhYl1chi/i1l/ hialls (Hedw.) Sande Lac. - 3: alpine belt , cave Kri stal"nail , under archcs on 
dry limeslOnc; 6. 7. 8: in the forest on the grollnd. on eroded slopes along the banks. on a 
loamy landslide by the bank (with PolI/ia wall/el/ bergii); feeder rivcr of 7, Oll Sloncs in thc 
water and in the spray zone (a ll CS R) 

* E/lrhYl/ chi/ll1l sfriallllll (I-Iedw.) Schimp. - 2: gorgc. on dry rocks in Ihe rivc r bcd; 6: o n rocks 
along Ihc rivcr bank (CSR) 

F"issidells dl/bil/s P. Beauv. - in thc alpine, suba lpinc and fo rest be ils on limcslOllc rocks, 
widespread. e.g. 16: soulhern slope. on limcstonc (Otte- B~653) 

*F'issidells gracilijo/il/s Bruggem<lnn-Nannenga & Nyh. (F lIIil/lII11lus <IUCL) - 13: on 
limeslone rock (0Ile-8-2797) 

Fissidells OSl1Ilflldoides Hedw. - 3: alpine belt. at Ihe edge o f an erosion channel (gorge long 
covcred by snow). 0 11 limeslOl1c (OTTE 200 I. 0Ilc-B-2159) 

F"issidells rax!,joli/ls Hedw. - sporadiea lly throughout the area: on 0pC Il . loamy stands; along 
the forest roads on bare soi l: along Ihe banks of st rca ll1S alld brooks in Ihe forests. e.g. 7 
ne. ' 8 (0Ilc-8 -573) 

Fissidel/s viridl/II/s (Sw.) Wahlenb. - 14: moisl gorgc at thc cdge o f thc plateau (OTTE 200 I, 
0 Ilc-8-588) 

*Flllwria hygl"OlII efrica !-I edw. - 4 (01Ie-8-2 783 , leg. A. Kuccrävij) ; 6: in rock fi ssures on 
sand (in thc pcrioclica lly submergcd zone) (CS R): 7: on a sandbank at the ri vcr bank ; 9: 
anthropogenical ly transfonncd stand at Ihc bank orlhc ri ver, on a fire placc 

Crillllllia (!llillis Hoppe & I-Iornsch. cx l-l ornsch. - 15: on sili ceo ll s rocks (Orn:: 200 I); ne<ll' 
17: on sil iceolls e1cbris (OrrE 200 I, 0Ile-ß-598) 

*CYlllll ostOIll IllII aemgillOslllll Sm. - 3: alpinc be lt . cave Kristal ' naa, neaf lhe Illouth o n 
limes tone rocks (CS R); 23: on limestonc (O tt c- 8~2703) 

*GYl"OlI'ei.-;ia tel/I/is (Hcdw.) Sehimp. - 16 (Olte-B-2814) 



122 T~I'{lIla V. Akatova & Vo lker Olle 

*f-Iedwigia ciliara (Hedw.) P. Beauv. - 3: suba lpine Fes/llca grass land, Oll thc ground; alpine 
mcadow, on thc ground (CSR) 

- var. felfcoplwea Bruch & Schimp. - riclgc abovc 13, on si li ccOllS rocks; conf. Erzbcrgcr 
(On!' 2001, Otto-8-2 167) 

Herzogiella seligen' (Brid .) Z. ]wals. - in Ihe moull tai n forcsts on rotten trunks. COllllllon, c.g. 
8 (Otte-8-2826) 

HOJ//(dia bessen' Lobarz. - wiclcsprcad on thc trunks of dcciduous trccs, c.g. Acer frall/I'efler;: 

c.g. 7 ncar S: on Faglls (Otlc-ß-566); Olle co l1 cclion Oll stone (Mount Slcsarn,i , 27 .07 .1 95 1. 
leg. Scniccva, CSR) 

HOl1/o!ia fricl/OI1I(fl/oides (Hcdw.) Schi mp. - mlher fi 'cqucnt Oll thc ba ses 0 1' trunks of 
deciduous trccs, e.g. 7 ncar 8: on Faglls (Ottc-B-565); somctimcs Oll rock Olll Cro p s a long 
thc banks of brooks in thc fo rest bclt 

1-lolI/alotheciulJI philljJpealllllJ1 (Sprucc) Sch imp. in B. S. G. - on limcstonc rocks, frequent. 
c .g. 7: on a rott en trunk on thc bank of a brook: 11 (Ottc-B-2 174); 23 (Ottc-B-607) 

* I-(Vgroalllb(vstegilllll rellax (I-Iedw.) l enn. - 6: on rocks by a cascadc (CSR-345-03) 

1-(vgrohYPI/IfIl/ furidwlI (I-Icdw.) Jelln. - 3: Bell/la coppicc. on rocks in thc strcam bed o f a dry 
rivu lct: 6: on rocks by thc ri vc r bank: 13: in the stream bed on rocks (On·E 2001. deI. 

Bcnkcrt) 

Hy locol1lilll/1 splendens (I-Ieelw.) Schimp. in B. S. G. - I : on limestonc (Otte-B-2863): 3: 
alpine belt, in a doline on dry ground; in low alp ine grass lands allel lichen-covcrcd 
wastelanels on the grounel (with Plellrozillll/ schreberi) ; in the fores! bc lt on rocks. so il alld 
rollen wooel, widespread 

* /-(),pn/llll c/lpressdorlll e I-I eelw. - on 1i111estone ou tc rops in BeIlIla krummhol z: on the bases 
of dcciduolls trccs, particularly on Faglfs: in crotehes 01' thick branches in the crowns 01' 
trees ( l~ll1 en trunks); taking part in cpixy li c bryophytc associat ions on rotten trunks anel 

StllIl1PS; common throughollt the arca (CS R) 

*- va r. ji/darme Brid. - 7: in thc erown 01' a f(!llen Fagl ls (CS R-360-03) 

*f-(FPIIIIIII vaucheri Lesq. - 3: alpine be lt , on limeslOlle rocks (CS R-20S-03) 

*lsopleJ)'giopsis p/llchella ( I-Icdw.) Z. Iwats . - 3: subalpine bell , rock outcrops, Oll d ry. finc-
grid so il (CS R-207-95) 

IsothecilllJl alopec/lroides (Du bois) Iso\'. - on tree trunk bascs, in erotehcs o f thiek branchcs 
in thc erowns of deciduollS trces. on rottcn trunks, s tones in forests, COl111llon in the rorest 

bell. c.g. 6 : on Acer (Otle-8-254I ) 

Leskeella lIervosa (ßrid. ) Locske - ve ry widcspread throughollt thc wholc area, in dec iduous 
and mixed dcc iduous-Abies forests, on trunk bascs and Oll trunks 01' dcciduous (rcCS (oficn 
w ith Hyplllflll cllpressi./orme, Isolheciul/I a/opec/lroides, PlerigYllalldrtllll jiIUorme), e.g. 
near 12 (Otte-8-2 18 1) 

* Lel/coblYWII gla /lc/flll (Heclw,) Angstr. - 23: 1900111, Pilll/s ro rest (Ottc-B-2471 ) 

Leucodol/ illllll erSliS Lindb. - w idcsprcad in thc farest beh , on trunks allel tru nk bascs 01' 
deciduous trccs, on dry twigs rall en from trec crowns, c .g. 9: on VIII/IIS (OrrE 2004, Ottc
B-2355) ; sporogonia not always prcsent. idcntifi cat ion o r thc spcc ics the rcforc somctimes 
diffic ult 

Lel/codoll seil/ro jdes (J-Iedw.) Schwägr. - fi·cqucl1t on trunks 01' dcc iduous trces, throughollt 
thc w ho le forest bclt ; ce rrain idclll ification orten hindercd by absence 01' spo rogonia: wi th 
sporogonia: 6: in the crown of a fallen Faglfs: nca r 12 (Ottc-B-2182) 
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*Meesia II/iginosa I-!cdw. - 3: north-castcrn slope, a lpinc bcll , in li chcn-covercd was te land on 
soil (CSR-240-95) 

* 1\4niulII alllbiglllllll I-I. Mü ll . - 7: on a rott en trunk at thc bank of a breok (CSR-350-03) 

Mnilllll lIIarginarltll/ (Dicks.) P. Beiluv. - 3: alpinc bclt. dolinc, on dry soil: 6: along the ri ver 
bank Oll rocks and a rgillaccous s lates orthc ri ver bank: 23: bcncath rock Ko lokol'nfl. in the 
roreS( belt (OlTE 200 I. 0Ile-8-2188) 

Ml1illlll SpillllloSlilll Bmeh & Schimp. in B. S. G - 6 (Oltc-ß-2744): 11 (Otte-ß-248 1); 23: 

Abies roreS! (OrrE 200 I. 0Ile-8-23I 0 & 2730) 

*Mlli lfll/ stellare Hedw. - 2: gorgc. on dry rocks in the rivcr bed; 3: northcrn slope. cave 
Kri stal'naä. on dry limestone under the arches : (CSR): 6 (Otte-ß-2746) 

* Molendoa selldfneriallll (Bruch & Sehilllp.) Li mpr. - 3: subalpine belt. ncar mOLLth of the 
eavc on dry limcstonc rocks. deI. IgnalOva (CSR-296-95) 

.. MYI/rella jl/lacea (Schwiigr.) Schimp. - 3: 2 100 m, alpi ne meadow, leg. Ermolaeva; 4: 
northe rn ex posit ion. Dlyas-Kobresia-assoc iatio ll , on the gro ll nd mixed w ith other 
bryophytes, leg. Elellevsk ij (CSR) 

Neckem comp/al/ara (Hcdw.) I-Iucbener - on trunks of dcciduous trccs in thc mOLintain forest 
be ll throughout the mc:!. c.g. 7 ncar 8: Oll Fog lls (Otte-B-567) 

NeckeN' crispa Hedw. - in thc forest be ll. on trunks 01' dec iduous trces, on rollen wood. 
limcstonc rocks , COllllllon throughout the area. c.g. 23: on limestolle (Orn:: 200 I. 
0Ile-8-219 1) 

Neckera pel/I/ara I-Iedw. - in the mountai n fores is on Faglls. c.g. 7 (Oltc-B-2437) 

Neckera plllllila Hedw. - in the Illountain forcsts Oll FOgllS and other trecs, c.g. 13: on Acer 
frallfl'efferi (Ottc-B-2195) 

*OIll;OpllO/'IIS virens (I-Icdw.) Brid. - 3: north-castcrn slopc, subal pine belt , doline in a gorge, 
on dry rocks: northcrn slopc. Befll!a krummholz_ river bed, on rocks: alpine belt. on 
limestone rocks in a gorge (CS R) 

* OrlJlOdicralllllll.flagellare ( I-I edw.) Loeskc - nenr 19: on rolten wood (Ottc-B-2750 & 2780) 

"OrtltodicrWIlII1II1IOlltwllIl1I (Hedw.) Loeske - throughout thc Illoun tain forcst bell. e.g. fores! 
bctweell I alld 12: on rolten wood (Olte-B-2677) 

* OrtllOlltecilllll illlricatllill (C. I-Ianm. ) Schimp. - 3: northern slope. alpine belt , cave 
Krista l'naä, on the walls 01' the cave near its mouth lInder thc archcs (CS R-32 1-95) 

* Oni/Ofltecilllll 1'I(j'escens (Brid.) Schimp. - 3: subalpinc be ll. on limcstonc rocks 
(CS R-302-95) 

* OnllOtriclllllll allomaluJIl Hedw. - near 17: on calcarcous rock (Ottc-B-2834) 

Orlholriclllllll CUPI/latl/lil Brid. - 3: above thc forest line. on Iimcstone rocks (On'E 200 I ) 

*OrtltotricJlIIl1I ~\-ellii Hook. & Taylor - 12: on Soli.\': 19: on Mallls (Fürs tenDw in litt.) 

OrfllOfriclllllll ObfllS!fOlilllll Brid. - 20: on Fraxilllls (OrrE 200 1, Olte-B-2790); 23: on Acer 
tNlllf l'elleri (OrrE 200 I . Otte-ß-2285) 

* Ort!lOlriclllllll pallens Bruch ex Brid. - frequent. f'rom 19 up to the lIpper forest lillC, on 
decidllous trecs [accordi ng to Fürstenow (i n IitI.), herb. Fürstenow. herb. O IlC & GLM]; c.g. 
22: on Salix branches (GLM-B-23 184) 

Orrhorricllllll/ mpesrre Schleich . cx Schwiigr. - 15: on s iliceoll s rocks (OrfE 200 I ) 

* Orthotriclllllll sordidlllll Sul l. & Lcsq. - 1: on Acer trallll'elleri ; 19: on Sahr alba: 
(Fürstcnow in li tt. ) 
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Orlhotrichllill specioslIIlI Necs in Sturm - on deciduolls tfCCS, CO lllmo n (OTrE 200 I) 

OnhOlricl l1l1ll stramillelf lll Hornseh. ex Brid. - scattcred, c.g. 15: Oll Bell/la (OrfE 200 I) 

Ortholriclllllll slriollllll I-Iedw. - freq uent in dcciduous stands up 10 subalpine Be/lila 

krummholz; c.g. 7: on Faglls trunk (with V/ara crispa) : 15: on Befll!a (Ottc~B-629) 

Orrhorric/l11l11 vladikavkalllllll Ve nt. - slopc of I inlo 2: 1600 111 , mixed fo res! of mainly 
Carpil/lfs, OSlI ya, Bell/la allel PiIlIlS, on Carpilllis (Orn::: 2004, GLM-ß-23185); 14: Oll 
Salix (OnE 2004, Ot tc-B-2522); 23: on Acer (OTrE 2004, Ottc-B-606) 

Note: rccords 01' 0. a.flille by ürrE (200 1) are crroncous 

*Palalllocladilllll ellclt!oroll (Mül l. I-I al.) Wijk & Marg. - 2: gorge , on d ry rocks along thc 
bank (CSR-256-95) 

*Palllstriella COJIIlIIl/laW (Hcdw.) Ochyra - 3: subalpine beh, on dry s tones (CS R-250-03) 

* Pallls/riella decipiells (De Not.) Ochyra - 3: subalpine be lt, do line . on dry rocks on fine-grit 
so il ; 7: on rocks alo ng the river bank (CS R) 

ParalellcoblJll/Il/ IOllgljolill11l (Hedw.) Loeske - Oll thc base o f the trunks 0 1' dec iduous trces, 
sca tlered, al so on branches, e.g. 7: Oll brallches ora fall en Fag/ls, 950 ll1 (G LM-ß-23366) 

*Philollo/isjomalla (Hcdw.) Bric\. - 5: high-mountain meadow, in mire (CS R-3 I 7-03) 

*Plagiobrywl/ =ierii ( I-I edw.) Lindb. - 14: moi st gorge a1 thc eelge 01' thc plateau (One-B-
2530) 

Plagiolllll illlll ClIspidatlllll (Hedw.) T. J. Kop. - 18: on a rotten Qllerclfs stllmp in a lower 
montane Faglls-QllerclIs-Carpilllls fore SI (OlTE 200 1, Oltc-ß -2559); 19: pasturcd place in 
thc village (Ottc-B-2786); 20: 011 old Fraxillll .\" (Ottc-B-273 I ) 

* Plagiolll llilllll e/lip/ic/l1II (Brid.) T. J. Kap. - 6: on rocks a long thc ri ve r bank (CS R-347-03) 

*PlagiolJlllillfl/ ros/ra/1I111 (Schrad.) T. J. Kop. - 3: cave Kristal ' nafl , on rocks near the mouth 
01' the cavc; 6: on rocks along the rivc r bank (CS R) 

* Pfagiol1lllilllll IIl1dllla/1II1I (Hcdw.) T. J. Kap. - 6: on roc ks a long the river bank; 7: Oll schist 
under spring water (with sporogonia ) (CSR) 

Plagioplls oederiwIlIs (Sw.) A. 1-1 . C rum & L. E. Anelerson - up to the upper fo rest bel t, on 
dry roc ks; e.g. limeslone rocks beneath I; 4: northern slope, Dly as-Kobresia-associatioll, 
on the ground mixed with other blyophylcs , leg. Elenevskiy (CSR); near the way rrom 5 to 
19 at about 1000 III (Ottc-B-22 13); 23: va llcy N ofthc rock Kolokol' nä (Ottc-B-22 14) 

Plagiofhecil/fII den/iclllawl/I (Hcdw.) Schimp. - 6: mixcd cleciduous/Abies rorest, on rotten 
woo<l , 15: Oll so il (OrrE 200 1, Ottc-B-3023) 

* Plagio/heci l/11/ factlllll Schim p. - 6: on a rotten trunk in the roresl (CSR-34 1-03) 

PlagiOlhecill/1/ I/elllorale (Mil\. ) A. Jaeger [incl. P s/l eCUlel/IUIII (Wilson) Lindb.] - 6: on a 
rolten trunk at the bank of a brook; 11: mixed fixest (OTrE 200 I. Otte-B-22 15) 

* Pfa/ydictyajllllgermollllioides (Brid. ) 1-1 A . C ruI1l - 3: Ilorth-easlcrn slopc, cave Kri stal ' naü , 
on rocks ncar the mouth (CSR-278-95) 

* Ple/l roehae/e squarrosa (Brid.) Li ndb. - surrollndings 01' 19: Mount Sibaba (Ottc-B-2587). 

* Plellrozilll1l seh/'eberi (Brid.) Mit\. - widesprcad in thc high-mollillaill beh, partic lllarly on 
thc ground 01' alpine grasslands allel waste lands, subalpine grasslands , high-mounta in 
I11cadows (under he rba I cover togcthcr with other bryophytes) (CSR); 13 (One-B-2799) 
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Pogollaflll1l alohles (Hcdw.) P. Beau\'. ~ 7 (Ottc-B-2755); 13: on lo<lmy slopc (OTTE 2001. 
Ottc-B-2303); 14: moist gorge at the cdge 01' the plateau, on opcn. loamy so il (OTTE 2001, 
0 Ile-8-589) 

Pogollatllm IIm;gerum (Hedw.) P. Beauv. - above 1 on opcn so il among rocks (Otte-B-2869): 
15: weslern slope (OnE 200 I, 0 Ile- 8-2299): 17 (0Ile-8-2585); near 2 1: on open soil by 
Ihe Irail (OlTE 200 1, 0 Ile-8-22 16) 

Pohlia cruda (Hcdw.) Lindb. - 3: alp inc bell. cave Krista l' naä, near thc mouth on limestone 
rocks; 15: on s il iccous rocks (Onl: 2001, Ottc-ß-221 7) 

... Pohlia wahlenbelg ii (F. Weber & O. Mohr) A. L. Anelrews - 6: on an croded ri vcr bank (with 
EllrhYllchiJ/1JI ltiall.s) (CSR-346-03): 7 near 8 (Ottc-ß-2722) 

PolYfriclwsrrum alpinJ//JI ( I-I cdw.) G. L. Sm. - 3: alpine bch, stand wi th long snow covcr 
(Ü'nE 200 1, Otte-ß-22 18); 4 : northern slopc, Dlyos-Kobresia-associa li on. on soil; 14: 
moisl gorgc at thc edge 01' the plateau (Ottc- ß -2520) 

Polyrricllll/1/ 10/'l1Iosl//1/ J-(cdw. - 3: south-weslcm slope. 2000 m, al the edge 01' a pinc fores!: 
3: nonh-easlcrn slope. gorgc abovc thc foresllinc, undcr Rhododelldron onlhe grounel ; near 
17 (OlTE 200 I, 0Ile-8-596) 

"' Po~vtric/Illm jIl llljJerill/l1I/ I-Icdw. - 3: northcrn slope, Bef/{/a krummholz, in a ri ver bcd on 
rocks: near 17 (Otte-8-2584) 

Po~vlricJIII/JI sexallglliare ß rid. - 3: al pine beil . stand wi th long snow cover (On'!: 200 I. OItC
ß-2219); subalpine bel!. on dry rocks covcrcd with fine-gr it soi l 

• Pseudo/eskeella cmellu/ala (Schrad.) Kindb. - 16 (0Ile-ß-28 16): ncar 17 (0Ile-8-283 I ) 

PlerigYllondrullljiliforlll e Heel w. - widesprcad in the farcst be ll on trunks anel in the crowns 
of trees; sOlllctimcs on rolten wood: in thc arca ofsi li ccous rock outcrops also on rocks; e.g. 
belwcen 1 aJ1(1 12: in the forest on Acer (Olte-ß-2678) 

*Ptychodi/lll/ plic(l1/I1I/ (F. Weber & D. Mohr.) Sc.: himp.- 3: north-castern slope. suba lpine belt , 
in " dol ine on dry rocks (CS R-1 78-95) 

Ptililllll crista-caSfrensis ( I-Icdw.) Oc Not. - on roltcn Abies tmnks. frequcnt, e.g. W 01' I 
(0Ile-ß-2228) 

Pylaisia po~r(l/lfha (I-I cdw.) Oe Not. - 7: 1000 m, in the crown of ,I f,d len V/III/IS in thc rivcr 
bed; 7 near 8: on AIIIIIS ;I1Call(l (Otte-B-25 19): 18: on Cmtaeglls (OTrE 2001, Oltc-B-3024): 
20: on FraxillllS (0Ilc-8-2824) 

Racomilrilllll C(llIescell."'· (I-Icdw.) ß ric1. - 3: alpinc bc ll , on limeslonc rocks (Orn:: 200 I. Ottc-
8-2233) 

*l?hi::Olllllilll1l pseudOpWlclat/l/JI (Bruch. & Schimp.) T. J. Kop. - 2: on dry rocks in the river 
bcd: 3: nonh-caste l11 slope. subalpine and alpine be lt , in a dol ine on dry rocks (CS R) 

Rhi::Ollll1illlll PUI/Claflll1l ( I-I cdw.) T. J. Kop. - II p 10 the upper forest bel! on the ground: 2: 
gorge, on dlY rocks in thc rive r bcc1: 3: on the ground (Olle-ß-2235); 6: 1200 111 , along thc 
ri ver bank on rocks; 11 (0Ile-8-2234); 13 (0Ilc- 8-2802); 14: moisl gorge al Ihe edge orlhe 
plateau (Otte-ß-252 1 ); 16: 1900 111 , eastcrn slope, BelII/a krummhol z. in a brook on rocks 

RhodobJ)'1I111 roselllll (I-Iedw.) Limpr. - 14: moist gorgc at the cdge orthe plalc,lu (OTTE 2001). 

*RhYllcI/OsfegiulII lIIumle ( I-I edw.) Schimp. - 3: alpine belt. on limcstone olltcrops; 7: rock 
outcrops al thc bank 01' thc strcam (CSR) 
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RhYJ/chosregilll1l /'iparioides (I-Icdw.) Cardot - 2: gorge, on mais! rocks in thc ri vcr bed: 6: on 
limcstone in thc rivcr bcd; 7: bank or lhe rivcr, on rocks under spring water, on rocks in thc 
ri ve r bed lInder a easeade; 13 (0Ile-13-2798) 

RhYlidiadefplws triqlletrus (Hcdw.) Warnst. - on thc ground in alpine grass lands allel Iichcll
covcrcd waste lands, subalpine grass lands, high-moLilltain meadows (linder herbal cover 
togcthcr with e ther bryophytcs); c.g. abovc I: alpine mcadow (Olte-B-2236); 2: on dry 
rocks; in Be/lila krummholz on rocks; on woad rcmnants; widesprcad 

Rhyridilllll I"IIg0S1II11 (Heclw.) Kindb. - in low alpine grasslands <Iml lichcn-covcrcd was te 
lands, in subalpi ne grasslands 01' Illiddle growlh, Fcstuccta, frequent , e.g. abovc I: among 
limcstone rocks (Otte-B-2862) 

Saniol/ia IIllcil/ata (Hedw.) Loeskc - widcspread on thc ground and on rottcn wood, rarcr on 
dry rocks along thc banks of rivers and brooks, c.g. 15 (Ollc- B-2240) 

Schisridilll ll apOCarplllll (I-I edw.) Bruch & Schilllpcr s. I. - 7: near the rock Kolokol'n,i , on 
limcstone rocks; 3: subalpine beh, near thc Illoulh ofthc cave 0 11 limcslOlle rocks; abovc Ihc 
foresl line in Rhododendron coppiccs on Ihc ground; 15: on siliccous rocks 

Seligeria dOllllimw (Sm.) Müll . I-I al. - 23: on a limestone boulcler (O'n E 2001 , Ottc-B-2243) 

Seligeria pusi/la (I-I cdw.) Bruch & Sch imp. - 13: on limcstonc rocks (On ·E 2004, One-B-
2468) 

* Splwgl/lfll/ slfbseClil/dll/l1 Nccs - I: at a boggy stand amongst mcaclow associalions (CS R-41-
03) 

Termphis pelfllcida Hcdw. - on rottcn trunks ami slumps in thc foresls, e.g. betwccll I ami 12 
(Otte-8-2676) 

TlwlI/llobrY"1I/ a/opeCIl/"ll1ll (I-I edw.) Gangulee - 7: on a rottcn trunk at the bank 01' the river; 
7 near 8 (Ont' 200 1, Ottc-8-2282); 8: in the forest 

* Thllidilllll delicaflf/wlI (I-I edw.) Mit!. - 8: on rotten wood (Otte-B-2825) 

Tlll/idiulJI plli liberrii LimpL - up 10 thc upper forcst belt Oll the ground; 3: suba lpine beh, on 
Ihe ground ; 6: ri ve r (e rracc, on Ihe base 01' a Faglls Iree (with IsorheciulI/ a/opecllroides): 7: 
on a rotten trunk at the bank 01' a brook; 11 (Otte-8 -2247); 13 (Otte-8-2807); 14: moist 
gorge at the edge 01' the plateau (Olte- B-59 I ); 23 (Ottc-ß-2245) 

Tlmidill/II recogllirll/lI (I-Iedw.) Lindb. - 23: ncar the rock Kolokol'mi (OnE 200 I, Ottc-B-
2248) 

Timmia allsrriaca I-I edw. - 3: alpinc beh, northcrn slopc. c.\VC Krislal' naä, on dry walls near 
thc moulh of thc cave undcr archcs. Thc spccics is nol as frequcnt as IhouglH by On'E 
(200 1) (confusion wi th thc following taxon), 

*Tillllllia lIIegapolirmw I-I cdw. var. bal'arica (l-l css l. ) Brid. - 3: alpinc bell. northern slopc. 
cave Kris lal'na fl , on dry limestone \Inder arehes (CS R-3 I 7-95); betwcen 5 allel 19: at abolli 
1000 111 near the way (Otte-8-225 1 ); 23 : on soi1 (Otte-8-2250) 

Torrel/a lOrtllosa (I-I eclw.) Limpr. - on bare so il and on limcstonc rocks up 10 the alpine bclt, 
ve ry frequent, e.g. abovc 1: on anel amongst limeslonc rocks (Ottc-B-2467) 

* Torrllltr lIIucroll !lo!ia Sehwilgr. - ncar 17 (Ottc-B-46 I ) 

Tortilla J/orvegica (F. Weber) Wahlcnb. ex Linc1b. - 13: in the fores! (üTrE 2001); 3: alp ine 
bc1t. on limcs!one near the 1110uth 01' thc cave 
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* Torw/a rl/ra/is (Hcdw.) P. Gacrtn . e t al. - 14: on Acer lralt/vefler; (Otte- ß -2524); ncar 17 
(Ottc- ß-599) 

7o/"fllfa sI/bI/fa ra Hcdw. - 15 (On'E 2001, Ottc-B-2255) 

* rl"iehoslOl/Il/lI/ erispl/llII ll Bruch - on calcarcous rocks. e.g. 11 (O tt c-B-28 I I ); 13 (Otte-B-
2806): near 19: MI Sibaba (Otte-ß-2766) 

Ulo/(J coare/{I1a (P. Beauv.) I-lamina r - 2: 1550 m. Oll Acer IImlfl'eller; (Or rE 2004, Otlc-B-

239 1): 7: 950 111. on Sa/i.r (OrrE 2004. GLM-ß -23203): 13: on AllIlIs (Ottc-ß-2709): 19: 
orehard. on Maills (OrrE 2004. Ottc-ß-2433) 

VIOla erispa (I-Icdw. ) Brid. - in dcc iduous forcsts L1p to subalp ine Bel l/la cop pi ce, C0111111011 , 

c.g. 7: on Faglls (Ottc- B-2392) 

lVei.\·sia eOlllro\'er.m I-I edw. - 15: so il over siliccoll s rock (OrfE 200 I. Ottc-ß-2266) 

ZygodoJl I'IIpeslris Schimp. cx Lorentz - betwccn land 12: in the fa res t on trcc trunks (OTTE 
200 I, Otte-ß-2267) 

4. DisCllssion 

Thc massifBol' soj Tha(; ami its sllrrollnding ridges is the watc rshccl be twecn the catchmcnt 
a rcas o f the ri ve rs Bclaü and Laba. It is character ised by a numbcr of c li matie and 
biogeographieal pmamcte rs. In the western part 01' Ihc ca tehmcnt area 01' thc ri ve r Belaä the 
inf1 uenee of the Black Sea on climate alld vege tation is we il pcrceivab lc. In thc forcst bc il o f 
this arca Faglls ami Fag lls-Abies forcs ts wit h thc so eallcd Colchie underbrush, reprcsented 
by Rl/Ododel/dlVlI pOl/liclII1I L .. Lall/'oeeraslIs o.Oleil1alis M. Roclll .. J1ex eolehica Pojark. , a re 
widcsprcad. Thc bryo phytc nora of the headwaters of river Beb ä holds l11 any species 
eOl11 mon with thc fl ora of thc soulhcrn. Blaek-Sea-fae ing s lope of thc Grca t Caucasus 
(AKATOVA 2002, 2004). Simultancolls ly, m;lI1Y ll cl11 0ra l spec ies with a West-Europcan 
di stribution nre very ab undant. In the vici nity 01' Moun t Bol' soj Thac LallroeeraslIS ojJicillalis 
emd J1ex eolchica are a lready ra rer, and Rhododelldron pOlllicIIIII was found by us only very 
ra re ly. Thc C,lIChmCnl a rca 01' the rivcr Laba is charactcl' ised by an incrcasing continentality 
of the cl imatc alld the eorresponding changes in the vege tat ion. The proportion of thc 
prevailing trec speeics changes, Abies bccomcs the predominating spec ics. Picea orielllalis 
(L.) Petenn. appears all el plays an important role. Mcsophi lic Co1chic shru bs a re prac ti ca lly 
absent fro m the undcrgrowth (GOLGOFSKAA 1967). A lso the numbcr and abundanee o f 
nelllora l bryophytc spccics with a restrietcd di stribu tion eons ide ra bly declinc. According to 
ELENEVSKIJ ( 1939), thc turn ing poi nt in thc gcnera l change 01' thc vcgctat ion is obscrvcd frolll 
the wate rshed that separates the eatehmcnt area of thc rive r Mahd Labn from the ca tchment 
a rea o f the ri ver Umstell. 

As our investigmions show. a nUl11ber o f spec ies with European 0 1' weslcrn-Pa lacare ti c 
d istribution and abundant deve lopmcnt on the sou thern Caueasian slopc and in the western 
pari of the eatehmcnt area 01' r ivc r Bela:'! oeeur in the nora of the study area, such as e.g. 
Neckera eOll/plano/({. N. e/'ispa. Plagioll/lliulI/ ulldlllaUIII/. JSOIheeilf1l/ alopec/I /'Oides anel 
othcrs. I-Iowever, castward ly, the ir abundanee alld freq ucney dcclinc considcrably. Many 01' 
Ihcll1 a re rat he r rarc in the study area. For cX<lll1ple . spceies that ;'Ire widesprcad in the morc 
western arcas 01' the CaueaslIs, such as TlIWllllOb'TIIIII alopec/I/'lIlIl a lld Palalll oeladilll1l 
eueltlo/'11111 h,lve only single occurrenccs in the Bol' soj Thac region. 
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Among thc spccics fo und in thc invcstigatioll arca 17 havc a ± oceanic di s tri but ion a nd are 
situatcd he fe at thc cast ern border of thci r Europcan di stri bu tion. Many of thcI11 are only 
known within Russia from Ihe C ilicasus (c.g. Barb/lhl crocea, Neckera fJlIlllila. Ptychodilllll 
plicaflllll. V/ora coarcrata alld thc liverwort s Melzgerial mlicu/osa and Pore/la arboris-virae). 
Only o lle spcc ics - OrlhofJ'icllllll/ vladikal'kalllllll - is situatcd Cl! its wcstem bord er in the 
Caucasus. 

Olle has a lso 10 mCll lion thc wes tern Palacarctic cndcmitc Prychodilllll plicalllll/: the onl y 
rcprcsenl<llivc of an endemie Europc3n genus. This spccics occurs in occanic regions of 
Europe. In thc western Caucasus it ma inly g rows on oUlcrops ofcarbonat ic rocks in Ihe alpine 
zone: doli ncs, rocks, !<ilus. In addi tion 10 its oeeurrcnee in lhc ill vestiga tion area it is known 
(rom limesto llc massir.'i orthe Caucasian Rcscrve: TrG-A tyrgV:1 rtCl (catchll1clll arca ofthe rivcr 
Mala<"! Laba) and Pseho-su (catchlll elll arCel 01' thc river Belaä) (AKATO VA 2002). 

In thc mountain forests of the wcstem Caueasus a numbcr of spccies occ ur tha t are very ra re 
in Europe anel the rcfore have becn inc1udeel into the Red Oata Book 01' European Bryophytcs 
( 1995). Ofthese, the fo llowing occur on thc tcrritory of the Na ture Pa rk Bol' soj Thac: 

B/lxbaulllia viridis - status in Europc: V (vulnerablc). This is a n obligatcly epixylie speeies, 
growing on rotten trunks 01' coni fe rous trecs . In Europc a fragmentatio n 01' it s d is tribution 
range has taken place duc to forestry. In thc Caucasus the spccies is I11cntio llcd from Georgia 
(CtKOVANI 1986), from thc Tcbcrda Reserve (l GNATOVA ct a1. 1990) and thc Caucasian Reserve 
(A KATOYA 2002, 2003, 2004). Oeem s sporadicall y. 

Dicmll/IJII viride - sta tus in Europe: V. Epiphyte on old beeehcs under suffi c icnt ly mo ist 
condi tions. In Europc threatcning fac tors are fo restry and pollut ion (Red Oata Book of 

European Bryophytcs 1995). 

Neckcm pellllata - status in Europc: V. Thrcats a re part icu larly clearc Llt s, which takc away 
thc phorophytcs and dcstroy thc habitat of thc spce ies . Furthcrmore, the spceies suflcrs frol11 
pollution (Red Data Book 01' European Bryophyles 1995). In thc Caucasll s it is mentioncd 
from Georg ia (CtKOVA NI 1986), Armcnia (M ANAKAN 1995), the Teberda Reserve (IGNATOVA 
et al. 1990) and thc Caucas ian Reserve (AK ATOVA 2002, 2004). 

Orll/Olriclllllli vladikavkalll/lJ/ - status in Europc: V The limit ing facto rs are no t know ll . 
These are probably c learcut s amI po ll ution ; the morc as pollution is the ma in threatening 
faetor for thc majority 01' the 111 cmbers o f the gcnus Orlholriclll/l11 (Red Data Book of 
EUfopean Bryophytcs 1995). This speeics was first dcsc ribed by Vcnlliri from the vic inity 01' 

Vladikavkaz. In the las t few yems it was found on so me furt her locations in thc Caueasll s 
(AKATOVA 2002, 2004, alTE 2004). Besides the Caueasus on ly one occurrence area 01' Ihi s 
spccies is known: A lt:1j Mts, 440 - 1100 111 , where it is frequent (IGNATOV & LEWINS KY
H AA I'ASAA RJ 1994). 

F'm/lania parvisfljJllfa - stat us in Europe: E (cndangered) . In EliropC, incl uding thc 
Caucaslls, thi s specics was known only from 4 ~ 5 oecurrcnces, 2 ofthem in the Caucasli s. o f 
whic h OIlC is bclieved 10 bc extinct (Red Oata Book 01' Emopean Bryophytes 1995). 
Morcover, th is species was reecnt ly found in Romania (STEFANUT 2004). In Europe, forestry 
that changcs the mieroclimate is considcrccl to be thc main threatening facto!' (Rcd Oata Book 
01' European Bryophytes 1995). In East As ia F par visfipilla is ev iden tl y a widespread species 
(c.g . according to spec ime ns in JE) . In thc Altaj Mts it is the most COll1mon spcc ies of 
Fru/fol/ia (V ANA & IGNATOV 199 5) . Judging J'rom thi s. f~ parvislIjJIIla probably be longs to thc 
group of spec ies with an »)castcrn affinity« timt is rare in Europc duc to natural causcs. but 
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morc frequ cnt in the Caucas lIs (J ÄGER 1968, OrrE 2004). Howevcr, nothing is known 
regarding il s current OCClI1TCIlCC in the C lllcas ian Rescrve (Red Dala Book of European 
Bryophytes 1995). Our records frolll the lerrilory oftlte Bo l'soj Thac Nature Park confim1 the 
existence 01' thi s spcc ies in Caucas ia . Stands are trunks of deciduoll s trees . In thc lower 
1l10untain be ll in the surroundings 0 1' Moun t Bol'soj Thac F parvisripllla is probably 
widespread, <lS are a lso ot he r spec ies with an »eastenw di stribut ion character (sec OrrE 2004, 
2007a). Unfofwn<ltcl y. the protec ted a rcas 0 1' the Nonhcl11 Caucasus are prcdominantly 
Si lu.lted in Ihc high mounlains (A1-. II RIIA NOV Cl a1. 2002). T he forest massifs 01' thc lower 
mOllntain zO lle havc expericnced a considerablc transformation anel are be ing intensively 
flirt he r cxploited. 

In the EU. ßllxballllIia l'iridis and Dicralllllll \'iride belong to thc prior-rank ing species 
according to appendix 1l 0 1' RL 92/43/ EWG ( 1992). for w hich the EU count ries are obl iged to 

organise a network 01' specia ll y protecled arcas. 

5. C onclusion 

AI presenl il is indispensable 10 continue the invcstigation 0 1' Ihe di stribution emd the 
situation ofthe populations orlhose 5pccics ofbryophytcs that are ra re or endangered in buge 
parts o f the ir di stribution range. 
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