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Résumé - L’état actuel de conservation des populations de onze espèces de lichens 
menacées, des zones côtières de la Communauté de Valence, est analysé. Les cartes et l’aire 
de distribution actuellement connue sont aussi présentées. Des populations de lichens 
menacés ont été sélectionnées au hasard et ont été quantitativement étudiées par un 
comptage du nombre d’individus et une estimation de la surface du substrat colonisé pour 
de futurs suivis. Le déclin actuel, projeté ou suspecté des populations de ces espèces de 
lichens est discuté en fonction de leurs habitats. La plupart des menaces rencontrées sont 
dues à des activités humaines telles que l’urbanisme et le feu. A partir de cette information, 
les catégories et critères de ITUCN ont été revus pour ces espèces de lichens. Les 
perspectives futures pour ces populations sont envisagées en fonction de l’état de 
conservation actuel de leur habitat et leur gestion.
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Abstract - The current conservation status of populations of eleven threatened lichens from 
Coastal areas of the Valencian Community is analysed. Maps and current known distribution 
are also provided. Randomly selected threatened lichen populations hâve been 
quantitatively studied by counting the number of individuals and estimating the area of 
substrate colonisation for future surveys. Présent, projected or suspected décliné in 
populations of these lichen species is noticed by inspection of their habitats. Most of the 
threats found are due to human activity in the form of urbanism and fires. With this 
information in mind, the IUCN categories and criteria were reassigned to the lichen species. 
Future perspectives of these populations are speculated according to présent day habitat 
conservation and management.
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INTRODUCTION

Although many strategies hâve been successfully applied to vascular 
plant conservation in Spain (see review in Laguna-Lumbreras, 1998), cryptogams 
hâve been omitted because of the lack of information of their conservation status 
therefore being other organism prioritised over them. However, during the past 
decade, there has been increased interest on lichen conservation in the Iberian 
Peninsula resulting on the first production of species catalogues, for several 
territories (Carballal et ai, 1995; Atienza & Segarra, 1999a; Llimona & Hladün, 
2001). A second step forward resulted on the tentative inclusion of certain species 
in Red Lists (Carballal et al., 1999; Atienza & Segarra, 2000; Martinez et ai, 2003) 
based on the modification of the criteria applied to vascular plants to 
accommodate cryptogams (Church et al., 1996; Hodgetts, 2000).

Nevertheless there are some lichen taxa that appear to be naturally rare. 
Most endangered lichen species face the risk of population décliné, even global 
extinction, because of several factors derived from human activity. The sensitivity 
exhibited by many lichens to environmental pollution (Richardson, 1992), because 
the increase of habitat alteration due to fires, forestry management and urbanism 
(Thor, 1995). These factors added to the unsuitability of the ex situ conservation 
strategies used for plants (i.e. germplasm collections, cultivation in botanical 
gardens) for these symbiotic organisms, makes that conservation of lichens still 
remains a matter of concern. Ail this indicates that the maintenance of 
populations of a certain lichen species, can only be ensured by the conservation 
of the habitat and community in which it develops. Thus one can expect that 
lichen species occurring within the perimeter of Natural Parks and other protected 
areas are better preserved; however, this is not the case for many endangered 
lichen taxa which inhabit small areas in non-protected areas.

Although a number of species were included in the preliminary Red List 
of the Valencian Community (Atienza & Segarra, 2000), this study has focussed 
on a smaller sample of species that are confined to Coastal habitats because of: (i) 
conversely to other areas, these ones hâve been subjected to intense lichen 
surveys (Alonso & Egea, 1989; 1994a; 1994b; Alonso et al, 1989; Egea, 1989; Egea 
& Llimona, 1984; Egea & Torrente, 1985; Llimona, 1980) and conséquent^ large 
data-sets are available, and (ii), these habitats hâve declined exponentially in 
Valencian Community territory during the past years due to man activity. In 
addition the Mediterranean végétation of Coastal rocky shores hâve been listed as 
a Priority Habitat (annex I) by the European Union Habitats Directive 92/43/ 
CEE, since they house the only extant populations of many rupicolous endemic 
plants world-wide. With this in mind, the goal of the présent work is evaluate the 
conservation status of the endangered lichens populations inhabiting Coastal 
areas; so that a methodology can be developed to monitor lichen populations for 
conservation and management tasks.

MATERIAL AND IMETHODS

The Valencian région (Spain) includes three provinces (Alicante, Valen- 
cia and Castellôn), covering about 24.000 km2 which are located along the Eastern 
coast of Spain. In this study populations of eleven régional Red-list lichens (Atienza 
& Segarra, 2000) found along the Coastal areas were studied. Seven of these taxa
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Table 1. Location and ecological data of the sites studied.

N° Site Province UTM grid Altitude m Substrate Végétation

1 La Caleta Alicante 31SBC5794 50 Limestone rocks Rupicolous plants

2 Cabo S. Antonio Alicante 31SBC555997 130 Limestone rocks Rupicolous plants

3 Cabo de la Nao Alicante 31SBC5991 170 Limestone rocks Rupicolous plants

4 Ilia Grossa Castellôn 31SCE022193 60 Basaltic rocks Rupicolous plants

5 Massenes Alicante 31SBC5294 60 Pinus halepensis P. halepensis stands

6 La Granadella Alicante 31SBC5591 150 Querctis coccifera Q. coccifera forest

7 La Guardia Alicante 31SBC5792 140 Pinus halepensis P. halepensis stands

8 Puebla de 
Benifassar

Castellôn 31TBF695043 750 Quercus ilex Q. ilex forest

9 La Murta Valencia 30SYJ2834 50 Quercus coccifera/ Q. coccifera forest 
Olea europaea

10 El Marenyet Valencia 30SYJ3836 10 Cupressus
sempervirens

C. sempervirens 
stands

are saxicolous: Anema suffruticoswn, Arthonia meridionalis, Dirina immersa, 
Dirina paradoxa subsp. africana, Ingaderia troglodytica, Lecanographa subgrumu- 
losa, Opegrapha lutulenta-, the remaining four are epiphytes: Parmotrema hypo- 
leucinum, Ramalina lacera, Ramalina pusilla, Schismatomma albocinctum.

Several sites were selected (Table 1) on the hasts of previous studies such 
as the check-list of the area in Atienza & Segarra, 1999a, and other following 
addenda (Atienza & Segarra 1999b, 2000, Atienza et al, 2001). At each site the 
habitat of the species was re-inspected and the populations of each species located 
by using square quadrats/grid of 10 cm2 randomly. The total number of squares 
established varied according to the population size of the species considered. For 
each quadrat the average cover was estimated following Puche & Gimeno (2000) 
and Atienza & Segarra-Moragues (2002); also the number of thalli were counted 
to conduct a census. Thus, for well-delimited crustaceous, fruticulose and foliose 
lichens, continuons and conspicuous thalli were assumed to belong to a single 
individual. However, for certain cases, as previously acknowledged for bryophytes 
(Hallingbàck et al, 1998), it is impossible to déterminé what constitutes an 
individual. In order to overcome this, therefore we hâve considered each separate 
area occupied by lichen thalli in each quadrat as a single individual.

Number of thalli and percentage of substrate colonization is given in 
Figs 1 to 3, also mean percentage values of lichen taxa in each studied locality are 
given in Table 2.

The conservation status of the species was classified using the IUCN (1994) 
and the IUCN (2001, revised version) guidelines. Threat categories were assigned to 
the selected lichen taxa at régional scale within The Valencian Community. These 
categories were interpreted according to Hodgetts (2000) and comply with the modi­
fications of Church et al (1996). Only three categories were considered for the taxa 
studied: CR, for Critically Endangered; EN, for Endangered and VU for Vulnérable. 
Because of the unavailability of previous surveys on the population dynamics of these 
taxa the criteria A, C and E (as in Church et al, 1996) were not used. Criterion B is 
applied to taxa with a narrow distribution area, which are présent in few localities (no
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Fig. 1. Number of thalli (grey squares, right axis) and percentage of substrate colonisation (black 
bars, left axis) for the lichen taxa surveyed in each plot, a) Arthonia meridionalis, plots 1-2, site 1; 
b) Dirina immersa, plots 1-5, site 2; plots 6-10, site 1; plots 11-15, site 3; c) Dirina paradoxa subsp. 
africana, plots 1-10, site 4; d) Ingaderia troglodytica, plots 1-10, site 2; plots 11-15, site 1; 
e) Lecanographa subgrumulosa, plots 1-6, site 2; f) Opegrapha lutulenta, plots 1-10, site 4.

more than one hectad for CR, two to five for EN and six to ten for VU) and whose 
population are declining or prone to décliné in the near future. Criterion D was 
applied to taxa with small population sizes (< 50 mature individual for CR, < 250 
mature individuals for EN, and < 1000 mature individuals for VU DI and with 
restricted habitat or known from up to four localities for VU D2). Total number of 
10 x 10 Km squares in Valencian Community is given in Table 3. Threats that affect 
selected taxa are indicated by numbers (Table 3) following the System set up by 
IUCN to species proposai red-list questionarie assessment (see http://iucn.org/ 
themes/ssc/redlist/RLcats2001booklet.html). Threats can be due to intrinsic factors 
(Le. low densities, poor recruitment, small number of known populations or small 
population size, for “naturally rare” species) but more often they are extrinsic and 
mainly derived from human disturbance or are human induced (infrastructure devel­
opment due to tourism/recreation activities and fires). These threats were encoded by 
the numbers: 1, restricted range/poor recruitment; 2, forest management activities/ 
agriculture crops; 3, tourism/recreation; 4, fires; 5, urbanism infrastructure develop­
ment; 6, habitat loss/degradation and 7, déforestation.
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Fig. 2. Number of thalli (grey squares, right axis) and percentage of substrate colonisation (black 
bars, left axis) for the lichen taxa surveyed in each plot, a) Parmotrema hypoleucinum, plots 1-5, 
site 5; plots 6-15, site 6; plot 16, site 7; b) Ramcilina pusilla, plot 1, site 5; plots 2-6. site 7; plots 7-9, 
site 6; plot 10, site 9. c) Schismatomma albocinctum plots 1-2 site 2. plot 3 site 3.
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Fig. 3. Number of thalli (grey squares, right axis) and percentage of substrate colonisation (black 
bars, left axis) of Ramcilina lacera in each plot. Plots 1-7, site 5; plots 8-17, site 6; plots 18-27, 
site 10; plots 28-32, on Olea europaea, site 9.
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Table 2. Mean colonisation percentage values of the lichen taxa in each studied localities.

Taxa 1 2 3 4 5 6 7 8 9 10

Arthonia meridionalis 11.5
Dirina immersa 54.2 78.4 78.4
Dirina paradoxa subsp. africana 57
Ingaderia troglodytica 34.6 14.1
Lecanographa subgrumulosa 32.17
Opegrapha lutulenta 20.2
Parmotrema hypoteucinum 9.6 9.4 5.6
Ramalina lacera 15.9 14.71 6.6 5.2
Ramalina pusilla - 5.5 12.5
Schismatomma albocinctum 10.5 32

Table 3. List of threatened lichen taxa front Coastal areas of the Valencian Community. For each 
taxon the threat category, criteria for inclusion, main threats and number of 10 x 10 Km UTM 
squares where each taxon occurs as well as province, are indicated. A, Cs, and V, correspond to 
Alicante, Castellôn and Valencia provinces respectively.

Taxa Category Criteria Threats Total number 
of 10 Km2 squares

Anema suffruticosum CR, EX? D 1,3 1 (A)
Arthonia meridionalis VU D2 1,3,5 2 (A)
Dirina immersa VU D2 3,5 3 (A)
Dirina paradoxa subsp. africana EN B 1,6 1 (Cs)
Ingaderia troglodytica CR D 1,3,5 1 (A)
Lecanographa subgrumulosa EN D 1,3,5 2 (A)
Opegrapha lutulenta VU D2 1,6 1 (Cs)
Parmotrema hypoleucinum EN B 2, 3, 4, 5,6, 7 3 (A, Cs)
Ramalina lacera VU B 2,3,4, 5,6,7 4 (A, V)
Ramalina pusilla EN B 1,2,3,4,5,6,7 2(A,V)
Schismatomma albocinctum EN D 1,3,4, 6,7 2 (A)

THREATENED LICHENS LIST FROM COASTAL AREAS 
OF THE VALENCIAN COMMUNITY

Anema suffruticosum P. Moreno & Egea - Critically Endangered, Extinct?

This species was originally reported in a small stand in the Cabo de La 
Nao a frequented tourism récréation area located in Alicante Province coast. The 
type locality is the only site known in the Iberian Peninsula for this species. In this 
area a population not bigger than 50 thalli of A. suffruticosum was reported front 
calcareous rocks of the Coastal cliff at 150 m. a. s. 1. in ornithocoprophyle lichen 
communities that are exposed to high light and température conditions during
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Fig. 4. World distribution of threatened Coastal lichens: a) Anema suffruticosum; b) Ingaderia tro- 
glodyticcr, c) Arthonia meridionalis; d) Lecanographa subgrumulosa; e) South European distribu­
tion view of Parmotrema hypoleucinum; f) Schismatomma albocinctum; g) South European 
(Canary islands included) distribution view of Ramalina lacera and h) Ramalina pusilla.

summer (Moreno & Egea, 1992). Recently it has been discovered in two Italian 
localities (Nascimbene, 2002), being this its whole world distribution (Fig. 4A). 
The existence of the only known Iberian population of A. suffruticosum has not 
been confirmed in the area since its description in spite of several carefull
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inspections of the type locality and of other potential sites in the surrounding area 
for the past five years. However because of the inaccessibility of the habitat in 
which it grows, their presence in the area can not be totally discarded.

Arthonia meridionalis Zahlbr. - Vulnérable

This species has been reported exclusively from calcareous rocks of 
Coastal cliffs, where it occupies shady and sheltered positions. It is mainly 
distributed (Fig. 4 C) through Coastal areas of Mediterranean Europe: Greece, 
formerYugoslavia, Corsica, Sardinia, South East of Spain. Argelia and Morocco. 
Also is known from Southern Portugal (Egea, 1989; Roux & Egea, 1992) and from 
some localities of northern Spain (Renobales, 1996). In The Valencian 
Community it was previously known in Coastal areas of Alicante Province such as 
Calpe: Penôn de Ifach (Alonso & Egea, 1994b), and from the présent study in 
Xàbia: La Caleta. In this area the species has a restricted distribution being 
présent in two squares of 10 Km2 in total. Figure la, shows data from “La Caleta” 
(site 1) in which the populations analysed hâve a lower mean density of thalli (6.5) 
and a lower mean colonisation percentage (11.5%). Unfortunately urban touristic 
development in the area is in the increase around this site.

Dirina immersa Müll. Arg. - Vulnérable

This species colonises calcareous Coastal cliffs, growing in overhangs and 
vertical rocks on shady sheltered habitats (Alonso & Egea, 1994b; Alonso et al, 
1989; Egea, 1989). In Europe and North Africa it is mainly distributed around the 
Mediterranean Région (Fig. 5 A), where it is known from Egypt, Libya, Portugal 
and South-Western Morocco and Spain where it has been reported from Balearic 
Islands, Murcia and Alicante provinces, it is also known from Yemen and Socotra 
Island in the Indian Océan (Tehler, 1983, Egea, 1989). In Alicante - which is part 
of the study area - province it was previously known from three localities: Dénia: 
Sierra del Montgô, Calpe: Penôn de Ifach ( Alonso et ai, 1989 ), and Xàbia: Cabo 
de La Nao, Cabo de San Antonio and La Caleta. The latest two sites from Xàbia 
hâve been discovered during this survey. In The Valencian Community this 
species is présent in three squares (U.T.M. grid) of 10 Km2 (five squares of 1 Km2 
in total) and holds the best status among the calcicolous lichens of this area 
(Fig. 1b), because of the largest number of populations, the highest number of 
thalli (28, 2.4, and 23.8) and the highest percentage of surface colonisation (54.2%, 
78.4%, and 78.4%) in the three localities studied (site 1: La Caleta, site 2: Cabo 
San Antonio, and site 3: Cabo de La Nao, respectively). However the three sites 
are popular touristic areas, and la Caleta site is outside existing conservation 
areas.

Dirina paradoxa subsp. africana (Fée) Tehler - Endangered

This saxicolous species occurs in basaltic rocks in vertical Coastal cliffs in 
Northern exposures directly influenced by the sea water spray. The subspecies 
africana has its core distribution (Fig. 5B) in the Mediterranean (incl. Northern 
Africa), The Canary Islands and Atlantic coast of Northern Africa. It is also 
known from Cabo Verde, Sénégal, Yemen and Socotra Island (Tehler, 1983). In 
Spain it has been reported from four Coastal provinces: Alméria, Câdiz, Murcia
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Fig. 5. a) World distribution map of Dirina immerscv, b) Europe and North Africa distribution of 
Dirina paradoxa subsp. africana. c) World distribution map of Opegrapha lutulenta.

(Egea, 1989) and Castellôn (Calatayud, 1998, Atienza & Segarra, 1999b) as the 
northernmost known locality of this taxon in The Columbretes archipelago. These 
are several small volcanic islands and islets, about 30 miles from the coast of 
Castellôn province. However this taxon colonizes a small area (less than a square 
of 1 Km2) of north facing cliffs in the biggest island of the archipelago (Ilia 
drossa, site 4). Nevertheless, populations of D. paradoxa subsp. africana (Fig. le) 
are in good condition in the area with a mean percentage of substrate colonisation 
of 57%. Furthermore, some time ago the islands were used for marine firing 
ranges (Serrano, 1991), and subsequently both cliffs and lichen populations were 
probably damaged and some habitat loss could hâve occurred. The main 
conservation interest of these populations résides in their being at the northern 
lirait of the subspecies range (Fig. 5B).

Ingaderia troglodytica Feige & Lumbsch. - Critically Endangered

This is the only Mediterranean species of the genus Ingaderia which 
includes two more species with a disjunct distribution in South America (Feige & 
Lumbsch, 1993). I. troglodytica grows exclusively on calcareous vertical rocks and 
overhangs of Coastal cliffs in shady and sheltered habitats. Its world distribution 
(Fig. 4 B) encompasses four sites in Italy, including Sicily and Sardinia Islands 
(Nimis & Tetriach, 1999; Obermayer, 1994), Morocco and Spam where is known 
from the type locality in Minorca (Balearic Islands; Feige & Lumbsch, opus cit.) 
and three mainland localities, two of them in the Valencian Community area



176 V. Atienza & J. G. Segarra-Moragues

(Alicante Province) and one in Alméria Province. In Alicante Province it bas 
been reported from: La Caleta (site 1) and Cabo San Antonio (site 2) (Atienza & 
Segarra, 1999b); however more localities could bave been overlooked due to the 
inaccessibilité of the habitat. After the careful inspection of these two sites 
(Fig. Id) a better status was noticed for La Caleta (site 1) population with 18.4 
thalli occupying a mean area of 34.6 cm2 versus the 6.8 thalli occupying a 14.1 cm2 
mean area in Cabo San Antonio (site 2). This species covers a small area, less than 
a 10 m square in total in the Valencian Community. This restricted distribution 
range and limited dispersai capacity is probably due to the absence of 
reproductive structures i.e. isidia, soredia and apothecia which unknown (cf. Feige 
& Lumbsch, 1993). This would be the principal threat to the species. Moreover la 
Cateta is not a conservation site and could be urbanized in the future.

Lecanographa subgrumulosa (Egea, Torrente & Manrique) Egea & Torrente - 
Endangered

This species grows exclusively on précipitons calcareous rocks on Coastal 
cliffs, occurring in shady sheltered habitats in northern exposures. Its world distri­
bution range (Fig. 4 D) is restricted to Northern Morocco and SE of the Iberian 
Peninsula (Egea et ai, 1993; Egea & Torrente,1994). In Spain it h as been reported 
from two localities at the north of Alicante Province: Dénia, Sierra del Montgô 
(type locality) and Xàbia, Cabo de San Antonio (site 2). L. subgrumulosa, shows a 
restricted distribution range, but it is abundant in the studied area. In the popula­
tion studied (Fig. le), the mean number of thalli was 5.67 which occupied a mean 
area of 32.17 %. This species is often accompanied by Dirina immersa and Ingade- 
ria trogloditica populations. In The Valencian Community this species is known of 
two squares of 10 Km2 in total. Restricted range coupled with tourism impact on 
the environment are the mean threats to this species.

Opegrapha lutulenta Nyl. - Vulnérable

This saxicolous species grows on crevices and vertical acid rocks in rather 
shaded habitats in Coastal areas of the Western Mediterranean and Macaronesia 
(Canary Islands) régions. It is known (Fig. 5 C) from Algeria, France (Eastern 
Pyrenees), Italy (Liguria, Toscana, Sardinia and Sicily) and Morocco (Torrente, & 
Egea, 1989). In mainland Spain it spreads through several provinces: Alméria, 
Cadiz, Murcia, Catalonian coasts and also in Mallorca (Balearic Islands). In the 
Valencian Community it bas a restricted distribution range in the Columbretes 
archipielago (Castellôn province), where it colonises basaltic substrata in northern 
cliffs of the Ilia drossa (site 4). As in the case of Dirina paradoxa subsp. africana, 
the populations of O. lutulenta were affected in the past by marine fire practices. 
The damage caused by such activities to the populations is uncertain but the fact is 
that O. lutuenta (Fig. If) is not abundant, colonising only an average 20.2%, so the 
habitat of this species could hâve well been damaged. Although the species is also 
known from north of the Iberian Peninsula coasts and coast of North Africa, the 
rarity of Coastal acid rocks in the Valencian Community makes its future uncertain.

Parmotrema hypoleucinum (J. Steiner) Haie - Endangered

This epiphytic species occurs on bark of conifer and deciduous trees in 
temperate shaded areas with high atmospheric humidity. It spreads (Fig. 4 E)
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through Southern Atlantic areas and Western Europe with spotted distribution in 
the Mediterranean région (e. g. Coastal areas of Italy: Toscana, Sicily, Sardinia, 
Latium, Calabria). In the Iberian Peninsula it bas been recorded from Portugal 
(Tavares, 1945; Jones, 1980; Fos, 1998) and several provinces of Spain: Câdiz 
(Werner, 1975; Crespo & Bueno, 1984; Fos, 1998), Gerona (Gômez-Bolea, 1985; 
Fos, 1998), Huelva (Fos, 1998) and Balearic Islands (Mus & Fiol, 1990). In the 
Valencian Community is scarce but présent in Castellôn (Atienza, 1990; Atienza 
& Barreno, 1991) and in Alicante (Atienza & Segarra, 1999b) growing on Pinus 
halepensis, Quercus coccifera and O. ilex. The current status of P. hypoleucinum 
in the previously cited sites was investigated in this study. Its presence was 
confirmed for Alicante but it is now extinct from the locality of Traiguera in 
Castellôn, because of urbanisation in the area and loss of its habitat. Data from 
the remaining localities are shown in Table 2 and Fig. 2a, but only a single thallus 
was found in a more inland site in Castellôn province (Table 2, site 8). 
Furthermore other Ramalina species such as R. fastigiata, R. fraxinea, R. farinacea 
and R. canariensis are more tolérant to eutrophication and dryness due to both 
inorganic fertilisers and cattle grazing than Parmotrema hypoleucinum, displacing 
it from its habitat e.g.: Puebla de Benifassar (site 8). Fortunately the sites in 
Alicante hâve better preserved populations (Table 2, sites 5, 6). However mean 
thalli density is low (1-1.6) and so is the mean colonisation percentage, 9.6, in 
site 5: Massenes and in site 6, la Granadella, 9.4. Moreover the latter population 
survived the fire in summer 2000 which devastated Quercus coccifera garrigue 
forest in the surroundings of the site. In the site only a small area of 50 m2 with 
unaffected trees is the refuge of the remaining population of P. hypoleucinum. A 
décliné of the phorophyte population is going to hâve a direct impact on the 
expansion of P. hypoleucinum and other associate lichen species as Ramalina 
pusilla and R. lacera. The habitat loss by development due to increased tourism is 
also évident in La Guardia and Massenes (sites 7 and 5 respectively).

P. hypoleucinum bas been mentioned in the first European Red-List of 
macrolichens as Vulnérable (Serusiaux, 1989). In the Valencian area the habitat 
loss or détérioration due to urban development, and lires is the clearest cause of 
the décliné of the species. The total number of sites in the Community is three.

Ramalina lacera (With.) J.R. Laundon - Vulnérable

This is an epiphytic species like the préviens taxon grows on bark of 
several conifer and deciduous trees on rather shaded sheltered habitats with high 
atmospheric humidity. It is présent in Atlantic and Mediterranean areas from 
Southern Scandinavia, Scotland, Portugal (Estremadura, Algarve) and 
Macaronesia (The Canary Islands) (Werner, 1975; Krog & James, 1977; Jones, 
1980; Krog & Osthagen, 1980; Hernandez-Padrôn, 1987; Arroyo, 1991) to 
Mediterranean coast of Italy (Sardinia and Sicily) (Nimis, 1993) and south- and 
eastern coasts of Spain. It h as also been reported from North America 
(California) (Brodo et al, 2001). In Spain (Fig. 4 G), it is restricted to some Coastal 
localities of Câdiz, (Fos, 1998) Gerona, Tarragona (Gômez-Bolea, 1985), Huelva, 
Murcia, Alméria, Balearic Islands (Mallorca, Menorca, Ibiza and Fomentera) 
(Arroyo, 1991), Alicante and Valencia (Atienza, 1990, Atienza & Barreno, 1991; 
Atienza & Segarra, 1999a). In the two latest provinces belonging to the Valencian 
Community, Ramalina lacera grows on Pinus halepensis, Quercus coccifera and 
O. ilex where it is often accompanied by Parmotrema hypoleucinum and Ramalina 
pusilla. In the studied sites (Fig. 3) it is abundant with mean thalli density of
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1-3.2, and the populations are healthy. Nevertheless the populations (sites 5, 6) of 
Alicante are in a better conservation status, as the thalli are bigger (15.9%-14.71% 
of mean substrate colonisation) than those in sites 9 and 10 of Valencia (6.6%- 
5.2% of mean substrate colonisation), probably because of the better conservation 
of the tree canopy and general habitat conditions. Moreover its endangered status 
is evidenced because in some of the studied sites (9, 10) it grows on cultivated 
phorophytes and consequently more prone to alterations due to human 
agricultural activities; e.g. the lower branches of the trees in which R. lacera grows 
are removed in El Marenyet (site 10). The main threats to this species range from 
eutrophication caused by inorganic fertilisers used in agriculture to lires (summer 
2000 fire in la Granadella site). Also the habitat is being lost to urban 
development due to increased tourism; e.g. La Guardia and Massenes sites. Los 
(1998) pointed out the absence of this species in some localities of Gerona where 
it was previously known. Total number of sites occupied by R. lacera in the 
Valencian Community is four.

Ramalina pusilla Le Prév. ex Duby - Endangered

This epiphytic species has similar ecological requirements to those of 
R. lacera and Parmotrema hypoleucinum but a much more restricted distribution 
area. Its worldwide distribution (Fig. 4 H) ranges from the Mediterranean coast 
of France, West of Italy, and Spain, to the coasts of Algeria, Portugal, The Canary 
Islands and the Azores (Harmand, 1909, Abbayes, 1954, Werner, 1975; Krog & 
Osthagen, 1980; Hernandez-Padrôn, 1987, Clauzade & Roux, 1985, Nimis, 2003). 
In the Iberian Peninsula it has been reported from Câdiz, Gerona (Fos, 1998), the 
Balearic Islands (Llimona, 1976; Tonsberg, 1980; Hoffman, 1990) Alicante 
(Atienza & Segarra, 1999b) and Valencia (the présent). It has been collected on 
bark of Olea europaea, Pinus halepensis and Quercus coccifera. R. pusilla (Fig. 2b) 
forms low density populations in the south of Valencia (site 9) and the north of 
Alicante (sites 5, 6, 7). The number of thalli per site was very low with only one 
thallus found per site. Its mean percentage of colonisation is also low (l%-6.3%) 
because of the small size of its thallus and the compétition for the habitat with 
other, more invasive, Ramalina species such as R. calicaris (L.) Fr., R. canariensis 
J. Steiner, R. farinacea (L.) Ach. R. fastigiata (Pers.) Ach. and R. fraxinea (L.) 
Ach.). The later Ramalina species tolérâtes eutrophication and dryness due to 
both inorganic fertilisers and cattle grazing better than R. pusilla displacing it from 
its habitat. Habitat loss due to touristic development is also évident in La Guardia 
and Massenes (sites 7 and 5 respectively). As in the case of Parmotrema 
hypoleucinum, the populations of R. pusilla were affected by a fire in summer 
2000 which devastated the populations of a Quercus coccifera garrigue forest in 
the surroundings of the Granadella (site 6). Fire could cause the extinction of this 
rare species in the provinces of Valencian and Alicante. Presently the total 
number of 10 km2 sites of this species is two.

Schismatomma alhocinctum (Nyl.) Zahlbr. - Endangered

This is an epiphyte species that grow on dense garrigues of shaded and 
humid Coastal areas. It lias a restricted world distribution in the coast of the 
Western Mediterranean région (Fig. 4 F). It is known only from Morocco, Italy 
(Sardinia), south of France and Portugal (Torrente & Egea, 1989; Letrouit- 
Galinou et al., 1994; Boom & Giralt, 1996; Boissiere & Montavont, 2000, Nimis,
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2003). In Spain it is restricted to the eastern coast of the Balearic Islands 
(Mallorca) and Alicante province (Torrente & Egea opus cil), where it colonises 
the bark of Pinus halepensis and Pistacia lentiscus in habitats subject to sea-water 
spray. Coastal areas of Alicante shelter the only known populations of 
Schismatomma albocinctum in the Valencian Community, where it is known from 
two sites (Fig. 2c). In spite of the small size of the thallus of this species the mean 
number of thalli is relatively high (8.5 for Cabo San Antonio and 12 for Cabo La 
Nao) and also is mean percentage of colonisation (10.5% and 32% respectively). 
However its restricted Iberian distribution in the Iberian Peninsula makes it 
vulnérable to extinction in case of habitat changes. Its substract is sensitive to 
lires, déforestation, dégradation and touristics récréation activités.

CONSERVATION OF COASTAL THREATENED LICHENS AND THEIR 
HABITATS IN THE VALENCIAN COMMUNITY

The Valencian Community shelter a high biodiversity of lichen flora. 
From the species catalogue eleven taxa were selected because of their urgent need 
of protection (Table 3). Ail the taxa studied hâve a restricted distribution range 
in the Valencian Community. Four of them: Dirina paradoxa subsp africana, 
Ingaderia troglodityca, Opegraphci lutulenta, and Anema suffruticosum are only 
présent in one 10 Knr square. Another group of four: A. meridionalis, 
Lecanographa subgrumulosa Ramalina pusilla and Shismatomma albocinctum 
hâve been reported from two 10 Knr squares. Anema suffruticosum and 
Lecanographa subgrumulosa hâve been recently found in this area, and hâve been 
scarcely reported elsewhere. The remainder are distributed mainly in 
Mediterranean and Macaronesian areas of Southern Europe and northern Africa. 
Other species: Dirina immersa, Parmotrema hypoleucinum and Ramalina lacera 
hâve a wider distribution and in the Valencian Community hâve been reported 
from three and four 10 Km2 squares. Moreover ail of the taxa considered are 
species with restricted ecology, which can become extinct because they might hâve 
difficultés re-colonizing the fragmented and damaged remaining habitat.

It is widely assumed that lichen species become endangered because of 
human activity (Hawksworth & Rose, 1976; Thor, 1995; Atienza & Segarra-Mora- 
gues, 2002 and this paper; Martinez et al., 2003). Moreover, the biological charac- 
teristics of the lichens make that ex situ conservation strategies are unsuitable for 
these organisms. Hence, conservation of endangered lichen populations strictly 
dépends on the conservation of the habitat in which they occur and the mainte­
nance of the micro-ecological conditions necessary for their development. Immé­
diate conséquences of habitat détérioration, déforestation or habitat loss are the 
fragmentation of lichen populations which is a matter of concern especially for 
those with small distribution range. This implies that the more distant the popu­
lations are the lower like possibility to buffer against local extinctions.

Many of the species treated here develop in habitats that are subjected 
to certain degree of legal protection. The populations of D. immersa, 
I. troglodityca, L. subgrumulosa and S. albocinctum in Cabo de San Antonio, are 
included in the Montgô Natural Park; those of D. immersa and S. albocinctum in 
Cabo de La Nao, are protected by a “Microreserve”, which represent a network 
of protected sites (with an extension < 20Ha each) intended to preserve a
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représentation of the plant biodiversity (and their habitats) of the Valencian 
Community, with spécial emphasis on rare, endemic or endangered vascular flora 
(Akeroyd, 1998; Laguna-Lumbreras, 1998), but recently included populations of 
bryophytes (Gimeno et al., 2001) and lichens (Atienza et ai, 2001). Moreover in 
the Columbretes archipielago, the populations of D. paradoxa subsp. africana and 
O. lutulenta, and those of P. hypoleucinum, R. lacera and R. pusilla in La 
Granadella, are protected by Natural Reserves. It needs to be mentioned that 
some of the sites, e.g. Cabo San Antonio and Cabo de la Nao are touristic centres 
due to the pleasant soft climate, landscape and their beautiful beach. 
Subsequently the tourism impact due to urban development in the surroundings 
of the Natural Parks (i.e. La Guardia and Massenes sites) makes difficult their 
conservation tasks and yet despite legal protections some sites would still be 
subject to catastrophic damages incurred in the past, and probably to new ones 
such as tires especially when they occur frequently and are not due to natural 
causes. Additionally, when trying to prevent tires, lichens are not taken into 
considération, and forest conservation management activities usually clash with 
the ecological requirements of these species (i.e. lower branches of trees in which 
epiphytic lichens develop are removed).

There are other lichens populations in this study which are found in 
habitats outside existing conservation areas, ~e.g. the populations of Ramalina 
pusilla and R. lacera in La Murta, the populations of A. meridionalis and 
I. troglodityca in La Caleta and those of P. hypoleucinum, R. lacera and R. pusilla 
in Puebla de Benifassar, Massenes and “La Murta” lack of any legal protection. 
Particularly it is great concern the problem of eutrophication from agricultural 
practices and cattle grazing affecting the sites of La Murta and Puebla de 
Benifasar; both factors encourage the growth of tolérant species, which are 
members of the Theloschistaceae (e.g. Caloplaca species, Xanthoria parietina and 
Theloschistes chrysophthalmus), and replace the other non tolérant species from 
the habitat.

At the présent it seems that many spécial lichen sites are excluded from 
legal protection. Therefore future perspectives in lichen conservation in the 
Valencian Community must include protection measures to both lichen 
phorophyte habitats and to spécial lichen sites, either within or excluded from 
legal protection areas.
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