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A. PHYTOSOCIOLOGIC, BICCLIMATIC AND BIOGEOGRAPHIC TERMS, NOTIONS AND UNITS

Terms, index, notions and more detailed information can be found in Rivas-
Martinez (1996, 1997) Rivas-Martinez, Sanchez-Mata & Costa (1999) and “Global Biocli
matics” (in progress, multicop.).

1. Phytosociological terms and notions

Phytosociology. Science dealing with biocoenosis from a botanical perspective
(phytocoenosis or phytosyntaxa). In other words, it is concerned with plant communities,
their relationships with the environment and the temporary processes modifying them. With
all this information, by means of inductive and statistic methods, based on the reality of the
phytosociological releve, it attempts to create an universal hierarchic typology with the
association as the basic unit of the syntaxonomical system. Nowadays we distinguish, besi.
des classic or Braun-Blanquet’s Phytosociology (association level), Dynamic-Catenal or
Integrated Landscape Phytosociology, whose units are the series or sigmetum (Dynamic or
Successional Phytosociology) and the geoseries or geosigmetum (Catenal Phytosociology).

Association. Fundamental and basic unit of the Phytosociology. It is a plant
community-type with particular floristic, biogeographic, ecological, successional, historic
and anthropogenic features. It owns a particular ecological and geographic territory, some
characteristic and differential species or a precise characteristic statistically reliable combi.
nation of species and diagnostic bioindicators. It may be determined from the comparative
study of releves, in which the floristic composition is annotated and quantified, like the rest
of the ecological and geographic information of a particular homogeneous plant communi.
ty. Making association releves is the most important part of the phytosociological research.
Associations with similar floristic composition, dynamic stage, structure, habitat or vica
riant distribution may be taken together in types or units of higher rank (alliances, orders,
classes).

Climax. Final equilibrium and self-perpetuating stage in geobotanic succesion.
Plant communities that territorially represent the final stage or potential natural vegetation
of any vegetation series. Adj.: climactic, climactical.

Climactic dominion. Area in which a climatophilous plant association has really
or virtually the meso-climax function. Taking into account its usual pluri-teselar diversity,
more homogeneous lower ranked units could be recognized inside.

Potential natural vegetation. Steady plant community which should be present
in an area, as a consequence of the progressive succession, if there were not human influen.
ces. In practise, potential vegetation is considered synonymous to climax and to primitive
vegetation (not altered yet by humans). We must distinguish between the climatophilous
series of the natural potential vegetation (the mesic one or edaphically in the middle of
every territory) and the edaphophilous series or permanent plant communities (the xerics
and hydrics possible series in the same territory).
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Succession. Natural process by which certain plant communities or vegetation
stages replace each other in a particular order, within the same place unit or Tesela. We
Tay speak of progressive succession, which tends upwards to the stable optimum or climax
(progression, preseral stages), and of regressive succession, the opposite (regression, subse.
ral stages). The progressive and regressive processes do not follow necessarily the same
stages.

Sigmetum. Typological unit in Dynamic Phytosociology (Symphytosociology), it
is also called Synassociation or Vegetation Series. It is a geobotanic notion that tries to ex.
press all the plant communities, or collection of stages, that can be found in similar teselar
places as a result of the succession processes: and so, a Geosigmetum includes not only the
representative vegetation type of the mature stage, or head series, but also the initial or sub.
serial communities replacing it.

Catena. Ensemble of contiguous plant communities ordered by any changing
ecological factor (temperature, moisture, topography, etc.). It is the landscape representa.
tion of the zonation phenomena.

Geosigmetum. Also denominated geosigmassociation or geoseries, it is the basic
unit of the Integrated Landscape Phytosociology (Geosymphytosociology). It seeks to be
the catenal and successional expression of landscape science. It is built up with the conti.
guous sigmeta or vegetation series. It is the most important notion and unit in the Phytoso.
cological Landscape Science, the one which has been used in our bioclimatic and biogeo.
graphic new approaches. If we integrate to a series their contiguous ones, that is, if we take
into account, besides the succession, the catenal phenomenon, -for instance, the climato.
philous and edaphophilous series that can be in contact- we have this more complex and
integrated unit known as geoseries or geosigmetum.

Microgeosigmetum. Vegetation transects or microcatenas constituted by micro.
sigmassociations, usually with reduced surface. They are delimited by exceptional microto.
pographic and edaphic features which, in a small piece of ground, cause numerous ecologi.
cal niches and teselas, covered by non-stratified permanent plant communities whose dy.
namic balance seems to have been reached. Under these conditions, the reference to a ma.
ture plant community of the theoric regional sigmeta is not possible or should be ambi-
guous. In general, the microgeosigmeta are monostratum vegetation-types ordered in mi.
crocatenas according to their determinant mesologic features. The most auspicious biotopes
for the microsigmetum development are the cliffs and rock crevices, bogs, snowdrifts, mo.
bile dunes, shores of lakes and ponds, springs, etc. The study of these neighbouring plant
communities complexes must be made within their geomorphologic and ecological limits,
following the increasing degree of their causing ecological factor.

For their hierarchic ordination (-ctum, -ion, -etalia, -ctea) it must be noted their
biogeographic location, their bioclimatic peculiarities, as well as their statistical fidelity to
the rest of communities also present in the microcatena, not to mention the possible vica.
riances with similar microcatenas in other territories.
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Types of forests. In the following table we summarize both forest types and the
correspondent tree life-forms, according to the heigth at their canopy top. We consider as
tree a plant having a permanently woody main stem or trunk and usually developing
branches at some distance from the ground; an extense or small group of trees interlocking
branches or canopies form woodlands or forests. Shrub is a woody plant, like a tree, having
multiple permanent stem branching from o near the ground; a group of shrub, form shrub.
beries, scrubs, or scrublands.

Microforest ....... 3-12meiinn. Microphanerophyte (small tree)
Mesoforest ........ 12-24m.... ... Mesophanerophyte (medium tree)
Macroforest....... 24-50m.... ... Macrophanerophyte (tall tree)
Megaforest......... >50m...cinnne. Megaphanerophyte (gigant tree)

2. Bioclimatic terms and notions

Bioclimatology. Ecological science dealing with the relations between the climate
and the distribution of the living species on the Earth. The aim of this subject is to deter.
mine the relation between certain numerical values of temperature and precipitation and the
geographic distribution areas of single plant species as well as of plant communities. Lat.
terly, information from biogeocenosis has also been added. Recently, useful knowledge
from the Dynamic-Catenal Phytosociology and from landscape science, that it is to say,
from the vegetation series and geoseries, has been incorporated.

Until now, there have been few bioclimatic classifications and systems proposed
for global use. Among the best known, those of K&ppen (1918), Gaussen (1954, 1955),
Troll & Paffen (1964), and Walter (1970, 1976, 1985) could be mentioned. Although most
of them are good, and even widely accepted, we do not consider that they have provided
adequate solutions and correlations to some important aspects of occurrences in the geo.
biosphere, particularly in vegetation approaches.

Bioclimatic Units. In the new ‘Worldwide Bioclimatic Classification System’
proposed (Rivas-Martinez, in progress), five macrobioclimates, twenty-seven bioclimates
and five bioclimatic variants are recognized. The macrobioclimate is the highest typological
unit of our bioclimatic classification. It is an eclectic biophysical model, delimited by
means of climatic and vegetation values, with a wide territorial jurisdiction. The five ma.
crobioclimates are: Tropical, Mediterranean, Temperate, Boreal and Polar. Each of them,
and every one of their subordinate units or bioclimates, is represented by a characteristic
group of plant formations, biocoenosis and plant communities. Within almost every biocli.
mate, a number of variations in the seasonal rainfall patterns of rain allow us to recognize
the bioclimatic variants. Additionally, within every bioclimate, variations in the thermic
and ombrothermic values make it possible to distinguish the bioclimatic belts: thermotypes
and ombrotypes. If macrobioclimates, bioclimates, bioclimatic variants as well as biocli.
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matic belts (thermo- and ombrotypes) are taken into account, about three hundred isobio.
climates find territorial representation on the Earth.

Bioclimatic Variants. Typological units which can be recognized within macro.
bioclimates. With the use of these units we clarify several climatic peculiarities regarding
rainfall patterns. We distinguish the following bioclimatic variants: Steppic, Submediterra.
nean, Bixeric, Antitropical and Pluviserotinal.

Steppic: Bioclimatic variant (Stp), which can be recognized within the Mediterra.
nean, Temperate, Boreal and Polar macrobioclimates. Its characteristic features are: the
Continentality Index must be higher than 18 (Ic > 18), the summer quarter rainfall must be
more than 1.2 times that of the winter quarter [Ps > 1.2 Pw], the Ombrothermic Index must
fall within 0.1 and 4.6 [0.1 < Io < 4.6], and, at least during one summer month, the rainfall
in mm (Psi) must be less than two and a half times the temperature in centigrade degrees
[Ps; < 2.5 Tsi]. The steppic character can be recognized in many continental vegetation-
types by the xerophytic appearance of their communities, adapted to the hydric limitation
during both solstices [Ps > 1.2 Pw].

The most characteristic steppic vegetation-types on the Earth, according to these
isobioclimates, are the Temperate areas, known as steppes and steppic forests in Eurasia, or
the extensive prairies or wooded prairies in North America. The Steppic Mediterranean
vegetation-types of a xeric and desertic character are also common. The steppic ‘tundra’
and ‘taiga’ formations which belong to the Boreal and Polar macrobioclimates, are restric.
ted to territories with low summer rainfall.

In general, we can assume that the steppic character is mainly a type of relatively
high continentality together with an attenuated summer drought or mediterraneity as well as
with drought during the winter solstice.

Submediterranean: Bioclimatic variant (Sbm), which can be recognized only
within the Temperate macrobioclimate. Its characteristic feature is that at least during one
summer month the rainfall is less than twice the temperature [Tosi = Psi/Tsi < 2, Psi < 2Ti]
or during the two consecutive dryest summer months, the rainfall Ps, is less than two and a
half times the temperature [los, = Psy/Ts, < 2.5, Ps, <2.5 Ts;,].

The most characteristic temperate submediterranean vegetation-types are the plant
communities growing along the ecotones between the Temperate bioclimates without
summer drought and the typical Mediterranean bioclimates with a summer drought period
of more than two months.

Thermotypes. The threshold thermotype horizon values based on Thermicity In.
dex (It), Compensated Thermicity Index (Itc), and Positive Temperature (Tp) for the
Mediterranean, Temperate and Boreal macroclimates are listed below. Tp is used only if
Continentality Index [Ic = 21 or It, Itc < 120].
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Mediterranean it, Itc Tp
Lower inframediterranean .............ccococviriceennicsincncceeens 515-580 > 2650
Upper inframediterranean .........c.cvoveeereenieeneereresieereeesencens 450-515 2450-2650
Lower thermomediterranean ... 400-450 2300-2450
Upper thermomediterranean .........c.ccoccveevrrceeerineeeseenceiareenens 350-400 2150-2300
Lower mesomediterranean ...........cccoceereeuecrcnnreercnnecrceiecnencnne 280-350 1825-2150
Upper mesomediterranean ........ccccverererusemnrecrercncerererrarsensens 210-280 1500-1825
Lower supramediterranean ...........co.occocvieeecnrennsneeneccneneenns 145-210 1200-1500
Upper supramediterranean ... 80-145 900-1200
Lower oromediterranean ...... - 675-9500
Upper oromediterranean .......... - 450-675
Lower cryoromediterranCan ........oucveiereereeeeseneseesassesseseonann - 150-450
Upper cryoromediterranean ... ....coeocveeerereeeereneerererciencanennes - 1-150
Gelid Mediterranean .........cvceveevuecrrneeencrenierecereeesreeceseoreneres - 0
Temperate It, ltc Tp
Lower infratemperate ............cocoeeerceieiiccnnccrerceeecneneens 445-480 > 2450
Upper infratemperate ........ 410-445 2350-2450
Lower thermotemperate .... 355-410 2175-2350
Upper thermotemperate .... 300-355 2000-2175
Lower mesotemperate ..........ccoeveeeeremrcieneecrcreeeneesseeeneones 240-300 1700-2000
Upper MesotempPerate ...........coeeevernerrrenrenderenueneercnneneeenenens 180-240 1400-1700
Lower supratemperate ... 100-180 1100-1400
Upper supratemperate ... - 800-1100
Lower orotemperate ...... - 590-800
UPPEr OLOTEMPETALE ....coverviereireeeertinercereueaieenenneasenesesseesesaeseaene - 380-590
Lower cryorotemperate .........ccoccvvveeererreererereenreassseessareneennes - 80-380
Upper cryorotemperate .........ccoccceciviieeniecimncncneneeinisecsenncs - 1-80
Gelid tEMPETALE .....covvveveeieiriairirsrererestrrecrsereresssrerensersenees - 0
Boreal Tp
Lower thermoboreal ..........c.cocecnrnenenricverninsens e 750-800
Upper thermoboreal .........oceceveemrineiecieerecennrie e seseseeeaneas 700-750
Lower mesoboreal 600-700
Upper mesoboreal 500-600
Lower supraboreal 440-500
Upper supraboreal 380-440
LowWer orobOreal ........cccocvevrierniereire sttt 230-380
Upper oroboreal ......... 80-230
Lower cryoroboreal .... 40-80
Upper cryoroboreal .... 1-40

Gelid BOTEAL .....oovvieiiereeceeceeceeeeteeee ettt 0
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Ombrotypes. The threshold of ombrotype horizon values,

based on the Ombro-

thermic Index (To), that we recognize in the world are listed below. Arid, hyperarid and ul-
trahyperarid types only exist in Tropical and Mediterranean macrobioclimates.

Ultrahyperarid

Lower hyperarid........co.ooooiiiiiiiccnetcre e
Upper hyperarid.........c.coccvveieioeiieineneneeceecreece e ceae e e
Lower arid.......ooiiiiiiiii i
UPPEr arid.....coveiiiiiiieiiceeerree et

Lower semiarid

Upper SeMUATIA. .....coirieeeereieeteeeeet ettt ecseaeen e e
LOWET QY. e eeeeieeercrierere et e ettt e e e aas
UPPOL AIY .ottt et e ettt
Lower subhumid...... ..o
Upper subhumid. ... ..o
Lower humid........ooooiiiiiiii e
Upper humid. . ........oiiice e
Lower hyperhumid..........ocooiiiiiimi e
Upper hyperhumid. ... ..cocoeeenceieieeaer e,
Ultrahyperhumid

12.0-18.0
18.0-24.0
>24.0

Continentality Index. It is the figure in Celsius degrees that represent the yearly
thermic average interval expressing the range between the average temperature of the
warmest and coldest month of the year (Ic = Tmax-Tmin). (*) It could be divided in semi-

hyperoceanic (Ic 11-13) and euoceanic (Ic 13-17).

Types Subtypes Ic
Hyperoceanic |- owomely hyperoceanic | 04
(Ic 0-11) _Euvhyperoceanic | 48
Barely hyperoceanic 8-11
Oceanic . Buoceanic (*) SN A 5 VN
(Ic 11-21) Semicontinental 17-21
i Subcontinental 21-28
Comnertal | contnensl | g
Hypercontinental 46-65
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3. Biogeographic notions and typelogy

Tesela. Elemental unit in Biogeography. It is a territory or geographic area,
greater or smaller in size, but ecologically homogeneous because only one vegetation se.
ries, that is, only one potential vegetation-type and only one sequence of successional plant
communities, can settle within it.

Biogeography. Formerly Phytogeography, it is the science of the plant species
and plant communities distribution on the Earth, its causes and relationships. Studying the
actual and preterite areas of the taxa and syntaxa and with the knowledge and modelization
coming from other natural sciences (Zoology, Physical Geography, Edaphology, Biocli
matology, etc.), tries to establish a global hierarchical typology of the Biosphere. Its typo.
logical main units in hierarchic decreasing order are: Kingdom, Region, Province, Sector,
District and Tesela.

The biogeographic taxonomy proposed and used by us in this work could be com.
pared, and is related to the phyto-chorologic proposals of Engler & Gilg (1919) and Takh
tajan (1986). The last mentioned proposal could be called ‘corionomic’, because it is
mainly based in the area superposition and in the richness of several vascular plant taxa,
particularly families and genus present in some geographic territories (‘corias’ or ‘phyto-
corias’).

Our proposal has more conceptual and territorial similarities with the hybrid “flo.
ristic-vegetation’ approach proposed by Brockmann-Jerosch & Riibel (1912), with the
biostructural approach of Udvardy (1975) and, above all, with the genuine phytosociologi.
cal related approach of Schmithiisen (1968, 1976). Anyhow, we think it useful to combine
the concepts and nomenclature within all the valid approaches (vg. floristic region should
be similar to vegetation region, vegetation circle or plant communities circle). We must do
not forget that the Biogeography as bioecological-geographic science focuses in the de.
limitation and systematization of the present Earth biodiversity, habitats and territories
(ecozones).

Worldwide we recognize in total four Kingdoms with seven Subkingdoms and
forty four Regions. The Kingdoms and Subkingdoms are: I. Holarctic (13 Regions), II. Pa.
leotropical: Ia. African (7 Regions), ITb. Indo-Malayan (5 Regions), ITc. Polynesian (3 Re.
gions), III. Neotropical-Austroamerican: IIla. Neotropical (9 Regions), IIIb. Austroameri.
can (3 Regions), IV. New Zealandian-Australian: IVa. New Zealandian (1 Region), IVb.
Australian (3 Regions). The number of regions for each continent is: Furasia, 15 Regions;
North America, 9 Regions; South America, 9 Regions; Africa, 9 Regions; Australia and
Polynesia, 7 Regions.

Biogeographic typology of Spain and Portugal. Up to the biogeographic sector
level we recognize the following typology in Spain and Portugal territories (Maghrebian,
Ceuta and Melilla excluded): 1 Kingdom, 2 Regions, 4 Subregions, 10 Provinces, 15 Sub.
provinces and 66 Sectors. [In brackets, the Spanish biogeographic names].
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Holarctic Kingdom [Holdrtico]

B. Eurosiberian Region [Eurosiberianal
Bb. Atlantic-Central European Subregion [A4dntico-Centroeuropeal]
4. Atlantic European Province [Atldntica Europeal]

4a. Cantabrian-Atlantic Subprovince [ Cdntabro-Atlantica)
4.1. Cantabrian-Basque Sector [ Cdntabro-Euskaldin]
4.2, Galician-Asturian Sector [ Galaico-Asturiano]
4.3. Galician-Portuguese Sector [Galaico-Portugués]
4.4, Juresian Sector [Juresiano]
4b. Orocantabric Subprovince [Orocantdbrica]
4.5. Campurrian-Carrionese Sector [ Campurriano-Carrionés]
4.6. Ubinnean-Picoeuropean Sector [ Ubifiense-Picoeuropeano]
4.7. Lacian-Ancarensean Sector [Laciano-Ancarense)
4d. Azorean Subprovince [Azdrica]
4.8. Santa Maria and Formigas Isles Sector [Santa Marfa y Hormigas]
4.9. Sdo Miguel Isle Sector [San Miguel]
4.10. Terceira Isle Sector [Terceira)
4.11. Pico Isle Sector [Pico]
4.12. Faial Isle Sector [Fayal]
4.13. Séo Jorge and Graciosa Isles Sector [San Jorge y Graciosa]
4.14, Flores and Corvo Isles Sector [Flores y Corvo]

Be. Alpine-Caucasian Subregion [Alpino-Caucdsical)
7. Cévennean-Pyrenean Province [ Cevenense-Pirenaica)
7a. Pyrenean Subprovince [ Pirenaical
7.1. Prepyrenean Sector [ Prepirenaico]
7.2. Central Pyrenean Sector [ Pirenaico Central]
7.3. Eastern Pyrenean Sector [ Pirenaico Oriental]

C. Mediterranean Region [ Mediterrdneal

Ca. Western Mediterranean Subregion [ Mediterrdnea Occidental)
14. Coastal Lusitan-Andalusian Province [ Lusitano-Andaluza Litoral]

14a. Gaditan-Algarvian Subprovince [ Gaditano-Algarviense]
14.1. Aljibic Sector [Aljibico]
14.2. Gaditan-Coastal Onubensean Sector [ Gaditano-Onubense Litoral]
14.3. Algarvian Sector [Algarviense]
14b. Sadensean-Dividing Portuguese Subprovince [Sadense-Divisorio Portu-
guesa)
14.4. Ribatagan-Sadensean Sector [Ribatagano-Sadense)
14.5. Dividing Portuguese Sector [ Divisorio Portugués]

15. Mediterranean West |berian Province [ Mediterrdnea Ibérica Occidental |
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15a. Lusitan-Extremadurean Subprovince [Luso-Extremadurense]
15.1. Toledan-Taganean Sector [ Toledano-Tagano]
15.2. Marianic-Monchiquensean Sector [ Maridnico-Monchiquense]
15.3. Lower Beirensean Sector [ Bajo Beirensel]
15b. Carpetan-Leonese Subprovince [ Carpetano-Leonesa]
15.4. Guadarramean Sector [ Guadarrdmico]
15.5. Bejaran-Gredensean Sector [ Bejarano-Gredense]
15.6. Salmanticensean Sector [ Salmantino]
15.7. Estrelensean Sector [ Estrelense]
15.8. Lusitan Duriensean Sector [ Lusitano Duriense]
15.9. Bercian-Sanabriensean Sector [ Berciano-Sanabriense]
15.10. Leonese Sector [ Leonés]

16. Betic Province [Bética]
16.1. Hispalensean Sector [ Hispalense]
16.2. Rondean Sector [Rondense]
16.3. Malacitan-Almijarensean Sector [ Malacitano-Almijarense]
16.4. Alpujarrean-Gadorensean Sector [ Alpujarreiio-Gadorense]
16.5. Nevadensian Sector [ Nevadense]
16.6. Subbetic Sector [Subbético]
16.7. Guadician-Bacensean Sector [ Guadijefio-Baztetano]

17. Murcian-Almeriensian Province [ Murciano-Almeriense)

17.1. Almeriensian Sector [Almeriense]
17.2. Alicantine-Murcian Sector [A4licantino-Murciano]

18. Mediterranean Central Iberian Province [ Mediterrdnea Ibérica Central]

18a. Castilian Subprovince [Castellana]
18.1. Castilian Duriensean Sector [ Castellano Duriense]
18.2. Celtiberian-Alcarrean Sector [ Celtibérico-Alcarrefio]
18.3. Manchean Sector [ Manchego]

18b. Oroiberian Subprovince [Oroibérica]
18.4. Castilian Cantabrian Sector [ Castellano Cantdbrico]
18.5. Riojan Sector [Riojano]
18.6. Sorian Oroiberian Sector [ Oroibérico Soriano]
18.7. Maestracensean Sector [ Maestracense]

18¢c. Low Aragonese Subprovince [Bajo Aragonesa]
18.8. Bardenan-Monegrensean Sector [ Bardenas y Monegros]
18.9. Somontane Aragonese Sector [Somontano Aragonés)

19. Balearic-Catalan-Provencal Province [ Catalana-Provenzal-Balear)

19a. Balearic Subprovince [Balear]
19.1. Minorcan Sector [ Menorquin]
19.2. Majorcan Sector [ Mallorquin]
19.3. Pythyusan Sector [ Pitizisico]

19
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19b. Catalan-Valencian Subprovince [ Catalana-Valenciana)
19.4. Setabensean Sector [Sefabense]
19.5. Valencian-Tarraconensean Sector [ Valenciano-Tarraconense)
19.6. Vallesan-Empordanese Sector [ Vallesano-Empordanés)

Cc. Canarian Subregion [ Canaria]
24, Canarian Province [ Canaria]

24a. Western Canarian Subprovince [ Canaria Occidental]
24.1. Grancanarian Sector [ Grancanario]
24.2. Teneriffean Sector [ Tinerfeiio]
24.3. Palmean Sector [ Palmero]
24 4. Gomeran Sector [ Gomero]
24.5. Herrennean Sector [ Herrefio]

24b. Eastern Canarian Subprovince [ Canaria Oriental]
24.6. Majorean Sector [ Majorero]
24.7. Lanzarotean Sector [ Lanzarotefio]
24.8. Salvajensean Sector [Salvajense]

25. Madeiran Province [ Madeirense]

25.1. Madeiran Sector [ Madeirense]
25.2. Porto Santo and Desertas Isles Sector [ Porfo Santo y Desertas]

Biogeographic typology of Europe. According to the Biogeographic Map of
Europe (Rivas-Martinez, Penas & T.E. Diaz 2001, April 27, scale 1:16 mill., Cartographic
Service, University of Leon, Spain), up to province level we recognize the following typo.
logy in Europe: 1 Kingdon, 3 regions, 6 subregions and 25 provinces. [Between brackets
the spanish biogeographic names].

Holarctic Kingdom [ Holdrtico]

A. Circumarctic Region [ Circumdrtica]
1. Arctic European Province [4rtica Europea]

B. Eurosiberian Region [ Eurosiberianal
Ba. Euroasiatic Boreal Subregion [ Boreal Eurasidtical

2. Boreal European Province [Boreal Europea]
3. Western Siberian Province [Siberiana Occidental]

Bb. Atlantic-Central European Subregion [Azldntico-Centroeuropeal
4. Atlantic European Province [Atldntica Europea)
5. Central-European Province [ Centroeuropeal
6. Sarmatian Province [Sarmdtical

Bec. Alpine-Caucasian Subregion [Alpino-Caucdsica]

7. Cevennean-Pyrenean Province [ Cevenense-Pirenaical
8. Alpine Province [A4lpina]
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9. Apennine-Balkan Province [A4penino-Balcanica)

10. Pannonio-Carpathian Province [ Panénico-Carpdtica)
11. Escitic Province [Escitica]

12. Euxinean Province [Euxinica)

13. Caucasic Province [ Caucdsica]

C. Mediterranean Region [ Mediterrdneal
Ca. Western Mediterranean Subregion [ Mediterrdnea Occidental |

14. Coastal Lusitan-Andalusian Province [ Lusitano-Andaluza Litoral]

15. Mediterranean West Iberian Province [ Mediterrdanea Ibérica Occidental|
16. Betic Province [Bética]

17. Murcian-Almeriensian Province [ Murciano-Almeriense]

18. Mediterranean Central Iberian Province [ Mediterrdnea Ibérica Central)
19. Balearic-Catalan-Provencal Province [ Baledrico-Catalano-Provenzal]

Cb. Eastern Mediterranean Subregion [ Mediterrdnea Oriental]

20. ltalo-Tyrrhenian Province [Italo-Tirrénical

21. Adriatic Province [Adridtica]

22. Graeco-Aegean Province [ Greco-Egeal

23. Cilician-Phoenicean Province [ Cilicio-Fenicea)

Cc. Canarian Subregion [ Canaria]

24. Canarian Province [ Canaria]
25. Madeiran Province [ Maderense]
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B. NEW SYNTAXA AND ALTERED NAMES

In alphabetical order we legitimize and define the 205 new syntaxa, new names
(nomina nova) and new types of syntaxa, proposed in the “Syntaxonomical checklist of
vascular plant communities of Spain and Portugal to association level” published by Rivas-
Martinez, Fernandez-Gonzélez, Loidi, Lousd & Penas in Itinera Geobot. 14: 5-341. 2001, in
accordance with the regulations of the International Code of Phytosociological Nomencla.
ture (Weber, Moravec & Theurillat in J. Veg. Sci. 11(5):739-768. 2000). In a small number
of instances syntaxa not mentioned in the “Checklist 2001are also defined and numbered
in this chapter. In the case of new high syntaxa we also list, quote and communicate the
distribution of all the Spanish and Portuguese associations that are included in such syn
taxa. The authors responsible for the new syntaxon names and comments appear in the fo.
llowing list, and also in brackets below each entry or particular syntaxa.

1. List of the new syntaxa

Adenocarpetumn argyrophylli Rivas-Martinez, Cantd, Sdnchez-Mata & Belmonte ass.

nova 65.1.1
Alchemillo fissae-Luzuletum candollei Rivas-Martinez, Costa & P. Soriano ass.nova .. 48.1.1
Alchemillo saxatilis-Saxifragetum pentadactylis Gruber & Focquet ex Benito & Rivas-

Martinez ass. nova 27.6.1
Ampelodesmo mauritanicae-Arbutetum unedonis Llorens, Gil & Tébar ass. nova...............[75.6.1
Andryalo laxiflorae-Hyparrhenietum hirtae Peinado, Martinez-Parras & Alcaraz ex Diez

Garretas & Asensi ass. nova 56.7.2
Anthoxantho ovati-Vulpietum geniculatae Cant6 ass. nova 39.10.1
Anthyllido lusitanicae-Tuberarietum guttatae Aguiar & Penas ass. nova 50.1.3
Apietum bermejoi Llorens & Gil ass. nova 12.3.1
Armerio microcephalae-Festucetum aragonensis (Rivas-Martinez & G. Navarro in G.

Navarro 1989) Rivas-Martinez, Cantd & Sanchez-Mata ass. nova 4923
Armerio transmontanae-Plantaginetum radicatae Aguiar ass. nova 49.5.2
Aro italici-Oleetum sylvestris Rivas-Martinez & Cant6 ass. nova 753.1
Artemisio albae-Dichanthion ischaemi X. Font ex Rivas-Martinez & M.L. Lopez all.

nova, 514
Artemisio valentinae-Camphorosmetum monspeliacae Rivas-Martinez, Cantdé &

Sanchez-Mata ass. nova 37.1.7
Asparago acutifolii-Quercetum rotundifoliae Rivas-Martinez, Cantd, Ferndndez-Gon-

zélez & Sanchez-Mata ass. nova 75.1.6
Asparago albi-Quercetum cocciferae Rivas-Martinez ass. nova 75.5.3
Asperulo odoratae-Quercetum petraeae [v. Luzulo henriguesii-Quercenion petraeael ... 76.8.5
Asperulo odoratae-Quercetum petraeae (Rivas-Martinez & G. Navarro in G. Navatro

1989) Rivas-Martinez & Cantd ass. nova [v. Luzulo henriguesii-Quercenion petraeae] ........... 76.8.5
Asplenio adianti-nigri-Quercetum rotundifoliae (Carreras, Carrillo, Ninot & Vigo 1997)

Rivas-Martinez ass. nova 75.1.7

Asplenio azoricae-Cymbalarietum muralis Rivas-Martinez, Lous, F. Prieto, J.C. Costa,
Dias & Aguiar ass. nova 28.2.1
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Asplenio csikii-Petrocoptidetum crassifoliae Rivas-Martinez, Costa & P. Soriano ass.

nova [v. Petrocoptido-Sarcocapnetea) 2933
Asplenio csikii-Petrocoptidetum pseudoviscosae Rivas-Martinez, Costa & P. Soriano ass.

nova [v. Petrocoptido-Sarcocapneteal 29.3.4
Asplenion marini Rivas-Martinez & Izco all. nova, 284
Astragalion tragacanthae (Folch ex Rivas-Martinez, Fernandez-Gonzélez & Loidi 1999)

Rivas-Martinez, Fernandez-Gonzalez & Loidi all. nova 19.5
Astragalo tragacanthae-Juniperetum macrocarpae Rivas-Martinez & Cantd ass. nova. ... 75.9.2
Avenello ibericae-Juniperetum nanae Rivas-Martinez, Ferndndez-Gonzéalez, Sanchez-

Mata & Sardinero ass. nova 74.5.1
Avenello ibericae-Pinetum uncinatae (Rivas-Martinez & Tarazona in Rivas-Martinez, G.

Navarro, Mendiola & Tarazona 1987) Rivas-Martinez & J.A. Molina ass. nova...................... 1442
Avenello ibericae-Quercetum orocantabricae Rivas-Martinez, Amigo, Bueno, T. E. Dlaz

F. Prieto, Izco, Penas & Puente ass. nova [v. Luzulo henriguesii-Quercenion petraeae] ...........[76.8.9
Bartramio strictae-Polypodienion cambrici (0. Bolos & Vives 1957) Rivas-Martinez

suball. nova, stat. nov. 30.1b
Beto maritimae-Lavateretum arboreae Arbest, Bueno & F. Prieto ass.nova_____.__.. 344.6=374.2
Betulion carpatico-pubescentis Rivas-Martinez & Costa all. nova [v. Betulo pendulae-

Populetalia tremulae] 76.13
Betulion fontqueri-celtibericae Rivas-Martinez & Costa all. nova [v. Bemlo pendulae-

Populetalia tremulae) 76.14)]

Betulo pendulae-Populetalia tremulae Rivas-Martinez & Costa ordo novus
Callitricho brutiae-Ranunculetum peltati Pizarro & Rivas-Martinez ass. nova, .

Callitricho brutiae-Ranunculetum pseudofluitantis Pizarro & Rivas-Martinez ass. 341
Cuallitricho lusitanicae-Ranunculetum penicillati Pizarro ass. nova 342
Calluno-Pinetum ibericae (Vigo 1968) Rivas-Martinez & J.A. Molinanom. nov..__........... 7443
Campanulo  herminii-Festucetum rivularis Rivas-Martinez, Ferndndez- Gonzalez

Sanchez-Mata & Sardinero ass. nova 60.4.5
Cardamino hirsutae-Geranietea purpurei (Rivas-Martinez, Ferndndez-Gonzélez & Loidi

1999) Rivas-Martinez, Fernandez-Gonzalez & Loidi classis nova 41
Caricetum camposii-paniculatae Molero, J. Lopez & Rivas-Martinez ass. nova. . 1242
Caricetum echinato-nigrae (Rivas-Martinez 1964) Rivas-Martinez nom. nov. 1422
Carici asturicae-Callunetum vulgaris Bueno & F. Prieto ass. nova 61.4.2
Carici asturicae-Genistetum obtusirameae Bueno & F. Prieto ass. nova 65.3.2
Carici echinatae-Trichophoretum caespitosi Rivas-Martinez, Costa & P. Soriano ass.

nova 14.2.5
Carici hochstetterianae-Picconietum azoricae Rivas-Martinez, Lousd, F. Prieto, J.C.

Costa, Dias & Aguiar ass. nova [v. Lauro azoricae-Juniperetea brevifoliae] ..................732.1
Carici pendulae-Fraxinetum excelsioris Biurrun & Garcia-Mijangosass.nova_____.......71.1.4
Catapodio marini-Frankenietum pulverulentae (Rivas-Martinez, Costa & Loidi 1992)

Rivas-Martinez, Costa & Loidi nom. nov. 22.2.3
Catapodio spicati-Saginetum maritimae (O. Bolds & Vigo 1984) Rivas-Martinez ass.

nova 2222
Chamaecytiso canariae-Adenocarpetum villosi (Sunding 1972) Rivas-Martinez & Wild.

pret nom. nov. 822.1
Cirsio gregarii-Dactyletum juncinellae Molero & J. Lopez ass. nova 49.1.4

Cirsio gregarii-Deschampsietum hispanicae Rios & Alcaraz ass. nova 59.8.3
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Coremato albi-Juniperetum macrocarpae M.B. Crespo, De la Torre, Alcaraz, Costa &

Solanas ass. nova 7594
Corynephoro macrantheri-Arenarietum algarbiensis P. Silva & Teles ex Rivas-Martinez

& Izco ass. nova 50.6.1
Cotoneastro pyrenaici-Juniperetum nanae (Turmel 1955) Rivas-Martinez & J.A. Molina

nom. nov. 77.3.1
Cratoneuro filicini-Anagallidetum tenellae Rios & Alcaraz ass. nova 1123
Crepido pusillae-Filaginetum petro-ianii Llorens & Gil ass. nova 384.2

Crithmo maritimi-Frankenietum laevis Arbest, Bueno & F. Prieto ass. nova [v. Limonio
ovalifolii-Frankenion laevis)
Ctenopsietum delicatulae Sardinero, Fernandez-Gonzalez & Sanchez-Mata ass. nova,
Cutandietalia maritimae Rivas-Martinez, Diez Garretas & Asensi ordo novus
Cynomorio coccinei-Lycietum intricati (Rivas-Martinez, Lous3, T.E. Diaz, Fernandez-
Gonzalez & J.C. Costa 1990) Rivas-Martinez, Lousd, T.E. Diaz, Ferndndez-Gonzélez

& J.C. Costa nom. nov. . 3723
Cytision oromediterraneo-scoparii Rivas-Martinez, Cant6é & Sanchez-Mata all.nova_ ... .. 65.6
Cytiso baetici-Telinetum monspessulanae [v. Cytiso villosi-Telinetalia monspessulanae

(65b)] 65.7.1
Cytiso baetici-Telinetum monspessulanae Rivas-Martinez, Galan & Cantd ass. nova [v.

Cytiso villosi-Telinetalia monspessulanae 65.7.1)]
Cytiso oromediterranei-Genistetum obtusirameae R. Alonso, Puente, Penas & F. Salegui

ass. nova 65.3.6
Cytiso villosi-Telinetalia monspessulanae Rivas-Martinez, Galan & Canté ordo novus ... 65b
Dactylido hispanicae-Stipetum junceae Penas, M.E. Garcia, De Paz, L. Herrero, R.

Alonso & F. Salegui ass. nova 56.5.2
Daphno gnidii-Quercetum cocciferae Rivas-Martinez, Cantd, Fernandez-Gonzilez &

Sanchez-Mata ass. nova 75.7.5

Dauco halophili-Astragaletum vicentini (Rivas-Martinez, Lousd, T.E. Diaz, Fernandez-
Gonzélez & J.C. Costa 1990) Rivas-Martinez, Fernandez-Gonzalez & Loidi nom. nov.

[v. Astragalion tragacanthae] 19.53
Deschampsio refractae-Molinietum caeruleae (Rivas Goday & Borja 1961) Rivas-

Martinez nom. nov. 59.1.2
Diantho langeani-Festucetum rivas-martinezii Penas, Puente, R. Alonso, A. Fernandez,

Lence, Del Rio, J. Alonso & F. Salegui ass. nova 49.5.4
Diantho lusitani-Antirrhinetum rupestris Molero, Marin & M. Lopez ass. nova.__................ 32.3.6
Dryopterido azoricae-Lauretum azoricae Rivas-Martinez, Lousd, F. Prieto, J.C. Costa,

Dias & Aguiar ass. nova [v. Lauro azoricae-Juniperetea brevifoliae] 73.3.1
Dryopterido azoricae-Laurion azoricae Rivas-Martinez, Lousd, F. Prieto, J.C. Costa,

Dias & Aguiar all. nova [v. Lauro azoricae-Juniperetea brevifoliae) 733
Elaphoglosso semicylindrici-Polypodietum azoricae Rivas-Martinez, Lousd, F. Prieto,

J.C. Costa, Dias & Aguiar ass. nova 3032
Eleocharito multicaulis-Rhynchosporetum albae C. Valle & F. Navarro ex Rivas-

Martinez ass. nova 14.1.3
Elytrigio campestris-Brachypodietum phoenicoidis Rivas-Martinez & Izco ass. nova, __..........51.3.2
Epilobio brachycarpi-Chenopodietum opulifolii Rivas-Martinez, C. Navarro & Cant6

ass. nova 39.8.8

Erodietum gausseniani Rivas-Martinez & Cantd ass. nova [v. Lavaterion maritimae] 28.5.3
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Eryngio maritimi-Sporoboletum arenarii (Arénes ex Géhu & Biondi 1994) Rivas-

Martinez & Cantd nom. nov. [v. Sporobolion arenarii] 16.3.1
Eryngio-Ulicenion erinacei (Rothmaler 1943) Rivas-Martinez suball. nova 64.2a
Euphorbietum acuminato-merinoi Aguiar & Penas ass. nova 50.13.10
Euphorbio hybernae-Fraxinetum excelsioris L. Herrero, M.E. Garcia, T.E. Diaz, Penas

& F. Salegui ass. nova 71.1.5
FEuphorbio pithyusae-Anthemidetum maritimae Llorens, Llop & Gil ass.nova ... 1921
Festucion frigidae Rivas-Martinez, Diez Garretas, Asensi, Molero & F. Valle all nova._...... 14.6
Festuco hystricis-Ononidetea striatae Rivas-Martinez, T.E. Diaz, F. Prieto, Loidi & Pe-

nas classis nova 52
Festuco petraeae-Corematetum agoricae Rivas-Martinez, Lousd, F. Prieto, J.C. Costa,

Dias & Aguiar ass. nova [v. Lauro azoricae-Juniperetea brevifoliae] 73.13
Festuco pruinosae-Brachypodietum rupestris Arbest, Bueno & F. Prieto ass. nova. ... 20.6.8
Frankenio capitatae-Suaedetum verae Reyes, Rivas-Martinez & Wildpretass.nova_..........234.7
Galio idubedae-Nardetum strictae (Rivas Goday & Borja 1961) Rivas-Martinez nom.

nov. 60.4.16 = 60.1.5
Galio veri-Arrhenatheretum bulbosi (Rivas Goday & Borja 1961) Rivas-Martinez nom.

nov. 5943
Genisto falcatae-Quercetum pyrenaicae Penas & T.E. Diaz ex Rivas-Martinez ass. nova...._....76.7.7
Genisto scorpii-Cistetum laurifolii Penas, De Paz, MLE. Garcia, M.J. Lopez, R. Alonso,

Del Rio & F. Salegui ass. nova 62.2.3
Geo rivales-Cirsietum rosulati Rios & Alcaraz ass. nova 59.7.9
Glycerio declinatae-Alopecuretum aequalis Rivas-Martinez, Fernindez-Gonzélez,

Sanchez-Mata & Sardinero ass. nova 12.2.7
Gnaphalio uliginosi-Spergularietum capillaceae L. Herrero, M.E. Garcia, T.E. Diaz, Pe-

nas & F. Salegui ass. nova 955
Halophiletum decipientis Wildpret & M.C. Gil ass. nova 4.1.2
Helianthemo almeriensis-Sideritidenion pusillae (Alcaraz, T.E. Diaz, Rivas-Martinez &

P. Sanchez 1989) Rivas-Martinez suball. nova 64.11b
Helichrysion obconico-devium Rivas-Martinez, Capelo, J.C. Costa, Lousd, Fontinha, Jar-

dim & Sequeira all. nova 19.6
Heteropogono contorti-Hyparrhenietum sinaicae M.B. Crespo ass. nova 56.7.8
Holcetum gayani Rivas-Martinez, Fernindez-Gonzalez, Sanchez-Mata & Sardinero ass.

nova 50.3.4
Holco mollis-Betuletum celtibericae Amigo & M.I. Romero ass. nova [v. Betulo pendu.

lae-Populetalia tremulae) 76.14.1
Hugueninietum suffruticosae Rivas-Martinez, Costa & P. Soriano ass. nova........ LLA21.9
Iberido saxatilis-Erinaceetum anthyllidis G. Navarro ex Rivas-Martinez ass. nova., 52 7.18 = 64.5.12
Inuletum revolutae O. Bolos ex Rivas-Martinez ass. nova 3412.5=34.65
Jasiono brevisepalae-Festucetum curvifoliae M.E. Garcia, L. Herrero, T.E. Diaz, Penas

& F. Salegui ass. nova 4932
Junipero lagunae-Quercetum suberis Rivas-Martinez, Aguiar, Canté & Ladero ass.nova. . . 752.4
Junipero sabinae-Pinetum mauretanicae Rivas-Martinez, Gomez-Mercado & F. Valle

ass. nova 74.1.3
Laguro ovati-Silenetum balearicae Llorens & Gil ass. nova 50.7.4
Laserpitio eliasii-Coryletum avellanae [v. Betulo pendulae-Populetalia tremulae] ... 76.14.2

Laserpitio eliasii-Coryletum avellanae Puente, M.J. Lopez, Penas & F. Salegui ass. nova
[v. Betulo pendulae-Populetalia tremulae] 76.14.2
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Lauro azoricae-Juniperetea brevifoline Rivas-Martinez, Lousd, F. Prieto, J.C. Costa,

Dias & Aguiar classis nova

[v. Lavaterion maritimae)

ass. nova

nova

nova

Sarcocapnetea)

Loidi subclassis nova

nova

Sequeira ordo novus

Sarcocapneteal

Sarcocapnetea)

73

Lavandulion lanatae (Martinez-Parras, Peinado & Alcaraz 1984) Rivas-Martinez, Molero
& Pérez-Raya all. nova [v. Lauro azoricae-Juniperetea brevifoliae] 64.15
Lavandulo stoechadis-Cistetum monspeliensis (Lapraz 1974) Rivas-Martinez ass. nova .. 602.1.6
Lavaterion maritimae Rivas-Martinez & Canto all. nova 285

Lavatero maritimae-Erodietum crispi Franquesa ex Rivas-Martinez & Cantd ass. nova
28.5.4

Lilio pyrenaici-Molopospermetum peloponesiaci Rivas-Martinez, Costa & P. Soriano
4232
Limonio binervosi-Armerietum depilatae T.E. Diaz & F. Prieto ass. nova 205.5
Limonio ovalifolii-Frankenion laevis Arbest, Bueno & F. Prieto all. nova 20.5
Limonio ruizii-Sarcocornietum alpini Rivas-Martinez, Canté & Sanchez-Mata ass. nova .. 23.3.1

Linario filicaulis-Ranunculetum cabrerensis R. Alonso, Puente, Penas & F. Salegui ass.
3344

Linario triornithophorae-Coryletum avellanae R. Alonso, Puente, Penas & F. Salegui
ass. nova [v. Betulo pendulae-Populetalia tremulae] 76.14.3
Lonicero periclymeni-Quercetum pyrenaicae Rivas-Martinez ass. nova 76.7.15
Luzulo baeticae-Quercetum pyrenaicae Rivas-Martinez ass. nova 76.7.9
Luzulo henriquesii-Quercenion petraeae Rivas-Martinez & Izcosuball. nova ... 76.8b
Medicagini littoralis-Stipetum capensis M.B. Crespo ass. nova 39.13.9

Mpnio horni-Vandenboschietum speciosae T.E. Diaz, M.C. Fernandez & Collado ass.
30.3.4

Moehringietum castellanae Rivas-Martinez, Cantdé & Izco ass. nova [v. Petrocoptido-
29.1.8

Montio amporitanae-Ranunculetum hederacei Rivas-Martinez, Ferndndez-Gonzilez,
Pizarro, Sanchez-Mata & Sardinero ass. nova [v. Ranunculion omiophyllo-hederacei] ... 11.5.1

Myosotido stoloniferae-Ranunculetum omiophylli Rivas-Martinez, Fernandez-Gonzalez,
Pizarro, Sanchez-Mata & Sardinero ass. nova [v. Ranunculion omiophyllo-hederacei] ... 11.5.2

Mpyriophyllo alterniflori-Potametum natantis Rivas-Martinez, Fernandez-Gonzilez,
Sanchez-Mata, Pizarro & Sardinero ass. nova 3.2.1

Onopordenea acanthii Rivas-Martinez, Béascones, T.E. Diaz, Fernandez-Gonzilez &
34B
Onopordetum acantho-castellani Rivas-Martinez & Sanchez-Mata ass. nova_...............34.10.10
Orlayo grandiflorae-Aegilopetum geniculatae Romo ex Rivas-Martinez & Izco ass. nova,_,_,,,_39.13.11

Paeonio broteroi-Abietion pinsapo (Rivas-Martinez 1987) Rivas-Martinez & Asensi all.
76.11

Parafestucetalia albidae Rivas-Martinez, Capelo, J.C. Costa, Lousd, Fontinha, Jardim &
57b
Parietarion lusitanico-mauritanicae Rivas-Martinez & Cant6 all. nova 413

Petrocoptidetalia pyrenaicae Rivas-Martinez, Canté & Izco ordo novus [v. Petrocoptido-
29b

Petrocoptidetum montserratii Rivas-Martinez, Canté & Izco ass. nova [v. Petrocoptido-
29.3.6

Petrocoptidion glaucifoliae (P. Ferndndez, Penas & T.E. Diaz 1983) Rivas-Martinez,
Cant6 & Izco all. nova [v. Petrocoptido-Sarcocapneteal 29.4

Petrocoptido pyrenaicae-Sarcocapnetea enneaphyllae Rivas-Martinez, Cant6 & Izco
29

classis nova
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Pinetum uncinato-pyrenaicae Rivas-Martinez, Costa, J.A. Molina & P. Soriano ass. nova____74.3.2
Pinguiculo nevadensis-Eleocharitetum quinqueflorae Rivas-Martinez, Asensi, Diez

Garretas, Molero & F. Valle ass. nova 14.2.11
Polycarpaeo niveae-Euphorbion paraliae Rivas-Martinez & Wildpret all. nova [v. Poly.

carpaeo-Traganeteal 81.2
Polycarpaeo niveae-Traganetea moquini Santos ex Rivas-Martinez & Wildpret classis

nova 81
Polysticho falcinelli-Ericion arboreae Rivas-Martinez, Capelo, J.C. Costa, Lousd, Fon-

tinha, Jardim & Sequeira all. nova 82.7
Potentillo anserinae-Agrostietum stoloniferae R. Alonso, Lence, Puente, Penas & F.

Salegui ass. nova 59.13.1
Pruno mahalebo-Cornetum sanguineae Rivas-Martinez, Costa & P. Soriano ass.nova_____ . 66.1.3
Pteridio aquilini-Cytisetum oromediterranei Gavilan, Cantd, Fernandez-Gonzalez, Ri-

vas-Martinez & Sanchez-Mata ass. nova 65.1.6
Pteridio aquilini-Pinetum ibericae Rivas-Martinez & J.A. Molina ass. nova........ e 1445
Pteridio pubescentis-Ericenion azoricae Rivas-Martinez, Lousd, F. Pneto J.C. Costa

Dias & Aguiar suball. nova [v. Lauro azoricae-Juniperetea brevifoliae) 73.1b

Pteridio pubescentis-Ericetum azoricae Rivas-Martinez, Lousd, F. Prieto, J.C. Costa,

Dias & Aguiar ass. nova [v. Lauro azoricae-Juniperetea brevifoliae)
Pulmonario affinis-Abietetum albae Rivas-Martinez, Costa & P. Soriano ass. nova__
Pulmonario affinis-Betuletum pendulae Vigo ex Rivas-Martinez & Costa ass. nova

[v. Betulo pendulae-Populetalia tremulae) 76.12.5
Pulmonario longifoliae-Quercion roboris Rivas-Martinez & Izco all. nova 76.4
Ranunculion omiophyllo-hederacei Rivas-Martinez, Fernindez-Gonzalez, Pizarro,

Sanchez-Mata & Sardinero all. nova 115
Ranunculo adunci-Geranietum sylvatici Rios & Alcaraz ass. nova 43.5.6
Ranunculo thorae-Seslerietum caeruleae Vigo ex Rivas-Martinez ass. nova [v. Salicion

pyrenaicae] 452.7
Resedetum suffruticosae Rivas-Martinez & Sanchez-Mata ass. nova 34.10.13
Retamion monospermae Rivas-Martinez & Cant6 all. nova 65.8
Rhamno catharticae-Ribesetum alpini L. Herrero, M.E. Garcfa, T.E. Diaz, Penas & F.

Salegui ass. nova 66.1.4
Rhamno lycioidis-Pinetum halepensis (J. Torres, A. Garcia, Salazar, Cano & F. Valle

1999) Rivas-Martinez nom. nov. 75.14.3
Rhamno oleoidis-Quercetum rotundifoliae Rivas-Martinez ass. nova 75.3.7

Rosmarinetea officinalis Rivas-Martinez, T.E. Diaz, F. Prieto, Loidi & Penas classis

nova
Roso pendulinae-Fagetum sylvaticae Rivas-Martinez, Costa & P. Soriano ass. nova
Rubetum caesio-canescentis Rios & Alcaraz ass. nova 66.2.
Salicenion cantabricae Rivas-Martinez & T.E. Diaz suball. nova hoc loco
Salici capreae-Betuletum fontqueri Molero & Rivas-Martinez ass. nova [v. Betulo pen.

dulae-Populetalia fremulae) 76.14.9
Salici neotrichae-Populetum nigrae T.E. Diaz & Penas ex Rivas-Martinez & Cantd ass.
nova [v. Salici-Populetea] 71.2.8

Salici purpureae-Populetea nigrae (Rivas-Martinez & Cantd ex Rivas-Martinez, Basco.

nes, T.E. Diaz, Fernandez-Gonzalez & Loidi 1991) Rivas-Martinez & Canté classis

nova 71
Salicion pyrenaicae Vigo ex Rivas-Martinez all. nova 452
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Sambuco racemosae-Prunetum padi Rivas-Martinez, Costa & P. Soriano ass.nova_______.. . 66.5.1
Sarcocapno saetabensis-Chaenorhinetum tenelli M.B. Crespo ass. nova [v. Petrocop.

tido-Sarcocapneteal 292.6
Saturejo salzmannii-Drosophylletum lusitanici (Galan & Vicente 1996) Rivas-Martinez

ass. nova 61.5.4
Saxifragetum bourgeanae Diez Garretas, Asensi & Martin ass. nova 27.14.5
Saxifragetum retusae Gruber ex Rivas-Martinez ass. riova 27.6.8
Scrophulario auriculatae-Epilobietum hirsuti Rios & Alcaraz ass. nova 40.5.6
Sedetum campanulati Rivas-Martinez, Ferndndez-Gonzalez, Sanchez-Mata & Sardinero

ass. nova 1142
Sedetum lagascae Rivas-Martinez, Fernandez-Gonzalez, Sanchez-Mata & Sardinero ass.

nova 9.49
Selaginello denticulatae-Saxifragetum gemmulosae F.J. Pérez, T.E. Diaz, P. Fernandez

& Salvo ex Rivas-Martinez & Izco ass. nova 3053
Senecioni adonidifolii-Cytisetum oromediterranei (Rivas-Martinez 1968) Rivas-

Martinez & Cant6 nom. nov. [v. Cytision oromediterraneo-scoparii] 65.6.2
Senecioni laderoi-Juncetum inflexi M.E. Garcia, L. Herrero, C. Pérez, Penas & F.

Salegui ass. nova 59.15.13
Senecioni lopezii-Quercetum lusitanicae Rivas-Martinez ass. nova 75.11.3
Sideritido ilicifoliae-Thymenion loscosii Rivas-Martinez, Cantd, Fernandez-Gonzélez &

Sanchez-Mata suball. nova 64.5¢
Silybetum hispanici Rivas-Martinez, Cant6, M.B. Crespo & Sanchez-Mata ass.nova . 34.11.7
Sisymbrietum erysimoidis (Ladero, O. Socorro, Molero, M. Lépez, Zafra, Marin, Hurtado

& Pérez-Raya 1981) Rivas-Martinez & Ladero ass. nova 39.8.9
Solenopsio balearicae-Naufragetum balearicae (Duvigneaud 1970) Llorens & Gil ass.

nova 304.4
Southbyo tophaceae-Pinguiculetum dertosensis Asensi & Diez Garretas ass. nova,..............26.2.5

Spergulario rupicolae-Sedetum anglici Arbest, Bueno & F. Prieto ass. nova
Sporobolion arenarii (Géhu ex Géhu & Biondi 1994) Rivas-Martinez & Cant all. nova
Stipetum cazorlensis (J. Torres & Cano in J. Torres, A. Garcia, Salazar & Cano 2001) Ri.

vas-Martinez ass. nova 56.5.5
Suaedetum spicato-splendentis Rivas-Martinez, Cant6 & Sénchez-Mata ass. nova...................25.1.6
Suaedo braun-blanquetii-Tamaricetum canariensis Rivas-Martinez, Canté & Sanchez-

Mata ass. nova 70.3.6
Telinion monspessulano-linifoline Rivas-Martinez, Galdn & Cant6 all. nova [v. Cytiso

villosi-Telinetalia monspessulanae) 65.7

Teucrio expansi-Gypsophiletum hispanicae Rivas-Martinez & Fernandez-Gonzélez ass.
nova
Teucrio leonis-Erinaceetum anthyllidis P. Sinchez & Alcaraz ass. nova
Thymeo gracilis-Cistetum ladaniferi Asensi & Diez Garretas ass. nova
Tofieldio calyculatae-Caricetum pulicaris Rivas-Martinez, Costa & P. Soriano ass. nova
Triseto velutini-Brachypodion boissieri Rivas-Martinez, Molero & Pérez-Raya all. nova,_.
Umbilico gaditani-Asplenietum marini Rivas-Martinez, Lousd, F. Prieto, J.C. Costa, Dias
& Aguiar ass. nova [v. Asplenion marini)
Vaccinio microphylli-Callunetum vulgaris Bueno & F. Prieto ass. nova
Vaccinio myrtilli-Pinetum ibericae Rivas-Martinez & J.A. Molina ass. nova.__
Viburno lantanae-Ulmetum minoris Biurrun & Garcia-Mijangos ass. nova
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Viburno tini-Quercetum roboris (Br.-Bl.,, P. Silva & Rozeira 1956) J.C. Costa, Capelo,

Honrado, Aguiar & Lousi ass. nova
Vinco difformis-Ceratonietum siliquae (Martin, Diez Garretas & Asensi 1992) Rivas-
Martinez ass. nova,

Woodwardio radicantis-Prunetum azoricae Rivas-Martinez, Lousi, F. Prieto, J.C. Costa,
Dias & Aguiar ass. nova [v. Lauro azoricae-Juniperetea brevifoliae]

29

76.7.19

75.3.14

7332
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2. Syntaxon descriptions

ADENOCARPETUM ARGYROPHYLLI ass. nova hoc loco (65.1.1)
[Adenocarpetum argyrophylli Rivas-Martinez & Belmonte in Opusc. Bot. Pharm. Complut. 5: 72.
1989 (art. 2b)]
(Genistion floridae, Cytisetalia scopario-striati, Cytisetea scopario-striati)

Typus associatio: Table 1, rel. 4 [Caceres: Torrejon el Rubio, Parque Natural del Mon-
fragiie, Risco de la Gitana. 39°50°N-6°05"W. 470 m, N, 20 m?].

Characteristic species: Adenocarpus argyrophyllus.

Diagnosis: Broom formations well characterized by the silicicolous Lusitan-Extremadu.
rean endemic Adenocarpus argyrophyllus. They are permanent communities on the rupes.
trian lithosols of the mesomediterranean subhumid belt of the quartzitic mountains from
Extremadura in the environments of the series Pistacio terebinthi-Querco fagineae sigme.
tum, Arbuto-Querco pyrenaicae sigmetum and Pyro bourgaeane-Querco rotundifoliae
sigmetum. They also appear on the granitic lithosols of the supramediterranean humid belt
of the summit areas of the Sierra de San Vicente (Toledo), contacting the climatophilous
oak communities of the Sorbo torminalis-Quercetum pyrenaicae, where we recognize the
subass. genistetosum cinerascentis nova (holotypus, rel. 9), well differentiated by Genista
cinerascens, Cytisus scoparius subsp. scoparius and Pteridium aquilinum.

[RivAS-MARTINEZ, CANTO, SANCHEZ-MATA & BELMONTE]
Table 1

65.1.1 Adenocarpetum argyrophyllii
(Genistion floridae, Cytisetalia scopario-striati, Cytisetea scopario-striati)

Altitude (1=10m) 58 55 76 47 59 58 67 130 130 75
Number of species 6 6 7 7 8 & 13 10 7 &
Ordinal number 1 2 3 4 5 6 7 8 9 10
Characteristic species:

Adenocarpus argyrophyllus 4 3 4 4 3 3 4 5 3V
Cytisus multiflorus + .+ + 2 1 + . . IV
Cytisus eriocarpus .2+ A I
Pteridium aquilinum ... .. .2 211
Genista cinerascens ... .. . .+ 3 1
Adenocarpus complicatus A |
Cytisus scoparius .. . . . . . . + I

Companion species:

Arrhenatherum elatius 1 2 1 12 1 1 .V
Dianthus lusitanus 2 + 1 1 1 + v
Juniperus oxycedrus ..+ .+ 1+ + 1 IV
Quercus rotundifolia .1 0+ 1 1 I
Digitalis thapsi + 1 . + 2 . I
Lavandula sampaioana + .+ . .+ 1 I

Cistus ladanifer ... .+ 4+ 1 . I
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Other species. Companion species: Conopodium majus + in 2. Quercus pyrenaica 1, Santolina
rosmarinifolia 1, Euphorbia oxyphylla +, Rosa canina + in 7. Luzula lactea 2, Agrostis castellana 1,
Armeria lacaitae 1, Festuca ampla 1, Koeleria crassipes 1 in 8. Asphodelus aestivus 1in 9.

Localities: 1. Caceres: Serradilla. Cruz del Cancho. 29S8 QE 41. SE, 40 m’. 2. Céceres: Mirabel. Sie.
rra de los Canchos. 29S QE 31. NE, 40 m® 3. Céceres: Casas de Miravete. Canchal del Agujero. 30S
TK 60. SW, 10 m”. 4. Holotypus ass. Céceres: Torrejon el Rubio, Parque Natural de Monfragiie,
Risco de la Gitana. 39° 50°N-6° 05°W. N, 20 m”. 5. Céceres: Casas de Miravete. Rio Frio. 30S TK 60.
SW, 20 m% 6. Caceres: Serradilla. Cancho de la Cueva. 29S QE 41. SE, 20 m”. 7. Céceres: Casas de
Miravete. Canchal de la Pefiuela. 30 S TK 60. S, 20 m?. 8. Toledo: Real de San Vicente. Pico Pela.
dos. 30T UK 54. NW, 40 m®. 9. Holotypus subass. Toledo: Real de San Vicente. Pico Pelados. 30T
UK 54. N, 40 m%. 10. Synthesized table.

ALCHEMILLO FISSAE-LUZULETUM CANDOLLEI ass. nova hoc loco (48.1.1)
(Salicion herbaceae, Salicetalia herbaceae, Salicetea herbaceae)

Typus associatio: Table 2, rel. 8 [Huesca: Benasque, moraine of Aneto glacier. 42°
39°N-0° 40°E. 2440 m, NE, 10 m].

Table 2
48.1.1 Alchemillo fissae-Luzuletum candollei
(Salicion herbaceae, Salicetalia herbaceae, Salicetea herbaceae)

Altitude (1=10 m) 248 248 268 268 272 244 258 244 244 258 255
Number of species s 5 5 5 7 8 8§ 11 10 13 &
Ordinal number 1 2 3 4 5 6 7 8 9 10 11

Characteristic species:

Luzula candollei 3 4 35 4 3 3 4 4V
Alchemilla fissa 2 2 1 3 11 3 1 + V
Sibbaldia procumbens 2 11 + + 1 + 2V
Veronica alpina 1 1 .11 o+ 11 2V
Gnaphalium supinum .1+ .03 .1 2 . I
Cardamine alpina . | 1 + 1 + I
Salix herbacea 1 I

Carex pyrenaica L . P ¢

Companion species:

Pritzelago alpina + . .t .+ . 1 . . I
Armeria alpina P T |
Taraxacum dissectum .. . .1 .1 . .1 1
Ranunculus pyrenaeus . . A . .1 I
Oxyria digyna P SR | |
Leucanthemopsis alpina B T S | |
Leontodon pyrenaicus D L ]

Other species.Companion species: Carex approximata +in 5. Trifolium alpinum + in 6. Athyrium
distentifolium +, Pedicularis pyrenaica +, Viola biflora + in 8. Cystopteris pseudoregia 1, Saxifraga
moschata + in 9. Nardus stricta 2, Carex parviflora +, Poa alpina -+, Primula integrifolia + in 10.
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Localities: 1. Huesca: Benasque, upper Ibén of Ballibierna. W, 5%, 4 m?. 2. Huesca: Benasque,
upper Ibén of Ballibierna. N, 10 m?. 3. Huesca: Collado de Ballibierna. NE, 4 m” 4. Huesca:
Benasque, seccond upper Ibon of Ballibierna, Little Ice Age stony blocks. 5. Huesca: Benasque,
Circo de Coronas. SE, 10 m?. 6. Huesca : Benasque, upper Ibon of Ballibierna. E, 10 m?. 7. Huesca:
Benasque, Lago Coronas. N, 30%, 4 m” 8. Holotypus ass. Huesca: Benasque, moraine of Aneto
glacier. 42° 39°N-0° 40°E. NE, 10 m?. 9. Huesca: Benasque, Barrancs, glaciar circus of Aneto. E, 4
m?. 10. Huesca: Benasque, Lago Coronas. N, 30%, 10 m”. 11. Synthesized table.

Characteristic species (territorials): Alchemilla fissa, Luzula alpinopilosa subsp.
candollei, Veronica alpina.

Diagnosis: Silicicolous cryorotemperate snow-bed early colonizer perennial community,
spread in glacial high mountains of Central Pyrenees.

[RIvAS-MARTINEZ, COSTA & P. SORIANO]

ALCHEMILLO SAXATILIS-SAXIFRAGETUM PENTADACTYLIS Gruber & Focquet ass. nova
hoc loco (27.6.1)
[Saxifragetum mixtae saxifragetosum bryoidis Gruber 1978 nom. inval. (art. 1), Saxifrago-Alche-
milletum saxatilis Focquet in Doc. Phytosoc. 7: 171. 1982 (art. 5), Saxifrago pentadactylis-Alche-
milletum saxatilis Focquet ex Benito in Acta Bot. Malacitana 25: 212. 2000 (art. 5)]
(Androsacion vandellii, Androsacetalia vandellii, Asplenietea trichomanis)

Typus associatio: M. Gruber (1978): La vegetation des Pyrénées Ariégeoises et Cata.
lanes occidentales (these doct.), page 44, tb. 2, rel. 19. Fac. Sciences St. Jerdme. Marseille
nom. inval. (art. 1). [France, Ariége: Pic Rouge de Belcaire, alt. 2620 m, NE, 100 m?].
Characteristic species: 1 Saxifraga pentadactylis, + Alchemilla saxatilis, + Asplenium sep-
tentrionale, + Draba dubia subsp. laevipes, + Potentilla nivalis, + Saxifraga aspera, -+
Saxifraga bryoides. Companion species: + Huperzia selago, + Phyteuma hemisphaericum,
+ Sedum brevifolium.

Characteristic species (territorials): Saxifraga intricata, Saxifraga pentadactylis.

Diagnosis: Silicicolous cryorotemperate chasmophyte perennial community, well cha-
racterized by the Pyrenean endemics Saxifraga pentadactylis subsp. pentadactylis and
Saxifraga intricata. It grows on fissured cliffy rock faces in Central and East Pyrenees.

[BeniTo & RIVAS-MARTINEZ]

AMPELODESMO MAURITANICAE-ARBUTETUM UNEDONIS ass. nova hoc loco (75.6.1)
(Oleo-Ceratonion, Pistacio lentisci-Rhamnetalia alaterni, Quercetea ilicis)

Typus associatio: Table 3, rel. 9 [Mallorca. Arta: Sa Poca Son. Alt.: 242 m, exp.: NW,
area: 90 m”].

Characteristic species (territorials): Clematis cirrhosa var. balearica, Olea euro-
paea subsp. sylvestris, Rubia peregrina subsp. longifolia, Smilax aspera var. balearica,
Teucrium chamaedrys subsp. pinnatifidum.
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Diagnosis: Phanerophytic sclerophyllous community with an optimum in the thermo.
mediterranean subhumid-humid bioclimatic belts of the Balearic biogeographical Subpro.
vince. It is usually found in gravelly soils derived from dolomitic rocks, and locally in
clayey soils from the Keuper, as a substitution stage of Quercus ilex forests.

[LLORENS, GIL & TEBAR]

Table 3
75.6.1 Ampelodesmo mauritanicae-Arbutetumn unedonis
(Oleo-Ceratonion, Pistacio-Rhamnetalia alaterni, Quercetea ilicis)

Altitude (1=10 m) 25 23 15 14 17 16 20 22 24 15 55 23 20 22
Number of species 16 12 16 12 14 12 12 16 13 15 9 9 9 I3
Ordinal number 1 2 3 4 5 6 7 8 9% 10 11 12 13 14

Characteristic species:

Arbutus unedo 4 4 2 5 4 3 2 2 4 2 2 2 2V
Ampelodesmos mauritanica .1+ + 1+ + 1 1 + 3 3 V
Phillyrea angustifolia i1 1r 1r + tr + 1 . . + + 4+ IV
Rubia longifolia 1 + + + + + + + 1 . + IV
Pistacia lentiscus + + + + o+ T+ 1 + v
Pinus halepensis + + + 4+ 1 + + . I
Smilax balearica + + + . 1 + 1 + I
Quercus coccifera r . 2 + . + 3 3 . . . . . 1
Quercus ilex .o+ L+ + + + + . .. I
Teucrium pinnatifidum + + . .o+ + + 10
Lonicera implexa + + + + o+ II
Rhamnus alaternus + + + + I
Chamaerops humilis R + + II
Osvyris alba A O |
Asparagus acutifolius B T SR O N ||
Clematis balearica + . . . .+ . . .+ . . I
Olea sylvestris o+ .+ 0+ 0. 0TI
Companion species:

Calicotome spinosa .o+ + 1 + + + 3 2 + + IV
Dorycnium pentaphyllum + 4+ 4+ 4+ + +  + +  + v
Cistus salviifolius + + o+ Lo o+ L 4+ + m
Erica multiflora + . .+ .+ .1+ . . + . 1II
Cistus albidus B U + I

Other species. Characteristic species: Erica arborea 1 in 9, + in 11. Myrtus communis +1in 9 and
11. Juniperus oxycedrus + in 6. Daphne gnidium + in 13. Companion species: Carlina corymbosa
+in 1 and 10.Teucrium capitatum + in 3 and 6. Cistus monspeliensis +1in 5, 1 in 7. Rosmarinus offici.
nalis +1in 6 and 11.Fumana thymifolia + in 3. Cyclamen balearicum +in 5. Bonjeanea hirsuta 1 in 7.

Localities: 1. Mallorca. Arta: Puig des Coscolls. 100 m?. 2. Mallorca. Arts: Na Carro. NE, 120 m?. 3.
Mallorca: Entre Porreres y Llucmajor. S, 110 m®. 4. Mallorca. Palma: Coll de sa Creu. NE, 100 m?. 5.
Mallorca. Arta: Son Forteza. NW, 100 m”. 6. Eivissa : Serra de San Joan. NE, 120 m% 7. Mallorca.
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Palma: Son Cotoner, S, 120 m’. 8. Mallorca. Palma: Entre Capdelld y Galilea. SE, 100 m?. 9.
Holotypus ass. Mallorca. Arté: Sa Poca Son. NW, 90 m’. 10. Mallorca. Art4: Puig d’Esquerra. E,
100 m* 11. Mallorca. Liuc (Keuper). NW, 90 m* 12. Mallorca. Artd: Sa Duaia. SW, 100 m?. 13.
Mallorca. Felanitx: Puig de Santueri. E, 100 m* 14. Synthesized table.

ANDRYALO LAXIFLORAE-HYPARRHENIETUM HIRTAE Peinado, Martinez-Parras & Alcaraz
ass. nova hoc loco (56.7.2)
{Andryalo laxiflorae-Hyparrhenietum hirtae Peinado, Martinez-Parras & Alcaraz in Bartolomé,
Peinado, Martinez-Parras, Alcaraz & J. Alvarez Cruz 1989 nom. inval. (art. 1)]
(Hyparrhenion hirtae, Hyparrhenietalia hirtae, Lygeo-Stipetea)

Typus associatio: Cadiz: Between Medina-Sidonia and Vejer de la Frontera, 80 m, 20
m’. Characteristic species: 3 Hyparrhenia sinaica, 2 Hyparrhenia hirta, | Dactylis hispani-
ca, + Andryala laxiflora, + Bituminaria bituminosa. Companion species: 1 Melica magno-
lii, 1 Phagnalon saxatile, + Carlina hispanica, + Cynodon dactylon, + Galactites tomen-
tosa. ‘

Characteristic species (territorials): Andryala laxiflora, Hyparrhenia hirta, Hypa.
rrhenia sinaica.

Diagnosis: Perennial subnitrophilous grassland community of Gaditan-Algarvian and
Aracenan-Pacensian distribution. It is dominated by paleotropical Andropogoneae such as
Hyparrhenia hirta and Hyparrhenia sinaica and other companion species such as Andryala
laxiflora, a silicicolous southwest Iberian and Tangerine element with thick capitula co-
vered with dense, glandular-hairy indumentum.

[Diez GARRETAS & ASENSI]

ANTHOXANTHO OVATI-VULPIETUM GENICULATAE ass. nova hoc loco (39.10.1)

(Echio plantaginei-Galactition tomentosae, Thero-Brometalia, Stellarietea me-
diae)

Typus associatio: Table 4, rel. 6 [Toledo: Castillo de Bayuela. 30TUK54. 400 m, SW,
10 m?].

Characteristic species (territorials): Anthoxanthum ovatum, Gaudinia fragilis, Hor.
deum geniculatum, Phalaris paradoxa, Vulpia geniculata.

Diagnosis: Lusitan-Extremadurean mesomediterranean euoceanic community, slightly
nitrophilous and flowering in late spring, where many tall grasses are abundant: Vulpia ge.
niculata, Anthoxanthum ovatum, Gaudinia fragilis, Phalaris paradoxa, Bromus hordea-
ceus, Hordeum geniculatum, etc., as well as sever