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Plant communities of the BolPoj Civyrkuj River Valley, 
Barguzinskij Range, East Siberia 

by Milan CHYTR?, Brno, Oleg A. ANENCHONO~., Ulan-Ude, and 
Jifi DANIHELKX, Mikulov 

with 1 figure and 5 tables 

Abstract. The vegetation of the Bol' Soj ~ i v ~ r k u j  River Valley in the Barguzinskij Range, 
East Siberia, is described and classified into 39 plant communities, using the Braun-Blan- 
quet approach. These include 7 tundra communities, 2 talus, 6 meadow and tall-forb, 
3 sand-dune, 2 rock, 1 spring, 1 mud, 9 fen and mire, 1 shrub, 6 forest and 1 krummholz 
communities. Five of them are formally described as new associations: G e r a n i  o a 1  b i - 
f l o r i - P e d i c u l a r i e t u m  u n c i n a t a e ,  A c o n i t o  r u b i c u n d i - S a l i c e t u m  k r y l o r i i ,  
A q u i l e g i o  g l a n d u l o s a e - G e r a n i e t u m  a l b i f l o r i ,  C a l a r n a g r o s t i o  l a n g s d o r f -  
f i i -Sa l i ce tu rn  r o r i d a e ,  and P l e u r o z i o  s c h r e b e r i - P i n e r u m  p u m i l a e .  These 
communities are documented by 173 releves, their ecology is briefly described and the syn- 
taxonomy discussed. 

Introduction 

A syntaxonomical study of vegetation of Zabajkal'skij Nature National Park, 
using the Braun-Blanquet approach, was launched in 1991, when the first 
Czech biological expedition, organized by the International Center for 
Research and Conservation of Slberia, Praha, worked on the Svjatoj Nos 
Pellinsula on eastern coast of Lake Baikal. 

Phytosociological research of that area in 1991 - 1992 was partly summar- 
ized in two papers focusing on classification and description of plant com- 
munities and syntaxonomy (CHITR'~ & PESOUT 1992, CHYTR? et al. 1993). To 
investigate the other parts of the National Park, research began in the river 
valleys in the southern part of the Barguzinskij Range. In 1992, the vegetation 
of the Bol'Saja CeremSalla River Val1:y was studied (DHNIHELKA & CHYTR?, 
ms.) and in 1993, that of the Bol'Soj Civyrkuj River Valley. The results of the 
latter study are summarized in the present paper, introducing descriptions of 
plant communities of the area. 

Study area 

The Bol'Soj Civyrkuj River drains the western slopes of the Barguzinskij 
Range into Lake Baikal (Fig. 1). Its estuary is situated in the northern part of 
~ i v ~ r k u j s k i j  Bay (approximately 53'49' N, 109O12' E). The river forms an 
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Fig. 1. Map of the Bol' Soj divykuj  River Valley 

approximately 28 km long valley, running approximatelp in an E-W direc- 
tion, from about 1800-1900 m in the spring area to 455.9 m a.s.1. in the 
estuary. 

Small creeks forming the river drain comparatively flat mountain ranges 
into a ~lacial ciraue wlth flat bottom at about 1500-1900 m a.s.1. Down- 
stream,Othe valley becomes V-shaped, narrow and deep. At about 8 km from 
the mouth the current velocity decreases as the river almost approaches the 
altitude of Lake Baikal, forming a broad floodplain with numerous meanders. 

The whole area is formed of nutr ient-~oor  rocks of the crvstalline 
complex: various types of granites, syenites, pegmatites, aplites and granite- 
porphyrites are present. In the lower part of the valley, this bedrock is 
overlaid by the Quarternary deposits: alluvial, lacustrine and eolian sands, 
gravels, loams, clays and sapropel peats (DA\ YDO\ et al. 1980). 

Floods on the river occur in June and early July with the lowest water level 
in December-January. During the floods, the water level is 1-2 m higher than 
the average level. 

The climate of the Lake Baikal area is generally continental, although the 
huge inasses of water in the lake influence the coastal region in the manner of 
a sea (MOLO~NIKOL 1976). Summer temperatures are 4-6 "C lower than elsc- 
where in the area. whereas winter temDeratures are 5-8 "C hieher (MOLO~NI- " 
~ O I  1976). O n  the Baikal shore, mean August temperatures vary approx- 
imately between 12 and 13 "C ,  mean February temperatures between -18 and 
-23.5 "C (IZIETCHE~WV & M ~ E J C U I ,  1990). During the vegetation period, 
temDeratures of the middle altitudes of the mountains on Baikal coasts are 
gen~rally higher than on the summits and in foothills along the shore. 
Western slopes of mountains above the eastern Baikal coast are the most 
humid habitats in the area (TJULINA 1967, 1976). Mean annual rainfall varies 
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between 350 and 400 mm on the Baikal coast and may be three times as high 
on the summits (MOLO~NIKOV 1976). Snow lies from late October till early 
May on  the shore and from late September till June on the summits 
(MOLO~NIKOV 1976). 

The vegetation of the area possesses an altitudinal pattern typical of the 
north-eastern Baikal shore (see TJULINA 1967, 1976). O n  sand dunes on the 
cool Baikal shore, patches of dwarf cedar pine (Pinus pumila) are developed 
as a descending subalpine belt vegetation. These krummholz stands and con- 
tact patches of floristically similar Pinus sibivica woodlands are accompanied 
by vegetation of open sand dunes. O n  the broad floodplain of the river 
behind the coastal sand bar, vast wetlands occur with sedge fens, mires and 
scattered pools. Wetlands are bounded by peaty forests. The slopes of the 
valley are covered with taiga forest, in which Lavix sibivica and P i n ~ s  sylvestvis 
predominate on gentle slopes, pure Pinus sylvestvis on steeper south-facing 
slopes and Abies sibivica on steeper north-facing slopes. Abies sibivica 
floodplain forests and tall-forb communities occur along the river in the V- 
shaped part of the valley. 

The alpine timberline lies approximately at 1000-1200 m a.s.1. (there are 
differences between slopes of various aspects and between the summits of 
ranges and bottoms of valleys) and above it the subalpine belt begins, formed 
of Pinus pumila krummholz, with islands of open tali. In the higher part of 
this belt, in the cirque, stands of shrubby birches Betula divavicata and B. 
nana ssp. exilis are developed besides the krummholz, forming a complex 
with subalpine meadows, tall-forb communities, short grasslands and mires. 
Scattered solitary Lavix sibivica trees are also present there. The alpine belt 
that begins in about 1600-1700 m a.s.l., is represented by short grasslands and 
vegetation of Dvyas tundra, talus slopes and snowbed patches. Details on the 
flora of the territory are summarized in DANIHELKA et al. (ms.). 

Methods 

Preliminary phytosociological investigations were carried out by O.A.A. in 
August 1991. The bulk of the releves and ecological observations presented in 
this paper was collected by M.C., O.A.A. and J.D. in July 1993. During the 
latter expedition, the vascular plant flora was simultaneously investigated 
(DANIHELRA et al., ms.). The methodological approach to vegetation descrip- 
tion is based on that of the Ziirich-Montpellier school (BRAUN-BLAUQUET 
1964. WESTHOFF & VAN DER MAAREL 1978). Em~has i s  is laid on the natural 
terrestrial vegetation. Synallthropic vegetation types (which are rare in the 
area, confined only to the vicinity of the settlement in the mouth of the 
Bol'Soj Civyrkuj River), and aquatic plant communities are not treated in this 
paper. Relevts were made using the 7-degree Braun-Blanquet scale (-, +, 1,2 ,  
3, 4, 5). Crustaceous lichens and epiphytic cryptogams on the bark of trees . . .  . . 
were not recorded in releves. 

A total of 173 relevis was i~lcluded in the final synthesis, after 4 relevis of 
non-stabilized successional stages (in particular, post-fire vegetation) had 
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been excluded. RelevCs were joined with other relevts by O.A. Anenchonov, 
M. Chy t j s  J. Danihelka and P. PeSout, collected at qorth-eastern Baikal area 
(mainly the Svjatoj Nos Peninsula and the Bol'Saja CerelnSana River Valley) 
and divided into preliminary groups according to physiognomic criteria (e. g., 
tundras, wetlands and mires, forests, etc.). Within these groups, divisive 
polythetic classification was applied using the program TWINSPAN (HILL 
1979). TWINSPAN groups were used as the basis for the classification into 
particular communities accepted in this paper; ecological interpretation was 
decisive for the choice of hierarchical level at which a particular community 
was recognized. All the communities distinguished were compared with the 
communities described in the phytosociological literature. If a community 
proved to be identical with an association already described in the sense of the 
Code (BARKMAN et al. 1986), the valid name was accepted. The communities 
that have also been encountered in other territories of north-eastern Baikal 
region in analogous environments and species composition of which appears 
to be stable, are described as new associations, provided there are no unsolved 
problems of their syntaxonomic relationships to the communities described 
from other areas. Otherwise. communities are labelled with names of one or 
two typical species and with the word "community" that means here a 
vegetation unit corresponding to the association. Unless there were serious 
reasons to change the name of a "communit~r", the same names were used for 
analogous vegetation types as in CHYTR? & PESOUT (1992) and CHYTR? et al. 
(1 993). 

Nomenclature of vascular plants follows "Flora Sibiri" for species from 
families that have been treated in the volumes published so far (KRXSNOBOROY 
1988; KRASNOBOROY & MALYSEV 1992; MALI-SEY & PESKOYA 1987,1990,1993; 
PESKOVA & MALYSEY 1990; POLO~IJ  & MALI-~EY l988), the others are according 
to MALYSEV & PESKOVA (1979). Names of lichens are used according to 
SANTESSON (1984) and that of bryophytes follow BARDUNOT~ (1992). 
h list of the localities of relevis may be obtained on request from the senior 

author. 

Results: Plant community survey 

Tundra communities 

Alectorio ochroleucae-Patrinietum sibiricae Chyt*, PeSout et Anenchonov 
1993 (Tab. 1, rel. 1-1 1) 

This is an a l ~ i n e  tundra communitv of the extremelv windblown ridge 
habitats on tLe summits of mountain ranees. The soil develooed on tKe 

c. 

siliceous bedrock is a very shallow ranker. In winter, the bulk of the snow 
cover is probably often blown away. Creeping chamaephytes, low hemi- 
cryptophytes, fruticose lichens and mosses are the dominant life forms in this 
community. This community was s~udied on the sulnrnits of the mountain 
range on the left side of the Bol'Soj Civyrkuj River Valley 3-8 km N E  of the 
confluence with the Choialyj Creek. The association was described from the 
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summit area of the Svjatoj Nos P e n i n ~ u l a ~ ( C ~ ~ ~ ~ i .  et al. 1993). Very closely 
related communities were described by ZITLUCHINA & ONI~CENKO (1987) 
from the West Sayan Mts., as the associations D r y a d e t u m o x y o d o n t a e 
ZITLUCHINA et ONISCENKO 1987 ms., and O x y t r o p i d e t u m  a l p i n a e  
Zitluchina et OniSi-enko 1987 ms. Dryas tundras were described by HILBIG 
(1990a,b) from the alpine and subalpine belts of Mongolian mountains. 
However, there are some differences in the floristic composition of 
communities from Mongolia and the Barguzinskij Range or West Sayan Mts. 
A l e c t o r i o  o c h r o l e u c a e - P " a t r i n i e t u n 1  s i b i r i c a e  belongs to the 
alliance Dryad~on oxyodontae Zitluchina et OniSi-enko 1987 ex Chyt+, 
PeSout et Anenchonov 1993. 

Salix turczaninowii-Sibbaldia procumbens community (Tab. I ,  rel. 12-17) 

This species-poor snowbed community is formed by prostrate herbs, grasses, 
creeping chamaephytes, mosses and lichens. It occurs in leeward sites in the 
alpine tundra where snow lies about 9 months. Soil, although developed in 
concave landforms, is usually a shallow ranker. In the study area, the 
community was encountered on slopes on the right side of the Bol'Soj 
Civyrkuj River Valley 7.5-8.5 km of the confluence with the Choialyj Creek. 
This community has also been reported frem the summit of the Barguzinskij 
Range in the spring area of the Bol'Saja CeremSana River (DANIHELKA & 
CHITR~,  ms.) and analogous vegetation is also reported by TJULINA (1976) 
from the Sumilicha River Valley. This community belongs to the order 
S a 1 i c e t a l i a h e  r b a c e a e Br.-B1. in Br.-Bl. 111 Jenny 1926, nevertheless, its 
species composition differs from communities described in Europe 
(GJAERELOLL 1956, DIERSSEN 1984) and the Arctic (HADAC 1971, 1985, 1989; 
D X ~ I E L S  1994; ELI LBAKK 1994; KOROLE'CA 1994; MATYE? E Y ~  1994; RAZZHIYIN 
1994). 

Rhododendro aurei-Betuletum exilis Chytj:  PeSout et Anenchonov 1993 
(Tab. I ,  rel. 18) 

This is a Betula nand ssp. ex1115 dominated community of the alpine tundra 
developed as a result of paludification processes in poorly drained habitats, 
usually in shallow depressions on permafrost. A moss layer formed of 
hygrophilous mosses including Sphagnum sp. div., is a typical phrsiog~lomic 
feature of the communitie? of t h ~ s  association. The only occurrence of this 
association in the Bol'Soj Civyrkuj Valley was ascertained on the bottom of 
the cirque in the upper part of the \-alley. This associati011 is kllowll from the 
summit area of the Svjatoj Nos Mountain Range (CHYTR~ et al. 1993). From 
the mountain ranges in the northern Baikal area, similar stands were 
described by MOLO~NII~OT'  (1986: 40-42, 68, see also for further references). 
Similarv vegetation was described from the alpine tundra of the West Sayan 
Mts. (ZITLUCHINA & OUISCENILO 1987, ZITLUCHINA 1989). This association 
belongs to the alliance E m p e t r o - B e t u l i o n  r o t u n d i f o l i a e  Zitluchina 
et OniSi-enko ex Chyt*, PeSout et Anenchonov 1993. 
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Tab. 1. 1-11 Alectorio ochroleucae-Patrinietuln sibiricae, 12-17 Sallx tu~czaninowzi-Sib- 
baldia procumbens comm., 18 Rhododendro aurei-Betuletuln exilis, 19-23 Claditlo stella- 
ris-Betuletum exilis, 24-25 Pleurozium scbreberi-Betula divaricata comm., 26-27 Bergenin 
crassifolia-Junipevus sibirica comm., 28-40 Anemonastro sibiricae-Festucetum orinae, 
41-43 Artemisia lagocephala-Dryopterir fragrans comm., 44-46 Dryopteuzs fugrans-Rubus 
sacbalinensts comm. 

Releve nr. 11 111111 1 12222 22 22 2233333333334 444 444 
12345678901 234567 8 90123 45 67 8901234567890 123 456 

E, - shrub lajer 
Betulu divuricutu 
Juniperus sibirico 
Rubus sachalirierisis 
Ribes fragruns 
Sumbucus sibirica 
Lonicera cf. pullusii 
Betula naiiu ssp. a i l i s  
Salm krjlovii 
Pinuspumilu 

E, -field layer 
Salix sphenophylla 
Dryas incisu 
Minuartia arcticrr 
Bistortu vivipura 
Vuccinium uliginosunr 
Pedicularis oederi 
Gentiunu ulgidu 
Coeloglossum viride 
Arteniisia furcutu 
Silene chamurensis 
Hierochloe ulpina 
Kobresiu nz~~usoroides 
Curry lerlebouriunu 
Oxjtropis ulpicolu 
Poa atteriuotu 
Luzula canztsclzudalorrmr 
Sibbuldiu procumbens 
Anthoxunthuni alpinunr 
Chn~punrrlu rotundifolia 
A yuilegiu glundulosu 
Diuuthus superbus 
Festucu altuicu 
Drucocephaluni ultuiense 
Artentisia lagorephala 
Sorbariu pullusii 
Ledunr pulustre 
Calunruprostis lanpsdorflii - - -  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rubuv ~~cltalirierisis ju?. /1+11 
. . . . . .  B q k u r u m  trirudiutum 1 .  . . . .  ++-+ . .  1 : . . . . .  , . , . . . . . . . . .  71 

C u r c ~  podocarpa . . . . . . . . . . .  +++21 . . . . . . . . . .  .+. .+.++++..+ . . . . . .  
Curex uallidu . . . . . . . . . . . . . . . . . .  22221 2. +. .+ .+  1...2.... . . . . . .  

. . . . . .  I'uccinium myrtillus . . . . . . . . . . . . . . . . .  .+..I 11 2. 221 . .+  I...... 
. . .  . . .  . . . . . . . . . . .  Rl~odococcum vitis-idaea + ++1 11 +l + ++. ++. + + 

. . . . . .  Festucu ovina 1111+ 12 21 2232232+2222+ 

Soli~lago duhurica . . . . . . . . . . .  . .  +- ++1.2+111+1++ . . . . . .  
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Tab. 1. (cont.) 

Releve nr. 

Anentortastrunt sibiricum ++22-+-++. 2 . . .  + . . . . .  1. . + . -1 ++2. . +111111+ . . . . . .  
. . . . . .  . . .  . .  . . .  . . . . . . . . . . .  Aconogonon ocreutum ++. +1. +1 +. -+. +. + .  +- ++ 

Bergenia crrrssifolia . . . . . . . . . . .  . . . + . .  . . . . . .  12 12 + . . .  2.+..2.1+ +1. . . .  
Schulzia crirtitu .-+2.+.+..+ . . . . . +  . . . + . .  . . . .  . . . . . . . + + . . .  + . . . . . .  
Luzrrlu sibiricu +.+ .+ . .+ . . .  . . . + . .  . . . . . . . . . .  . . . . . . . + + . . .  + . . . . . .  
Seluginellu rupestris . . - . . + . - + . +  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. . . .  . . +  
Pou sibiricu . . . . . . . . . .  2 . . . . . . .  + . . . .  . .  - .  . . .+ .+++. . . . .  . . . . . .  
Rhododendron aureunr . . . . . . . . . . . . . . . .  + 1 . .  + . .  2. . . . . .  .1. . . . .  .2 3 . . . . . .  
Pinuspumilu j u ~ .  . . . . + . . . . . .  . . . . . . . .  - .  . . . . . . . . . . .  1- . . . . . .  
Kola ultuicu . . . . . . . . . . .  . . . . . +  . + . . . .  . . . .  . . . . + . . . + .+ .+  . . . . . .  

. . . . . .  Veratrum lobelianurn . . . . . . . . . . . . . . . . . .  + . . . . . . .  - . . . . . .  .1. . +-+ 
Gentiana grundiflora . . . . . . . . . . . . . . . . . . . . . . . . .  - . . .  - . .  +- . + .1. . . . . . . .  
.Winuurtiu vernu . . . . . . . . .  1. . . . . . . . . . . . . . . . .  ++ . . . . . . . + . . .  . . . . . .  
Trollius kj>tnranovii . . . . . . . . . . . . . . . . .  - I.... . . . .  . . . . . . . + + . . . .  . . . . . .  
Dryopteris fragrans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I. +++ 
C u r a  bigelo~sii 

s sp .  ensijolia 22 . . . . . . . . . . . . . . .  4 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crej~is cltrysantha . . +  1 . . . . . .  + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Luzirla confusa . . . + -  I..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rosa acicularis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Putrirtiu sibiricu . . . . . . . .  +++ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cltantaerterion 

ungustifoliunt . . . . . . . . . .  + . . . . . . . . . . . .  .+  . .  . . . + . . . . . . . . .  . . . . . .  
Suxifragu bronchiulis . . . . . . . . . .  + . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. + . . .  
Curer uterrima . . . . . . . . . . .  + . . . . .  . . . . . . . . . .  + .+  . . . . . . . . . . . . . . . .  
Sa lk  turczuninowii . . . . . . . . . . .  . . . . + +  . . . . . . . . . . . . . . . . . . . . . .  1 . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Geraniunr ulbiforunt - 1. . 3 .  

Rubus arcticus . . . . . . . . . . . . . . . . . .  I...+ . . . .  . . . + . . . . . . . . .  . . . . . .  
Pyrolu ntinor . . . . . . . . . . . . . . . . . .  . - . . +  . . . .  . . . . . .  
Antenrruria rlioica . . . . . . . . . . . . . . . . . . . . . . .  . +  . . . . .  1..+...... . . . . . .  
Bistorta ntajor . . . . . . . . . . . . . . . . . . . . . . .  .+ . .  1.. . . . . . .  
Entpetrunt subholardicum . . . . . . . . . . . . . . . . . . . . . . .  .2 . . . . . . . . . . . .  .l. . .2 . . .  
Rununculus propinquus . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -+I. . . . . . . . . . . . . .  
Ribes fragrans juv. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.+ ..2 
Gertliunu fenella . . . + . . . . . .  + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Saxifraga algisii . . . . . . . .  I-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  Calunrugrostis lupponica 1 + 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  Culuntugrostis korotkyi 1 + 

Wood$ia ilvensis . . . . . . . . . .  + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .+  
. . . . . . . . . . . . . . . . . . . . .  . . . . . .  Diphasiastrunt ulpinum . . . . . . . . . . . . .  .2. .1. 

. . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Cuntpunulu glonrerutu + + 
Doronicum altoicum . . . . . . . . . . . . . . . . . .  I..+. . . . . . . . . . . . . . . . . . . . . . . .  
Trisetutn altuicunt . . . . . . . . . . . . . . . . . . . . . . .  + .  . . . . . . . . . .  2 . . . .  . . . . . .  
Carer pedforntis s.1. . . . . . . . . . . . . . . . . . . . . . . . . .  .+ . . . . . . . . . . .  + .  . . . . . .  
Sulir rectijulis . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . . . . . .  
Silerte repen, . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . + . . . . . . . . .  . . .  
Acetosu prutensis . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

E, - ground la jer  
. . . . . . . . . . . . . . . . . . . . .  Alectorio ochroleucu +++ .22 11 . + . . . . . . . .  

polytric,tunt commune I . . . . . . . . . .  I . . . . .  1-1 . 2 .  . 2 .  . . . . . . . . .  
. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rltj~tidiunt rugosrrni 232++2.2..2 ++. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L'ntbilicaria mammulosa .112.2.+ .22 + . .  
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Tab. 1. (conr.) 

Relere nr. 

Pleuroziuni schreheri 
Po<lltrichunt piliferum 
Cetruriu islur~dicu 
Clatlirtu arbuscula 
Stereocaulon ulpinunt 
Clurlonia pyxidata 
Cetraria nivalis 
Cladir~a rangijeriria 
Stereocaulon sp. 
Pol~~tricltunt,junQ~erirtum 
Cla(iii~a stellaris 
Cladonia gracilis 
Abidirrella abietina 
Polytrichuni strictum 
Drqartocludus uncinatus 
Dicranunt scoparirrm 
Dicrununi seridtneri 
Cladonia uncialis 
Parntelia taracfica 
Stercocuulon puscltule 
Dicrunrrnr clongatuni 
Pelfigera aplttltosa 
Dicrunum spurium 
l'ortula ruralis 
1Mniohryunt ~uahlenbergii 
C?adoniu unoniaea 
Aulaconrniuni palustre 
Cerufodort purpureus 
C'ladina portentosa 

In one releve on15 : 

E,: Ahies sihiricu 251, Betulapendula 31 :+; 
E,: Saliv glauca I:+, Pediculuris amoena 3:?-, Myosotis suaevo1en.s 1:+, Senecio trrrczaninolvii 4:+, 

Stellaria peduncularis .I:+, Rorodinia buicalensis lo:+, Androsace septentrionulis lo:-, C a r a  sp. 
11:2, Alliuni splendens 11:1, Astragalus trigonocarpus 11:+, Potentilla niveu 11:+, Suxifruga 
flugelluris ssp. setigera 11:-. Juniperus sibiricu juv. 2?:+, Astrugulrrs suralensis 25:1, Pedicularis 
labradorica 25:+, Scorzonera radiata 25:+, Hieracium sp. 25:-, Sanguisorha officinalis 31:2, Betulu 
penrlula ju\. 31:+, C u r a  ericetnrrtnt 31:+, Equisetrlnr hyenrale 31:+, Equisetum variegatum 31:+, 
Euphrasia sp. 31:+, ~Melica nutuns 31:+, Sa lk  divaricuta jur. 31:+, Thulictrum minus 31:+, Ahies 
sibirica juv. 31:-, Hotcb~chium lunuria 31:-, Botrychiuni multifidunt 31:-, Senecio asiaticus 32:-, 
Pedicularis urtcinutu 31:+, Dracocephalunz nutaris 35:+, Veronica rlerisiflora 35:+, Retula divtrricata 
jur. 38:+, Scorzonera uustriucir 38:+, Mola repens 38:+, Angelica suxatilis 43:+, Dipluzirlni sibiricum 
1J:2, Pou polustris 45:1, Carex rostrutu 15:+, Gynrnocarpium dryopteris 15:+, Atrugene sihiricu 45:-, 
Aster serpentintontunus 13:+, Elymus ntutabilis 13:+, Equisetunt pratense 13:+, Pou 511. 13:+, 
Santhucus sibiricu juv. 43:+, Aquilegiu sibirica 13:-, Spiraea media ju\. 13:-, Piola sp. 13:-; 

E,: Cetraria cucullata 3:+, Thuidium delicatulunt ?:+, Bryum cupillare s.1. -I:+, Cornicularia aculeata 
7:+, Parntelia centrifugu lo:+, Pserrdephebe minuscula lo:+, Cetruria s p .  11:+, Tomenthjpnu rtitens 
18:2, Sphagrruni recurvunt 18:2, Sphagnuni russo~vii 18:2, Peltigeru rizaluceu 19:+, Cludonia 5p .  25:1, 
Braclrythcciunt mildeanunr 25:1, Bracltytheciuni reflrrum 25:+, Dicrununi sp. 27:1, Sppkirgrzrrni 
girgensohriii 32:+. Clarlonia fimhriata 34:+, Brrrbilupltoria kunzeano 36:+, Cetrariu delisei 39:1, 
Dicranuni fuscescens 39:+, Peltigeru praetatrrta ?I:+, Hehvigiu ciliato ?3:2, Ptilium 
crista-custrensis 11:+, Hypnunr cupressiforme 15:1, Cladonia chlorophaea .IS:+, Clarloniu cornutu 
45:+, Cludoniuphyllophora 45:+. 



Plant commu~~iries of the Bol'Soj civyrkuj River Valley 

Tab. 1. (Headings) 
-- 

Rele\e Area Aspect Slope Alti- Cover Cover Cover Date 
nr. (m') ) tude E, (%) E, (%)E,, (%) 

NNW 
NNW 
w 
W 

NW 
NW 
NW 
NW 

ESE 
E 
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Cladino stellaris-Betuletum exilis Chytji, PeSout et Anenchonov 1993 
(Tab. 1, rel. 19-23) 

This association is represented by nearly closed Betula nand ssp. exilis stands 
on the comparatively well drained habitats of the alpine tundra. Stands of 
dwarf birches are usually confined to permafrosts. Patches of this vegetation 
form a mosaic with the alpine grasslands of the A n  e ln o n a s t r o s i b i r i - 
c a e - F e s t u c e t u m o v i n a e (see below) and the Pinus pumila and Betula 
divaricata stands. It occurs & the upper part of the valley 6.5-9 km N E  of the 
confluence of the Bol'Soj Civyrkuj River Valley with the Choialyj Creek. 
This community was described from the summits of the Svjatoj Nos 
Mountain range (CHYTR? et al. 1993) and it is probably widely distributed in 
the mountaiils of the Baikal area (see MOLO~NIKOV 1286: 67, who also reports 
these stands from the upper part of the Bol'Soj Civyrkuj Valley). Similar 
communities, with Betula nana ssp. exilir, B. n. s s ~ .  rotundlfolia or B. n. ssp. 
nana, yere described from the West Sayan Mts. (ZITLUCHINA & ONIS~ENKO 
1987, ZITLUCHINA 1989), Mongolian mountains (MIRKIN et al. 1983, HILBIG 
1990b), Norway (NORDHAGEN 1943), the Kola Peilinsula (KOROLEYA 1994) 
and northern Alaska (WALKER et al. 1994). This assocjation is classified to the 
alliance E m p e t r o - B e t u l i o n  r o t u n d i f o l i a e  Zitluchina et OniS'cenko 
ex Chytji, PeSout et Anenchonov 1993. 

Pleurozium schreberi-Betula divaricata community (Tab. 1, rel. 24-25) 

This community is dominated by the shrubby birch Betula divaricata, 
occurring in leeward locations of the subalpine belt. Its composition is, except 
the dominant species, very similar to the above described Betula nana ssp. 
exilis stands. Compared with them, Betula divaricata stands are developed at 
sites somewhat less exposed to the wind where the winter snow cover is 
probably thicker, thus enabling the development of higher scrub. Through its 
species composition, Pinus pumila stands are also very closely related to this 
community and both these cominunities often form a mosaic with one 
another. Our  observations suggest that Betula divaricata stands prefer 
comparatively humid sites, e. g., flat bottoms of valleys and cirques, while 
Pinuspumila is rather confined to slightly drier habitats, e. g., slopes and tali. 
Betula divaricata also tends to spread to Pinus pumila habitats after fires 
[MOLO~NIKOV 1986). Its stands are common in the upper part of the Bol'Soj 
Civyrkuj River Valley from the confluence with the ChoSalyj Creek upstream. 
They are also widely distributed throughout the Bajkalskij and Barguzinskij 
Ranges (MOLO~NIKOL' 1986). A number qf detailed descriptions of these 
stands presents TJULINA (1976) from the Sumilicha River Valley. Siberian 
syntaxonomical literature does not mention Betula divaricata communities 
(see KOROTKOV et al. 1991) and their classification to higher syntaxa is under 
question. 
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Bergenia crassifolia-Juniperus sibirica community (Tab 1, rel. 26-27) 

This is a community of the subalpine to alpine belt, formed of Juniperus 
sibirica stands. This species forms a comparatively low and dense scrub which 
often occurs in contact with Pinus pumila stands. Species composition of the 
field and ground layers is poor in species, analogous to those of P 1 e u r o z i o 
s c h r e b e r i - P i n e t u m  p u m i l a e  and Pleurozium s@reberi-Betula 
divaricata community. It is a rare community in the Bol'Soj Civyrkuj Valley, 
being confined to the slopes and summits of the mountain ranges in its upper 
part, and MOLO~NIKOY (1986) reports no Juniperus sibirica dominated com- 
munities for the Baikal area, nor does the Siberian syntaxonomic literature 
(see KOROTROY et al. 1991). 

Anemonastro sibiricae-Festucetum ovinae Chytj:  PeSout et Anenchonov 
1993 (Tab. 1, rel. 28-40) 

These alpine short grasslands are widely distributed in the subalpine and 
alpine belts of the Bol'goj Civyrkuj River Valley. Usually, they form a mosaic 
with the C l a d i n o  s t e l l a r i s - B e t u l e t u m  e x i l i s  and with subalpine 
meadows in wet sites. This community is probably widely distributed 
throughout the Barguzinskij Range, as it is evident from the data by TJULINA 
(1976) and M O L O ~ N I B O ~  (1986, there also further references). Relevis of the 
vegetation belonging to this association were reported by CHYTK? et al. (1993) 
from the Svjatoj Nos Peninvsula and by DANIHELKA & CHYTR? (ms.) from the 
upper part of the Bol'SajaCeremSana River. This association belongs to the 
alliance A n e m o n a s t r o  s i b i r i c a e - F e s t u c i o n  o v i n a e  Chyt1-j: 
PeSout et Anellchonov 1993. 

Talus communities 

Artemisia lagocephala-Dryopteris fragrans community (Tab. 1, rel. 41-43) 

This is a community of siliceous talus slopes and block fields in the alpine 
belt. The shrub layer is usually absent because of harsh climatic conditions. 
Only a few species occur in the field layer; bryophytes and lichens are 
frequent. It was only found on the block field on the left side of the Bol'Soj 
Civyrkuj River Valley 7.5 km N E  of its confluence with the Choialyj Creek. 
Similar cqmmunities have not yet been studied in Siberia, except in the 
Bol'Saja CeremSana Valley (DANIHELBA & CHITR-?, ms.). Syntaxonomical 
relations to higher syntaxa are not clear. 

Dryopteris fragrans-Rubus sachalinensis community (Tab. 1, rel. 44-46) 

This community is an altitudinal vicariant of the preceding one, occurring on 
the siliceous talus slopes of the forest belt. A more favourable climate than in 
the alpine belt makes possible the development of a shrub layer, formed of 
shrubs resistant to the disturbance caused by the occasional movement of 
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boulders. In the study area, it was recorded on the block fields near the 
confluence of the Bol'Soj Civyrkuj River with the Dubori Creek. Similar 
communities were studied in the Svjatoj Nos Peninsula (CHYTK? ined., 
ANENCHONOY ined.). From various areas in Mongolia, similar shrub 
vegetation of block fields is known as the association S p i r a e o m e d i a e  - 
R i b e t u m  a l t i s s i r n i  Hilbig 1990 (HILBIG & KNAPP 1983, HILBIG 1990a,b) 
which is, contrary to the D~~opter isfmg~ans-Rubus sachalinenris community, 
richer in tall forbs. HILBIG (1990b) reports a similar vegetation type of open 
tali in Mongolia as Saxif~aga spinulosa-Blockflur Syntaxonomically, the 
relation of these communities to each other and to higher syntaxa have not yet 
been defined. 

Meadow and tall-forb communities 

Cacalio hastatae-Calamagrostietum langdorffii Mirkin in Mirkin et al. 
1992 (Tab. 2, rel. 1-6) 

This is a meadow communit); occurring on well-drained but permanently 
moist floodplain habitats. It is spatially connected with shrub and tree stands. 
In the area under study, it was only found at two sites in the lower part of the 
river course with wide valley bottom, approximately 3-4.5 km SE of the river 
mouth. This association is reported from the Middle Lena Valley in the 
Olekminskij district, Yakutia (MIRKIN et al. 1992) and from the Bol'Saja 
~eremSana River Valley (DAKIHELK.~ & CHYTR?, ms.). It belongs to the 
alliance C a l a m a g r o s t i o n  l a n g s d o r f f i i  Achtjamov, Mirkin et Uraz- 
metov 1985. 

Rubo-Cardaminetum macrophyllae Guinochet 1982 (Tab. 2, rel. 7) 

Communities belonging to this association inhabit shaded banks of creeks in 
narrow valleys, at sites which are permanently wet. Here and there, srnall 
shallow pools may also be present. In the study area, this community was 
only encountered e n  the banks of the MarkuSkina Creek near its confluence 
with the Bol'Soj Civyrkuj River. It was described from the south-western 
Baikal area (GLINOCHET 1982); no other data have been published. It belongs 
to the alliance T r o l l i o - C r e p i d i o n  s i b i r i c a e  Guinochet ex Chytr);, 
PeSout et Anenchonov 1993. 

Geranio albiflori-Pedicularietum uncinatae ass. nova (Tab. 2. ,  rel. 8-14, 
nomenclatural type: Tab. 2, rel. 11) 

This is a tall-forb community forming comparatively narrow strips along the 
fast running mountain rivers with stony banks in the forest belt and the lower 
part of the subalpine belt. The soil is sandy, occurring in spaces between 
stones and boulders. This vegetation is flooded in spring when disturbance 
caused by high current velocity occurs, while in summer, the well-drained soil 
tends to dry out. This community occurs along the Bol'Soj Civyrkuj River 
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Tab. 2. 1-6 Cacalio hastarae-Calamagrostietum langsdorffii, 7 Rubo-Cardaminetum 
macrophyllae, 8-14: Geranio albiflori-Pedicularietull~ utlcinatae, 15-17 Aconito rubicundi- 
Salicetum krylovii, 18-22 Aquilegio glandulosae-Geranietum albiflori. 

Releve nr. 

E, - shrub layer 
Spiraea sulicifoliu 
Sulk krylovii 

E., - field layer 
Veronica lortgifolia 
Carer sclrniidtii 
Filipendula palntata 
Galiuni boreale 
.4lopecur11s prateitsis 
Lactucu sibiricu 
.R.ioehringia lateriforu 
Cltrysospleniunt ulternijoliunt 
Cultlra palustris 
-4ngelica decurrens 
ilntlroxantltunt alqi~tunr 
Aquilegia glancfulosa 
Bi~pleurunt triradiutum 
Sclrulzia crinita 
Dracocephalunt altaiense 
Clranraeneriort angusffoliuni 
Curdunline macroplryllu 
.4co1zituni rubicundunr 
Culanrugr~stis langsrlorfli 
Cirsiunt helenioicles 
Geraniuni alb~floruni 
Acetosu prutensis 
Veratruni lobelianrmi 
Trullius hytnranovii 
Pou sibiricu 
Pedicularis uncirtata 
Pleurospernrum uralense 
Saxifragu punctata 
Solidago dahurica 
Arttltriscus aentulu 
Ifvosutis scorpioirles ~ a r .  rtenior 
Doronicunt altaicum 
Laniirini albuni 
Carex pallida 
Triseturii altaicunr 
Ranuncul~~spropinc~uus 
Tanacetam vulgare 

Rubu? arctlLus 
Sertecio nentorerzsis 
Equisetunt pratense 
Poa cf .  palustris 
Acoitituni buicalertse 



Tab. 2. (cont.) 

RelevC nr. 

Urtica dioica 
Festuco ovina 
Cantpanula rotundijolia 
Curex juncella 
Carex podocarpa 
Polemonium racemosum 
Cltanzaenerion latijoliunt 
Luzula sibiricu 
Dia~ttkus ~uperbus 
!Miliunt effusum 
Dicltodon cerastoides 
Epilobiunt anagollidifoiiunt 
Saussurea purvifloru 
Ecia cracca 
Aegopodium ab~estre 
Poa palusiris 
Pou prateusis 
Latltyrus pilosus 
Carry rlz.vnchophysa 
Anentonidiunt diclzotontunl 
Crepis sibirica 
Equisetunz hj~emule 
Agrostis cluvata 
Ribes nigrunt juv. 
Rosa acicularis 
Sa l k  rorida ju\. 
Epilobiunt pulustre 
Eola repeits 
Oxyriu rliunu 
A.straguius sarulensis 
Senecio asiuticus 
Sibbaldia procuntberzs 
Aconogonon ocreatunt 
Sa l k  rectijulis 
Gentiaitu grartdiflora 

E,, - ground layer 
Drepunocladus aduncus 
Conocel~halunt conicurn 
Polytrichunt pilifrrunt 
Bryunt pseudotriquetrunt 
.4ulucomnium palustre 
Piagiomnium medium 
Pieurozium schreberi 
Marchantia polymorpha 
Po/.vtrichunzjuniperinun~ 
Hygroh.vpnunt duriusculum 
Drepanocludus pseudostramineus 
Dicrununt sendtneri 
Cetraria islandica 
Stereocaulon sp. 
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Tab. 2. (cont.) 

In one releve onl? : 
E,: Lonicera cf .  pallusii 9: 1, Ribes nigrunr 9:+, Betula nanu s s p .  exilis 19:l; 
E , :  Elynrus nrutabilis I:+, Hierochloe odorata I:+, Poa remotu I:+, Runuitculus repens 

I:+, Lathyrus prutensis 3:+, Paris quadrifolia 3:+, Equisetum fluviatile 4:+, Spirueu 
salicif;?lia juv. 51, Pediculuris resupinutu 5:+, Stellaria jilicuulis 5:+, Galium 
uliginosum 6:+, Vicia nervatu 6:+, Carex loliaceu 7:+, Equisetum sylvuticum 7:+, 
Rubus sachalinensis juv. 7:+, Athyriunrfiliu-femina 7:-, Ekmus trunsbnicalensis 8:-, 
Poa s p .  8:-, E!vnrus caninus 8:+, Populus suaveolens juv. 8:+, Erigeron politus 9:+, 
Euplrrasia s p .  9:+, Hieraciunr guneschinii 9:+, Hieracium umbellatunt 9:+, Allium 
splendens 9:-, M~josotis krylovii IS:+, Veronica densiforu 15:+, Rhodococcum 
vitis-idaea 17:+, Eola unijloru 17:+, Curex bigelo~vii s s p .  ensifolia IS:+, Comurum 
pulustre 19:+, Curex bipartita 20:+, Viola alfaicu 20:-, Aquilegia sibirica 21: 1, 
Anemonustrunt sibiricunt 21:+, Bergenia crussifolia 21:+, Curex aterrima 22:+; 

E,: Culliergon strantineunt 7:3, Fontinalis antip~~refica 7:2, Cludonia gracilis 7:+, 
Dicranum po!~lsetum 8:1, Ptilium cristu-castrensis 8:+, Mnium stellare 9:1, 
Bruch.vthecium rivulare 9:2, Barbilophoziu unenuutu 9:+, Barbilophozia hutclzeri 9:+, 
Schistidium alpicola 9:+, Peltigera rufescens 9:+, Dicrunella s p .  9:+, Cludonia 
jinrbriata 9:+, Untbilicaria mantntulosa 9:+, lllniobryunr ~vuhlenbergii 9:+, Cludonia 
coniocraea 9:-, Dreparrocladus exannulatus 10:1, Rhizontnium s p .  13:+, 
Brachythecium reflexurn 17:+, Lophozia wenzelii 19:2, Pellia epiphyllu 19:1, 
Polytrichunt comntune 20:2, Cladina stelluris 20:+. 

Tab. 2. (Headings) 

Releve Area 4spect Slope Alti- Cover Cover Cover Date 
nr.  (m2) ) tude E, (%) E, (%) E,, (%) 

15 25 WSW 5 1,570 80 100 10 25.7.1993 
16 25 WSW 5 1,570 90 90 15 25.7.1993 
17 25 SW 10 1,680 80 90 5 26.7.1993 

and its tributaries from about 6 km SE of its mouth upstream to the subalpine 
belt. It was firstly reported from the Svjatoj Nos Peninsula ( G e ~ a n i u m  
albiflorum-Pedicula~s uncinata community in CHYTR~. et al. 1993) and it was 



also found in the Bol'Saja CerernSana R i x r  Valley ( D A N I H E L ~ A  & CHYTR~., 
ms.). A similar community is the A c o n i t o - A n g e l i c e t u r n  d e c u r -  
s e n  t i s  Hilbig 1990 from the mountains of northern Mongolia (HILBIG 
1990a,b). These communities belong to the alliance T r  o 11 i o - C r e p  i d i o n 
s i b i r i c a e Guinochet ex Chyt*, PeSout et Anenchonov 1993. 

Aconito rubicundi-Salicetum krylovii ass. nova (Tab. 2, rel. 15-17, nomen- 
clatural type: Tab. 2, rel. 16) 

This association comprises subalpine tall-forb communities dominated by 
shrubby willows, confined to wet habitats along creeks. Within the subalpine 
belt, these habitats are the richest in resources. Separate field and shrub layers 
1p.y hardly be distinguished. This association was studied in the Bol'Soj 
Civyrkuj River Valley 7-8.5 km N E  of its conflue_nce with the ChoSalyj 
Creek. It has been reported from the Bol'Saja CrernSana River Valley 
(DAEJIHELKA & CHYTR~; ms.) and the stands described by TJULINA (1976) from 
the Sumilicl~? River Valley are also identical. ZITI UCHINA & ONI?CEN~O 
(1987) and ZITLUCHINA (1989) report similar comn~unities from the West 
Sayan Mts. This group of communities belongs to the order T r o l l i  o - 
C r e p  i d  e t a 1 i a s i b i r i c a e Guinochet ex Chytrj: PeSout et Anenchono\. 
1993. 

Aquilegio glandulosae-Geranietum albiflori ass. nova (Tab. 2, rel. 18-22, 
non~enclatural type: Tab. 2., rel. 18) 

These subalpine meadows occur on well-drained gentle slopes mar  creeks, 
replacing the preceding community in vegetation zonation along the gradient 
of decreasing soil moisture. Tall forbs dominate here: still some s~ecies  of the " .  
subalpine-alp~ne short grasslands ( A n  e m o n a s t r o s i b i r i c a e - F e s t u c e - 
t u In o v i  n a e )  begin to play a certain role. The distribution of this con~mu- 
nity in the study area corresponds with that of ths preceding community. 
Identical vegetation was studied in the Bol'Saja CeremSana River Vallej 
(DANIHFIKA & CHYTK?, ms.) and it is also distributed st other sites in the 
Barguzinskij Range, as is evident from the descriptions in TTULINX (1976) and 
Mor oiN1kolv  (1 986). Similar commu~lities yere  described from the West 
Sayan Mts. (ZITLUCHINA & O N I ~ E N K O  1987, ZITI UCHINA 1989). A u i 1 e g i o 
g l a n d u l o s a e - G e r a n i e t u m  a l b i f l o r i  belongs to the order T r o l l i o -  " " 
C r e i d e t a l  i a s i b i r i c a e Guinochet ex Chytrj, PeSout et Anenchono~ 
1993. 

Pteridium aquilinum-Bergenia crassifolia community 

This forb community is rare in the Bol'Soj eivyrkuj River Valley, found at 
one locality only. It represents a community of wet, stony soils in the forest 
belt, deforested for various reasons. This community was described on the 
Svjatoj Nos Peninsula (CHYTR~' et al. 1993) where, unlike in the Bol'Soj 
Civyrkuj River Valley, Bevgen~a crarrfilzn is a dominant species. It is 
probably identical with a stand described by TTULINA (1981) from the 



Tab. 3. 1 4  Craniospermo-Leymetum secalini, 5 Stellario dichotomae-Rosetum acicularis, 
6-11 Phlojodicarpus baicalensis-Festuca ovina comm., 12-13 Thalictrum foetidum-Woodsia 
il.vensis comm., 14-19 Saxif'uaga bronchialis-Spivaea medza comm. 

- - 

Relel e nr. 

E, - shrub layer 
Spiraea media 
Rosa acicularis 

E, - field layer 
Crartiosperntutir subvillosunt 
1sati.s ohlongatu 
Plrlojodicurpus haiculettsis 
Patrinia sibirica 
Artemisiu cf. pubescens 
Equisetutit Ir.~~mtale 
Thalictrrrm foetirlunt 
Valeriarta tran~jetiirertsb 
Drabu nentorosn 
Orostr~clr,~~ &pittosu 
Rhodiolu rosea 
Dendranthenrum ntongolicum 
Cutitputtulu rotuntlifoliu 
Silene repens 
Mciu ttervatu 
Serlunt nrurinrrr~t s.1. 
Drucocephahm nutans 
Curc~pedijbrniis s.1. 
Leynrus reculiu~rs 
Acottogoitort ocreutunt 
Fesrucfr ovirru 
41liunt c~~lenrlerrs 
Saxifraga hronclrialis 
IVoodsia ilvensis 
Seloginellu rupestris 
Pou cf. rtrssulensis 
Arfemisi<r serieeu 
Artentisia cf. lcucopltylla 
Festucu rubru ssp .  haicalensis 
Scrophrrluriu irrcisu 
4strugalus propinqurrs 
Ruhus suclzuline~tsis juv. 
~ ~ t ' o s o t i s  suaevolens 
Culamrrgrostis korofkyi 
C~ulamagrostis lungsdorffii 
Equisetunr prafense 
Drubu huiculensis 
Sedunt aizoott 
Chunrueneriort angustifolirmt 
Caluntugrostis epigeios 

E, - ground la>cr 
Physcia phaea 
Caloplacu sp .  
Purmeliu onrphalorle> 
Plzarcuni cucpidutunt 
4bietinellu uhretinu 
Pulvtrichum jurriperinunt 



Tab. 3 .  (conr.) 

In one rele~e only: 
E,: Ribes frugruits 19:l; 
E,: Equisetunt arvertse A:+, Ackilleu usiuticu 5:+, Bromopsis sibiricu S:+, Elvtrigiu repens 

5:+, Gulium oerunz 5:+, Lactucu sihiricu 5:+, Arctostuplrylos uvu-ursi 11:1, Bergeniu 
crussifoliu 13:1, Atrugene sihiricu 13:+, Sulir roriilu juv. IS:-, Cuntpunulu glomerutu 
16:+, Pulsatillu puterts s.1. 17:1, Curex rostrutu I?:+, Turritis gluhru Is:+, Dryopteri.5 

frugruns 19:2, Aster korsltinsk~i lY:l, (;rrliunt horeule 19:+; 
15,: Everniu nresontorplzu 7:2, Cludirtu rungiferinu Il:+, Leucodon sciuroiiles 12:2, 

Rantalirtu pollinaria 12:+, Hedwigiu ciliutu 12:+, Collenzu sp. 12:+, Hjpogyntrtiu 
ousterodes 12:+, Rhytidium rugosum 13:2, Cludonia p.pxidi~tu 19:2, Pulytrichurn 
piliferunt 19:1, Cerutoilon purpureus 19:+, Cludiitu stelluris 19:+, Ptiliunz 
cristu-custren.sis 19:+. 

Tab. 3. (Headings) 

K e l e v C r e a  Aspect Slope Alti- Cover Cover Date 
nr. (m') ) tude E,  (%) E,, (%) 

1 20 NNW 5 460 5 0 18.7.1993 
2 15 - 0 460 5 0 18.7.1993 
3 25 - 0 460 10 0 18.7.1993 
4 25 NW 5 460 5 0 18.7.1993 

6 25 - 0 460 10 0 18.7.1993 
7 25 WSW 5 460 I5 1 18.7.1993 
8 25 - 0 460 15 0 18.7.1993 
9 25 - 0 460 15 0 18.7.1993 

10 25 - 0 460 10 0 18.7.1993 
11 25 - 0 460 15 1 18.7.1993 

12 9 WNW 80 480 30 70 20.7.1993 
13 9 NW 80 480 60 30 20.7.1993 

Skalistyj Creek Valley in the Barguzinskij Range. Syntaxonomically, this 
community is related to the alliance T r o l l i o - C r e p i d i o n  s i b i r i c a e  
Guinochet ex Chytj:  PeSout et Anenchonov 1993. The species composition 
is documented in the following relevi: 

Terrace of the Bol'Soj ~ i v y r k u j  River near its confluence with the MarkuSkina 
creek, area 100 m2, plane, altitude 690 m, El = 95 %, E,= 5 %, 19.8.1991. 
El: Curex pediformis agg. 3,  Pteridium aquilinurrz 3,  Frugaria vesca 2, 
Origunum vulgare 2, Anthrircus uemula 1, Thalictrum mirzus 1, Crepis 
tectorum +, Equisetum hyemale +, Lactucu ribirica +, Moehringia lateviflora 
+, Viola sacchalinensir +; 
E,: Cerutodon purpureus 1, Pleurozium schreberi 1, Bvachythecium salebvo- 
sum 1. 
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Sand-dune communities 

Craniospermo-Leymetum secalini Chytrj: PeSout et Anenchonov 1993 
(Tab. 3, rel. 1-4) 

This species-poor community of coastal sand dunes forms a narrow strip 
along the Baikal shore. During storms, the habitat is disturbed by waves. This 
association was described from sand dunes on the Svjatoj Nos Isthmus shore 
(CHYTR~. et al. 1993, see also CHYTR? & PESOUT 1992). It belongs to the 
alliance 0 x y t r o i d  i o n l a  n a t a e Chyt*, PeSout et Anenchonov 1993. 

Stellario dichotomae-Rosetum acicularis Chytrjr, PeSout et Anenchonov 
1993 (Tab. 3, rel. 5) 

This is a low scrub dominated by Rosa acicula~is. Communities of this 
association inhabit comparatively consoLidated sand dunes in the coastal area 
of Raikal. At the mouth of the Bol'Soj Civyrkuj River, these stands are rare. 
They we;e only encountered on the sand bar on Baikal shore 2 km SW of the 
Bol'Soj Civyrkuj River mouth. This association, described from the sand 
dunes of the Svjatoj Nos Isthmus (CHYTR? et al. 1993, see also CHYTR~ & 
PESOUT 1992), belongs to the alliance O x y t r o p i d i o n 1 a n  a t  a e ChytrS;, 
PeSout et Anenchonov 1993. 

Phlojodicarpus baicalensis-Festuca ovina community (Tab. 3, rel. 6-1 1) 

This community comprises open sand vegetatio~ occurring on the coastal 
dunes of Baikal near the mouth of the Bol'Soj Civyrkuj River. The dunes 
inhabited by this community are not consolidated by plant rhizomes and 
roots but their movement is limited due their location in the shelter of 
neighbouring Pinus pumila and Pinus sibivica stands. A related association 
O x y t r o p i d o  l a n a t a e - F e s t u c e t u m  b a i c a l e n s i s  Chytrj: PeSout et 
Anenchonov 1993 from the Svjatoj Nos Isthmus does not occur under the 
effect of this shelter and, consequentlj~, the species composition is different 
(see CHYTR? & PESOUT 1992, CHYTR~ et al. 1993). Both these associations 
belong to the alliance O x t r o i d  i o n 1 a n  a t  a e Chytrj: PeSout et Anen- 
chonov 1993. 

Rock communities 

Thalictrum foetidum-Woodsia ilvensis community (Tab. 3, rel. 12-13) 

This is a community of plants inhabiting fissures and ledges of steep siliceous 
rocks in cool sites with high air humidity. It was only recorded on the 
1akeward"side of a cliff above Baikal near the settlement in the mouth of the 
Bol'Soj Civyrkuj River. N o  similar communities are known from Siberia 
(KOROTKOV et al. 1991). From Mongolia, HILBIG (1990a,b) describes a similar 
association, A q u i l e g i o  v i r i d i f l o r a e - S e l a g i n e l l e t u m  s a n g u i n o -  
1 e n  t a e Hilbig 1990. These communities belong to the class A s p 1 e n i e t e a 
t r i c h o m a n  i s Br.-BI. in Meyer et Br.-Bl. 1934 corr. Oberdorfer 1977, how- 
ever, their relationship to alliances remains under question. 

27 Phytocoenologia 25 
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Saxifraga bronchalis-Spiraea media community (Tab. 3, rel. 14-19) 

This community is found on dry rocky slopes with very shallow soils 
overlaying a siliceous bedrock. The low shrub Spiraea media is the dominant 
species, accompanied by various heliophilous species of xeric habitats. This 
community has been found at only s i ~ e  with non-forest rocky 
slopes in the middle part of the Bol'Soj Civyrkuj River Valley 1 km W N W  of 
the confluence with the MarkuSkina Creek. Similar vegetation has been 
described from dry sunny slopes in the upper montane and subalpine belt of 
the Svjatoj Nos Peninsula as S a x i f r a g o  b r o n c h i a l i s - P h l o j o d i -  
c a s p  e t u m b a i c a 1 e n s i s Chytrj: PeSout et Anenchonov 1993. From the 
Skalistyj Creek valley in the Barguzinskij Range, TJULINA (1981) decribes a 
similar vegetation. These communities appear to have certain relationships to 
the class C l e i s t o g e n e t e a  s q u a r r o s a e  Mirkin et al, ex Gogoleva et al. 
1987. 

Spring, mud, fen and mire communities 

Saxifraga punctata-Philonotis fontana community 

This spring community was only found at one locality, a steep granitoide rock 
with small ledges, wet to moist from water flowing down. Although in the 
forest belt, this habitat is not shaded by trees because of the steepness of the 
rock. It is closely related to the alliances C a r d a nl i n o - M o n t i o n Br.-B1. 
1926 em. Zechmeister in Zechmeister et Mucina 1993 and E p i l o  b i o  
n u t  a n t i s  - M o n t i o n Zechmeister in Zechmeister et Mucina 1993. Spring 
communities have not been studied in Siberia so far (see KOROTKOY 1991) and 
the only relevi indicated below is hardly comparable with any European 
association of this alliance (see Zechmeister & Mucina 1993). 

Wet rock above the right bank of the Bol'Soj t ivyrkuj River 0.5 km N W  of 
its confluence with the Dubori creek, area 6 m2, aspect NE, slope SO0, altitude 
870 m, cover El = 30 %, E, = 60 %, 23.7.1993. 

E , :  Saxifrdga punctata 2, Chrysosplenium altern folium 1 ,  Epilobium palustre 
1, Caltha palustris s.1. +, Stellaria angarae +; 
E,: Philonotis fontana 3, Cratoneuron filicinum 2, Plugiomnium medium +. 
Juncus bufonius-Ranunculus reptans community 

This is a low-plant community of dried-out pools in the mildly disturbed 
shore area of Baikal, influenced by seepage. Soil is sandy, originally probably 
developed under forest (Calamagrostis obtusata-Larix sibirica community) 
which was cleared by man. This community was only found in the settlement 
in the mouth of the Bol'Soj Civyrkuj River. The community clearly belongs 
to the alliance E l a t i n i - E l e o c h a r i t i o n  o v a t a e  Pietsch 1973. From this 
alliance, only the Carex bohemica community has been studied in Siberia 
(CHYTR? et al. 1993, see also CHYTK* & PESOUT 1992). The Juncus bufonius- 
Plantago depressa community from the Svjatoj Nos Isthmus (CIIYTK? & 
PESOUT 1992) also appears to have certain relations to this alliance. Compared 
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Tab. 4. 1 Equisetetum fluuiatilis, 2-3 Hippurideturn vulgaris, 4-8 Caricetum juncellae, 9 
Carex rhynchophysa comm., 10-15 Caricetum rostratae, 16-18 Comaro-Caricetutn lasio- 
carpae, 19-24 Caricetum limosae, 25-27 Comarum palustre-Carex juncella comm., 28-30 
Chamaedaphne calyculata-Sphagnum fuscum comm. 

Releve nr. 

E, - herb layer 
Equisetunz fluviatile 
Hippuris vulgaris 
Carex rhq.nchophj~sa 
Curev rostruta 
Curex lasiocarpu 
Cure\- limosa 
Chuniaeduphne calJ?culuta 
Oxycoccus palustris 
A~tdromeda polijolia 
Ux.vcoccus microcarpus 
Carex juncella 
Carex caneseeus 
Menyanthes trifoliata 
Comarunt palustre 
Utricularia interntedia 
Eriphorum russeolum 
Cicuta virosa 
Calamagrostis langsdorffii 
Scheuchzeria palustris 
Carev vesicata 
Naumburgia thyrs~fIora 
Juncus tenuir 
Eriophorum gracile 
Eriophorum scheuchzeri 
nrosera rotundifolia 

C, - ground laqer 
Sphagnunt niajus 
Sphagnum fuscunz 
Sphagnum recurvunt 5.1. 
Drepanocludus exannulatus 
Calliergon stranzineuni 

In one releve only: 
E,: Betula nana ssp. rxilis 26:+; 
E,: Sparganiuni sp. 3:+, Carex schmidtii ?:+, Curdamine macrophyllu 9:-, Sa lk  $11. 9:-, 

Sux~~ragrr punctata 9:-, Agrostis clavata 9:+, Poa pratensis 9:+, Ranunculus repeny 9:+, 
Juncus stjgius Is:-, Pedicularis kuroi 18:+, Rhvnchosporu albu 18:1, Galium triflorunt 
24:+, Curex globularis 26:2, Pou sibiricu 27:-, A~itlzoxantlzum alyinunz 27:+, Caltlzu 
palustris 27:+, Geranium ulhiflorunz 27:+, Runter acetosa 27:+, Senecio usiuticus 27:+; 

E,: Mniobryunt 11.ahlenhergii 7:1, Marchuntia polymorphu 9:+, Plugiomnium mediunt 9:+, 
Drel~anocludus urtcinutus 9:+, Sphugnuni obtusunt 11:1, Sphagnunt plutjphyllunz 21:+, 
Sphugnunt riparium 2-1:5, Pleuroziunz schreberi 26:+. Polzliu nutuns 26:+, Aulucomniunt 
palustre 26:+, Polvtrichiini strictrini 2 6 2 ,  Tonzerithyp~?uni riitens 27:l. 



Tab. 4. (Headings) 

Relev6 Area  Aspect Slope Alt i -  W a t e r  Cover Cover Cover Date  
nr. (mi) (") tude depth E, (%) E, (%) E,, (%) 

with the European E l a t i n i - E l e o c h a r i t i o n  o v a t a e  communities 
(PIETSCH 1973) and Mongolian ones (HILBIG & SCHAMSRAN 1981, HILBIC; 
1990b), it is obvious that the Siberian community does not belong to any 
association described so far. 

Settlement in the mouth of the Bol'Soj eivyrkuj River, area 9 m2, plane, 460 
m a d . ,  cover E,  = 80 %, E, = 0 %, 20.7.1993. 
E,: Juncus bufonius 3, Limosella aquatica 2, Ranunculus reptans 1, Persicaria 
lapathifolia 1, Alopecurus aequalis 1, Androsace filiformis +, Eleocharis 
acicularis +, Myosotis caespitosa +, Rorippa palustris +. 
Dtto, area 9 m2, plane, 460 m a.s.l., cover E, = 80 %, E, = 0 %, 20.7.1993. 
El: Ranunculus reptans 4, Persicaria lapathzfolia 2 ,  Juncus buforzius 1, 
Alopecurus aequalis 1 ,  Andvosace fillformis 1, Eleocharis acicularis +, Myosotis 
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caespitosa +, Rorippa palustris +, Juncus filformis +, Matricaria discoidea +, 
Poa supina +, Stellaria media +; 
E,: Bryum pseudotriquetrum 1. 

Equisetetum fluviatilis Steffen 1931 (Tab. 4, rel. 1) 

This is a species-poor community dominated by Equisetum fluviatile, 
inhabiting shallow. still waters. It was recorded in the wetlands near the Bo1'- 
Soi CivGkui ~ iv ' e r  mouth. In Siberian svntaxonomical literature, this 
associat(on i; reported from the floodplain of ;he Middle Lena River (MIRKIN 
et al. 1992) and the Svjatoj Nos Isthmus (CHYTR? & PESOUT 1992, CHYTR? 
et al. 1993). Its distribution is probably wider, e.g., SAVIC (1967) presents a 
relevi belonging to this communitj7 from wetlands near Posol'sk on the 
south-eastern Baikal shore and HILBIG (1990b) mentions an Equisetum 
fluviatile community f~.om western Mongolia. This is a community of the 
alliance P h r a g m i t i o n  c o m m u n i s  Koch 1926. 

Hippuridetum vulgaris Passarge 1955 (Tab. 4, rel. 2-3) 

This is a species-poor, Hippuris vulgaris dominated community, inhabiting 
muddy substrata in infilling oid river arms and on the margins of wetlands on 
the right side of the Bol'Soj Civyrkuj River near its mouth. In Siberia, this 
community is known from Yakutian alases (MIRKIN et a]. 1985, GOGOLE\~A et 
al. 1987) and the Svjatoj Nos Isthmus (CHYTR? & PESOUT 1992, CHI'TR? et al. 
1993). A Hippuris vulgaris co~nlnunity is also reported from the Selenga River 
delta (GRANINA sec. MOLO~NIKO\'  1986). This community belongs to the 
alliance 0 e n  a n t  h i o 11 a q u a t  i c a e Hejn? ex Neuhausl 1959. 

Caricetum juncellae Mirkin, Gogoleva et Kononov ex Chytrj; PeSout et 
Anenchonov 1993 (Tab. 4, rel. 4-8) 

Vegetation formed by tussock-forming sedge Carex jun~ella is typical of dune 
slacks in coastal area of Lake Baikal near the Bol'Soj Civyrkuj mouth. The 
habitat is intermittently waterlogged. Vegetation of this association is widely 
distributed throughout eastern Siberia, e.g. in alases of Central Yakutia 
(MIRKIN et al. 1985, GOGOLEVA et al. 1987), the Middle Lena floodplain 
(MIRKIN et al. 1992), the Svjatoj Nos Peninsula (CHYTR? et al. 1993) and the 
Bol'SajaCeremSana River Valley (DANIHELKA & CHYTR?, ms.). This associa- 
tion belongs to the alliance C a r i c i o n  a p p e n d i c u 1 a t  a e Achtjamov, hlir- 
kin et Urazmetov 1985. 

Carex rhynchophysa community (Tab. 4, rel. 9) 

The only relevt ,f stands with dominant Carex rhynchophysa was recorded 
on the Bol'Soj Civyrkuj River bank 4.5 km SE of its mouth, in a shallow 
depression. Probably, the habitat was influenced by stagnating water but it 
becomes dr). during the summer. Similar vegetation, appearing as transitional 
features between this community and the preceding one was described from 
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the Bol'Saja~eremSana River Valley (DANIHELKA & CHYTR?, ms.). Syntax- 
onomical relations of this community are not clear. 

Caricetum rostratae Osvald 1923 (Tab. 4, rel. 10-15) 

This mesotrophic sedge fen is widely distributed in wetlands in the Bol'Soj 
Civvrkui floodvlain near the river mouth. However. it was also recorded 011 

i I I 

the bottom of the cirque in the upper part of the valley. Its habitats are often 
permanently inundated or the ground-water level is near the surface. This - 
community significantly contributes to infilling processes in wetlands. 
Siberian syntaxonomical literature reports the occurrence of this association 
from the Lower Jenisej River Valley (cf. KOROTKOY et al. 1991: 263) and the 
Svjatoj Nos Isthmus (CHYTK~ et al. 1993). It belongs to the alliance 
C a r  i c i o n r o s t r a t a e Balitovi-TuliEkovi 1963. 

Comaro-Caricetum lasiocarpae Balitovi-TuliEkovi et Hiibl 1985 
(Tab. 4, rel. 16-18) 

This is a Carex lariocarpa dominated tall-sedge fen, forming a successional 
stage probably replacing the C a r i c e t u m r o s t r a t a e . It occurs in wetlands 
near the Bol'5oj Civyrkuj mouth. This association was studied in the Svjatoj 
Nos Isthmus (CHYTR~ et al. 1993) and similar vegetation is widely distributcd 
throughout Siberia (cf. KOROTKOY et al. 1991, see also SAYI~: 1967). It is 
included in the alliance C a r i c i o 11 r o s t r a t a e Balitovi-Tulii-kovi 1963. 

Caricetum limosae Osvald 1923 em. Dierssen 1982 (Tab. 4, rel. 19-24) 

This transitional mire comvmunity is distributed both in mire complexes in the 
lower part of the Bol'Soj Civyrkuj River and in a cirque in the subalpine belt. 
The herb layer is loose and mosses, including peat mosses, are significant 
components of the structure of this community. It is found on the margins of 
hollows on wet, slightly decomposed peat. SAW? (1967) mentions a Carex 
limosa dominated vegetation from the area of the Selenga River delta. This 
community is classified to the alliance R 11 17 11 c 11 o s p o r i o 11 a 1 b a e Koch 
1926 (see DIERSSEN 1982). 

Comarum palustre-Carex juncella colnnlullity (Tab. 4, rel. 25-27) 

This community comprises Carex luncella dominated transitional mires. Its 
distribution in the area under study is the same as that of the preceding 
community. Its syntaxonomical status is transitional between the C a r i c i o n 
j u 11 c e 11 a e and C a r i c i o n f u s c a e communities and needs f~lrther study. 

Chamaedaphne calyculata-Sphagnum fuscum community 
(Tab. 4, rel. 28-30) 

This bog community represents the most developved successional stage in the 
wetland and mire complex near the Bol'Soj Civyrkuj mouth. It forms 
hummocks up to approximately 5 m in diameter, surrounded by transitional 
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Tab. 5. 1-3 Calamagrosrio langsdorffii-Salicetum roridae, 4-13 Equisetum hyemale-Abies 
sibzvzca coInm. (13: post-fire variant), 14-18 Carex canescens-Pinus sjllvestris comm., 19-21 
Calamagrostis obtusata-Abies sibivica comm., 22-26 Calamagrostzs obtusata-La~ix sibirica 
comm., 27-29 Vicia nevvata-Pznus sylvestvis comm. (29: post-fire variant), 30-33 Mai- 
anthemum bzfolium-Pinus sibivica comm., 34-42 Pleurozio schreberi-Pinetum pumilae. 

Relebt! nr. 

E,- tree laqer 
Picea obovata 
Abim sibirica 
Piltrrs sylvestris 
Pinus sibirica 
Betula pe~trlulu 
Larix sibirica 
Populus tremula 

E, - shrub laqer 
Salk  rorida 13321 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Salir dasyclados 
Loniceru cf, pallasii 
4hies sibirica 
Pinus sibirica 
Du~chekiu fruticosa 
Pinus srlvestris 
Pznus prinrila 
Betula pendula 
Sorb113 sibirica 
Piceo obovata 
Ribev rtigrum 
Suntbucus sibirica 
Rubus sachalinensis 
Sprruerr nterhu 
Sally caprea 
Lark sibirica 
Populus trentula 
.Juniperus sibirica 

E, - field layer 
Caluntagrosfis lungsdorfjii 
Verortica longiolia 
Tartucetum vulgare 
Cirsiunr helenioides 
E l y n t u s c a ~ t i ~ r ~ ~ ~  
Solidago dahurica 
Senecio rtenzorensis 
L'rtica dioica 
Equisetunr yratense 
Gq.nmocurpium dr.yopteris 
Mitellu nuda 
Paris puudr~jioliu 
Oxalis acetosella 
Cucalia ha.~tatu 
Athyrium filk-femirta 
Liliunz pilosiusculunt 
Aconitum rubicundum 
.Milium effusum 
Diplnziunr sibiricunz 
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Tab. 5. (cont.) 

Curer glohuluris 
Rubus arcticus 
Caltlza palustris 
Equisetunt ~~'lvuticuni 
Vicia cr6cca 
Smilucirtu trifoliu 
Carex cartescens 
Equisetunt palustre 
Mvosotis caespitosa 
Pedicularis resupinatu 
Lurulu pilosa 
Diplrasiastrunt coniplunatuni 
Luthyrus hrrnrilis 
Astragalus propin quus 
Fesfuca ovinu 
Acorrogonon ocreatunr 
Equisetunr lzj~entale 
Galirrnr horvale 
Tlralictrrmt minus 
Aegopodium ulpestrr 
Veratrunt lobelianrmt 
Trientalis europuea 
Li~trtueu borealis 
~Muiantlteniuni bifoliuni 
Pvrola usarifolio 
Rosa ucicularis 
Vaccirrium uliginosum 
Enrpetrum subholarcticum 
Ledum palustre 
Rhodococcum uiti.7-idaea 
Culuntagrostis obtusatu 
Clramuenerion angustifolium 
Carer pedlifornris s.1. 
lb ies  sihiricu jm. 
Lycopodiuni a~rrzotinunt 
Carrlaniine niacropltylla 
Curex pullida 
Grra~ziu~l albijlorunr 
Kcia verlosrt 
Scltizacltne callosu 
l4olu hraclrjcerus 
r'rrcciriiunt nr.l~rti1lu.v 
Moehringiu IateriJIvra 
15ola unifloru 
Bergertiu cra.sifolia 
Orthilia securtda 
Muffeuciu struthiopteris 
Filipendula palnrata 
Melicu nutans 
Rubus sachalinensi.~ 
Pedicularis labradoricu 

++. +-+..-l.++ . . . . . . . . . . . . .  . . +  . . . . . . . . . . . . .  
. . .  ++++++ l... ++.++ . . +  . + . . .  . . . . . . . . . . . . . . . .  

. . -++ . . - .  ++.++ . . . . . . . . . . . . . . . . . . . . . . . .  ?I 
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Tab. 5. (cont.) 

Reler e nr 

Poa e f .  urssulertsis 
Equisetunt scirpoides 
Hieruciuni untbellatunr 
Pirtus syluestris jut. 
Equisetunt arvertse 
Adoxu ntoscltutellinu 
Actueu erytltrocarpa 
Circuea alpina 
Poupulustris s.1. 
Atrugene sibiricu 
Ruhus saxutilis 
Viola succhulinensis 
Befula perrdula juv. 
Sorbus sibirica ju,. 
Aquilegiu sibirica 
Antennuria dioica 
Pirtus sibiricu jur . 
Kcia nervatu 
Pleurosperntunt uralertse 
Lactuca sibiricu 
C u r a  rltynchoplt,ysu 
Poa pratertsi~ 
Phegopteris corirrrtrectilis 
Luzula rufescens 
Suussureu parvifloru 
Populus treinula jnv. 
Uuscltekiufruticosa ,juv. 
Rihes nigrunt juv. 
Juniperus sibirica 

E, - ground layer 
R1r~'tidiudelphus triquetrus 
Polytrickunt contnrune 
Dicrununt scopariunt 
Hyloconriun spletrrlens 
Clarlirtu rungferirta 
Clurlirta ste1lori.s 
Pleurozium schreberi 
Dicrununt polj~setuut 
Ptiliunt crista-castrerisis 
Drepanocladus uncirratus 
Polytrichuni junQerinuni 
Aulucontniuntpulustre 
Abietinella abietinu 
Sphugtirrrum girgettsohnii 
Plugiontnium ntetliunt 
Culliergon strantineunr . . .  .+ . . . . . . . .  + . . + .  . . . . . . . . . . . . . . . . . . . . . . . .  
Cerutodotr purpureus . . .  . . . . . . . . . . . . .  + . .  . . . +  . . . . . . . .  
Cludouia p.vxidata . . . . . . . . . . . . . . . . . . . . . . . . . .  + . .  . . . .  . . . . . . +  + .  
Stereocuulort sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1+1. 

Burbilophoziu ljcopodioides + . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clintaciuni detirrrdroirles + . .  . . . . . . . . . .  .I... . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  Bryurrr pseudotriquetrunt 1 .1 
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Tab. 5. (co11t.) 

Relele nr. 

Uruclz.ytlzecium er).tItrorrlzizorz 
Dicrurzunz frisce.scfureu 
iferzogiella trererzs 
Polzliu nutons 
Rhirorizriiunt pseurlo~~unctutunz 
Rracltytheciiinz reflerunz 
Ptilidiunr pulrhcrrinzunz 
C'ludoniu grucilis 
Hypogvniniu plzy.~oiles 
Ptiliiliuni ciliure 
Stereocuulort ulpbzum 
Uiizbilicuria nrumnzulosu 
Cluilinu arbusculu 

In one releve only: 
E,: P(~pulus suuveoleris 9:2, Su lk  cupreu 13:1, Drtsclzekiu fruticosa 22:l; 
E,: Purlus rucenzosu 4:+, Ribes sl~icatunr 8:1, Su1i.r rosnrurinijoliu 15:1, Sulir krylovii lS:+, Spirueu 

sulicifoliu 15:-, Rosa uciculuris 22:1; 
E,: .4rtmzisiu cf. Ieucoph~.llu I:+, C'ur~r jier~cellu I:+, Hieruciunz sp. I:+, Suxifrugir purzctutu I:+, 

Turuxacunt 5p. I:+, Chuntueneriori lutifoliunz I:-, Trollius ~ ~ t m u r i u i ~ i i  I:-, Angelica decurrerza 2:+, 
C'urer uterrinzu 2:-, Alopecurus pruterisir 3:+, .%f),osotir scorpioirles )\ar. riemornsu 3:+, 
Ranunculus repens 3:+, M.vosotis krylovii a:+, Viola sp. 4:-, Guliunt triflorunz 5:+, Hierircicrm cf .  
narynrense 5:+, Puris vmticillatu 5:+, Ribes spicutum jut. 5:+, Doronicunz ultuicunz 8:+. 
Equisetunr vuriegatunt 9:1, Curex Iunceolutu 1U:l. Artentisiu turtacetifoliu lo:+, Botr,yclziunz 
lunuriu lo:-, Geranirtnt eriostemon lo:-, Curex schnziiltii 15:3, Equisetunzfluviutile IS:+, Guliurn 
uliginosum 15:+, Hierochloe odorrttu 15:+, Luthyrus pilosus IS:+, Runtrizculus propinquus IS:-, 
Spirueu sulicifoliu ,juv. IS:-, Curer fiilcutu 17:+, Geruniunr ~~luwoviunum 17:+, O.rycoccu~ 
~~ulustris 17:+, Lonicerir cf. pallusii juv. 17:-. Geraniunz coeruleum 18:1, Luzrilu purvifloru 18:+, 
Poa sibirica 18:+, Pinus punzilu joy. I<):-, Luthyrus prirtensis 22:+, Lycopodiunz clavatunr 26:+, 
Spiruea media jut. 27:+, q r o l u  ririnor 28:+, Silene rejlens 28:+, C'irsiuuz serrutuloides 29:+, 
Uendra,tthernunz zu1viidskii 29:+, Hieraciunz guneschinii 29:+, Scorzoneru rudiutu 30:-, 
Arctostuphylos uvrr-ursi 33:2, (hntpanulu rotundifoliu 37: +, Rhoilodenilron uureunt 42:3, 
Atzthoxarzthunz ulpinunz 42:-; 

E,: Stereocaulon tonteritosunr 1:2, Peltigeru aphthosu I:+, Briichytheciunt sturkei 4:2, Bruch~ytlzeciuriz 
rutubulunz .i:+, Puraleucohr.yum longifoliunt 8: +, Cel~hulozia bicusppirlutu 9:-, I'erra1,his pellucidu 
9:-, Blephurostoma trichoplzyllum 9:-, Lopltozia cf .  lortgiilens 11:-, Rhytidiud64jdzu.s subpinnutus 
12:+, Sphugrzuni recurvunr 14:2, Sphugnuni ~vulfia~runz 14:1, Sl>lrugriunz cupill~foliunz 15:2, 
Pseudohrpunz cincliiiioides 15:2, S l ~ h u ~ n u m  hquurrosum 17: 3, Llr~purzocludus uduncu.\ I?:+, 
Sphagnum quinquefirrium 18:2, Calliergon richurd.~onii 18:+, Usnrrr longirsinzu Is:+, Alectoriu 
surntentosu 20:+, Dicranurzz mueltlenbeckii 21: +, Uurbilophoziu burbrrtir 21:-, Po[ptrichuni 
strictum 23:1, Peltigeru sp. 25:+, Cetruriu sp. 25:+, Cludortiu sp. 25: -, Cluiloniu cornutu 26:1, 
Hedivigiu ciliutu 27:1, Purntcliu oniphalodes 2?:+, Purmeliu turucticu 27: +, Grimntia ovulis 27:+, 
CJ'norlorztiunz sp. 2?:+, Hypnuni cupressiforme 27:+, Rruch~~theciunz rivulure 28:+, Eurlzynchiunz 
pulchellunt 29:+, Dicrununz sp. 30:+, Cetrariu cucullutu 31:+, Polytriclzunr pilijerunt 33:1, 
Cludoniu digitatu 36:+, Clurlonia unzuurocrueu 38:2, Rucomitrircitz heterostichunz 391,  Tktru- 
Iopltoziu setifornzis 39:+, Cladoniu clrloruphaeu 39:+, Cetruriu nivulis 41:+. 



Planr coil~munities of the Bol'Soj ~ i v !  rkuj River Valley 

Tab. 5. (Headings) 

Relev6 Area Aspect Slope Alt i -  Cover Cover Cover Cover Date 
nr.  (m') ) tude E, (%) E, (%) E,  (%) E,, (%) 

1 100 - 0 500 0 50 40 30 21.7.1993 
2 50 - 0 610 0 50 60 0 22.7.1993 
3 50 - 0 460 0 70 60 0 19.7.1993 

- 0 
- 0 
- 0 

N 15 
N 5 
- 0 

SW 3 
- 0 

NW 2 
- 0 

- 0 
- 0 
- 0 
- 0 

SSW 5 

19 400 SSE 5 560 35 45 20 95 22.7.1993 
20 200 NE 10 540 60 60 80 50 19.7.1993 
21 200 - 0 490 40 60 20 80 21.7.1993 

27 200 SSW 40 540 50 50 40 10 21.7.1993 
28 400 S 3 680 45 20 10 80 22.7.1993 
29 200 SW 45 790 70 5 30 5 23.7.1993 

34 100 - 0 
35 100 NE 15 
36 100 N N E  15 
37 100 - 0 
38 100 SW 5 
39 100 ENE 30 
40 100 N 20 
41 100 S 30 
12 25 SE 20 
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mires. Similar vegetation has been described as C 11 a 1x1 a e d a p h n o - P i n e - 
t u m p u m i 1 a e Chytrj: PeSout et Anenchonov 1993 from the Svjatoj Nos 
Isthmus (CHYTR? et al. 1993). This community belongs to the alliance 
S p h a g n i o n  m e d i i  Kastner et Flosner 1933. 

Shrub, forest and krummholz communities 

Calamagrostio langsdorffii-Salicetum roridae ass. nova (Tab. 5, rel. 1-3, 
nomenclatural type: Tab. 5, rel. 2) 

This is a shrubby willow community inhabiting gravelly terraces, banks and 
beds of mountain rivers. Principal ecological factor determining the develop- 
ment of this community is natural disturbance caused by current, especially 
during high water from spring snow melting. The soil is poorly developed in 
spaces between boulders and rubbles. This community was studied on the 
river terraces in the V-shaped section of the valley from the confluence with 
the Markujkina creek downstream. It also occurs in the Bol'Saja Cere~nSana 
River Valley (DAVIHELIIA & CHYTR?, ms.). Vegetation of this type, represent- 
ing an eastern vicariant of the European alliance S a 1 i c i o n  e 1 e a g n i (see e.g. 
MOOR 1958) has not been studied in Siberia yet (see KOKOTK~Y et al. 1991). 
Some river-side willow communities have been described from the 
lower Lena area (CAJANDEK 1903). 

Equisetum hyemale-Abies sibirica co~n~nuni ty  (Tab. 5, rel. 4-13) 

This is a coniferous floodplain forest ("dark taiga"), occurring on the bottom 
of the V-shaped river valley up to approximately 1100 m a.s.1. It is dcveloped 
on sandy, partially gravelly river terraces. In these habitats, flooding may only 
occur for a short span in spring. In spring, oscillations of the water table may 
be comparatively frequent. In summer, however, ground-water level lies at a 
depth of several dozen centimetres. Similarvforests arc so far poorly known in 
Siber-. Some of the stands described by ZITLUCHIXA & ALILTREKOVA (1987) 
and ZITLUCHINA & MIRI~IK (1987) may be compared with this community, 
however, there are some differences in species composition and ecology. 

Classification of this communitv. as well as the other forest communities 
2' 

into higher syntaxa is difficult because there is a number of us~a l ly  narrowly 
conceived alliancesy described in Siberia (Guinochet 1982, ZITLUCHIN~ & 
ALI,IIBE~O\.A 1987, ZITLUCHIYA & MIRKIN 1987, ZITLUCHINA 1988, ERMAKOY 
et al. 1991 etc.), often based on a limited amount of relev6 material having 
originated from comparatively small areas, and presented without any clear 
definition of relations to the alliances described by the other authors, 
including the ,,classic" alliances of BRXUN-BLANQUET et al. (1939) which also 
come into consideration in Siberia. Similarlv, a number of coniferous forest , , 
associations have been described independently by the above-mentioned 
authors and by HILBIG (1990a,b) and there are evidently some overlaps in 
syntaxonomical schemes among these authors. That is why, until there is a 
svntaxonomical revision. we consider better not to describe coniferous forest 
communities as new associations. 
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Carex canescens-Pinus sylvestris community (Tab. 5 ,  rel. 14-1 8) 

Mixed forests of this community inhabit gat surfaces with high ground-water 
level in the lowest altitudes of the Bol'Soj Civyrkuj Valley, where the floodplain 
is wide. Permanently wet soil induces paludification which is indicated by the 
occurrence of hygrophilous herbs and mosses. Due to poor drainage, conif- 
erous trees are less vigorous, forming an open canopy in which birch finds 
suitable conditions for its establishment. This community may be considered 
identical with that described from the Svjatoj Nos Isthmus (CHYTR~. & 
PESOUT 1992), although its species composition is different to some extent. 
Syntaxonomically, this community is close to the alliance B e t u 1 i o n  
p u b  e s c e n t i s Lohmeyer et Tiixen in Tuxen et Oberdorfer 1957. 

Calamagrostis obtusata-Abies sibirica community (Tab. 5, rel. 19-21) 

This is a coniferous forest ("dark taiga") inhabiting mesic, drained habitats 
with comparatively high air humidity, e.g., windward slopes exposed to Lake 
Baikal or higher terraces on the bottom of the valley in its lower part. This 
communjty was also described by DANIHELKA & CHYTR~ (ms.) from the 
Bol'SajaCeremSana River Valley. Similar forests are widely distributed in the 
Baikal area (MOLO~NIKOY 1986). From the Barguzinskij Range, fire forests are 
described in detail, namely in TJULIKA (1976, 1981). From the West Sayan 
Mts., similaj forests dominated by Pinus sibirica andVAbies sibirica were 
described ZITLUCHINA & ALIMBERO\~A (1987, see also ZITLUCHINA 198s) as 
A b i e t o - P i n e t u m  s i b i r i c a e .  

Calarnagrostis obtusata-Larix sibirica community (Tab. 5, rel. 22-26) 

This association comprises coniferous forests with canopy formed of "light 
taiga" trees: Larix sibirica and Pinus sylvestris. It occurs on mesic habitats 
with deep soils, usually on the higher river terraces or gentle slopes at lower 
altitudes near the Baikal shore. This community was also described as Cavex 
pedzformis-Larix sibivica community from the Svjatoj Nos Isthmus (CHYTR? 
& P E ~ O U T  1992). In the present paper, that name is refused to avoid confusion 
with Carici p e d i f o r m i s - L a r i c e t u m  s i b i r i c a e  Ermakov in Ermakov 
et al. 1991. Similar ferests are common in the Baikal are? ( M O L O ~ N I K O ~  1986), 
West Svayan Mts. (ZITLUCHINA & ALIMBEKO~A 1987, ZITLUCHINA & MIRKIN 
1987, ZITLUCHINA 1988) and northern Mongolia (HILBIG & KNAPP 1983, 
HILBIG 1990a,b). 

Vicia nervata-Pinus sylvestris community (Tab. 5, rel. 27-29) 

This is the pine forest ("light taiga") on xeric south-facing slopes. Soil is 
usually shallow, stony to gravelly. This community is usually developed in the 
middle altitudes remote from Baikal where air humidity decreases. Due to 
xeric conditions, steppe herbs occur in the field layer. This community is 
known from the Svjatoj Nos Peninsula where it inhabits south-facing slopes 
on eastern leeward side of the mountain range (ANENCHONO~ ined., CHYTR? 
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ined., PESOUS ined.) and from the Nestericha River Valley, flowing from 
eastern slopes of the Barguzinskij Range (CHYTR~ ined.). Analogous types are 
probably widely distributed throughout the Baikal area (see M o ~ o 2 ~ 1 a o 1  
1986, for further references) and they are reported from the West Sayan Mts. 
(ZTTLUCHTNA & MTRKTN 1987, ZITLUCHINA l988), south-western Siberia 
(ERLIAT\O\ et al. 1991) and northern Mongolia (HILBIG & KNAPP 1983, HILBTC 
1990b). 

Maianthemum bifolium-Pinus sibirica community (Tab. 5, rel. 30-33) 

This community is confined to sandy areas on the Baikal shoreline, foriniilg 
small patches of open woodland with Pinuspumila in the u~lderstorey. These 
habitats are cool because of the climatic influence of the lake, with high air 
humidity and frequent occurrence of fogs. However, sandy soil is drying out 
quickly. That is why, together with the psammophytes, some plants of 
subalpine belt are present in the field layer. These forest patches are spatially 
related to krummholz patches on coastal dunes (see below). This community 
was described from the Svjatoj Nos Isthmus by CHYTR? & PESCXT (1992) as 
Padus avium-Pinur ribiricn community and from the Bol'Saja CeremSana 
River Valley (DAKIHFLKA & CHYTR~; ms.). TJULINA (1976) reports similar 
communities from Sosnovka Bay on the north-eastern Baikal shore. 

Pleurozio schreberi-Pineturn pumilae ass. nova (Tab. 5, rel. 34-42, nomen- 
clatural type: Tab. 5, rel. 35) 

This community includes krummholz stands with Pinus p~rnila in the 
subalpine belt above the alpine timberline at approximately 1100 In. At 
leeward sites of the summits, it may approach the altitudes up to 1800-2000 m. 
Soil is usually shallow, often containing large boulders on mountain slopes. 
The field layer is poor in specjes; in many sites it is almost completely absent. 
However, a ground layer with bryophytes and lichens is present elsewhere in 
these stands. Besides its occurrence in the subalpine belt, Pinxr pumila stands 
are also Dresent on the cool habitats of the shore sand dunes and 011 the sloncs 
irnmediitely above the Baikal shoreline. This phenomenon was describedLby 
TJULTNA (1967, 1976) as a lower sub-golcy (= subalpine) belt. From our 
observations in the north-eastern Baikal area, we conceive of these stands, 
unlike Tjulina, as scattered occurrences of vegetation originating in the 
subalpine belt, rather than a well-distinguished vegetation belt. This 
community is widely distributed in the whole northern Baikal area, where 
MOLO~NIKO\ (1975) described a number of ~larrowly conceived community 
types that largely belong to this community. This coinmunity belongs to the 
alliance Va c c i n i o - P i n  i o n p u n~ i 1 a e Suzuki-Tokyo 1964. In phytosocio- 
logical literature using the Braun-Blanquet approach, no similar communities 
have been described from other regions of Siberia and the Far East 
(KOKOTKOV et al. 1991) and the Tapanese association Va c c i n i o - P i n  e t u m 
p u m i 1 a e Maeda et ~himazaki 1?<1 slightly differs in its species composition 
(see MI'~-AV~AKI 1980-1989). 
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