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Phytosociological and eco log ical co ndition s of w hite -dunes and seas hore vegeta tion of the 
' Birjuc ij bland' Spit (Azov Sea. Ukra in e) a re discussed . A mo ng the sy ntaxa of the c lasses 

Coki/t' fea 11writi11we, Ho11cke11yo-Ely 111eteo and AgropyreteO fJUllgentis , the following units were 
described : two new associations (Cok ilo e11xi11o e-E11plwrhietu111 pcplidis w ith two ne w 
s ubassocia tiun s. and Cv11(t11cl10 acuti -Lepidictu111 latij(i/ii ), three new s ubassoc iati o ns of the 
FJv11w -1\ .1·11od(l/f <'Cl 11111 littom/i.1· and the ass . To11mefortiet1t111 si/Jirin1e and Sa/so lo sodo -L c_1·11111s 

.rnhu/o.1·11s co mm . 

Introduction 

This is the second paper that contributes to the knowl edge of vegetation conditions of the 

· Birjucij Is land ' Spit in the NW of the Azov Sea. It contains the results of phytosociolog ical 

and ecolog ical studies on initial nitrophilous stages occurring in inundated parts of seashores 

(class Cakiletea maritimae R. Ti.ix e n et Pre ising 1950 in R . Ti.ixen 1950), nitrophi lo us 
ruderal coastal dune vegetation ( classAgropyretea pungentis Gehu J .-M. e t Gehu J . 1969) 
and coastal (white) dunes (class Honckenyo-Elymetea R. TUxe n 1966). The res ults were 

obtained by Ukrainian and Czech geobotanists in 1991 . Jn addition, res ults arc given o f 

recent studies performed by Ukrainian specialists. 

The te rritory under investigation represents a narrow spit in the NW part of the Azov 

Sea, at its lowest part temporarily separated from the mainland by hi gh floods. Since 

general characteristics of the 'Birjucij Island ' Spit were published in a paper on the 

vegetation of sand steppes of this territory (Dubyna, Ne uhauslova et Seljag-Sosonko 1994), 
they are not g iven in the present paper. 
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Fig . I . - Sand dunes of the · Birjucij bland ' Spit. I - Profiles analyzed (numbered from SW lo NE) ; 2 - Dunes : 
J - l11lel!'>: 4 - PaLhs. 

In 1927. a large area of the Spit was turned into the Azov-Sivas Hunting Ground to 
acclimatize in it game, mainly reel deer introduced to these parts. In April 1993 , thi . Hunting 

round was reg istered as the fourth National Park of the Ukraine, call ed the Azov-Sivas 
National Nature Park. A part of it was proclaimed a protected zone with a strictly regulated 
reg ime. 
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Methods 

The vegetation was studied us ing the Braun-Blanquet approach (Braun-Blanquet 1964). 
The re I eves were recorded on profiles orientated from S to N (see Fig. I) , on an area of 

I 0 - 20 m ' (on the fore -dunes and in the drift- zone) or 25 - 60 m2 (on the white dunes). The 

communiti es di stin guished in the te rritory under investi gation were compared with the 

a nalogous communities of the Azov coast and Black Sea shore of the Ukraine, Rumania, 

Bulgaria and Greece (cf. Burduja 1957. Davidic 1947. Gehu, Roman et Boullet 1992, 
Korzenevskij et al. 1984. Kotov I 928. Kotov e t Prjani snikov 1937, Lavrentiades 1964. 
1975, Morariu 1957. 1959, 1967. Ny<irady 1959. Pop 1970. Popesc u e t Sanda 1972. 1975, 
Popesc u. Sanda et Doltu 1980. Serbanescu 1970. Vicherek 1971 ). 

Hi gher plants were determined by D . V. Dubyna and V. V. Protopopova , mostly according 

to the hand book by Dobrocaeva et al. (I C)87). lower plants according to different handbooks. 

Coastal dunes and their characteristics 

The coastal dunes, in the Russ ian literature often ca ll ed "grivy '', are specific formations 

as regards the ir origin, deve lopme nt and fun c tion. They orig inate in the peripheral zone 

of islands and sp its. In sites with intensive accumulation processes. coas tal dunes are 

large r both in ex te nt and he ig ht. They are co nsiderabl y smaller in sites with less intens ive 

accumulation processes . 

On the ' Birjucij Is land' Spit and on other spits of th e South Ukrainian seashore, 

tran sitional formations also occur established not so lon g ago by accumulation activities 

of the sea and again washed out rece ntly. Part of the coastal dunes at the side facing the 
sea are "step-like" in shape. The accumulation activity of th e sea is the main factor 

res ponsibl e for th e formation of these "'steps". th e ir numbe r, width and ex te nt . 

Morphologically, the process of dune formation is evident mainly from the di stribution of 
its vegetation. The factors influencing the formation, deve lopment and functions of the 

vegetation are height of dunes and speed of vertical growth in association with accumulation 

activity and aeolic sedimentation. In the first case, alluvia made up of coarse sand-and
shell substrate occur in altitudes be tw een 0.5 and 1.5 m . In the second case, aeolic 

accumulation of conic dunes made up of fin e-grain sand fractions and c rushed shell mate rial 
occur in altitudes above 1.5 m . 

In the study area, coastal dun es are typical of the landscape in spite of the fact that they 

occupy about 200 ha only (Fig. I). They are distributed irregularly and co ncentrated mainly 

along the shores of the Azov Sea. Only 5 % of these dunes are situated around the Utljuk 

Li man. The low northwes te rn shore of the spit facing the liman is dissected by numerous 

small inl e ts. There, low sandy-shell elevations overgrown with sand-steppe communities 

alternate regularly with depress ions covered with solonchak vegetation . These coastal 

dunes form a continuous be lt of varying width. They arc widest in the northern and 
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Table l . - Euphorbion peplidis 

As soci at ion 

Subassociation 

Var ia nt 

Re lev ~ Nr. 

Orientatio n 

Inc lin ation 

Area analyzed (m) 

Total co ver ( %) 

Nu mbe r of species 

Ch, D- Cak il etea ma ri tim ae 

and lower syntaxa 

Euphorb i a pep 1 is L. 

Caki le euxina Pobed. 

Sa lsa /a soda L. 

Ch. D- Hon cke nyo- Elymetea 

and lower syntaxa 

Crambe pontica Steven ex Rupr. 

Astrodaucus littorali s (Bieb.) Druce 

Eryngium maritimum L. 

Leymus s abulosus <Bieb .l Tzvelev 

Ch-Asteretea tripolii 

an d lower syntaxa 

Artemisi a s antonicum L. 

Other acc ompanying species 

Plantago sals a Pall. 

Xanthium strumarium L. 

Cakilo euxinae - Euphorbietum peplidis 

in ops-- ----T --- crambetosum po~t1cae 
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narrowest in the southern part owing to a more frequent wash-out. Sand dunes overlying 
the narrow shore of the Spit in these s ites. Their height varies between 1.5 and 5 m. 

Coastal dunes consist of a layer of compact she ll material ("rakushechnik") covered 
with layers of fine-grained sand and tiny fragments of shell s, both of aeolic and alluvial 
origin. Frequently, these layers alternate on hi gh dunes. The ir thickness indicates the degree 
of accumu lation activity of the sea or wind over a relevant period . Firmly compacted shell 
material ("rakushechnik") re tain s atmospheric moisture (' 'verkhovodka" ) which is used 
by the vegetation of dunes . A compact layer of " rakushechnik" originates in those sites of 

the coastal area which are rich in crushed shel ls that are quickly buri ed by a layer of sand. 
The vegetation of the inundated seashore and coastal white dunes forms belts parallel to 
the shoreline which differ in depe ndence on eco logical properties of dominant speci es. 

Description of the vegetation 

Class: Caki!etea maritimae R . Ti.ixen et Preising in R. Ti.ixen 1950 
The vegetation of this c lass. colonizing inundated sea shores, is very poor in species. 

It consists of only those several species that are adapted to extreme conditions of requent 
and regu lar inundation an<l wash -out by sea water. ln the open initial stands of he fore
dun es and the "drift zone", an important part is played mainly by these species of 
therophytes, alternating in dominance: Euphorbia pep/is, Cakile euxina and Salsola soda. 
Their stages initiating colonization of loose sands are confi ned to a na1Tow, several meters 
wide shore belt of th e lowest parts of the territory up to 1.5 m a.s.I. facing white dunes. 
O the r therophytes such as Xanthium strurnarium and Atriplex hastata were also present. 

Communities of this c lass are confined to a specific environment. They represent a 
special form of permanent co mmuniti es occurring sporadically as pioneer communities , 
a lways in new habitats permanently eroded by surf ("migratory communities" - Tansley 
1939, " migratorische Dauer-Pioniergese llschaften" - TUxen 1975). Simu ltaneous ly, these 

stands of annual species represent final stages of succession, because the surge permanently 
disturbing the habitat prevents the succession from proceeding any further (Thannheiser 
1993). 

Order: Euphorbietaha peplidis R. Ti..ixen 1950 
A lli ance: Euphorbion peplidis R. Ti.ixen 1950 

Cakilo euxinae-Euphorbietum peplidis ass. nova hoe loco (Table I , rel. 1- 12) 
(Syn .: Cuki le1u111 111ori1i11we e11x i11ic11111 Morariu 1967 nomen nu<lurn , Cakilelwn fi ·isicu111 sensu Popesc u, 
Sanda et Doltu 1980) 

Nomcnclatura l type: Tabl e I , rel. 6 (hololypus) 

Diagnosti c spec ies co mbination : Euplwr/Jia pep/is , Cakilc e11x i11a , Cmm/Je po111ica. 
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This association ist the only representative of the class Cakiletea in the territory under 

study. It forms open s tands, poor in species. It was possi ble to distinguish two lower units : 

subass. Cakilo -Euphorhietwn peplidis inops and C.-E. peplidis cramhetosum, the latte r 

with two variants. 

Cakilo euxinae-Euplwrbietum peplidis inops subass. nova hoe loco (Table I , re l. 1-5 ) 

Nomcnclatural type : Table I , rc l. 4 (holot ypus) 

This pionee r subassociation is very poor in species (2-3). It is formed by Euphorbia pep/is 
with very low cover (3-6 % ) and sporadic prese nce of Caki/e euxina and Cramhe pontica. 

Individual s of Euplwrhia pep/is are the first plants to colonize newly denuded substrates 
0 11 the seashore (initi a l stage of colonization) . Thi s speci es is a typical e le me nt of the sea 

littoral. Its very sparse stands form an inco11tinu ous be lt at the altitudes between 0 .5 and 

0 . 75 m on the shore of the Azov Sea and are confined to very freque ntly and regularly 

inundated sites with suffi cient moisture all the year round . Often, they are found on alluvia 

co nsist in g mostly of sand. in which organic remnants of inundated marine vegetation 

(Zostem marina) or drif-wood are poorly represe nted in comparison with the sand fraction . 
In ascending ground, the subassociation is rep laced by the following syntaxon. 

Cakilo euxinae-Euphorbietum peplidis crambetosum ponticae subass. nova hoe loco 
(Table I , re!. 6-12) 

No rn enclatural type : Table I . re l. (, (holotypus) 

l>illcre11lial spec ies : Cm11 1he ponricu. !\.1·1mdu11 cu.1 liuomlis . 

Compared to the previous sy ntaxon. this subassociation is slightly richer in species (up 

to I 0 , cove r 8-30 % ) and isolated plants of sandy dun e spec ies (Crambe pontica , 
Astmdaucus littoralis, Eryngiwn maritimum . Leymus sahu/osus). In addition, two lower 

units of the subassociation, a typi ca l variant and var. with Leymus sabulosus could be 

di stin g ui shed. 
The typ ical variant (withouth diffe rential spec ies) forms very open stands poor in species 

(3 -5 , cover 8-10% ). It occupies areas up to 1.5 m in width mainly in sites with intensively 

drifted out marine material. It is less frequent in sites where wash -out is slow. There are 

no distinct diffe rences in the compositi on of the stands. Compared to Euphorbia pep/is. 
Cakil<! euxina is relative ly less hygrophilous. for which it occurs even on the peak of the 

dun es. The soil of this variant contains a higher percentage of buried organic component. 

Similar to the Cakilo-Euphorbietwn inops , this unit colonizes mainly fore-dunes in the 

southern coastal part of the ' Birjuc ij Island ' Spit. Its occurrence in the northern part of the 

te rritory is rare. 

In compari so n with the previous variant, that with Leymus sabulosus is richer in species 

( 10 ) and re latively more closed (total cover 30%). In addition to the dominant Cakile 
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euxina, covering 15% of the area under consideration, numerous e lements of dune 
communities are present. Euphorhia pep/is, abundant in the previous units , already 
distinctly recedes here. This community links up with the previous variant at its upper 
border (towards the white dunes) in the southern part of the territory, predominantly on 
the shore of the Azov Sea, less frequently along the shore-line of the Ut ljuk Liman. In 
ascending ground it is replaced by white-dunes communities. In contrast to Euphorbia 
pep/is , CakUe euxina is ab le to grow also on disturbed substrates of other types of landscape 
structures . 

The community colonizes loose. fresh to moisr fore -dun e sands. The percentage of 
organic remnants in the substrate is mostly rather hi gh . It consists of decaying leaves of 
seaweeds , mainly Zostera marina and some algae, or of other plant remnants which form 
belts parallel to the shore-line. 

Vicherek ( 1971) studied communities of this c lass on the Black Sea shore . He 
distinguished two new associations: Cakilo euxinae-Salsoletum ruthenicae and Cakilo 
euxinae-Sa/soletum tragi . Both associations characterized by with Salsola ruth enica et S. 
rmgus diffe r from Cakilo-Eup/10rb ietw11 peplidis mainly in absence of Euphorbia pep/is 
and in presence of both species of the genus Sa/so /a as wel I as Polygon.um rnaritimum and 
Atriplex hastata: all these species are missing from the releves of the 'Bi1jucij Island ' 
Spit. Salsola ruthenica is absent, S. tragusis very scarce in the investigated area. On the 
other hand, Korzenevskij et al. ( 1984) reported the ass. Cakilo -Salso/etwn ruthenicae 
from fore -dunes of the Kercenskij peninsula. 

Class: Hollckenyo -Elymetea R. Tlixen 1966 
The vegetation of coastal white dun es of the 'Bi1jucij Island' Spit is formed by open or 

half-c losed communities dominated by Leymus sabu/osus (height between I 00 and 150 
cm), with Crarnbe pontica (one of the endangered species in the Ukraine), the South
-Pontic cndemicHelichryswn corv111hiforme, and possibly Eryllgium maritimum, Centaurea 
adpressa. Verbuscum pi111zatifidum or Melilotus a/bus . Stands of the class Honckenyu
-Elynietea, dominated by Argusia sibiricu or Salsola soda (Tab le 2), are simi lar to the 
class Cakiletea maritimae. However, owing to frequent occurrence of numerous perennials. 
mainly the dominant Argusia sibirica or co-dominant Leymus sabulosus, they have a lso 
been placed in the Honckenyo -Elymetea . They make a transition to the fore-dune stands 
of the class Cakilerea. 

In addition to the elements of the class Honckenyo-Ely111etea and its lower syntaxa, the 
herb laye r contains sand steppe species (c lass Festucetea vaginatae) with reduced 
dominance and abundance, ruderal species (class Chcnopodietea) and those of non
succu lent perennial communities of salt meadows (c lass Asteretea tripolii). The lowest
-situated sites are co lonized by species of the class Caki/etea maritimae. Because these 
sites are used as pastures of game animals introduced to the area, ruderal species occur 
with increased frequency in these sites. Apart from destabilization of dune sands and 
invasion by ruderal species, trampling and browsing are another negative factors reflected 
by the suppressed development of numerous species of the family Fabaceae and severe 
pamage of Ephedra distachya and other species. 
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Table 2. 

Ass ociatio n 

Community 

Re lev~ Nr . 
Orientation 
Inc linat ion 
Area analyzed Cm J 
Total co ver C%J 
Nu mber of species 

Ch. 0-A ss . . comm. 
Argusia sibirica CL.) Dandy 

Salsola soda L. 

13 
SE 
2 
10 
55 
9 

Ch. D- Hon ckeny o- Elymetea and lower syntaxa 
Eryngium maritimum L. + 
Leymus sab u l osus (Bi eb. J Tzve l ev 
Cra mbe ponti ca Steven ex Rupr. + 
Gypsophila perfoliata L. 
Lactuca tataric a CL.) C. A. Meyer 
Astrodaucus l itto ral is CBieb.) Druce 

14 
w 
2 
10 
60 
10 

+ 

+ 

+ 

Ch, 0- Cakiletea maritimae and lower syntaxa 
Caki le euxina Pobed. 2 2 
Suaeda pros trata Pall. 
Sa lsol a tragus L. 
Euphorbia pep/is L. 
Euphorbia para li as L. 

Ch. 0- Asteretea tripol ii and lower 
Puccinellia distans CJacq. J Parl. 
Artemi si a santonicum L. 
Limonium platyphyllum Linch. 
Bassi a hirsuta CL. l Aschers. 

syntaxa 

Ch. 0-Chenopodiete a and l ower syntaxa 
Bromus squarrosus L. 

Other accompanying spe ci es 
Melilotus albus Medik. 
Polygonum janatae Klokov 
Sa 1 i corn i a europaea L. 
Xanthium strumarium L. 
Erigeron canadens is L. 

+ 

+ 

1 

15 
w 
2 
10 
60 

+ 
+ 

200 

16 

10 
70 
8 

+ 
+ 

17 
SW 
2 
10 
65 
11 

+ 

+ 

+ 
+ 
+ 

+ 

+ 

18 
SE 
2 
10 
50 
17 

% 19 

~~J 100 

10 
30 
9 

20 

10 
30 

21 

10 
30 

22 

10 
25 
8 

23 

10 
40 
6 

671'-2 __ ---===-2-_-_--2_-_- -_3_--, 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 

+ 

100 
67 
50 
50 
33 

100 
83 
17 + 

0 r 
0 

83 
0 + 
0 + 

17 

50 

100 + 
67 + 
67 

0 
17 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

r 
+ 

+ 
+ 

+ 

+ 

100 

80 
100 

0 
0 
0 

40 

20 
0 

60 
60 
20 

100 
80 

0 

40 
60 

0 
60 

0 



Dunes are co lonized by numerous protected and protection-needing species. Among 
the endangered species are Cram be pontica. Astrodaucus littoralis and Asparagus litoralis 
(the latter two listed in the Red Data Book of the Ukraine, a recently prepared 2nd, edition). 
The Pon ti c-Caspian endemics Centaurea horysthenica and Corispermum ucrainicum, the 
South-Pontic endemics Helich rysu111 corymh~fonne, Centaurea majorovii, Agropyron 
dasyanthum. Medicago kotovii, Odontites salina and Limoniunz meyeri and the Pontic 
endemics Cenraurea odessana. C. /Htczoskii and Elytrigia pseudocaesia are also protected. 
Other rare species of sand dunes are Asparagus /evinae. Festuca arundinacea, Echiwn 
biebersteinii, etc. 

Tournefortietwn si/Jiricae Popesc u et Sanda 1975 (Table 2, rel. 13-18) 

Nomenclatural type : Popescu et Sanda 1975: I 0-11. Tabl e I . re l. 2 (l ec totypus hoe loco) 

Oiagnoslic species combination : Arg11sia si/Jirico . Cakile e11x ino. Ery11gi w11 111ariti11111111, Ley11111 .1· .rn/Ju/osus , 
Melilot11s al/ms, Polygo1111m jwwtae, Pucci11elliu di.1·tm1s , Salicornio e11ropoeo, Suaeda 111-ostnlla . 

This species-poor community is formed by elements of the classes Cakiletea maritimae 
and Honckenyo-Elymetea (very frequent and abundant). andAsteretea tripolii . The number 
of species in th e re levc was mostly about I 0 ; with th e exception of re leve No. 18 
( 17 species), recorded from the upper border of the distribution of this association, 
displaying relationships with the association Elymo-Astrodaucetum littora/is. 

The stands consist of upper and lower herb layers . The upper herb layer, formed by 
individual sand-dune species. is not closed. The lower herb layer determining the 
physiognomy of th e stands attains a maximum height of 30 cm. It is dominated by the 
perennial A 1gusia si/Jirica, accompanied by species of the c lass Cakiletea mariti111.ae . The 
he ight of the upper herb layer ranges between (60) 75 and I 00 ·cm and is dominated by 
species of the class Hunckenyo-E/ymetea . In the vegetation profile of the investigated 
area. this community links up at its lower border with the ass. Cakilo euxinae-Euphorbietum 
peplidis and at its upper border with the ass. Elynw-Astrodaucetwn littora/is. Argusia 
sibirica is resistant both to wind erosion and burying by sand. 

The stands dominated by the melliferous species Argusia sibirica play an important 
part in fixing coastal sands and harbour species of small insects. 

Salsola soda-Leymus sabulosus community (Table 2, re!. 19-23) 

f)iagnoslic spec ies co mbination : Sa/sofa sodo . Arre111isia .1·antrmic1.1111 , Ery11giwn 11writimum, Ley11w.1· .rnbulo.rns . 
Li11umiu111 /Jfotyphyllum . 

The community, poor in species, occurs relatively frequently in the investigated area. 
Regular presence of sand-dune species, mainly Leymus sabulosus, possibly Eryngium 
maritim.um , is a typical feature . The releves in Table 2 were recorded at the upper border 
of the Euphorbia pep/is-Cakile euxina belt in local depressions and on slight elevations of 
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fore-dunes. This community is relatively resistant to deflation as well as to burying by 
sand. Small e levations not exceeding 30 cm in he ight and surrounding separate plants of 

Sa/so/a soda were observed in sites of this community as a result of movement of sand 

material. The stands cover several square me tres. up to I 0 m 2
. 

Stands dominated by Sa/so/a soda, but with very low presence of species of the class 

Honckenyo-Elymetea. occur at the lower border of the Euphorbia peplis-Cakile euxina 
belt. i.e. in the lowest- located and consequently very salty sites . Here , the dominant Sa/so/a 
soda. a late-summer species that generally does not complete its life cyc le, is not strictly 

confined to the immediate proximity of the seashore. Single plants grow on the top or the 

landward side of white dunes . Mature plants are often uprooted by wind and driven to 

distant sites (see also " runners" Cra111he pontica and Eryngium rnaritimwn). 
Stands dominated by Salso!a soda occur also on inundated places in the lower flat part 

of the inves ti gated area. but less frequently than in "disturbed" habitats of fore-dunes . 
They attract many insec ts. Game animals feed on young plants of Sa/sofa soda. 

Elymo-Astrodaucetum littoralis Kor:lenevskij et al. ex Dubyna, Neuhiiuslova 
et Seljag--Sosonko hoe loco 1 

i 

Nornc11datural type: Korzc nevsk ij et al . 1984, Tahk 4, rel. I 596 
!110lotypus hoe loco) 

Diagnostic spec ies co mbination : Ley11111.1· .rnlmlo.1·11s . Alys.1·11111 liir.rntu111 , 1\rtemisio so11to11icu111, J\.1·1rodoucus 

/i11omlis, Bro11111s sq11<1 1To.rns. Crn111he pontico , Erv11gi11111 11/ (ll 'ifin111111 . Sese/i tort11os11111 . 

Communities with Leymus sabulosus are the most widely distributed and most important 

vegetation unit on stabilized sands of coastal white dunes in the studied area. They are 

formed by a well-developed he rb layer with approximate height between I and 1.5 m. 

Cramhe pontica, Eryngium maritinwm. Medicago kotovii , M elilotus a/bus. Centaurea 
adpressa and sometimes Phragmites austral is also occur occasionally as dominants in the 

upper herb layer. The species Cra111he pontica and Eryn.gium maritimum are known as the 

so-called " runne rs" ("perekati -pol e" in Ukrainian). These plants are driven by wind and 

thus . their seeds are spread over a large distance. The two remaining sublayers of the herb 

layer. (height of middle sublayer be tween 30 and 40 cm) with Helichrysum corynib(forme 
(most fre4uently occurring in the degradation phase of the association), Seseli tortuoswn , 
Artemisia santonicum, Gypsophila. pe1ioliata. Linaria gen.istifo!ia , Verhascum pin11at(fidu111 
etc . are less distinct. The lowest herb sublayer, usually less than 30 cm tall, is made up of 

annual grasses. Galiwn hw1·1(f'usum. Alysswn hirsutum, Polygonum janatae etc. In some 

stands. a g round layer form ed by the species Tortu/a ruralis is slightly developed . 

11 The association name by Korzencvski_j et al. ( 1984) was not validly published (nomcnclalural type miss ing) , 
so that it was necessary lo validate it here. 
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In the associat ion mentioned above, three lower units can be distinguished: subass . 

Elymo-Astrodaucetum littoralis cakiletosum euxinae, E. -A. typicum and E.-A. caricetosum 
colchicae . 

Elymo·Astrodaucetum littoralis cakiletosum euxinae subass. nova hoe loco 

Nornenclatura l type: id enti ca l wi th the type o f the associati on name (holotypus) . 

Differenti al species: C(/ki le rn.1i11u. Sul.\'(Jlu rm g u.1. S. sod({ . h111fwr!Jia 11w«t!ius . E 11 eplis 

This s ubassoc ia ti o n is differentiated by the presence uf the fo re-dun e species of the 

Caki letea nzaritimae c lass. 
Eryng iwn maritimum, the re markab le dominant of the analyzed s tands, achi eves o ne of 

its eco logica l and phytosocio logica l optimas in thi s community. Similar to Leymus 
sabu losus. this spec ies is res istant to wind eros ion, buryi ng by sand and wash-out of the 

substrate . It grows on the s lopes of dunes and in depressions among th em . Eryng ium 

11writi111u111 occurs mainl y in s ites where the dune- fo rmin g process is less intensive and 

the height of dunes does not exceed 1.5 m a .s. I. Occasionally, it produces facies in relatively 
hi g her-located parts of coastal white dun es. It prefers areas ge ntl y s loping toward s the sea 

with substrate composed of sand and c ru shed she ll s. It avoids coarse-s hell substrate 
(" rakushec hnik") and occurs frequently in areas heav il y disturbed by tramplin g. 

Elymo-Astrodaucetum littoralis typicum subass. nova hoe loco 

No menclatura l type: Table 1. rel. 11 (holotypus) 

C harac te ri stics of thi s sy ntaxon corres pond to those o r the assoc iati o n. It occ upi es top 

parts of white dunes and the ir s lopes facing the sea or li111 an. 
Stands with Ley111us sahu/o.rns. capable of rapid co loni zati on of freshly drifted sandy 

subs trate. play an important part in th e stab ili zati on of sand dunes. The spec ies is very 
res istant bo th to defl a ti on and burying by sand and to " injuring" by fin e-grain material. It 
is tol erant to floodin g and wash-o ut. It forms continuous stands or grows individually on 

dune s lopes, in depress ions among dunes and on e levati o ns in the central fl at part of the 

territory. It res ponds to so il damage with a v igorou s grow th analogous to that o f Crambe 

pontica . Seeds of Ley111us sahu losus are the main food of rodents durin g the winter season. 

Bes ides Leymus sabulosus, Helichryswn corymbifonne, Verbascum pinnatUidum or 

Centaurea adpressa also prevail locally. 

The s tands dominated by Helichryswn coryrnb(fo rme, preferring dri e r sites (Tab. 3, re l. 

38-42), represent a degradation phase of the typi cal subassociation . Thi s phase arises in 

s ites inte ns ively trampled by deer or ex posed to wind erosion. It ca n be distin guished by 

a regular occ urre nce of Euplwrbia seguieriana, the distributio n of whi ch is encouraged 
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Table 3. - El_vmo-Astrodaucefl1111 !ittorolis 
------

Subas soc i at i on cak il etosum typi cum car icetosum colch. 

Phase I Hel ichrysum car. pastu re deg rad. ' 

Re l ev~ Nr. 24 2 5 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 
Orie ntat i on SE W SE SE SE SE SE SE SE SE SE SE SE SE E SE SE NW SE SE SE S s 
Incl in at i on 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 2 1 4 3 3 3 3 
Are a ana l yzed (mZ) 25 25 25 25 25 25 50 25 50 60 60 25 25 25 30 30 30 30 20 25 25 25 25 50 50 50 50 50 
Tota 1 cov er ( %) 40 45 50 55 65 50 75 55 65 80 75 70 40 40 40 45 50 55 65 55 60 50 70 65 55 50 45 40 
Number of sp ec ie s 19 11 22 15 11 28 23 21 17 17 15 21 14 13 27 27 25 22 21 12 8 8 7 25 21 20 13 16 

Ch, D-Ass. 

Leymus sabulosus (Bi eb. l Tzv el ev ~ 
2 1 2 2 3 2 3 3 4 4 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 1 ~ I 100 

As trodaucus l ittora l is (B i eb. ) Druce + + + 2 r 1 1 + + + + + + r r r 64 

D-Subass. 

Sa l sol a soda L. 2 + + + r r 1 + 29 
Caki le euxi na Pobe d . 1 1 + + + 18 
Sa l sola tragus L. + + + l 14 
Euphorbi a pep/ is L. + + 7 

N Euphorbia para li as L. + 4 

0 Po lygonum ma ri t imum L. + 4 
.+;:. 

Se se l i tor tuosum L. + r + + 1 + 1 1 + + + + + + 2 2 + + 64 
Euphorbi a seguieriana Neck. 1 + r + r r r 1 2 2 1 1 1 46 
Carex co lchica J. Ga y + r + + + r 1 1 2 2 2 39 
Ga li um humifus um Bieb. r 1 + + + 2 + + + + + 39 
Sc i rpo i des holoschoenus ( L. l Sojak + + + + + 18 

Ch. D-Honckenyo- Elymetea and l ower syntaxa 
Eryngium maritimum L. 4 4 3 3 4 1 + r 1 1 r + + + + + r + 1 + + + + + 86 

Crambe pon tica Steven ex Rupr. + + 1 + 2 2 2 2 2 2 1 r 2 3 2 2 3 2 64 

Gypsophil a perfoliata L. 1 + 1 + + 1 1 + r + + + + + + 54 

Lactuca ta tari ca ( L.) C. A. Me ye r 1 1 2 2 2 1 r r + + + + 43 

Linaria genistifolia ( L. ) Mi 11. 2 2 r + + + + + + 1 1 39 

He li chrysum corymb i forme Op pe rm . ex Kat in a r 1 r + I l 2 2 1 3 + 36 

As paragus lev inae Klokov + r 7 

Ch, D-Fest ucetea vaginatae and lower syn tax a 
Ch ondril l a Jun cea L. + r + r r r 21 

Silene subcon i ca Fr iv . + + 7 

Artemis i a ta uri ca Wi lld. 1 l 7 

Seca le sy lvestre Hos t r r 7 

Syren i a cana (Pi 11 . e t Mitt. ) Ne i l r . + r 7 

" 4 
Centaurea odessana Prod. 

Ch. D-A s t eretea tripolii 
and 1 ewer syntaxa 

2 2 2 1 2 1 1 1 2 + + l 1 2 + 2 61 
Artemisia santonicum L. l 

Elyt r igia e lon gata (Host) Bea uv . 1 ? + 1 + 1 + + 1 1 1 ? ? / 46 



Med i cago kotovii Wi s s j ul . r + 1 r + + 1 1 2 + 2 1 46 
Limon ium meye r i (Boi s s. l 0. Kun tze + + + + + + 21 
Bass ia hi rs uta (L .) As ch ers . r + + + + 18 
Ape ra marit ima Kl ok ov + r 7 
Pu cc inel li a g igan tea (Gro s sh.) Gro ss h. r + 7 
Odon ti tes salina (K otovl Ko tov + 4 

Ch, D-Chenopodietea and l owe r sy nt axa 
Bromus squarrosus L. + + + 1 2 + 2 ... 2 + + + + 1 + + + + r 68 
Sen ec io vernalis Wa ldst. et Kit. + + + + + + 21 
Consolida rega li s S. F. Gray + + r r r r 21 
Sisymbri um al tissimum L. 1 r r + + 18 
Bromus japonicus Thu nb. + + + + 14 
Lepi dium campes tre ( L.) R. B r. + + + 11 
Cynodo n da ctyl on ( L. l Pers. + + 7 
Eragrosti s minor Ho st + + 7 

Oth er accompany i ng species 
Alyss um hirs utum Bi eb. 1 1 + + 2 + 1 r + 2 + + + + + 1 + 6 1 
Melilotu s a/bus Medik. 2 + 1 2 2 + 2 1 1 + + r 1 + + 54 
Calamagrostis ep ige ios ( L. l Rot h + + + + 1 1 2 2 1 + + 39 

Centaurea adpressa Led eb . r 1 1 1 1 EiiJ + + + + 43 

Centaurea diffusa La m. r + 2 1 + 1 l 25 
Polygonum janatae Kl okov + + + + + r r r r r r r 43 

Verbasc um pinnat ifidum Vah l + 1 + r 1 1 + + 1 0+ r 43 

N 
Pi cr i s hieracioides L. + r r + r + + + r 32 

0 Lepidium l atifol ium L. 1 r + + + 18 
VI Plantago scabra Moenc h 1 1 + 1 + 18 

Asparagus litoralis Steven r + r + 1 18 
P 7 antago sa 1 sa Pa 11 . + + r r 14 
Di ant hus pseudoarmeria Bi eb. r + + 1 14 
Pl antago maritima L. + + + 1 14 
Ph ragmites austral is CCav . l Tri n . ex Steud. 2 r r + 14 
Xanthium strumarium L. + 1 1 + 14 
Cerastium syvasch icum Kl eopov + + + 11 
Astraga lus c i cer L. r + + 11 
Achillea eux ina Kl okov + + + 11 
Ephedra distachya L. + r r 11 
Ci rsium a latum CS. G. Gme l. l Bobr . + r r 11 
Came l i na microcarpa Andrz. + + + 11 
Li num austr i acum L. + + 7 
Agropyron pect i natum (Bi eb.) Beauv. + r 7 
Erigeron canadens is L. r r 7 
Festuca arundinacea Schreb. r + 7 
Consolida paniculata (H ost) Schur r r 7 
Reseda 1 utea L. + 4 
Orobanche sp. r 4 
Xanthium strumarium L. 1 4 
Rumex stenophy llus Ledeb. r 4 
Agropyron lavrenkoanum Prokud. + 

Ea 
Tortu l a rura 1 is ( Hedw . l Gaertn. et al . 



by pasture. and by numero us ruderal spec ies of the class Che11 opodietea (Bronwsjaponicus. 
Sisv111briw11 a!tissi11n1111. Erogmstis millor. Conso!ido regalis and C. pa11ic11/ata). 

Ver/w sn1111 pi111wtlfidu111 forms loca ll y conspicuous ye llow spots on landward-fac ing 
dune s lopes Clhble 3. rel. 43 ). It uccurs less frequently on peaks of white dunes. where it 
is confi ned to local depressions . The spec ies is sensitive to wind eros ion. burying by sand 
and frequent trampling, but relative ly tolerant to the accumulation of sea material and 
wash-out. Its spreading is hampered hy deer-brows ing; the animals which use it as part of 
their diet. It s rl owers are prefered by bees and other insects. 

Cc11w 11reo odtJrcs.m forms facies usua ll y on s lopes of landward-facing coasta l dunes 
(re<.1c hi11 g the height 1- 1.5 m) . It is confi ned to the s ites in which the so il - forming process 
is s low. It uccurs in habit<1ts she lt ered from stron g wind or burying hy s1111d , without 
wash -out and accumulation of se<.1 material. The species forms stripes 1-3 m in width and 
150-250 m in length in sites which are not exposed to inte nsive trampling. Single plants 
arL' unly rarely to be found . This f:1L·ies appears in the northern part of the terr itory, more 
lrcqucntly 011 dunes along the sc<1 than on the lirna11 shores . The seeds of the species arc 
g<1thcred and co nsumed hy rodents durin~ the win ter season. the leaves and young sta lks 
se rve as ga me rood. The stands. poor in species (Table 3. re!. 44-46) w itness heavy damages 
caused by browsing and leisure-time activities . They occur in a habitat occupied by many 
sm:d l mammals and birds . 

A ls0Po!ygo1111111j{tl/ofoe. a frequent species or coastal dunes. fo rms loca l gro ups covering 
areas of about 1-3 m-' . This species with shoots up to 50 cm long, tolerates burying by 
sane.I and is also res istant to wind erosion . It grows wel l whe n protec ted by species capable 
to retain sand . 

Ely1110-J\strodaucelum lilloralis caricetosum colchicae subass. nova hoe loco 

Nornencl ;1lural type: Tahk 3. re!. 5 1 (lrnlnl ypu s) 

Dillcrcntial spec ie s: Crtl"l'X co ld1i("(t . /\/'/ (' lll i.1'/({ ,\ '(////()//fC:/(/I/ , r :11;1/1or/1irt scg 11/('J'i(/I/(/, S!'sdi /Or/ll0.\'111/1. Go//11111 

/111111ifus11111 , .\'cir11oidcs /10/osclw c1111.1. 

Thi s subussoc iat ion can be identified by the prese nce of spec ies co lonizing re latively 
drier. higher-s ituated sites of sand -s teppe co mmuniti es (see differential spec ies), as well 
as hy the pn.: sence of Calw 11ogmstis CJJigcios and Ce11taureo adpresso . Cra 111be pontica. a 
typical element of coasta l dunes, form s facies in thi s subassoc iation . However, this species 
is also frequent and (sub)dominant in stands of the typical subassociation . 

The ~ lamb Jorninatcd hy Cm111/Jc ;1011/irn are typical or both the ' Birjul:i.i Island' Sp it and other sp its of the 
/\/.lJv Sea an d tlw Black Sea. They occ ur most freque ntly in habit ats ex posed to wash-out hut also in hi gher 
-; ite" nr th e dunes. O win g to th e pcrmam:nl producti on llf leaves and shoots , the dominant species Crwnhe 
;10111in1 ca n grow even in habitats L'Xposcd lo very stron g acolic processes. It a lso appears at th e border of th e 
association Cokilo e11.1i11£1e-!::11pl1nrhict11111 /}{' /Jlidis in s ites where the above-mentioned spec ies or the class 
CokiletN1 111ariti111<1e arc not able to compete with invading sand -dune species. Crn11tl1e 110111 /ca occas ionall y 
appears alsu in other types o r stand s. Remarkable amounts or viable offshoots and seeds of this spec ies were 
found on the dunes as we ll as in hi gher-situated depressio ns among the m in the territory under study. When 
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the uppe r so il layer has bee n loosened (e.g . b y plantin g n t" forest c ultures). the mass ge rmin a ti o n o f Cm111hc 
11011/i("({ is initi a ted . res ultin g in 40-75(80) 1/,) cover. Toge th e r wi th Cm111he 11011/irn , o the r spec ies of " injured" 

habita ts a lsn a ppear in s uc h s ites. s uc h as /-/eli otropi11111 dolos 11111 , and o ther clc mc nls of t lie class C'he11 opodit'lec1. 

Crw11/I(' 11011/i("(t a lso play s a n irnpo11ant pa rt as a food plant. Many rodents a nd bird s feed o n it s seeds. It 
is vis it ed h y bees a nd ot he r in sec ts during the bl oo min g pe ri od. 

S ta nds w ith Cm 111/Je 11011/i1 ·0 cover large a reas in the so uthe rn periphe ral pa rt o f the sp it. They arc relatively 

we ll -preserved in thi s area . O n the o th e r ha nd . they arc heav il y deg raded o n coastal Junes surroundin g the 

Utlj uk L ima n. 

The association Elynw-/\strodaucctum littoro lis occurs more frequently o n coas tal dunes 
in the no rthe rn part of the' Birjucij Island ' S pit. Its less frequent occ urrence in the southern 

part of th e sp it is due to inte ns ive wash-out of dunes . Re lati ve ly ex te ns ive stand s of thi s 

communit y are to be found a lso o n coas tal dunes around the Utlju k Li man . 

In addition to the ir shore- and soi l-protecting function , these communiti es a re of g reat 

importa nce as fodder, es pec iall y in the ir earl y s tage of development, and harbo ur many 
sm a ll animal s . 

C lass: Ag ropyrereo pungcntis J .-M . Gehu et J. Gehu 1969 

Order: Lepidietalia latifolii Golub et V. Solomacha ex Dubyna, Neuhauslova et Seljag
Sosonko hoe loco 

Nomenclatural ty pe: Lc11idio11 lo!i(o !ii Go lub c l Mirkin ex Duby na, Ne uh ~i u s l ov~t e t Selj ag-Sosonko 

Alliance: Lepidion latifolii Golub et Mirkin ex Dubyna, Neuhauslova et Seljag-Sosonko 
hoe loco 

No mc nc latura l type: Cv1101u ·/w ac11/i -Lepidiet11111 /o li(o lii Dub y na, Ne uh a us lova e t Sc lj ag-Sosonko 

Cyna11clw acuti-Lepidietum lat(folii ass. nova hoe loco (Table 4. re l. 52-56) 

No me ncl a tural type: Tab le 4, re l. 52 (ho lo typ us) 

Diag nos ti c s pec ies co mbination : l -<'/iidi 11111 /{lfi/(J/i 11111 . A1riJ1le.r li11omlis . /Jassia !tirs11/a, /3m11111s .1</llll1Tos 11 s. 

Cv11011 ch11111 oc11111111. Ely lrigio c/011guw. L'. H'/il'llS. Lau11ca lu/arica. Polygon 111n ja11 01oc, Si11opis olha . 

This community coverin g up to 75 cyo of the study area is formed by ea. 20 spec ies. The 

number of spec ies in the rel eves is relative ly steady, it fluctuates mostly be twee n 11 and 

15 . The dominant species Lepidium lat(f'o liwn covers more than a half of the area occupied 

by the analyzed stands. Freque ntly, Cynanchwn urntum occurs as a subdominant (cover 

I 0 % ). Salt-meadow species of the c lass Asteretea tripolii occur almost regularly. The 

presence of sand-steppe e leme nts in this community is negli g ibl e. 

This association is re presented by two- layer stands coverin g several square mete rs 

(3-5 m 2
• rare ly up to I 0 m 2

). The uppe r he rb layer de te rmining the phys iognomy of the 

stands (height be tween 75 and I 00 cm) is formed by Lcpidium lat(f'oliu11i , Cynanchum 
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Table 4. - Cynancho acuti-Lepidietum lat~folii ass . nova 

Relev~ Nr. 52 53 54 55 56 

Ori entat ion 

Incli nat ion 

Area analyzed Cm J 10 10 10 10 10 

Total cover ( %) 70 70 75 65 35 

Number of spec ies 15 14 11 11 11 

Ch. 0-Ass . 

Lepid ium latifolium L. ~ 100 

Cynanchum acutum L. I 2 2 100 

Ch -Caki letea mari t imae and 1 ower syntaxa 

Atr iplex litt oral is L. + + + + + 100 

D-Honckenyo-Elymetea and l ower syntaxa 

Lactuca tatar ica CL. l C. A. Meyer + + + + + 100 

Argusia s ibir ic a ( L. l Dandy 20 

Ch, D-Aste ret ea tr i po Ii i and l ower syntaxa 

Elytrigia elongata (Ho st) Bea uv . + + + 100 

Ba ssi a hi rs uta ( L. l Aschers. + + 80 

Bassi a sedoi de s (Pa 11. J Aschers. + 60 

Artem isia santonic um L. + + 40 

Ch-Festucetea va ginat ae an d 1 ower syntaxa 

Chondrilla jun ce a L. + 20 

Ch, D- Chenopodietea and 1 ower syntaxa 

Bromus squarrosus L. + + + + + 100 

Bromus japonicus Thunb. 20 

Othe r accompany i ng species 

Elytrigia repens ( L. l Nev s ki + + + + 100 

Sinapis alba L. + + + + 100 

Polygonum janatae Kl okov + 80 

Plan t ago scabra Moe nch + + 40 

Me li lotus al bus Medik. + + 40 

Plan t ago sals a Pa 11 . + 20 

Erysimum repandum L. + 20 
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acutu.ni, oocasionally by Elytrigia dongata and E. repens . The lower herb layer (ea. 30 
cm taH) is shghtly developed, its rnost important components are Bassia and Bromus 
spec~cs, frni.h·ermore Argiu;in sihfrica, SirW.fJJis alha and Polygonum janntae, 

Thi·s community occurs in non-inundated places ofthe plain and relatively higher-situated 
d·epres·sions between the dunes. ln the area of fore-dunes, it appears mostly on substrates 
with h~gher percentage of buried organic material (Zostera marina etc.) in the suuthern 
p.a11 1of the study area. lt occurs more frequently on slight elevations in sites fadng the 
Utljuk Liman. lt is absent from higher-s ituated places and from those steadily disturbed 
by accumulating sea material. 

The community may be important as wildHfe fodder. Its dense stands provide a habitat 
and/or shelter for small mammals and birds. 

Discussion 

The classification of the vegetation of coastal dunes and fore-dunes (tncl. the "drift zoneH) 

has been the subject of intensive research in the last 40 years (see: Gehu 1971, 1993i 
Gehu et al. 1986, Gehu et Gehu 1969, Gehu, Roman et Boullet 1972, Gehu et Tilxen 
1975, Gehu et Uslll 1989, Hadac 1970, Popescu, Sanda et Doltu 1980, Rivas Goday et 
Rivas Martinez 1958, Thannheiser 1993. Tlixen 1950, 1966, 1970, 1975, Ti.ixen et Bottcher 
1971 , 1972, Ti..ixen et Gehu 1971, Vicherek 1971 )-. Some problems such as the incorporation 
of lower vegetational units into higher syntaxa and determination of the width of individual 
classes still r~mains to be sorted out in order to unify the classification and evaluation of 
this vegetation within the framework of preparatory work on the "Vegetation Survey of 
Europe". The aim of the present paper is to contribute to the solution of this question from 
the viewpoint of conditions of the eastern and southeastern continental part of Europe. 

In 1950, Tllxen ( :1950) determined the coastal veget<:ltion of fore-dunes including the 
drift-zone as a separate class, Cakiletea rnaritimae, which Unifies species-poor, natl1ral , 
open commonities of obligatory halophilous and nitrophilous therophytes distributed 
thtoughout northerr'\ and western Europe and the Mediterraneah region. Both in this and 
the next papets, the author drew attention to the specificity of these communities ( cf. TUxe1;1 
1950:99, 1975) . 

The classification of the communities of fore-dunes and the drift-zone of the 'Bi1juclj 
Island ' Spit into a separate class Cakiletea n1aritimae may be regarded as convenient for 
the tert'itory ih question. 

In contrasti Hadac (1970) refused to recognizeTUxen's separation of the class Cakiletea 
maritimae as an independelit higher syntax.on. In his opinion, "the syntaxonomic differences 
between natut'al nitrophilous commu11ities and the corresponding synanthropic vegetation 
Llnits are sufficiently c lassified at the level of different orders ," On the basis of floristic 
similarity of his releve material of the al liance Atriplicion littoralis Nordhagen 1940 to 
the stands of the class Chenoµodietea chai-acterlzed by the presence of tbahy syna1Hhropic 
species, Hadac ( 1970) placed communities of fore .,dunes and seashores in the ordel' 
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Cakiletalia maritiniae R. Tuxen apud Oberdorfer 1949 and the class Chenopodietea. 
However, this classification is quite unacceptable for most communities described up to 
now. Also the stands treated in the present paper show a substantially closer affinity to the 
sand dune communities of the class Honckenyo -Elymetea than to those of the class 
Chenopodietea. 

The association Tournefortietum sibiricae was placed in to the alliance Cakilion 
rnaritimae Morariu 1967 (= Cakilion euxinae Gehu, Roman et Boullet 1992) and the class 
Cakiletea maritimae according to Rumanian geobotanists. Taking into account the strong 
dominance of the perennial Argusia sibirica in this association, Gehu (pers. comm.) 
proposed to incorporate this ai;;sociation into the class Honckenyo-Elymetea . The association 
should be co nsidered as a transitional type between Cakiletea maritimae and 
Chenopodietea. 

However, the position of the ass . Cynanclw acuti-Lepidietum lat(folii in the phyto
soc iological system is not quite clear. Despite certain floristic similarity to other vegetation 
units of the class Caki/etea maritinrae into similar "Lepidieta lat(folii" have been generally 
included, this association is very different from the ecological point of view. 

Gehu et Gehu ( 1969) proposed to arrange such communities intoA gropyretea pungentis, 
the class they had described . However, in the study area, almost all diagnostic species of 
these syntaxa are missing. The same author (Gehu pers . comm.) prefers the incorporation 
of this association into the classARropyretea intermedio-repentis (Oberdorfer et al. 1967) 
Muller et Gors 1969. 

Solomesc et al. ( 1988) placed analogous communities in the alliance Lepidion lat~folii 
Golub et Mirkin 1986 (nomenclatural type mi ss ing due to invalidly published association 
names) of the order Lepidieta/ia latUolii Golub et V. Solomacha 1988 (based on the invalidly 
published alliance name) and the class Crypsicrea aculeatae Vicherek 1973. This class 
includes communities of mostly annual plants in steppe and desert zones, characterized 
by very changeable regime of so il moisture and degree of salinity in the upper soil horizons 
(see Solomesc et al. 1988). However, all diagnostic species of the class Crypsietea aculeatae 
are also missing from the ass. Cynancho-Lepidietum lat~f"olii at the 'Birjucij Island ' Spit. 
The final phytosociological evaluation and classification of analogous syntaxa requires 
general syntaxonomical revi s ion of corresponding units from the whole southeastern 
Europe. 

Ea rlier phytosociological studies treated all the communities of European dunes within 
the c lass Ammophiletea Braun-Blanquet et Ti.ixen 1943. Later on, Tuxen ( 1966) arranged 
coastal dune communities of the cooler part of Europe into a new class Honckenyo 
peploidis-Elymetea arenariiTuxen 1966 (see alsoTLixen et Bottcher 1971 ). This separation 
of the vegetation of coastal dunes was also recognized by Gehu ( 1993) who placed the 
dividing line between the two classes into the region of southern Bulgaria (see: Gehu 
1973 : 87) . For the Mediterranean-Atlantic class, he proposed the name Euphorbio
-Ammophiletea Gehu et Gehu-Franck 1988. 

The establi shment of two classes in the region of the West Pontic coast resulted in the 
re-evaluation of several syntaxa. This concerned mainly the delimitation of the alliance 
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Elymion gigantei Morariu 1957 (see also Gehu et al. 1992), which according to Vicherek 
( 1971) unified syntaxa of the coastal dunes in the Submediterranean and in the Pon tic part 
of the Black Sea and the Azov Sea. The transition between the classes Euphorbio
Ammophiletea and Honckenyo peploidis-Elymetea arenarii is represented mainly by the 
association Ammophilo arundinaceae-Elymetum gigantei Vicherek 1971; its diagnostic 
species occur in the Mediterranean region. J .-M. Gehu (pers. comm .) regards this 
association as a syntaxon of the class Euphorbio-Ammophiletea. 

The order Elymetalia gigantei as delimited by Vicherek ( 1971 ), however, perfectly 
corresponds to the newly suggested differentiation of both classes. This order includes the 
syntaxa of coastal dunes of the continental southeastern and eastern Europe. Vicherek 
( 1971) distinguished several vicarizing associations of the alliance Elymion gigantei 
Morariu 1957 on the Black Sea shores: 

I . Ammophilo arundinaceae-E!y111etum. gigantei Vicherek 1971 on the coasts of Bulgaria 
(see above), 

2. Elymetum gigantei Morariu 1957 on the Black Sea coast in Rumania. 

The following spec ies arc typical of th e assoc iation : Ely111us g igmae 11s. Ce11taurea are11aria. Gyp.rnplzila 
scorzonenfolia , Convolv11!11 .1· li11eatus . Medicago j(tlcata, Xanthi11111 italicum, Sal.rnla ruthenica, and other 
species, which are common with the communities at the te rritory under our investigation. In the opinion of 

Rum anian geobotani sts (Popescu , Sanda and Doltu 1980, Ivan et al. 1993), the Rumanian species Elymus 
giga111eus is ide ntica l with Ley111u.1· .\'(/lmlosus . Except for the species mention ed above, which are re placed in 
th e 'Bi1jucij Is land' Spit by other, so meti mes vicarizing species (Centaurea adpressa, Medicaw> kotovii), the 
rest or the species se t or both communities is very similar. 

The community Ely111et1u11 giga 11tci, as g iven by Morariu ( 1959), differs from our sand -dune association 
by the presence of Melica ciliuta. Alys.1·w11 /J()rwea1111111 . Stuchy.1· sideritioides, Salvia aethiopis , Scabio.1·<1 
ucranica . Achillea pa1111011ica. anJ 011opordo11 wurir..:u111 . 

A re lated co mmunit y was reported by Puscaru -Soroceanu et al. ( 1963) in the form of a sy nthetic table 
under the name as. Ely//111.1· salmlosu.1· + Cramhe mariti11w + Eryngiu111111aritimum. Thi s Rumanian community 

differs from the /\zov association by the presence of Elymus wper, A11111wphila australis, Festuca vaginata , 
Medicago 11wri11a . Silene 1>011/ica , Gyp.rnphila scorzonerif'olia, Alys.1·1.1.m borzaeanum, Elytrigia juncea , 
Convolvulu.1· li11('l/ llls . C 1>er.1·/cus. Marru/Jiu111 remotu111 etc . It be lon gs to the association described by Morariu 
( 1957) . According to Gehu et al. ( 1992) the white-dune communities of Rumania can be placed in the following 

association distributed in Rumania and the Ukraine : 

3. Centaureo odessanae-Elymetum gigantei Vicherek 1971 

(Syn.: Ely111u.1· sabulo.1·us + Cenwurea odes.1·ww + Arte111isia trautvetteria11a ass . Davi die 1947 ms .) di stributed 
011 the Ponli c s hores NE or the Danube Delta (excluding the so uthe rn coast of the Crimea) and on the shores 

uf the Azov Sea. 

According to the Ukrainian fl ora (Dobrocaeva et al. 1987 ), Ely11111s giganteus Yahl is rarely distributed only 
in the NE part of the Steppe whereas from the shores of the Black Sea and the Azov Sea, Leymus .rnhulosus is 

reported. Consequently, Ely111.11s giganteus in the rel eves ofVicherek ( 1971) is identical with Ley111us sahulosus 
of Ukrainian authors. 

The occurrence of Agropyron juncewn, A. rnaeoticum and Galium tenderiense in the 
releves by Vicherek ( 1971) and, on the contrary, the presence of Astrodaucus littoralis as 
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well as of many species of the classesAsteretea tripolii (Artemisia santonicum, Limonium 
meyeri, Bassia hirsuta etc.) and Chenopodietea and many accompanying species (Alyssum 
hirsutum, Centaurea diffusa 1 Dianthus pseudoarmeria etc. 1 cf. Table 3) are the most 
important differences between these two groups of releves which can be evaluated as 
vicariant associations. Also the occurrence of Centaurea odessana in the releves from the 
'Birjucij Island' Spit is negligible in comparison with the association of Vicherek. 
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Souhrn 

V pfedlol.ene prad jsou shrnuty vysledky studia pobi'efof vegetace mofske kosy 'Ostrov Birjucij', vybfhajfcf 
do Azovskeho more v jeho severozapadnl casti. Nejnizsf polohy teto kosy byvajf pfeplavovany morskou 
vodo u, takZe zbyvajfcf nejvy ile 5 m n.m. lezfcf cast uzemi tvoff zd<inlivy <1strov. To bylo dCtvodem oznacenf 
tohoto ll Zem( m\zvem 'Ostrov 8i1jucij' . Ve I mi podrobna fyzicko-geogtaficka charakteristika tohoto uzemf. 
lezfcfhu v jihovychodnf kuntinentalnf ctlsti Ukrnjiny, je uvedena ve studii Dubyna et al. ( 1994). 

V 1.'i zemf byly zaznamenany tyto vegetacnf jednotky: 

Hfda: Caki/etect nwr/timae R. Ti.ixcn et Preising in R. Ti.ixen 1950 
Reid: £1111hothie1a/ia peplidis R. Tiixen 1950 
Svaz: Eu11horhio11 peplidis R. Ti.ixen 1950 

Asociace : Caki lo euxi1we-E11pltorhie111111 peplidis Dubyna, NCL1h ~i u s l ov<i et Seljag.-Sosonko (Tab. I, sn . 1- 12) 
IJruhove chuda asodacc nejnizsf c{1sti mofskeho pubi'c7.f. tvofen<i druh y, pfi zpl'1sobenymi k zivotu v ex tremnfch 
podmfnkach akumulacc moi'skych sedimentl'1 a jejich rozmyvu mofskou vodou . Osidluje uzky pobfeznf pas 
do vysky 1.5 m n.m. 

Cukilo euxinae -E1.111!10rbiet11111 peplidis inops Dubyna. Neuhauslova et Selj ag-Sosonko. druhove ve lmi 
chude, je vaztino na ni zsf. casteji pfeplavovane polohy. Dru hove bohatsf Cakilo euxinae-Euplwrhierum peplidis 
ow11/Jetosum Dubyna. Neuh~iuslova et Sc lj ag-Sosonko je pojftkem k fytocen6z{11n ti'fdy Honckenyo-Elymetea. 

Tf'fda: HO!t ckenyo pe/J!oidis-Lly111e1ea arenarii R. Tlixen 1966 
l~ <.id : El_vmetalia Migantei (= Ley111etalia .wbulosi) Vicherek 1971 
Svaz: Ely111ion gigw1tei (= Leymion sabulosi) Morariu 1957 em. Gehu, Roman et Boullet 1992 

Asociace : To11mef(Jrtie111.m sihirirne Popescu et Sanda 1975 (Tab. 2. sn. 13- 18) 
Dvouvrstevne fytoccn6zy teto asociace .i sou tvofcny rfclkou sv rchnf bylinnou vrstvo u a huste zapojenou 
spodnf vrstvou s dominantnf Arw1sia sibirica, druhem odolnym proti vetrne erozi i zavatf pfskem . Nahrazujf 
pi-edchozf asociaci v poloh<ich kolem 1.5 m 11.1n . a vyse pfi hornf hranici castych pl'flivu . 

Spolecenstvo: Sal.rnla .rndu.-Leymus .rnlmlosus (Tab. 2, sn . 19-23) 
Druhove chude fytocenozy pfeddun s kopcckovitym mikroreli efem , tvoi'enym mfrnymi elevacemi vysky do 
30 cm, obklopujfcfmi jednotlive rostliny Sa/so/a soda, a Jokalnfmi snfzeninami mezi nimi . Jsou pomerne 
odolne vl'1ci rozmyvu i zav:itf pfskem. 
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Asociace: Elynrn -A.~1mdm1cetum littorali.1· Korzenevskij et al. ex, Du-byna, Neuhauslova et Seljag-Sosonko· 
(Tab. 3, sn. 24-51 ). Toto typicke spol ecenstvo zp€vnenych pfakii hflych dun· tvoff slabe az stfedn e zapojene, 
1- 1.5 rn vysoke poros t.y. v nichz vetsinou prev lada Leymus sahu/osus . V ramci teto asociace byly vyli~eny tri 
subasociace, svy m slozenfm i vlastnostn1i stanovi ste oh<lohne vibrizujfcf cernornorske asociaci Ce11/l/ureo 
ode.v.rntwe-Elymetum. giJ;anrei Vichefek I 971 . Elynw-Astrod(1ucetum littoralis rnkileto.vum euxinae Dubymr, 
Neuhauslov•i el Seljag-Sosoriko je chferen1covano pntomnostf drnh{t tffdy Cukiletet1 m.ari:timu'<!'. Castow 
domirmntou byva Er_vrfgium r11aritimu111. Suha. ocrace j ~ vaz:hra na ne) ni z~~ pofohy na stanov ls tfch dane 
asociace . Elynw-A.1·troJa11 cet111n Ullom/is typicum Dubyna, Neuhauslova et Seljag-Sosonko· se vysl:ytuj·e na 

vt·cholech bfl ych dun i jejich :;; klo1wch rlizne orientace. Na mfstech vystavenych tnlenzlvnfmu se!Hapu zveff 
nebo silne vetrnc erozi doch{izf ke vz:nih1 ckgradacnfch fazf, napr. easte fazes Helichrysum corymb~f'orme 
s mnohyrni prvky sy liantropnf vegetacc. Elymu·Astrnda11cet1.11u lilforalis catice tosum colchicae Dubyna, 
Neuhauslova et Seljag-Sosonkn j e difen.:ncov{1110 vy'1kytem nckteryc h prvku pf1':c itych stepf (Carex cold1ica , 
Se.1·e li /O/'f/.to.\'U/11 , Euphor/Jiu Sef{ /.1ieril111a aj . }, na nez zpravidla navazuje. 

SpolecenstVj tffdy Ho11de11yo-El.1·111 e1rn se vyskytuj{ pfodevsfm v scvernf cas ti uzcmf. vystavene slabsf 
akumulacnf cinnosti more i 111frnemu rozmyvu dun . Naproti tomu fytocen6zy tffdy Cakiletea maritimae majf 
ccntrUin rozsffe nf v jifof C<is ti uzemf. 11arusovanc nanase nfm mofskych sedimentu i jejich intenzfvnfm 
rozmyvem. 

TI-Ida: A}{ropyreteo 11w1){e11ti.1· .1 .-M. Gehu et J. Gehu 1969 
R;id : Lepidiewliu lat!/(1/ii Golub et Y. So lonwcha ex Duh yna , Neuh~ius l ov<i et Seljag-Sosonko 
Nomenk latoricky typ : Lepidion lat!f(1 /ii Golub et Mirkin ex Dubyna , Ncuhauslova et Sc lj ag-Sosonko 
Svaz: Lepidion lotif(J/ii Golub et Mirkin ex Dubyna. Neuh~iuslova et Seljag-Sosonko 
Nomenklalori cky lyp: Cynnnclw anlli -Lepidie/11111 latifrJ/ii Dubyna, Neuhtiuslov:i et Selj ag-Sosonko 

Asociacc: Cvnanc/111 acuti-Lepidil'f11111 /l//if(1 /ii Dubyna. Neuh~iuslova et Se ljag-Sosonko (Tab. 4, sn. 52-56) 
Nitrofilnf. az I m vysokc fytoce ncizy tcto asoc iacc s dominantnfm druhem Lepidi/1111 lut!f(1 /ium , cas tym 
vyskytem druhl'1 slanych luk tffdy A.1'/<'l'elea 1njwlii a nepatrnym zascoupenfm druh t°1 pfscit ych stepf tffdy 
Fe.rtucetea vagi11a1ae. Osidlujf nezapla vovanc ruderalizovan c rovinnc ca.'> li Llzemf a vyse polozene mezidunove 
snfzeniny. V pasu pfe ddun V jifo f cas ti lJ Ze mf jSOU vetSillOLI V<lZany Ila SUbstraty S velsfm nahromadenfm 
organickeho materi:.ilu (Zostem 111<11i110 aj .). Vyhyb<~jf se poloh<i m casto narufovanym akumulacf morskeho 
materi<ilu i vyse poloze nym mfstC1111 . .l so u caste v jifof casti uzcmf poblfz Utljuckeho limanu . 

V diskusi je venovana pozo rnost pojetf tffdy Cakilctea nwritinwe a zarazenf nove popsane as. Cynancho 
oc111i-Lepicliet11111 /oti(olii do fytoce11olo!-! ickeho sys lemu . r kdy:l jejf fazenf na urovni svaz u a fadu odpovfda 
klasifikaci ru skych a ukrajin sk)lch auton'.'1, klasifikace na liro vni tffd y zi'tst:iva nadal e problematicb. K jejfmu 
kon eC:nemu vyfese11f je tfeba pro ves t sy ntezu anal og ickyc h spuleee nstev z kontinent<.ilnf casti celC jihovychodnf 
Evropy. 

Pozornost je tez venov<\.na odli senf ti·fd E11pliorhio-A11111wp/iiletea a Honckenyo-Elymetea a di ferenciaci 
vikarizujfcfch asociacf svazu Ely111io11 gigwllei (= Lcymion sahulosi) v zapadoponticke a severopontick;e 
oblasti Evropy. 
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Table 1. E11plwrhio11 peplidis 

Received 20 Jul y 1994 
Accepted 8 September 1994 

Rei. 1-5. SE coast of the ' Birjucij Island ' Spit , lowest part of the seashores of all profiles, Dubyna 1989, 1991. 
6- 11 . The same locality, middl e part of the seashores of all profil es, Dubyna 1991 . 
12. Fcdotnva kosa Spit. coast of the Azov Sea, rc l. 65 by Neuh~iuslova and Dubyna 199 1. 

Table 2. To11me/i1nie111111 si /Jiri c({e and Sal.rnla .rnda -Ley11111.1· .rnhu/osus com mun ity 

Rei. 13- 14. SE coast uf the " Birjucij Island" Spit , Dubyna 1989- 199 1. 
15- 17 . W part of the " 13irjucij Is land" Spit, Dubyna 1989- 199 1. 
18. The same locality. SW part of the Spit , Dubyna J 99 1. 
19. NE coast of the Spit , Dub yna 199 1. 
20 . Fedotova kusa Spit, Dubyna 1991 . 
2 1. NE part of the Fdotova kosa Spit, coast of the Azov Sea, Dubyna 199 1. 
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22 . E pm't of the F edotova l<osa SpH, ooast of 'the A"l!ov Sea , Duby na ~ 991 . 
23 . SW coast of the ' Bi1juc ij ls lan<l ' Spit , coast of the UtlJuk Liman, Dubyrrn 1991 . 

Tabl e 3. Elynw-Astrodaucetum littoralis 

Rei. 24-25. SW and W coast of the ' Birjuc ij Island ' Spit , :white dtmes facing lhe Utlju'k Liman , Duby1rn 199 ·1. 
26-28 . SE, E and NE coast of the ' Birjucij l sland ' S pit. white dunes facin g the Azov Sea , Ddbyna 1CJ91. 
29-30 . Fedotova kosa Spit. dunes fac ing the Azov Sea , rel. 32 and 39 by Neuhauslova and D'ubyna ,J 991 . 
3 1. ' Birjucij Is land' Spit. proflle 2. dun es facin g the Utlju'k Li man. rel. 16 by Neuliausfova and D ubyna 19 01 . 
32-33 . The same locality. dunes facin g the Aw v Sea. re l. 38 and 54 by Dubyna and Ne Yhauslova 199 1. 
34. Fedotova kosa Spit. 2 km from the village to the reserve. rel. 64 by Dub y:na and Neuh aus-lova ·1 9~ :1 . 

35 -37 . ' Birjuc ij Is land ' Spit , rel. 110, 109 and 11 3 by Husak 1991 . 
38-42 . ' Birjuc ij Is.land' Spit. w~1ite dunes of the 'E coast , re l. 73-76 by Dubyna 1991. 
43. The same locality, white dunes o f the NE coast, rel. 14 b y Dubyna 1991 . 
44 -45. Fedotova kosa Spit. white dunes facing tl<ie Azov Sea , rel. 28 and 29 by Dubyna 1991. 
46 . ' Birjucij Island ' Spit, dunes fac in g the Utljnk Liman, re'l. 30 by Duby na 1991. 
47-5 1. " Birjucij Is land" Spit , re l.1 -5 by Duhyna 199 1. 

Table 4 . Cvnfim cho uc11ti-Lepidierum lati/'olii 

Rei. 52-56 . SE part of the ' Birjuc ij Island ' Spit. profil es 1 and 2. Dubyna 1991 . 
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