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Abstract 

The crustose lichen Gyalecta carneola is a rare and endangered species that grows as epiphyte 

on old trees, predominantly oak (Quercus spp.) and beech (Fagus sylvatica) in Sweden. It has 

the green alga Trentepohlia as its photosynthetic symbiont. A stronghold of the species is the 

oak-pine woods of the nature reserve Särö Västerskog south of Gothenburg. G. carneola can 

here be found on more oak trees than in any other site in Sweden. However, far from all oaks 

in the reserve host the lichen. The aim of the study was to investigate why G. carneola grows 

on some trees, but not on others. This was done through a paired study design, in which an 

oak tree with occurrence of G. carneola was compared with a close standing oak without the 

lichen. 16 pairs of trees were included in the study. Examined factors were; maximal bark 

crevice depth of the tree (age indicator), bark structure, light intensity (before and after defoli-

ation), and coverage of other epiphytes on the tree. I also registered which bark structure that 

G. carneola preferred to grow on, and position of the lichen on the tree stem (cardinal direc-

tion). Bark crevice depth, bark structure, and light intensity were not significantly different 

between the trees. There were significantly more liverworts, mosses, and free-living 

Trentepohlia in trees with presence of G. carneola. Foliose lichens were significantly more 

common in trees where G. carneola was not found. Differences in epiphyte flora between 

trees could be a result of differences in bark chemistry. Many oaks in the area, including some 

of the examined, showed clear signs of bark peeling. This means that new bark surfaces are 

continuously being exposed. Variations between different epiphyte taxa in their ability to dis-

perse and colonize new substrates could be an explanation for the patterns found. 

Key words: Gyalecta carneola, endangered species, epiphytic lichens, oak, Särö Västerskog 

Swedish abstract 

Skorplaven Gyalecta carneola (ädelkronlav) är en ovanlig och hotad art som växer som epifyt 

på gamla träd, i Sverige huvudsakligen ek (Quercus spp.) och bok (Fagus sylvatica). Laven 

har grönalgen Trentepohlia som fotobiont. Ett starkt fäste för arten är ek-tallskogen i naturre-

servatet Särö Västerskog söder om Göteborg. G. carneola kan här hittas på fler ekar än någon 

annanstans i Sverige. Laven växer dock inte på alla ekar i reservatet. Syftet med studien var 

att undersöka varför G. carneola växer på vissa träd, men inte på andra. Det gjordes genom en 

parad studie där en ek med G. carneola jämfördes med en ek intill där laven inte kunde hittas. 

Totalt ingick 16 trädpar i studien. Faktorer som studerades var maximalt barksprickdjup (ål-

dersindikator), barkstruktur, ljusintensitet (före och efter lövfällningen) och täckningsgrad av 

övriga epifyter. Dessutom noterade jag vilken barktyp som G. carneola föredrog att växa på 

och vilka väderstreck på stammen som laven växte i. Barksprickdjup, barkstrukter och ljusin-

tensitet var inte signifikant olika mellan trädgrupperna. Det var signifikant mer levermossor, 

mossor och frilevande Trentepohlia på träd med G. carneola. Bladlavar var signifikant vanli-

gare på träd utan förekomst av G. carneola. Skillnader i epifytfloran kan vara ett resultat av 

skillnader i barkkemi. Många ekar i området visar tydliga tecken på barkflagning. Det innebär 

att det kontinuerligt exponeras nya barkytor. Variation mellan olika epifytgrupper i förmågan 

att sprida sig och kolonisera nya substrat kan vara en förklaring till de mönster som hittades. 
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Nyckelord: ädelkronlav, hotade arter, epifytiska lavar, ek, Särö Västerskog 

 

Introduction 

Study locality 

Old oak trees (Quercus spp.) and old oak-dominated forests are habitats of many rare and endangered 

species. In Sweden, oaks are important hosts for almost 300 red-listed species, and many more species 

are in some way associated with oaks (Sundberg et al., 2019). The biodiversity associated with oaks 

show significant variations across different parts of Sweden as a result of climatic conditions and his-

toric land-use. Acidophilous oak woods is a forest type that is predominantly found in the humid 

suboceanic south western parts of Sweden. These forests have often a rich epiphyte flora of lichens 

and bryophytes (Nitare, 2019). However, only small fragments of old genuine broad-leaved deciduous 

forests remain today in the Swedish west coast. On the peninsula of Särö, in the province of Halland, 

about 20 km SSW of central Gothenburg, forests of this kind can still be found. The old oak-pine 

(Quercus petraea-Pinus sylvestris) forests of Särö (Särö Västerskog and Särö Nordanskog) are well-

known for their biological qualities. In particular, the epiphytic lichen flora is exceptional and the high 

number of rare and endangered species on oak stems has no equivalent in Sweden. This is a result of 

high diversity of substrates and a favourable local climate, combined with several hundred years of 

tree continuity (Fritz, 2000).  At least 35 red-listed species of lichens have been found on Särö (Fritz, 

2000; Artportalen, 2020; Artdatabanken, 2015). The larger of the two old forests on Särö, Särö Väster-

skog, is protected as a nature reserve. It is also a Natura 2000 site (Länsstyrelsen i Hallands län, 2006). 

 

Study species 

One of the rare lichen species that grows on the oaks of Särö is Gyalecta carneola (Ach.) Hellb. 

Pachyphiale carneola (Ach.) Arnold is a synonymous name frequently used in older literature (Ba-

loch, Lumbsch, Lücking & Wedin, 2013).  In Särö Västerskog it is found on more oak trees than in 

any other site in Sweden. An inventory in the late 1990s located more than 100 oak trees in Särö 

Västerskog with G. carneola (Fritz, 2000).  

 

Gyalecta carneola (Fig.1) is a crustose epiphytic lichen with the green alga Trentepohlia as photobiont 

(Fungi and Lichens of Great Britain and Ireland, 2019). It is classified as Vulnerable in the Swedish 

Red List published in 2015.  The big majority of its occurrences in Sweden are concentrated to the 

coastal regions of the southernmost provinces. It grows on the bark of old and slow grown trees. 

Fagus sylvatica and Quercus spp. are the preferred phorophyte species of the lichen in Sweden.  G. 

carneola can grow on smooth and hard bark, as well as rough and porous bark. It requires high humid-

ity and cuttings or other forestry management actions pose a threat to the species. (Artdatabanken 

SLU, 2019). 
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Figure 1. Gyalecta carneola (in center of picture) on oak stem in Särö Västerskog. 

 

Ecology of epiphytic lichens 

The occurrence patterns of epiphytic lichens are influenced by several factors. The life history traits of 

epiphytic lichens are crucial in understanding the distribution of a lichen species in the landscape. 

Many lichens propagate vegetatively with joint dispersal of algal and fungal components. Other spe-

cies rely mainly or completely on dispersal through fungal spores, and must therefore reestablish the 

symbiotic relationship with its photobiontic partner in order to complete its life cycle (Wornik & 

Grube, 2010). Gyalecta spp. belong to the latter group (Bowler & Rundel, 1975). Size and number of 

spores and other propagules can also explain occurrence patterns of lichens (Johansson, Ranius, Snäll, 

2012).  

 

The quality of the substrate is another factor that can have an impact on presence or absence of epi-

phytic lichens on trees (Ranius, Johansson, Berg & Niklasson, 2008). One factor affecting substrate 

quality is the structure and texture of the bark (Benítez, Aragón & Prieto, 2019; Rydberg, 1997). This 

is especially important in oak trees where a diversity of different bark structures is an explanation for 

the rich lichen flora associated with old oaks (Hultengren, 1995). As trees grow older, new bark struc-

tures develop, and the composition of the lichen flora may also change as new microhabitats become 

available (Prigodina Lukošienė I. & Naujalis J.R., 2006). Time is also an important factor in terms of 

colonization, since the chance of colonization increases by time (Fritz, Gustafson & Larsson, 2008). 

Among other factors that have been shown to influence the epiphytic lichen flora on trees are light 

conditions, bark chemistry, and competition between species (Király, Nascimbene, Tinya, Ódor, 2012; 

Gauslaa, 1985; Armstrong & Welch, 2007).  

 

However, it is worth mentioning that occurrence pattern of lichens, and other epiphytes, is not only 

explained by present day ecological factors, but also by past history (Johansson, Ranius & Snäll, 

2013). By shedding light on its ecological requirements, this study may contribute to the conservation 

of an endangered lichen species.  
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Aims 

 

The aim of this study is to identify factors that create suitable substrates for G. carneola on oak stems 

in Särö Västerskog and evaluate their relative importance. The study will use a paired design in which 

a tree with occurrence of G. carneola is compared with a nearby standing tree where G. carneola can-

not be found.  

Factors that will be examined are maximal bark crevice depth, light conditions, bark structure, 

presence of free-living Trentepohlia and competition with other epiphytes. Maximal bark crevice 

depth will be used as a proxy for age, and cover of other epiphytes for relations to competition. These 

factors have all been used in previous studies on the ecology of epiphytic lichens on oak trees (Paltto 

et al., 2011; Nordén et al., 2012).  

 

Materials and methods 

Fieldwork 

Choice of studied trees  
The study area (Särö Västerskog nature reserve, with exception of the south-western peninsula 

Kalven) was searched for oaks with G. carneola. Areas with lot of stumps from cuttings and girdled 

trees were excluded. The tree stems were examined up to ~2 m height. Trees with bifurcations below 2 

m height were excluded from the study. Another criterion was that both trees in a pair should have 

about the same diameter. Therefore, the largest oaks in the reserve were excluded, since there was 

rarely any tree of similar size in the proximity.  When an oak with G. carneola was found, the 

neighbouring trees were examined. When a total of five oaks with G. carneola had been found, or 

when all neighbouring oaks had been examined, a study tree was then chosen through a random num-

ber generator. In the next step, the tree closest to the study tree, on which G. carneola could not be 

found, even after thorough examination, was chosen as a pair tree. The target species was often diffi-

cult to find, and there will always be some uncertainty about (real) absence in a field study such as 

this. The coordinates of the tree pair was recorded and both trees were marked with streamers. The 

distance between the trees was also measured. The field study was conducted between September 

2019 and February 2020. 

Diameter 
The diameter of the trees was measured at breast height (130 cm above ground). Since the selection of 

the pair tree was partly based on its diameter, the measurements are merely presented in the results 

section, and not analyzed in detail, as they were not part of the research question.   

Bark crevice depth  
Bark crevice depth was measured with a ruler. Measurements were done at several places at the tree 

but only the deepest crevice depth was recorded. In this study, bark crevice depth is used as a proxy 

for age, with supposedly deeper bark crevices in older trees. Studies have indicated that bark crevice 

depth is a more accurate age indicator than diameter at breast height, which is another method often 

used for this purpose (Ranius, Niklasson, Berg, 2009; Berg, 2006.) 

Bark structure 
Bark structure was divided into two classes.  
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1. Thin smooth bark. The bark crevices are shallow and indistinct, often non-existing. Paper-thin 

flakes of loose bark.  

2. Thick rough bark. The bark crevices are distinct. Loose bark fragment often several mm thick.  

The stem proportions of bark structures up to 2 m height were estimated to the closest 10 % (approxi-

mate proportion of total surface area).  

 

Light measurements 
Light intensity was measured with a luxometer (Light Meter Model 1300 No. 32-7361 from Clas 

Ohlson) that was held perpendicular close to the trunk. Each tree was measured twice, before and after 

leaf-falling. Measurements were done at the north and the south side of the tree, and took place be-

tween 9 AM and 2 PM, in cloudy weather. Date and time of the measurement was recorded.  

Coverage on oak stems of Gyalecta carneola (and other epiphytes) 
A plastic grid (2.5 x 2.5 cm-sized squares; 10 x 19 or 10 x 15 squares) was attached to the tree trunk at 

a height where a major part of Gyalecta carneola occurred. If necessary, the grid was moved around 

the tree to have the full circumference covered. The number of grid cells with G. carneola was count-

ed, as were empty grid cells.  

Empty grid cells were defined as cells with less than 25% of the surfaces covered by epiphytes. It 

should be noted, though, that it was often difficult to determine what was empty bark surface, and 

what was bark surface with endophloedal lichens
1
.  

Other epiphyte groups counted were:  

 Foliose lichens (e.g. Parmelia spp.) 

 Crustose lichens (e.g. Pertusaria spp., Lecanora spp., and Lepraria spp. 

 Fruticose lichens (Ramalina spp. and Evernia prunastri) 

 Mosses (Hypnum spp. and Dicranum spp.) 

 Liverworts (e.g. Metzgeria furcata and Frullania spp.) 

 Trentepohlia (the orange-colored green alga that is photosynthetic symbiont with Gyalecta 

carneola. Trentepohlia was also searched for on bark surfaces outside of the grid, but on these 

surfaces was only absence/presence noted. 

The same procedure was repeated for the pair tree. The grid was here placed at the same height as in 

the study tree. 

For the study trees I also recorded which of the two types of bark structures (see above under Bark 

structure) Gyalecta carneola preferred to grow on, and cardinal position on the tree.  

Statistics  

Descriptive statistics was done in Excel. Significance was tested using a permutation test for paired 

data, two-tailed (Curran-Everett, 2012). For statistical tests the software Statboss, developed by Mi-

chael Julian Lew at Melbourne University, was used.  

                                                      
1
 Endophloedal lichens is a growth form of lichens in which the thallus is immersed in the bark. The fruiting 

bodies of the lichen is the only structure of the lichen that is clearly visible on the surface (Australian National 

Botanic Gardens and Australian National Herbarium, Canberra, 2012). 
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Results 

16 pairs of oaks (Tab. 1) were included in the study. Some tree pairs that were selected at first, were 

not included in the final analyses, hence the inconsistency in the tree pair numbering. I have made 

notes about finding Gyalecta carneola on the paired tree in tree pair 17 (2) after it was first selected; 

however, the species could not be found again when the stem was examined in more detail. The mean 

distance between the tree pairs was 4.8 m (SE = 0.7 m) 

Table 1. List of examined trees with coordinates (WGS84 decimal degrees. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diameter at breast height 

The diameter was on average slightly larger in trees where G. carneola was found (Fig. 2).The differ-

ence between the two tree groups was not significant (P = 0.346). Among all searched trees where I 

found G. carneola, the thinnest tree had a diameter of 14 cm, whereas the largest tree had a diameter 

of 53 cm. In the group with trees without G. carneola, the diameters span from 9 cm to 36 cm.   

Tree pair Latitude Longitude Distance between trees 

(m) 

2 
57.50732°N 11.92976°E 

5.5 

3 
57.50772°N 11.92459°E 

  2.8 

4 
57.50773°N 11.92299°E 

4.8 

5 
57.50585°N 11.92259°E 

7.1 

6 
57.50610°N 11.92256°E 

12.6 

8 
57.50652°N 11.92229°E 

3.1 

9 
57.50331°N 11.92769°E 

5.6 

10 
57.50380°N 11.92651°E 

1.3 

11 
57.50400°N 11.92341°E 

2.8 

12 
57.50489°N 11.92178°E 

3.8 

13 
57.50539°N 11.92775°E 

3.2 

16 
57.50826°N 11.92234°E 

4.6 

17 (1) 
57.50742°N 11.92494°E 

7.2 

17 (2) 
57.50711°N 11.92270°E 

1.9 

18 
57.50744°N 11.92284°E 

6.8 

19 
57.50715°N 11.92269°E 

3.6 
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(n = 16) 

 

 

Figure 2. Mean values of diameter at breast height. Error bars show standard error. 

 

Bark crevice depth 

The largest mean value of the maximal bark crevice depth was found in the group of trees where G. 

carneola was not found (Fig. 3). The difference was small with much overlap and the maximal bark 

crevice depths span from 5 mm to 13 mm in the group of trees with G. carneola, and from 4 mm to 13 

mm in trees without G. carneola. A statistical test that was carried out on a dataset that included one 

tree pair that was later excluded from the analyses, gave P = 1. This large P-value, and the fact that the 

difference in bark crevice depth between the trees in the excluded pair was small (2 mm), support a 

non-significant difference between the two groups. 
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Figure 3. Mean values of maximal bark crevice depth. Error bars show standard error. 

 

Bark structure  

On average, the thick and rough bark made up the largest proportions in both groups of trees (Fig. 4). 

The proportion of thin and smooth bark was higher in the group of trees with presence of G. carneola, 

although the difference was not significant (P=0.147) 

(n = 16) 

 

Figure 4. The figure shows mean values of proportions of two bark types in the examined trees. Standard error = 8.3 

in “G. carneola present”; 8.8 in “G. carneola absent”. 
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Light measurement 

The measurements vary even within minutes in the field. If light conditions of different tree pairs are 

to be compared, that would require simultaneous measuring of all 16 tree pairs. This was of course not 

possible and therefore I do not present any measurements or mean values. 

In the analyses of the results, the mean value of the two measurements (north and south side) on each 

tree was used.   

Summer – before defoliation 
In 6 of the tree pair, the largest measurement was found in the group “G. carneola present”. A statisti-

cal test indicates there was no significant difference between the two groups of trees, P = 0.706. 

(n = 12) 

Winter – after defoliation 
In 9 of the tree pairs, the largest measurement was found in the group “G. carneola present”. A statis-

tical test indicates there was no significant difference between the two groups of trees,  

P = 0.775. (n = 16) 

In 8 of the tree pair, it was the same tree that gave the largest/smallest measurement, in summer as 

well as in winter. 

 

Coverage on oak stems of Gyalecta carneola (and other epiphytes) 

Coverage of G. carneola 
The mean proportion of grid cells with G. carneola was 30.5%. The smallest proportion was 2.1% and 

the largest 84.6%.  

(n = 16) 

Coverage of empty bark 
 The proportion of grid cells with empty bark surface was larger in trees where G. carneola was pre-

sent (Fig. 5). Due to much variability (SE), the difference was not significant, P = 0.196. 

(n = 16) 
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Figure 5. The figure shows mean values of the proportion of grid cells with empty bark. 



12 

 

Coverage of foliose lichens 
 

On average there were a larger proportion of grid cells with foliose lichens on trees where G. carneola 

was not found (Fig. 6). A statistical test showed that the difference was significant, P = 0.004.  

(n = 13) 

 

Figure 6. The figure shows mean values of the proportion of grid cells with foliose lichens. Error bars show standard 

error. 

 

Coverage of crustose lichens 
The mean coverage of crustose lichens was highest in the trees where G. carneola was not found (Fig. 

7). The difference was not significant, P = 0.157. 
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Figure 7. The figure shows mean values of the proportion of grid cells with crustose lichens. Error bars show standard 

error. 

 

Coverage of fruticose lichens 
The proportion of grid cells with fruticose lichens was larger in the trees where G. carneola was not 

found (Fig. 8). The difference was not significant, but the P-value was close to 0.05; P = 0.063. 

(n = 13) 

 

Figure 8. The figure shows mean values of the proportion of grid cells with fruticose lichens. Error bars show stand-

ard error.  

 

Coverage of mosses 
The proportion of grid cells with mosses was significantly larger in trees with presence of G. carneola 

(Fig. 9). P = 0.001. 
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Figure 9. The figure shows mean values of the proportion of grid cells with mosses. Error bars show standard error.  

 

Coverage of liverworts 
The proportion of grid cells with liverworts was significantly larger in trees with presence of G. 

carneola (Fig. 10). P = 0.002. 

(n = 13) 

 

Figure 10. The figure shows mean values of the proportion of grid cells with liverworts. Error bars show standard 

error. 

 

Coverage of free-living Trentepohlia  
The proportion of grid cells with Trentepohlia was significantly larger in trees with presence of G. 

carneola (Fig. 11). The P-value was though close to 0.05; P = 0.047.  
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Bark surfaces outside of the grid were also examined in order to see how many trees that did or did not 

have free-living Trentepohlia algae at all. In total, Trentepohlia was found on 13 out of 32 examined 

trees. 8 of these trees had G. carneola, and 5 did not have. Trentepohlia was also found on 3 trees with 

G. carneola that were later removed from the study. 

 

Figure 11. The figure shows mean values of the proportion of grid cells with Trentepohlia. Error bars show standard 

error. 

 

Gyalecta carneola – preferred bark type 

Gyalecta carneola was found on thin and smooth bark in all of the examined trees. In 6 trees, thick 

and rough bark was also used as a substrate. 

(n = 16) 

 

Gyalecta carneola – position on the tree (cardinal direction) 

There was no strong tendency towards a preference of a certain cardinal direction (Fig. 12). It cannot 

be excluded, though, that the result would have been different if I had measured the abundance of G. 

carneola in each cardinal direction. 
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Figure 12. The figure shows the number of trees with occurrence of G. carneola in each cardinal direction. 

 

Discussion  

The aim of the study was to investigate why the lichen Gyalecta carneola occurred on some oaks in 

Särö Västerskog, and not on other oaks. In this section I will discuss some of the results of the study 

and what answers they might give to the research question. 

Bark crevice depth and age 

Bark crevice depth was not a significant factor for occurrence of G. carneola on the studied oak trees. 

Given the assumption that bark crevice depth is correlated with age of the tree, this would mean that 

tree age is not a factor that explains the differences in occurrence pattern. Although I make no attempt 

to estimate the true age of the studied trees, it should be noted that the thin oaks in Särö are slow in 

diameter growth. Fritz (2000) counted tree rings from core samples on oaks from 12 to 43 cm in diam-

eter. The number of tree rings in these samples varied from c. 80 to c. 130, at the time of the study.  

Tree rings in oaks were also counted by Niklasson & Fahlvik (1999). Excluding trees with a diameter 

larger or smaller than that of the trees examined by me, the youngest tree (24 cm in diameter) had 

germinated in 1890, whereas the oldest tree (48 cm in diameter) had germinated in 1684.  

Coverage of epiphytes 

Some significant differences were found in the analyses of epiphyte coverage. The epiphytic commu-

nity that included G. carneola had a significantly larger proportion of liverworts, mosses, and 

Trentepohlia. Foliose lichens were significantly more common in trees without G. carneola. For 

Trentepohlia the P- value was, close to 0.05.  It should also be noted that the P – value for fruticose 

lichens (larger coverage in trees without G. carneola) was only slightly above 0.05. 

The study design, where the grid was deliberately placed at a height that would cover a major propor-

tion of the G. carneola on the stem, does not allow any statements about the epiphytic flora on the 

trees as a whole. My impression was, though, that the results regarding the epiphyte flora would not 

have been much different, had the grid been placed at random heights.  
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Bark peeling, colonization, and succession processes 

What is then the driving factor behind these differences in composition of the epiphytic community? 

In the field it was obvious that many oaks in the study area, including some of those examined, experi-

enced bark peeling. This can happen as a result of increased shadowing (Björn Nordén, personal 

communication, 2020-01-04). It was often thick and rough bark that was peeling from the tree. Thin 

and smooth bark underneath then became exposed. This process has certainly many implications for 

the epiphyte flora on the oak trees in Särö Västerskog.  

The results showed that G. carneola preferred to grow on thin and smooth bark, bark that can be as-

sumed to be relatively young. The lichen thalli of G. carneola in Särö Västerskog had in most cases a 

large amount of fruiting bodies, in which spores are produced. It could be that this excessive spore 

production of G. carneola is part of a life history strategy that increases its chances to colonize newly 

exposed bark surfaces.  

Johansson, Ranius & Snäll (2012) studied 5 taxa of crustose lichens on oak trees and found that spe-

cies with a wider ecological niche and smaller propagules had a higher colonization rate, compared to 

species with large propagules or narrow niches. G. carneola has larger propagules than any of the 

species examined in the above-mentioned study (Fungi and Lichens of Great Britain and Ireland). One 

could then expect it to have a low colonization rate. On the contrary, many other epiphytic lichens that 

were common in my study area had in general much fewer fruiting bodies per thallus, or none at all.  

Even though G. carneola produce large number of spores that could potentially reach a newly exposed 

bark surface, these spores must find and start a symbiosis with free-living Trentepohlia algae, in order 

to develop into new thalli. Access to free-living Trentepohlia could be a more restricting factor than 

size and numbers of propagules in G. carneola.    

G. carneola could potentially be better than some other species at colonizing a new bark surface. But 

as more and more species colonize the tree, the process of competition comes into play. Epiphytic 

lichens and bryophytes compete for a surface to grow on, and access to sunlight for photosynthesis 

(Armstrong & Welch, 2007).  

In the study area, G. carneola was often found growing intermixed with mosses and liverworts. But it 

was rarely found among thalli of large foliose lichens. Some studies have shown that a foliose lichen 

can outcompete a crustose lichen by simply overgrowing it (Armstrong & Welch, 2007). It is possible 

that G. carneola is a weaker competitor than large foliose lichens, and that this is a reason why foliose 

lichens were more abundant on trees where G. carneola was missing.  

Bryophytes can also compete with epiphytic lichens. Other studies have found negative correlations 

between abundance of bryophytes and abundance of crustose lichens on oaks (Paltto et al., 2007; Ra-

nius et al., 2008). In the present study, this pattern could not be seen. G. carneola requires high humid-

ity, and bryophytes are also favoured by moist conditions (Artdatabanken SLU, 2019; Gustafsson & 

Eriksson, 1995). A question that can be raised is why G. carneola is not outcompeted by bryophytes 

that overgrow it. The carpets of bryophytes on the examined tree stems were often not very dense and 

sunlight could still reach to the bark surface. This was not the case for the foliose lichens on the other 

hand; they grew tightly pressed against the surface, effectively shading out anything growing under 

them. 

A factor that deserves to be mentioned in the discussion on competition between epiphytes is 

allelopathy. Epiphytic lichens and bryophytes can have chemical compounds that restrict growth of 

other species, but still unclear if this plays a significant role in the field, or if other factors are of more 

importance (Armstrong & Welch, 2007; Favero-Longo & Piervittori, 2010). It is possible that G 

carneola can tolerate defense substances of bryophytes better than those of foliose lichens. It is also 

possible that G. carneola contains substances that have an effect on other epiphytes. 
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The preference of G. carneola to grow on presumably young bark could also be influenced by the 

differences in bark chemistry related to bark age. Old bark has different chemical compounds com-

pared with young bark and that can have an impact on the lichen flora (Gauslaa, 1985). What could 

speak against that hypothesis is the fact that G. carneola was found even on presumably older bark.  

Future research 

A long term study that follows individual trees could give answers about colonization and succession 

processes. Bark of different types, and with different epiphytes, could be analyzed with regard to, for 

example, chemical composition and water-holding capacity. It would also be of much interest to com-

pare Särö Västerskog with other forests in order to find out why G. carneola is so plentiful at this lo-

cality. 

Conclusions 

The study could not establish why G. carneola grows on some oak trees in Särö Västerskog, but are 

lacking on similar oaks nearby. However, some interesting results were found that deserve further 

studies. Bark crevice depth and light conditions do not seem be significant factors. The epiphytic flora 

was distinctly different between trees with G. carneola, compared to trees without G. carneola. We 

could also see that G. carneola preferred thin and smooth bark as substrate.   

What conclusions can then be drawn from this study in terms of conservation?  

It is not certain that management actions that benefit G. carneola would also benefit other endangered 

epiphytic lichens, or vice versa. In recent years, the County Administrative Board of Halland has made 

clearings of shrubs and small trees around the large oaks in the reserve, in order to benefit epiphytic 

lichens on the trees (Mikael Stenström, personal communication, 2019-10-10). Increased solar insola-

tion could possibly be negative for G. carneola, given its demands for high air humidity. The results of 

this study showed, however, that there was no significant difference in light intensity at the trunk be-

tween trees with or without G. carneola. But we only examined trees in areas of the forest with no or 

little clearings. More research would be needed to elucidate potential effects of clearings on G. 

carneola. 

The situation of G. carneola in Särö Västerskog seems relatively stable.  Fritz (2000) found about 100 

oak stems with G. carneola in Särö Västerskog, and my impression is that this number has not de-

creased, rather the contrary. In order to assess the status of G. carneola in Särö Västerskog in a longer 

perspective, processes regarding succession and competition between epiphytes should be studied 

further.  
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Appendix 1 

Populärvetenskaplig sammanfattning 

I den här studien har jag studerat den ovanliga och hotade ädelkronlaven (Gyalecta carneola). (En lav 

är en svamp som lever tillsammans med en alg och kan få energi från solljus genom algens fotosyn-

tes.) Ädelkronlaven växer som en tunn gråvit skorpa på barken hos gamla ekar och bokar. Skogsbruk 

är det största hotet mot arten. Antingen genom att träden den växer på huggs ner, eller genom att luft-

fuktigheten förändras på ett för laven ogynnsamt sätt. Ädelkronlaven är klassad som sårbar i SLU 

Artdatabankens rödlista över hotade arter i Sverige. I Sverige finns ädelkronlaven framför allt i sydli-

gaste Sverige och längs Västkusten.  

Den här studien genomfördes i naturreservatet Särö Västerskog vid kusten ett par mil söder om Göte-

borg. I Särö Västerskog finns många ovanliga lavar som växer på de gamla ekarna. En av dessa är 

ädelkronlaven som här har ett av sina starkaste fästen i landet.  

Ädelkronlaven är förvisso relativt vanlig i Särö Västerskog men det är långt ifrån alla ekar i skogen 

som den växer på. Genom att jämföra de ekar som hade ädelkronlaven med de ekar där arten saknades 

hoppades jag förstå mer om vad gynnar/missgynnar arten. Resultaten skulle kunna bidra till att bevara 

arten.  

Undersökningen genomfördes genom att ett träd med ädelkronlav jämfördes med ett träd intill där 

arten saknades. Totalt ingick 16 trädpar i studien.  

Det fanns ingen säkerställd skillnad mellan träden i hur mycket ljus som nådde till stammen. Vare sig 

före eller efter lövfällningen.  

Jag mätte också djupet på trädens barksprickor. Enligt tidigare studier ökar barksprickdjupet i takt med 

trädets ålder. Inte heller här fanns någon skillnad mellan träden. 

På träden växte också andra arter av mossor och lavar. Genom att sätta upp ett nät runt stammen och 

räkna antalet rutor som de växte i kunde jag bedöma hur vanliga de var. Att artbestämma alla arter var 

inte möjligt, istället använde jag mig av bredare kategorier. Dessa var bladlavar, busklavar, skorplavar, 

bladmossor, levermossor och algen Trentepohlia. Trentepohlia är den alg som ädelkronlaven lever i 

symbios med, och den är därför nödvändig för att ädelkronlaven ska finnas.  

Det växte mer bladmossor, levermossor och Trentepohlia på träden med ädelkronlaven. Bladlavar var 

mer talrika på träden som saknade ädelkronlav. 

Jag uppskattade hur stor andel av stammen som var täckt av tunn och slät, respektive tjock och grov 

bark. Det fanns ingen säkerställd skillnad mellan träden. Dock kunde jag se att ädelkronlaven oftare 

växte på slät bark jämfört med grov bark.  

När man gick omkring i skogen var det tydligt att många ekar höll på att tappa gammal bark. Det gäll-

de även vissa av träden som ingick i studien. Den bark som föll av från trädet var ofta tjock och grov, 

medan den bark som blev kvar på trädet var tunn och slät. Det här har med all säkerhet stor betydelse 

för vad som växer på träden. Ung och gammal bark kan innehålla olika kemiska ämnen och det kan 

påverka vilka lavar som växer på ett träd. Dessutom innebär barkfällningen att det bildas ”lediga” 

barkytor att växa på. Olika arter har olika god förmåga att sprida sig till, och börja växa på de nya 

ytorna. 

Den här studien har kanske inte gett några tydliga svar på vad som gör att ädelkronlaven föredrar vissa 

träd framför andra. I framtida studier kan det vara intressant att undersöka hur barkfällningen påverkar 

ädelkronlaven och andra arter som växer på Särös ekar. 


