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 - = absent; negative reaction. 

 # = New record for Cotigao Wildlife Sanctuary,  

 (bac.) = use in bacteria. 

 (bot.) = use in botany. 

 ** = New record for India  

 * = New record for Goa,  

 @ = Prior to initiation of the study 

 +   = present; positive reaction. 
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 alt. = altitude. 
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 BR/B= on bark 

 BWS =  Bondla Wildlife Sanctuary 

 C = aqueous solution of Calcium hypochlorite. 

 c. = circa; about. 

 cf., cfr. = confer; compare (with). 

 cm = centimeter. 

 Co. = County. 

 comb. nov. = combinaton nova; new combination. 

 conc. HCl = concentrated hydrochloric acid. 

 Corti. = Corticolous,  
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 CWLS = Cotigao Wildlife Sanctuary 
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 Folii. = Foliicolous,  
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 nm = nanometer. 

 Pd = aqueous solution of para-Phenylenediamine. 

 Plate= Photo plates. 

 Rf = Retention factor. 

 s.d. = sine description; without description. 

 s.n. = sine numero; without number. 

 Saxi. = Saxicolous,  

 sp. (pl. spp.) = species. 

 sp./spp. = species (singular/plural). 

 SQ = Squamulose,  

 ssp. = subspecies. 

 T = Type, typus (collection). 

 TEM = Transmission Electron Microscopy. 

 TLC = Thin Layer Chromatography. 

 UV = Ultra Violet. 

 var. = varietas; variety. 

 viz. = videlicet; namely. 
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1.1: Lichen symbiosis and symbionts 

1.2: Diversity of lichens 

1.3: Classification of lichens 

1.4: Importance of lichens 

1.5: Thallus Morphology 

1.6: Lichen Chemistry 

1.7: Gaps in studies on Lichens in Goa 

 

The lichens are nutritionally specialized fungus living in symbiotic association 

with a photosynthetic organism, either green or blue green alga (sometimes both). 

Interestingly, both fungus and photosynthetic organism lose their original identity and 

start behaving as single entity and hence they are called as ‘composite organism’ or 

‘dual organism’. The unique combination of these unrelated organisms provide lichens 

an ability to survive in most hostile environment of the world such as deserts. Lichens 

are ubiquitous in distribution, found growing in all geographic regions of the world as 

well as on all possible stable substratum. Lichens are important component of an 

ecosystem.  

 

1.1: Lichen symbiosis and symbionts:  

Fungi are heterotrophic organism who thrive either as saprophyte, parasite or as 

symbiont. In case of lichens, fungi have adapted symbiotic life-style who live in 

association with a photosynthetic partner either green algae or cyanobacteria (blue-

green algae), or sometimes both. Among the both symbionts the fungal partner is called 

as ‘mycobiont’ while photosynthetic partner is called ‘photobiont’. If a green alga is 

involved it is called ‘phycobiont’ and incase of cyanobacteria it is ‘cyanobiont’. 

Interestingly, in lichen both mycobiont and photobiont lose their original identity and 

start behaving as single organism. They undergo drastic morphological as well as 

physiological changes and this is called as ‘lichenization’. Therefore lichens are called 

as composite or dual organisms (Awasthi 2000). 

Although lichens were being studied since the period of Carl Linnaeus their dual 

nature was discovered nearly after 100 years by Schwendener (1867). Once the theory 

of two organism within lichens was accepted then the nature of relation between the 

two organisms was widely debated. In general lichens are considered as a classical case 



Introduction 
 

2 
 

of mutualism, where both the partners gain benefits from the association. Some people 

treat lichen as an example of controlled or balanced parasitism, because the mycobiont 

seems to draw most of the benefits while growth of the photobiont is inhibited in the 

lichenized state than when free-living (Ahmadjian 1993). Some people refer the relation 

as ‘helotism’ (master and slave) wherein fungus being a dominant organism acts as 

master while algae is slave (Nienburg 1917). There were also instances where relation 

was thought to be ‘endosaprophytism’ because dead algal cells were noticed within the 

thallus (Elenkin 1902). In conclusion there may exist more than one type of relation in 

lichens and to avoid confusions it is logical to call the association as ‘symbiosis’.  

Lichens form a miniature ecosystem. Apart from two primary symbionts 

(mycobiont and photobiont) it can have a variety of other organisms in its association. 

These additional organisms are called as ‘parasymbionts’ which may be lichenicolous 

fungi (fungi living over lichens); endolichenic fungi (fungi living within lichens without 

producing any symptoms); algae; bacteria or even small invertebrates. There may be 

300 genera and 22,000 species of obligately lichenicolous fungi with a wide range of 

biological relationship (Lawrey and Diederich 2018). These parasymbionts may be 

parasitic, commensalistic, mutualistic or saprophytic/saprobic to the lichen (Rambold 

and Triebel 1992). Parasitic fungi may cause extensive damage, resulting in localized 

necrotic patches or complete death of the thallus. The commensalistic fungi share the 

photosynthetically derived products from the photobiont with the mycobiont of the 

existing symbiosis. Such commensalistic fungi neither benefit their hosts nor they 

damage them, but may form gall-like growths and deform the shape of lichens (Nash 

III 2008). In some cases along with a primary photobiont (usually a green alga) an 

additional photosynthetic partner may be present, which is usually a cyanobacteria in 

the form of galls called as ‘cephalodia’. These cyanobacteria help in supplying nitrogen 

to the lichen.   

In lichens fungal component dominates with 80-90% of thallus volume while 

photobiont contributes to only 10% or little more. Fungus gives shape, structure and 

colour to the lichens. Therefore lichens are classified under ‘Fungal Kingdom’ along 

with other non-lichenzied fungi. It is estimated that 1/5th of species in Fungal Kingdom 

are lichenized. The name of the lichen is nothing but the name of fungus or mycobiont 

while the photobionts can consequently retain independent generic and specific names. 
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The mycobiont belongs mostly to Ascomycotinaand a few either to Basidiomycotina 

or Deuteromycotina. (Kirk et al. 2008).  

In case of photobiont as many as 50 genera and 100 species of of algae and 

cyanobacteria are reported. Anabena, Calothrix, Chlorella, Nostoc, Trentepholia, 

Trebouxia and Stigonema are some of the common photobiont genera represented in 

lichens (Awasthi 2000). The nomenclature of the lichens are governed by the rules and 

recommendation given under “International Code of Nomenclature for algae, fungi, and 

plants” 

 

1.2: Diversity of lichens: 

 Lichens are cosmopolitan in distribution even found growing in extreme 

environments of cold to hot deserts. Alexander Zahlbruckner (1860–1938), an Austrian 

lichenologist, compiled all published names of lichens in 10 volumes as ‘Zahlbruckner's 

Catalogus Lichenum Universalis’ that appeared in the period 1922–1940. This 

tremendously valuable catalogue included a total of 21,000 specific epithets of lichens 

from the world. By considering the several synonyms and invalid publications, 

Hawksworth et al. (1995) estimated that there are 13, 5000 species of lichens in the 

world. Later, Sipman and Aptroot (2001) by considering all the 29,000 specific epithets 

accumulated by the year 2000 and several missing lichens and synonyms, made a wise 

estimate of 18,000 species. Feuerer and Hawksworth (2007) further refined the estimate 

and suggested 17,322 species of lichens, excluding 1560 lichenicolous fungi. 

According to the most recent estimate (Lücking et al. 2017) there are 19,409 species 

under 1,002 genera, 119 families, and 40 orders occurring in the world. In conclusion, 

it can be said that a total of 20,000 species of lichens occur in the world. This make up 

18% of the known 110,000 fungal species in the world and 27% of the known 

Ascomycota (Feuerer & Hawksworth 2007; Jaklitsch et al. 2016), while lichenized 

Basidiomycota were considered to be species-poor (Lawrey et al. 2009). It is observed 

that the highest species richness of lichens is found in the tropical rain forests around 

the world, with up to 600 spp. per hectare (Lücking et al. 2016). There are more lichen 

species than tree or bird species in any given area of tropical jungle. Further, 50% of 

the tropical lichen mycobiota is unknown (Aptroot and Sipman 1997).   

 From India Awasthi (1965) first produced a catalogue of all published species 

for the country which consisted of 960 species. Singh (1978) compiled the progress of 
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lichen research in India till 1977 and updated the list with 1,077 species. Awasthi (1988, 

1991) published two monumental work with keys for macro and microlichens of India 

which consisted of 1,850 species. Singh and Sinha (1997) further reported the total 

number of lichens in India to 2021 species. Singh and Sinha (2010) published an 

annotated checklist of Indian lichens which consisted of 2,303 species under 305 genera 

and 74 families. Thereafter number of lichens being added to India mycota is monitored 

every year. By year 2017 total number of lichens known to occur in India was 2,714 

(Sinha et al. 2018) and by adding 52 species reported in the year 2018 (Mao and Dash 

2019) now the total number of species raises to 2766 from India, which is 

approximately 14% of the world known lichens. Recently, Sinha and Jagadeesh Ram 

(2020) reported total number of lichens known from India to be 2956 taxa under 2902 

species, 54 infra-specific taxa, 407 genera and 79 families. This also includes a total of 

541 species (18.2%) endemic to India. In India Western Ghats, Western Himalaya and 

North-eastern India (including Eastern Himalaya) can be considered as hotspots for 

lichen diversity.  

 

1.3: Classification of lichens: 

Carl Linnaeus (1753) who is popularly known as ‘Father of Modern Taxonomy’ 

or ‘Father of Classification’ described 80 species of lichens under a genus ‘Lichen’ 

within Kingdom Vegetabilia and Class ‘Cryptogamis’. After the discovery of presence 

of dual organism by Simon Schwendener there was a debate as to whether to include 

lichens under plant or fungi or treat them as separate classification system. Vainio 

(1887) preferred to treat lichens under fungus, whereas Reinke (1894-1896) with 

conservative view treated lichens as separate unit of classification. Such conservative 

views were also followed by Alexander Zahlbruckner (1860-1938) who compiled all 

specific epithets of lichens in 10 volumes of Catalogus Lichenum Universalis that was 

published between 1922-1940. Later it was almost accepted that lichens are fungi and 

started treating them under fungal classification. The first worldwide comprehensive 

account of lichenized families and genera was published in Engler and Prantl’s series; 

Natural families of plants ("Die nattirlichen Pflanzenfamilien") from 1903 to 1907 and 

are mostly accepted by almost all lichenologists worldwide Hawksworth (1985) 

discussed in detail the classification of lichens in his publication ‘problem and prospects 

in systematics of the Ascomycotina’. Lücking et al. (2016) explained the developments 
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in lichen classification from the period of Acharius to recent days. Advancement in 

molecular phylogenetics in the past two decades indicated that the classification of 

Ascomycota and Basidiomycota go separate ways. Most accepted classification system 

of lichenized fungi (including non-lichenized fungi under Ascomycota and 

Basidiomycota) in the present time is published in Dictionary of the Fungi (Kirk et al. 

2008), The Mycota (McLaughlin & Spatafora 2014) and the Syllabus of Plant Families 

(Jaklitsch et al. 2016). 

 

1.4: Importance of lichens:  

The lichens are important component of biodiversity and their service to 

ecosystem is immense. The lichens serve as food for several invertebrates such as snail 

and insects. Dense growth of lichens on tree trunk can provide shelter for these 

organisms. Also, they provide a nice background for camouflaging to several organisms 

such as peppered moth, katydid insect, Australian prickly insect, grasshopper, 

caterpillar, frogs and leaf tailed gecko. The birds use lichens for building the nest, either 

as complete raw material or as cushion and decorative items. The lichens are also fodder 

for reindeer in temperate countries (Hale 1983). Therefore, species of Cladonia are 

called as ‘reindeer moss’. Cladia aggregata (Sw.) Nyl., a species of Cladoniaceae 

grows like carpet on ground in Europe and are staple food of reindeers during winter. 

Some lichens having cyanobacteria as photobiont are helpful in nitrogen fixing. Such 

lichens when fall on ground increase the fertility of the soil. One of the important role 

of lichens in nature is in soil formation and ecological succession. Lichens breaks rocks 

in to soil particles through physical or chemical process, which is called ‘pedogenesis’ 

and ‘biodeterioration’. Lichens are the pioneer colonizers on the barren land or rock 

surface. Through pedogenesis they make the place suitable for growth of next higher 

organisms such as bryophytes, which is then gradually replaced by other higher 

communities such as grass, shrubs and trees in succession.  

The lichens are equally important to human; they are utilized as spice, medicine 

and aesthetics since time immemorial. Lichens are house hold items in India. They are 

daily consumed as spice, either the whole plant or in the form of powder. A study 

revealed that the lichen spice sold in Indian markets are the mixture of several lichens 

and a total of 35 species are identified from them (Upreti et al. 2005). However 

Everniastrum cirrhatum (Fr.) Hale ex Sipman, Parmotrema nilgherrense (Nyl.) Hale 
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and P. tinctorum (Delise ex Nyl.) Hale make fine grade of spices. Brij Lal (1988), Brij 

Lal and Upreti (1995), Saklani and Upreti (1992) have collected ethnomedicinal 

information on a few species of lichens used by the different tribal and nontribal 

communities of India. Upreti and Chatterjee (2007) reviewed worldwide ethno 

medicinal information on more than 50 lichen taxa, out of which 15 taxa occurs in India. 

The Gaddi tribes in Kangra valley use some lichen species as ‘hawansamagri’ 

(sacrificial fire). The Bhotia tribes in Nanda Devi Biosphere Reserve, Uttarkhand burn 

lichen Thamnolia vermicularis and use the smoke as vermicide to kill the germs in the 

milk storage containers. At Kannauj, a town in Uttar Pradesh, traditional perfume 

named ‘Otto’ (Hena Attar) is prepared using lichens since 800 years. For this purpose 

tons of lichens are collected from Himalayas. Lichens are also known for their 

colouring properties. They give yellow, pink, violet, brown or orange colour dye when 

boiled with cotton, wool or silk cloth. They produce brilliant colour when treated with 

ammonia. Once upon a time lichens were used as a major textile dye in hilly and forest 

areas (Upreti et al. 2005). 

Perhaps people started using lichens as medicine due to their close resemblance 

to our body parts. That is called ‘Doctorine Signature’ of nature. The apothecia or 

fruiting body of Peltigera canina (L.) Willd. resembles teeth of dog; hence it is used 

for treating dog bite or rabies. The lower surface of foliose lichen Lobaria pulmonaria 

(L.) Hoffm. resembles the lobes of our lung; hence it is used for lung disease. Similarly, 

Xanthoria peritina (L.) Beltr. has yellow colour and it is used for treating jaundice. 

Miraculously all these lichens helped in curing the disease. Lichens are used in tribal 

or traditional medicine worldwide. Usage of lichen in folklore as medicine have been 

recorded in different pharamacopoeias of the world. During the middleages lichens 

figured prominently in the herbals used by medicinal practitioners (Hale 1983). Evernia 

furfuracea (L.) W. Mann has been found in an Egyptian vase antiquity from the 18th 

Dynasty (1700-1600 BC) (Llano 1948) is one such indication. Lichens have been used 

in traditional medicine since the time of the first Chinese and Egyptian civilizations. 

Records of medicinal plantlore of India show the word ‘Shipal’ (used for algae) in 

Rigveda (6000-4000 BC), a text where the first authentic record of ‘Oushadhi’ 

(medicine) has been described. Similar reference can be found in Athravaveda (1500 

BC). A number of Sanskrit synonyms of lichens, for example, ‘Shailaya’ and 

‘Shilapushp’ – have been described in Sushruta Samhita (1000 BC), Charaka Samhita 
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(300-200 BC) and several Nighantu (1100-1800 AD). The Sanskrit names of lichens 

were later identified to several species of Parmelioid group (Kumar and Upreti 2001). 

The vernacular name ‘Chharila’ is widely used in Ayurveda, an ancient system of 

Indian medicine, for different disease and disorders, for example, headache, skin 

diseases, urinary trouble, boils, vomiting, diarrhoea, dysentery, heart trouble, cough, 

fever, leprosy and as a blood purifier. Chandra and Singh (1971) provided a detailed 

description of a crude drug ‘Chharila’ comprising Parmelioid species. Nayaka et al. 

(2010) listed 116 medicinally important lichens from India of which 35 species are used 

in traditional medicine, 30 have shown antimicrobial activity, 50 have antioxidant 

property while 35 species have anti-cancer, cytotoxicity and other activities (Husneck 

and Yoshimura 1996). The lichens produce >1000 secondary metabolites (lichen 

substances), of which only 50-60 are known in other group of organisms (Elix & 

Stocker-Wörgötter 2008). These substances help them to survive in harsh environment 

and protect them from other microorganisms and herbivores (Makhija et al. 2014). The 

biological activities of the lichens are due to presence of unique secondary metabolites 

in lichens (Asahina and Shibiata1954). These lichen acids are mainly phenolic-

carboxylic acids (atranorin, lobaric, salazinic, usnic acids), fatty acids 

(protolichesterenic acid) and triterpenes (zeorin) derivatives. 

 

1.5: Thallus Morphology: 

Lichens are mostly grey or brown when dry (Jahns 1973). When wet the colour 

of the algae can be seen more distinctly through the cortex and lichens become more or 

less green. Many species are brightly coloured due to the presence of special lichen 

pigments in the cortex. The colour of lichens are distinct but hard to describe. Most 

prevalent colours in lichens are mineral grey, greenish yellow, sulphur or lemon yellow, 

orange, shades of brown, slate bluish or lead coloured as in many cyano-lichens.  

Growth forms: Lichens are very slow growing organisms. They grow just few 

millimeter or centimeter in a year. Lichens can be represented as different 

morphological types or growth forms. Growth form means the overall shape and 

configuration of the lichen thallus. There are three major types - foliose, fruticose and 

crustose, but several intermediate forms are also recognized based on the way they 

attached to the substratum. In addition intermediate forms such as Leprose, Placadoid, 

Squamulose and Dimorphic into micro- and macro lichens. 
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The upper surface: The lichens are identified by studying mostly their upper 

surface. The colour of the thallus, presence of reproductive structures, vegetative 

propagules are present mostly on the upper surface. Apart from colour texture of the 

thallus (smooth, wrinkled) and its continuity are important characters.   

The lower surface: The lower surface is usually present in foliose and squamulose 

lichens. Foliose lichens gets attached to the substratum with help of rhizines, haptera 

or tomentum. The colour of the lower surface, distribution of rhizines and their 

branching pattern are necessary characters for identification.  

Isidia and soredia: Isidia and soredia are the unique vegetative propogules of 

lichens. Isidia are finger like out growths on the lichen thallus originating from the 

cortex. Isidia are delicate and easily break away from the thallus and leave a scar. 

The soredia originate in the medulla and erupt at the lobe surface as a powder, which 

is easily brushed off. Soredia appear as aggregated clump of a few algae closely 

surrounded by hyphae 

Reproductive structures: The most common sexual reproductive structures in 

ascolichens are apothecia and perithecia. Sometimes they are also called as 

ascocarps. Apothecia are cup like structures where as perithecia are flask like 

structures.  

Internal structure of the thallus: Internal structure of the lichen thallus are studied 

under compound microscope by taking thin section. Based on the distribution of 

algal cells within the thallus can be either heteromerous with differentiation of upper 

cortex, algal zone and medulla; or homoeomerous where algal cells are uniformly 

distributed throughout the thallus. The type of photobiont is usually observed after 

taking the section of the thallus. The internal structures of reproductive structures 

plays important role identification. It includes thickness of the margin to ontogeny 

of the spores (Awasthi 2000).   

 

1.6: Lichen Chemistry: 

The unique combination of photobiont and mycobiont produces verities of 

chemicals which can be categorized in to two major classes; 1. Primary metabolites, 

and 2. Secondary metabolites. Primary metabolites are intracellular products which are 

directly involved in the metabolic activities of the lichens such as growth, development 
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and reproduction. They include proteins, amino acids, polyols, carotenoids, 

polysaccharides and vitamins, which are bound to the cell walls and protoplasts. The 

primary metabolites are either of fungal or algal origin or both. They are also non-

specific and present in free living alga, fungus, higher plants and other organisms. All 

the secondary metabolites are of fungal origin. They are produced by utilizing the 

primary metabolites and are not involved in the direct metabolism of lichen. They are 

the byproduct of primary metabolism and biosynthetic pathways. They act as storage 

substances, few have an important ecological role, but role of several secondary 

metabolites is poorly known (Nash III 2008). Lichens produce about 1,000 secondary 

metabolites which are unique and not available in any other organisms (Elix and 

McCarthy 1998). Many of these metabolites are biologically active. They are also 

helpful in identification of lichens which is called as ‘chemotaxonomy’. 

 

1.7: Gaps in studies on Lichens in Goa: 

Literature survey has clearly indicated that lichens of Goa are poorly studied. 

Prior to the initiation of this study, only 24 species were known from theCotigao 

Wildlife Sanctuary. Due to the presence of good vegetation, climatic conditions, 

presence of rich biodiversity in the sanctuary and its location in tract of Western Ghats 

and nearby costal area Cotigao is expected to harbor rich diversity of lichens. Therefore 

the present study to document the diversity and taxonomy of lichens from Cotigao 

Wildlife Sanctuary of Goa, has been initiated with the following objective. 

 

 

 

 

 

 

 

 

 

 

 

 

Objective- To Study and document the diversity and taxonomy of lichens from 

Cotigao Wildlife Sanctuary of Goa. 
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2.1: International Status 

2.2: National status: Development of lichen research in India 

2.3: Lichen diversity in different Lichenogeographic regions of India with  

        emphasis on Western Ghats 

2.4 Lichen diversity in different states of India 

2.5 Lichen study in Goa 

_____________________________________________________________________ 

 Total number of lichens known in the world are estimated periodically. 

However, the estimations varied enormously. All 10 volumes of Zahlbruckner’s 

Catalogue gave a rough estimation of 22,000 lichen taxa from the world 

(Zahlbruckner 1922-1940). However, actual number might be lesser because 

Zahlbruckner’s catalogue had several unverified synonyms. Hawksworth et al. (1995) 

estimated that known lichen diversity in the world may be 13,500 taxa. Sipman and 

Aptroot (2001) questioning about the missing lichens from Hawksworth et al. 

(1995)’s list made a logical estimation of 20,000 species. Again, Feuerer and 

Hawksworth (2007) compromised to a safe number of lichens to be 17,322 species 

excluding 1560 lichenicolous fungi. Recently, Lücking et al. (2017) tried to give more 

accurate figure of 19,409 species under 1,002 Genera, 119 Families, 40 Orders. 

Nevertheless, total number of lichens to be known from whole world can be rounded 

to 20,000 species. It is observed that the highest species richness of lichens is found in 

the tropical rain forests around the world, with up to 600 spp. per hectare (Lücking et 

al. 2016). There are more lichen species than tree or bird species in any given area of 

tropical jungle. However, 50% of the tropical lichen mycobiota is unknown (Aptroot 

and Sipman 1997).  

 The lichen biota of some of the countries and prominent geographical areas 

are well worked out, however floras in the form of books are limited. Smith et al. 

(2009) edited the compilation of species, keys, description, chemistry, ecology, 

geography and ecological notes of lichens from Great Britain and Ireland which 

treated 1873 species in 327 genera. The book is the contribution of 50 contributors 

and includes an extensive illustrated glossary and comprehensive index and literature 

cited section. The Lichen Flora of the Greater Sonoran Desert Region was published 

in three volumes covering a total of 1971 species. Volume 1 deals with pyrenocarpous 

lichens and most of the squamulose and macrolichens. In addition it provides a 
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substantial introduction to terminology used with lichens, included keys to most 

groups, and descriptions for almost 600 lichen species (Nash et al. 2002). Volume 2 

covers most of the microlichens, lichenicolous fungi and some macrolichens under 

700 species and 111 genera (Nash et al. 2004), while volume 3 includes remaining 

species of microlichens and lichenicolous fungi covering about 670 species with 39 

additional genera (Nash et al. 2007). Australian Biological Resources Study brought 

out its lichen biota in 10 volumes under the series ‘Flora of Australia’, which in total 

included about 4000 species and infa-specific taxa under 489 genera (Anonymous 

1992, website 1). Galloway (2007) published lichens flora of New Zealand with 1706 

taxa which included descriptions, keys, distribution and taxonomic notes. Lichen flora 

of Nordic is published so far in six volumes comprising of 2000 species and it is 

regarded as one of the best known in the world (Moberg et al. 2017). 

 There are not many studies on lichens of Indian subcontinent countries. 

Although Sri Lanka records about 1200 species of lichens a compiled flora is not 

available. Weerakoon (2015) estimated around 2000 species to occur in Sri Lanka. 

Further, Weerakoon (2015) published a beautiful book on Sri Lankan lichens as field 

guide to aid identification of some prominent species. Aptroot and Iqbal (2011) 

enumerated a total of 51 species from Bangladesh. Aptroot and Iqbal (2012) also 

enumerated the lichens of Pakistan with 368 lichens. Aptroot and Feijen (2002) 

annotated a checklist of 287 species of lichens and lichenicolous fungi known from 

Bhutan. Rai et al. (2017) reviewed the lichen studies carried out in Nepal and reported 

the existence of 573 species which included 28 species reported by them as new to the 

country. 

 In the recent time many monographs or world level keys were published. 

Although some of these monographs are regional, but they are useful for the 

identification of Indian lichens. Ekamna (1996) revised 27 species of Bacidia and 12 

species of Bacidina from corticolous and lignicolous habitats in North America. Elix 

(2001) revised Paraparmelia with 83 species. Ahti, (2002) monographed a large 

number of taxa under Cladoniaceae from Neotropica. Staiger (2002) revised the 

whole family Graphidaceae and presented clear concept of genus. Kalb et al. (2004) 

produced keys for 24 species of Diorygma from the world.  

Sparrius (2004) monographed 35 species of Enterographa and 14 species of 

Sclerophyton from the world. Ertz et al. (2005) provided world monograph of the 
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genus Plectocarpon with 32 species. Frisch et al. (2006) and Frisch and Kalb (2006) 

provided new taxonomic concept for the lichen family Thelotrematacae. Aptroot et al. 

(2008) in their monograph on pyrenocarpous lichens with bitunicate asci treated 181 

species from Costa Rica. Lücking et al. (2009) provided the key for all the species of 

Graphis known from the world, which became an essential reference material for 

identification of Indian species. Saag et al. (2009) provided world key for 

identificaitonof 57 species of Lepraria known till that date from the world whereas 

Lendermer (2013) monographed crustose members of Lepraria in North Mexico. 

Sheard (2010) revised Rinodina of North America with 96 species. Kalb et al. (2011) 

erected a new genus Malmidea for Lecidea piperis- and Lecanora granifera-groups of 

lichens and included many other species. Aptroot (2012) provided world key to the 

species of Anthracotheicium and Pyrenula with five and 169 species respectively.  

Lichens have been successfully utilized as bioindicators of environmental 

pollution as well as ecosystem health in temperate regions (Hawksworth and Rose 

1970; Nimis 1999; Insarov and Schroeter 2002; Nimis et al. 2002). Models and 

rigorous guidelines such as Index of Atmospheric Purity (LeBlanc and Sloover 1970), 

German VDI 3957 (Bartholmess et al. 2004) and Index of Ecological Continuity 

(Rose & James 1974) were developed. In tropical rain forests lichens are most 

suitable bioindicators, as they form species-rich communities on tree trunks and 

understory leaves, making them easily accessible for observation and sampling. Rain 

forest lichen thalli are generally small, abundant and widely distributed, allowing for 

quantitative sampling with limited resources (Lücking 2001). The dominant group of 

lichens in tropical rain forests are crustose, which are considered to be difficult group 

for study. Among them the families of Graphidaceaeous, Thelotremataceous and 

Pyrenocarpous lichens are most dominant. 

Lichens are potential source of pharmaceutically important metabolites. 

Several reviews are already available exploring the medicinal qualities of the lichens. 

Miao et al. (2001) suggested the genetic approaches to harvest the lichens product; 

Muggia et al. (2009), Zambare and Chistopher (2012), Shrestha and Clair (2013) 

review the biopharmaceutical potential of lichens as whole, while Boustie and Grube 

(2011) and Ranković (2015) in detail discussed bioactive properties and 

pharmaceutical potential of lichen secondary metabolites in lichens.  
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Development in technology that aids the identification of an organism has 

revealed several characters of taxonomic significance. It has lead to the identification 

of new taxa and merging or splitting previously reported ones. The dilemma among 

lichen taxonomists can be better exemplified with the genus Parmelia which is 

subjected to splitting and merging several times since its circumscription in 1803 by 

Acharius. Although Parmelia was split in to more homogenous genus such as 

Menegazzia, Parmotrema, Hypogymnia, Pseudoevernia, Pannoparmelia and 

Pseudoparmelia by several authors, Zahlbruckner (1930) later on synonymized most 

of them under Parmelia and recognized only a few of them as subgenera. It is after 

continuous work of M. E. Hale on this group clarified the taxonomic ambiguity within 

the genus and finally recognized 1500 species under 37 genera (Hale and DePriest 

1999). Among the recent developments in lichen classification Thelotremataceae, a 

dominant tropical family in tropics is synonymized under Graphidaceae based on the 

phylogenetic studies (Mangold et al. 2008).  Similarly, Anziaceae and Usneaceae 

once treated as separate families are now merged with Parmeliaceae and Bacidiacea to 

Ramalinaceae (Lumbsch and Huhndrof 2010). The taxonomic problems are still 

remains complicated in lichens where the species concepts are unsettled especially in 

crustose forms (Feuerer and Hawksworth 2007). 

  

National status: 

Development of lichen research in India 

The lichen research in India can be clearly categorized into pre- and post-

independence period. During pre-independence period mostly the European botanists 

explored the country while after independence Indians explored. (Nayaka and Upreti 

2021). Very first record of lichen from India appears in ‘Species Plantarum’ by Carl 

Linnaeus (1753), popularly known as ‘Father of Modern Taxonomy’ who mentioned 

the occurrence of Lichen fuciformis (L.) DC. (Current name Roccella montagnei Bél.) 

from India. Later, Eric Acharius (1810, 1814), the ‘Father of Lichenology’ described 

lichens in his classical works ‘Lichenographia Universalis' and ‘Synopsis Methodica 

Lichenum'. There after the Indian lichens have been described by various 

lichenologists. Jatta (1902, 1905, 1911), Smith (1926), Santesson (1952) were the 

important European lichenologists who studied lichens of Western Ghats. Quraishi 

(1928) and Chopra (1934) are probably the pioneer Indian nationals to study lichens 
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of the country, who enumerated lichens of Himalaya. However, their specimens were 

mostly identified by European Lichenologists.  

Lichen flora of India was made by Biswas, Superintendent of Royal Botanic 

Garden, Calcutta and now reorganized as Botanical Survey of India. Biswas (1948) in 

his publication entitled ‘The Lichen Flora of India’ enumerated 678 species of lichens 

from India, Ceylon and Burma under 116 genera and 40 families, out of which 447 

were from India. Awasthi initiated his lichen career from under the supervision of 

Biswas, but obtained Ph.D. in lichen research under the guidance of William A. 

Webber from Colorado University, USA (Upreti 2012). Awasthi systematically 

initiated lichenological studies in India and established school of lichenology at 

University of Lucknow during late 1950s. Later, in 1961 Singh established lichen 

study center at National Botanical Research Institute, Lucknow and worked on 

foliicolous and pyrenocarpous lichens, especially from Andaman and Nicobar Islands. 

During 1971 Patwardhan initiated lichen study at Agharkar Research Institute, Pune, 

who concentrated their study mostly on lichen of Western Ghats. At Botanical Survey 

of India, Kolkata a separate cryptogamic unit was established in 1961, and Dharne, 

Roychowdhary and Vohra were initial contributors to lichen study. Singh joined BSI 

in 1975 and continued the lichen research. During the last decade of 20th century a 

lichen study center was opened at M.S. Swaminathan Research Foundation, Chennai, 

who studied the lichens of Eastern Ghats (Singh 2011). Awasthi (1965, 2000) and 

Singh (1964) have compiled lichens described by various researchers till 1960s, while 

Singh (1980) updated lichenological contribution to Indian subcontinent till 1977. 

Singh (2011) reviewed the studies on Indian lichen during 1960 to 2010 (Nayaka & 

Upreti 2021). 

 The number of lichens being reported for India shows an increasing trend in 

every compilation. Very first compilation of lichens known from Indian subcontinent 

in the year 1965 resulted in a total of 1310 species (Awasthi 1965) and this number 

increased to 1995 species by the year 1977 (Singh 1980). However, total number of 

lichens collected from India alone was could not be extracted due to several problems 

such as nomenclatural uncertainty and uncertainty about their distribution. Awasthi 

(1988, 1991) keyed out all micro and macro lichens of Indian subcontinent and 

according to which the number of lichen species known to occur in India alone was 

1850 under 234 genera and 80 families. Singh and Sinha (1997) estimated the number 
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of lichen species to occur in India is 2021 within 248 genera. Singh and Sinha (2010) 

check listed a total of 2305 lichen species under 305 genera and 74 families. Nayaka 

and Asthana (2014) reported 2428 taxa of lichen, which belong to 2368 species and 

60 infra-specific taxa. The ‘Plant Discoveries’ published by BSI enumerates new 

plant taxa being discovered for India every year. Accordingly, by 2017 total number 

of lichens known from India was 2528 (Singh and Dash 2018). Sinha et al. (2018) 

further updated the list and reported the presence of 2714 species of lichens. After 

considering the compilation of lichens listed in Mao and Dash (2019) the total number 

of species rises to 2766 from India. However, according to the recent compilation of 

all lichens (including publication in lesser known journals) by Sinha and Jagdeesh 

Ram (2020) total number of lichens reaches to 2956 taxa under 2902 species, 54 

infra-specific taxa, 407 genera and 79 families. However, this list was further updated 

by Sinha (2021) which resulted in 3005 taxa under 2963 species, six subspecies, 34 

varieties, 2 forma, 468 genera and 84 families. Out of the total known lichens about 

18.5% are endemic to India and three monotypic genera Awasthiella, Heppsora and 

Ioplaca. Indian lichen biota is dominated by crustose lichens with 2095 taxa followed 

by foliose 671 taxa and fruticose with 190 taxa.(Sinha 2021) The lichen biota also 

dominates with coricolous lichens with 2211 taxa, followed by saxicolous 756, 

terricolous 378, foliicolous 183, muscicolous 61 and lignicolous 31 taxa. At present 

Graphidaceae is the largest family in the country represented by 542 species followed 

by Parmeliaceae with 386 taxa. Arthoniaceae (156), Caliciaceae (130), Lecanoraceae 

(119), Physciaceae (115), Roccellaceae (107), Ramalinaceae (103), Teloschistaceae 

(102), and Pyrenulaceae (99) are the other large families. Among the genera Graphis 

is most dominant with 152 species, followed by Lecanora (97), Pyrenula (80), 

Caloplaca (82), Porina (75), Pertusaria (75), Cladonia (67), Usnea (64), 

Parmotrema (56) and Buellia (48).  

Many countries like Britain and Ireland (Church et al. 1996), Sweden 

(Aronsson et al. 1995), Germany (Cezanne et al. 2002), Switzerland (Clerc et al. 

1992), Japan (Inoue 1998, Shibuichi 1998), Russia (Trass 1984, Moutchnik and 

Zavarzin 2004, Malysheva 2006, Biazrov 2009), Lativa (Piterans and Zeiviniece 

2000), Netherlands (Siebel et al. 1992) and Ukrainian (Popova 1999) have their 

lichens documented in the Red List. However, in India the lichens don’t make their 

appearance in the ‘Red List’ of endangered organism because no serious thought has 
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been given so far on this issue. There exists insufficient information on the status of 

many lichens that have potential to be included under IUCN’s Red List categories. As 

per the record a total of 76 lichen taxa rare not recollected since long time (Nayaka 

and Asthana 2014) and some of them are as old as 180 years. Campylothelium 

superbum probably the oldest species which has not been collected since 1825. Such 

lichens are either extinct or critically endangered. However, they all fall under the 

category either ‘not evaluated’ or ‘data deficient’ according to IUCN Red List 

guidelines (Anonymous 2010). Among these lichens a large number belong to family 

Arthoniaceae and as many as 37 are endemic to India. Further, many of these lichen 

taxa are not been revised since long time and hence there exists uncertainty regarding 

their taxonomic status also. In any case these 76 lichen taxa can be preliminarily 

included under Red List of lichens from India. 

Quantitative estimation of lichen diversity utilizing biodiversity indices are 

rare in India. Negi and Gadgil (1996) tried to assess the genus level diversity and 

patterns of distribution of lichens in Nanda Devi Biosphere Reserve. Also, Negi 

(2000), Negi and Gadgil (2002) studied the pattern of abundance and diversity of 

macrolichens and cross-taxon (lichen and bryophyte) surrogacy of biodiversity of 

Garhwal Himalaya. Further, Negi and Upreti (2000) analyzed the species diversity 

and relative abundance of lichens in Rumbak Catchment of the Hemis National Park 

in Ladakh. Recently, Das et al. (2012) studied the impact of anthropogenic factor 

affecting abundance of lichens in Barrak Valley of Assam. Kar et al. (2014) analyzed 

the diversity and abundance of five species of epiphytic lichens were assessed in 

Kolkata and their role in sequestration of atmospheric metals. Nanda et al. (2018) 

studied the species distribution and community assembly patterns along elevation 

gradients in the Indian Himalayan region, including the Kashmir Himalaya. Rai et al. 

(2015) studied changes in the composition of terricolous lichen communities along 

the altitudinal gradient in Western Himalaya. 

 

Lichen diversity in different Lichenogeographic regions of India with emphasis 

on Western Ghats: 

A phytogeographical region is defined as an area of uniform climatic 

conditions and having a distinctly recognizable type of vegetation. Takhtajan (1986) 

divided the world in to 35 floristic regions based on the distribution of vascular plants. 
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Following the similar criteria Lücking (2003) grouped Takhtajan’s 35 floristic regions 

in to six lichenogeographical regions based on the refined data available for 

foliicolous lichens in 19 floristic regions. India is one of the mega-biodiversity 

countries which includes parts of at least four biodiversity hotspots of the world such 

as Western Ghats and Sri Lanka; Himalaya and Indo-Burma, Sundaland according to 

biodiversityhotspots.org. Rao (1994) classified India in to 12 phytogeographic zones 

while Hajra et al. (1996) divided country into 14 zones. Similarly, based on the 10 

dominant families and genera Singh and Sinha (1997) divided India into eight 

lichenogeographical region. These regions includes number of lichens were Western 

Himalaya,  Eastern Himalaya and North-east India, Western Dry Region, Gangatic 

Plain, Central India, Western Ghats, Eastern Ghats and Deccan Plateau and Andaman 

and Nicobar Islands. 

 Among these, Eastern Himalaya and North-east India documents the highest 

number of lichens represented by 1586 taxa. This region includes not only Himalaya 

but also eight north-east Indian states along with Darjeeling part of West Bengal. 

Western Ghats region has the next highest number of lichens with 1446 taxa followed 

by Western Himalaya 1185 taxa. Western Dry Region which includes state Rajasthan, 

the Punjab and Delhi represents lowest number of 115 taxa. Andaman Nicobar Islands 

although has smaller geographical area has rich diversity of lichens represented by 

508 species. The diversity in Gangati Plains, Central India and Deccan Plateau & 

Eastern Ghats are 483, 4 73, 337 taxa respectively (Sinha 2021). 

Western Ghats together with Sri Lanka make one of the 36 biodiversity 

hotspots in the world according to recent classification by Conservation International. 

The Western Ghats, known locally as the Sahyadri Hills, are formed by the Malabar 

Plains and the chain of mountains running parallel to India's western coast. They 

cover an area of about 160,000 km² and stretch for 1,600 kilometers from southern tip 

to Gujarat in the north, interrupted only by the 30 kilometers Palghat Gap to 

Kanyakumar in South. The breadth of the Western Ghats varied from 30 – 50 km. The 

highest altitudinal point in the region is Anamudi (2695 m) situated in Kerala. The 

Western Ghats has a varied climate with summer, rainy and winter seasons. There is 

extreme variation annual rainfall from 2350 – 7450 mm with prolonged dry season. 

Western Ghats has more than 40 protected areas in the form of Sanctuaries, National 

Parks, Biosphere and Reserve Forests. The altitude in and around Nilgiri and Palni 
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hills ranges up to 2500 m, which provide a temperate climate most suitable for 

luxuriant growth of lichens. Hence this region has richer lichen diversity and 

abundance. However, optimum growth of lichen diversity in Western Ghats is 

observed between altitudes 1000 – 2400 m (Singh et al. 2004) 

Bélanger (1834-38) is attributed with first work on Western Ghats. Who 

described a total of 40 taxa of which six were new to science. Other important 

European lichenologists who explored Western Ghats are Montagne (1842), Stirton 

(1876, 1879), Hue (1898, 1899, 1900 1901), Jatta (1902, 1905, 1911), Smith (1926), 

Choisy (1931), Santesson (1952), Moreau and Moreau (1952). However, Awasthi 

(1957) laid a solid foundation for works on the lichens of Western Ghats with the 

publication of new species. The school of lichenology at Lucknow University 

contributed a lot to the lichens of Nilgiri and Palni Hills (Singh 1980). The 

lichenological investigation in Western Ghats was strengthened during 1960's with 

the setting up of the school of lichenology at Agharkar Research Institute 

(‘Maharashtra Association for Cultivation of Science'), Pune. Lichenology laboratory 

of CSIR-National Botanical Research Institute, Lucknow and Botanical Survey of 

India have continuously contributed to the knowledge of lichens from Western Ghats. 

The central Western Ghats of Karnataka state have also been explored by many 

researchers, however the publications of revisionary and systematic nature are mostly 

scattered. Some of the important reports from this region include  Patwardhan and 

Kulkarni (1977), Awasthi and Upreti (1981), Patwardhan and Makhija (1981), 

Patwardhan et al. (1985), Makhija and Patwardhan (1985, 1990 and 1994), Nagarkar 

et al. (1988), Chatterjee et al. (1996), Nayaka and Upreti (2002), Nayaka et al. (2003) 

and Adawadkar and Makhija (2007). Among the recent works, Vinayaka et al. (2010 

and 2016) studied the ecology & distribution of lichens in Bhadra Wildlife Sanctuary 

and Shettihalli wildlife sanctuary respectively. Dudani et al. (2015) recorded the 

lichen diversity of selected sacred groves in Uttara Kannada and Shimoga districts. 

Rashmi and Rajkumar (2016) provided an account of lichens from the Mysore 

district. The lichens from Kodagu district have been sporadically collected and 

mentioned in different researches above. However, a recent study by Rashmi and 

Rajkumar (2015) enumerated 87 species of lichens collected from different parts of 

Kodagu among which 25 were new additions to the lichen flora of Karnataka state. 

Recently, Dudani et al. (2018) described a new lichen species - Stirtonia ghattensis 
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Sumesh N. Dudani, Nayaka, Komal K. Ingle and S. Joseph sp. nov. and reported a 

new lichen record for India - Pertusaria mesotropa Müll. Arg. along with four new 

lichen records for Western Ghats Biodiversity Hotspot. 

Patwardhan (1983), and Singh and Sinha (1997) estimated about 800 lichen 

species to occur in Western Ghats while Kumar and Stephen (1999) listed 771 

species. Nayaka and Upreti (2005) in their attempt to update the checklist of lichens 

from Western Ghats enumerated a total of 949 lichen taxa belonging to 929 species 20 

varieties and highest number of endemic lichens represented by 253 species (>26%). 

According Nayaka and Asthana (2014) Western Ghats is represented by 1138 species 

within 193 genus and 53 families. There has been a continuous addition of lichen 

species to the region and as mentioned above according Sinha and Jagadeesh Ram 

(2020) Western Ghats represents 1472 taxa. As per Nayaka and Asthana (2014) the 

region has more number of crustose taxa (728) compared to any other 

lichenogeographic region and less of fruticose lichens (75 taxa) in comparison to 

Himalayas. Also, most of the lichens (987 taxa) in the region grow on tree bark than 

other substrates. Western Ghats has rich diversity of Cyanolichens (96 taxa) as an 

indicator of availability of shady, moist habitat for their luxuriant growth in the 

region. The region also has high diversity of Thelotremataceous, Graphidaceous, 

Arthonioid, Parmelioid and Physcioid lichens. Therefore the most dominant family in 

the region in Graphidaceae with 268 taxa under 20 genera; followed by Parmeliaceae 

and Physciaceae with 173 and 118 taxa respectively. Similarly the largest genera in 

the region is Graphis with 72 taxa, followed by Pyrenula, Parmotrema and Usnea 

with 52, 45 and 41 taxa respectively. Apart from 266 endemic taxa Western Ghats 

also has many rare lichens that are not collected since long time and most of them 

might have gone extinct by now. The list includes, Arthonia dispersula, A. 

inconspicua, A. medusula, Arthothelium spectabile, Graphina canaliculata, Gyalecta 

tropica, Lecanora lecideoides, Leptorhaphis epidermidis. 

 

Lichen diversity in different states of India 

 Politically, for administration purpose, India has got a total of 28 states and 

eight Union Territories. However, lichen study is not available for all the area; For 

example there are no lichen studies yet from Chandigarh, Dadar & Nagar Haveli, 

Daman & Diu, Delhi and Haryana (Nayaka & Asthana 2014). Although there exists 
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considerable studies on lichen in different states not all of them are available as floras. 

Few lichen floras (in the book form) available are as follows. Singh and Sinha (1994) 

published ‘Lichen Flora of Nagaland’ with 346 species under 86 genera. Kumar 

(2000) enumerated macrolichen lichen flora of Kerala with 254 species. Sinha and 

Singh (2005) published ‘Macrolichens of Sikkim’ with 320 species under 72 genera. 

Muthukumar and Tarar (2006) published ‘Lichen flora of Central India’, however it 

includes several erroneous identification. Jadageesh Ram et al. (2012) published 

‘Lichen flora of Sundarbans Biosphere Reserve’ with systematic account of 167 

species. Singh and Pinokiyo (2014) published a book purely on foliicolous lichens of 

India. Makhija et al. (2014) published ‘Lichen flora of Maharashtra’ with 288 species 

under 68 genera. Later, Sharma (2014) published a book on saxicolous lichens of 

India. Gupta and Sinha (2018) published ‘Lichen flora of Assam’ with taxonomic 

treatment of 300 taxa belonging to 83 genera and 26 families. Recently, Joseph et al. 

(2018) published a monograph exclusive on genus Opegrapha sensu lato from India.  

Among various states Uttarakhand is represented by maximum number of 

lichens (1028 taxa) followed by Tamil Nadu with 937. States within Eastern 

Himalaya and North-eastern India such as Arunachal Pradesh (827), Sikkim (636), 

Assam (461), Manipur (440), Nagaland (364), Meghalaya (271), Mizoram (195) and 

Darjeeling part of West Bengal (765) have good number of lichens. However, Tripura 

is the less explored area with only 32 taxa. Where as in Western Himalayan region, 

apart from Uttarakhand, Himachal Pradesh represents 502 species, while Jammu, 

Kashmir and Ladhak area represents 429 species. Within Western Ghats apart from 

Tamil Nadu (937), Kerala (713), Karnataka (593) and Maharashtra (370) have 

considerably good diversity of lichens. However, so far only 48 species of lichens are 

recorded from Goa. In the Deccan Plateau and Eastern Ghats region Andhra Pradesh 

(225) and Odisha (202) have highest number of lichens (Nayaka & Asthana 2014).   

 

Lichen study in Goa 

According to the herbarium records available at CSIR-National Botanical 

Research Institute, Lucknow lichens from Goa state are being collected since year 

1962. Dr. Prakash Chandra, a botanist from CSIR-NBRI was the first person to collect 

lichens from the state. Thereafter, researchers from CSIR-NBRI and Agharkar 

Research Institute, Pune collected lichens from the state mostly for monographic 
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studies of various taxa. However, checklist for the state or any region was not 

available till recently. In the recent years, Phatak et al. (2004) surveyed Cotigao 

Wildlife Sanctuary of the state and reported 43 lichen taxa, while Nayaka et al. (2004) 

reported 21 species from Bondla and Bhagwan Mahavir Wildlife Sanctuary. Later, 

Nayaka et al. (2006) explored some coconut and arecanut orchards of Goa and 

reported 23 species of lichens. Singh and Sinha (2010) in their monumental work 

‘Indian lichens, an annotated checklist’ listed only 48 species of lichens from Goa. 

Likewise some sporadic work has been done. 
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 3.1: Study area: Cotigao Wildlife Sanctuary, Canacona 

3.2: Selection of sites for lichen collection 

3.3: Collection 

3.4: The localities surveyed for lichens in Cotigao Wildlife Sanctuary 

3.5: Preservation of collected samples 

3.6: Study of specimens preserved at LWG 

3.7: Inclusion of species reported in earlier publication 

3.8: Identification of lichens 

3.9: Assessment of lichen diversity 

_____________________________________________________________________ 

The present study is based on the fresh collection of lichens from Cotigao Wildlife 

Sanctuary, Canacona, Goa and earlier collections deposited at herbarium of CSIR – 

National Botanical Research Institute, Lucknow (LWG). 

 

3.1 Study area: Cotigao Wildlife Sanctuary, Canacona: 

 The forests of Goa are part of internationally recognized biodiversity 

hotspot, of the Western Ghats. The biodiversity conservation is given main importance 

in Goa state as 20% of its topographical area is devoted for the proliferation of wildlife. 

The protected areas of the state comprises six Wildlife Sanctuaries and one National 

Park. The Goa state has > 60% of its area covered under forests. Goa state covers an 

area of 3702 sq. km. Among all six sanctuaries of the state, Cotigao Wildlife Sanctuary 

is the most popular and well-connected sanctuary. Cotigao Wildlife Sanctuary is 

located beside the southeastern border of the state (Fig. 1) and is representative of the 

Western Ghats ecosystems (Naithani et al. 1997). Cotigao Wildlife Sanctuary bordering 

the state of Karnataka and occupy an area of 85.65 sq.km2 was notified in 1968.Large 

portions of the sanctuary show a forest crown density more than forty percent. The 

topography is mainly plane, becoming undulated as it meets the Western Ghats. The 

sanctuary is bordered by some of the highest mountains in this area on the west, the 

Anshi National park (Karnataka) to the southeast and the Netravali Sanctuary to the 

Northwest. The sanctuary is noted for its lofty tree cover. The undergrowth is mainly 

composed of the now familiar scourge, Eupatorium. The weed growth is particularly 

dense in the Eucalyptus and Tectona grandis plantations (Naithani et al. 1997).  

Literature survey has indicated that lichens of Cotigao Wildlife Sanctuary are 
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inadequately studied and prior to the beginning of this study only 27 species were 

reported from the sanctuary. 

 

3.2. Selection of sites for lichen collection:  

 The entire Cotigao Wildlife Sanctuary has several prominent localities, villages 

and zones identified for administrative purpose. In the present study the whole 

sanctuary is demarcated into 10 major areas or zones based on the known major 

localities (Figure 2). Within these major areas three to four sites are randomly selected 

for lichen collection. Like-wise lichens are collected from 27 sites (Figure 3, Table 1). 

The coordinates and altitude of the sites are noted using Global Positioning System. 

The altitude of the sites ranged from 74 to 700 m from msl with Ravan donger (846 m) 

being the highest point. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.Map of India and Goa showing location of Cotigao Wildlife Sanctuary. 
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3.3 Collection:  

More than 655 lichen specimens were collected during March 2015 to March 

2019 with 45 fields visits to 27 sites as given in table 1. Lichens were usually collected 

using chisel and hammer along with the substratum on which they grow. The specimens 

were collected with keen observation and search. While collecting specimens growing 

on the bark no damage was caused to the host plant. The host plant determination was 

made wherever possible. While in case of saxicolous, a portion of rock bearing lichen 

was cut with a geological hammer. Entire leaves, either fallen or live are collected for 

in case of foliicolous lichens. A unique collection number was given for each sample 

and transported to laboratory for further process. 
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Figure 2: Map of Cotigao Wildlife Sanctuary and its location within India and Goa state. Some important landmarks 

and villages are marked on the map. 
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Figure 3: Map of Cotigao Wildlife Sanctuary 

showing areas and sites surveyed for lichen collection. 

 
Area 1: CWS gate to Reception: Site 1. Cotigao Wildlife 

Sanctuary Gate.  2. Near Reception area, 3. Towards Kuske 

Village on road. 

Area 2: Tirwal:  Site 4. Tirwalarea, 5. Bitke water hole, 6. 

Near TirwalVadhaliGhati. 

Area 3: Bela: Site 7. Bela Lake Road, 8. Bela to Marlem 

Village, 9. TirwaltowardsMarlem. 10. Kumbegal village and 

treetop forest department pointer. 

Area 4: Tulshimol:Site 11. Near Astragal checkpost, 12. 

Astragal towards treetop sign board area, 13. Treetop 

Watchtower pointer area to Tulshimol pointer. Site 14. On 

footpath towards tree top (700mtr.), 15. Treetop watchtower 

and surrounding area, 16. Treetop watchtower pointer 

opposite area, 17. Bhutpal tribal area. 

Area 5: Yedda Lanes (1, 2, 3):  Site 18. Yedda Road,    

Area 6: Nadkem: Site19. Nadkem Village,  

Area 7: Endrem: Site 20. Endrem, 21. Endrem to 

Tulshimol, 22. Enderem and Next Area of 2 km of 

Zambolim.  

Area 8: Edda: 23. Edda patrolling station, 24. Avem.  

Area 9. Ravan Donger:Site 25. Ravan Donger accessed 

from Netravali border. 

Area 10. Kuskem:Site 26. Kuske waterfall, 27. Kuske water 

dam 
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Table 1. The localities surveyed for lichens in Cotigao Wildlife Sanctuary, geo-coordinates and altitude 

 

Areas 

 

Site 

no. 

Locality Longitude (N) Latitude (E) Alt. (m) 

Area 1: Cotigao Wildlife 

Sanctuary gate to 

reception 

1 Cotigao Wildlife Sanctuary Gate 14°58ʹ53.6ʹʹ 74°07ʹ01.5ʹʹ 73 

2 Near Reception area 14°59ʹ04.3ʹʹ 74°06ʹ29.7ʹʹ 96 

3 Towards Kuske Village on Road  14°58ʹ49.9ʹʹ 74°08ʹ29.3ʹʹ 103 

Area 2: Tirwal 

4 Tirwal area  14°57ʹ18.2" 74°08ʹ33.9" 202 

5 Bitke water hole 14°57ʹ10.1" 74°09ʹ06.8" 108 

6 Near TirwalVadhaliGhati 14°57ʹ12.5" 74°09ʹ07.9" 105 

Area 3: Bela  

7 Bela Lake Road 14°57ʹ11.4" 74°09ʹ20.5" 98 

8 Bela to Marlem Village 14°56ʹ37.9" 74°08ʹ86.8" 108 

9 Tirwal towards Marlem 14°59ʹ51.2" 74°08ʹ33.9" 80 

10 Kumbegal village and treetop forest department pointer. 14°58ʹ43.9ʹʹ 74°07ʹ30.3ʹʹ 148 

Area 4:Tulshimol 

 

11 Near Astragal checkpost 14°58ʹ36.5ʹʹ 74°09ʹ06.7ʹʹ 82 

12 Astragal towards treetop sign board area 14°58ʹ22.8ʹʹ 74°09ʹ35.7ʹʹ 74 

13 Treetop watchtower pointer area to Tulshimol pointer. 14°58ʹ28.8 ʹʹ 74°09 ʹ39.7 ʹʹ 79 

14 On footpath towards tree top (700mtr.) 14°58ʹ17.5ʹʹ 74°09ʹ39.1ʹʹ 60 

15 Treetop watchtower and surrounding area 14°58ʹ21.3ʹʹ 74°09ʹ40.0ʹʹ 75 

16 Treetop watchtower pointer opposite area  14°58ʹ22.6ʹʹ 74°09ʹ31.9ʹʹ 89 

17 Bhutpal tribal area 14°58ʹ29.6ʹʹ 74°09ʹ37.9ʹʹ 87 

Area 5:Yedda Lane 1,2,3 18 Yedda Road 14°59ʹ85.1" 74°11ʹ97.4" 82 

Area 6: Nadkem 19 Nadkem Village 14°58ʹ79.0" 74°07ʹ99.1" 89 

Area 7: Endrem 

20 Endrem 14°58ʹ21.3ʹʹ 74°09ʹ40.0ʹʹ 75 

21 Endrem to Tulshimol 14°59ʹ51.2" 74°11ʹ52.1" 85 

22 Enderem and Next area of 2 km of Zambolim 14°58ʹ22.8ʹʹ 74°09ʹ35.7ʹʹ 74 

Area 8: Edda 23 Edda patrolling station 14°59ʹ83.5" 74°11ʹ98.5" 98 

 24 Avem 15°00ʹ45.0" 74°10ʹ06.2" 105 

Area 9: RavanDonger 25 Ravan Donger accessed from Netravali border  14°59ʹ51.2" 74°11ʹ52.1" 700 

Area 10: Kuskem 
26 Kuske waterfall  15°01ʹ11.5" 74°12ʹ32.8" 458 

27 Kuske water dam 15°01ʹ12.5" 74°12ʹ31.8" 420 

 



Area 1: CWS Reception, A. 

on Road Area 2: TIRWL, F. Tirwal Area G. Bitke Water Hole. 
H. Tirwal to Marlem 

Cotigao Wildlife Sanctuary 
 C. Reception-Butterfly Garden D. Reception-Near Forest 

Office E. Kuske Village 
 Gate Near Reception area. B. 

PLATE - 1

A B

C D

E F

G H

Surveyed sites in study Area :





Area 3 : BELA, A. Bela Inside Restricted Area 

to Tirwal Area 4: TULSHIMOL, E. Towards Astragal 
Checkpost F. Treetop Watchtower  towards Tulshimol. G. Near Treetop Area Partagali 

Waterhole. H. Bhutpal Tribal Area.  

B. Bela 

to Marlem C. Bela Lake D. Bela  

PLATE - 2

A
B

C D

E F

G H

Surveyed sites in study Area :
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3.4: The localities surveyed for lichens in Cotigao Wildlife Sanctuary: 

Area 1: Cotigao Wildlife Sanctuary gate to reception: This area consists of the range 

forest office, office area, NIC (Nature Interpretation Centre) of butterfly park garden, 

eco-tourism stay, Nursery the following three sides were selected for lichen collection 

near the reception area. This area consist of cultivated plants as well as forested plants 

as Schleichera oleosa, Terminalia elipitica, Terminalia Paniculata, Peltophorum 

Pterocarpum. In which cultivated plants are Anacardium occidentale, Mangifera indica 

and forested plants are as Xylia Xylocarpa, Strychnos nux-vomica, this makes moist 

deciduous forest. C.W.S gate to shishewal consist of wild deciduous trees like 

Terminalia Paniculata, Terminalia elliptica, Xylia xylocarpa, Tectona grandis, 

Eucalyptus etc. This area makes up most deciduous terrains is undulating with seasonal 

streams and big patches of invasive plants. The area is distributed area with many wards 

which lead to human activities and cattle grazing. From Shishewal towards Kuskum 

road, it is a moist deciduous area with a small patch of laterite plateau. The terrain is 

mostly a plain area with deciduous trees like Careya arborea, Terminalia 

paniculata, Ixora brachiata, Terminalia elliptica, Buchanania lanzan, Tectona 

grandis, Ficus virens, Tabernamontana hyneana, Catunaregam spinosa, Flacourtia 

montana, Schleichera oleosa, Aporosa lindleyana and laterite grasses. Presences of 

cattles grazing and other human activities area can be considered as disturbed area. 

(Plate -1 - A, B, C, D, E) 

 

Area 2: Tirwal: Tirwal area surveyed for lichens consist of Bitke Water Hole, Vadhali 

Ghati. This one lies under 100 m elevation. This is a moist deciduous forest with 

undulating terrain, grassland patches and a perennial stream at the border area two 

dominated by deciduous trees like Dillenia pentagyna, Schleichera oleosa, Strychnos 

nux-vomica,  Getonia floribunda, Terminalia elliptica, Terminalia Paniculata, Xylia 

Xylocarpa, Tectona grandis etc. This area can be noted as human cultivated area with 

Marlem village and agricultural fields. (Plate -1- F, G, H) 

 

Area 3: Bela: Bela area consist of Bela Lake to Marlem village, Bela Lake Road, 

Tirwal towards Marlem, Kumbegal village and treetop forest department pointer. This 

one lies under 100-200 m elevation. This area comes under moist deciduous forest with 

deciduous trees. This area rich with several trees like Terminalia paiculata, Terminalia 

elliptica, Terminalia bellarica, Lagerstroemia microcarpa. Bela area have undulating 
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terrain with artificial ponds, Perennial streams and grass lands (Lateritic patches) Bela 

lake is artificial lake which is main source of water to wild animals. (Plate -2 - A, B, C, 

D) 

 

Area 4: Tulshimol: This area mainly covered with Astragal check post to Tulshimol, 

Treetop Watchtower pointer area to Tulshimol pointer, on footpath towards tree top 

(700mtr.) Treetop Watchtower and surrounding area, Bhutpal tribal area. Tulshimol 

area starts from Astragal and consists of Tribal area Bhutpal. This one lies under 100-

200 m elevation. The aforementioned has undulating terrains of two types of forests 

from Astragal to Bhutpal, this is moist deciduous and starting from Bhutpal to 

Tulshimol it is semi evergreen forest. Moist deciduous forest consists if deciduous trees 

like Xylea xylocarpa, Terminalia paniculata, Terminalia elliptica Terminalia bellarica, 

Lagerstroemia microcarpa, Tectona grandis etc. With patches of Anacardium 

occidentale plantation near village. Semi evergreen forest consists of Cane, Memecylon 

talbotianam, Holigarna arnotiana, Aporsoa lendlyana, Diospeyrosa pauiaelala with 

streams and artificial water holes treetop area is very densely covered with understory 

vegetation viz.  Psychotria dalzellii, Memecylon talbotianum  and  Leea  indica etc. The 

area is highly humid and moist due to canopy coverage. (Plate -2-E, F, G, H, Plate-4-

C) 

 

Area 5: Yedda: Yeda area consist of sites like, Yedda Road, Yedda lane1, Yedda lane 

2, Yedda lane 3. This area is with mixed forest of moist deciduous, semi evergreen and 

humans habitation with their road and this area can be considered under disturbed area 

with human activity. This one lies under 100-200 m elevation. Hilly region with 

increasing elevation the area has undulating terrains with increasing elevation with 

patches of lateritic plateau agriculture field and grasslands and Terminalia paniculata, 

Mangifera indica, Ficus drupaceae, Terminalia elliptica, Anacardium occidental etc. 

(Plate -3-A) 

 

Area 6: Nadkem: This area consists of moist deciduous semi evergreen grassland and 

most prominent riparian forest patches. Elevation ranges from 200 to 600 m area 

consists of perennial as well as seasonal water bodies dominating trees are Schleratieia 

oleosa, Tectona grandis and Terminalia elliptica in moist deciduous forest where as in 

semi evergreen forest patches. Diospyros sp, Holigarna sp. Crysistica sp. Catunaregam 



Area 5: YEDDA, A. Yedda Lane Area 6: NADKEM,  
ENDREM C. Near Water Bodies of Endrem Area  Area 7: D. 

E. Enderem & Next Area of 2 km of Zambolim F. Endrem  Area 8 

EDDA: G. Edda Road. H. Edda patrolling Station.

B. Nadkem Village. Area 7 : 

Endrem to  Tulshimol

PLATE - 3

A B

C D

E F

G H

Surveyed sites in study Area :





Area 10: KUSKEM, B. Kuske Waterfall C.(Area 4)  Treetop Watchtower.

Area 9: RAVAN DONGAR, A. Ravan Dongar accessed 

from Netravali border  

PLATE - 4

A

B C

Surveyed sites in study Area :
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sp. Syzygium caryophyllatum are dominating. This area mosly bearing foliicolous, 

corticolous and saxicolous lichens. (Plate -3 B) 

 

Area 7: Endrem: This area consist of Endrem to Tulshimol, Enderem and Next Area 

of 2 km of Zambolim. This one lies under 100-400 m elevation. This is hilly region 

with highest elevation around 300 m, the aforementioned consists of perennial streams 

as well as seasonal streams with huge patches of strobilanthes species and much spaced 

trees. (Plate -3 B, C, D, E, F) 

 

Area 8:  Edda: This area consists of Edda patrolling Station and Avem. This area belongs 

to semi evergreen forest with moist deciduous patches, this one is undulating area with 

streams and small patches of grasslands. That one lies under 100-500 m elevation. The 

area has more of cashew plantation and understory with thin small trees of 

Catenaragum, Zyzypus glaborosa and Acacia plantations besides the roads. Understory 

with Aporosa, Catanaregum, and Tetrameles etc. (Plate -3 –G, H) 

 

Area 9: Ravan donger: Ravan donger was accessed from Netravali border, this one 

lies under 700-846 m elevation. The highest elevation of the sanctuary is 846 m which 

belongs to Ravan donger. This one is grassland with tree line consisting of Acacia 

auriculiformis, Falcoreria luguis, Careya arboria. This area mainly consist of open 

rocks and due to less human activities can be considered as undisturbed area. (Plate -4 

-A). 

 

Area 10: kuskem: Kuskem area consist of Kuskem waterfall and Kuskem Water Dam 

sites, Hilly area with semi evergreen forest and agricultural fields. This one lies under 

400-600 m elevation area consists of seasonal and perennial streams with seasonal 

waterfalls. This is humid area with huge trees of Tetramules nudiflora, Holigarna 

arnotiana, Dillenia pentagyna, Diospeyros paniculata, Agliaelaca genoidea, 

Atrocorpus goueriarus etc. with understory of psyschotia dalzeli. (Plate -4 -B). 

 

3.5: Preservation of collected samples: 

The collected lichen samples were thoroughly air dried. The dried samples are 

segregated to avoid mixtures and pasted on 4 x 6 inches sized herbarium cards. Samples 

were finally placed in herbarium packets of size 5 x 7 inches and labeled with all details. 

Several such packets are stacked within custom made rectangular boxes resembling 
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shoe boxes. The lichen herbarium packets are arranged alphabetically and preserved in 

herbarium of Goa University, Department of Botany and a set of voucher specimens 

were deposited at herbarium of CSIR-National Botanical Research Institute, Lucknow 

(LWG).  

3.6: Study of specimens preserved at LWG: 

As mentioned earlier under review of literature lichens from Goa state are being 

collected since year 1962 and Dr. Prakash Chandra, a botanist from CSIR-NBRI was 

the first person to collect lichens from the state. Thereafter, Phatak et al. (2004) 

surveyed Cotigao Wildlife Sanctuary while Nayaka et al. (2004, 2006) explored other 

parts of the state. All these specimens are well preserved at herbarium LWG. These 

specimens included several unidentified as well as unreported species for Cotigao 

Wildlife Sanctuary. In the present study all these specimens were segregated, identified 

and incorporated in the enumeration. 

  

3.7. Inclusion of species reported in earlier publications:  

 Prior to the present study lichens from Cotigao Wildlife Sanctuary were studied 

by Phatak et al. (2004) who reported a total of 27 species. All these species were 

included in the present thesis after verifying their identity and current nomenclature. 

Although, Singh and Sinha (2010) reported 48 species from Goa the precise localities 

were untraceable.  

 

3.8. Identification of lichens: 

 The specimens were identified by studying their morphology, anatomy and 

chemistry as explained by Nayaka (2014). Morphological details were examined using 

Leica EZ4D microscope. Based on their appearance lichens are grouped in to following 

categories, 

Crustose lichens - Without leaving any free margin the lichen thallus is closely 

attached to the substratum. These lichens were collected along with their 

substratum for the observation, thallus usually absences root like structure called 

as lower cortex and rhizinae. (Ex. Graphis sp.). 

Leprose lichens - Here the lichen thallus is powdery or granular, does not form 

perfect smooth thallus (Ex. Lepraria sp.).  
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Placodioid lichens - At centre and lobate or free at the margin the lichen thallus is 

closely attached to the substratum, but lacking rhizinae (Ex. Dirinaria sp.). 

However, generally this placodioid lichens are considered as foliose lichens.  

Squamulose lichens - Here is in the forms of minute lobes, having dorsiventral 

differentiation of the lichen thallus (Ex. Phyllopsora sp.). 

Foliose lichens - Such lichens were collected by scraping them from the substratum 

because thallus is loosely attached at least at the margin and also called as leafy 

lichens (Ex. Pyxine sp.).  

 

 After segregation according to the growth forms the specimens for easier 

identification purpose, were further grouped according to the category of fruiting bodies 

such as apothecia, perithecia, sterile. The characters required for identification of 

lichens differ from group to group. In general some of the important characters 

observed for all lichens are as follows: 

 

3.8.1. Morphology: Upper surface-, The texture (plain or smooth, cracked or rough, 

and warty), colour of the thallus, presence of isidia, soredia, pruina, pycnidia and 

pseudocyphellae are noted. The morphology of fruiting bodies are studied separately. 

In case of apothecia, shape (rounded or stretched), size, attachment (stalked or not), 

colour and texture of the margin and disc, presence or absence of pruina on the disc, 

convex or concave form of the disc are observed. In case of perithecia, the position of 

its opening ostiole, apical or lateral, its colour, shape, size and, single or grouped are 

studied. The splitting pattern, length and breadth of marginal lobes, occurrence of cilia 

in case of foliose lichens are noted. Thallus of some lichens releases yellowish or bluish 

fluorescence such lichens are examined by keeping them in a closed UV lamp chamber 

and exposing UV light with wavelengths 254 and 365 nm. When detected under UV 

light due to the presence of lichen substance known as lichexanthone. 

Lower surface -The lower surface of only foliose lichens are observed. The colour of 

lower surface, presence or absence of cyphaellae, pseudocyphellae, rihizines, their 

colour, distribution, branching, abundance are to be noted. 

 

3.8.2. Anatomy: Under compound microscope (Leica DME) the anatomy of lichen 

thallus and fruiting bodies are examined. By keeping the piece of thallus in potato or 

papaya pith section of thallus was cut using fine razor blade. In the anatomical study of 
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the thallus, upper cortex, algal layer, medulla, and lower cortex was observed to see the 

thickness of various layers, various type of algae and their distribution like stratified – 

heteromerous or uniform – homeomerous and vertical or horizontal arrangement of 

fungal hyphae within the thallus were observed. Especially in case of micro lichens like 

crustose lichens the anatomical characters of fruiting bodies (ascocarp) are very 

significant identification aids. By viewing through stereo microscope thin, hand cut 

sections of ascocarp was taken with the help of sharp blade while it was still attached 

to the thallus or substratum. Spore characters were minutely observed like type of spore 

(septate or simple), colour (brown or hyaline), followed by their shape, size, number of 

spores in a ascus or spore-sac, colour of exciple or ascocarp wall, algal cells and crystals 

in the wall present or absent, height and colour of different layers (hymenium, epi and 

subhymenium, hypothecium) within in the ascocarps are noted. The branching pattern 

and arrangement of paraphyses, shape and colour of apical cell are important character 

are noted. Generally with plain water the sections of thallus and ascocarps were 

mounted to observe basic characters or in 10% K solution. The lactophenol cotton blue 

(LCB) and Lugo’s iodine (I) are used to colour different tissue as per requirement. 

 

3.8.3. Chemistry: Lichen substances or secondary metabolites produced by lichens are 

more than 1000. Out of the 1000 lichens substances around 950 are unique to them and 

are not available in any other groups of plants, only small portion of about 50 – 60 occur 

in other fungi or higher plants (Elix and Ernst-Russel 1993). For example, the 

anthraquinone parietin, the orange pigment that is common in most ‘Teloschistales’ 

occur in non – lichenized fungal genera Achaetomium, Alternaria, Aspergillus, 

Dermocybe, Penicillium as well as in the vascular plants Rheum, Rumex and Ventilago. 

The lecanoric acid also occurs in fungus Pyricularia, while the sterol, brassica sterol of 

higher plant is also available in the lichens. For identification of lichens 

(chemotaxonomy) many of these lichen substances act as an important character. For 

identification of these lichen substances by performing colour spot test, 

microcrystalography, and thin layer chromatography (TLC) can be carried out.  

 

Colour spot test: These following three chemical reagents mainly used colour spot test 

like K- aqueous potassium hydroxide, C- bleaching powder or aqueous solution of 

calcium hypochlorite and aqueous solution of para phyenldiamine that is PD. A drop 

of K solution was placed on the cortex or medulla and colour reaction was noted. By 
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exposing it with blade sometimes on bothor either on upper surface of thallus (cortex) 

or on the medulla K-test was performed. On the medulla C and Pd tests are implemented 

and changes in colour are recorded. By applying K solution primarily and then instantly 

C solutions above earlier K solution drop KC-test was performed. Due to presence of 

particular lichen substances in lichen thallus the colour of the cortex or medulla changes 

and shows its reaction. William Nylander in 1860s introduced I, K, C and KC test. Later 

Asahina et al. introduced Pd test in 1930s (Culberson 1969). The composition of the 

reagents are given below: 

 

K Reagent (10% K) - Potassium hydroxide pellets 10 g dissolved in 100 ml of 

distilled water. The reagent was prepared fresh every time. Confirmation was 

performed on the medulla of Parmelinella wallichiana which gave K+ red colour.  

C Reagent - One part of calcium hypochlorite added to double the volume of 

distilled water (1:2 ratio) and shaken well. The reagent was allowed to settle down 

and supernatant solution was used for the spot test. The reagent was freshly 

prepared every time and discarded when it stops emitting chlorine smell. The 

confirmation test was performed on the medulla of Parmotrema tinctorum lichen 

that gives C+ pink colour. 

Pd Reagent (also called as P Steiner’s solution) - The para-phenylene diamine 1 

g, sodium sulphite 10 g, detergent liquid 0.5 ml are dissolved in 100 ml of distilled 

water. The reagent was freshly prepared every time. Confirmation test was 

performed on the medulla of Parmelinella wallichiana which yielded Pd+ orange 

colour.  

 

Microcrystalography: The method for crystalization of lichen substances was 

introduced by Asahina during 1950s (Asahina and Shibata 1954). The experiment was 

carried out on the glass slide. Small pieces of lichen are placed at the center of the slide 

and chemical substances present in it are extracted on to the slide by dropping acetone 

over it. It gave concentric, white rings of crystals on the slide. Then the material was 

removed gently and a drop of crystallizing reagent was added over the concentric rings. 

After placing a cover-slip on the crystallizing agent the slide was gently warmed over 

the spirit lamp and then allowed to cool down and to form crystals. Then the slide was 

observed under compound microscope and the lichen substances are identified based 
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on the shape of the crystals. The compositions of two crystallizing reagents are as 

follows, 

G.E –Glycerine and acetic acid, 1:3 

G.A.W. –Glycerine, alcohol and water, 1:1:1 

 

Thin Layer Chromatography: The colour spot test may not provide appropriate result 

or many lichen substances were undetectable in colour spot test. TLC was performed in 

such circumstances. In TLC various lichen substance present get separated as spots on 

TLC plates, in a lichen thallus. With the help of lichen TLC manuals, these spots are 

identified. The TLC method was standardized by Culberson in 1950s and it is now a 

widely used technique (Culberson 1969). It is a simple, relatively inexpensive, speedy 

method and helps accurate recognition of secondary metabolites. The steps involved in 

performing TLC are given below: 

(i) Extractionof lichen substances - Fragments of the thallus are placed in 

eppendrof tubes and few drops of acetone are added to it. The lichen substances in 

the thallus get extracted in to the acetone. The test tubes are numbered serially 

including the control sample. Parmelinella wallichiana was used as control.  

(ii) Preparation of TLC plate - Silica gel pre-coated thin aluminium plates (Merc 

60F254, 20 × 20 cm) are used for the TLC.  A line was drawn at 2 cm from base of 

the plate (loading line) and another at 15 cm (finishing line). On the 2 cm line 

several spots are marked at equal distances (25 to 30 spots per plate). The number 

of spots are corresponding to the number of tubes of samples selected for chemistry.  

(iii) Loading - The acetone extract in the test tube was spotted on the TLC plate 

with the help of capillary tube. The number on the tube with the extract were 

corresponding to the number on the TLC plate. The spot on the TLC plate are 

concentrated enough by repeated loading of the extract on the same spot.  

(iv) Preparation of solvent system and TLC tank – Freshly prepared solvent 

system A used for TLC with composition Toluene-1, 4 Dioxane-Acetic acid at ratio 

180:45:5 in TLC tank. The tank was made air tight by applying grease or Vaseline 

at the rim of the jar where the glass lid touches. Inside the TLC tank at the back side 

filter paper sheet was placed. The wet filter paper provides uniform vaporous 

atmosphere inside the tank and help lichen compounds to separate better.  

(v) Running - The spotted TLC plate was placed inside the TLC tank. As the 

solvent moved up on the TLC plate through the loaded spots compound got 



PLATE - 5

Thin Layer Chromatography plates showing chemical analysis for Identification of lichens.
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separated. The heavier compounds settled down near to the base of the plate while 

the lighter substances are carried away as the solvent raised upwards. The solvent 

was allowed to touch the finishing line drawn at 15 cm and then removed out of the 

TLC tank.  

(vi) Colouring the spots and charring - The lichen substances those are separated 

on the TLC plate are invisible or paler in colour. They are made more visible by 

spraying colouring reagent and heating. 10% sulphuric acid solution was sprayed 

over the TLC plate. After spraying the TLC plate was kept in the pre-heated (110° 

C) hot air oven for few minutes.  

(vii) Identification of the spots - The spots appeared on the TLC plate are 

identified as per their colour and the distance they travelled from the loading point 

using TLC chart available at White and James (1985). The TLC plate is divided in 

to seven equal parts based on atranorin (Rf class 7) and salazinic acid (Rf class 2) 

of control sample Parmelinella wallichiana. Observation of TLC plate under 

shortwave UV lamp is sometimes necessary before and after heating. The spots 

appear differently while some spots emit fluorescence and such spots are marked 

with pencil. These are added characters for identification of lichen substances (Plale 

no.5). 

(viii) Identification of fatty acids - After removing the TLC plate from the tank it 

is sprayed with distilled water. The fatty acids appear as oily, grey spots as the water 

dries up. They are circled with pencil as dotted lines and identified based on their 

Rf class using TLC chart. The sulphuric acid solution was sprayed only after this 

step and then the plate was heated. The fatty acid spot do not give any colour after 

heating.  

 

3.8.4. Literature consulted for identification:  

Identification of freshly collected samples were initiated following the key for 

mircolichens (Awasthi 1991) and macro lichens (Awasthi 2007). Other important 

literature and keys consulted for identification includes - Graphidaceae (Staiger 2002, 

Kalb et al. 2004, Lücking et al. 2009), Malmidea (Kalb et al. 2011, Breuss and Lücking 

2015, Joseph et al. 2018),  Pyrenula (Aptroot 2012) and foliicolous lichens (Singh and 

Pinokiyo 2014). The lichen taxa are segregated under various families following 

classification by Lücking et al. (2017a, b). White and James (1985) and Orange et al. 

(2001) was followed for chemical analysis of the samples. 
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3.8.5. Confirmation of the identity of lichens: 

Identity of the lichens were confirmed at Lichenology Laboratory of CSIR-National 

Botanical Research Institute, Lucknow. Type and well identified specimens preserved at 

herbarium LWG are matched with specimens of Goa for confirming their identity.   

 

3.9. Assessment of lichen diversity: The presence or absence data of the lichens in 

different sites are used for analyzing the similarities between study sites using analysis 

software MVSP and dendrogram was drawn. 
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A.   SYSTEMATIC TREATMENT 

4.1 Key to the families of lichens occurring in Cotigao Wildlife Sanctuary (CWLS) 

4.1.1: Key to the genera within family Arthoniaceae from CWLS 

4.1.1. i: Key to the species of Cryptothecia in CWLS 

4.1.1. ii: Key to the species of genus Herpothallon in CWLS 

4.1.2: Key to the species of Arthopyrenia from CWLS 

4.1.3 Key to the genera within family Caliciaceae from CWLS 

4.1.3. i : Key to the species of Dirinaria from CWLS 

4.1.3. ii : Key to the species Pyxine from CWLS 

4.1.4: Key to the species of Coenogonium in from CWLS 

4.1.5: Key to the species of Leptogium in CWLS  

4.1.6: Key to the genus and species of Gomphillaceae 

4.1.7: Key to the genera within family Graphidaceae from CWLS 

4.1.7. i: Key to species of the genus Astrochapsa from CWLS 

4.1.7. ii: Key to species of the genus Chapsa from CWLS  

4.1.7. iii: Key to species of the genus Cruentotrema from CWLS 

4.1.7. iv: Key to species of the genus Diorygma from CWLS  

4.1.7. v: Key to species of the genus Fissurina from CWLS  

4.1.7. vi: Key to species of the genus Graphis from CWLS  

4.1.7. vii: Key to species of the genus Hemithecium from CWLS 

4.1.7. viii: Key to species of the genus Myriotrema from CWLS  

4.1.7. ix: Key to the species of the genus Ocellularia from CWLS  

4.1.7. x: Key to species of the genus Pallidogramme from CWLS  

4.1.7. xi: Key to species of the genus Phaeographis from CWLS  

4.1.7. xii: Key to species of the genus Platythecium from CWLS  

4.1.7. xiii: Key to species of the genus Thelotrema from CWLS  

4.1.8: Key to the genera within family Lecanoraceae from CWLS 

4.1.8. i : Key to the species of Lecanora from CWLS 

 4.1.9: Key to the species of Malmidea from CWLS 

4.1.10: Key to the genera within family Monoblastiaceae from CWLS 

4.1.10. i: Key to the species of Anisomeridium from CWLS 

4.1.11: Key to the species of Pertusaria from CWLS 

4.1.12: Key to species of Phlyctis from CWLS 
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4.1.13: Key to the genera of Physciaceae from CWLS 

4.1.13. i : Key to the species of Physcia in CWLS 

4.1.14: Key to the genera of Pilocarpaceae from CWLS 

4.1.14. i: Key to the species of Byssoloma in CWLS. 

4.1.15: Key to the genera of Porinaceae in CWLS 

4.1.15. i: Key to species of Porina from CWLS 

4.1.16: Key to the species of Pyrenula in CWLS 

4.1.17: Key to the genera of Ramalinaceae from CWLS 

4.1.17. i: Key to the species of Bacidia in CWLS.  

4.1.17. ii: Key to the species of Phyllopsora from CWLS. 

4.1.18: Key to the genera of Roccellaceae in CWLS 

4.1.18. i: Key to the species of Mazosia in CWLS 

4.1.19: Key to the species of Strigula from CWLS 

4.1.20: Key to the genus of Teloschistaceae in CWLS 

4.1.21: Key to the genus of Trypetheliaceae from CWLS 

4.1.21. i: Key to the species of Astrothelium from CWLS. 

4.1.21. ii: Key to the species of Trypethelium in CWLS. 
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4.1: Key to the families of lichens occurring in Cotigao Wildlife Sanctuary 

(CWLS) 

1.  Ascospores produced in perithecia; perithecia solitary, aggregated, confluent or 

forming stroma …………………………………………...…..……...………… 2 

1a.  Ascospores produce in unorganized ascomata, lirellate apothecia or true 

apothecia, or thallus sterile and leprose ……………….………..…..…….……. 8 

2.  Asci lacking an apical tholus ……………………………...……......…….……. 3 

2a.  Asci with an apical tholus and ocular chamber ………………………….......… 4 

3.  Paraphyses branched, often with refractive tips, ascospores transversely 

euseptate, hyaline; thallus crustose ……………………...….. Naetrocymbaceae  

3a.  Paraphyses unbranched, ascospores transversely euseptate, hyaline; thallus 

crustose ………..……………………………………...…………...... Porinaceae 

4.  Ascospores euseptate ………………………………..………...……..…….….. 5 

4a.  Ascospores distoseptate …………………………………………… ….........… 7 

5.  Paraphyses unbranched, ascospores hyaline, transversely septate to muriform; 

thallus crustose ………………………………………...……….…. Strigulaceae 

5.  Paraphyses branched ……………………………….……...…….… ……...….. 6 

6.  Pycnidia often beaked or sometimes bristle-shaped, rarely campylidia, 

ascospores hyaline, transversely septate, lumina rectangular, sometimes 

megalosporus; thallus crustose………………………...…....... Monoblastiaceae 

6a.  Pycnidia simple, ascospores hyaline, transversely septate, lumina rectangular; 

thallus crustose..……..…………………..……………...…... Arthopyreniaceae 

7.  Conidia bacillar to oblong, non-septate, ascospores lumina diamond shaped; 

thallus crustose..……………………......………..……………. Trypetheliaceae 

7a.  Conidia filiform to falcate, non-septate, ascospores lumina rounded to diamond 

shaped; thallus crustose.…………………………..…....……….... Pyrenulaceae 

8.  Thallus sterile, leprose to crustose, powdery, granular, cottony, membranous 

…………….………………………………………...………..... Stereocaulaceae 

8a.  Thallus fertile ………………………………...………...….………….….……. 9 

9.  Ascomata unorganized, apothecia like, round to lirellate, scattered, lacking true 

exciple, ascospores transversely septate to muriform; thallus 

crustose………………………………………………….....…..…. Arthoniaceae  
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9a.  Ascomata organized, true apothecia or modified apothecia …….….…..……. 10 

10.  Photobiont cyanobacteria, usually Nostoc, ascospores hyaline, transversely 

septate to muriform; thallus foliose, squamulose or rarely crustose, gelatinous in 

consistence………..……………………………………...…...…. Collemataceae  

10a.  Photobiont green alga ……………………………….………......……………. 11 

11.  Asci unitunicate ………………………………………………...….….…..….. 12 

11a.  Asci bitunicate ………………………………………………...….……...…… 13 

12.  Paraphyses branched and anastomosing, apothecia rounded or lirellate, biatorine 

or zeorine, sometimes lecideine, ascospores transversely septate to muriform, 

hyaline; thallus crustose ……………………………. …….…... Gomphillaceae 

12a. Paraphyses unbranched, apothecia roundish to irregular, lirellate or perithecioid, 

rarely mazaediate, usually zeorine, sometimes lecideine or lecanorine, 

ascospores transversely septate to muriform, hyaline to brown; thallus crustose 

…………………………………………………………...……..... Graphidaceae 

13.  Ascospores discharge through development of mazedium, apothecia mazaediate, 

ascospores transversely septate or muriform, brown, paraphyses unbranched to 

sparingly branched; thallus crustose to squamulose, foliose, or fruticose 

……..................................................................................................... Caliciaceae  

13a.  Ascospores discharge through fissitunicate or semifissitunicate method ….… 14 

14.  Ascospores simple …………………………………....…….….………..……. 15 

14a.  Ascospores transversely septate or muriform ………………………….….…. 19 

15.  Ascospores large, double walled, hyaline, paraphyses branched, apothecia 

zeorine or peritheoid; thallus crustose …….………………...…. Pertusariaceae 

15a.  Ascospores smaller, single walled ……………………………………...…….. 16 

16.  Paraphyses branched, apothecia biatorine or lecanorine, rarely lecideine, 

ascospores sometimes transversely septate, hyaline, conidia non-septate, 

ellipsoid to filiform; thallus crustose, sometimes byssoid, or squamulose to 

fruticose ..……………………………………………...……….... Ramalinaceae 

16a.  Paraphyses unbranched to sparingly branched …………………..…..….…… 17 

17.  Paraphyses unbranched, apothecia biatorine, rarely lecideine, ascospores 

hyaline; thallus crustose……………………………………...….. Malmideaceae 

17a.  Paraphyses sparingly branched ………………………………..…...………… 18 

18.  Ascospores hyaline, apothecia lecanorine or lecideine; thallus crustose to 

umbilicate ………. …………….……………..………………..… Lecanoraceae  
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18a. Ascospores hyaline to brown, apothecia zeorine, with cupulate exciple; thallus 

foliose, fruticose or rarely crustose……………………...…...…... Parmeliaceae 

19. Ascospores polaribilocular or trilocular due to thick septa, apothecia and thallus 

yellow orange, containing anthraquinone pigment; crustose to squamulose, 

foliose, or fruticose…………………………………..………… Teloschistaceae  

19a. Ascospores not polaribilocular or trilocular …………….…..………….….…. 20 

20.  Apothecia yellow orange, but lacking anthraquinone pigments, biatorine, 

ascospores mostly 1-septate, hyaline, paraphyses unbranched; thallus crustose or 

filamentous ………..……………………………………..….... Coenogoniaceae 

20a.  Apothecia otherwise ……………………………..…….…....…………….….. 21 

21.  Apothecial margin often lobulate, apothecia sometimes aggregate, zeorin, 

ascospores hyalne, paraphyses unbranched; thallus crustose …… Phlyctidaceae  

21a.  Apothecial margin not lobulate ……..……………………………….…....….. 22 

22.  Apothecial margin byssoid, apothecia biatorine, rarely lecideine, ascospore 

hyaline, paraphyses unbranched, branched and anastomosing; thallus crustose 

…………..… …………………………….………....……......….. Pilocarpaceae 

22a.  Apothecial margin not byssoid …………….……………….…...……………. 23  

23.  Ascospores brown, transversely 1 – 3 septate, apothecia usually lecanorine, 

rarely lecideine, paraphyses unbranched to slightly branched; thallus crustose to 

squamulose, foliose, or subfruticose ………………..………......…. Physciaceae 

23a.  Ascospores hyaline ………………………………….………..…...……...….. 24 

24.  Paraphyses branched and anastomosing, apothecia rounded or lirellate, more 

rarely stromatic and then appearing perithecioid, ascospores hyaline to rarely 

brown; thallus crustose to fruticose …………………….……....… Roccellaceae 

24a.  Paraphyses branched, apothecia biatorine or lecanorine, rarely lecideine, 

ascospores hyaline; thallus crustose, sometimes byssoid, or squamulose to 

fruticose ……………………………………………...….…...….. Ramalinaceae 

 

Arthoniaceae Rchb. 

Deut. Bot. Herb.-Buch: 13 (1841). 

Lichenized or lichenicolous, rarely delichenized. Thallus crustose. Photobiont in 

lichenized taxa predominantly Trentepohlia, rarely chlorococcoid. Ascomata variable, 

apothecioid or lirellate or asci scattered, rarely mazaediate, usually lacking a distinct 

proper margin and thalline margin. Hamathecium consisting of branched and 
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anastomosing paraphyses, sometimes lacking hymenial gel and sometimes strongly 

compacted, resembling ascolocular ascomata, non-amyloid, hemiamyloid or amyloid. 

Asci fissitunicate, with apical tholus and distinct ocular chamber, non-amyloid, 

hemiamyloid or amyloid, (broadly) clavate to saccate or globose. Ascospores 

primarily 8 per ascus but often reduced to 2–4 or 1 per ascus, transversely septate to 

muriform, ellipsoid to clavate, often macrocephalic with the proximal cell enlarged or, 

in muriform ascospores, with a single large, undivided cell, euseptate with rectangular 

lumina, hyaline to brown, non-amyloid. Conidiomata pycnidia, rarely campylidia; 

conidia non-septate to transversely septate, oblong to bacillar or acicular-filiform to 

falcate, hyaline. Secondary chemistry: variable, with depsides, depsidones, 

anthraquinones, and pulvinic acid derivates common; xanthones in some cases. 

Usually epiphytic on bark and leaves, also on rocks, often lichenicolous and rarely 

delichenized.  

 

4.1.1 Key to the genera within family Arthoniaceae from CWLS 

1.  Thallus byssoid, sterile ………………………………………...…… Herpothallon 

1a.  Thallus fertile ……………………………………………………………. ..……. 2 

2.  Ascomata apothecia, sessile, black, with thalline margin, ascospores in 

mazaedium, spores dark brown.…........……...…..……. Tylophoron (T. nidulans) 

2a.  Ascomata unorganized ………………………………..……………….………… 3 

3.  Ascomata resembling apothecia, lacking expluloid tissue, round to irregular in 

shape ………………………………………………………………….….….....… 4 

3a.  Ascomata not resembling apothecia, proper ascomata absent, asci or ascigerous 

tissue ± evenly distributed in thallus or localized or concentrated in fertile part of 

thallus ………………………………………………………………………...….. 6 

4.  Ascospores multicelled-muriform, hyaline, ovoid, ascomata verrucose-tubercled 

on surface ...……………...…….……….……….…. Arthothelium (A. confertum) 

4a.  Ascospores transversely septate, hyaline ………..…………….…………...……. 5 

5.  Ascomata black, ascospores 1 septate, one end cell 

larger……………………………………………………..…. Arthonia (A. dispersula) 

5a.  Ascomata brown to reddish or crimson, ascospores 3-5 septate, one end cell larger 

… ………………………………………...…..... Coniocarpon (C. cinnabarinum) 

6.  Ascospores transversely septate …………..….……....... Stirtonia (S. santessonii) 

6a. Ascospores multicelled-muriform ……………….………………….. Cryptothecia 
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Arthonia Ach. 

Neues J. Bot. 1(3. Stück): 3 (1806). 

Thallus crustose, effuse, ecorticate, corticolous, foliicolous or para- symbiont on other 

lichens. Photobiont a green alga (Trentepohlia, Phycopeltis or a Chlorococcaceae). 

Ascomata sunken in thallus or adnate, round, irregular, stellate in outline, excipuloid 

compact. Asci globular or oblong, bitunicate, thick walled, 2–8 spored, spores 

colourless or brown, transversely 1–9 septate shape much variable. 

The genus is represented by only one species in CWLS. 

 

Arthonia dispersula Nyl. , Flora, Regensburg 59: 285 (1876); Randive. et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 

Thallus crustose, corticolous, thallus whitish, thin, maculiform. Ascomata black, 

substellate, oblong- lanceolate, ascospores 1 septate, 8–11 × 3–4 µm, one end cell 

larger  

Distribution: India (Sikkim and West Bengal), Egypt, Sri Lanka and U.S.A. 

Chemistry: Thallus K–, C–, KC–, P–; an unidentified substance in TLC. 

Notes: Earlier this species is reported from CWLS (Phatak et al. 2004), however the 

specimen is untraceable at LWG. The description based on Awasthi (1991). 

 

Arthothelium A. Massal. 

Ric. Auton. Lich. Crost. 54 (1852). 

Thallus crustose, effuse, ecorticate, corticolous; photobiont green alga, Tretepohlia. 

Ascomata unorganized, innate or adnate, round or irregular in outline. Excipuloid 

tissue absent; paraphyses branched or anastomosing. Asci bitunicate, thick walled, 8 

spored; ascospores hyaline, multicelled-muriform. 

The genus is represented by only one species in CWLS. 

 

Arthothelium confertum (A.L. Smith) Makh. & Patw. , Biovigyanam 11(1): 9 

(1985); Randive. et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive 

et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

- Cryptothecia conferta A.L. Sm., Trans. Br. mycol. Soc. 11(3-4): 194 (1926). 
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Thallus crustose, corticolous, ecorticate. Ascomata verrucose-tubercled on surface, 

asci 78–90 × 40–47 µm, not pruinose, ascospores ovoid, 25–30 × 10–17 µm, 9–11 

transvers and 2–4 vertically septate.  

Chemistry: Thallus K–, C–, KC–, P–; barbatic acid in TLC. 

Distribution: India (Assam). Endemic. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimens Examined: CWLS, Gaodonger Village, 06.06.2003, S. Nayaka, S.M. 

Singh, S. Pathak & C. Samuel, LWG-03.001625. 

 

Coniocarpon DC 

In Lamarck & de Candolle, Fl. franç., Edn 3 (Paris) 2: 323 (1805). 

Thallus crustose, effuse, ecorticate, corticolous; photobiont green alga, Tretepohlia. 

Ascomata unorganized, rounded to lirellate ascomata, pigmented, pigment crystalline 

orange, red and purple quinoid, dissolving with purple solution in K; ascospores 

hyaline, macrocephalic, transversely septate, turn brownish with granular 

ornamentation in the epispore at late maturity. 

The genus is represented by only one species in CWLS. 

 

Coniocarpon cinnabarinum DC., in Lamarck & de Candolle, Fl. franç., Edn 3 (Paris) 

2: 323 (1805); Randive. et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018).  

Thallus crustose, corticolous, thin, pale grey, yellowish or pale brown. Ascomata 

oblong, linear or stellate, brown to reddish or crimson, ascospores 3–5 septate, 

colourless one end cell larger, 13–24 × 5–9 µm (Plate-6.A). 

Chemistry: Thallus K–, C–, KC–, P–; unidentified substances in TLC. 

Distribution: India (Arunachal Pradesh, Kolkata, Goa, Tamil Nadu and West Bengal 

–plains, Nilgiri Hills), Australia, China, Galapagos Island, Hawaii, New Zealand and 

Sri Lanka; Europe, North America. Cosmopolitan. 

Notes: Found growing on bark of Acacia auriculiformis within sanctuary. 

Specimens Examined: CWLS, Bela Lake Road, N14°57'13.7", E074°09'09.1", 

12.09.2017, R. Pallavi, GU-L592, Near Treetop watchtower pointer area, N14° 

59'04.3" E74°06'29.7", 95.7 m, 26.03.2015 R. Pallavi GU-L20. 

   



Thallus morphology of Family Arthoniaceae: A. 
B.  C. 

D.  E. 
 F. 

Coniocarpon cinnabarinum DC. 
Cryptothecia albomaculans Jagdeesh & G.P.Sinha Cryptothecia candida (Kremp.) R. 

Sant. Cryptothecia dissimilis Makhija & Patw. Cryptothecia faveomaculata Makhija & 
Patw. Cryptothecia phlyctidiforme (Müll. Arg.) Awasthi & K. P. Singh  (Scale = 1mm).

A

C

E

B

D

F

PLATE - 6





Results and Discussion 

 

47 
 

Crypthothecia Stirton 

Proc. Roy. Soc. Glasgow 10: 164 (1876). 

Thallus crustose, effuse, ecorticated, white, yellow to yellowish-green, usually 

corticolous; photoblont a green alga; hypothallus well developed. Ascomata 

unorganized. Asci or ascigerous tissue ± evenly dispersed in thallus as productive 

areas, free, globose, non-coherent hyphal tissue between asci, globose, ovoid, 

bitunicate, 1–8 spored; ascospores colourless, submuriform to muriform. 

 

4.1.1. i: Key to the species of Cryptothecia in CWLS 

1.  Asci 1–2 spored ……………………………………………….……………….… 2 

1a. Aci 4–6–8 spored ……………………………...………………..…….…..…….... 3 

2. Thallus with norstictic acid, ascospores 160–200×35–50 µm…. C. phlyctidiformis 

2a.  Thallus with gyrophoric and psoromic acid, ascospores 50–85×20–40 µm 

…...……………………………………………………………...… C. subnidulans 

3.  Lichen substances absent, ascospores ovate, 66–102×30–35 µm…..... C. dissimilis 

3a. Lichen substances present……………………………………..……..…......……. 4 

4.  Thallus with methylperlatolic acid …………………………………..…....…...… 5 

4a.  Thallus with confluentic acid and with or without gyrophoric acid ……….…….. 6 

5.  Medulla distinct, white, ascospores broadly ellipsoid, 47–57×24–30 μm 

………………………………….............................................….. C. albomaculans 

5a.  Medulla indistinct, ascospores oblong-ellipsoid, with slight constriction at septa, 

45–65×15–25 µm …………………………….……..………...………. C. candida 

6.  Gyrophoric acid present, fertile areas distinct, white, faveolate, ascospores ovate, 

60–70×20–24 µm ...…………….…………...………...……….. C. faveomaculata 

6a. Gyrophoric acid absent, fertile areas externally indistinct, verrucose, ascospores 

oval to sub globose, 27–40×15–20 µm …..……..……..……………... C. subtecta 

 

Cryptothecia albomaculans Jagdeesh & G. P. Sinha, Phytotaxa 266(2):104(2016). 

Thallus crustose, corticolous, epiperidermal, firmly attached, whitish to whitish grey, 

minutely felty, prothallus ± distinct, byssoid, thin, photobiont trentepohlioid, medulla 

distinct, white, 55–235 μm. Fertile areas delimited, whitish, evenly scattered, ± 

rounded to linear, irregular, 0.5–1 mm diam. Asci globose to subglobose, 8-spored, 

ascospores colourless, broadly ellipsoid, muriform, 47–57 × 24–30 μm (Plate-6.B).  
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Chemistry: Thallus K–, C–, KC–, P–; UV–; I+ blue, KI+ blue in patches (in section); 

2’-O-methylperlatolic acid n TLC. 

Distribution: India South Andaman in the Andaman Islands.  

Notes: Found growing on bark of Terminalia paniculata within sanctuary. 

Specimens Examined: CWLS, Tirwal towards Marlem, N14°56'32.8", 

E074°08'35.9", 19.01.2018, R. Pallavi, GU-L716. 

 

Cryptothecia candida (Kremp.) R. Sant. Symb. Bot. Upsal. 12(no.1): 65 (1952); 

Randive et al., Indian Forester, 145 (7):687-688 (2019).  

- Myriostigma candidum Kremp., Lich. Foliic. Leg. Beccari: 22 (1874). 

Thallus crustose, foliicolous, effuse, smooth to indistinctly farinose-byssoid, 

ecorticate, pale greyish green, matt, photobiont a species of trentepohloid. Ascomata 

erumpent, dark grey due to inspersion of paraphyses, asci (6–)8 spored, ascospores 

oblong-ellipsoid, muriform, with very slight constriction at septa, 45–65 × 15–25 µm, 

colourless (Plate-6.C).  

Chemistry: Thallus K–, C+ red, KC–, P–; 2’-O–methylperlatolic and 2’-O 

methylanziaic acids in TLC. 

Distribution: India (Arunachal Pradesh, Goa, Manipur, Meghalaya, Sikkim and West 

Bengal.) 

Notes: Found growing on leaves of Haldina cordifolia within sanctuary. 

Specimens Examined: CWLS, Endrem to Tulshimol, N14°59ʹ51.2ʹʹ, E074°11ʹ52.1ʹʹ, 

24.02.2018, R. Pallavi GU-L794B & GU-L797. 

 

Cryptothecia dissimilis Makhija & Patw., Biovigyanam 13(2): 44 (1987). 

Thallus crustose, corticolous, endophloedal, esorediate, grey, algal layer 100–200 µm 

thick. Fertile areas foveolate on surface, elevated, asci 4–8 spored, ascospores ovate, 

66–102 × 30–35 µm, up to 13 transverse and 5 vertical septa (Plate-6.D). 

Chemistry: Thallus K–, C–, KC–, P–; no lichen substances in TLC. 

Distribution: India (Andaman & Nicobar Islands). Endemic. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimens Examined: CWLS, Kuske waterfall, N15°01'08.28", E074°12'32.40", 

472 m, 05.11.2016, R. Pallavi, GU-L179. 
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Cryptothecia faveomaculata Makh. & Patw., Current Research in Plant Sciences 

(Dehra Dun): 64 (1994); Randive. et al., Cryptogam Biodivers Assessm 2 (1): 26-36 

(2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus crustose, corticolous, greenish-grey to grey, effuse, delimited by black 

hypothallus, 23–135 um thick, with a thin algal layer. Fertile areas distinct, delimited, 

white, faveolate, irregular, effuse, asci globose, 8 spored, ascospores hyaline, 

muriform, ovate, straight or slightly curved, often broader in the middle, 60–70 × 20–

24 µm (Plate-6.E).   

Chemistry: Thallus K–, C+ red, KC+ red, P–; confluentic and gyrophoric acids in 

TLC. 

Distribution: India (Meghalaya, Manipur and Nagaland) and Australia. 

Notes: Found growing on bark of Peltophorum pterocarpum within sanctuary. 

Specimens Examined: CWLS, Near Astragal Checkpost, N14°58'32.5" 

E074°09'17.9", 68.3 m, 13.07.2015, R. Pallavi, GU-L40; Endrem, N14°58'22.8", 

E074°09'35.7",  73.5, 02.03.2016, R. Pallavi, GU-L102; Kumbegal village 

,N14°58'53.6", E074°07'01.5", 73.5 m, 13.03.2016, R. Pallavi, GU-L122; Kuske 

waterfall, N15°01'08.28", E074°12'32.40", 472 m, 05.11.2016, R. Pallavi, GU-L179; 

Bela Lake Road, N14°57'13.7", E074°09'09.1", 12.09.2017, R. Pallavi, GU-L580. 

 

Cryptothecia phlyctidiformis (Müll. Arg.) D.D. Awasthi & Kr.P. Singh, Curr. 

Sci. 42(18): 657 (1973). 

- Phaeographina phlyctidiformis Müll. Arg., J. Linn. Soc., Bot. 29: 228 (1892). 

Thallus crustose, corticolous, glaucous white, fertile areas verrucaeforme, 500 – 1000 

µm high, asci subglobose to globose, 1–2 spored, ascospores 160–200 × 35–50 µm 

(Plate-6.F). 

Chemistry: Thallus K+ red, C–, KC+ red, P+ yellow; norstictic acid in TLC.  

Distribution: China, India (Manipur, Karnataka, Odisha). 

Notes: Found growing on bark of Ficus benghalensis within sanctuary. 

Specimens Examined: CWLS, Kuske waterfall, N15°01'08.28", E074°12'32.40", 

472 m, R. Pallavi GU-L184. 
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Cryptothecia subnidulans Stirt. , Proc. Roy. Phil . Soc. Glasgow 10: 164 (1876); 

Randive. et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., 

Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus crustose, corticolous, thallus glaucous white to pale, hypothallus fimbriate, 

fertile areas verrucose, asci 1–2 spored, ascospores 50–85 × 20–40 µm, ovoid with 9–

14 transverse and 2–8 vertical septa (Plate 7.A). 

Chemistry:  Thallus K–, C+ red, KC+ red, P–; gyrophoric and psoromic acid in TLC. 

Distribution: India (Andaman & Nicobar Islands, Karnataka, Tamil Nadu, West 

Bengal, E. Himalayas), Africa. 

Notes: Found growing on bark of Xylia xylocarpa within sanctuary. 

Specimens Examined: CWLS, Endrem, N14°58'22.6" E074°09'31.9", 86.9 m, 

02.03.2016, R. Pallavi, GU-L95; On the way to treetop, N14°58'44.4", E074°07'16.4", 

86.5 m, 13.03.2016, R. Pallavi, GU-L162. 

 

Cryptothecia subtecta Stirt. , Proc. Roy. phil. Soc. Glasgow 11: 320 (1879) [1878]; 

Randive. et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., 

Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus crustose, corticolous, greyish white, esorediate, fertile areas externally 

indistinct, verrucose, asci 66–88 × 50–56 µm, 6–8 spored, ascospores oval to sub 

globose with up to 7 transverse and 2–3 vertical septa, 27– 40 × 15–20 µm (Plate-7. 

B). 

Chemistry: Thallus K–, C–, KC–, P–; confluentic acid in TLC. 

Distribution: India (Karnataka and West Bengal). Endemic 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimens Examined: CWLS, Gaodonger Village, 300m, 06.06.2003, S. Nayaka, 

S.M. Singh, S. Pathak & C. Samuel, LWG 03.001674, 0.3001683  

 

Herpothallon Tobler 

Flora, Regensburg 131: 446 (1937) 

Thallus corticolous, rarely saxicolous, foliicolous or lignicolous, crustose, loosely to 

firmly attached to the substrate, mostly byssoid, rarely flaking off, ± minutely felty, 

dull, heteromerous, almost white, cream, greyish-green with yellow, orange 

colouration, with or without calcium oxalate crystals; hypothallus ± byssoid; whitish, 

yellow, red, brown to black; prothallus usually distinct, byssoid, whitish or of 



Thallus morphology of Family Arthoniaceae:  A.  
 C.   D. 

  E. F. 
T

Cryptothecia subnidulans Stirt.
Cryptothecia subtecta Stirt. Herpothallon cinereum  G. Thor Herpothallon echinatum 
Aptroot, Lücking & Will-Wolf Herpothallon philippinum  (Vain) Aptroot & Lücking 
ylophoron nidulans Stirt. (Scale = 1mm).

B. 
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brownish, yellow, orange or red in colour. Pseudisidia or pseudisidioid often present, 

concolorous with the thallus rarely paler, often with coloured pigments, granules, 

pustules. Photobiont trentepohlioid. Ascomata rare, found only in one species 

(Herpothallon fertile), not seen in studied specimens. Pycnidia rare present or absent, 

conidia bacillar. 

 

4.1.1. ii: Key to the species of genus Herpothallon in CWLS 

1.  Thallus with confluentic acid, pseudisidia numerous, cylindrical, rarely 

branched, up to 0.5×0.1 mm …………..…..……………….…….….. H. cinereum 

1a.  Thallus with other substances ………………………….………….…......…..….. 2  

2. Thallus with psoromic acid, lacking calcium oxalate crystals, pseudisidia 

numerous, dense, cylindrical ..……..…………………….………… H. echinatum 

2b. Thallus with gyrophoric acid, many calcium oxalate crystals, pseudisidia 

numerous, cylindrical ….……...…….…………….…………..…. H. philippinum 

 

Herpothallon cinereum G. Thor, in Aptroot, Thor, Lücking, Elix & Chaves, Biblthca 

Lichenol. 99: 34 (2009); Randive. et al., Cryptogam Biodivers Assessm 2 (1): 26-36 

(2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018).  

Thallus crustose, corticolous, loosely appressed to the substrate, firm, not flaking off, 

minutely felty, dull, greenish-grey to grey; hypothallus below the entire thallus, 

byssoid, whitish; prothallus byssoid, whitish in the inner part and pale brownish in the 

outer part; pseudisidia numerous, cylindrical, rarely branched, up to 0.5×0.1 mm. Asci 

and pycnidia not seen (Plate-7.C).  

Chemistry: K–, C–, KC–, P–; confluentic acid in TLC. 

Distribution: India (Sikikm, West Bengal), North America, Venezuela. This is a new 

record for Goa. 

Notes: Found growing on bark of Ficus microcarpa within sanctuary. 

Specimens Examined: CWLS, Astragal to towards treetop sign board area, 

N14°58'22.6" E 074°09'31.9", 73.5m, 17.10.2015, R. Pallavi, GU-L52, GU-L59; 

Treetop Watchtower pointer area to Tulshimol pointer, N14°58'22.8", E074°09'35.7", 

27.01.2016, R. Pallavi, GU-L76; Bhutpal tribal area, N14°58'22.8", E074°09'35.7" 

06.02.2016, R. Pallavi, GU-L85; Kumbegal village and treetop forest Dept pointer, 

N14°58'22.8", E074° 09'35.7", 73.5 m, 13.03.2016, R. Pallavi, GU-L129a, GU-L130.  
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Herpothallon echinatum Aptroot, Lücking & Will-Wolf, in Aptroot, Thor, 

Lücking, Elix & Chaves, Biblthca Lichenol. 99: 38 (2009); Randive. et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017). 

Thallus corticolous, firmly attached, pale green to greenish grey, byssoid, minutely 

felty, without calcium oxalate crystals; hypothallus white, byssoid; prothallus white, 

byssoid, up to 2 mm wide. Pseudisidia numerous, dense, cylindrical, upto 0.5–0.1 

mm. Asci and pycnidia not seen (Plate-7.D).  

Chemistry. Thallus K–, C–, KC–, P+ yellow, UV–; I+, KI+ blue in patches; psoromic 

acid in TLC. 

Distribution: India (Andaman Islands, Sikkim, Arunachal Pradesh Karnataka, 

Kerala, Tamil Nadu), Australia, Costa Rica, Indonesia, Norfolk Islands, Papua New 

Guinea, Taiwan and Thailand. This is a new record for Goa. 

Notes: Found growing on bark of Holigarna arnottiana within sanctuary. 

Specimens Examined: CWLS, Endrem, N14°58'22.8", E074°09'35.7", 73.5, 

02.03.2016, R. Pallavi, GU-L100. 

 

Herpothallon philippinum (Vain.) Aptroot & Lücking, in Aptroot, Thor, Lücking, 

Elix & Chaves, Biblthca Lichenol. 99: 56 (2009)  

- Chiodecton philippinum Vain., Ann. Acad. Sci. fenn., Ser. A 15(no. 6): 286 

(1921) 

Thallus corticolous, firmly to loosely attached, minutely felty, pale grey, with many 

calcium oxalate crystals; hypothallus whitish, byssoid; prothallus whitish, up to 1.5 

mm wide, byssoid; pseudisidia numerous, cylindrical, upto 1.0– 0.1 mm. Asci and 

pycnidia not seen (Plate-7.E).  

Chemistry: Thallus K–, C+ red, KC+ red, P–, UV–; I+ and KI+ blue in patches; 

gyrophoric acid in TLC. 

Distribution: India (Andaman & Nicobar, Kerala, Meghalaya, Uttarakhand, west 

Bengal, Assam, Andhra Pradesh, Tamil Nadu, Tripura, Uttarakhand). This is a new 

record for Goa. 

Notes: Found growing on bark of Ficus tsjakela within sanctuary. 

Specimens Examined: CWLS, Nadkem Village, N14°58'79.0", E074°07'99.1", 89 

m, 15.12.2016, R. Pallavi, GU-L214. 
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Stirtonia A.L. Smith 

Trans. Br. mycol. Soc. 11(3-4): 195 (1926). 

Thallus crustose, effuse, ecorticated, white, yellow to yellowish-green, rarely 

foliicolous; generally, corticolous photoblont a green alga (Trentepohlia or 

Phycopeltis); hypothallus well developed. No real ascomata, asci ± evenly distributed 

in thallus or localized or concentrated in fertile part of thallus, which sometime may 

resemble ascomata, loose, non-coherent tissue between asci. Asci bitunicate, 1–8 

spored; spores hyaline, transversely septate. 

The genus is represented by only one species in CWLS. 

 

Stirtonia santessonii Makhija & Patw., Biovigyanam 13(2): 49 (1987).  

Thallus crustose, corticolous, yellowish gray to gray, sterile part of the thallus 

endophloeodal; fertile areas of the thallus delimited, well differentiated, white, 

elevated, rounded, linear or irregular 0.5–1.2 mm across; asci scattered in the 

ascigerous parts, thick walled, subglobose, 8 spored; ascospores hyaline, transversely 

7-septate with upper most cell larger, oblong, 33–50 ×13–17 µm. 

Chemistry: Thallus K–, P–, KC–, C–; no substance in TLC. 

Distribution: India (Andaman Islands). 

Notes: Found growing on bark of Xylia xylocarpa within sanctuary. 

Specimens Examined: CWLS, on the way to treetop, N14°58'44.4", E 074°07'16.4", 

86.5 m, 13.03.2016, R. Pallavi, GU-L178. 

 

Tylophoron Nyl. 

Bot. Ztg. 20: 279 (1862). 

Thallus crustose, grey-white to white to brownish, verrucose to felty. Photobiont a 

green alga (Trentepohlia). Apothecia sessile, cylindrical to conical, with well-

developed thalline margin, exciple well developed, often with granular crystals, 

thalline margin triangular in outline in vertical section, mazaedium black, protruding 

or not from margin, asci dissolving at early stages, spores dark brown,1-septate, 

septum thick. 

The genus is represented by only one species in CWLS. 
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Tylophoron nidulans Stirt., Proc. Roy. Soc. Glasgow 13: 183. 1881; Zahlbr., Cat. 

Lich. Univ. 1: 679.1922; D.D. Awasthi, Beih. Nova Hedwigia 17: 124. 1965; G. Pant 

& D.D. Awasthi, Biovigyanam 15(1):17. 1989; Randive et al., Int. J. Life Sci, SI A9: 

31-36 (2018). 

Thallus crustose, corticolous, greyish brown, verrucose, photobiont a green alga, 

apothecia sessile, mazaedium black, spores dark brown, 1-septate, apothecia (0.2–

)0.5–1 mm diam., 0.5 mm high, spore’s ellipsoid to fusiform, with pointed ends, 8–10 

(–12) ×4–6 µm (Plate-7.F).   

Chemitry: K–, C–, KC– P–; no substance in TLC. 

Distribution: India (Assam and Kerala). Endemic 

Notes: Found growing on fallen bark of Careya arborea within sanctuary. 

Specimens Examined: CWLS, Tirwal area, N14°57'18.24", E074°08'33.9", 202 m, 

10.01.2017, R. Pallavi, GU-L233. Enderem and Zambolim, N14°58'22.6", 

E074°09'31.9", 86.7 m, 09.02.2017, R. Pallavi, GU-L268. 

    

  Arthopyreniaceae Walt. Watson 

Non-lichenized (saprotrophic) or weakly lichenized. Thallus crustose. Photobiont, if 

present, trentepohlioid. Ascomata perithecioid with apical ostiole, solitary, with more 

or less fused involucrellum. Hamathecium consisting of densely arranged, branched 

and anastomosing paraphyses, non-amyloid. Asci fissitunicate, with laterally 

thickened walls and apical tholus and wide ocular chamber, non-amyloid, broadly 

clavate. Ascospores 8 per ascus, transversely septate, oblong to clavate, euseptate 

with rectangular lumina, hyaline, non-amyloid. Conidiomata pycnidia; conidia non-

septate, bacillar, hyaline. Secondary chemistry: unidentified, K+ green perithecial 

wall pigment. Usually epiphytic on bark. The family is represented by only one genus 

in CWLS. 

 

Arthopyrenia A. Massal. 

Ric. Auton. Lich. Crost. 165 (1852) 

Thallus crustose, thin, epi or usually endophloeodal; photobiont green alga, 

Tretepohlia. Ascomata perithecia, simple, sunken, or adnate, globular to 

hemispherical; exciple brown or blackish brown, complete or lacking at base; ostiole 

apical; paraphyses thick, free, gelatinized, branched and anastomosed; asci usually 8 
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spored; ascospores hyaline, oval-ellipsoid, with blunt ends, transversely 1-5 septate, 

constricted at septa. 

4.1.2: Key to the species of Arthopyrenia from CWLS 

1.  Ascospores 1×-3 septate, 15-20 × 5-7 µm, perithecia black, ostiolar region black 

………………………………….…………........……...…………….…... A. grisea 

1a.  Ascospores always 1-septate ……………………………………………………..2 

2.  Ascospores large, 40-60 × 15-25 m, both cells equal in size, slightly constricted 

at septum, ostioles indistinct…………………………………..….............. A. finkii 

2a.  Ascospore <40 m in size…………………………… ………………..…….……3 

3.   Ascospore cells unequal in size, constricted at septa, 9.1-10.2 × 2.9-4.7 µm, 

perithecia with protruding apex ………………………….……...……. A. alboatra 

3a.  Ascospores cells equal size, ends rounded, 25-42 × 6-11 µm, perithecia black, 

naked, ostiole plane to indistinct or mamillated ……….............…….. A. indusiata 

 

Arthopyrenia alboatra Müll. Arg., Flora 66: 306 (1883); Randive. et al., Cryptogam 

Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 

(2018); Randive et al., Plant Science Today. 8 (4): 889-899 (2021). 

Thallus crustose, corticolous, whitish ashy gray, smooth, glossy, mostly 

endophloeodal, algae superficial. Perithecia 0.5 mm in diameter, slightly raised with 

protruding apex, solitary, scattered; ostiole center; hymenium covered on all the sides 

by dark, carbonized tissue; paraphyses branched, anastomosing; asci 8 spored; 

ascospores hyaline, 1 septate, cells unequal, constricted at septa, 9.1-10.2 × 2.9-4.7 

µm (Plate-8.A). 

Chemistry: No chemicals present in spot test and TLC. 

Distribution: India (Arunachal Pradesh, Nagaland, West Bengal -plains), Australia 

and Papua, Europe, New Guinea; North America. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimens Examined: CWLS, Gaodonger Village, 06.06.2003, S. Nayaka, S. M. 

Singh, S. Pathak & C. Samuel, LWG-03.001618. 

Arthopyrenia finkii Zahlbr. Cat. Lich. Univ. 1: 306 (1921); Randive. et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018); Randive et al., Plant Science Today. 8 (4): 889-899 (2021). 
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Thallus corticolous, crustose, white, smooth, shining, endophloeodal. Perithecia single 

or sometimes 2–3 aggregated 0.35–0.65 mm diam., convex-hemispherical; ostioles 

indistinct, plane, area around ostioles naked, black, shining; peridium incomplete at 

base, globose, laterally spreading; certrum I–; pseudoparaphyses branched, 

anastomosing; asci 2–spored, 60–115×15–30 (–45) µm; ascospores oblong, 1–septate, 

40–60 × 15–25 m, sometimes constricted on both ends so that spores appear 3-

septate, both cells equal in size, slightly constricted at septum. Pycnidia not seen 

(Plate–8.B).  

Chemistry: Thallus K–, C–, KC–, P–; No chemicals detected in TLC. 

Distribution: India (Andaman & Nicobar Islands and Kerala); North America. 

Notes: Found growing on bark of Ficus racemosa within sanctuary. 

Specimens Examined: CWLS, Endrem, N14°58'21.3", E074°09'40.0", 74.6 m, 

07.03.2016, R. Pallavi, GU-105, 106. Gaodonger Village, 06.06.2003, S. Nayaka, 

S.M. Singh, S. Pathak & C. Samuel, LWG-03.001644. 

 

Arthopyrenia grisea (Schierch.) Korb., Syst. Lich. Germ.: 369 (1855); Randive. et 

al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, 

SI A9: 31-36 (2018); Randive et al., Plant Science Today. 8 (4): 889-899 (2021).  

Thallus corticolous, crustose, smooth to rough, shining, yellowish grey, 

endophloeodal. Perithecia black, solitary or 2–3 in groups, sunken to slightly 

emergent, flat to slightly conical, covered by corticiform layer, 0.06–0.12 mm diam.; 

ostiole apical, ostiolar region black, naked; exciple ± laterally spreading; 

hamathecium conical to globose, hyaline, I–; paraphyses branched and anastamosing. 

Asci 8 spored; ascospores hyaline, 1–2 (–3) septate, oblong-ellipsoid, 15–20 × 5–7 

µm (Plate- 8.C). 

Chemistry: Thallus K–, C–, KC–, P–; No chemicals detected in TLC. 

Distribution: India (Arunachal Pradesh and Karnataka); Europe 

Notes: Found growing on bark of Ficus racemosa within sanctuary. 

Specimens Examined: CWLS, Kumbegal village and treetop forest Dept pointer, N 

14°58'53.6", E 074°07'01.5", 73.2 m, 13.03.2016, R. Pallavi, GU-121. 

 



Thallus morphology of Family :  Arthopyreniaceae A. 
 B.   C.   D. 

  E.  F. 

Arthopyrenia alboatra (Kremp.) 
Müll. Arg. Arthopyrenia finkii Zahlbr. Arthopyrenia grisea (Schierch.) Körb.
Arthopyrenia indusiata Müll. Arg. Caliciaceae: Dirinaria confluens (Fr.) D.D. Awasthi 
Pyxine cocoes (Sw.) Nyl. (Scale = 1mm).
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Arthopyrenia indusiata Müll. Arg. Flora 66: 288 (1883); Randive. et al., Cryptogam 

Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 

(2018); Randive et al., Plant Science Today. 8 (4): 889-899 (2021). 

Thallus corticolous, crustose, white or yellowish-white green, brownish-grey, smooth, 

shining or endophloeodal. Perithecia solitary or 2–3-aggregated, 0.5–1.2 m diam., 

naked, black, shining, covered with corticiform layer of thallus; ostiole plane to 

indistinct or mamillate, area around ostioles raised and shining; exciple laterally 

spreading, indistinct or very thin at base; centrum I–; pseudoparaphyses branched, 

anastomosed; asci mostly 8–spored; ascospores colourless, 1-septum, ends rounded, 

25–42 × 6–11 µm. Pycnidia not seen (Plate-8.D). 

Chemistry: Thallus K–, C–, KC–, P–; No chemicals detected in TLC. 

Distribution: India (Andaman & Nicobar Islands, Karnataka and Kerala) and Brazil. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimens Examined: CWLS, Gaodonger Village, on bark of Holigarna, 

06.06.2003, S. Nayaka, S. M. Singh, S. Pathak & C. Samuel, LWG-03.001650 

 

Caliciaceae Chevall. 

Fl. gén. env. Paris (Paris) 1: 314 (1826) 

 Thallus crustose to squamulose, foliose, or fruticose, usually white-grey. 

Photobiont Trebouxia. Ascomata apotheciate or mazaediate and then often stalked, 

usually black, mostly lecideine, rarely lecanorine. Excipulum proso- or 

paraplectenchymatous, hyaline to (dark) brown. Hamathecium consisting of 

unbranched to slightly branched, usually slightly capitate paraphyses, amyloid. Asci 

semifissitunicate, with apical tholus, small ocular chamber, and pale axial body 

bordered up to the tip by a darker amyloid layer, clavate. Ascospores 8 per ascus but 

sometimes reduced to 4 per ascus, often increased to 16–32 or more per ascus, 

transversely septate (1–3-septate) to muriform, ellipsoid, usually with endospore 

thickenings and lumina with characteristic internal shapes, (dark) brown, non-

amyloid. Conidiomata pycnidia; conidia non-septate, bacillar to filiform, then often 

curved, hyaline. Secondary chemistry: variable, commonly with depsides (e.g., 

atranorin), terpenes, depsidones (e.g., norstictic acid), lichexanthone, and sometimes 

anthraquinones (e.g., pigmented medulla). Epiphytic on bark, commonly also on 

rocks and wood.  
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4.1.3 Key to the genera of family Caliaceae from CWLS 

1.  Rhizenes present on lower surface …………………………………..…….. Pyxine 

1a. Rhizines absent ………………………………..…….……...…….......… Dirinaria 

 

 

Dirinaria (Tuck.) Clem. 

Clement, Gen. Fungi: 84 (1909) 

Thallus foliose, adnate, lobes dichotomously to pinnately divided, usually 

flabellate-plicate, confluent in centre, grey to darker grey, with or without isidia and 

soredia; heteromerous; corticated on both sides; lacking rhizines; photobiont a green 

alga, Trebouxia; medulla white or pigmented. Ascomata apothecia, laminal, thalline, 

usually black, pruinose or not. Exciple lecanorine; epihymenium pale brownish, K–; 

hypothecium brown to brown-black. Asci 8 spored; ascospores brown, 1 septate, thick 

walled. Atranorin present in upper cortex. 

 

4.1.3.i: Key to the species of Dirinaria from CWLS 

1.  Thallus sorediate, sorelia on isidioid outgrowth …….....……….……. D. aegialita 

1a. Thallus lacking, soredia or isidia ……………………….…..…..…. D. confluence 

 

Dirinaria aegialita (Afzel) Moore, Bryologist 71: 248 (1968); Randive. et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018).  

Thallus corticolous, foliose to placodioid, orbicular, 0.8–7.5 mm across, whitish grey; 

lobes rotund, plicate to imbricate, slightly convex, slightly pruinose, 0.6–1.8 mm 

wide, sorediate; soredia arising from isodioid outgrowths, later becoming crateriform; 

lower surface of lobes pale to grayish, lacking rhizines; medulla white. Ascomata 

absent. 

Chemistry: Thallus and medulla K–, C–, KC–, P–; divaricatic acid present in TLC 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Chhattisgarh, 

Goa, Kerala, Madhya Pradesh, Orissa, Sikkim, Tamil Nadu and West Bengal), Nepal, 

New Zealand, Sri Lanka and Taiwan; Pacific Ocean Islands; Africa, South America. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary.  

Specimens Examined: CWLS, Gaodongerm Village, 300 m, 06.06.2003, S. Nayaka, 

S.M. Singh, S. Pathak & C. Samuel, LWG-11406. 
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Dirinaria confluens (Fr.) D.D. Awasthi, Biblioth. Lichenol. 2: 281 (1975); Randive. 

et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Indian 

Journal of Forestry, 40 (3): 217-221 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-

36 (2018). 

Thalllus foliicolous, foliose to placodioid, up to 1–2 cm across, flabellate, plicate and 

confluent; upper side glaucous white to grey, up to 4 cm across, isidia and soredia 

absent, lobes plicate and imbricate, slightly pruinose, 0.4 – 1.5 mm wide; lower side 

grey to brownish, lacking isidia and soredia. Ascomata absent (Plate-8.E). 

Chemistry: Thallus and medulla K–, C–, KC–, P–; divaricatic acid present in TLC 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Goa, 

Karnataka, Kerala, Madhya Pradesh, Maharashtra, Nagaland, Orissa, Sikkim, Tamil 

Nadu and Uttar Pradesh), Australia, Nepal, Sri Lanka, Taiwan and Thailand; Pacific 

Ocean Islands; Africa, Central and South America. 

Notes: Found growing on bark of Ficus drupacea within sanctuary. 

Specimen examined: CWLS, on the way to treetop, N14°58'44.4", E074°07'16.4", 

86.5 m, 13.03.2016, R. Pallavi, GU-L169, GU-L170. Kuske waterfall, N15°01'06.72", 

E074°12'33.30", 541 m, 15.11.2016, R. Pallavi, GU-L189a. 

 

Pyxine Fr. 

Syst. Orb. Veget. I: 267 (1925) 

Thallus foliose, lobes radiating, branched; pale grey, whitish grey, dark grey; 

pruina diffused or in glistening plaques; maculae persistent or fissured into 

pseudocyphellae; with or without isidia and soredia; lower side brown-black, 

rhizinate; photobiont green alga, Trebouxia. Ascomata apothecia, laminal, disc black. 

Thalline exciple persistent or becoming black at maturity or exciple black since initial 

stages of development, brown-black part of exciple K+ violet-purple; epihymenium 

K+ purple; hypothecium brown. Asci 6–8 spored; ascospores brown, 1 septate, 

mischoblastiomorph. Atranorin usually present in upper cortex, lichexanthone present 

or absent.  

 

4.1.3.ii: Key to the species Pyxine from CWLS 

1.  Thallus UV+, sorediate …………………………….……….…....….….. P. cocoes 

1a. Thallus UV–, isidiate …………………….......……………..……….. P. cylindrica 
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Pyxine cocoes (Sw.) Nyl., Mem. Soc. Imp. Sci. Nat. Cherbourgh 5: 108 (1857); 

Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. 

J. Life Sci, SI A9: 31-36 (2018). 

Thallus corticolous abour 4-5 cm across; upper on the side creamy or yellow- grey; 

lobes 0.7–1 mm with wide maculae laminal and marginal turing into pseudocyphellae 

and then into soralia; medulla stramineous. Apothecia to 1mm in diam; thalline 

margin soon blackened and excluded; internal stipe brown, K+ red–violet; ascospores 

(12)16–20 × 6–8(–10) µm (Plate-8.F).  

Chemistry: Thallus K+ yellow, C–, PD–. UV+ yellow; Lichexanthone in TLC. 

Distribution: India (Assam, Goa, Karnataka, Kerala, Madhya Pradesh, Maharashtra, 

Manipur, Odisha, Tamil Nadu, Uttar Pradesh and West Bengal) and Sri Lanka; 

tropical and subtropical regions of the world. 

Notes: Found growing on bark of Anacardium occidentale & Terminalia 

elliptica within sanctuary. 

Specimens Examined: CWLS, Reception area, N14°59'04.3", E74°06'29.7", 95.7 m, 

26.03.2015, R. Pallavi, GU-19, GU-L113; Gaodonger Village, 300 m, 06.06.2003, S. 

Nayaka, S. M. Singh, S. Pathak & C. Samuel, LWG-03.001646. 

 

Pyxine cylindica Kashiw, Bull. Natl. Sci. Mus. Tokyo, B, 3(2): 66 (1977); Randive et 

al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, 

SI A9: 31-36 (2018). 

Thallus corticolous, foliose, whitish grey, orbicular, 1.8– 6.0 cm across, maculate, 

sorediate; lobes round, pruinose, 0.4–1.3 mm wide; medulla white to off-white; 

maculae laminal and marginal, sometimes forming pseudocyphellae; sorelia laminal 

to submarginal, linear, soredia granular; lower surface pale yellow to brown, rihizines 

brownish. Ascomata absent. 

Chemistry: Medulla K+ yellow-turning red, C–, KC+ red, P+ orange to red; 

norstictic acid and triterpenes present in TLC 

Distribution: India (Andaman & Nicobar Islands, Goa, Karnataka, Kerala and 

Madhya Pradesh), Papua, New Guinea, Taiwan and Thailand. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 
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Specimens Examined: CWLS, Gaodonger Village, 300m, and 06.06.2003, S. 

Nayaka, S.M. Singh, S. Pathak & C. Samuel, LWG-02.223402. 

 

Coenogoniaceae (Fr.) Stizenb. 

Ber. Tät. St Gall. Naturw. Ges: 140 (1962) 

Lichenized. Thallus crustose or filamentous. Photobiont Trentepohlia. Ascomata 

apothecioid, biatorine, usually yellow-orange. Hamathecium consisting of 

unbranched, capitate paraphyses, amyloid but rapidly turning green then brown. Asci 

thin-walled, lacking an apical tholus and ring structure protruding into lumen, non-

amyloid, clavate to cylindrical. Ascospores 8 per ascus, 1-septate or rarely non-

septate, ellipsoid to oblong or fusiform, euseptate with thin septa and walls, hyaline. 

Conidiomata pycnidia; conidia non-septate or 1-septate, fusiform to oblong or 

bacillar, hyaline. Secondary chemistry: no substances. Usually epiphytic on bark, 

leaves and bryophytes but also on rocks or plant debris.  

The family is represented by only one genus in CWLS. 

 

Coenogonium Ehrenb. 

Horae phys. Berol.: 120 (1820) 

Thallus composed of branched, septate hyphae forming network on the surface of the 

green algal photobiont (Trentrpohlia or Physolinum) filaments, often giving the 

appearance of prostrate or upright branched thallus. Apothecia terminal, marginal, 

sessile or shortly stalked, biatorine, exciple paraplenctochymatous, lacking medulla. 

Paraphyses simple, non-septate. Ascus 8spored; acospores hyaline, simple or 1(−3)-

septate, ellipsoid fusiform or acicular. 

 

4.1.4: Key to the species of Coenogonium in CWLS 

1.  Thallus foliicolous, smooth, apothecia pale whitish to yellowish, ascospores 

6.2−9.8 × 2−3 µm …………………………………………...…...…. C. dilucidum 

1a.  Thallus corticolous, cracked, with reddish brown hypothallus, apothecia pale 

yellow, ascospores 11.02 ×3.1 µm ……………………….….…...….. C. lutescens 

 

Coenogonium dilucidum (Kremp.) Kalb & Lücking, Bot. Jahrb. Syst. 122(1): 

32(2000); Randive et al., Indian Journal of Forestry, 40 (3): 217-221 (2017); Randive 

et al., Int. J. Life Sci, SI A9: 31-36 (2018). 
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Thallus crustose, foliicolous, continuous, smooth, greenish-yellow, apothecia few, 

margin distinct, disc pale whitish to yellowish, excipulum colourless. Asci 8-spored, 

ascospores hyaline, 1-septate, 6.2−9.8 × 2−3 µm (Plate-9.A). 

Chemistry: Colour spot test not performed; no chemical substances present in TLC 

Distribution: India (Andaman Islands, Assam, Goa, Karnataka and Uttar Pradesh). 

Brazil, Costa Rica, Ecuador, Mexico, Panamaand Thailand. Pantropical. 

Notes: Found growing on fallen leaves of Ixora brachiata within sanctuary. 

Specimen examined: CWLS, Nadkem village, N14°59'01.5", E074°13'22.6", 87 m, 

15.12.2016, R. Pallavi, GU-206c. 

 

Coenogonium lutescens (Vezda & Malcome) Malcome, Australas. Lichenol. 54: 19 

(2004); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus crustose, corticolous, cracked, 5 mm, thallus greenish dark brown, 

hypothallus reddish brown, granular, isidia lacking. Apothecia biatorine, small, 

0.5mm, disc pale yellow, hymenium hyaline, exciple hyaline; ascospore hyaline, 1-

septate, 11.02×3.1 µm (Plate-9.B). 

Chemistry: Colour spot test not performed; no chemical substances present in TLC 

Distribution: India (Goa, Maharashtra), Australia, New Zealand and North America. 

Notes: Found growing on bark of Aporosa lindleyana within sanctuary. 

Specimens Examined: CWLS, Tirwal area, N14°57'45.36", E074°08'11.34", 166 m, 

28.01.2017, R. Pallavi, GU-L247. 

 

Collemataceae Zenker 

Goelbel & Kunze, Pharmaceutische Warrenkunde (Eisenach) 1(3): 14 (1827) 

Lichenized. Thallus foliose, squamulose or rarely crustose, gelatinous in consistence. 

Photobiont cyanobacterial (Nostoc). Lobes small to large, leathery to papery (when 

dry), lower side glabrous or tomentose. Ascomata apotheciate, zeorine. Hamathecium 

consisting of unbranched paraphyses, amyloid. Asci semifissitunicate, with apical 

tholus with amyloid tube, clavate to cylindrical. Ascospores 8 per ascus, rarely 4 per 

ascus, transversely septate to muriform, fusiform to ellipsoid, euseptate with 

rectangular lumina, hyaline, non-amyloid. Conidiomata pycnidia; conidia non-septate, 

bacillar, hyaline. Secondary chemistry: no substances. Usually epiphytic on bark, also 
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commonly on rocks and soil and between bryophytes. The family is represented by 

only one genus.  

 

Leptogium (Ach) Gray 

Gray, Nature Arrange. Br. PI. I: 400 (1821) 

Thallus commonly foliose, rarely squamulose or fruticose, lobate; lobes swollen, 

gelatinous when wet; upper side lead-grey, greenish brown, olive-grey to black, 

smooth to wrinkled, with or without isidia; soredia absent; lower side concolourous to 

upper side or paler, smooth to wrinkled, with or without tufts of hyphal hairs or 

densely tomentoes; tomentum composed of either spherical or elongated, cylindrical 

hyphal cells. Thallus corticated on both sides by isodiametric cells in a single layer; 

homoiomerous between coretices; photobiont a Nostoc medulla compact or loose. 

Apothecia eventually superficial, sessile subtipitate or distinctly pedicellate; 

lecanorine; disc orange-red, red-brown to black; thalline exciple with single to multi 

cell layer cortex; proper exciple internal to thalline exciple. Euparaplenchymatous 

throughout or developed only at margin, hymenium I+ blue; epithecium yellow to 

brown; hypothecium colourless asci 8 spored; ascopores colourless, acicular and 

transversely septate or muriform and ellipsoid-fuiform. Pycnoconidia short, straight. 

Lichen substances usually absent. 

 

4.1.5: Key to the species of Leptogium in CWLS 

1.  Thallus isidiate ………………………………………………….……....……..... 2 

1a. Thallus lacking isidia ……………………………………….……...…..…….….. 3 

2.  Isidia simple, cylindrical, thallus bluish to lead grey, smooth 

………………………………………………..……............. L. autrsoamericanum 

2a. Isidia squamiform, never cylindrical, lead-grey to darker, slightly wrinkled 

………………………………………………………..….....…….. L. denticulatum 

3.  Thallus lobes anastomosing and radiating, grey to blackish grey, wrinkled 

………………………………..………….………………...…….. L. chloromelum 

3a.  Thallus lobes not anastomosing ………………………...…...……….………….. 4 

4.  Thalline exciple periclinally wrinkled, thallus lead-grey, smooth 

……………………….…….……………………..…..……..……... L. cochleatum 

4a. Thlline exciple smooth, lacking wrinkles, thallus dark grey, rough rugulos 

…………...………………………………………..……….…...…..… L. ulvacium 
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Leptogium austroamericanum (Malme) C.W. Dodge, Ann. Missouri Bot. Gard. 20: 

419 (1933); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus corticolous, foliose, adnate to 7 cm across, lobes 2–7 mm wide; upper side 

dark grey, wrinkled, isidiate; isidia laminal to marginal, globular to rarely branched, 

squamiform; lower side paler, wrinkled with tufts of hyphal hair but not tomentoes. 

Apothecia absent (Plate-9.C). 

Chemistry: Thallus K–, C–, KC–, PD–; No chemical detected in TLC.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Goa, Himachal 

Pradesh, 

Karnataka, Kerala, Madhya Pradesh, Maharashtra, Manipur and Uttarakhand), 

Australia, Bhutan, Taiwan and Thailand; Europe, Central, North and South America. 

Pantropical. 

Notes: Found growing on bark of Peltophorum pterocarpum within sanctuary. 

Specimens Examined: CWLS, on the way to Treetop, N14°58'44.4", E074°07'16.4ʺ, 

13.03.2016, R. Pallavi GU-L160.  

 

Leptogium chloromelum (Ach.) Nyl. , Mém. Soc. Imp. Sci. Nat. Cherbourg 5: 333 

(1857); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et 

al., Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus usually coticolous, adnate, to 3 cm across; lobes radiating and anastomosing, 

3–6 mm wide; upper side paler, strongly wrinkled, etomentose. Apothecia up to 1.5 

mm in diam.; thalline exciple wrinkled with single cell layered cortex from base to 

margin; proper exciple euparaplectenchymatous throughout; ascospores muriform, 

with 5–6 transverse and 0–1 longitudinal septa ellipsoid, pointed at ends, 19–31×10–

13 µm (Plate-9.D). 

Chemistry: Thallus K–, C–, KC–, PD–; TLC: No chemical detected in TLC.  

Distribution: India (Tamil Nadu, Uttaranchal), United States of America, Australia. 

This is a new record for Goa. 

Notes: Found growing on bark of Careya arborea within sanctuary. 

Specimens Examined: CWLS, Treetop Watchtower and surrounding area, 

N14°58'21.3" E074°09'40.0", 74.6 m, R. Pallavi, GU-61. 

 



Thallus morphology of Family :  Coenogoniaceae A. 
 B.  

C.   D. 
E. F. 

Coenogonium dilucidium (Kremp.) 
Kalb & Lücking Coenogonium lutescens (Vezda & Malcome) Malcome Collemataceae: 

Leptogium austroamericanum (Malme) C.W. Dodge Leptogium chloromelum (Ach.) 
Nyl. Leptogium cochleatum (Dicks.) P. M. Jørg.& P. James Leptogium denticulatum Nyl. 
(Scale = 1mm).
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Leptogium cochleatum (Dicks.) P. M. Jørg. & P. James, Jorgensen & P. James, 

Lichenologist 15: 113 (1983). 

Thallus corticolous, up to 5 cm across; lobes orbicular, 4–10 mm wide, 50–90(–135) 

µm thick; upper side lead-grey, smooth, lacking isidia; lower side paler, etomentoes. 

Apothecia up to 2 mm in diam., cortex of thalline exciple euparaplectenchymatous 

throughout; ascospores muriform with 3–5 transverse and 1–2 longitudinal septa,14–

33×6–13 µm (Plate-9 .E). 

Chemistry: Thallus K–, C–, KC–, PD–; No chemical detected in TLC.  

Distribution: India (Andaman & Nicobar Islands, Karnataka, Nagaland, Sikkim, 

Tamil Nadu, Uttarakhand and West Bengal hills), Australia, Africa, Europe. This is a 

new record for Goa. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimens Examined: CWLS, Edda petroling station, N14°59'50.5", E074°11'59.5", 

29.11.2017, R. Pallavi, GU-L623; Ravan Donger, N15°02'12.64", E074°13'42.62", 

16.01.2018, R. Pallavi, GU-L697; Tirwal towards Marlem, N14°56'32.8", 

E074°08'35.9", 19.01.2018, R. Pallavi, GU-L712; Endrem to Tulshimol, 

N14°59'51.2", E074°11'52.1", 24.02.2018, R. Pallavi, GU-L784. 

 

Leptogium denticulatum Nyl., Ann. Sci. Nat., Bot., ser. 5, 7: 302 (1867); Randive et 

al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, 

SI A9: 31-36 (2018). 

Thallus corticolous, crustose, adnate, up to 2.5 cm across; lobes orbicular 2–10 mm 

wide; margins isidiate; lobulate; upper side led-grey to darker, slightly wrinkled, with 

squamiform isidia; lower side paler, etomentose. Apothecia rare, to 1 mm in diam.; 

cortex of thalline exciple multicell layered at base, few cell layered at margin; proper 

exciple euparaplenchymatous throughout; ascospores muriform with 3–5 transverse 

and 0–1 longitudinal septa, ellipsoid, acute at ends, 15–28×6–12 µm (Plate-9.F). 

Chemistry: Thallus K–, C–, KC–, PD–; No chemical detected in TLC.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Goa, 

Karnataka, Kerala, Madhya Pradesh, Maharashtra, Manipur, Meghalaya, Nagaland, 

Sikkim, Tamil Nadu and West Bengal -hills), Bhutan, Colombia, Mexico, New 

Zealand, Taiwan and United States of America.  

Notes: Found growing on bark of Leea indica within sanctuary. 
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Specimens Examined: CWLS, Kuske waterfall, N 15°01'08.28", E 074°12'2.40", 

472 m, 05.11.2016, R. Pallavi, GU-L181; N15°01'06.60", E074°12'32.76", 515 m, 

15.11.2016, R. Pallavi, GU-L187; Nadkem Village, N14°58'79.0", E074°07'99.1", 89 

m, 15.12.2016, R. Pallavi, GU-L211, GU-L212; Tirwal towards Marlem, N 

14°56'32.8", E074°08'35.9", 19.01.2018, R. Pallavi, GU-L711.  

 

Leptogium ulvaceum (Pers.) Vain. , Ann. Acad. Sci. Fenn., ser. A, 15(6): 38. (1921) 

Thallus corticolous, loosely adnate, to 4 cm across; lobes orbicular, to 15 mm wide; 

80–170 µm thick; upper side dark grey, rough rugulose, lacking isidia; lower side 

smooth, etomentoes. Apothecia sessile to substipitate, to 2 mm in diam.; cortex of 

thallaine exciple multicellular layered at base, 1(–3) cell layered at margin; proper 

exciple euparapletenchymatous up to center; ascospores muriform, with 4–8 

transeverse and 1–2 longitudinal septa, ellipsoid 16–32×10–13 µm (Plate-10.A). 

Chemistry: Thallus K–, C–, KC–, PD–; No chemical detected in TLC.  

Distribution: India (Arunachal Pradesh, Karnataka, Kerala, Madhya Pradesh, 

Nagaland and Tamil Nadu), South East Asia. This is a new record for Goa. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimens Examined: CWLS, Tirwal towards Marlem, N14°56'32.8", 

E074°08'35.9", 19.01.2018, R. Pallavi, GU-L710. 

 

Gomphillaceae Walt. Watson 

New Phytol. 28: 31 (1929) 

Lichenized. Thallus crustose. Photobiont chlorococcoid. Ascomata apothecioid or 

lirellate, biatorine or zeorine, sometimes lecideine. Hamathecium consisting of mostly 

branched and anastomosing paraphyses, more rarely unbranched. Asci annelasceous, 

with apical tholus and ring structure protruding into lumen, non-amyloid, clavate to 

oblong or fusiform. Ascospores primarily 8 per ascus but often reduced to 2– 4 or 1 

per ascus, transversely septate to muriform, usually ellipsoid to oblong, with thin 

walls and eusepta, hyaline. Conidiomata mostly hyphophores; conidia formed as 

branched hyphae (diahyphae) in gelatinous masses, usually septate, often moniliform, 

hyaline. Secondary chemistry: mostly lacking substances. Mostly epiphytic on leaves, 

more rarely on bark, also on bryophytes, plants debris, and rocks. 
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4.1.6: Key to the genus and species of Gomphillaceae 

1.  Thallus with white to pale yellowish sterile setae, whitish grey, minutely 

verrucose, verrucae encrusted with calcium oxalate crystals ….... Echinoplaca sp. 

1a.  Thallus lacking setae, smooth, grayish green, apothecia oblong to elongate, 

margin black …………………………………...……...… Aulaxina (A. epiphylla)   

 

Aulaxina Fèe, 

 Essai Crypt. Ecorc. 60: 94 (1824). 

Thallus crustose, effuse, with a ± cartilaginous corticiforum layer, foliicolous, 

photobiont a green alga (Chlorococcaceae). Apothecia adnate, round to elongate, 

exciple brownish-black, initially covering hymenium, later rupturing; hymeneal tissue 

I– (epiplasm I+ reddish-brown), paraphyses branched and anastomosing. Asci thin 

walled, (1–) 2–8-spored; ascopores hyaline, transversely septate or submuriform to 

muriform, usually with rounded ends. Pycnoconidia simple, bacillary or muriform. 

The genus is represented by only one species in CWLS. 

 

Aulaxina epiphylla (Zahlbr.) R. Sant., Symb. Bot. Upsal. 12(1): 305 (1952). 

Thallus crustose, smooth, grayish green, rounded to irregular patches. Apothecia 

elongate to oblong, margin black, sloping; asci 2-spored; ascospores hyaline, 

submuriform, transversely 6–8-septate, longitudinally 0 or 1–2-septate, 25–33 × 11–

15 µm (Plate-10.B). 

Chemistry: Colour spot tests and TLC not performed as the material was scanty.  

Distribution: India (Andaman Islands and Goa), Australia and Africa. 

Notes: Found growing on bark of Dillenia pentagyna within sanctuary. 

Specimens Examined: CWLS, Bitke water hole, N14°56'58.6", E074°08'59.3", 

26.01.2018, R. Pallavi, GU-L734. 

 

Echinoplaca Fèe, 

Essai Crypt. Ecorc. 50: 93 (1824). 

Thallus crustose, effuse, often with white hairs, cartilaginous corticiform layers 

present, foliicolous. Photobiont a green alga (Chlorococcaceae). Apothecia round ± 

immarginate, exciple spreading formed by radiating or vertically elongated hyphae; 

hymeium I–, epiplasm I+ reddish-brown, epithelial alga lacking; paraphyses branched 
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and anastomosing. Asci thick walled, 1–8-spored; ascospores hyaline, transversely 1– 

many septate or muriform.The genus is represented by only one species in CWLS. 

 

Echinoplaca sp. Randive et al., Indian Journal of Forestry, 40 (3): 217-221 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus whitish grey, continuous to rounded patches, minutely verrucose, verrucae 

whitish, encrusted with calcium oxalate crystals, often with white to pale yellowish 

sterile setae, 0.2–0.5 mm long, hypothallus indistinct, photobiont Trebouxia, 

apothecia not seen. 

Chemistry: Colour spot tests and TLC not performed as the material was scanty 

(Plate-10.C). 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimens examined: CWLS, Nadkem Village, N14°59'01.5", E074°13'22.6", 87 m, 

15.12.2016, R. Pallavi, GU-L205; N14°58'79.0", E074°07'99.1", 89 m, 15.12.2016, 

R. Pallavi, GU-L215. 

 

Graphidaceae Dumort. 

Comment. bot. (Tournay): 69 (1822) 

Lichenized. Thallus crustose. Photobiont Trentepohlia, very rarely Trebouxia. 

Ascomata apothecioid, lirellate or perithecioid, rarely mazaediate, usually zeorine, 

sometimes lecideine or lecanorine. Hamathecium consisting of usually unbranched, 

sometimes capitate, rarely branched and anastoming paraphyses which may be 

apically spinulose in some lineages, non-amyloid or amyloid in some lineages (e.g., 

Diorygma); lateral periphysoids present in some lineages. Conidiomata pycnidia; 

conidia non-septate, usually oblong, hyaline. Secondary chemistry: variable, with 

psoromic, protocetraric, hypoprotocetraric, stictic, and norstictic acids as predominant 

substances and many unknown compounds. Usually epiphytic on bark, rarely on 

leaves, rocks and soil.  

4.1.7: Key to the genera within family Graphidaceae in CWLS 

1.  Ascomata lirelliform .……………………………………………………….…. 2 

1a.  Ascomata apothecoid or perithecoid; opening by a pore …………...….…..... 17 

2.  Exciple with distinctly carbonized areas……………………………………….. 3 

2a.  Exciple uncarbonized or with small brownish area …..………..……..…..…...12 

3.  Mature ascospores hyaline, I+ blue or blue-violet or I- ……….……..…...….... 4 
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3a.  Mature ascospores brown, I+ red or brown or violet ……………………...…... 9 

4. Labia with thick white pruina containing lecanoric acid (C+ red) 

…………………..……………………………………..... Dyplolabia (D. afzelii)  

4a.  Labia pruinose or epruinose, lacking lecanoric acid (C-) ……….....………….. 5 

5. Lirellae embedded in stromata, whitish - brownish pruinose 

..................................... ................................................... Glyphis (G. cicatricosa) 

5a.  Lirellae not embedded in stromata …………………..….……..……...………. 6 

6.  Thallus ecorticate, lirellae distinctly white pruinose ……....…...…… Diorygma 

6a.  Thallus corticate ……………………………………………………………..... 7  

7.  Labia divergent, disc visible in surface view, carbonization restricted to base of, 

lateral exciple brown, poorly developed, ascospores <20 µm 

long………………………………………………………………... Platythecium 

7a.  Labia convergent or divergent, exciple well developed ………………..……… 8  

8. Lirellae fissurine, exciple apically or laterally carbonized, ascospores ovoid-

ellipsoid, 4-locular or muriform, halonate ………………………….... Fissurina 

8a.  Lirellae not fissurine, exciple variously carbonized, ascospores elongate, lacking 

halo …………………………………………………..…………...…….. Graphis 

9.  Carbonized exciple lacking thalline cover... Phaeographina (P. caesiopruinosa) 

9a.  Carbonized exciple and excipular labia usually well developed …………..… 10 

10.  Hypothecium becoming carbonized with age, giving a thick carbonizd base....11 

10a.  Hypothecium not becoming carbonized with age but base may be carbonized, 

exciple divergent, disc open and epruinose ……...……..…..…… Phaeographis 

11.  Lirellae embedded in stroma ……………..……....... Sarcographa (S. intricans) 

11a.  Lirellae not embedded in stroma …..………...….… Leiorreuma (L. exaltatum) 

12.  Ascospores brown ………….………………...…...………………..…..…….. 13  

12a.  Ascospores hyaline ……..……...……………………………………..…..…....15 

13.  Exciple divergent, disc visible and distinctly open …………...…………….....14 

13a.  Exciple convergent, disc slit like, not visible …….………..….... Pallidogramme 

14.  Ascospores ovoid, <20 µm long, lesser septate …..……..…........... Platythecium 

14a. Ascospores elonged with rounded ends, >20 µm long, with more septa 

…………....……………...……………………………………..… Phaeographis 

15.  Paraphysis tips warty ……………...…..………. Acanthothesis (A. peplophora) 

15a.  Paraphysis tips not warty……………….…..……….…………………….…...16 

16.  Labia pruinose.………….………………………………….……….… Diorygma 
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16a.  Labia epruinos………………………………….….....…………… Hemithecium 

17.  Exciple carbonized ……….………..………..….…..…...…………………..... 18 

17a.  Exciple uncarbonized……….………………………..…...………….……….. 19 

18.  Ascomata chroodiscoid; ascospores with diamond shaped lumina 

……..…………………………………………………...………… Cruentotrema  

18a. Ascomata ocellularioid; ascospores with lense shaped to rounded lumina 

………………….........................................….. Melanotrema (M. platystomum) 

19. Thallus ecorticate ………..…………………..…………………..….……….. 20 

19a.  Thallus corticate ………………………………..……...……….…....………. 21 

20.  Ascomata Chroodiscoid, with fused margin ……………………...……...Chapsa 

20a.  Ascomata Thelotrematoid, with double margin ….……….....…...… Thelotrema 

21.  Ascomata Chroodiscoid, periphysoides present………….….…...…Astrochapsa  

21a.  Ascomata Ocellularioid or Myriotremoid, periphysoides absent….……….…..22 

22.  Thallus containing stictic or norstictic acid, K+ yellow ………...………….… 23 

22a.  Thallus with other or lacking substances ……………………......……..….…. 24 

23. Thallus dense, internally splitting, shiny 

corte...................................................................Wirthiotrema (W. glaucopallens) 

23a.  Thallus with loose, opaque cortex …………….. .Lecodecton (L. anamalaiense)  

24. Ascomata opening by a wider pore, erumpent to prominent; columella present 

…… …………………….…...…....………….......…………………. Ocellularia 

24a. Ascomata opening by a narrow pore, immersed; columella absent 

…………………………………………………………………….... Myriotrema 

 

Acanthothecis Clem. 

Gen. fung. (Minneapolis): 59 (1909) 

Thallus crustose, corticolous, light grey-cream-colored, matt, ± cracked, partly 

unrestrained, farinose, rarely ocher-colored, smooth, "waxy". Apothecia concolourous 

or lighter lighter than the thallus, lirellate delicate, ± fissured. Excipulum 

uncarbonized, weakly developed. Hymenium not inspersed; paraphyses mostly ± 

parallel and closely spaced, with slightly bulged, warty-prickly apical cells. 

Periphysoids hyaline, warty papillae. Ascus 1-8-spored; ascospores hyaline, 

transverse septate, elongated to oval, locules cylindrical. 

The genus is represented by only one species in CWLS. 
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Acanthothecis peplophora (M. Wirth & Hale) E.A. Tripp & Lendemer, in Tripp, 

Lendemer & Harris, Lichenologist 42(1): 62 (2010) 

- Graphina peplophera M. Wirth & Hale, Contr.U.S. natnl. Herb.36 (3): 86 

(1963). 

Thallus crustose, corticolous, epiphloedal yellow to brown, crystals present in thallus. 

Lirellae elongate, flexous, yellowish white, generally unbranched, prominent, 

semiemergent, upto 5 mm long, ends obtuse; margin thin, cancolourous with thallus; 

disc wide, open whitish pruinose. Exciple closed, yellowish brown to brown, 

uncorbonized, seems imcomplete at lateral sides, labia convergent and much 

expanded in the upper region, multistraited, striations 5-10, black; labia raised above 

the hymenium, covered with thalline cover; hymenium hyaline, not inspersed. Asci 

single spored; ascospores hyaline to brown, oblong, muriform, transversely 35−60 

locular, longitudinaly 8-11 locular, 105−155 × 35−54 µm, I+ red brown. 

Chemistry: Thallus K+ red, C−, KC−, PD+ orange; stictic, constictic and norstictic 

acids in trace detected in TLC. 

Distribution: India (Goa and Maharashtra) and Mexico. 

Notes: This species was earlier reported Randive et al. (2017) as Platygramme 

wattiana (Müll Arg.) Tewari & Upreti. Later, species identity was corrected as 

Hemithecium peplophorum (M. Wirth & Hale) V.P. Tewari & Upreti. This species 

collected by Nayaka et al. during 2003 from CWLS (Phatak et al. 2004). 

Specimens examined: CWLS, Paikghar Sacred grove, Gaodongrem Village, elev. 

300 m, S. Nayaka et al., LWG-03-001604.  

 

Astrochapsa Parnmen, Lucking & Lumbsch, 

PLos ONE 7(12): e51392, 8 (2012). 

Thallus usually with dense cortex, rarely with loose cortex or ecorticate. Apothecia 

erumpent, rounded to irregular in outline; disc exposed; margin lobulate to usually 

recurved. Excipulum usually brown. Ascospores septate to muriform, fusiform-

ellipsoid to oblong-cylindrical, with slightly thickened septa and angular lumina 

(subdistoseptate), colorless or rarely brown, almost exclusively I-.  

 

4.1.7.i: Key to species of the genus Astrochapsa from CWLS 

1. Lichen substance present (stictic acid)……………………………..…. A. recurva 

1a. Lichen substance absent…………………….……...……...…... A. pseudophlyctis 
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Astrochapsa pseudophlyctis (Nyl.) Parnmen, Lucking & Lumbsch, PLos ONE 

7(12): e 51392, 9 (2012) 

- Graphis pseudophlyctis Nyl. , in Hue, Nouv. Arch. Mus. Hist. Nat., Paris, 3 

sér. 3: 163 (1891) 

Thallus crustose, corticolous, whitish grey to pale grey; apothecia round to angular 

with jagged, often eroded margins. Ascospores 35.9–58.9 × 16.2–25.1 μm, colorless 

with asci 2–6-spored and muriform.  

Chemistry: No lichen substances found in spot test and TLC. 

Distribution: India (Andaman & Nicobar Islands), Brazil, Gabon, Thailand and 

Venezuela. 

Notes: It is a common species and collected from six different localities within 

CWLS. The species was found growing on Buchanania lanzan tree trunk in CWLS. 

Specimens Examined: CWLS, Treetop Watchtower pointer area to Tulshimol 

pointer, N14°58'22.8", E074°09'35.7", 73.5 m, 27.01.2016 R. Pallavi, GU-L75, GU-

L77. Bhutpal tribal area, N14°58'22.8", E074°09'35.7", 73.5 m, 06.02.2016, R. 

Pallavi, GU-L88. On the way to treetop, N14°53'43.9", E074°07'30.3", 148 m, 

13.03.2016, R. Pallavi, GU-L141, GU-L165; N14°58'44.4" E074°07'16.4", 86.5 

m,13.03.2016, R. Pallavi, GU-L144. Bela Lake Road to Marlem Village, 

N14°57'23.7", E074°09'09.3", 15.01.2018, R. Pallavi, GU-L652, GU-L653B. Bitke 

water hole, N14°56'58.6", E074°08'59.3", 26.01.2018, R. Pallavi, GU-L731.Vadhali 

Ghati, N15°01'17.1", E074°12'29.9", 08.04.2018, R. Pallavi, GU-L836. 

 

Astrochapsa recurva (G. Salis.) Parnmen, Lucking & Lumbsch, PLos ONE 7(12): 

e 51392, 9 (2012). 

- Thelotrema recurvum G. Salisb., Rev. Bryol. Lichénol., N.S. 38: 285 (1972) 

Thallus crustose, corticolous, corticate, whitish grey, smooth; apothecia numerous, 

solitary, round to elongated, semi-emergent, chroodiscoid. Asci 2–4-spored; 

ascospores hyaline, muriform, ≥ 68 μm long (Plate-10.E). 

Chemistry: Thallus K–, C–, KC–, P+ yellow; Stictic acid lichen substance detected 

by TLC. 

Distribution: India (Andaman & Nicobar Islands) and Philippines. 

Notes: This species was collected from the bark of Terminalia paniculata tree in 

Marlem Village within CWLS. 



Thallus morphology of Family :  Gomphillaceae A. 
C.  D. 

E. 
F.

Leptogium ulvaceum (Pers.) Vain. 
Aulaxina epiphylla (Zahlbr.) R. Sant. Echinoplaca sp. Graphidaceae: Astrochapsa 
pseudophlyctis (Nyl.) Parnmen, Lücking & Lumbsch Astrochapsa recurva (G. Salis.) 
Parnmen, Lücking & Lumbsch Chapsa cinchonarum (Fée) Frisch (Scale = 1mm).

B. 
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Specimens Examined: CWLS, Bela Lake Road to Marlem Village, N14°57'23.7", 

E074°09'09.3", 15.01.2018, R. Pallavi, GU-L673. 

 

Chapsa A. Massal. 

Atti I. R. Ist. Veneto Sci. Lett. Arti, ser. 3, 5: 256 (1860). 

Thallus corticolous, continuous, fissured, endo or epiphloeodal, white, greenish grey, 

ecorticate or corticated, smooth, with a matt to glossy, mealy, compact or 

cartilaginous surface; prothallus line thin, brownish; photobiont green alga, often 

within the substrate; sometimes distinct layer of calcium oxalate crystals developed 

basal to photobiont layer; phenocortex present. Ascomata apothecia, Chroodiscus 

type, dispersed or in loosely aggregated groups, rounded, angular or reniform, margin 

fissured to lobed. Proper exciple fused or free from thalline margin; periphysoids 

always free, perpendicular to proper exciple; paraphyses rigid or strongly 

conglutinated. Asci narrowly to broadly clavate, 1 – 8 spored; ascospores, hyaline or 

brown, transversely septate.  

 

4.1.7.ii: Key to species of the genus Chapsa from CWLS  

1.  Ascospores transversely septate…………………………………………..…….. 2 

1a.  Ascospores muriform…………………………………………………….……… 3 

2.  Ascopores small, 14–16 µm long……………………………...……….... C. hiata 

2a.  Ascospores large, 60–110 µm long………………………..……..... C. leprocarpa 

3.  Stictic acid present (K + yellow), ascospores 15–24 …….....….. C. phlyctidioides  

3a. Lichen substance absent (K–), ascospores 15–30 µm long…..…. C. cinchonarum 

 

Chapsa cinchonarum (Fée) Frisch, Biblioth. Lichenol. 92: 95 (2006); Gupta et al., 

Mycotaxon 135: 345-354 (2020). 

- Urceolaria cinchonarum Fée, Essai Crypt. Exot. (Paris): 105 (1825)  

Thallus crustose, corticolous, white to pale greenish-grey, continuous, matt to mealy 

or faulty, ecorticate; apothecia angular to elongated and often slightly branched, 0.5–

0.8 mm long; margin jagged to lobed, slightly incurved to recurved, with a white to 

pale fawn, compact to felty inner surface; disc pale brown, covered by thick white 

felty to crystalline pruina. Exciple fused, uncarbonised; hymenium hyaline, clear, I−. 

Asci 8-spored; ascospores hyaline, fusiform, 8–14-locular, 18–35 × 4–6 μm, I− 

(Plate-10.F).  



Results and Discussion 

 

74 
 

Chemistry: Thallus K−, C−, KC−, PD−; no substance detected by TLC. 

Distribution: This is new record for India earlier known from Africa and the 

Neotropics. 

Notes: The species was collected from bark of Hydnocarpus pentandrus tree in 

CWLS. 

Specimen examined: CWLS, Bela Lake Road, N14°57'13.7", E074°09'09.1", 

12.09.2017, R. Pallavi, GU-L575 (LWG). Enderem and Zambolim, N14°58'22.6", 

E074°09'31.9", 86.7 m, 04.02.2017, R. Pallavi, GU-L263. 

 

Chapsa hiata (Hale) Sipman, in Sipman, Lucking, Aptroot, Chaves, Kalb & Umaňa 

Tenorio, Phytotaxa 55: 38 (2012) 

- Thelotrema hiatum Hale, Smithson. Contr. bot. 38: 44 (1978) 

Thallus crustose, corticolous ecorticate; apothecia wide and open, with recurved 

margins. Proper exciple free. Asci 4–8-spored; ascospores small, hyaline, muriform, 

14–16 × 4–7 μm, I− (Plate- 11.A). 

Chemistry: Thallus K−, C−, KC−, PD−; no substances detected in TLC. 

Distribution: India (Assam, Karnataka, Orissa, Andaman Islands) and Panama. 

Notes: The species was found growing on Buchanania lanzan tree trunk in CWLS. 

Specimens Examined: CWLS, Tirwal area, N14°57'15.84", E074°08'32.1", 177 m, 

10.01.2017 R. Pallavi GU-L230; N14°57'18.24", N14°57'18.24", 202 m, 10.01.2017, 

R. Pallavi GU-L235; N14°57'45.36", E074°08'11.34", 166 m, 28.01.2017, R. Pallavi, 

GU-L249, LWG. On the way to treetop, N14°53'43.9", E074°07'30.3", 148 m, 

13.03.2016, R. Pallavi, GU-L147. 

 

Chapsa leprocarpa (Nyl.) A. Frisch, Biblioth. Lechenol. 92: 108 (2006). 

- Graphis leprocarpa Nyl., Acta soc. Sci.fenn.7(2): 472 (1863). 

Thallus corticolous, crustose, epiperidermal, thin, shiny, greyish white to greyish 

green, ecorticate; apothecia apothecioid to chroodiscoid, erumpent, round to irregular, 

solitary to aggregates of 2−3, 1−2 mm in diam.; disc open, greyish, distinctly white 

pruinose; thalline margin lobed, irregular, ± layered, erect to recurved.; Proper exciple 

hyaline pale yellow, long periphysoids present; epihymenium brownish, crystalline; 

hymenium hyaline, clear. Asci 1(−2) spored; ascospores hyaline, muriform, oblong to 

fusiform, 80−115 × 20−32 μm, halonate, halo 5−6 μm thick, I– (Plate-11.B). 

Chemistry: Thallus K–, C–, KC–, P–; no lichen substances detected by TLC. 
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Distribution: India (Andaman & Nicobar Islands, Karnataka, Kerala, Maharashtra, 

Mizorum), Sri Lanka; Africa, North and South America. This is new record for Goa. 

Notes: The species is common in CWLS, also earlier reported by Phatak et al. (2004). 

Found growing on bark of Ficus microcarpa within sanctuary. 

Specimens examined: CWLS, Near Treetop watchtower pointer area N14°58'22.6", 

E74°09'31.9", 86.7 m, 26.03.2015, R. Pallavi, GU-L01, GU-L2a; Paikghar Sacred 

grove, Gaodongrem Village, elev. 300 m, S. Nayaka et al. LWG 03–001619. 

 

Chapsa phlyctidioides (Müll. Arg.) Mangold, Aust.Syst. Bot. 21(3): 221(2008).  

- Ocellularia phlyctidioides Müll. Arg., Hedwigia 32:130 (1893). 

Thallus crustose, corticolous, thin, pale gray to greenish-gray, smooth to slightly 

roughened; apothecia up to c. 0.8 mm in diam., roundish to slightly irregular, slightly 

branched or irregular in fused, apothecioid to indistinctly chroodiscoid, erumpent; 

disc partly visible from surface, pale flesh-colored, pruinose. Proper exciple invisible 

from surface; thalline rim margin variable; epihymenium hyaline with yellowish-gray 

granules and crystals. Asci 8-spored; ascospores transversely 3–7 septate, non-

halonate, hyaline, ellipsoid to fusiform to clavate, ends roundish to subacute, locules 

roundish to slightly angular, 15‒24 × 5‒7 μm (Plate- 11.C). 

Chemistry: Thalllus K–, C–, KC–, P–; No lichen substances detected in TLC. 

Distribution: India (Andaman & Nicobar Islands and Karnataka), Sri Lanka, Africa, 

North and South America. 

Notes: Found growing on bark of Peltophorum pterocarpum within sanctuary. 

Specimens Examined: CWLS, Vadhali Ghati, N14°58'35.1", E074°07'52.7", 

01.04.2018, R. Pallavi, GU-L816. 

 

Cruentotrema Rivas Plata, Popang Lumbsch & Lücking 

In Rivas Plata, Lücking & Lumbsch, Fungal Diversity 52(1): 119 (2012). 

Thallus grey-olive, smooth to uneven, with dense, prosoplectenchymatous cortex; 

photobiont layer with clusters of calcium oxalate crystals. Apothecia erumpent, 

angular-rounded; disc hidden by a partially splitting thallus layer that exposes a white 

or dark red medulla; margin formed by the outer portions of the thallus layer, lobulate 

to recurved, brown-black, red-pruinose. Excipulum prosoplectenchymatous, upper 

half carbonized in mature 

apothecia; periphysoids and columella absent; paraphyses unbranched. Asci 8-spored; 
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ascospores ellipsoid, with thick septa and diamond-shaped lumina, colorless, I–, 3-

septate to submuriform.  

 

4.1.7.iii: Key to species of the genus Cruentotrema from CWLS 

1. Ascomata margins red-pigmented, K+ green; ascospores 20-24 × 8-12 µm 

………………….….……………..…………...…..………….......... C. cruentatum 

1a. Ascomata margins with white pruina, K-; ascospores 16-20 × 6-8 µm 

…………………………………………………..……………...….. C. kurandense 

 

Cruentotrema cruentatum (Mont.) Rivas Plata, Lumbsch & Lücking, in Rivas 

Plata, Lücking & Lumbsch, Fungal Diversity 52(1): 119 (2012). 

- Stictis cruentata Mont., Annls Sci. Nat., Bot., sér. 4 3: 96 (1855) 

Thallus crustose, corticolous, grey-olive, smooth to uneven, with dense, 

prosoplectenchymatous cortex; apothecia erumpent, angular-rounded, 0.6–1.2 mm 

diam.; disc hidden by a partially splitting thallus layer that exposes a deep red-

pigmented medulla; margin formed by the outer portions of the thallus layer, lobulate 

to recurved, brown-black, red-pruinose. Excipulum prosoplectenchymatous, upper 

half carbonized; hymenium clear. Asci 8-spored; ascospores submuriform, 5–7 

transverse septa and 0–1 longitudinal septa per segment, ellipsoid, with thick septa 

and diamond-shaped lumina, colorless, 20–30 × 10–12 μm, I– (Plate- 11.D). 

Chemistry: Thallus K–, C–, KC–, P–; no substance detected by TLC.  

Distribution: India (Karnataka), Australia, Brazil, Costa Rica, Guyana, Trinidad and 

Tobago. This is a new addition to Goa. 

Notes: Found growing on bark of Peltophorum pterocarpum within sanctuary. 

Specimen examined: CWLS, Tirwal area, N14°57'18.24", E074°08'33.9", 202 m, 

10.01.2017, R. Pallavi, GU-L176, GU-L232. Enderem and Zambolim, N14°58'22.6", 

E074°09'31.9", 86.9 m, GU-L252. 

 

Cruentotrema kurandense (Mangold) Rivas Plata, Lumbsh & Lucking, Fungal 

Diversity 52: 119 (2012). 

- Ocellularia kurandensis Mangold, in Mangold, Elix & Lumbsch, in McCarthy 

(Ed.), Flora of Australia, Vol. 57. Lichens 5 (Melbourne): 656 (2009) 

Thallus crustose, corticolous, yellowish brown to pale brown; apothecia round to 

irregular, chroodiscoid with incurved, split and lobed margins with white pruina; 



Thallus morphology of Family :  Graphidaceae A. 
C.  D. 
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Chapsa hiata (Hale) Sipman Chapsa 
leprocarpa (Nyl.) Frisch Chapsa phlyctidioides (Mull. Arg.) Mangold Cruentotrema 
cruentatum (Mont.) Rivas Plata, Lumbsch & Lücking Cruentotrema kurandense (Mangold) 
Rivas Plata, Lumbsh & Lücking. Diorygma albovirescence Makhija, Chitale & B. O. 
Sharma (Scale = 1mm). 
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pigmented apothecial margins, disc blackish. Proper exciple fused, yellowish brown 

to carbonized marginally; epihymenium crystalline greyish brown; hymenium clear. 

Asci 8-spored; ascospores submuriform, ellipsoidal, fusiform, hyaline, 4–7×1–3 

locular, 14–20 × 5–8 μm, non-amyloid, non-halonate (Plate-11.E). 

Chemistry: Thallus K–, C–, KC–, P–; no substance detected by TLC.  

Distribution: India (Karnataka) and Thailand. This is a new record for Western Ghat 

and Goa. 

Notes: Found growing on the bark of Haldina cordifolia within sanctuary. 

Specimens Examined: CWLS, on the way to treetop, N14°58'44.4", E074°07'16.4", 

86.5 m, 13.03.2016, R. Pallavi, GU-L176, GU-L177. Vadhali Ghati, N15°01'17.1", 

E074°12'29.9", 08.04.2018, R. Pallavi, GU-L857. 

 

Diorygma Eschw. 

Syst. Lich.:25. (1824). 

Thallus crustose, off-white to pale olive-green, smooth, dull to somewhat glossy. 

Apothecia lirelliform, linear and branched, irregularly rounded and ± discoid, 

immersed or subimmersed. Labia open, thallus surface hardly raised, margin thick or 

thin sometimes bulging.  Proper exciple non-carbonized or thin and carbonized, or 

absent; hymeneal not inspersed, branched paraphyses, with a thick gelatinous wall 

and anastomosing, to form an epihymenium, interwoven tips, I– or I+ blue. Asci 1-8 

spored; ascospores hyaline, transversely septate to muriform, I+ pale blue, medium 

blue or blue-violet.  

 

 4.1.7. iv: Key to species of the genus Diorygma from CWLS  

1.  Asci 4-8 spored ……………………………………….………….…...…...…….. 2 

1a. Asci 1-2 spored ……………………………………………….…….....…..……...4 

2.  Hypostictic and hypoconstictic acids present…………..……..….……..D. poitaei 

2a. Stictic acid present………………………………………………....……...….…...3 

3.  Ascospores submuriform, <20 µm long……………..…….………..…D. sticticum 

3a. Ascospores muriform, 65–80 ×12–34 µm long………..………....D. albovirescens 

4.  Lichexanthone present (thallus UV+yellow)……….……….…..........D. confluens 

4a. Lichexanthone absent (thallus UV–).……………………………….……….….....5 

5.  Stictic acid present in addition to norstictic acid.…………...….D. hieroglyphicum 

5a. Norstictic acid present only……………………………………..…….….….….....6 
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6.  Ascospores up to 135 µm long……………………………………..…….…..........7 

6a. Ascospores more than 135 µm long…………….……………..…….…………….8 

7.  Hymenium distinctly and completely I+ blue violet…….…...…..…D. junghuhnii 

7a. Hymenium weakly I+ blue violet.........................................................D. soozanum 

8.  Disc white pruinose; ascospores hyaline (170–250×42–58 

µm)……………………………………………………………...D. pachygraphum 

8a. Disc with yellow pruina; ascospores yellowish-orange (168–205×54–96 µm) 

…………………………………………………………………….. D. sporurufom 

 

Diorygma albovirescence Makhija, Chitale & B. O. Sharma, Mycotaxon 109: 382 

(2009). 

Thallus crustose, corticolous, greenish-white, smooth to cracked; simple to branched 

lirellae, flexous, concolourous with the thallus; immersed to semi emergent thalluse 

edge elevated and often detached from the thallus or the disc by a slit, concolourous 

or paler than the thallus, entire, covered with crystals surrounding the exciple; disc 

contracted, slit like, brown-blakish, enclosed with white pruina. Exciple not 

completely developed, convergent, 2−3 straite; epihymenium pale; hymenium clear, 

KI+ blue. Ascospores 65.6−91.5 × 19.1−23.2 µm, colourless and muriform spores, 

asci sac 4−8 spored; ellipsoidal, I+ violet (Plate- 11.F). 

Chemistry: Thallus K+ yellow, C−, KC−, PD−; cryptostictic, constictic and stictic 

acids detected inTLC. 

Distribution: India (Maharashtra). This species is endemic to India and new record 

for Goa. 

Notes: Found growing on the bark of Psychotria dalzellii within sanctuary.  

Specimens Examined: CWLS, Nadkem N14°58'79.0", E074°07'99.1", 89 m, 

15.12.2016, R. Pallavi, GU-L217; N14°59'00.8", E074°12'16.0", 86 m, 22.12.2016, 

R. Pallavi, GU-L226. Enderem and Zambolim, N14°58'22.8", E074°09'35.7", 73.5 m, 

22.02.2017, R. Pallavi, GU-L272; N14°58'22.6", E074°09'31.9", 86.7 m, 04.02.2017, 

R. Pallavi, GU-L258. 

 

Diorygma confluens (Fée) Kalb, Staiger & Elix., Symb.bot. upsal. 34(1): 146. 

(2004); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et 

al., Int. J. Life Sci, SI A9: 31-36 (2018). 
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- Arthonia confluens Fée, Essai Crypt. Exot. (Paris): 55, tab. XIV, fig. 5 (1825) 

[1824] 

Thallus crustose, corticolous, whitish, pale grey or pale green, medulla with many 

large crystal aggregations; prothallus well developed, pale brown, fibrous, felted; 

lirellae short or long, immersed, rarely also sessile, whitish, bulging thalline margins, 

separated by a deep slit from the thallus or from the adjacent disc of the apothecium; 

disc open, with a thick white or pale brown to pale grey pruina. Exciple divergent; 

hymenium hyaline, clear, I+ weakly violet. Asci 1-spored; ascospores hyaline, 

muriform, peripheral cells slightly smaller than the central ones or of the same size, 

95–135 × 25−45 μm. 

Chemistry: Thallus possitive yellow to red in K+, C−, KC−, P+ yellowish , UV+;  In 

TLC zeorin, atranorin, norstictic acid, lichexanthone stictic acid, lichexanthone, 

present. 

Distribution: India (Maharashtra and West Bengal) and tropical regions of the world. 

Notes: Phatak et al. (2004) reported this species from CWLS and it was growing on 

the bark of Anacardium occidentale. 

Specimens Examined: CWLS, Gaodongerem Village, 300 m, 06.06.2003, Nayaka et 

al. LWG-03.001634. 

 

Diorygma heiroglyphicum (Pers.) Staiger & Kalb in, Symb. bot. upsal. 34 (1): 151. 

(2004). 

- Opegrapha heiroglyphica Pers., Ann. Wetter. Gesellsch. Ges. Naturk. 2: 16 

(1811). 

Thallus crustose, corticolous, whitish, pale grey or greenish grey; lirellae by thalline 

margins, divergent or not observable; disk contracted to somewhat open, pruina 

present as whitish to pale yellow; exciple divergent, not properly developed; asci 

single-spored; ascospores colourless, muriform all cells of similar size, 95 – 150 × 30 

– 45 µm (Plate- 12.A). 

Chemistry: Thallus K+, C–, KC–, PD–; stictic, constictic and norstictic acids.  

Distribution: India (Andaman & Nicobar Islands, Kerala and Maharashtra), 

Australia, Cameroon, New Caledonia, Papua New Guinea, the Philippines, Singapore, 

Society Islands, Sri Lanka, Tanzania. This species is new record for Goa. 

Notes: Found growing in various localities within sanctuary. Found growing on the 

bark of Psychotria dalzellii within sanctuary.  



Results and Discussion 

 

80 
 

Specimens Examined: CWLS, Kuske waterfall, N15°01'07.50", E074°12'32.40", 

551m, 05.11.2016, R. Pallavi, GU-L186; Nadkem Village, N14°59'00.8", 

E074°12'16.0", 86 m, R. Pallavi, GU-L223, GU-L224a, LWG. Tirwal area, 

N14°57'45.36", E074°08'11.34", 166 m, 13.01.2017, R. Pallavi, GU-L242, LWG. 

Near Treetop watchtower pointer area, N14°58'22.6", E74°09'31.9", 26.03.2015, R. 

Pallavi, GU-L10. Ravan Donger, N15°02'12.64", E074°13'42.62", 16.01.2018, R. 

Pallavi, GU-L706. Bitke waterhole, N14°56'58.6", E074°08'59.3", 26.01.2018, R. 

Pallavi, GU-L730. 

  

Diorygma junghuhnii (Mont. & Bosch) Kalb, Staiger&Elix, Sym. bot. upsal. 34 

(1): 157 (2004). 

- Graphis junghuhnii Mont. & Bosch, Pl. Jungh. 4: 471 (1856). 

Thallus crustose, corticolous, creamy white, grayish, pale gray; rough uneven 

cracked, often along the lirellae, delimited by black hypothallus; lirellae yellowish to 

whitish in colour, numerous round to long broad, flexous, branched, immersed to 

slightly raised; disc brownish grey covered by yellowish cream pruina. Exciple 

divergent, non-carbonized, orange yellow at the base; epithecium yellowish brown; 

hymenium not inspired, I + blue. Asci 1-2- spored; ascospores hyaline, muriform 

84−134 × 29−42 μm, with a 2.5−5 μm thick sheath, I + violet (Plate- 12.B). 

Chemistry: Thallus K+ red, C–, KC–, P+ orange; norstictic and consticitic acid 

present in TLC. 

Distribution: India (Andaman & Nicobar Islands, Assam, Karnataka, Kerala, 

Maharashtra, Manipur, Meghalaya, Nagaland, Sikkim and Tamil Nadu), Australia, 

Brazil, Guatemala, Indonesia, New Caledonia, Paraguay, the Philippines, Solomon 

Islands, Tahiti and Thailand. This species is new record for Goa. 

Notes: Found growing on the bark of Dillenia pentagyna within sanctuary. 

Specimens Examined: CWLS, Treetop Watchtower pointer area to Tulshimol 

pointer, N14°58'22.6", E074°09'31.9", 86 m, 14.12.2015, R. Pallavi, GU-L72b. 

  

Diorygma pachygraphum (Nyl.) Kalb, Staiger & Elix, Sym. bot. upsal. 34(1): 157 

(2004). 

- Graphis pachygraphum Nyl. Acta Soc.Sci. fenn. 7 (2): 472(1863). 

Thallus crustose, cortiocolous, whitish to cream- coloured, pale grey or greenish grey, 

partly reddish; surface matt, rough, uneven or warty, slightly cracked or areolate; 



Thallus morphology of Family : Graphidaceae
Staiger & Kalb  
Diorygma pachygraphum (Nyl.) Kalb, Staiger & Elix Diorygma poitaei (Fée) Kalb, 
Staiger & Elix Diorygma rufosporum (Patw. & C. R. Kulk.) B. O. Sharma & Makhija. 
Diorygma soozanum (Zahlbr.) M. Nakan. & Kachiw. (Scale = 1mm)
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medulla partly with large crystals, especially in the area around the apothecia; lirellae 

oval to distinctly elongate, flexuous and branched, prominently raised, often 

constricted at the base, robust; discs immersed, narrow to open, with a white to pale 

grey pruina. Exciple divergent, completely uncarbonised, consisting of a narrow layer 

of yellowish to orange hyphae, laterally with a distict thalline exciple often containing 

many crystals; hymenium hyaline, I+ violet blue. Asci 1-spored; ascospores hyaline, 

oblong, muriform 120–195 × 34–65μm I+ violet blue (Plate- 12.C). 

Chemistry: Thallus K+ red, C–, KC–, P+ orange; norstictic and consticitic acid 

present in TLC. 

Distribution: India (Arunachal Pradesh), China. This is newly recorded species for 

Goa 

Notes: Found growing on the bark of Syzygium caryophyllatum within sanctuary. 

Specimens Examined: CWLS, On the way to treetop, N14°53'43.9", E074°07'30.3", 

148 m, 13.3.2016, R. Pallavi, GU-L148; N14°58'44.4", E074°07'16.4", 86.5 m, 

13.03.2016, R. Pallavi, GU-L151, GU-L158. On the way to treetop, N14°58'44.4", 

E074°07'16.4", 86.5 m, 13.03.2016, R. Pallavi, GU-L166, GU-L167, GU-L174; 

N14°53'43.9", E074°07'30.3", 148 m, 13.03.2016, R. Pallavi, GU-L172. 

 

Diorygma poitaei (Fée) Kalb, Staiger & Elix, Symb.bot. upsal. 34(1): (2004). 

- Graphis poitaei Fée Essai Crypt. Exot. (Paris): 46 (1825). 

Thallus crustose, corticolous, thick, continuous to rimose or rimose-areolate, pale 

bluish gray, pale gray, becoming creamy white with storage; surface mealy pruinose, 

ecorticate. Lirellae deeply sunken into the thallus, elongate, slender, labia 

inconspicuous, whitish, mealy; disc concealed, a thin slit, rarely ± irregularly 

expanded and whitish pruinose; exciple thin, colorless to pale brown, not carbonized; 

hymenium hyaline, not inspersed, I+ bluish violet in the upper parts. Asci 8-spored; 

ascospores hyaline, I+ bluish violet, narrowly ellipsoid to oblong, muriform, 39–68 × 

9–11 μm, transversely 8–12 major sepeta, 2–3 vertically septate (Plate- 12.D). 

Chemistry: Thallus K+ yellow, C–, KC–, P+ yellow; hypostictic and hypoconstictic 

acids detected in TLC. 

Distribution: India (Karnataka), North and South America. This is a new record for 

Goa. 

Notes: Found growing on the bark of Gnetum ula within sanctuary. Collected from 

highest elevation of Cotigao Wildlife Sanctuary (700 msl.) from Ravan Donger. 
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Specimens Examined: CWLS, Ravan Donger, N15°02'12.64", E074°13'42.62", 

16.01.2018, R. Pallavi, GU-L691; Endrem to Tulshimol, N14°59'51.2", 

E074°11'52.1", 24.02.2018, R. Pallavi, GU-L786. 

 

Diorygma rufosporum (Patw. & C.R. Kulk.) B.O. Sharma & Makhija, Mycotaxon 

109: 214. (2009). 

- Phaeographina rufosporum Patw. & C.R. Kulk., Indian J. Bot. 

2(2):138(1979). 

Thallus crustose, corticolous, grayish white powdery smooth, finely cracked, 

hypothallus white. Lirellae concolorous with the thallus, 1–3 mm long, emergent, 

branched, disc yellowish to brown flat, wide, white pruinose; exciple divergent, 

uncarbonized, epihymenium, distinct, brown consisting of reticulately branched 

paraphyses tips; hymenium hyaline, clear, not inspersed. I+ blue. Asci 1-spored; 

ascospores muriform, peripheral and central spores, locuoles of equal size, 140−205 × 

54−96 µm, surrounded by a 5−7.5 µm thick sheath, I+violet (Plate-12 .E). 

Chemistry: Thallus K+ yellow C , KC , P+ yellow; constictic and stictic acids in 

TLC.  

Distribution: This species is endemic to India found growingin Western Ghats in 

Karnataka and Maharashtra. This is a new record for Goa. 

Notes: Found growing on the bark of Careya arborea within sanctuary. Endemic to 

Western Ghats. 

Specimens Examined: CWLS, Enderem and Zambolim, N14°58'22.6", 

E074°09'31.9", 12.09.2017, R. Pallavi, GU-L593, GU-L594. Bela Lake Road to 

Marlem Village, N14°57'23.7", E074°09'09.3", 15.01.2018, R. Pallavi, GU-L671.  

 

Diorygma soozanum (Zahlbr) M. Nakan & Kashiw. in Nakanishi, Kashiwadani & 

Moon, Bull. natn. Sci. Mus., Tokyo, B 29(2):86 (2003). 

- Graphina soozana Zahlbr.Feddes Repert.Spec. Nov. Regni Veg.31.215 

(1933). 

Thallus crustose, corticolous, greenish with whitish tinge; surface matt, smooth; 

medulla white, with small crystals. Lirellae oval to oblong, flexous and branched, 

distinctly raised from the thanllus, often constricted at the base, thalline margins 

conspicuous, bulging; discs first narrow, later on wide, covered by a thick white 
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pruina; exciple divergent, uncarbonised, poorly developed, only consisting of a 

narrow tissue of yellowish; hymenium not inspersed, I+ weekly bluish violet in the 

lateral parts; epithecium mostly distinctly developed; paraphyses with thin lumina, 

anastomosing, reticulately branched in the lateral parts of the hymenium. I+violet. 

Asci single spored; ascospores hyaline, muriform, all spore locules of equal size, 80 – 

131 × 41.8 – 51.8 μm, with a 5 – 15 μm thick sheath. (Plate- 12.F). 

Chemistry:  In TLC both constictic and stictic present, with K+ yellow and P+ 

yellow; else C , KC . 

Distribution: India (Arunachal Pradesh, Assam, Nagaland and Tripura), Taiwan and 

Japan. This is a new record for Goa. 

Notes: Found growing on the bark of Careya arborea within sanctuary. Endemic to 

Western Ghats. 

Specimens Examined: CWLS, Near Treetop watchtower pointer area, N14°58'22.6" 

E74°09’ 31.9", 86.7 m, 26.03.2015, R. Pallavi, GU-L06. Near Astragal Checkpost, 

N14°58'37.5", E074° 09'06.7", 43.4 m, 13.07.2015, R. Pallavi, GU-L31. 

 

Diorygma sticticum Sutjar., Kalb & Lücking, in Lumbsh et al., Phytotaxa 18: 49 

(2011); Gupta et al., Mycotaxon 135: 345-354 (2020). 

Thallus crustose, corticolous, light green, smooth to uneven, continuous, ecorticate; 

lirellae in dense clusters, stellately branched, erumpent, with thick, complete, white 

thalline margin; disc concealed to partly exposed, pale brown but thickly white-

pruinose; exciple conspicuous, uncarbonised, entire, basally orange-brown, upper part 

hyaline; epihymenium granulose, yellow-brown; hymenium hyaline, clear, I−. Asci 8-

spored; ascospores hyaline, fusiform, submuriform, 10–15 × 6–8 µm, I+ blue (Plate- 

13.A). 

Chemistry: Thallus K+ yellow, C−, KC−, PD−; stictic and hypostictic acid detected 

by TLC. 

Distribution: This is a new record for India earlier known fom Thailand. 

Notes: Found growing on the bark of Ficus callosa within sanctuary. 

Specimen examined: CWLS, Kuske waterfall, N15°01'06.72", E074°12'33.30", 541 

m, 15.12.2017, R. Pallavi, GU-L193 (LWG-35880). 
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Dyplolabia A. Massal. 

Neagenea. Lich. : 6. (1854). 

Thallus crustose, mostly corticolous, epiphloeodal, smooth to rugulose; mostly 

corticated; prothallus present or absent; photobiont green alga. Ascomata apothecia, 

lirellate, lirellae prominent, emergent, dense, simple, furcate to branched, straight to 

curved and flexuous; margin distinct white; disc close, white pruinose, C+ red 

(containing lecanoric acid). Carbonized- exciple with dimidiate to narrowly sealed by 

thin pale tissue beneath hypothecium, broad and appendiculate in upper part, black 

labia, basally flat, enclosed by powdered thalline cover up to the labial edge; 

hymenium hyaline, clear; hypothecium colourless. Asci mostly 8 spored, clavate; 

ascospores hyaline, transversely septate, I‒ve. 

The genus is represented by only one species in CWLS. 

 

Dyplolabia afzelii (Ach.) A. Massal., Neagenea. Lich.: 6. (1854). 

- Graphis afzelii Ach. Syn. Meth. Lich. (Lund): 85 (1814). 

Thallus crustose, corticolous, smooth to rugulose, epiphloeodal,dark brown. Lirellae 

protruding, developing, thick, thoroughly white, generally simple, sometimes furcate, 

curled to straight and flexuous, 0.5 to 7 mm long, apices or tips  thick; edge separate 

white; disc close. Exciple hardly closed to dimidiate by thin soft tissue below 

hypothecium, carbonized, labia black, basally plane, broad and appendiculate in upper 

part, covered by powdery thalline cover up to the labial edge; uninspersed, colourless 

hymenium, 71 – 99 µm high; hypothecium witout any color, dense 10–24 µm. 8 

spored asci, clavate; ascospores 15–18 × 5–8.5 µm in size, oblong-ellipsoid, 

colourless, transversely four locular, I‒ve (Plate-13.B). 

Chemistry: In TLC only lecanoric acid present   and thallus K–; C+ red, KC + red, 

PD–. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Assam, 

Kerala, Maharashtra, Meghalaya, Nagaland, Tamil Nadu), Australia, Brazil, Cuba, 

Dominica, Philippines, Peru, Java, Singapore Indonesia, Mexico Venezuela, 

Columbia, USA and Sri Lanka. This is a new record for Goa. 

Notes: Found growing on the bark of Artocarpus integrifolis within sanctuary. It can 

be recognised due to its white lirrelae or labia on blackish grey thallus.Collected from 

different type of forest areas. 



Thallus morphology of Family : Graphidaceae
Lücking. 

Fissurina dumastii Fée  Fissu-rina elaiocarpa (A.W. Archer) A.W. Archer. 
Fissurina immersa B.O. Sharma, Khadilker & Makhija. (Scale = 1mm)

A. 
B.  C. 

D.  E. F. 

Diorygma sticticum Sutjar.,Kalb & 
Dyplolabia afzelii (Ach.) A. Massal. Fissurina albocinerea (Vain.) Staiger. 

PLATE - 13

A

C

E

B

D

F
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Only two species known from Worldwide as well from India, one species collected 

from this small area of CWLS. 

Specimens examined: CWLS, Kuske waterfall, N15°01'06.72" E074°12'33.30", 541 

m, 15.11.2016, R. Pallavi, GU-L191a, N15°01'06.72" E074°12'33.70", 555 m, 

15.11.2016, R. Pallavi, GU-L197b. Bhutpal tribal area, N14°58'21.3", E074°09'40.0", 

74.6 m, 06.02.2016, R. Pallavi, GU-L91. Kuske waterfall, N15°01'06.72", 

E074°12'33.30", 541 m, 15.11.2016, R. Pallavi, GU-L191a, GU-L197b. Nadkem 

Village, N15°00'00.36", E074°05'85.9", 86 m, 22.12.2016, R. Pallavi, GU-L219. 

 

Fissurina Fée 

Essai crypt. Exot. (Paris): 59 (1825). 

Thallus corticolous, crustaceous, epiphloeodal, greenish grey to greyish or yellow 

brown, smooth, shiny. Ascomata lirellate apothecia, visible as thalline cracks or slits. 

Thalline margin generally in from of roof just over the disc, exciple uncarbonized or 

slightly carbonized, exciple and proper margin poorly developed. Ascospores hyaline, 

generally smaller, ovoid or ellipsoid, usually transversely 3 septate or muriform, with 

thick jelly like wall or halonate, I– or weakly bluish or rarely I+ blue violet. 

 

  4.1.7.v : Key to species of the genus Fissurina from CWLS  

1.  Ascospores transversely septate ……….……..……………………….....….....… 2 

1a. Ascospores submuriform to muriform………………………………..……….…..3 

2.  Psoromic acid present …………………………….…...….……...... F. albocinerea 

2a.  Psoromic acid absent……………………………………….….…….....F. dumastii 

3.  Ascospore muriform, 60-86 × 15-27 µm………..……………...........F. elaiocarpa 

3a.  Ascospore submuriform, 12-13 × 3-5 µm ............................................. F. immersa 

 

Fissurina albocinerea (Vain.) Staiger, Biblioth. Lichenol. 85: 126 (2002); Gupta et 

al., Mycotaxon 135: 345-354 (2020).  

- Graphis albocinerea Vain., Ann. Acad. Sci. Fenn., Ser. A15(no. 6): 261 

(1921). 

Thallus crustose, corticolous, greyish-green, smooth, glossy, corticate. Lirellae 

immersed to slightly raised, simple to very rarely branched, 0.4–2 mm long, straight 

to curved, terminally acute; disc sunken, slit-like, epruinose. Exciple entire, non-

carbonized, orange-brown; hymenium hyaline, clear, I−; paraphyses thin, simple. 
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Asci 8-spored; ascospores hyaline, transversely 4-septate, 16–18 × 6–9 µm, I− (Plate-

13.C).  

Chemistry: Thallus K–, C–, KC–, P–; no substance detected by TLC.  

Distribution: This is new record for India earlier known from Philippines. 

Notes: Found growing on the bark of Chionanthus mala-elengi within sanctuary.  

Specimens examined: CWLS, Endrem, N14°58'45.3", E074°08'28.7", 86.7 m, 

02.03.2016, R. Pallavi, GU-L99. Endrem, N14°58'22.6", E074°09’ 31.9", 86.9 m, 

07.03.2016, R. Pallavi, GU-L108 (LWG-35884).GU-L109. Tirwal area, 

N14°57'18.24", E074°08'33.9", 202 m, 10.01.2017, R. Pallavi, GU-L234. 

 

Fissurina dumastii Fée, Essai crypt. Exot (Paris): 59 (1825). 

Thallus corticolous, crustose, epiphloeodal, grayish brown, smooth shiny. Lirellae 

intense, 0.5–3.5 mm stretched, immersed, seems like thaline cracks, indistinct, usually 

simple, sometimes furcated, acute apices; margin concolorous to thallus; flexous, disc 

contracted slit like. Exciple much immersed, closed, thin, yellow to pale brown, 

basally smooth; labia thin, entire, convergent enclosed with thick thalline cover, 

crystals usually present at outer lateral sides of exciple; hymenium hyaline, not 

inspersed; hypothecium colourless. Asci 8-spored, clavate; ascospores hyaline, 

oblong-ellipsoid, transversely 3-septate, 15–20 × 5–6.5 µm in size, I+ve blue violet 

(Plate-13.D). 

Chemistry: Thallus K–, C–, KC–, P–; no substance detected by TLC.  

Distribution: India (Andaman & Nicobar Islands, Karnataka and Kerala), Australia, 

Colombia, Indonesia and Thailand. This is a new record for Goa. 

Notes: Found growing on the bark of Terminalia belirica within sanctuary. Collected 

from two different areas one is semi evergreen forest type and one near water bodies’ 

kuske water dam. 

Specimens Examined: CWLS, Vadhali Ghati, N14°58'35.1", E074°07'52.7", 

01.04.2018, R. Pallavi, GU-L815. Kuske Water Dam, N15°01'17.1", E074°12'29.9", 

08.04.2018, R. Pallavi, GU-L828. 

 

Fissurina elaiocarpa (A.W. Archer) A.W. Archer, Telopea 11(1): 71 (2005); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

- Graphina elaiocarpa A.W. Archer, Mycotaxon 77: 165 (2001). 
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Thallus crustose, corticolous, epiperidermal and continuous, surface is uneven to 

verrucose-bullate, yellowish green. Lirellae dispersed, straight to curved, unbranched 

to sparsely branched, erumpent to prominent, with a lateral thalline margin, 1−3 × 

0.2−0.3 mm; disc is partially exposed, grey-pruinose. Exciple entire, hyaline to 

apically brown, laterally covered by orange corticate aliferous thallus with crystals; 

epithecium is greyish, granulose; hymenium is hyaline, clear; paraphyses are 

unbranched, glabrous; hypothecium hyaline. Asci 8-spored; ascospores are hyaline, 

ellipsoid, muriform, 5−8 × 2−3 septa, 25−30 × 9−10 μm, septa thin septa and angular-

rounded lumina, I+ slightly blue, halonate, halo up to 6 μm(Plate- 13.E). 

Chemistry: Thallus K–, C–, KC–, P–; no substance detected by TLC.  

Distribution: India (Assam), Australia, Rèunion, Ecuador & South Korea. This is a 

new record for Goa.  

Notes: Found growing on the bark of Ixora brachiata within sanctuary. Rarely found, 

collected only once.   

Specimens Examined: CWLS, on the way to treetop, N14°58'44.4'', E074°07'16.4'', 

86.5 m, 13.03.2016, R. Pallavi, GU-L175. 

 

Fissurina immersa B.O. Sharma, Khadilker & Makhija, Lichenologist 44(3) 347 

(2012); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus crustose, corticolous, whitish in colour, uneven, finely cracked, glossy, 

delimited by the black prothallus. Lirellae fissured, concolorous with the thallus, 

immersed to slightly raised arising as swelling which then cracks and gapes, simple to 

branched, 0·2–1·5 mm long, straight to curved; disc sunken, slit-like, epruinose. 

Exciple entire, non-carbonized, present at the base, orange-brown, covered by the 

slightly raised thalline margin with a distinct corticiform layer; hymenium hyaline, 

clear; paraphyses thin, simple with indistinct warty tips; periphysoids short, 

indistinctly warty at the tips. Asci 6 to 8-spored; ascospores hyaline, submuriform, 3–

4 transverse and 1 vertical septa, 10.2-14.0 × 4.8-6.1 µm. I+ weak blue (Plate- 13.F). 

Chemistry: Thallus K+ yellow, KC− PD−; norstictic acid present in TLC. 

Distribution: India (Karnataka). This is a new record for Goa. 

Notes: Found growing on the bark of Xylia xylocarpa within sanctuary.  

Specimens Examined: CWLS, Tirwal area, N14°57'45.36", E074°08'11.34", 166 m, 

13.01.2017, R. Pallavi, GU-L240. 
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Glyphis Ach. 

Syn Meth, Lich (Lund): 106 (1814). 

Thallus crustose, with photobiont Trentepohlia or green alga ,epi or endophloeodal, 

with or lacking of corticiform cover; apothecia, depressed in psedostroma, ascomata 

lirillate radially crowded, simple or branched, direct, lirellate or ovoid; disc exposed, 

white or brown pruinose. Brown to brown black exciple, wide-ranging. Simple 

Paraphysesand slightly opned or free. Asci 4-8 spored, unitunicate.  I + blue or violet 

blue, ascospores colourless, 3‒11 septate, elongate-ellipsoid to fusiform locules 

lentiform.The genus is represented by only one species in CWLS. 

 

Glyphis cicatricosa Ach. , Syn Meth, Lich: 107 (1814);  Randive et al., Cryptogam 

Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 

(2018). 

Thallus crustose, corticolous or bark inhibiting, yellowish with tinch brown, even to 

irregular, uneven; distinctly black hypothallus; dense lirellae, submerged in exposed 

pseudostromata; pseudostoamata greenish-white, round to irregular, slightly upraised, 

wide 2‒3 mm; disc wide exposed or opned, pruinose light brown to black. Exciple 

brownish dark to black; epihymenium light brown, K‒; hymenium colourless, 

inspersed with crystals and oil globules; black hypothecium. Ascospores hyaline, asci 

4‒8 spored; transversely 6−8 septate, 33‒54 × 7.8 ‒12 µm (Plate- 14.A).   

Chemistry: Thallus K−, C−, KC−, PD−; no chemical detected in TLC. 

Distribution: India (Andaman & Nicobar Islands, Karnataka, Kerala, Sikkim, Tamil 

Nadu and West Bengal-hills), Australia, Brazil, Dominican Republic, Ecuador, 

Hawaii, Japan, Mexico, New Caledonia, New Zealand, Réunion and Sri Lanka. 

Pantropical. 

Notes: Found growing on the bark of Catunaregam spinosa within sanctuary.   

Specimens Examined: CWLS, Near Treetop watchtower pointer area, N14°58'22.6ʺ, 

E74°09'31.9ʺ, 26.03.2015, R. Pallavi, GU-L12. Bela Lake Road, N14°57'13.7", 

E074°09'09.1", 12.09.2017, R. Pallavi, GU-L578. Bela Lake Road to Marlem Village, 

N14°57'23.7", E074°09'09.3", 15.01.2018, R. Pallavi, GU-L653A. 

 

 

 

 



Thallus morphology of Family : Graphidaceae
ajarekarii Patw. & C.R. Kulk. Graphis balaghatensis (Adaw. & Makhija) J. Kalb & Kalb 

Graphis caesiella Vain.  Graphis capillacia Stirt. Graphis cincta (Pers.) Aptroot.
(Scale = 1mm)

A. 
 C.

D E. F. 

Glyphis cicatricosa Ach. B. Graphis 

PLATE - 14

A

C

E

B

D

F
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Graphis Adans. 

Fam. Pl. 2: 11. (1763) 

Thallus crustose, usually epi or endophloeodal, epiphyllous or some times saxicolous; 

photobiont a Trentepohlia.The ascomata, apothecia lirellate, frequently elongate, 

simple to branched hardly short oryzaeform, submerged in thallus or emergent, 

sessile; margin connivent or not. Exciple complete or dimidiate, totally or partially 

carbonized, brown, yellow or hyaline; labia of exciple entire or striate; hypothecium 

thin; simple paraphyses, at apices straight or not thickened. Clavate asci to sub-

cylindrical, (1-) 2-4-8-spored; ascospores transversely 3 to many septate to muriform, 

hyaline  or colourless, oblong-ellipsoid to fusiform, locules lentiform.  

 

4.1.7.vi: Key to species of the genus Graphis from CWLS  

1.  Labia striate, hymenium clear, ascospores transversely septate ...……..……… 2 

1a.  Labia entire ………………...…………………………….………….........….… 3 

2.  Exciple laterally carbonized ……………………………......…….… G. striatula 

2a.  Exciple apically to peripherally carbonized ………………….… G. nigroglauca 

3.  Exciple apically carbonized, hymenium clear, ascospores transversely septate ..4 

3a.  Exciple completely or laterally carbonized, hymenium clear or inspersed, 

ascospores transversely septate or muriform ………………...……..….….…... 5 

4.  Lichen substance absent ..………………………..……………... G. glaucescens 

4a.  Lichen substance present ………....………….……..…….………… G. eburnea 

5.  Exciple completely carbonized, ascospores muriform, hymenium clear 

…….……………………...……..…........................................ G. cleistoblephara 

5a.  Exciple laterally carbonized, ascospores transversely septate, hymenium clear or 

inspersed …………..………………………..………..………............................ 6 

6.  Hymenium inspersed, disc concealed ……………………...….……..…G. cincta 

6a.  Hymenium clear, disc exposed ………………………………...……….……….7 

7.  Ascospores > 40 µm long ………………………………………...……………. 8 

7a.  Ascospores < 40 µm long ………………………………………...…….…….. 10 

8.  Lichen substance absent ………………………………..…...…...…… G. scripta  

8a.  Norstictic acid and or stictic acid present, additionally hypostictic acid present 

………………………………………………………………………………….. 9 

9.  Norstictic acid only present .………………………..………… G. erythrocardia 
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9a.  Stictic acid, sometimes additionally hypostictic acid (K+ yellow). 

…………………………………………………………...………...G. crassilabra 

10.  Norstictic and or salazinic acids present, additionally stictic acid may be present 

….  ……………………………………………………………..……………... 11 

10a.  Norstictic and or stictic acid present, additionally constictic acid may be present 

. ……………………………………………………………………...………... 16 

11.  Labia pruinose …………………………………………………….….…....…. 13 

11a.  Labia epruinose ……………………………………………….......………….. 12 

12.  Norstictic and stictic acid present ……………………….………...………….. 14 

12a.  Norstictic and or salazinic acid present ……………………………........……. 15 

13.  Disc exposed ……..………………………………….….…. G. pyrrhocheiloides 

13a.  Disc concealed ……………………………………..……………...... G. caesiella 

14.  Lirellae short and stellately branched ………………….…………. G. capillacea 

14a.  Lirellae elongate and irregularly branched……………………….... G. ajarekarii 

15.  Norstictic acid present only…………………………….…..….….... G. filiformis 

15a.  Norstictic and salazinic acid present …………………...………. G. subasahinae 

16.  Norstictic and stictic acid present …..…….……..….……..….. G. balaghatensis 

16a.  Stictic and constictic acid present …………….…....…... G. aphaneomicrospora 

 

Graphis ajarekarii Patw. & C.R. Kulk. Norw. Jl. Bot. 26 (1): 45. (1979). 

Thallus crustose, corticolous, grayish, smooth to rough. Lirellae scattered or mostly in 

radiating groups, dichotomously branched, flexuouse, apices acute, 0.5–1.7 mm long, 

thalline margin present; disc narrow, slit like, epruinose or slightly pruinose. Exciple 

incomplete, laterally carbonized, convergent, covered by thalline tissue up to the top; 

labia entire; epihymenium hyaline to pale yellow; hymenium hyaline; hypothecium 

hyaline. Asci 8-spored; ascospores hyaline, ellipsoid, transversely 7–10 septate, 31.3 

– 35.7 × 12.3 – 17.4 µm (Plate- 14.B). 

Chemistry: Thallus K+ red, C–, KC–, P+ yellow; norstictic, stictic, constictic acid 

present in TLC. 

Distribution: Endemic to India (Karnataka, Kerala, Maharashtra and Tamil Nadu). 

This is a new record for Goa. 

Notes: Found growing on the bark of Ficus amplissima within sanctuary.  
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Specimens Examined: CWLS, Bela Lake Road to Marlem Village, N14°57'23.7", 

E074°09'09.3", 15.01.2018, R. Pallavi, GU-L659. Kuske Water Dam, N15°01'17.1", 

E074°12'29.9", 08.04.2018, R. Pallavi, GU-L824. 

 

Graphis aphaneomicrospora (Makhija & Adawadkar) J. Kalb & Kalb, Phytotaxa 

332(2): 145(2017). 

- Hemithecium aphaneomicrospora Makhija & Adawadkar, Mycotaxon 91: 348 

(2005). 

Thallus crustose, corticolous, light olive-yellow-brown, slightly shiny, unevenly 

cracked, surrounded through a thin black hypothallus. Lirellae concolorous with the 

thallus, 1−13 mm extended, simple to some times branched, immersed, scattered, 

ends acute; narrow disc. Exciple complete, non-carbonized, orange to woody brown, 

convergent, covered by a thallus; labia entire; epithecium thin, colourless; hymenlum 

colourless, clear; hypothecium thin, simple paraphyses 8-spored asci, ascospores 

21−33 × 5−7 μm transversely 7 septate, ellipsoidal, I+ blue. 

Chemistry: Thallus K+ red, C−, KC−, PD−; nortistic and constictic acids present in 

TLC. 

Distribution: India (Andaman Islands), Fiji, Thailand. This is a new record for Goa. 

Notes: Found growing on the bark of Ixora brachiata within sanctuary. 

Specimens Examined: CWLS, Vadhali Ghati, N15°01'17.1", E074°12'29.9", 

08.04.2018, R. Pallavi, GU-L831, GU-L848. 

 

Graphis balaghatensis (Adaw. &Makhija) J. Kalb & Kalb, Phytotaxa 332 (2): 146 

(2017). 

- Hemithecium balaghatense Adaw. & Makhija, Mycotaxon 92: 388 (2005). 

Thallus crustose, corticolous, greenish gray, cracked to form squarish areola, 

unevenly thickened. Lirellae light brown, 0.2-2 mm long, simple, irregularly 

branched, scattered, immersed, acute to obtuse; broad disc, black, pruinose. Well 

developed exciple, convergent, covered by a thalline tissue, non-carbonised, orange-

brown, present at the base; labia entire; epithecium thin, colourless; hymenium 

colourless, clear, hypotheclum colourless; paraphyses simple, extended, thick. 8-

spored asci; ascospores 33−46 × 6−8 μm, 10−14 septate, ellipsoidal (Plate- 14.C). 

Chemistry: In TLC norstictic and stictic acids. In spot test thallus K+ red, C−, KC−, 

P+ orange; present  
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Distribution: India (Andaman Islands), Thailand. This is a new record for Goa. 

Notes: Found growing on the bark of Xylia xylocarpa within sanctuary. 

Specimens Examined: CWLS, on the way to treetop, N14°58'44.4", E074°07'16.4", 

86.5 m, 13.03.2016, R. Pallavi, GU-L153. Tirwal towards Marlem, N14°56'32.8", 

E074°08'35.9", 19.01.2018, R. Pallavi, GU-L715. Kuske Water Dam, N15°01'17.1", 

E074°12'29.9", 08.04.2018, R. Pallavi, GU-L827. 

 

Graphis caesiella Vain., Acta Soc. Fauna Fl. Fenn. 7: 122 (1890). 

Thallus crustose, corticolous, pale greyish white, thin, smooth, somewhat glossy. 

Lirellae scattered, thin, immersed to semi-immersed, black, with a thin thalline veil or 

white pruina over the exposed proper exciple, straight or curved, rarely branched, 2–6 

mm long; thalline margin conspicuous; disc usually closed, rarely slightly open, 

weakly white-pruinose. Exciple usually laterally carbonised, sometimes almost 

completely carbonized; hymenium hyaline, not inspersed. I+blue Asci 8-spored; 

ascospores 25–35 × 6–8 µm, colourless, transversely 8–10 (–11) septate (Plate- 14.D). 

Chemistry: Thallus K+ red, C−, KC−, PD+ yellow; norstictic acid present in TLC. 

Distribution:  India (Lakshadweep), Brazil and Costa Rica. This is a new record for 

Goa. 

Notes: Found growing on the bark of Terminalia paniculata within sanctuary. 

Specimens Examined: CWLS, Towards Kuske village on road, N14°58'49.9'', E074° 

08'29.3'', 103.3 m, 28.05.2015, R. Pallavi, GU-L26. Near Treetop watchtower pointer 

area, N14°58'22.6'', E74°09'31.9'', 86.7 m, 26.03.2015, R. Pallavi, GU-L04. Bela Lake 

Road to Marlem Village, N14°57'23.7", E074°09'09.3", 15.01.2018, R. Pallavi, GU-

L664. 

 

Graphis capillacea Stirt. Proc. Roy. Phil. Soc. Glasgow 11: 315 (1879). 

Thallus crustose, corticolous, epiphloeodal, ashgray to white, plane to crack. In small 

groups lirellae present, immersed, simple to branched, flexuous, thick, black, 0.5−2 

mm long; acute-apices, slightly narrowing; bordres tinny concolorous to thallus; disc 

narrow, incision like, black, epruinose. Exciple nearly open, carbonized; labia entire 

to somewhat irregular on external side, convergent, covered by thalline concealment 

up to apices; hymenium colourless, not inspersed; hypothecium colourless. Asci 8-
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spored; ascospores 23−44 × 6−8 µm, colourless, ellipsoid, transversely 6−12 septate, I 

+ blue (Plate- 14.E). 

Chemistry: In TLC, norstictic, stictic and salazinic acids In spot test thallus K+ 

yellow, C−, KC−, PD+ present. 

Distribution: Endemic to India (Assam, Kerala, Tamil Nadu Nagaland, and West 

Bengal). This is a new record for Goa.  

Notes: Found growing on the bark of Xylia xylocarpa within sanctuary. 

Specimens Examined: CWLS, Bela Lake Road to Marlem Village, N14°57'23.7'', 

E074°09'09.3'', 15.01.2018, R. Pallavi, GU-L654. 

 

Graphis cincta (Pers.) Aptroot, in Archer, in McCarthy (Ed.), Flora of Australia, 

Vol. 57, Lichens 5 (Melbourne): 651 (2009); Randive et al., Int. J. Life Sci, SI A9: 

31-36 (2018). 

- Opegrapha cincta Pers. Ann. Wetter. Gasellsch.Ges. Natrurk. 2(1): 15, tab. X, 

(1810).  

Thallus crustose, corticolous, smooth, whitish grey. Lirellae emergent, black, simple 

to furcated or irregullary branching, uniformly scattered or few in groups, 0.3−2.5 

mm long; thalline margin prominent; disc black, eqruinose, slit like or rarely open. 

Exciple dark brown, laterlly carbonized, discontinuous below, covergent, broadening 

towards base; labia entire; epihymenium brown, granular; hymenium hyaline, 

abundant oil globules present; hypothecium hyaline to pale brown, up to 50 μm thick; 

paraphyses simple. Asci ultimately 2−4 spored; ascospores hyaline, broadly ellipsoid 

to oblong, ends obtuse, transversely 5‒10 septate, 23.8−36.7 × 6.7−9.1 μm (Plate- 

14.F). 

Chemistry: In TLC norstictic acid and thallus K+ yellow to red, C−, KC−, P+; 

present. 

Distribution: India (Goa, Karnataka, Kerala, Maharashtra and Tamil Nadu), 

Australia, the Philippines and West Indies. This is a new record to Goa. 

Notes: Found growing on the bark of Aporosa lindleyana within sanctuary. Graphis 

cincta is a common lichen species in Goa, found growing on twigs and turnks of 

various trees in moist deciduous forest. It is characterized by k+ red thallus, black, 

simple to furcated lirellae. 
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Specimens Examined: CWLS, Near Treetop watchtower pointer area, N14°58'22.6'', 

E74°09'31.9'', 26.03.2015, R. Pallavi, GU-L09. Along footpath towards treetop (700 

mt.), N14°58'17.5'', E074°09'39.1'', 60.2 m, 13.09.2015, R. Pallavi, GU-L47a. 

 

Graphis cleistoblephara Nyl. Annls.Sci. Nat., Bot., Sér. 4, 20: 265 (1863); Randive et 

al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, 

SI A9: 31-36 (2018). 

Thallus crustose, corticolous, light brown, thin, smooth, dull. Lirellae conspicuous, 

numerous, scattered, simple, short and broad, sessile, unbranched, 0.5–2.0 mm long, 

with a thick conspicuous thalline margin; disc slit like. Hymenium not inspersed, 

exciple thick, laterally carbonized; 2–4 spored asci; ascospores 90–110 × 15–20 µm, 

muriform, 3 to 6 locular, I+blue. 

Chemistry: In TLC norstictic acid present, thallus K+ yellow-red, C−, KC−, PD+ 

(yellow).  

Distribution: India (Arunachal Pradesh, Andaman & Nicobar Islands, Kerala and 

Tamil Nadu), Australia, China, Indonesia, Japan, Mexico, the Philippines and Sri 

Lanka. 

Note: Phatak et al. (2004) reported this species from bark of Peltophorum sp. in 

Gaodongrem Village withing CWLS. However, material was untraceable in LWG and 

the description is based on literature.  

 

Graphis crassilabra Müll.Arg. Flora 65: 502 (1882). 

Thallus crustose, corticolous, off-white, thick, smooth, somewhat glossy. Lirellae 

black, inconspicuous, numerous, crowded, immersed, straight, curved or sinuous, 

sometimes branched, 1–2 mm long; disc closed or sometimes becoming slightly open. 

Exciple laterally or almost completely carbonized; hymenium not inspersed. Asci 8-

spored; ascospores transversely up to 15 septate, 45–65×8–12 µm, I+blue (Plate- 

15.A). 

Chemistry: Thallus K+ yellow, C−, KC−, PD−; stictic acid and hypostictic acid 

present in TLC. 

Distribution: India (Meghalaya). This is a new record for Goa.  

Notes: Found growing on the bark of Acacia auriculiformis within sanctuary.  

Specimens Examined: CWLS, Bela Lake Road, N14°57'13.7", E074°09'09.1", 

12.09.2017, R. Pallavi, GU-L577b, GU-L579. 



Thallus morphology of Family : Graphidaceae
Graphis eburnea Adaw. & Makhija Graphis erythrocardia Mull. Arg. Graphis 
filiformis Adaw. & xakhija Graphis glaucescens Fée  Graphis nigroglauca Leight. 
(Scale =1mm)

A. 
C. D. 

E. F. 

Graphis crassilabra Mull. Arg.  B. 
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Graphis eburnea Adaw. & Makhija, Mycotaxon 99: 314 (2007). 

Thallus crustose, corticolous, off white, smooth, thin delimited by thin black 

hypothallus. Lirelilae simple, brownish black, scattered, slightly raised above the 

thallus, narrow acute ends, 0.5−2.0 mm long; disc narrow, slightly broad, blakish 

brown. Exciple complete, present below, convergent, covered by a thanlline exciple to 

the top; epiymenium thin, pale brown, K−; hymenium hyaline, not inspersed, I−, KI−; 

hypothecium hyaline; paraphyses simple. Aci 8-spored; ascopores 9−12 trans septate, 

ellipsoidal, 33−42 × 4−6 μm, I+blue (Plate- 15.B). 

Chemistry: Thallus K+ red, C−, KC−, PD+ yellow; norstictic acid present in TLC. 

Distribution: Endemic to India (Karnataka). This is a new record for Goa. 

Notes: Found growing on the bark of Terminalia paniculata within sanctuary. 

Specimens Examined: CWLS, from Astragal towards treetop sign board area, 

N14°58'22.6'', E074°09'31.9'', 86.7 m, 17.10.2015, R. Pallavi, GU-L55. 

 

Graphis erythrocardia Müll. Arg., Bot. Jb. 20: 280 (1894).  

Thalllus crustose, corticolous, smooth to slightly verruculose, continuous, yellowish 

to greenish grey. Lirellae scattered, lirellae immersed to erumpent, with (thick) lateral 

thalline margin, short to elongate and sparsely to radiately branched, straight to 

flexuouse, ends acute, 0.2–1.0 mm long, margin laterally covered by thallus; disc 

closed, incospicuous. Excipulum laterally carbonized, convergent; labia entire; 

hymenium hyaline, clear; hypothecium hyaline. Asci 8-spored; ascospores hyaline, 

transversely 7–13 septate, 35–60 × 6–16 µm (Plate-15.C). 

Chemistry: K+ red; C–, KC–, PD+ yellow; norstictic acid in TLC. 

Distribution: Australia and Tanzania. This is a new record for India. 

Notes: Found growing on the bark of Lagerstroemia speciosa within sanctuary.  

Specimens Examined: CWLS, Near Treetop watchtower pointer area, N14°58'22.6ʺ, 

E74°09'31.9ʺ, 86.7 m, 26.03.2015, R. Pallavi, GU-L02b. 

 

Graphis filiformis Adaw. & Makhija, Mycotaxon 99: 314 (2007). 

Thallus crustose, corticolous, corticated, pale gray. Lirellae erumpent with lateral 

thalline margin, slender, very long, richly to radially branched, flexuous; labia entire, 

rarely a few exhibiting slight striation; disc closed. Hymenium not inspersed, exciple 

laterally carbonized; 8-spored asci; ascospores 22−3×8−10 μm, colourless, 

transversely 5-6 septate (Plate-15.D). 
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Chemistry: In TLC norstictic, connorstictic acids present, thallus K+ red, C−, KC− 

PD+(yellow). 

Distribution: India (Karnataka). Eastern Asia. This is a new record for Goa. 

Notes: Found growing on the bark of Syzygium caryophyllatum within sanctuary.  

Specimens Examined: CWLS, from towards Kuske village on road, N14°58'49.9'', 

E074°08'29.3'', 103.3 m, 28.05.2015, R. Pallavi, GU-L28. On the way to treetop, 

N14°53'43.9'', E074°07'30.3'', 148 m, 13.03.2016, R. Pallavi, GU-L156. Kuske 

waterfall, N15°01'06.72", E074°12'33.30", 541 m, 15.11.2016, R. Pallavi, GU-L190. 

Bela Lake Road to Marlem Village, N14°57'23.7", E074°09'09.3", 15.01.2018, R. 

Pallavi, GU-L656, GU-L657. Vadhali Ghati, N15°01'17.1", E074°12'29.9", 

08.04.2018, R. Pallavi, GU-L832. 

 

Graphis glaucescens Fée, Essai Crypt. Exot (Paris): 36, tab. VIII, (1825). 

Thallus crustose, corticolous, cracked to slightly areolate, white to pale gray, dull, 

mealy or powdery. Lirellae immersed in the thallus, white to pale gray, oblong, 

branched and flexous, 0.5−3.0 mm long; margin pale grey with white, mealy cover; 

disc narrow, slit like. Exciple not carbonized, pale yellow at the base, only labia pale 

brown to carbonized, sometimes labia slightly striate, usually with thin thalline cover; 

epihymenium poorly developed, usually indistinct, pale yellow; colourless hymenium 

not inspired. 8-spored asci; ascospores 30−45 × 7−10 μm, colourless, I+ blue-violet 

transversely 7−11 septate (Plate-15.E).   

Chemistry: No lichen substances detected in TLC. Thallus K+ (yellow), C−, KC−, 

PD−. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Kerala, Tamil 

Nadu, Uttarakhand and West Bengal -plains), Australia, Brazil, Costa Rica, 

Dominica, Ecuador, Indonesia, New Caledonia, Papua New Guinea, Paraguay, the 

Philippines, Singapore, Solomon Islands and Thailand. Pantropical. This is a new 

record for Goa. 

Notes:  Found growing on the bark of Syzygium caryophyllatum within sanctuary. 

Specimens Examined: CWLS, Near Treetop watchtower pointer area, N14°58'22.6'', 

E74°09'31.9'', 86.7 m, 26.03.2015, R. Pallavi, GU-L05. 
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Graphis nigroglauca Leight. Trans. Linn. Soc. London 27(2): 174 tab. XXXVI 

(1871); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et 

al., Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus crustose, corticolous, epiphloeodal, whitish to grey, shiny, smooth to rough 

and granular. Lirellae prominent, emergent, simple to furcated, black, straight to 

curved, 0.5‒5.0 mm long, ends rounded; margin thin, shiny, black; disc narrow, black 

epruinose. Exciple dimidiate, carbonized, divergent from base and convergent at 

apex; labia naked, crystals present outside the labia near the base; hymenium hyaline, 

inspersed; hypothecium hyaline. Asci 8-spored; ascospores hyaline, transversely 7−10 

septate, 26−50 × 5−9.5 µm, I + blue violet (Plate- 15.F).   

Chemistry: Thallus K+ red, C−, KC−, PD + deep yellow; norstictic, stictic and 

constictic acids present in TLC. 

Distribution: India (Assam, Goa, Nagaland and Tamil Nadu) and Sri Lanka. 

Note: Found growing on bark of Mangifera indica, earlier also reported by Phatak et 

al. (2004). 

Specimens Examined: Near Treetop watchtower pointer area, N14°58'22.6'', 

E74°09'31.9'', 26.03.2015, R. Pallavi, GU-L11; Gaodongrem Village, collection no. – 

2a, LWG- 04.004384 Phatak et al. (2004). 

 

Graphis pyrrhocheiloides Zahlbr., Cat. Lich. Univers. 2: 321 (1923) Randive et al., 

Indian Journal of Forestry, 40 (3): 217-221 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018).  

Thallus crustose, corticolous, greenish white, with numerous calcium oxalate crystals. 

Lirellae prominent, elongate, emergent, irregularly branched, 0.5–0.4 mm long; 

laterally with thalline margin; disc exposed, white epruinose. Exciple laterally 

carbonized; labia entire; hymenium clear. Asci 8-spored; ascospores hyaline, 6–9-

septate, I+ blue, 11.7–30.2 × 6–8 µm (Plate-16.A). 

Chemistry: K+ yellow, C–, KC–, P+ golden yellow; norstictic acid present in TLC. 

Distribution: India (Arunachal Pradesh, Assam, Karnataka, Maharashtra, Manipur, 

Orissa, Uttarakhand, Uttar Pradesh and West Bengal). This is a new record for Goa. 

Notes: Found growing on leaves of Cycas revoluta within sanctuary. It’s interesting 

that this species commonly found on bark, rarely found on leaves. Where as 

corticolous Graphis pyrrhocheiloides Zahlbr. found on follicolous habitat for the first 

time. 
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Specimens examined: CWLS, Kuske Waterfall, N15°01'06.72'', E074°12'33.30'', 

15.11.2016, R. Pallavi, GU-L190; N15°01'11.58'', E074°12'32.88'', 15.11.2016, R. 

Pallavi, GU-L178; Nadkem, N14°59'01.5'', E074°13'22.6'', 15.12.2016, R. Pallavi, 

GU-L207; N15°01'08.28", E074°12'32.40'', 472 m, 05.11.2016, R. Pallavi, GU-L180. 

Cotigao Wildlife Sanctuary Gate, N14°58'53.6'', E074°07'01.5'', 73.2 m, 13.03.2016, 

R. Pallavi, GU-L114b. Nadkem Village, N14°59'00.8", E074°12'16.0", 86 m, 

22.12.2016, R. Pallavi, GU-L223b; N14°58'79.0", E074°07'99.1", 89 m, 15.12.2016, 

R. Pallavi, GU-L207. 

 

Graphis scripta (L.) Ach. K. Ventensk-Acad. Nya Handl. 30: 145(1809).  

- Lichen Scriptus L. Sp. Pl. 2: 1140 (1753). 

Thallus crustose, corticolous, epiphloeodal, brownish white, smooth to crack. Lirellae 

thin to thick, sometimes immersed, simple to bifurcate-trifurcate, straight to curved  to 

straight black, 0.5-5 mm long, ends pointed; edge thin concolorous to thallus; tapered, 

epruinose, sometimes pruinose, black disc. Exciple open, partial at base, carbonized; 

labia entire to irregular on external side, erect to convergent, thalline cover present; 

hymenium colourless, not inspersed. 8-spored asci; I + blue violet, ascospores 

elongate-ellipsoid to fusiform, 18−60 × 6−8.5 µm colourless, transversely 5−13 

septate, (Plate-16.B). 

Chemistry: No lichen substances detected in TLC and spot test. 

Distribution: India (Arunachal Pradesh, Assam, Himachal Pradesh, Karnataka, 

Kerala, Manipur, Nagaland, Sikkim, Tamil Nadu and West Bengal). This is a new 

record for Goa. 

Notes: Earlier this species is reported from CWLS (Phatak et al. 2004), however the 

specimen is untraceable at LWG. The description based on Awasthi (1991). Found 

growing on bark of Anacardium occidentale within sanctuary. 

 

Graphis striatula (Ach.) Spreng. Syst. Veg., Edn. 16 4(1): 250. (1827).  

         – Opegrapha striatula Ach., Syn. Meth. Lich. (Lund): 74. (1814). 

Thallus, crustose corticolous, off-white to pale grey, thin, smooth, dull. Lirellae semi-

emergent, black, straight to curved, unbranched, without or a thalline margin, 0.4 – 

1.5 mm long. Exciple laterally carbonized, incomplete at base, convergent; labia 1–3 

striate; epihymenium lightbrown; colourless hymenium, not inspersed. 8-spored asci; 



Thallus morphology of Family : Graphidaceae
Graphis scripta (L.) Ach. Graphis striatula (Ach.) Spreng. Graphis subasahinae 
Nagarkar & Patw. Hemithecium andamanicum (Makhija, Adaw. & Patw.) B.O Sharma & 
Khadilkar  Hemithecium aphanes (Mont. & Bosch) M. Nakan. & Kashiw. (Scale = 1mm)

A. 
C. D. 

E.
F. 

Graphis pyrrhocheiloides Zahlbr.  B. 
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ascospores colourless, fusiform, 24 – 50 × 5 –9, transversely 4–17 (19) septate, µm 

(Plate16.C). 

Chemistry: No lichen substances detected in TLC and spot test. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Kerala, 

Manipur, Nagaland and Tamil Nadu), China, Costa Rica and Japan. Pantropical. This 

is a new record for Goa. 

Notes: Found growing on leaves of Getonia floribunda within sanctuary.  

Specimens examined: CWLS, Ravan Donger, N15°02'12.64", E074°13'42.62", 

16.01.2018, R. Pallavi, GU-L707. Vadhali Ghati, N15°01'17.1", E074°12'29.9", 

08.04.2018, R. Pallavi, GU-L833. 

 

Graphis subasahinae Nagarkar & Patw., Biovigyanam 8(2): 130 (1982). 

Thallus crustose, corticolous, partly endophloeodal, brownish yellow-grey. Lirellae 

prominent, thick, semi-emergent, asteroidly bifurcated, flexuous, 1‒3 mm long, ends 

elongated; border thin, conolorous to thallus; narrow disc, black and epruinose. 

Exciple partial at base, carbonized, a little expanded edgewise at base; labia complete, 

convergent, apices not enclosed with thallus; colourless hymenium, not inspersed; 

hypothecium colourless, 8-spored asci; ascospores colourless, 18−25 × 5−7 m, 

elongate-ellipsoid, I + blue, transversely 4‒7 septate, (Plate-16.D).   

Chemistry: In TLC stictic acid, norstictic acid and salazinic acid present, thallus K+ 

red, C‒, KC‒, PD+ (yellow). 

Distribution: Endemic to India (Arunanchal Pradesh and Assam). This is a new 

record for Goa. 

Notes:  Found growing on the bark of Ficus tsjakela within sanctuary.  

Specimens examined: CWLS, Bela Lake Road to Marlem Village, N14°57'23.7", 

E074°09'09.3", 15.01.2018, R. Pallavi, GU-L663. 

 

Hemithecium Trevis. 

Spighe Paglie: 11 (1853). 

Thallus crustose, mostly corticolous, corticated. Ascomata lirellate apothecia; disc 

completely concealed by margins, not visible or narrow slit like Exciple uncarbonized 

(pale yellow to brownish) or slightly carbonized, mostly swollen or puffy, distinctly 
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crenate with internal stritations, turn I+ brown or reddish brown. Inner margins of 

labia without periphysoids like structure. Mature ascorpores hyaline or brown.  

 

  4.1.7.vii: Key to species of the genus Hemithecium from CWLS 

1.  Ascospores < 50 µm long …………….…………………..……..………...….…. 2 

1a. Ascospores > 50 µm long……………………..………………..……….……...….6 

2.  Ascospores muriform…………...………………………..………….………..…...3 

2a. Ascospores transversely septate……………………………...…………..….….....4 

3.  Ascomata 1-8 mm long, ascospores 17-21 × 8-14 µm…...…......H. microspermum 

3a. Ascomata up to 2 cm long, ascospores 20-25 × 8-9 µm…...……H. andamanicum 

4. Consalazinic acid present………………..…………..……………......H. staigerae 

4a. Stictic acid present…………………………………..………….…… ………...…5 

5.  Ascomata 3-7 mm long; ascospores 6-7 septate, 14−20×4−6 µm.….....H. croceum 

5a. Ascomata 1-5 mm long; ascospores 10-15 septate, 32−40×6−8 

µm…………………………………………………………………..H. verrucosum 

6.  Ascospores muriform, 50-71 × 15-25 µm ………………...….…... H. epixanthum  

6a. Ascospores transversely septate……………………………………………..….....7 

7.  Consalazinic acid present, ascospores 50-70 × 10-12 µm…...…...…H. pulchellum 

7a. Consalaninic acid absent…………………………………………...……...…..…..8 

8. Ascomata 2-7 mm long, dendroidally branched; ascospores 32−60×6−8 µm 

..…...………………………………...………...………….…… H. nakanishianum 

8a. Ascomata 0.5-10 mm long, simple to branched; ascospores 28−58×10−12 

µm………………..………………………………………………….… H. aphanes  

 

Hemithecium andamanicum (Makhija, Adaw. & Patw.) B.O Sharma & 

Khadilkar, in Sharma, Khadilkar & Makhija Lichenologist 44 (3): 356 (2012). 

- Graphina andamanica Makhija, Adaw. & Patw. Biovigyanam 18(1):22 

(1992). 

Thallus crustose, corticolous, white grayish to grayish, smooth, glossy. Lirellae pale 

brown, semiemergent, up to 2 cm long, simple to rarely branched. Exciple present 

below, non-carbonized, woody brown, fan shaped, indistinctly striate, surrounded by 

the thalline margin; colourless hymenium, clear; hypothecium colourless. 8-spored 

asci; ascospores 20–25 × 8–9 μm, colourless, muriform (Plate-16.E). 
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Chemistry: In TLC stictic, norstictic and constictic acids detected, thallus K+ yellow 

to red, C−, KC−, PD+ (yellow). 

Distribution: Endemic to India (Andaman & Nicobar Islands, Karnataka). This is a 

new record for Goa. 

Notes:  Found growing on the bark of Artocarpus gomezianus within sanctuary.  

Specimens Examined: CWLS, Kuske waterfall, N15°01'06.72", E074°12'33.70", 

555 m, 15.11.2016, R. Pallavi, GU-L200. Enderem and Zambolim, N14°58'22.6", 

E074°09'31.9", 86.9 m, 04.02.2017, R. Pallavi, GU-L254. 

 

Hemithecium aphanes (Mont. & Bosch) M. Nakan. & Kashiw., in Nakanishi, 

Kashiwadani & Moon, Bull. natn. Sci. Mus., Tokyo, B 29 (2): 88 (2003). 

- Graphis aphanes Mont. & Bosch, Pl. Jungh.4: 474 (1856). 

Thallus crustose, corticolous, endophloeodal, smooth to uneven, shiny, light yellow to 

grey. Lirellate prominent, emergent, simple sometimes branched, straight to flexuous 

or curved, up to 12 mm extended, pointed acute ends; margin concolorous to thallus; 

narrow disc, opening, epruinose. Whole exciple, yellowish-brown, uncarbonized, 

labia entire to indistinctly sulcate on lateral sides, upto the apices covered with 

thalline cover; colourless hymenium, not inspersed; hypothecium colourless. 6−8 

spored asci; ascospores 25–75 × 11–12 μm, transeversely 9–20 septate, I + blue 

(Plate- 16.F).   

Chemistry: Thallus: K + yellow to red, C−, KC−, PD+ yellow; norstictic, constictic 

and stictic acid present in TLC. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Karnataka, 

Kerala and Maharashtra, Tamil Nadu), Australia, Bonnin Island, Indonesia, Java, 

Japan, Solomon Islands and Thailand. This is a new record for Goa. 

Note: This is species is collected from bark of Ficus microcarpa. 

Specimens Examined: CWLS, Tirwal area, N14°57'15.84", E074°08'33.1", 112 m, 

10.01.2017, R. Pallavi, GU-L228a, GU-L228b, GU-L228c. Enderem and Zambolim, 

N14°58' 22.6", E074°09'31.9", 86.7 m, 04.02.2017, R. Pallavi, GU-L259, GU-L270. 

 

Hemithecium croceum Makhija & Adaw., Mycotaxon 91: 348 (2005). 

Thallus crustose, corticolous, greenish with white tinge to grayish green, rough, 

cracked, delimited by a thin black hypothallus. Lirellae 3-7 mm long, simple to 

irregularly branched, immersed to semiemergent, acute to obtuse ends; dise narrow, 
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slit like, orange red, epruinose. Exciple present below, entire, non carbonized, 

yellowish to woody brown laterally convergent, covered by a thalline exciple till top; 

epithecium thin, brown; hymenium hyaline, clear; hypothecium indistinct. Asci 6-8 

spored; ascospores 6−7-transely septate, ellipsoidal, 16−21 × 4−5 μm, 1+ blue (Plate-

17.A). 

Chemistry: Stictic acid present in TLC, thallus K + (yellow), C−, KC−, PD+ 

(yellow). 

Distribution: Endemic to India (Andaman & Nicobar Islands). This is a new record 

for Goa. 

Notes: Found growing on the bark of Artocarpus gomezianus within sanctuary.  

Specimens Examined: CWLS, Nadkem Village, N15°00'00.36", E074°05'85.9", 86 

m, 22.12.2016, R. Pallavi, GU-L222. Tirwal area, N14°57'15.84" E074°08'33.1", 112 

m, 10.01.2017, R. Pallavi, GU-L228d. Ravan Donger, N15°02'12.64", 

E074°13'42.62", 16.01.2018, R. Pallavi, GU-L678. Vadhali Ghati, N15°01'17.1", 

E074°12'29.9", 08.04.2018, R. Pallavi, GU-L830a, GU-L839, GU-L840, GU-L847. 

 

Hemithecium epixanthum (Mont. & Bosch) Chitale & Makhija, Mycotaxon, 108: 

85 (2009). 

- Graphis epixantha Mont. & Bosch, in Montagne, Syll. gen. sp. crypt. 

(Paris):347 (1856). 

Thallus crustose, corticolous, smooth and cracked, lightgreen to lemonish green, by a 

thin, black hypothallus encircled. Lirellae 2−6 mm long, simple to bifurcated, 

submerged to semi-emergent, straight to bent, curvy, flexous, concolourous with the 

thallus, terminally thick, thalline margin entire, elevated covered with crystals 

surrounding the exciple; narrow disc, brown to blackish brown, epruinose. 

Convergent exciple, 3–5 striate, colourless hymenium, clear; colourless hypothecium, 

8-spored asci; ascospores 50–71 × 15–25 μm, muriform (Plate-17.B). 

Chemistry: Stictic and constictic acids present in TLC, thallus K+ (yellow), C−, 

KC−, PD+ (yellow).  

Distribution: India (Andaman & Nicobar Islands, Karnataka and Maharashtra) and 

Indonesia. This is a new record for Goa.  

Notes: Found growing on bark of Haldina cordifolia within sanctuary. 

Specimens examined: CWLS, from Astragal towards treetop sign board area, 

N14°58'22.6", E074°09'31.9", 86.9 m, 17.10.2015, R. Pallavi, GU-L53. Treetop 
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Hemithecium croceum Makhija & 
Hemithecium epixanthum (Mont. & Bosch) Chitale & Makhija Hemithecium 
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Watchtower pointer area to Tulshimol pointer, N14°58'22.6", E074°09'31.9", 86 m, 

14.12.2015, GU-L73. 

 

Hemithecium microspermum Chitale, Makhija & B. O. Sharma, Mycotaxon 108: 

86 (2009). 

Thallus crustose, corticolous, gray, earlier smooth, then cracked, bordered by a black 

hypothalloidal region at the edge. Lirellae 1−7.5 mm long, semi submerged, mostly 

simple to branched, thalline edge complete upraised, covered with crystals, 

surrounding the exciple. Exciple convergent complete or with 1−2 apical groves, not 

corbonized, lacking at the base; colourless hymenium and hypothecium, 6−8 spored 

asci; ascospores 17−21 × 8−14µm, colourless, muriform, ellipsoidal, rectangle,I+ 

violet (Plate-17.C). 

Chemistry: Costictic, hyposalazinic, norstictic and stctic acid present, thallus K+ 

(yellow to red), C−, KC−, PD+ (yellow). 

Distribution: Endemic to India (Maharashtra). This is a new record for Goa. 

Notes: Found growing on bark of Tabernamontana hyneana within sanctuary. 

Specimens examined: CWLS, From Treetop Watchtower pointer area to Tulshimol 

pointer, N14°58'22.8'' E074°09'35.7'', 73.5 m, 27.01.2016, R. Pallavi, GU-L74. 

Cotigao Wildlife Sanctuary Gate, N14°58'53.6'', E074°07'01.5'', 73.2 m, 02.03.2016, 

R. Pallavi, GU-L113 

 

Hemithecium nakanishianum (Patw. & C.R. Kulk.) Makhija & Dube, Mycotaxon 

93: 370 (2005); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

- Graphis nakanishiana Patw. & C.R. Kulk., Norw. Jl Bot. 26(1): 46 (1979). 

Thallus crustose, corticolous, greenish to pale green, smooth or sometimes cracked, 

2−6 mm long lirellae, semi-emergent to developing, concolorous with the thallus or 

pale woody brown, flexous to be dendroidly branched, terminally subobtuse to acute; 

disc narrow, slit-like. Convergent exciple, complete or indistinctly striate, red to slaty, 

completely uncorbonized; epihymenium hyaline, thin; colourless hymenium, not 

inspersed. I +blue-violet, 4-8 spored asci; ascospores 30−40 (−60) × 6−9 µm, 

colourless, transeversely 8-10 (-15) septate (Plate-17.D). 

Chemitsry: Thallus K+ yellow, C−, KC−, P+, yellow; constictic, norstictic (trace) 

and stictic acids present in TLC. 
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Distribution: India (Arunachal Pradesh, Assam, Karnataka, Kerala, Maharashtra, 

Nagaland, Sikkim, Tamil Nadu and West Bengal) and Australia. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. Also 

collected by Nayaka et al. in 2003. 

Specimens examined: CWLS, Bhutpal tribal area, N14°58'45.3", E074°08'28.7", 

86.7 m, 06.02.2016, R. Pallavi, GU-L86. On the way to treetop, N14°58'44.4", 

E074°07'16.4", 86.5 m, 13.03.2016, R. Pallavi, GU-L146. Paikghar devorai, 

Gaodongrem village, Paikghar Sacred grove, Gaodongrem Village, elev. 300 m, S. 

Nayaka et al. LWG-03.001621.  

 

Hemithecium pulchellum Makhija & Adaw., Mycotaxon 91: 350 (2005). 

Thallus crustose, corticolous, off-white, pale beige, glossy, smooth, continuous to 

finely cracked, thin, delimited. Lirellae 0.5−1.5 mm long, delicate, simple to radially 

to irregularly branched, narrow, thin, scattred all over the thalus in groups, immersed 

to epruinose. Exciple entire, non-carbonized, orange yellowish, convergent; 

epithecium thin, hyaline to pale brown; hymenium hyaline; hypothecium indistinct, 

thin, pale. Asci 8-spored; ascospores transversely 8−9 sepatate, ellipsoidal, 16.8−25 × 

3−4 µm, I +blue (Plate-17.E). 

Chemistry: Thallus K+ red, C−, KC−, P+ orange; stictic consalzininc and norstictic 

(trace) acids present in TLC. 

Distribution: India to Endemic (Andaman & Nicobar Islands). This is a new record 

for Goa. 

Notes: Found growing on bark of Strychnos nux-vomica within sanctuary.  

Specimens examined: CWLS, on the way to treetop, N14°58'44.4'', E074°07'16.4'', 

86.5 m, 13.03.2016, R. Pallavi, GU-L152a, GU-L154. 

 

Hemithecium staigerae Adaw. & Makhija, Mycotaxon 92: 390 (2005). 

Thallus crustose, corticolous, white with greenish tinge. thick, cracked, unevenly 

thickened, farinaceous, delimited by thin black hypothallus. Lirellae concolorous, 

0.5‒3 mm long, delicate, simple to branched, scattered, immersed, terminally acute to 

round; dise narrow, reddish brown when wet, epruinose. Exciple complete, present 

below, convergent. slightly spreading at the apical region, covered by a thalline 

exciple to the top, entire or intemally striate, non-carbonised, orange-brown; 

epithecium thin, hyaline; hymenium hyaline clea; hypothecium pale orange. Asci 8-
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spored; ascospores 5−7-trans-septate, fusiform-ellpsoidal, 21−29 × 4−5 μm (Plate-

17.F). 

Chemistry: Thallus K+ yellow, C−, KC− PD+ orange; testacein A, testacein B and 

consalazinic acid present.  

Distribution: Endemic to India (Karnataka, Tamil Nadu, Kodaikanal). This is a new 

record for Goa. 

Notes: Found growing on bark of Artocarpus gomezianus within sanctuary. 

Specimens examined: CWLS, Ravan Donger, N15°02'12.64", E074°13'42.62", 

16.01.2018, R. Pallavi, GU-L694, GU-L695.  

 

Hemithecium verrucosum B.O. Sharma & Khadilker, in Sharma, Khadilker & 

Makhija, Lichenologist 44 (3): 361(2012).  

Thallus crustose, corticolous, epiphloeodal, creamish, cracked, warty, verrucose, 

shiny, delimited with black pothallus. Lirellae 1‒5 mm long, simple rarely branched, 

terminaly acute; disc reddish brown, broad, epruinose. Exciple brown, entire, non-

corbonised, present at the base, covered by the thick thalline margin with 

pseudocortex; hymenium hyaline, clear; hypothecium hyaline. Asci 8 spored; 

ascospores transversely 10‒15 septete, 30‒42× 7‒10 µm, I + purple (Plate-18.A). 

Chemistry: Thallus K+ yellow, C−, KC− PD+ orange; stictic acid and constictic acid 

present in TLC. 

Distribution: Endemic to India (Karnataka). This is a new record for Goa. 

Notes: Found growing on bark of Haldina cordifolia within sanctuary.  

Specimens examined: CWLS, Kuske waterfall, N15°01'08.28", E074°12'32.40", 472 

m, 05.11.2016, R. Pallavi, GU-L182; N15°01'06.60", E074°12'32.76", 515 m, 

15.11.2016, R. Pallavi GU-L188. 

 

Leiorreuma Eschw. 

Syst.Lich: 25(1824). 

Thallus crustose, mostly corticolous, off-white to pale olive-green, smooth, dull; isidia 

and soredia absent. Ascomata lirellate, conspicuous, sessile, open. Disc epruinose or 

weakly pruinose. Proper exciple carbonised, laterally often thin, basally well-

developed. Hymenium inspersed, I–. Ascospores 8 per ascus, pale brown, elongate-

ellipsoidal or cylindrical with rounded ends, transversely septate, with lenticular 

locules, I–.The genus is represented by only one species in CWLS. 
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Leiorreuma exaltatum (Mont. & Bosch) Staiger, Biblthca Lichenol. 85: 298 (2002).  

- Lecanactis exaltata Mont. & Bosch, Pl. Jungh. 4: 475 (1856). 

Thallus crustose, corticolous, epiphloeodal, yellowish grey to brownish grey, smooth 

and shiny. Lirellae very prominent, immersed to partially emergent, circular to 

elongate, simple to furcatingly branched, straight to irregular flexuous, 1‒15 mm 

long; apices subacute to rounded; margin distinct concolorous to thallus; disc wide, 

open, blackish grey pruinose. Exciple locked, carbonized, much thickened at base, 

narrow at apices; labia full to crenate at outer side, crystals present outside labia, 

covered with thalline shroud; colourless hymenium, inspersed; hypothecium and basal 

part of hymenium get carbonized upwardly with stage of development. 8-spored asci; 

ascospores 20‒30×7‒9 µm, brown, ellipsoid, transversely 3‒5 septate, I + red brown 

(Plate- 18.B). 

Chemistry: No lichen substances present in TLC as well as in spot tests. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Kerala 

Manipur and Nagaland), Australia, Dominica, Fiji, Hawaii, Indonesia, Japan, 

Malaysia, Mexico, New Zealand, the Philippines, Thailand and Vanuatu., 

Palaeotropical. This is a new record for Goa. 

Notes: Found growing on bark of Terminalia belirica within sanctuary.  

Specimens examined: CWLS, Bela Lake Road, N14°57'13.7", E074°09'09.1", 

12.09.2017, R. Pallavi, GU-L586. 

 

Leucodecton A. Massal. 

Atti I. R. Ist. Veneto Sci. Lett. Arti, ser. 3, 5: 325 (1860) 

Thallus crustose, growing on bark, wood, bryophytes, very rarely on rock (siliceous 

rock in shaded, humid situations), ± farinose, white to pale yellowish-grey to 

glaucous, firmly attached to substratum, not appearing gall like, with irregularly 

dispersed clusters of crystals, rarely crystals columnar, cortex often reduced or absent. 

Photobiont trentepohliod. Ascomata apothecioid, immersed to sessile, porinoid with 

very narrow pore, glaucescentoid, lepadinoid, or rarely myriotremoid. Excipulum 

hyaline to rarely brown, lacking columella. If excipulum carbonized then only with 

age and hidden below a thalline layer, composed of irregularly interwoven hyphae, 

(appearing paraplectenchymatous, in thin sections), lacking periphysoids and apical 

fibrils. Paraphyses glabrous. Ascospores distoseptate, brown and often ornamented, 



Thallus morphology of Family :  Graphidaceae
Sharma & Khadilker  
clandestinum (Fèe)  Hale Myriotrema microporum (Mont.) Hale  Myriotrema 
olivaceum Fèe Ocellularia alba (Fèe) Müll. Arg.  (Scale = 1mm)

A. 
B. C. 

D. E. 
F. 

Hemithecium verrucosum B. O. 
Leiorreuma exaltatum (Mont.& Bosch) Staiger Myriotrema 

PLATE - 18

A

C

E

B

D

F





Results and Discussion 

 

107 
 

rarely hyaline, I- to I+ violet-blue when young thin walled. The genus is represented 

by only one species in CWLS. 

 

Leucodecton anamalaiense (Patw. & C.R. Kulk.) Rivas Plata & Lücking, in Rivas 

Plata, Lücking, Sipman, Mangold, Kalb & Lumbsch, Lichenologist 42(2): 184 (2010); 

Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. 

J. Life Sci, SI A9: 31-36 (2018). 

- Thelotrema anamalaiense Patw. & C.R. Kulk, Norw. J. Bot. 24: 127 (1977). 

Thallus crustose, corticolous, ephiphloedal, glaucous to pale yellowish green, smooth 

to verruculose, cracking and becoming lacerate. Apothecia immersed, minute. Exciple 

lepadinioid, brownish. Asci 8-spored; ascospores muriform, hyaline, 50–80 × 15–20 

μm. 

Chemistry: Thallus K+ yellow, C−, KC−, PD+ yellow; stictic acid chemosyndrome 

detected in TLC. 

Distribution: India (Kerala). Thailand. This is a new record for Goa.  

Notes: This species was collected from bark of Anacardium occidentale by Nayaka et 

al. in 2003.  

Specimen examined: CWLS, Paikghar Sacred grove, Gaodongrem Village, elev. 

300 m, S. Nayaka et al., 2003, LWG-03.001628.  

 

Melanotrema Frisch 

In Frich & Kalb, Biblthca Lichenol. 92: 382(2006). 

Thallus corticolous, endophloeodal to epiphloeodal, usually pale, with shades of grey 

or with greenish, tan, whitish or olive-brown tones. Cortical structures usually 

lacking, rarely with a discontinuous protocortex. Photobiont trentepohlioid. Prothallus 

thin to indistinct, brown. Ascomata ±rounded, apothecioid to perithecioid. Proper 

exciple fused or free, non-amyloid or amyloid at the base. Hymenium non-amyloid; 

paraphyses slightly thickened, straight, unbranched, the tips not thickened or 

thickened; lateral paraphyses absent; columella entire to complex, black, sometimes 

with a whitish tip. Epihymenium hyaline, rarely pale yellowish. Asci 8-spored, 

clavate, non-amyloid. Ascospores 1–2-seriate, transversely septate to muriform, 

hyaline or brown, amyloid; ascospore wall thin to thick. Conidiomata present or 

absent, containing bacilliform conidia. The genus is represented by only one species 

in CWLS. 
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Melanotrema platystomum (Mont.) A. Frisch, Biblioth. Lichenol. 92: 397(2006).  

- Thelotrema platystomum Mont., Ann. Sci. Nat., Bot., ser. 2, 19: 79. (1843). 

Thallus crustose, corticolous, greenish grey. Apothecia round to shortly lirellate, 

immersed to strongly emergent.  Proper exciple free; paraphyses unbranched, straight. 

Asci 8-spored; ascospores hyaline, transversely 5–8 septate, 16–26 × 6–8 μm.   

Chemistry: Thallus K–, C–, KC–, PD–, UV+; lichexanthone is an accessory 

compound present.  

Distribution: India (Andaman & Nicobar Islands and Karnataka), The Philippines 

and Sri Lanka; Pacific region; Africa, North and South America. This is a new record 

for Goa. 

Notes: Found growing on bark of Ixora brachiata within sanctuary  

Specimens examined: CWLS, Bela Lake Road to Marlem Village, N14°57'23.7", 

E074°09'09.3", 15.01.2018, R. Pallavi, GU-L675. 

 

Myriotrema Fée 

Essai Crypt. Exot. (Paris): xlix, 103 (1825). 

Thallus crustose, growing on bark, wood, bryophytes, very rarely on rock (siliceous 

rock in shaded, humid situations), white to pale yellowish-grey, often with 

prosoplectenchymatous cortex with internal splitting. Photobiont trentepohlioid. 

Ascomata apothecioid, immersed to sessile, glaucescentoid, lepadinoid, 

glaucophaenoid, myriotremoid, or porinoid, not distinctly chroodiscoid but sometimes 

fissurinoid-chroodiscoid, lacking columella. Excipulum hyaline to rarely brown, if 

carbonized then only with age and hidden below a thalline layer, composed of 

parallel, apically radiating hyphae (appearing prosoplectenchymatous in thin 

sections), lacking periphysoids and apical fibrils, but apically often with hyphae 

terminating in a short hyphal felt. Paraphyses glabrous. Ascospores distoseptate, 

hyaline to brown and I- to I+ violet-blue.  

 

4.1.7.viii: Key to species of the genus Myriotrema from CWLS  

1. Ascospores muriform……………………….……..………….…. M. subconforme  

1a. Ascospores transversely septate … ……………..……………………….……..…2 

2. Thallus containing olivaceic acid………………………..………...…M. olivaceum 

2a. Thallus containing psoromic acid……………………………….….………...……3 

3. Thallus glossy, smooth to uneven, fused proper exciple……......  M. clandestinum 
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3a. Thallus fissured, areolate, free proper exciple ……… ….....…..  M. microsporum 

 

Myriotrema clandestinum (Fée) Hale, Mycotaxon 11: 133 (1980).  

- Thelotrema clandestinum Fée, Essai Crypt. Ecorc.: 90 (1837). 

Thallus crustose, corticolous, citrine green, smooth, cortex indistinct or poorly 

developed, hypothallus dissimilar. Ascomata apothecioid, myriotremoid, immersed 

and open with a narrow, complete pore, abundant ecolumellate, pore minute flush 

with the thallus, 45‒90 μm across. Thalline exciple unrestricted from proper exciple at 

least immediate the tip; proper exciple thin, brown, non-corbonized, 

prosoplectenchymatus; lacking apical fibrils and periphysoides. Asci 8-spored, 

uniseriate; colourless ascospores, 9‒15 × 4‒7μm transeversely 2‒3 sptate, (Plate- 

18.C). 

Chemistry: Thallus K‒, C‒, KC‒, P+orange; psormic and conpsormic acids present 

in TLC.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Karnataka, 

Kerala, Maharashtra, Meghalaya and Tamil Nadu), Australia, Indonesia, Japan, New 

Caledonia, the Philippines, Solomon Islands, Sri Lanka and Taiwan; Pacific region, 

tropical Africa; North and South America. Tamil Nadu. This is a new record for Goa. 

Notes: Found growing on bark of Tabernamontana hyneana within sanctuary in semi 

evergreen forest.  

Specimens examined: CWLS, Towards Kuske village on road, N14°58'49.9", 

E074°08'29.3", 103.3 m, 28.05.2015, R. Pallavi, GU-L27. Endrem to Tulshimol, 

N14°59'51.2", E074°11'52.1", 24.02.2018, R. Pallavi, GU-L782. 

 

Myriotrema microporum (Mont.) Hale, Mycotaxon 11(1): 134 (1980).  

-  Thelotrema microporum Mont., Ann. Sci. Nat., Bot., ser. 3, 10: 130 (1848). 

Thallus crustose, corticolous, epi to hypophloedal, thick, pale olive to grayish or 

greenish-gray to yellowish-brown, dull to shiny, smooth, continuous to rugose. 

Ascomata apothecioid, myriotremoid, abundant, small, up to c. 250 μm in diam., 

solitary to marginally fused, mostly immersed; disc invisible to partly visible, pale 

flesh colored, epruinose; pores small, up to c. 150 μm in diam., roundish to irregular, 

predominantly ±split. Proper exciple usually visible from surface, off-white, 

shrunken, incurved; proper exciple free in upper parts, thin, hyaline to pale yellowish; 

hymenium non-inspersed; epihymenium indistinct to thin, hyaline. Asci 8-spored; 
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ascospores transversely 3‒4 septate, oblong to ellipsoid to fusiform, 10‒17 × 5‒8 μm 

(Plate- 18 .D). 

Chemistry: Thallus K+ yellowish, C‒, KC‒, PD+ yellow; psoromic in TLC. 

Distribution: India (Assam, Karnataka, Kerala, Meghalaya, Tamil Nadu and West 

Bengal -plains), Indonesia, Japan, Malaysia, the Philippines, Sri Lanka and Taiwan; 

Australasia, Pacific region; Africa. This is a new record for Goa. 

Notes: Found growing on bark of Mangifera indica within sanctuary. 

Specimens examined: CWLS, Nadkem Village, N14°58'79.0", E074°07'99.1", 89 m, 

15.12.2016, R. Pallavi, GU-L213; N14°59'00.8", E074°12'16.0", 86 m, R. Pallavi, 

22.12.2016, GU-L224b. Bela Lake Road, N14°57'13.7", E074°09'09.1", 12.09.2017, 

R. Pallavi, GU-L590. 

 

Myriotrema olivaceum Fée, Essai Crypt. Exot. (Paris): 103(1825). 

Thallus crustose, corticolous, epi to hypophloedal, thick, pale olive, grayish or 

greenish-gray, yellowish-brown, dull to shiny, smooth, continuous to rugose. 

Ascomata apothecioid, myriotremoid, abundant, small, up to c. 300 μm in diam., 

solitary to marginally fused, immersed to slightly raised; disc not visible, pale flesh 

colored, epruinose; pores small, up to c. 100 μm in diam., roundish to irregular. 

Proper exciple apically to entirely visible from surface, off-white, usually shrunken, 

incurved; thalline rim margin becoming moderately wide to wide, roundish to 

somewhat irregular, thin to thick, becoming free in upper parts. Hymenium non-

inspersed; epihymenium indistinct, hyaline. Asci 8- spored; ascospores transversely 

3‒5 septate, hyaline, oblong, ellipsoid to fusiform, 10‒15×5‒7 μm (Plate- 18.E). 

Chemistry: Thallus K+ red, C‒, KC‒, PD‒; containing olivaceic and norsubnotatic 

acid. 

Distribution: India (Andaman & Nicobar Islands), New Caledonia and Sri Lanka; 

Central and South America. This is a new record for Goa. 

Notes: Found growing on bark of Peltophorum pterocarpum within sanctuary 

Specimens examined: CWLS, Edda patroling station, N14°59'50.5", E074°11'59.5", 

29.11.2017, R. Pallavi, GU-L617. 

 

Myriotrema subconforme (Nyl.) Hale, Mycotaxon 11: 135 (1980); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 
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- Thelotrema subconforme Nyl., J. Linn. Soc. London, Bot. 20: 53 (1883). 

Thallus crustose, corticolous, epi to hypophloedal, thin, pale olive to pale grayish-

green, shiny, smooth, rugose, verrucose to verruculose. Ascomata apocioid, 

myriotremoid, inconspicuous, abundant, small, up to c. 200 μm in diam., solitary to 

slightly fused, immersed; disc not visible, pale flesh colored, distinctly pruinose; 

pores small, up to c. 50 μm in diam. Proper exciple visible from surface, whitish, 

shrunken, incurved; thalline rim margin small, roundish to somewhat irregular, thin; 

proper exciple free in upper parts, thin, hyaline to pale yellowish; hymenium 

inspersed; epihymenium thick, hyaline, with grayish granules. Asci 8-spored; 

ascospores oblong to ellipsoid, submuriform, transverse 4‒6 and vertically 1‒4 septae, 

10‒19 × 6‒9 μm.  

Chemistry: Thallus K‒, C‒, KC‒, PD‒; no secondary compounds detectable by TLC.  

Distribution: India (Andaman & Nicobar Islands), Indonesia, Philippines, Solomon 

Islands and Sri Lanka. This is a new record for Goa.   

Notes: This species is collected from bark of Peltophorum pterocarpum by Nayaka et 

al. (Phatak et al. 2004). 

Specimens examined: CWLS, Paikghar Sacred grove, Gaodongrem Village, elev. 

300 m, S. Nayaka et al., 2003, LWG -03.001627.  

 

Ocellularia G. Mey. 

Nebenst.Beschaft. Pflänzenk., 1: 327 (1825). 

Thallus growing on bark, wood, bryophytes, very rarely on rock (siliceous rock in 3 

shaded, humid situations), ± farinose, white to pale yellowish-grey or greenish 

glaucous gray. Photobiont trentepohlioid. Ascomata apothecioid, immersed to sessile, 

with a broad-stump-shaped to complex columella, not distinctly chroodiscoid but 

sometimes fissurinoid-chroodiscoid, lacking periphysoids and apical fibrils. 

Paraphyses glabrous. Ascospores distoseptate, hyaline to brown and I- to I+ violet-

blue.  

 

4.1.7.ix: Key to the species of the genus Ocellularia from CWLS  

1.  Lichen substance present ………………………………….………..……. …...... 2 

1a. Lichen substance absent ………………………………….…….………..…….… 3 

2.  Olivaceic acid present………………………………..…….….…... O. groenhartii 

2a. Hypoprotocetraric acid present ………………………..…………...….....O. arecae 
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3.  Ascospores ˃100 µm long (110-125 × 4-8 µm)……………………..…...O. upretii 

3a. Ascospores ˂100 µm long…………………………………………..…...…..….…4 

4.  Ascospores small, 18−24 × 4−8 µm…………………………………. .……O. alba 

4a. Ascospores larger 25−30 × 6−8 µm…………..………….….…...….....O. papillata 

 

Ocellularia alba (Fèe) Müll. Arg., Mém. Soc. Phys. Hist. nat. Genève 29 (no. 8): 6 

(1887); Gupta et al., Mycotaxon 135: 345-354 (2020). 

- Myriotrema album Fée Essai., Crypt. Exot. (Paris): 104 (1825). 

Thallus crustose, corticolous, white-grey to pale olive, smooth to uneven. Apothecia 

erumpent, rounded, 0.2–0.3 mm diam., ecolumellate; disc exposed, pale brown, 

white-pruinose; margin white pruinose; pores usually small, occasionally broad, to c. 

0.2 mm wide, mostly ±rounded to somewhat irregular. Exciple usually thin, hyaline 

internally, pale yellowish to yellowish brown marginally, fused; hymenium hyaline, 

clear. Asci 8-spored; ascospores hyaline, fusiform, with slightly thickened septa and 

rectangular lumina, transeversly 3–5-septate, 18–24 × 4–8 μm, I− (Plate- 18.F). 

Chemistry: Thallus K‒, C‒, KC‒, PD‒; no secondary metabolites detected in TLC. 

Distribution: This is a new record for India, previously known from Australia, 

Brazil, the Philippines. 

Notes: Found growing on bark of Dalbergia laitifolia within sanctuary. 

Specimens examined: CWLS, Bela Lake Road to Marlem Village, N14°57'23.7", 

E074°09'09.3", 15.01.2018, R. Pallavi, GU-L676, (LWG-35881). 

 

Ocellularia arecae (Vain.) Hale. Mycotaxon 11: 136 (1980). 

- Thelotrema arecae Vain., Hedwigia 46 :174 (1907). 

Thallus crustose, corticolous, pale greenish grey. Ascomata perithecioid to indistinctly 

apothecioid, emergent. Proper exciple fused, dark brown, mostly carbonized at 

margins and in the upper parts; columella carbonized. Asci 1-spored; ascospores 

large, hyaline, muriform, 100–270 × 25–40 μm (Plate-19.A). 

Chemistry: Hypoprotocetraric acid in TLC, thallus K+ (yellow), C‒, KC‒, PD+ 

(yellow). 

 Distribution: India (Karnataka, Kerala, Tamil Nadu). Sri Lanka, Thailand. This is a 

new record for Goa. 

Notes: Found growing on bark of Ficus tsjakela within sanctuary.  
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Specimens examined: CWLS, Kumbegal village and treetop forest Dept pointer, 

N14°58'53.6", E074°07'01.5", 73.2 m, 13.03.2016, R. Pallavi, GU-L127. 

 

Ocellularia groenhartii Hale, Mycotaxon 3(1): 173. (1975); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 

Thallus crustose, corticolous, endophloeodal to epiphloeodal, pale greenish to 

yellowish green, ± shiny, smooth. Apothecia up to 1.5 mm diam., ± rounded, solitary 

to marginally fused, immersed, rarely strongly emergent; disc with the columella 

visible from above, distinctly pruinose, off-white to brownish, free, entire to slightly 

irregular. Proper exciple fused, thin to thick, yellowish brown to dark brownish, 

indistinctly carbonised; hymenium hyaline; columellar structures well-developed, 

brown to slightly carbonized; epihymenium hyaline. Asci 4–8-spored; ascospores 

transversely 7–19 septate, oblong to oblong-fusiform, hyaline, 50–125 × 10–18 µm, 

I+ blue.  

Chemistry: No chemical detected in TLC and spot tests. 

Distribution: India (Karnataka, Kerala and Tamil Nadu), Guadalcanal, Indonesia and 

Soloman Islands. This is a new record for Goa. 

Notes: Found growing on bark of Tabernamontana hyneana within sanctuary, was 

collected from bark by Nayaka et al. in 2003. 

Specimen Examined: CWLS, Paikghar Sacred grove, Gaodongrem Village, elev. 

300 m, S. Nayaka et al. 2003, LWG-03.001622. 

 

Ocellularia papillata (Leight.) Zahlbr. Cat. Lich. Univ. 2: 597 (1923).  

- Thelotrema papillatum Leight., Trans. Linn. Soc. London 27: 169 (1869). 

Thallus crustose, corticolous, endophloeodal to epiphloeodal, pale greenish grey to 

olive or brownish, dull to glossy, smooth to verrucose or verruculose. Apothecia up to 

0.8 mm diam., ± rounded to irregular, solitary to fused, immersed to emergent; disc 

with the columella visible, ± distinctly pruinose, off-white to brownish or dark grey, 

often fused with the thalline rim, entire; pores formed by the thalline rim margin, c. 

0.4 mm diam., ± rounded. Proper exciple fused, thin, yellowish brown to brownish, 

dark brown or carbonized; hymenium hyaline; epihymenium hyaline. Asci 8-spored; 

ascospores transversely 3–9 septate, oblong to fusiform or ellipsoidal, 10–40 × 6–10 

µm (Plate-19.B). 
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Chemistry: No chemical detected in TLC and spot tests. 

Distribution: India (Arunachal Pradesh, Assam, Karnataka, Kerala and Tamil Nadu), 

Dominica, New Caledonia, Panama, the Philippines, Sri Lanka and West Indies. This 

is a new record for Goa. 

Notes: Found growing on bark of Schleichera oleosa within sanctuary. 

Specimens examined: CWLS, Bhutpal tribal area, N14°58'22.8", E074°09'35.7", 

73.5 m, 06.02.2016, R. Pallavi, GU-L90. 

 

Ocellularia upretii S. Joshi, Divaker, Lumbsh & Lücking, in Joshi, Upreti, 

Divakar, Lumbsh & Lücking, Lichenologist 50(6): 660 (2018). 

Thallus crustose, corticolous, greyish green, olivaceous green, smooth to uneven or 

verruculose, glossy, hard, continuous, corticate. Ascomata numerous, dispersed, 

porinoid, immersed to prominent, round to slightly angular; pore rounded to oval, 

surrounded by mottled or pale-coloured thalline margin, 0·2–0·3 mm diam. Proper 

exciple entire, brownish to reddish brown; epihymenium greyish, granular, 

crystalline; hymenium hyaline, clear; columella simple, entire, conical, entirely 

carbonized, apically pruinose, protruding out of the pore. Asci 4–8-spored; ascospores 

hyaline, fusiform, transversely 10–20-septate, with thick septa and lens-shaped 

lumina, 100–125 × 15–25 µm, I + blue-violet (Plate-19.C). 

Chemistry: No chemical detected in TLC and spot tests. 

Distribution: Endemic to India (Andaman & Nicobar, Assam, Karnataka, Kerala). 

This is a new record for Goa. 

Notes: Found growing on bark of Peltophorum pterocarpum within sanctuary. 

Specimens examined: CWLS, Vadhali Ghati, N15°01'17.1", E074°12'29.9", 

08.04.2018, R. Pallavi, GU-L843. 

 

Pallidogramme Staiger, Kalb & Lücking, 

In Lücking, Chaves, Sipman, Umaña & Aptroot, Fieldiana, Bot. 46 (no. 1549): 9 

(2008). 

Thallus crustose, corticolous, off-white, pale fawn or olive-green, thin, even, shiny, 

deficient soredia and isidia. Ascomata lirelliform, sessile and conspicuous or 

immersed and inconspicuous, frequently simple, infrequently branched. Proper 

exciple non-carbonised, pale yellowish brown or reddish brown, entire; lips 

sometimes blackening. Inspersed hymenium, I–. Asci (1–) 8-spored. Ascospores light 



Thallus morphology of Family : Graphidaceae
Ocellularia papillata (Leight.) Zahlbr. Ocellularia upretii S. Joshi, Divaker, Lumbsh & 
Lücking Pallidogramme chrysenteron (Mont.) Staiger  Phaeographina caesiopruinosa 
(Fée) Müll. Arg.  Phaeographis brasiliensis (A.Massal) Kalb & Matthes - Leicht.
(Scale = 1mm)

A. 
C. 

D. E. 
F. 

Ocellularia arecae (Vain.) Hale  B. 
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brown to brown, narrowly ellipsoidal to oblong-ellipsoidal, submuriform to muriform, 

I–.  

 

4.1.7.x: Key to species of the genus Pallidogramme from CWLS  

1a.  Lichen substance present…………………….……………..………….…………..2 

1b. Lichen substance absent……………………………...…...….….P. chrysenterodes 

2a.  Asci 2-4 spored ……………………………………..…........… P. chlorocarpoides 

2b. Asci 8 spored……………………...………….……...…...………..P. chrysenteron 

 

Pallidogramme chlorocarpoides (Nyl.) Staiger, Kalb & Lücking, In Lücking, 

Chaves, Sipman, Umaña & Aptroot, Fieldiana (Bot.) 46 -(no. 1549): 9 (2008). 

- Graphis chlorocarpoides Nyl. Flora, Regensburg 49:133(1866). 

Thallus crustose, corticolus, pale fawn. Lirellae whitish, conspicuous, sessile, 

numerous, scattered, slightly sulcate, curved or sinuous, often branched, 1–5 (–8) mm 

long; disc closed. Proper exciple reddish brown, entire, sometimes poorly defined; 

labia convergent, covered by thalline veil; hymenium hyaline. Asci 2–4 spored; 

ascospores muriform, pale brown, 16–20 × 2–7 septate, 80–100 × 23–37 µm (Plate- 

19.D). 

Chemistry: K+ yellow, C−, KC−, PD+ yellow; stictic acid complex detected inTLC. 

Distribution:  India (Assam, Meghalaya Sikkim and West Bengal -hills), Australia, 

Indonesia, The Philippines and Sri Lanka. This is a new record for Goa. 

Notes: Found growing on bark of Strychnos nux-vomica within sanctuary 

Specimen examined: CWLS, Bela Lake Road, N14°57'13.7" E074°09'09.1" 

12.09.2017, R. Pallavi GU-L596.  

 

Pallidogramme chrysenterodes (Nyl.) Kr. P. Singh & Swarnal., Indian J. For. 

32(1): 180 (2008); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018).  

- Graphis chrysenterodes Nyl. Acta Soc. Fenn. 26(no.10):22 (1900). 

Thallus crustose, corticolous, epiphloedal, whitish grey, smooth. Lirellae simple, 

prominent, straight to flexuose, emergent, up to 2 mm long, apices sub-obtuse; margin 

thick pale yellow; disc narrow, open, epruinose.  Exciple yellowish brown; labia 

convergent, expanded above, covered by thalline margin, crystals not present; 

epihymenium yellowish brown; hymenium hyaline. Asci 2‒4 spored; ascosporse 
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brown, multicelled muriform, 13‒18 × 2‒5 septate, oblong ellipsoid, 66‒104 × 20‒32, 

I-.   

Chemistry: Thallus K−, C−, KC−, PD−; not lichen substances detected in TLC. 

Distribution: India (Goa, Karnataka), Sri Lanka. This is a new record for sanctuary. 

Notes: This species was collected from bark of Barringtonia racemosa tree. 

Specimens examined: CWLS, Bela Lake Road, N14°57'13.7", E074°09'09.1", 

12.09.2017, R. Pallavi, GU-L587, GU-L588; Paikghar Sacred grove, Gaodongrem 

Village, elev. 300 m, S. Nayaka et al. 2003, LWG-03-00161610, 

 

Pallidogramme chrysenteron (Mont.) Staiger, Kalb & Lücking, in Lücking, 

Chaves, Sipman, Umaña & Aptroot, Fieldiana (Bot.) 46- (no. 1549): 9 (2008). 

- Graphis chrysenteron Mont., Annls. Sci. Nat. Bot. Sér.2 18:269 (1842). 

Thallus crustose, corticolous, epiphloeodal, light brown, thin. Apothecia lirellate, 

lirellae prominent, emergent, simple to furcated, straight to curved and flexuous, 

1‒5.5 mm long; ends sub-obtuse to acute; margin thick, striate, concolorous to thallus; 

disc close. Exciple open, pale brown, basally plane, much expanded in upper region; 

labia two to multi-sulcate, with few black stripes, convergent covered wit thin thalline 

veil, crystals present near the base on the outerside of exciple; hymenium hyaline, 

inspersed. Asci 8-spored; ascospores hyaline to brown, muriform, oblong-ellipsoid, 

muriform 1‒4 septate, 50‒80×10‒22 m, I + red brown.  

Chemistry: Stictic acid detected by TLC. K+ (yellow), C‒, KC‒, PD+ (yellow-

orange).  

Distribution: India (Manipur and Sikkim) and Sri Lanka; tropical regions of the 

world. This is a new record for Goa.  

Notes: Found growing on bark of Getonia floribunda within sanctuary 

Specimens examined: CWLS, Ravan Donger, N15°02'12.64", E074°13'42.62", 

16.01.2018, R. Pallavi, GU-L680. Kuske Water Dam, N15°01'17.1", E074°12'29.9", 

08.04.2018, R. Pallavi, GU-L903. 

 

Phaeographina Mull Arg. 

Flora, Regensburg 65(25): 398 (1882). 

Thallus crustose, mostly corticolous, effuse, epi- or endo-phloedal. Photobiont a green 

alga (Trentepohlia). Apothecia generally lirellate sometimes ellipsoid to round, 
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sunken or sessile, simple or branched. Exciple closed or open, black-carbonaceous, 

brown-black, pale brown or yellowish. Paraphyses simple. Asci 1-8-spored; 

ascospores light to dark brown, muriform. 

The genus is represented by only one species in CWLS. The species of 

Phaeographina are segregated into other allied genera, however status some species 

including P. caesiopruinosa are still unclear. 

 

Phaeographina caesiopruinosa (Fée) Mull Arg., Mém. Soc. Phys. Hist. nat. 

Genève 29(8): 49 (1887). 

- Arthonia caesiopruinosa Fée, Essai Crypt Exot., Suppl. Revis. (Paris): 36 

(1837).  

Thallus crustose, corticolous, pale fawn to pale greenish fawn, thin, smooth, glossy. 

Apothecia lirelline, scattered or clustered, sessile, open, linear to oval or irregular in 

outline, 1–4 mm long, 0.3–0.8 mm wide, lacking a thalline margin; disc black, 

densely white-pruinose. Proper exciple apically to laterally carbonised, remaining 

smooth; hymenium hyaline. Asci 1-spored; ascospores becoming pale brown 

(sometimes persistently hyaline), densely muriform, 75–100 × 16–22 µm. (Plate-

19.E). 

Chemistry: Thalus K–, C–, KC–, PD–; no lichen compounds detected in TLC. 

Distribution: India (Arunachal Pradesh, Assam, Karnataka, Kerala, Manipur, 

Nagaland, Sikkim, Tamil Nadu and West Bengal), Central and South America, Kenya 

and the Philippines. This is a new record for Goa.  

Notes: Found growing on bark of Aporosa lindleyana within sanctuary 

Specimens examined: CWLS, Bitke water hole, N14°56'58.6", E074°08'59.3", 

26.01.2018, R. Pallavi, GU-L736. 

 

Phaeographis Müll Arg. 

Flora, Regensburg 65(25): 398 (1882). 

Thallus thin or evanescent, whitish, or pale shades of grey, yellow, green or brown, 

dull or glossy, usually smooth. Ascomata lirelliform, rarely discoid, sometimes 

branched or irregular in outline, adnate or immersed, usually open. Disc pruinose or 

epruinose. Proper exciple usually present, occasionally lacking, thin, weakly 

carbonised or not. Paraphyses unbranched. Hymenium inspersed or not, I–. Asci 1 or 
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8-spored. Ascospores oval, elongate-ellipsoidal or fusiform-cylindrical, pale brown to 

brown, transversely septate, with 4–10 lenticular locules, or muriform, I–.   

 

4.1.7.xi: Key to Species of the Genus Phaeographis from CWLS  

1. Ascospores transversely septate…………………………………….…….…...…..2 

1a. Ascospores submuriform……………….………...….………….….…P. extrusula 

2. Ascospores constentely 3-septate…………………..….………...…  P. brasiliensis 

2a. Ascospores 7-9 septate………………………..……......…………… P. platycarpa 

 

Phaeographis brasiliensis (A. Massal.) Kalb & Matthes-Leicht, in Kalb, Biblioth. 

Lichenol. 78: 148 (2001); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 

(2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

- Creographa brasiliensis A. Massal.Atti Inst.Veneto Sci.lett., ed Arti, Ser. 3 

5:322 (1860). 

Thallus crustose, corticolous, pale fawn, thin, smooth, slightly glossy. Apothecia 

lirellate, inconspicuous, black, open, simple or branched, straight, curved or in 

substellate clusters, immersed to subsessile, 0.5–1.5 mm long, with a conspicuous 

thalline margin; disc black, frequently white-pruinose. Proper exciple absent; 

hymenium hyaline, not inspersed. Asci 8-spored; ascospores pale brown, transversely 

3-septate, 15–22(–25) × 6–9 µm (Plate-19.F). 

Chemistry: Thalus K+ yellow turning red, C–, KC–, PD+; norstictic acid present in 

TLC. 

Distribution: India (Kerala, Tamil Nadu and West Bengal -plains), Australia, Brazil, 

Dominica, Ecuador, the Philippines, Solomon Islands, Thailand and U.S.A. This is a 

new record for Goa. 

Notes: This species was collected from bark Terminalia paniculata by Nayaka et al. 

in 2003. 

Specimens examined: CWLS, Paikghar Sacred grove, Gaodongrem Village, elev. 

300 m, S. Nayaka et al. 2003, LWG-03.001605/B.  

 

Phaeographis extrusula (Stirt.) Zahlbr., Cat. Lich. Univ.2: 372 (1923); Randive et 

al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, 

SI A9: 31-36 (2018).  

- Graphis extrusula Stirt. , Proc. Roy. Soc. Glasgow 13: 187(1881). 



Thallus morphology of Family Graphidaceae: A. Phaeographis extrusula (Stirt.) Zahlbr. 
B. Phaeographis platycarpa Müll. Arg. C. Platythecium coliculosum (Mont.) Staiger  D. 
Platythecium dimorphodes (Nyl.) Staiger E. Platythecium grammitis (Fée) Staiger. (Scale = 
1mm)
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Thallus crustose, corticolous, smooth, shiny, whitish grey to greenish grey. Apothecia 

lirellate simple to forked, 1-3 mm long, emergent; disc plane. Exciple closed, brown-

black or brown, narrow and almost uniformly thickened at base and sides, labia 

divergent; hymenium hylanie. Asci 8-spored; ascospores 3-5-septate, 18-27 × 6-7 µm 

(Plate-20.A).  

Chemistry: Thallus K+ red, C–, KC–; PD+ orange; norstictic acid present in TLC.  

Distribution: Endemic to India (Assam, West Bengal).  

Notes: This species was collected from bark of Grewia paniculata. 

Specimens examined: CWLS, Paikghar Sacred grove, Gaodongrem Village, elev. 

300 m, S. Nayaka et al. 2003, LWG-03-001630, Bela Lake Road to Marlem Village, 

N14°57'23.7", E074°09'09.3", 15.01.2018, R. Pallavi, GU-L674. 

 

Phaeographis platycarpa Müll. Arg., Bot.  Jb. 20: 284 (1894); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 

Thallus crustose, corticolous, endophloeodal, yellowish to brownish white, shiny, 

cracked. Apothecia lirellate, lirellae semi-emergent, simple, furcated to stellately 

branched, grayish black, straight to curved and flexuous, 1‒5 mm long; apices acute 

and tapering; border thin, concolorous to thallus; disc wide open. Exciple exposed, 

noncarbonized, yellow in basal region, labial tips light brown; labia thin, complete, 

divergent; colourless hymenium, inspersed; colourless hypothecium. I + violet, 8-

spored asci, 13‒20 × 7‒11 m, brown, transversely 3 septate (Plate-20.B). 

Chemistry: Norstictic acid present in TLC, thallus K+ (red), C‒, KC‒, PD + 

(yellow). 

Distribution: Endemic to India (Tamil Nadu). 

Notes: This species was reported by Phatak et. al. (2004) from bark of Peltophorum 

sp.  

Specimens examined: CWLS, Paikghar devrai Sacred Grove, Goadongerm village, 

elev. 300 m, Nayaka et al. 2003. Collection no. 12.   
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Platythecium Staiger 

Biblioth. Lichenol. 85: 370 (2002). 

Thallus pale brownish green to pale olive-green or greyish white, thick, frequently 

rimose, smooth, dull. Ascomata lirelliform, immersed, open. Disc pale brown to 

brown, reddish brown or black, epruinose. Proper exciple inconspicuous, yellowish 

brown or pale brown, non-carbonised. Hymenium 60–100 μm thick, not inspersed, I– 

or laterally I+ pale blue. Asci 8-spored. Ascospores oval to narrowly ellipsoidal, 

hyaline, 4-locular or submuriform to muriform, < 20 μm long, I+ blue.  

 

4.1.7. xii: Key to species of the genus Platythecium from CWLS  

1. Lichen substance absent………………………………...…..……….. P. grammitis 

1a. Lichen substance present…………………………………………………………..2 

2. Norstictic and connorstictic acids present……..…….…….…..…. P. dimorphodes 

2a. Salazinic acid present…………………………...…..…………….. P. colliculosum 

 

Platythecium colliculosum (Mont.) Staiger, Biblthca. Lichenol. 85: 370 (2002). 

- Sclerophyton colliculosum Mont., Annls Sci.Nat., Bot., Ser. 3 16:61(1851). 

Thallus crustose, corticolous, grey-green, grey-yellow, matt. Lirellae numerous, raised 

from the thallus, elongated, branched, straight or flexuose, up to 20 mm long; disc 

open, brown, brown-red or brown-black. Exciple uncarbonized, yellowish, complete, 

laterally striated, hymenium not inspersed. Asci 8-spord; ascospores hyaline, 

submuriform or transversely septate, 9–13 × 5–7 µm, I + blue-violet (Plate- 20.C). 

Chemistry: Thallus K + red, C‒, KC‒, PD+ organe; salazinic acid in TLC. 

Distribution: India (Andaman & Nicobar Islands, Karnataka and Kerala), Brazil, 

Dominica, Fiji, Hongkong, Indonesia, Panama, Papua New Guinea, the Philippines 

and Vanuatu. This is a new record for Goa. 

Note: Found growing on bark of Tabernamontana hyneana within sanctuary 

Specimens Examined: CWLS, Tirwal area, N14°57'18.24", E074°08'33.9", 202 m, 

10.01.2017, R. Pallavi, GU-L238. Kuske Water Dam, N15°01'17.1", E074°12'29.9", 

08.04.2018, R. Pallavi, GU-L825. 
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Platythecium dimorphodes (Nyl.) Staiger, Biblioth. Lichenol. 85: 383 (2002).  

- Graphis dimorphodes Nyl. in Leight., Trans. Linn. Soc. London 27(2):176 

(1870).  

Thallus crustose, corticolous, grey-green, grey-yellow, dull, uneven, irregular warty. 

Lirellae numerous, emergent, elongated, branched, straight or flexuose, 0.5-5 mm 

long; disc open, brown or brown-black, slightly whitish pruinose. Excipulum 

uncarbonized, base yellowish, laterally striated, light to darker; hymenium not 

inspersed, I- or laterally I + slightly blue-gray; Asci 8-spored; ascospores hyaline, 

submuriform or transversely septate, 9−16 × 5−8 µm, I + blue-violet (Plate-20.D). 

Chemistry: Thallus K+ yellow turnig red, C‒, KC‒, PD+ organe; norstictic acid in 

TLC. 

Distribution: India (Kerala and Tamil Nadu), Indonesia, Papua New Guinea, the 

Philippines, Sri Lanka, Thailand and Vanuatu. This is a new record for Goa. 

Notes: Found growing on bark of Tabernamontana Getonia floribunda within 

sanctuary 

Specimens examined: CWLS, Enderem and Zambolim, N14°58'22.6", 

E074°09'31.9", 86.9 m, 04.02.2017, R. Pallavi, GU-L255. 

 

Platythecium grammitis (Fée) Staiger, Biblioth. Lichenol. 85: 385 (2002).  

- Graphis grammitis Fée, Essai Crypt. Ecorc.: 47 (1824). 

Thallus crustose, corticolous, grey-green, yellow-green, matt, uneven. Lirellae 

immersed, very elongated, branched, ± flexuose, up to 20 mm long, thalline margins 

narrow and inconspicuous. Exciple uncarbonized, pale yellow; hymenium not 

inspersed, I-; epihymenium pale orange-brown. Asci 8-spored; ascosporen hyaline, 

transversely 3 septate, 9‒14 × 4‒6 µm, I+ blue (Plate- 20.E).   

Chemistry:  No lichen substances detected in TLC and spot tests. 

Distribution: India (Karnataka, Kerala and Tamil Nadu) and Thailand; tropical 

regions of the world. This is a new record for Goa. 

Notes: Found growing on bark of Holigarna arnottiana within sanctuary 

Specimens examined: CWLS, Endrem to Tulshimol, N14°59'51.2", E074°11'52.1", 

24.02.2018, R. Pallavi, GU-L785.  
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Sarcographa Fée 

Essai Crypt. Exot (Paris). xxxv, xc, 58 (1825). 

Thallus crustose, corticolous, off-white to pale olive-green, smooth, glossy; isidia and 

soredia absent. Ascomata lirelliform, simple to richly branched, rounded to oval, 

open, immersed in conspicuous stromata. Proper exciple non-carbonised or basally 

carbonised, occasionally completely carbonised. Hymenium 60–140 μm thick, 

inspersed, I–. Ascospores transversely septate, with 4–10 lenticular locules, pale 

brown, I–.  

The genus is represented by only one species in CWLS. 

 

Sarcographa intricans (Nyl.) Müll. Arg., Flora, Regensburg 70: 77 (1887).  

- Graphis intricans Nyl. Acta. Soc. Sci. Fenn. 7 (2): 473(1863). 

Thallus crustose, corticolous, olive green, ascomata lirilliate, bluish black, 0.2 mm in 

length, 6‒8 spores per ascus, 4‒6 locular spores, 12.7‒16 × 5.2‒7.3µm. 

Thallus crustose, corticlous, pale fawn, thin, smooth, glossy. Ascomata lirellate, thin, 

intricately branched, 0.05–0.15 mm wide, immersed in raised pale fawn circular to 

oval stromata, 1–3 mm wide; disc black, finely white-pruinose. Proper exciple non-

carbonised, pale yellow-brown, complete, thick below; hymenium not inspersed. Asci 

8-spored, ascospores irregularly biseriate, pale brown, transeversely 3–6 septate, 16–

20 × 5–7 µm (Plate-21.A). 

Chemistry: Thallus K+ yellow turning red, C–, KC–, PD+ yellow; stictic, constictic 

and norstictic acids in TLC. 

Distribution: India (Kerala, Nagaland and Tamil Nadu), Australia, Brazil, Colombia, 

Costa Rica, Ecuador, Indonesia, New Zealand, Sri Lanka, Thailand, Africa. This is a 

new record for Goa. 

Notes: Found growing on bark of Holigarna arnottiana within sanctuary 

Specimens examined: CWLS, Nadkem Village, N14°58'79.0", E074°07'99.1", 89 m, 

15.12.2016, R. Pallavi, GU-L216. Enderem and Zambolim, N14°58'22.6", 

E074°09'31.9", 86.7 m, 04.02.2017, R. Pallavi, GU-L260. Kuske waterfall, 

N15°01'06.72", E074°12'33.30", 541m, 15.11.2016, R. Pallavi GU-L191b, 

N15°01'06.72", E074°12'33.70", 555 m, 15.11.2016, R. Pallavi, GU-L197c. Nadkem, 

N14°58'79.0", E074°07'99.1", 89 m, 15.12.2016, R. Pallavi, GU-L216. Bela Lake 

Road to Marlem Village, N14°57'23.7", E074°09'09.3", 15.01.2018, R. Pallavi, GU-

L674. 
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Thelotrema Ach. 

Methodus: 130 (1803). 

Thallus crustose, growing on bark, wood, bryophytes or leaves, very rarely on rock in 

shaded, humid habitats, ecorticate, endoperidermal, farinose, white to pale yellowish 

grey. Photobiont trentepohliod. Ascomata apothecioid, immersed to sessile, erumpent 

to prominent, lepadinoid or rarely urceolariod or ocellulariod (to rarely porinoid), 

with more or less free excipulum and distinct split between excipulum and thalline 

margin; thalline margin usually entire but free excipulum often undulate to fissured. 

Excipulum hyaline to pale brown, rarely slightly carbonized apically (then with free 

excipulum and double margin), lacking apical fibrils but with horizontally to 

obliquely arranged periphysoids separating the lateral hymenium and excipulum, 

continuing above the hymenial layer. Paraphyses and periphysoids glabrous. 

Ascospores variable, hyaline, or brown, transversely septate or muriform but usually 

not with completely thin septa.  

 

4.1.7.xiii: Key to species of the genus Thelotrema from CWLS  

1.  Ascospores 

submuriform……………………………………………..…..….………….….…..2 

1a. Ascospores transversely septate………………………….….....… T. allosporoides 

2.  Ascospores <60 µm long…...……………………………….………..……….….. 3 

2a. Ascospores >60 µm long…………………………………………...….….…...…..5 

3.  Ascospores >20 µm (20‒25 × 9‒10 µm)……..…………..…….....….T. canarense  

3a. Ascospores <20 µm …………………………………………………..………..….4 

4.  Apothecia prominent; ascospores subglobose to broadly ellipsoid with rounded 

ends, 12−18 × 8‒10 µm ................................................................. T. crassisporum 

4a. Apothecia erumpent; ascospores narrowly ellipsoid to oblong with acute end, 18-

28 × 8-10 µm …………………………………………..………. T. subexepallense 

5.  Ascospores 4-8 per ascus……………………………………...…....… T. adjectum 

5a. Ascospores 1-4 per ascus……………………………………….………..……..….6 

6.  Ascospores 1-2 per ascus, up to 220 × 45 µm…………...……..….…T. rugulatum 

6a. Ascospores 1-4 per ascus, up to 120 × 25 µm…..………...…….……T. lepadinum 
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Thelotrema adjectum Nyl., Flora, Regensburg 49: 290 (1866). 

Thallus crustose, corticolous, mostly hypophloedal, green to olive-green, dull, 

continuous. Apothecia inconspicuous, immersed to semi-emergent, margin layered; 

ostiole wide; disc partly exposed, flesh coloured, epruinose. Proper exciple free, 

invisible from surface to slightly visible, hyaline to pale brown; hymenium not 

inspersed; epihymenium indistinct to thin, hyaline. Asci 4–8-spored; ascospores 

hyaline, non-amyloid to weakly amyloid, muriform, 11–17 × 0–5 septate, 40–80 × 8–

25 μm (Plate-21.B). 

Chemistry: Thallus K‒, C‒, KC‒, PD‒; only zeorin like tri terpene detectable in 

TLC. Distribution: ?  

Notes: This species was collected from bark Anacardium occidentale by Nayaka et 

al. 2003. 

Specimens examined: CWLS, Gaodonger Village, 300m, 06.06.2003, Nayaka, 

LWG-03.001605/C. 

 

Thelotrema allosporoides Nyl., Bull. Soc. Linn. Normandie, sér. 2, 7: 167 (1873). 

Thallus crustose, corticolous, greenish-yellow-white, uneven, continuous; black 

hypothallus. Apothecia myriotremoid, concolours with the thallus, wide, solitary, not 

often grouped, semi emergent to emergent, collumellate; pore wide, circular; thalline 

margin concolorous with the thallus. Exciple edgewise carbonized; columella simple, 

carbonized, prominent extended into the pore, with pruinose tip; coloueless 

hymenium, I−. 4–8-spored asci; ascospores 50–120 × 10–18 µm transversely 7– 20 

septate, oblong to oblong-fusiform, hyaline, strongly amyloid (Plate- 21.C). 

Chemistry: Thallus K−, C−, KC−, PD−; no lichen substances detected in TLC. 

Distribution: India (Andaman & Nicobar Islands, Maharashtra, Karnataka, Kerala 

and Meghalaya) and New Zealand. This is a new record for Goa. 

Notes: Found growing on bark of Careya arborea within sanctuary  

Specimens examined: CWLS, Kumbegal village and treetop forest Dept pointer, 

N14°58' 22.8", E074°09'35.7", 73.5 m, 13.03.2016, R. Pallavi, GU-L128. 

 

Thelotrema canarense Patw. & C.R. Kulk., Norw. J. Bot. 24: 128. (1977). 

Thallus crustose, corticolous, pale brown, honey brown, fawn coloured, glossy, thin, 

smooth, continuous, hypophloedal, evanescent reflecting bark. Apothecia immersed, 

solitary, lepadinoid. Exicple thin, brown, separate (lepadinioid). Asci 8-spored; 



Thallus morphology of Family :Graphidaceae
Thelotrema adjectum Nyl.   Thelotrema allosporoides Nyl. Thelotrema canarense 

Patw. & C.R. Kulk. Thelotrema crassisporum Mangold.  Thelotrema lepadinum (Ach.) 
Ach. 
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ascospores non-amyloid, hyaline, submuriform, 5–7×1–2 septate, 20– 25 ×9–10 μm 

(Plate- 21.D). 

Chemistry: Thallus K+ turning red, C−, KC−, PD+ yellow; norstictic acid present in 

TLC.   

Distribution: India (Karnataka), Tanzania and Thailand. This is a new record for 

Goa.  

Notes: Found growing on bark of Careya arborea within sanctuary 

Specimens examined: CWLS, on the way to treetop, N14°58'44.4", E074°07'16.4", 

86.5 m, 13.03.2016, R. Pallavi, GU-L142. On the way to treetop, N14°53'43.9", 

E074°07'30.3", 148 m, 13.3.2016, R. Pallavi, GU-L149. 

 

Thelotrema crassisporum Mangold, in Mangold, Elix & Lumbsh, in McCarthy (Ed.), 

Flora of Australia 57: Lichens 5(Melbourne): 657 (2009); Gupta et al., Mycotaxon 

135: 345-354 (2020).  

Thallus crustose, corticolous, endo or epiphloeodal, pale yellowish grey to greenish 

grey, smooth, continuous. Apothecia conspicuous, 0.6 mm diam., ±rounded, solitary 

to slightly marginally fused, emergent, mostly hemispherical; disc not visible from 

above, pale greyish, slightly pruinose. Proper exciple visible from above, free, off-

white to pale greyish, incurved and distinctly shrunken; hymenium clear; 

epihymenium hyaline. Asci 8-spored; ascospores muriform, subglobose to ellipsoidal, 

with ±rounded ends, hyaline, 12–20 × 8–12 µm, with 4–7 × 1–4 locules; I- (Plate-

21.E). 

Chemistry: Thallus K+ yellowish to brown, C–, KC–, PD+ orange; containing 

constictic and stictic acid in TLC. 

Distribution: This is a new record for India, earlier known from Australia.  

Notes: Found growing on bark of Tabernamontana hyneana within sanctuary.  

Specimen examined: CWLS, Bela Lake Road, N14°57'13.7", E074°09'09.1", 

12.09.2017, R. Pallavi, GU-L581 (LWG-35878), N14°57'11.4", E074°09'20.5", R. 

Pallavi, 06.02.2016, R. Pallavi, GU-L589. 

 

Thelotrema lepadinum (Ach.) Ach., Methodus, Section Prior (Stokholmiœ): 132 

(1803). 

- Lichen lepadinus Ach., Lich. Suec. Prodr. (Linköping): 30 (1799). 
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Thallus crustose, corticolous, epi to hypophloedal, pale yellowish brown to grayish-

green or pale olive, dull to slightly shiny, smooth. Apothecia conspicuous, large to 

very large, up to 2 mm in diam., roundish to slightly irregular, solitary to marginally 

fused, distinctly emergent; disc partly visible from surface, greyish to brownish, 

indistinctly pruinose; pores small to moderately wide; thalline rim margin thin to 

thick, entire to somewhat eroded. Proper exciple free, thin, hyaline to pale yellowish 

to brownish or grayish; hymenium; epihymenium thin, hyaline. Asci 4-8-spored; 

ascospores hyaline, muriform, fusiform to ellipsoid, 60‒140 × 15‒30 μm, 12‒22 × 

1‒6 sepate (Plate-21.F). 

Chemistry: Thallus K–, C–, KC–, PD–; no lichen substances detected in TLC.  

Distribution: India (Karnataka, Kerala and Tamil Nadu), Australia, Japan and Sri 

Lanka; Africa, Europe, Central, North and South America. This is a new record for 

Goa. 

Notes: Found growing on bark of Acacia auriculiformis within sanctuary. 

Specimen examined: CWLS, Ravan Donger, N15°02'12.64", E074°13'42.62", 700 

m 16.01.2018, R. Pallavi, GU-L696. 

 

Thelotrema rugatulum Nyl., Bull. Soc. Linn. Normandie, sér. 2, 7: 168 (1873).   

Thallus crustose, corticolous, epi to hypophloedal, pale yellowish grey to greyish-

green, dull to shiny, smooth. Apothecia conspicuous to inconspicuous, small to large, 

up to 1 mm in diam., erumpent to sessile, solitary to rarely slightly fused; disc not 

visible from surface to rarely becoming partly visible, greyish, pruinose; pores up to 

800 μm in diam. Proper exciple apically visible from surface, apically free to rarely 

entirely free; thalline rim margin ±roundish, hymenium not inspersed; epihymenium 

indistinct, hyaline. Asci 1(‒2)-spored; ascospores muriform, hyaline to pale yellowish 

oblong-ellipsoid to broad-fusiform 80‒220 × 15‒45 μm (Plate-22.A). 

Chemistry: Thallus K‒, C‒, KC‒, PD‒; no secondary compounds detectable by TLC. 

Distribution: India (Andaman & Nicobar Islands), Australia and New Zealand. This 

is a new record for Goa. 

Notes: Found growing on bark of Artocarpus gomezianus within sanctuary. 

Specimens examined: CWLS, Kuske waterfall, N15°01'06.72", E074°12'33.70", 555 

m, 15.11.2016, R. Pallavi, GU-L201. 
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Thelotrema subexpallescens Nagarkar, Shethy & Patw. Mycotaxon 29: 343. (1987) 

Thallus crustose, corticolous, greyish-white or green-grey, smooth, hypophloeodal. 

Apothecia numerous, solitary, immersed, ecolumellate; pore round, moderately open, 

118–198 μm, thalline rim entire to crenate, suberect. Exciple non-carbonized, ashy 

white pruinose in the upper region; hymenium hyaline. 8-spored asci, colourless 

ascospores, 4–6 × 20–24 μm, muriform, 2–3 × 8–10 locular (Plate- 22.B).   

Chemistry: Stictic acid and constictic acid detected in TLC, thallus K+ (yellow), C‒, 

KC‒, PD+( yellow).  

Distribution: India (Andaman & Nicobar Islands), Africa. 

Notes: Found growing on bark of Psychotria dalzellii within sanctuary 

Specimens examined: CWLS, Endrem, N14°58'22.6", E074°09'31.9", 86.9 m, R. 

Pallavi, 02.03.2016, GU-L96. 

 

Wirthiotrema Rivas Plata, Kalb, Frisch & Lumbsch 

In Rivas Plata, & al. Lichenologist 42(2): 198 (2010). 

Thallus crustose, growing on bark, wood, bryophytes, very rarely on rock, farinose, 

white to pale yellowish-grey, with prosoplectenchymatous cortex internal splitting. 

Photobiont trentepohliod. Ascomata apothecioid, immersed to sessile, glaucescentoid, 

lepadinoid, glaucophaenoid, myriotremoid or porinoid, lacking columella. Excipulum 

hyaline to rarely brown, if carbonized then only with age and hidden below a thalline 

layer, composed of irregularly interwoven hyphae, (appearing + 

paraplectenchymatous in thin sections), apically glabrous; lacking periphysoids and 

apical fibrils. Paraphyses glabrous. Ascospores hyaline, non-amyloid, I-. Thallus 

frequently containing depsidones (stictic, norstictic, salazinic, protocetraric and 

psoromic acid chemosyndromes), C- but, often K+ yellow or turning red or P+ yellow 

or red; chemistry variable, stictic acid as a secondary compound but psoromic acid 

absent. 

The genus is represented by one species in CWLS. 

 

Wirthiotrema glaucapallens (Nyl.) Rivas Plata & Kalb, in Rivas Plata, Kalb & 

Frisch, Lichenologist 42(2): 201(2010). 

- Thelotrema glaucopallens Nyl., Acta Soc. Sci. Fenn. 7 (2): 451(1863). 

Thallus crustose, corticolous, yellow-green to light olive, smooth to uneven-rimose. 

Apothecia myriotremoid, immersed to erumpent, round, up to 0.6 mm diam.; pore up 



Results and Discussion 

 

128 
 

to 2 mm wide; disc immersed, invisible, brown-black, thin white pruinose; margin 

thalline. Excipulum fused, laterally pale brown, apically darker; epithecium grey-

brown, granular; hymenium clear; hypothecium pale. Asci 8-spored; ascospores 

ellipsoid, muriform, 5‒9 × 1‒3 septate, 20‒50 × 9‒15 µm, hyaline or brown (Plate-

22.C).  

Chemistry: Thallus K+ yellow, C‒, KC‒, PD+ yellow; stictic acid chemosyndrome 

present in TLC. 

Distribution: India: (Karnataka, Andaman and Nicobar Islands), South America, 

South Africa and Madagascar. This is a new record for Goa. 

Notes: Found growing on bark of Ficus benghalensis within sanctuary  

Specimens examined: CWLS, Bhutpal tribal area, N14°58'22.6", E074°09'31.9", 

86.9 m, R. Pallavi, 27.01.2016, GU-L82. 

 

Lecanoraceae Körb. 

Syst. Lich. Germ. (Breslau): 104 (1855) 

Lichenized. Thallus crustose to umbilicate. Photobiont chlorococcoid. Ascomata 

apotheciate, lecanorine or lecideine. Hamathecium consisting of sparingly branched 

paraphyses, amyloid. Asci semi-fissitunicate, with amyloid tholus, cylindrical to 

clavate. Ascospores 8–32 per ascus, usually non-septate, ellipsoid, subglobose or 

bacilliform, hyaline, non-amyloid. Conidiomata pycnidia; conidia non-septate, 

bacilliform to filiform, hyaline. Secondary chemistry: anthraquinones, chlorinated 

xanthones, depsides, despidones, dibenzofurans, lichexanthone, triterpenoids. On 

rocks, soil or bark. The circumscription of this family and its largest genus Lecanora 

is in need of re evaluation. 

 

4.1.8.: Key to the genera of Lecanoraceae from CWLS 

1. Exciple with crystals, margin thalline ……………….……..…………..  Lecanora  

1a.  Exciple lacking crystals, margin lecidine …………………….……...….. Lecidella 

 

Lecanora Ach. 

Luyken, Kongl. Vetensk. Acad. Nya Handl. 31: 66. (1809) 

Thallus crustose, granular, areolate or placodioid; photobiont Trebouxia or other 

chlorococcoid algae. Ascomata apothecia sessile or shortly stipitate, margin thin to 

thick, concolours with the thallus. True exciple poorly developed; thalline exciple 
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prominent; epihymenium greenish brown to dark brown, hymenium hyaline, I+ blue; 

hypothecium hyaline; paraphyses simple to septate, apices slightly swollen. Asci 

elongate-clavate, Lecanora type; ascospores ellipsoid to subglobose, hyaline, simple, 

smooth walled.  

 

4.1.8.i: Key to the species of Lecanora from CWLS 

1.  Thallus sorediate to leprose, apothecia rare, amphithecium with large and small 

crystals, hymenium hyaline ………………...………..….…….....…. L. leproplaca 

1a.  Thallus esorediate …………………………………………..……….…....……… 2 

2.  Epihymenium dissolving in KOH ………………………..…...……..…….…….. 3 

2a. Epihymenium not dissolving in KOH …………………..………….…..….…….. 4 

3. Thallus with atranorin only ………………………………..………... L. chlarotera 

3a. Thallus with atranorin and methylperlatolic acid ………….….…....……. L. helva 

4.  Amphithecium with large crystals, atranorin present, chodatin absent 

………..…………………………………………………..……............... L. andina 

4a.  Amphithecium with large and small crystals, atranorin and chodatin present 

……...…………..…………………………………………..……..……. L. tropica 

 

Lecanora andina Räsänen, Anal. Soc. Cient. Argent. 128(3): 139 (1939); Randive. et 

al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, 

SI A9: 31-36 (2018). 

Thallus corticolous, crustose, dispersed- verrucose to verrculose, bullate, yellowish 

white to yellowish grey or brownish grey, not or slightly pruinose, glossy. Apothecia 

immersed when immature, becoming sessile, 0.4-0.6 mm diam; disc pale to dark red-

brown, margn concolorous with the thallus, thin entire, + verrucose. Amphithecium 

with large crystals, insoluble in KOH (pulicaris-type); parathecium hyaline, without 

crystals, 10–15 μm thick; epihymenium reddish brown, K- without crystals (glabarat-

type), 10 –15 μm high; hymenium hyaline; hypothecium and subhymenium hyaline; 

ascorpores ellipsoidal, 9.0 – 11.5 × 5.0 μm (Plate- 22.D). 

Chemistry: Atranorin and chloroatranorin in TLC, thallus and apothecial margin K+ 

(yellow), C–, PD + (yellowish). 

Distribution: India (Himachal Pradesh and Maharashtra) and Australia; South 

America. This newly recorded for Goa. 

Notes: Found growing on bark of Holigarna arnottiana within sanctuary. 
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Specimens examined: CWLS, Reception area, N14°59'04.3", E74°06'29.7", 95.7 m, 

26.03.2015, R. Pallavi, GU-L14. 

 

Lecanora chlarotera Nyl., Bull. Soc. linn. Normandie. sér. 2 6(2):274 (1872); 

Randive. et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., 

Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus corticolous, crustose, continouous, smooth to verruculose, granular, ashy 

grey, yellow grey to yellowish brown. Apothecia numerous, crowded, sessile, 

constricted at base, 0.3-1.7 mm in diam.: margin thalline, entire to crenulated, smooth 

to verruoucose, concolours with the thallus; disc pale brown to red brown or dark 

brown, slightly pruinose, plane to convex; amphithecium with large crystals, 28–37 

μm thick; epihymenium pale brown, dissolving in KOH (chlaroter-type), 50–70 μm 

high; hypothecium hyaline, 25–35 μm high; paraphyses simple to sparingly branched, 

apical cell swollen; asci 8 spored; ascospores hyaline, simple, hyaline, simple, 

ellipsoidal, 12–16×7 –10 μm (Plate- 22.E). 

Chemistry: Thallus K+ yellow, C–, KC–, PD–; atranorin present in TLC. 

Distribution: India (Jammu & Kashmir, Karnataka, Maharashtra, Manipur, 

Nagaland, Rajasthan, Tamil Nadu, Uttarakhand and West Bengal); widely distributed 

in Asia, Europe, North America and South America. This is a new recor for Goa. 

Notes: Found growing on bark of Madhuca longifolia within sanctuary. 

Specimens examined: CWLS, Treetop Watchtower pointer area to Tulshimol pointer 

N14°58’ 22.6", E 074°09’31.9", 86 m, 14.12.2015, R. Pallavi, GU-72a. 

 

Lecanora helva Stizenb., Ber Tät., St. Gall. Naturw Ges. 218 (1890); Randive. et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 

Thallus corticolous, crustose, plane, continuous or rimose- areolate to verruculose, 

yellowish white to yellowish green or greenish grey, epruinose; soredia absent; 

prothallus blackish brown. Apothecia immersed when immature, becoming sessile, 

0.3-0.9 mm diam; disc pale brown to orange or greenish pale brown, epruinose; 

margin concolorous with the thallus, thin entire, verrucose. Amphithecium with large 

crystals; epihymenium yellowish brown, 10–15μm high; pigmentation soluble in 

KOH (chlarotera-type); hymenium hyaline, 55–65 μm high; hypothecium and 
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subhymenium hyaline; ascus 8 pored; ascospores ellipsoidal, 8.5–14.0×4.5–7.0μm 

(Plate- 22.F). 

Chemistry: Thallus K+ yellow, C–, KC–, PD+ pale yellow to orange; atranorin and 

2'–O–methylperlatolic acid and chloroatranorin present in TLC. 

Distribution: India (Assam, Goa, Himachal Pradesh, Kerala, Madhya Pradesh, 

Maharashtra and Tamil Nadu) and Thailand; Australasia, Pacific regions; Africa, 

Central and South America. This new recorded for Goa. 

Notes: Found growing on bark of Lannea coromandelica within sanctuary. 

Specimens examined: CWLS, Reception area, N 14° 59'04.3", E 74°06' 29.7", 95.7 

m, 26.03.2015, R. Pallavi, GU-13. 

 

Leconora leproplaca Zahlbr, in H Magnusson & A Zahlbruckne, Ark Bot. 31 A (6) 

64 (1944); Randive. et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018).  

Thallus corticolous, crustose, thin plane, continuous to rimose- areolate, yellowish 

grey to greenish grey, epruinose with soralia soon covering most of the thallus. 

Soredia farinose to granular. Apothecia immersed when immature, becoming sessile, 

disc pale to dark red-brown, epruinose, margin concolorous with the thallus, thick to 

verruculose. Amphithecium with large and small crystals; large crystals insoluble in 

KOH, small crystals (Pol+) soluble in KOH; hymenium hyaline 10−12 μm high; 

hypothecium and subhymenium hyaline; ascospores ellipsoidal, 12.0 –15.5 × 6.0–8.5 

μm (Plate- 23.A). 

Chemistry: Thallus and apothecial margin K+ yellow, C or C + faint yellowish 

orange, PD + pale yellow; containing atranorin, chloroatranorin, chodatin, zeorin and 

traces of xanthones. 

Distribution: India (Maharashtra), Costa Rica and Hawaii Islands. This is a new 

recorded for Goa. 

Notes: Found growing on bark of Getonia floribunda within sanctuary. 

Specimens examined: CWLS, Kumbegal village and treetop forest Dept pointer, 

N14°53' 43.9", E074°07'30.3", 148 m, 13.03.2016, R. Pallavi, GU-L137, 139. 

 

Lecanora tropica Zahlbr., Cat. Lich. Univers., 5: 589. (1928); Randive. et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 
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Thallus corticolous, crustose, whitish grey to yellowish grey, epruinose, prothallus 

blackish, Apothecia numerous, 0.2-1.5 mm diam.; disc pale orange or yellowish 

brown or reddish brown; amphithecium with large and small crystals; epihymenium 

reddish brown, not dissolving in KOH; hymenium and hypothecium hyaline; 

ascocarps 8 per ascus narrowly ellipsoidal; 8–17 × 6–9 µm. 

Chemistry: Thallus K+ yellow, C–, KC–, PD+ yellow; atronorin, chodatin, zeorin 

and chlorontranorin present in TLC.   

Distribution: India (Himachal Pradesh, Karnataka, Madhya Pradesh, Orissa, Sikkim, 

Tamil Nadu, Uttar Pradesh, Uttarakhand and West Bengal -plains), Australia, Japan, 

Nepal, Papua New Guinea and Thailand; tropical America. 

Notes: This species was reported from CWLS, Goa by Phatak et al. (2004), however 

the material is untraceable, and the description is based on published literature. 

 

Lecidella Körb. 

Syst. lich. germ. (Breslau): 233 (1855) 

Lichenized. Thallus crustose, photobiont Trebouxia with ± globose cells, 6–18 

µmdiam.; apothecia biatorine, brown or black, blue-green, with N+ crimson pigments; 

proper excipulum persistent, typically annular, composed of radiating, thick-walled 

hyphae, c. 3–5 µm thick that become expanded to c. 5–10 µm and increasingly 

paraplectenchymatous and internally pigmented towards the outer edge; asci 

Lecidella-type, clavate, eight-spored, outer wall amyloid, tholus well-developed, 

intensely amyloid, masse axiale weakly amyloid, ± conical with a rounded apex, 

ocular chamber poorly developed; paraphyses mostly simple that usually separate 

readily in KOH; ascospores simple, hyaline, non-halonate with a distinct, thin, single 

layered wall. Chemistry variable and very frequently includes a suite of xanthones. 

The genus is represented by only one species in CWLS. 

 

Lecidella sp. Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus corticolous, crustose, up to 3 cm diam., yellowish green; medulla white k+ 

orange. Ascomata apothecia, 0.5-1.5 mm diam., margin dark brown, disc concave, 

plane to convex at maturity, epruinose. Hymenium, hyaline 88.22 µm; ascus 2 spored, 

spores 17.0 –19.37×9.412.71 µm spore, simple, hyaline, ellipsoidal (Plate- 23.B). 

Distribution: India (Goa). 

Notes: Found growing on bark of Tectona grandis within sanctuary. 
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Specimens examined: CWLS, Nadkem Village, N 14°59'00.8", E074°12'16.0", 86 

m, 22.12.2016, R. Pallavi, GU-L224c. On the way to treetop, N14°58'44.4", E 

074°07'16.4", 86.5 m, 13.03.2016, R. Pallavi, GU-152b. 

 

Malmideaceae Kalb, Rivas Plata & Lumbsch 

Bibliothca Lichenol. 106: 162 (2011) 

Lichenized. Thallus crustose. Photobiont chlorococcoid. Ascomata apothecia, 

biatorine, rarely lecideine, often with loose medullary tissue in the margin. 

Hamathecium consisting of unbranched paraphyses, amyloid. Asci semi-fissitunicate, 

with weakly amyloid apical tholus and amyloid wall, no further apical structures 

discernable, clavate. Ascospores 8 per ascus, non-septate, ellipsoid, hyaline, 

nonamyloid. Conidiomata pycnidia; conidia non-septate, filiform, often curved, 

hyaline. Secondary chemistry: variable, with depsides (atranorin) and frequently 

anthraquinones (in the medulla and/or apothecial margin). Usually epiphytic on bark. 

The family is represented by only one genus in CWLS. 

 

Malmidea Kalb, Rivas Plata & Lumbsch 

Bibliothca Lichenol. 106: 162 (2011) 

Thallus crustose, superficial, or immersed, continuous to areolate, grey; prothallus 

present or absent; photobiont a Trebouxia. Ascomata apothecia immersed to sessile, 

true exciple of irregular chains of swollen cells, outer layer brown to dark brown, 

hymenium I + blue; hypothecium hyaline to brown or black; hymenium of simple or 

sparsely branched paraphyses; asci elongate-clavate, Lecidea type; ascospores 

ellipsoid to oblong, simple with a central plasma bridge, smooth, hyaline. 

 

4.1.9: Key to the species of Malmidea from CWLS 

1.  Excipulum lacking a medullary layer, thallus smooth to thinly verrucose, 

hypothecium hyaline, ascospores 9−11.8×4.2−4.4 m, halo 0.5 m 

............................................................................................................... M. perplexa 

1a. Excipulum with medullary layer throughout or in papillae …………................... 2 

2.  Apothecia with thalline excipulum surrounding the proper excipulum, medulla of 

thalline verrucae and thallus cream to white, K+ orange, ascospores 16.4–

22.2×9.6–12.8 µm ………………………..…………..….….. M. duplomarginata 
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2a.  Apothecia without thalline excipulum …………………………...……….….….. 3 

3.  Medulla of thalline verrucae white ………………………….…………….…..…. 4 

3a. Medulla of thalline verrucae peach, yellowish to orange or red …………..…..… 5 

4.  Medulla of thalline verrucae K+ deep orange, ascospores 9.7–13.7×5.7–7.6 m 

…………….……………………………...…………………….……. M. variabilis  

4a.  Medulla of thalline verrucae K–, ascospores 20.4–23.2×9–11.6 µm 

……………………………………………...…….…..…………. M. hypomelaena 

5.  Medulla of verrucae yellow to peach coloured, K+ yellow orange, ascospores 

12.6–23.3×6.6–15.0 µm …………………...…..……….…………… M. granifera 

5a. Medulla of warts white to pale yellow, K+ yellow orange, ascospores 

15.5−17.5×9−10.5 μm …………………………...…….…….............. M. papillosa 

  

Malmidea duplomarginata (Papong & Kalb) Kalb & Papong. in Kalb, Rivas Plata, 

Lücking & Lumbsch, Bibliothca Lichenol. 106: 162 (2011); Joseph et al., Feddes 

Repertorium 129 (3): 189-192 (2018). 

- Malcolmiella duplomarginata Papong & Kalb, Mycotaxon 110: 116 (2009) 

Thallus crustose, corticolous, continuous, densely verrucose, green to green-grey, 

with many small crystals; verrucae 0.1–0.4 mm high; medulla of verrucae and thallus 

cream to white, K+ orange. Apothecia sessile, round, 0.7–1.5 mm diam.; disc plane to 

slightly concave, bay-coloured; margin of granifera-type, thick, slightly prominent, 

white to cream coloured, surrounded by a continuous or granular layer of thalline 

exciple. Thalline exciple, densely filled with algal cells; proper exciple hyaline, with 

an internal medullary layer composed of loosely arranged, periclinal hyphae with 

constricted septa, incrusted with whitish to creamy hydrophobic granules, nebulous 

but dissolving in KOH to give a K+ lemon yellow to greenish yellow reaction; 

subhymenium brown; hypothecium blackish brown, K–; epihymenium brownish; 

hymenium hyaline. Ascus 4-8-spored; ascospores non-septate, wall equally thickened, 

halonate, ellipsoid, 16.4–22.2×9.6–12.8 µm, halo 2–3 µm thick (Plate-23.C).   

Chemistry: Thallus K+ yellow, KC−, PD−; atranorin present in TLC.  

Distribution: Sri Lanka, Thailand. It is new to India reported from CWLS.  

Notes: Found growing on bark of Syzygium caryophyllatum within sanctuary. 



Thallus morphology of Family Lecanoraceae: 
Lecidella sp.  Malmidaceae Malmidea duplomarginata (Papong & Kalb) Kalb & 
Papong. Malmidea granifera (Ach.) Kalb, Rivas Platas & Lumbsch. Malmidea 
hypomelaena (Nyl.)Kalb & Lücking. Malmidea papillosa Weerk. & Aptroot. (Scale = 1mm) 

A. 
C. 

D. E. 
F. 

Lecanora leproplaca Zahlbr.  B. 

PLATE - 23

A

C

E

B

D

F
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Specimens examined: CWLS, Nadkem Village, N 15°00'00.36", E074°05'85.9", 86 

m, R. Pallavi, 22.12.2016, GU-L221, Kuske Waterfall, N15°01′08.28″, 

E074°12′32.40″, 05.11. 2016, R. Pallavi, GU-221. 

  

Malmidea granifera (Ach.) Kalb, Rivas Platas & Lumbsch, in Kalb, Rivas Plata, 

Lücking & Lumbsch, Bibliothca Lichenol. 106: 162 (2011); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 

- Lecanora granifera Ach., Syn. Meth. Lich. (Lund): 163 (1814) 

Thallus crustose corticolous, rough, verrucose to granular, pale yellow to yellowish 

grey; medulla of verrucae yellow to peach coloured, K+ yellow orange. Apothecia 

sessile, constricted at base, round to irregular in shape, 0.6 – 1.7 mm diam.; margin 

thick, smooth to verruculose, thalline, concolours with the thallus; disc plane to 

convex, red brown to dark brown, much darker near periphery, epruinose to slightly 

pruinose. Proper exciple brown, in continuation with hypothecium; thalline exciple 

pale, algal cell present; epihymenium brown, 21–38 µm thick; hymenium 95–119 µm 

thick; hypothecium brownish; paraphyses branching, apical cells slightly swollen and 

pigmented. Asci 8-spored, clavate; ascospores hyaline, simple, ellipsoid, 12.6–

23.3×6.6–15.0 µm (Plate-23.D). 

Chemistry: Thallus K+ yellow, C–, KC–, P+ yellowish; atranorin, chodatin and 

zeorin present in TLC. 

Distribution: India (Arunachal Pradesh, Jammu & Kashmir, Madhya Pradesh, 

Manipur, Tamil Nadu, Uttarakhand and West Bengal), Costa Rica, Ecuador, Guinea, 

Sri Lanka, Thailand. Pantropical. This is a new record for Goa. 

Notes: Found growing on bark of Mangifera indica within sanctuary. 

Specimens examined: CWLS, Kumbegal village and treetop forest Dept pointer, 

N14°53'43.9ʺ, E074°07'30.3ʺ, 148 m, 13.03.2016, R. Pallavi, GU-L138; 

N14°58'44.4ʺ, E074°07'16.4ʺ, 86.5 m, 13.03.2016, R. Pallavi, GU-L150a; 

N14°53'43.9ʺ, E074°07'30.3ʺ, 148 m, 13.03.2016, R. Pallavi, GU-L157, GU-L164; 

N14°58'44.4ʺ, E074°07’16.4ʺ, 86.5 m, 13.03.2016, R. Pallavi, GU-L159, GU-

L161,GU-L732. 
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Malmidea hypomelaena (Nyl.) Kalb & Lücking, Biblioth. Lichenol. 106: 165. 

(2011).  

- Lecidea hypomelaena Nyl., Ann. Sci. Nat., Bot., ser. 4(11): 223(1859). 

Thallus crustose, corticolous, pale greyish, nodular warts or granules present, warts 

0.1–0.15 mm wide; medulla of warts white, K–; prothallus blackish to dull bluish 

grey. Apothecia basally constricted, 0.3– 0.8 mm diam.; disc convex to subglobose; 

margin thin, dull or glossy black. Proper exciple, hyaline to pale yellowish, lacking 

medullary rays; hypothecium brownish to dark brown; hymenium hyaline. Asci 8-

spored; ascospores ovate to ellipsoid, hyaline, 20.4–23.2×9–11.6 µm.  

Chemistry: Thallus and medulla K– yellow, C–, KC–, P–; no lichen substances 

found in TLC.  

Notes: Found growing on bark of Psychotria dalzellii within sanctuary. 

Distribution: India (Tamil Nadu), Pantropical. It is new to Goa. 

Specimen examined: CWLS, Edda patrolling station, N14°59'50.5" E074°11'59.5" 

29.11.2017, R. Pallavi GU-L618. 

 

Malmidea papillosa Weerak. & Aptroot, Cryptog. Mycol. 35: 60 (2014). 

Thallus crustose, corticolous, dull to almost shiny, medulla white; warts 

hemispherical, sometimes abraded at the top, but not developing into soralia; medulla 

of warts white to pale yellow, K+ yellow orange; prothallus, thin dark brown. 

Apothecia sessile, 0.4-2.2 mm diam.; disc flat, smooth, dull, fuscous brown; margin 

dull, mottled greyish and pale brownish, overall darker than the disc, translucent, 

without medulla. Hymenium hyaline, not inspersed; epihymenium pale brownish; 

hypothecium dark brown, radiating into the inner excipulum; excipulum not corticate, 

cellular, hyaline, with some extruding hyphae, without medulla or crystals; 

paraphyses unbranched, not thickened at the tips. Ascospores hyaline, simple, 

ellipsoid, 15.5−17.5×9−10.5 μm, ends rounded, not thickened (Plate- 23.F).  

Chemistry: Thallus and medulla K+ orange, KC–, P–, UV–; Xantholepinone in TLC. 

Distribution: India (Goa), Sri Lanka. The species was earlier reported as new to India 

based on the specimen collected from Mahavir Wildlife Sanctuary (Joseph et al. 

2018) 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 
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Specimen examined: CWLS, Nadkem Village N 14°59'00.8" E074°12'16.0" 86 m, 

22.12.2016, R. Pallavi, GU-L224, Reception area, N14°59'04.3", E 74°06'29.7", 95.7 

m, 19.10.18, R. Pallavi, GU-L913. 

 

Malmidea perplexa Kalb, in Kalb, Rivas Plata, Lücking & Lumbsch, Bibliothca 

Lichenol. 106: 162 (2011).   

Thallus crustose, corticolous, continuous, ± smooth, dull to slightly shiny, without 

warts, green grey; medulla of thallus whitish. Apothecia sessile, rounded, 0.4-0.7 mm 

diam.; disc plane to slightly convex, brown grey to sooty; margin of piperis type, thin, 

prominent, whitish grey to dark brownish grey. Excipulum hyaline, internally without 

medullary layer, 30-70 m, without hydrophobic granules; subhymenium, light 

brown; hypothecium, hyaline. Ascospores 6-8 per ascus, non-septate, wall equally 

thickened, halonate, ellipsoid, 9−11.8×4.2−4.4 m, halo 0.5 m (Plate- 24.A). 

Chemistry: Thallus K−, KC−, PD−; no lichen substances found in TLC.  

Distribution: Brazil and Thailand. It is a new record to India. 

Notes: In CWLS it was found growing on Aporosa lindleyana within sanctuary. 

Specimen Examined: CWLS, Tirwal towards Marlem, Bitke water Hole N 

14°56'32.8" E074°08'35.9"19.01.2018, R. Pallavi, GU- L727. 

 

Malmidea variabilis Kalb. In Kalb, Rivas Plata, Lücking & Lumbsch, Bibliothca 

Lichenol. 106: 162 (2011); Joseph et al., Feddes Repertorium 129 (3): 189-192 

(2018).   

Thallus crustose, corticolous, continuous, densely verrucose, green grey to greenish; 

verrucae c. 100 m high; medulla of verrucae and of thallus whitish, K+ deep orange. 

Apothecia sessile, rounded, 0.5–0.7 mm diam.; disc plane to slightly concave, dark 

grey brown; margin of granifera type, thick, distinctly prominent, cream-coloured to 

dark blackish grey, granular. Excipulum hyaline at periphery, inner part dark brown, 

internally with medullary pockets composed of loosely arranged, periclinal hyphae 

with constricted septa, incrusted with large clusters of ochraceous–yellow 

hydrophobic granules, dissolving in KOH with K+ orange–yellow reaction; 

subhymenium brown; hypothecium blackish brown; epihymenium indistinct; 

hymenium hyaline. Asci 8-spored; ascospores non-septate, wall equally thickened, 

halonate, ellipsoid, 9.7–13.7×5.7–7.6 m, halo 1–1.2 m (Plate-24.B). 
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Chemistry: Thallus K+ yellow, C–, KC−, PD−; atranorin found in TLC.  

Distribution: Florida, North America, Thailand. It is new to India reported from 

CWLS (Joseph et al. 2018). 

Notes: Found growing on bark of Peltophorum pterocarpum within sanctuary. 

Specimen examined: CWLS, Enderem and Zambolim, N14°58′22.8″, 

E074°09′35.7″, 73.5 m, 22.02.2017, R. Pallavi, GU-L275a. 

 

Monoblastiaceae Walt. Watson, 

New Phytol. 28: 106 (1929) 

Lichenized. Thallus crustose. Photobiont Trentepohlia, Ascomata perithecioid with 

apical or lateral ostiole, solitary or in pseudostromata; involucrellum present or 

reduced, usually carbonized, sometimes with thalline margin. Hamathecium 

consisting of thin, branched and anastomosing paraphyses forming a net, non-

amyloid. Asci fissitunicate, with apical tholus, narrow to wide ocular chamber, and 

fluorescent ring or cap, non-amyloid, mostly cylindrical. Ascospores primarily 8 per 

ascus but often reduced to 2–4 or 1 per ascus, non-septate or transversely septate, 

fusiform to ellipsoid or oblong, euseptate with rectangular lumina. Sometimes 

megalosporous with large lumina and thickened walls, hyaline, rarely becoming 

brown, sometimes ornamented, nonamyloid. Conidiomata pycnidia, often beaked or 

sometimes bristle-shaped, rarely campylidia; conidia non-septate, bacillar to oblong 

or ellipsoid, typically embedded in packages of gelatinous matrix, hyaline. Secondary 

chemistry: variable but mostly lacking substances, anthraquinones and lichexanthone 

rare. Usually epiphytic on bark, sometimes on leaves, over bryophytes or on rocks. 

Predominant in the tropics, with few species extended into temperate zones. 

4.1.10: Key to the genera of Monoblastaceae in CWLS 

1. Ascospores simple, ornamented with a reticulum of 1−1.5 m tall cristae 

…………… ………………………..…….……......… Monoblastia (M. pellucida) 

1a.  Ascospores 1-(-3) septate …………………………………….….. Anisomeridium 

 

 

 

 



Thallus morphology of Family  Malmidaceae :
variabilis Kalb. Monoblastiaceae: Anisomeridium angulosum (Müll. Arg.) R.C. Harris. 

Anisomeridium complanatum (Makhija & Patw.) R. C. Harris Anisomeridium 
glaucescens (Müll. Arg.) R. C. Harris      Anisomeridium subnexum (Nyl.) R.C. Harris. 
(Scale = 1mm) 

A. 
C.  

D. E. 
F. 

Malmidea perplexa Kalb. B. Malmidea 
 

PLATE - 24
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Anisomeridium (Müll. Arg.) M. Choisy 

Icon. Lich. Univ. 3 (1928). 

Thallus crustose, epi or endophloeodal, whitish, pale grey to greenish; photobiont 

Trentepohlia. Ascomata perithecia, hemispherical to globose, simple to compound. 

Paraphyses slender, branched and anastomosed above; periphyses absent. Asci 

cylindrical to clavate, 8-spored; ascospores 1–3 septate, ovoid to clavate-fusiform, 

hyaline, smooth, uni to biseriate. Pycnidia immersed to sessile, black, ± globose or 

conical.  

 

4.1.10.i: Key to the species of Anisomeridium from CWLS 

1.  Thallus faintly UV+, ostiole eccentric, ascospores broadly fusiform, 27‒35×8‒10 

μm …...………………………………………………...………….... A. angulosum 

1a. Thallus UV- ………………………..…..….…………………..……...……….… 2 

2.  Ostiole apical, indistinct, ascospores 23−27×9−11 m, slightly constricted at 

septa, cells equal or slightly inequal in size ……...…….……….….  A. subnexum 

2a.  Ostiole eccentric ……………………………….…………………...……………. 3 

3. Ascus 2−4 per ascus, ascospores fusiform, equal celled, 45−65×9−17 m 

…………...……… …………………………......................….….. A. tarmugliense 

3a.  Ascus 8-spored ……………………………………….………….………………. 4 

4. Ascospores always 1-septate, 23‒40×6.8 m, with equal or unequal cells 

…………………… ………...…………....………...…………..... A. complanatum 

4a. Ascospores 1‒3 septate, cells are of almost equal in size, 30–37 × 8–11 µm 

………………….…………………….…………..……….………. A. glaucescens  

 

Anisomeridium angulosum (Müll. Arg.) R.C. Harris, More Florida Lichens, Incl. 

10 Cent Tour Pyrenol. (New York):144 (1995); Randive et al., Cryptogam Biodivers 

Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); 

Randive et al., Plant Science Today 8 (4):889-899 (2021). 

- Tomasellia angulosa Mull. Arg., Bot. Jb. 6:397 (1885). 

Thallus corticolous, crustose, endophloeodal, ecorticate, whitish, faint UV+ thallus. 

Perithecia black, solitary, exposed; ostiole eccentric; clypeus carbonized, broad. 

Ascus 8-spored, uniseriate; ascospores hyaline, broadly fusiform, 1‒septate, 

27.2‒34.4×8.7‒10.0 μm (Plate- 24.C).  
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Chemistry: Thallus K‒, C‒, KC‒, P‒; No lichen substances in TLC.  

Distribution: It is a new record to India. Earlier this species is reported from Cuba 

(Harris 1995). 

Notes: In the study area the species is found growing on the tree trunk of Anacardium 

occidentale. 

Specimen Examined: CWLS, from on footpath towards tree-top (700 mtr.), N14°58′ 

73.7ʺ, E074°09′38.7ʺ, 52.9 m, 13.09.2015, R. Pallavi, GU-L48. 

 

Anisomeridium complanatum (Makhija & Patw.) R. C. Harris, More Florida 

Lichens, Incl. 10 Cent Tour Pyrenol. (New York):144 (1995); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 (2021).  

- Ditremis complanata Makhija & Patw. Biovigyanam 16 (1):15 (1990). 

Thallus crustose, corticolous, greenish-white to brown, smooth, evanescent, UV-. 

Perithecia always solitary, black, carbonised, flattened, flush with the thallus, 

externally visible as the orbicular, or circular black spots, 0.7-1.5 mm in diam.; 

ostioles black, punctuate, ecentric; perithecial wall dimidiate; hymenium not 

inspersed; ascospores 8-per ascus, fusiform, 1‒septate, with equal or unequal cells, 

23‒40×6.8 m in size (Plate- 24.D). 

Chemistry: Thallus K‒, C‒, KC‒, P‒; No lichen substances in TLC. 

Distribution: India (Andaman & Nicobar Islands, Karnataka, Kerala and Tamil 

Nadu). Endemic. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimen Examined: CWLS, Kumbegal village and treetop forest Dept pointer, 

N14° 58′21.3ʺ, E074°09′40.0ʺ, 74.6 m, 13.03.2016, R. Pallavi, GU-L131. Endrem 

N14°58′ 22.6ʺ E074°09′31.9ʺ 86.9 m, 07.03.2016, R. Pallavi, GU-L109. 

 

Anisomeridium glaucescens (Müll. Arg.) R. C. Harris, More Florida Lichens, Incl. 

10 Cent Tour Pyrenol. (New York):144 (1995); Randive et al., Plant Science Today 8 

(4):889-899 (2021).  

- Arthopyrenia glaucescens Mull. Arg., Bot. Jb. 6: 405 (1885). 

Thallus crustose, corticolous, smooth, continuous, olive-green, thin, shiny, corticate, 

UV–. Perithecia, immersed, black, solitary; ostiole ecentric; perithecial wall cellular, 
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bark cells absent; pseudoparaphyses slender, branched and anastomosing especially 

above; colourless hymenium, clear. 8-spored ascus; ascospores 30–37 × 8–11 µm, 

fusiform, smooth walled, transversely 1–3-septate, cells equal in size, (Plate-24.E). 

Chemistry: No lichen substances in TLC and spot tests. 

Distribution: India, (Kerala) Cuba. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimen examined: CWLS, Edda patroling station, N14°59'50.5" E074°11'59.5" 

9.11.2017, R. Pallavi GU-L620. 

 

Anisomerdium subnexum (Nyl.) R.C. Harris, More Florida Lichens, Incl. 10 Cent 

Tour Pyrenol. (New York):144 (1995); Randive et al., Cryptogam Biodivers Assessm 

2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et 

al., Plant Science Today 8 (4):889-899 (2021).  

- Verrucaria subnexa Nyl. Bull. Soc. linn. Normandie, Sér. 2 7: 181 (1873). 

Thallus corticolous, crustose, yellow-grey, smooth, shining, sometimes powdery, 

endophloeodal, Perithecia solitary, 0.25-0.5 mm diam., convex-hemispherical, 

completely covered with thallus or naked around ostiole and black; ostioles indistinct, 

plane or sometimes slightly depressed, apical. Pseudo-paraphyses branched, 

anastomosed. Asci 8-spored, uniseriate or rarely biseriate; ascospores colourless, 1-

septate, 23−27×9−11 m, oblong-ellipsoid, cells slightly unequal or equal in size, 

slightly constricted at septum (Plate-24.F). 

Chemistry: Thallus K‒, C‒, KC‒, P‒; No lichen substances in TLC. 

Distribution: India (Andaman & Nicobar Islands, Goa), endemic to India.  

Note: This species was earlier reported by Phatak et.al. (2004) from CWLS. 

However, the specimen was untreatable at LWG and the description is based on 

Harris (1995). 

 

Anisomeridium tarmugliense (Makhija & Patw.) R.C. Harris, More Florida 

Lichens, Incl. 10 Cent Tour Pyrenol. (New York): 144(1995); Randive et al., Int. J. 

Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 

(2021).  

- Ditremis tarmugliense Makhija & Patw., Biovigyanam 16(1): 15 (1990).  
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Thallus corticolous, crustose, greenish white to totally evanescent, endophloeodal, 

UV−. Perithecia solitary, black, uniformly scattered on the thallus or very rarely two 

comes together but not fused, globose, subglobose, orbicular, strongly emergent, 

vertically elongated, 0.2−0.35 mm in diam.; ostioles eccentric, black with a white 

wide pore. Perithecial wall thick, black, entire, thin at base; hymenium inspersed. 

Ascus 2−4 per ascus; ascospores fusiform, 1-septate, equal celled, 

45.12−65×9.1−16.7 m (Plate-25.A). 

Chemistry: Thallus K‒, C‒, KC‒, P‒; No lichen substances in TLC. 

Distribution: India (Andaman & Nicobar Islands), endemic. 

Notes: Found growing on bark of Careya arborea within sanctuary. 

Specimen Examined: CWLS, Enderem and Zambolim, N14°58′22.8ʺ, 

E074°09′35.7ʺ, 73.5 m, 22.02.2017, R. Pallavi, GU-L274, GU-L275a. 

 

Monoblastia Riddle 

Mycologia 15(2): 70 (1923) 

Lichenized. Thallus crustose, uniformly ecorticated, photobiont green alga; perithecia 

solitary, black, ostiole terminal; paraphyses persistent, thickly branched and 

anastomosing. Asci cyndrical, ascospores uniseriate, colourless, simple, large, with 

thick spore membrane often with cristae. 

The genus is represented by only one species 

 

Monoblastia pellucida Aptroot, Bryologist 94(4): 404 (1991); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 (2021).  

Thallus corticolous, crustose to slightly squamulose, bluish-gray, epiphloeodal, 

smooth. Perithecia solitary, pale ochraceous, hemispherical, 0.4-0.7 mm diam.; ostiole 

obconical, medium-brown, apical. Perithecial wall closed, not carbonized; hymenium 

colorless, not inspersed; psedoparaphyses filamentous, only branched and 

anastomosing at the tips. Asci cylindrical, 6−8 per ascus, uniseriate; ascospores, 

subglobose to ellipsoid, hyaline, not septate, ornamented with a reticulum of 1−1.5 

m tall cristae, without a conspicuous gelatinous layer, 9−11×6−9 m. 

Chemistry: Thallus K‒, C‒, KC‒, P‒; No lichen substances in TLC or pale grey spot 

at Rf class 4. 
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Distribution: India (Goa), Florida and France. 

Note: The species was collected by Divakar and Chatterjee from CWLS and 

preserved at herbarium LWG. Found growing on bark of Anacardium occidentale 

within sanctuary.  

Specimen Examined: CWLS, 29.06.2004. Divakar and Chatterjee, LWG-04.00438. 

 

Naetrocymbaceae Höhn. ex R.C. Harris 

More Florida Lichens, Incl.10 cent Tour Pyrenol. (New York): 62 (1995) 

Non-lichenized (saprotrophic), rarely (weakly) lichenized or lichenicolous. Thallus 

crustose. Photobiont, if present, trentepohlioid. Ascomata perithecioid with apical or 

lateral ostiole, solitary or aggregate, with more or less fused involucrellum more or 

involucrellum absent. Hamathecium consisting of branched paraphyses, often with 

refractive tips, non-amyloid. Asci fissitunicate, with apically thickened walls, lacking 

an ocular chamber, non-amyloid, obclavate to pyriform. Ascospores 8 per ascus, 

transversely septate, fusiform to ellipsoid, euseptate with rectangular lumina, hyaline 

to brown, non-amyloid. Conidiomata pycnidia; conidia non-septate, shortly bacillar, 

hyaline. Secondary chemistry: no substances. Usually epiphytic on bark or wood, 

rarely on rock or lichenicolous. 

 

Naetrocymbe Körb. 

Parerga Lichenol. (Breslau) 5: 441 (1865) 

Thallus crustose, thin, epi- or usually endophloedal. Photoblont a green alga 

(Trentepohlia). Ascocarps perithecia, simple, sunken or adnate, somewhat confluent, 

globular to hemispherical, peridium brown or blackish-brown, complete or dimidiate, 

ostiole erect or rarely eccentric. Paraphyses thick with short or long cells, free, 

gelatinised, sometimes branched and anastomosed. Asci with or without ocular 

chamber, usually 8-spored, spores colourless, oval-ellipsoid, with blunt ends, 

transversely 1-5-septate, constricted at septa. 

The family is represented by only one genus and species in CWLS. 

 

Naetrocymbe fraxini (A. Massal.) R.C. Harris, More Florida Lichens, Incl. 10 cent 

Tour Pyrenol. (New York): 62 (1995); Randive et al., Cryptogam Biodivers Assessm 

2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

   -Arthopyrenia fraxini A. Massal., Ric auton. lich. crost. (Verona): 167 (1852). 
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Thallus crustose, corticolous, grey or brownish-grey, smooth, endophloeodal. 

Ascomata perithecia, solitary or 3−5 aggregated, 0.25−0.50 mm diam, naked or 

covered with corticiform layer of thallus, dull whitish; ostioles indistinct, plane to 

depressed, area around ostiole raised, umbonate; peridium brown-black, slightly 

laterally spreading, thin or indistinct at base; pseudoparaphyes branched and 

anastomosed. Asci 8-spored, biseriate; ascospores hyaline, 1-septate, 

20.1−26.3×7.5−7.85 m, slightly constricted at middle. Pycnidia not seen (Plate- 25 

.B). 

Chemistry: Thallus and medulla K–, C–, KC–, P–; no lichen substances found in 

TLC.  

Distribution: India (Andaman & Nicobar Islands, Karnataka and Kerala); Europe, 

North America. It is a new distributional record to Goa. 

Notes: Found growing on bark of Croton sp within sanctuary. 

Specimen Examined: CWLS, Near Treetop watchtower pointer area, N14°58'22.6ʺ, 

E74°09'31.9ʺ, 73.5 m, 26.03.2015, R. Pallavi, GU-07, Bhutpal tribal area, N14° 

58'21.3ʺ, E074°09'40.0ʺ, 74.6 m, 06.02.2016, R. Pallavi, GU-L92. 

 

Parmeliaceae F. Berchtold & J. Presl. 

O Priřozenosti rostlin, aneb Roastlinář 1: 273 (1820) 

Lichenized, rarely lichenicolous. Thallus foliose, fruticose or rarely crustose. 

Photobiont trebouxioid. Ascomata apothecia, zeorine, with cupulate exciple. 

Hamathecium consisting of sparingly branched paraphyses, amyloid. Asci semi-

fissitunicate, with amyloid apical tholus and amyloid walls. Ascospores usually 8 per 

ascus, rarely multispored or reduced to 2–4 per ascus, non-septate, ellipsoid to oblong 

or cylindrical, hyaline or brown, non-amyloid. Conidiomata pycnidia; conidia non-

septate, ellipsoid, bifusiform, fusiform or filiform. Secondary chemistry: rich in 

secondary metabolites, including aliphatic acids, anthraquinones, benzyl ester, 

depsides, depsidones, pulvinic acid derivative, terpenoids, and xanthones. On bark, 

rocks and soil.  

The family is represented by only one genus and species in CWLS. 

 

 

 



Thallus morphology of Family   

 

Monoblastiaceae:
(Makhija & Patw.) R.C. Harris  Naetrocymbaceae: 
R.C. Harris Pertusariaceae: Pertusaria concinna Erichson Pertusaria punctata Nyl.  
Phlyctidaceae: Phlyctis communis Chitale & Makhija Phlyctis Karnatakana S. Joshi & 
Upreti. (Scale = 1mm)

A. 
B. 

  C. D. 
E. F. 

Anisomeridium tarmugliense 
Naetrocymbe fraxini (A. Massal.) 

PLATE - 25

A

C

E

B

D

F
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Parmotrema A. Massal. 

Atti Reale Ist. Veneto Sci. Lett. Arti, Ser. 3, 5: 248 (1860) 

Thallus foliose, usually loosely attached to substratum, large, lobes apically round, 

margins with or without simple or branched cilia, grey to grey-green, with or without 

white-maculae, isidia and soredia; lower side brown to black, rhizines simple or 

mostly in the central part; a wide marginal zone paler and nude; photobiont a green 

alga, Trebouxia. Ascomata apothecia, laminal, lecanorine, generally pedicellate; disc 

brown, entire or perforate; hymenium hyaline, l+ blue. Asci 8-spored; ascospores 

hyaline, simple, ellipsoid, thick walled. Pycnidia laminal, immersed; pycnoconidia 

sublageniform, filiform or bacilliform. Atranorin usually present in upper cortex with 

usnic acid or lichexanthone.  

 

Parmotrema latissimum (Fée) Hale, Phytologia 28: 337 (1974); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 

- Parmelia latissima Fée, Essai Crypt. Exot., Suppl. Révis. (Paris): 119 (1837) 

Thallus foliose, corticolous, 15−23 cm across; lobes rotund, 8−20 mm wide, eciliate; 

upper side grey, emaculate, lacking isidia and soredia; lower side centrally black; 

wide marginal zone tan, nude; medulla white. Apothecia to 16 mm in diam., 

imperforate; ascospores 23−19×13−18 µm.  

Chemistry: Medulla K+ yellow turning red, C-, P+ orange-red. Atranorin and 

salazinic acid present in TLC. 

Distribution: India (West Bengal -plains); China, central and south America tropical 

America. 

Note: This species was reported by Phatak et al. (2004) from Gaodongrem Village of 

CWLS. It was found growing on bark of Peltophorum sp. The specimen was 

untraceable at herbarium LWG and the description is based on literature. 

 

Pertusariaceae Körb. 

Syst. Lich. Germ (Breslau): 377 (1855)  

Lichenized. Thallus crustose. Photobiont chlorococcoid. Ascomata peri- or 

apothecioid, zeorine. Hamathecium consisting of branched paraphyses, non-amyloid. 

Asci semi-fissitunicate, apically thick-walled, amyloid, with distinctive ocular 

chamber, clavate to cylindrical. Ascospores 2–8 per ascus, non-septate, large, 

http://www.indexfungorum.org/names/Names.asp?strGenus=Parmelia
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ellipsoid, thin- or thick-walled, 2-layered, hyaline or rarely brown. Conidiomata 

pycnidia; conidia non-septate, bacilliform, hyaline. Secondary chemistry: chlorinated 

xanthones, depsides, depsidones, and lichexanthone. On bark, rocks and soil.  

The family is represented by only one genus in CWLS. 

 

Pertusaria DC.  

In Lamarck & de Candolle, Fl. Franç., Edn. 3(Paris) 2: 319 (1805) 

Thallus crustose, verrucose-granular, fissured or areolate, corticated, usually 

corticolous or on plant remains; photobiont green alga, Trebouxia. Ascomata 

apothecia, mostly raised and innate in fertile verrucae, more than a few or single in 

each verrucae; wide disc, lecanorine or small, punctiform. Paraphyses bifurcated and 

variously reticulately anastomosing. Thick walled asci, 1 – 8 spored;  colourless 

ascospores, ovoid ellipsoid, spore wall thick, single, dual sometimes triple layered, 

frequently constulate and infrequently laminate.  

 

4.1.11: Key to the species of Pertusaria from CWLS 

1.  Fertile veruccae constricted at base, abundant, acus 3–4 spored, 80–120×38–60           

µm, ascospore wall smooth ……………………............…....……….. P. concinna   

1a.  Fertile veruccae not constricted at base, rare, ascus 2 spored, ascospores 48–

62×26–32 µm, sometimes inner wall radially constulate …..............… P. punctata    

 

Pertusaria concinna Erichsen, Feddes Repert. Spec. Nov. Regni Veg. 41: 79 (1936); 

Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. 

J. Life Sci, SI A9: 31-36 (2018). 

Thallus corticolus, crustose, white-grey; fertile warts abundant, crowded, constricted 

at base. Apothecia perithecioid, 0.6–1.0 mm diam, brown, dark brown to black disk; 

ascospore 3–4 per ascus, 80–120×38–60 µm, smooth, uniformly thickened and 

unequal inner wall (Plate-25.C). 

Chemistry: Thallus K+ yellow, C–, KC–, PD–. No chemical detected in TLC. 

Distribution: India (Chhattisgarh, Himachal Pradesh, Karnataka, Madhya Pradesh 

and Tamil Nadu), endemic. This is new record for Goa. 

Notes: Found growing on bark of Artocarpus integrifolis within sanctuary. 

Specimen Examined: CWLS, Reception area, N14°59'04.3ʺ, E074°06'29.7ʺ, 95.7 m, 

26.03.2015, R. Pallavi, GU-15. Near Astragal Checkpost, N14°58'37.5ʺ, E 
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074°09'06.7ʺ, 43.4 m, 13.07.2015, R. Pallavi, GU-30. On the way to treetop, N14° 

53'43.9ʺ, E074°07'30.3ʺ, 148 m, 13.03.2016, R. Pallavi, GU-163. Vadhali Ghati, 

N15°01'17.1", E074°12'29.9", 08.04.2018, R. Pallavi, GU-L834a. 

 

Pertusaria punctata Nyl., Bull. Soc. Linn. Normandie, seŕ. 2, 2: 71 (1868). 

Thallus corticolous crustose, verrucose, olivaceous grey to grey, faintly 

pseudocyphellate; fertile veruccae not constricted at base. Apothecia perithecioid, 

rare, solitary, ostiole single, brown black; ascospores 2 per ascus, hyaline, 48–62×26–

32 µm, double walled, sometimes inner wall constulate (Plate-25.D). 

Chemistry: Thallus K+ yellow, C–, KC–, P–; Atranorin present in TLC. 

Distribution: India (Himachal Pradesh, Karnataka, Madhya Pradesh and Tamil 

Nadu), endemic. This is a new record for Goa. 

Notes: Found growing on bark of Ficus benghalensis within sanctuary. 

Specimens examined: CWLS, Towards Kuske village on road, N14°58'45.3ʺ, 

E074°08' 28.7ʺ, 96.4 m, 28.05.2015, R. Pallavi, GU-L21. 

 

Phlyctidaceae Poelt ex J.C. David & D. Hawksw., 

Syst. Ascom. 10(1): 15 (1991). 

Lichenized. Thallus crustose. Photobiont chlorococcoid. Ascomata apothecioid, 

sometimes aggregate, zeorine, margin often lobulate. Hamathecium consisting of 

mostly unbranched, sometimes slightly capitate paraphyses, amyloid. Asci apically 

slightly thick-walled, with shallow apical tholus, outer wall amyloid, clavate to 

cylindrical. Ascospores 8 per ascus, sometimes reduced to 2–4 or 1 per ascus, 

transversely septate to muriform, fusiform to ellipsoid, euseptate with thin septa and 

walls, hyaline. Conidiomata pycnidia; conidia non-septate, bacillar, hyaline. 

Secondary chemistry: depsidones (e.g., norstictic acid). Usually epiphytic on bark, 

sometimes on rocks or soil. 

The family is represented by only one genus in CWLS. 

 

Phlyctis (Wallr.) Flot.  

Bot. Ztg. 8 571 (1850). 

Thallus crustose, smooth to verruccose. Photobiont Photococcoid green alga. 

Ascomata apothecioid, sunken in the thallus or erumpent, round, with indistinct 

thalline margin. Proper exciple present or absent. Paraphyses unbranched or furcated 
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at apices. Asci 1-8 spored bitunicate. Ascospores colourless, transversely to 

multicelled-muriform, thin walled, elongate-ellipsoid, lacking mucilaginous sheath.  

 

4.1.12: Key to species of Phlyctis from CWLS 

1.  Thallus containing salazinic and norstictic acid, ascospores transversely 7−16 

septate, rarely sub-muriform with 1-2 vertical septa, 18−45×6−9 µm 

………………………………………………………………............. P. communis 

1a.  Thallus containing only norstictic acid ……………….………….……………… 2 

2. Ascospores large, 50–54×5–7 µm, transversely 7-septate, fusiform to crescent 

shape, I+ wine red ………..…………………...……………….………. P. unicata 

2a. Ascospores smaller, 20–30×5–7 µm, transversely 7-septate, fusiform to crescent 

shaped, I– ………………………………………...…...………….. P. karnatakana 

 

Phlyctis communis Chitale & Makhija, Mycotaxon 120:76 (2012). 

Thallus crustose, corticolous, grayish tinch of green-white, in patches, distribution 

over the bark, cracked, areolate, shiny uneven, black hypothallus. Apothecia round, 

immersed, white to black, oblonge, many,thallus crowded all over, primarily radially 

arranged in small circles, later grouped unification into each other developing very 

huge patches, up to 1−3.5 mm in diam.; disc white to black, covered by a white 

pruina. Exciple brownish, hymenium colourless to pale yellow, KI−; paraphyses 

simple to bifurcated at ends; brownish hypothecium KI+ blue, 8-spored asci, KI+ 

blue. Colourless ascospores, 18−33 (45) × 6−9µm and 7−14 (−16) transversely 

septate to sub-muriform, (Plate- 25.E). 

Chemistry: Norstictic and salazinic acids present in TLC, UV–; thallus K+ (yellow 

turning red), C–, KC–, P+ (yellow). 

 Distribution:  India (Maharashtra). This species is new record for Goa. 

Notes:  Found growing on bark of Terminalia elliptica in dry deciduous forest in 

CWLS.   

Specimens examined: CWLS, Ravan Donger, N15°02'12.64", E074°13'42.62", 

16.01.2018, R. Pallavi, GU-L690. 

 

Phlyctis karnatakana S. Joshi & Upreti, Bryologist 113 (4): 726 (2010). 

Thallus corticolous, crustose, whitish-grey, subleprose, ecorticated, in irregular 

patches, cracked; prothallus indistinct; photobiont a green protococcoid alga. 
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Apothecia numerous, mostly aggregated, round to irregular in margins, granular, 

semi– immersed, uneven, 0.3–0.4 mm in diam.; disc black, plane, slightly pruinose. 

Epithecium minutely granular, brown– opaque; hymenium hyaline, clear; 

hypothecium pale yellow to pale brown; paraphyses, slender, simple, conglutinate, 

apices anastomosing. Asci 8-spored, clavate, thin walled, I + red. Ascospores hyaline, 

transversely 7-septate, fusiform, crescent shaped, I–, 20–30×5–7 µm (Plate- 25 .F). 

Chemistry: Thallus K+ red, PD+ yellow– orange, C–; containing norstictic acid only 

in TLC. 

Distribution:  India (Karnataka & Goa). This species is new record for the sanctuary. 

Notes: Found growing on bark of Artocarpus gomezianus subsp. zeylanicus in 

CWLS.  

Specimens examined: CWLS, Vadhali Ghati, N14°58'35.1", E074°07'52.7", 

01.04.2018, R. Pallavi, GU-L822. 

 

Phlyctis uncinata Stirt., J. Linn. Soc., Bot. 14: 464 (1875).  

Thallus corticolous, crustose, rough, subleprose, greenish grey, whitish green to 

greyish green, ecorticate; photobiont cells green protococcoid; prothallus white. 

Apothecia round to irregular, solitary to aggregate, immersed, 0.4–0.5 mm; disc 

blackish, finely pruinose; thalline margin recurved. Proper exciple hyaline to 

brownish, apically dark; epihymenium granular, brownish; hymenium hyaline, clear, 

I+ wine red; subhymenium hyaline. Asci clavate, 8-spored, I+ wine red. Ascospores 

hyaline, fusiform, crescent shape, transversely 7-septate, 50–54 × 5–7 µm, I+ wine 

red (Plate- 26.A).  

Chemistry: Thallus K+ yellow turning red, PD+ yellow-orange, C–; norstictic acid 

detected in TLC.  

Distribution: New Zealand, Thailand and Vietnam (Joshi et al. 2015). This species is 

a new record for India. 

Notes: Found growing on bark of Phyllanthus emblica in moist deciduous forest 

within CWLS. 

Specimens examined: CWLS, Nadkem Village, N 14°59'00.8", E074°12'16.0", 86 

m, 22.12.2016, R. Pallavi, GU-L227.  
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Physciaceae Zahlbr. 

In Engler, Syllabus, Edn. 2 (Berlin): 46 (1898) 

Lichenized. Thallus crustose to squamulose, foliose, or subfruticose, usually white-

grey, more rarely brown-grey to olive-brown. Photobiont Trebouxia. Ascomata 

apotheciate, usually lecanorine, rarely lecideine. Hamathecium consisting of 

unbranched to slightly branched, usually slightly capitate paraphyses, amyloid. Asci 

semi-fissitunicate, with apical tholus, small ocular chamber, and pale axial body 

broadening and open towards the tip and laterally bordered by a darker amyloid layer, 

clavate. Ascospores usually 8 per ascus, rarely reduced to 4 per ascus, transversely 

septate (1–3-septate), rarely pseudomuriform with additional small lumina 

(sporoblastidia), ellipsoid, usually with endospore thickenings and lumina with 

characteristic internal shapes, (dark) brown, non-amyloid. Conidiomata pycnidia; 

conidia non-septate, bacillar, hyaline. Secondary chemistry: variable, commonly with 

depsides (e.g., atranorin), terpenes, depsidones (e.g., norstictic and salazinic acid), and 

sometimes anthraquinones (e.g., pigmented medulla or underside). Epiphytic on bark 

or sometimes over bryophytes, less commonly on rocks.  

 

4.1.13: Key to the genera of Physciaceae in CWLS 

1.  Upper cortex composed of longitudinally oriented, thick walled, conglutinate 

hyphae …………………………………...……..…. Heterodermia (H. obscurata) 

1a.  Upper cortex otherwise, composed of paraplectenchymatous tissue …….. Physcia 

 

Heterodermia Trevis. 

Atti Soc. Ital. Sci. Nat. 11: 613 (1868) 

ThalIus foliose, adnate, suberect, rosulate to pendulous, dichotomously or irregularly 

branched, heteromerous, corticated on both the sides or only on upper side; 

photobiont a green alga; upper cortex uniformly or unevenly thick, composed of 

longitudinally oriented, compact to conglutinate, thick-walled hyphae; lower side 

corticated and rhizinate or ecorticated and then rhizines arising from usually 

corticated margins. Apothecia laminal, sessile to pedicellate, lecanorine; asci 8-

spored; ascospores 1-septate, thick walled, Pachysporaria-type, with or without 

sporoblastidia. Atranorin always present in upper cortex. 

The genus is represented by only one species in CWLS. 
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Heterodermia obscurata (Nyl.) Trevis., Nouvo G. Bot Ital. 1: 114 (1869). Physcia 

obscurata Nyl., Acta Soc. Sci. Fenn, 7(2): 440 (1863); Randive et al., Cryptogam 

Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 

(2018). 

Thallus crustose, corticolous, 10–15cm branched; lobes to 2 mm wide, with short 

lateral lobules; corticated on upper side only; upper side grayish to darker; lobules 

sorediate at apices or apices recurved labriform sorediate; lower surface deep yellow 

to brown, rhizines on margins. Apothecia rare substipate, 5 mm in diam.; ascospores 

25−35×15−19 µm, with 1−3 sporoblastidia in each locule (Plate- 26.B). 

Chemistry: Medulla K+ yellow or purple, C−, P+ pale yellow or P−. Atranorin and 

zeorin present in TLC. 

Distribution: India (Arunachal Pradesh, Himachal Pradesh, Jammu & Kashmir, 

Kerala, Maharashtra, Manipur, Nagaland, Sikkim, Tamil Nadu, Uttarakhand and West 

Bengal -hills), Bhutan, China, Japan, Nepal, New Zealand, the Philippines and 

Thailand; Africa, North, Central and South America.  

Notes:  Found growing on bark of Peltophorum ferrugineum tree. 

Specimen examined: CWLS, Gaodongerem Village, 700 m, 25.08.2002, S. Pathak, 

C. Samuel, Janet & Telcy LWG-00.03. 

 

Physcia (Schreb.) Michx. 

FI. Boreali-Americ., 2: 326 (1803) 

Thallus foliose, loosely attached, often suborbicular, radially lobate, pale grey to 

darker, with or without isidia and soredia; lower side pale brown to black, with 

concolours rhizines; photobiont Trebouxia; medulla white. Ascomata apothecia, 

laminal, lecanorine, disc brown to black; exciple lecanorine; hymenium and 

hypothecium hyaline; paraphyses branched, brown at apices; Asci 8 spored; 

ascospores Physcia or Pachysporaria type, brown, 2 celled, ellipsoid. Pycnidia 

laminal; pycnoconidia subcylindrical, 4–6 µm long. Atranorin always present in upper 

cortex. 

 

4.1.13. i: Key to the species of Physcia in CWLS 

1.  Medulla K+, zeorin present, lobes tip incised, lower surface greyish brown to 

reddish ……………………………………….………...…………… P. tribacoides 



Results and Discussion 

 

152 
 

1a. Medulla K−, zeorin present, lobe margin crenulate, lower surface grey 

……………………..………………………………………...………… P. tribacia   

 

Physcia tribacia (Ach.) Nyl., Flora, Regensburg 62: 48 (1879). Lecanora tribacia 

Ach., Lich. Univ.: 415 (1810); Randive et al., Cryptogam Biodivers Assessm 2 (1): 

26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018). 

Thallus corticolous, foliose, whitish-gray to dark gray, 2−3 cm through, more or less 

adnate to the substratum; lobes imbricate, narrow up to 0.5−1 mm broad, margin 

crenulate; upper side pale, grayish to dark grayish, usually shiny lacking pruina; 

soralia marginal to terminal, starting on the upper side of the extreme lobe tips, 

granular; rhizines few, small, simple, brown to black. Apothecia absent. 

Chemistry: Atranorin present in TLC, thallus K+ (yellow) , K−, C−, KC−, P−. 

Distribution: India (Himachal Pradesh, Karnataka, Madhya Pradesh, Maharashtra, 

Sikkim, Tamil Nadu and Uttarakhand), Australia, Japan and Nepal; East Africa; 

Europe, North America. 

Notes: Found growing on bark of Strychnos nux-vomica tree. 

Specimens examined: CWLS, Kumbegal village and treetop forest Dept pointer, 

N14°58′ 53.6ʺ, E074°07′01.5ʺ, 73.2 m, 13.07.2015, R. Pallavi, GU-L126c. Kumbegal 

village and treetop forest Dept pointer, N14°58′21.3ʺ, E074°09′40.0ʺ, 74.6 m, 

13.03.2016, R. Pallavi, GU-L133. 

 

Physcia tribacoides Nyl., Flora, Regensburg 57: 307 (1874). 

Thallus corticolous, foliose, bluish to greenish-gray, 1-7(-10) cm across, more less 

adnate to the  substratum; lobes imbricate 0.5−3(−5) mm broad, rounded at the tips, 

incised, without cilia; upper side pale grayish white, usually glossy without prunia; 

soralia marginal to liminal, in small patches, capitate, granular, spreading all over the 

thallus; rhizings few, small, simple, white to black. Apothecia rare, 0.1−1.2 mm in 

diam., subsessile; disc brown, sometimes pruinose; epihymenium reddish brown; 

hymenium and hypothecium hylaline. Ascospores brown, Physcia to Pachysporaria 

type, 17.5−28×7−12 µm (Plate-26.C). 

Chemistrey: Atranorin, zeorin and triterpenoids present in TLC, UV−, thallus K+ 

(yellow), C−, KC−, P−. 
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Distribution: India (Arunachal Pradesh, Himachal Pradesh, Madhya Pradesh, 

Maharashtra, Manipur, Nagaland, Sikkim and Tamil Nadu), Australia, Bhutan, Japan, 

Nepal and New Zealand; Europe. This is a new record for Goa. 

Notes: Found growing on bark of Acatia catachu tree. 

Specimens Examined: CWLS, Cotigao Wildlife Sanctuary Gate, N14°58′53.6ʺ, 

E074°07′01.5ʺ, 73.2 m, 13.03.2016, R. Pallavi, GU-L115. 

 

Pilocarpaceae Zahlbr. 

In Engler & Prantl, Nat. Pflanzenfam., Teil. I (Leipzig)1(1):116(1905). 

Lichenized. Thallus crustose. Photobiont chlorococcoid. Ascomata apothecia, 

biatorine, rarely lecideine, margin byssoid in some genera. Hamathecium consisting 

of unbranched to branched and anastomosing paraphyses, amyloid. Asci 

semifissitunicate, with weakly amyloid apical tholus and amyloid walls, with darker 

amyloid tubular structure in tholus, clavate to cylindrical. Ascospores 8 per ascus, 

more rarely reduced to 2–4 or 1 per ascus, transversely septate to muriform, ellipsoid 

to oblong or acicular-filiform, hyaline, non-amyloid. Conidiomata pycnidia or 

campylidia; conidia variable, non-septate to transversely septate, ellipsoid to bacillar 

or filiform-tapering and then often curved, sometimes with lateral appendages 

(Badimia), hyaline. Secondary chemistry: variable, often lacking substances, or with 

depsidones, depsides, dibenzofuranes, triperpenoides, xanthones, anthraquinones, and 

pulvinic acid derivates. Usually epiphytic on bark, but sometimes foliicolous.  

 

4.1.14: Key to the genera of Pilocarpaceae from CWLS 

1.  Thallus corticolous and or follicolous …………………….……..…………..….. 2  

1a.  Thallus exclusively foliicolous …………………………….....…………..……... 3 

2.  Thallus corticolous, apothecial margin thin, visible as a whitish, excipulum 

strongly reduced ……………………………………………….……. Byssolecania 

2a.  Thallus corticlous and or foliicolous, apotheical margin whitish to byssoid, 

compact .……….……………………...…….……………...………….. Byssoloma  

3.  Conidiomata campylidia, apothecia brown to reddish brown, white-yellow 

pruinose, ascospore muriform, hyaline, 60−80×14−25 µm 

……………………………………...………...…Sporopodium (S. xantholeucum) 

3a.  Conidiomata otherwise ………………………...…...…………………….……… 4 
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4.  Usnic acid and zeorin present, apothecial margin pale to whitish, disc pale 

yellowish, ascospores 1-septate, often constricted at septum, 9–12.2×2.5–5.2 µm 

……………….……………………………… ..….…... Fellhanera (F. bouteillei) 

4a.  Stictic, hypostictic acids, atranorin present, apothecial margin prominent, pale 

reddish-white, smooth to minutely crenulate, ascospores colourless, muriform, 

80−100 (−115)×20−25 m ... ……………….….…….. Loflammia (L. epiphylla) 

 

Byssolecania Vain. 

 Ann Acad. Sci. fenn., Ser. A 15 (no.6): 167(1921) 

Thallus foliicolous, rarely corticolous, crustose, continuous, ecorticate, smooth to 

farinose, greenish to brownish grey. Photobiont chlorococcoid. Apothecia closely 

adnate and spot-like, rounded; disc plane to slightly convex, brownish to black; 

margin biatorine, thinly byssoid or completely reduced but paler, marginal zone often 

visible. Excipulum much reduced, prosoplectenchymatous in inner parts and with 

short, free hyphae in outer parts. Hypothecium prosoplectenchymatous, brownish to 

aeruginous. Epihymenium indistinct or black. Hymenium colourless, I + dark blue, Kl 

+ dark blue. Paraphyses distinct, unbranched. Asci clavate, I+blue. Ascospores (2-)4-

8 per ascus, ellipsoid to oblong cylindrical, transversely septate, without or with slight 

constrictions at septa, 5–8 times as long as broad, colourless.  

The genus is represented by only one species in CWLS. 

 

Byssolecania sp. 

Thallus corticolous, crustose, continuous, smooth, greenish to greenish-grey, 5−25 

mm across. Apothecia adnate, prominent, rounded, 0.3−0.8 mm diam.; disc flat to 

slightly convex, dark brown to blackish brown; margin thin, persistent, visible as a 

whitish marginal zone. Excipulum strongly reduced, composed of short, loosely 

woven hyphae, colorless; hymenium colorless; paraphyses unbranched. Asci clavate, 

8-spored; ascospores oblong, 3-septate, with slight constrictions at septa, 

20−24×3.5−4.5 µm, colorless.  

Chemistry: Thallus K−, C−, KC−, P−; No lichen substances in TLC.  

Distribution: The species of the genus are distributed in tropical areas of world. In 

India two species of the genus are distributed in Eastern Himalaya and Western Ghats. 



Thallus morphology of Family Phlyctidaceae: 
Heterodermia obscurata (Nyl.)Trevis. Physcia tribacoides Nyl.  Pilocarpaceae: 
Byssoloma permutans (Nyl.) Lücking. Byssoloma subdiscordans (Nyl.) P. James.  
Felhanera bouteillei (Desm.) Vezda. (Scale = 1mm)

A. 
C. D. 
E. F. 

Phlyctis uncinata Sitrt.  Physciaceae: B. 

PLATE - 26

A

C

E

B
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Notes: The species of Byssolecania are usually foliicolous, but this specimen was 

found growing on bark of Peltophorum ptelocarpum, in moist deciduous forest type 

within CWLS. Therefore, its identity is not yet confirmed. 

Specimens examined: CWLS, Vadhali Ghati, N15°01'17.1", E074°12'29.9", 

08.04.2018, R. Pallavi, GU-L830b. 

 

Byssoloma Trevis.,  

Spighe Paglie: 6 (1853). 

Thallus corticolous or foliicolous, crustose, effuse, ecorticate. Photobiont 

chlorococcoid. Ascomata apothecia, sessile, ± circular. True exciple formed by 

loosely intricate hyphae, tomentose-arachnoid in some species. Thalline exciple 

absent; hymenium I+ blue; hamathecium of paraphyses, not or slightly thickened at 

apices, simple or branched; hypothecium dark red-brown, K± purple; asci 8-spored, 

rather thick-walled, KI+ blue, apical dome containing a darker blue tubular ring 

structure, and an amyloid fuzzy coat. Ascospores 3-septate, colourless. Conidiomata 

pycnidia, sessile, ± globose, usually covered by a layer of loosely interwoven hyphae. 

Conidiophores simple, with apically formed conidia. Conidia simple, flask shaped, 

bacilliform or ± ellipsoid and constricted at the middle. Chemistry: argopsin 

sometimes detected in one species, otherwise lichen products absent.  

 

4.1.14. i: Key to the species of Byssoloma in CWLS. 

1.  Thallus corticolous, norstictic acid present, margin whitish, byssoid, compact, 

ascospores 3-septate, 10–18×4–5 m ………………...….…....…… B. permutans  

1a. Thallus foliicolous, lacking lichens substances, apothecial margin whitish byssoid 

in young stages, spreading laterally over thallus surface ascospores 3-septate, 

slightly constricted at septa, 11–16×2.5–4 m ……...…………. B. subdiscordans 

 

Byssoloma permutans (Nyl.) Lücking, Lichenologist 45(4): 580 (2013); Randive et 

al., Int. J. Life Sci, SI A9: 31-36 (2018). 

- Byssoloma rubrireagens Kalb & Vězda, Nova Hedwigia 51: 449 (1990). 

Thallus crustose, corticolous, whitish-greyish to brownish, verrucose, up to 3 cm 

across, hypothallus indistinct. Photobiont a species of Chlorococcaceae. Apothecia 

scattered, few, rounded, constricted at base, 0.3–0.5 mm diam.; margin whitish, 
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byssoid, compact; disc black disc, epruinose. Exicipulum colourless to yellowish, 

with loosely interwoven colourless hyphae, K-; hypothecium thick, dark brown, K+ 

purplish-brown; hymenium colourless, KI+ deep blue; paraphyses colourless, 

sparingly branched and anastomosing. Ascospores 3-septate, 10–18×4–5 m. 

Conidiomata not seen (Plate-26.D). 

Chemistry: K+ red, C-, KC+ red, P+ yellow; Norstictic and connorstictic acids in 

TLC.  

Distribution: Colombia, Costa Rica and Brazil. This is new record for India. 

Notes: Found growing on bark of Ficus tsjakela within sanctuary. 

Specimens Examined: CWLS, Tirwal area, N14°57'45.36", E074°08'11.34", 166 m, 

13.01.2017, R. Pallavi, GU-L243. 

 

Byssoloma subdiscordans (Nyl.) P. James, Lichenologist 5(1-2): 126 (1971).  

- Choidecton subdiscordans Nyl., Flora 62: 221. 1879.; Zahlbr., Cat. Lich. 

Univ. 2: 493(1923). 

Thallus crustose, corticolous, epiphyllous, white to pale grey or whitish-green, usually 

smooth or sometimes with small verrucae, effuse, continuous, spreading in irregular 

patches on the margins of leaves, reaching up to 4 cm across, hypothallus indistinct. 

Photobiont a species of Chlorococcaceae. Apothecia, aggregated, sessile, rounded, 

distinctly constricted at base at maturity, 0.25–0.5 mm diam.; disc black, plane-

convex, epruinose; margin whitish byssoid in young stages, spreading laterally over 

thallus surface. Exicipulum arachnoid, colourless to yellowish, consist of loosely 

interwoven colourless hyphae, K-; hypothecium thick, dark brown, K+ purplish-

brown; hymenium colourless, KI+ deep blue; paraphyses colourless, sparingly 

branched and anastomosing. Asci 8-spored, clavate-suglobose or oblong, KI + blue. 

Ascospores colourless, irregularly arranged, ellipsoidal, transversely 3-septate, one 

end broader than the other end, slightly constricted at septa, 11–16×2.5–4 m. 

Conidiomata pycnidia, somewhat globose, whitish; conidia colourless, simple, flask 

shaped, 3–4×1.5–1.8 m (Plate-26.E). 

Chemistry: Colour spot test not done; no lichen substances in TLC. 

Distribution: India (Arunachal Pradesh, Manipur, Nagaland, Sikkim and Tamil 

Nadu); Argentina, Bahamas, Belize, Bolivia, Brazil, Colombia, Costa Rica, 

Dominican Republic, Ecuador, French Guiana, Germany, Guadeloupe, Guatemala, 
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Guyana, Haiti, Jamaica, Mexico, New Caledonia, Panama, Paraguay, Peru, Puerto 

Rico, St. Vincent and Venezuela. Cosmopolitan 

Notes: Found growing on bark of Diospyros paniculata within sanctuary. 

Specimens Examined: CWLS, Kuske waterfall, N15°01'06.72", E074°12'33.30", 

541 m, 15.11.2016, R. Pallavi, GU-L195. 

 

Fellhanera Vězda,  

Folia Geobot. Phytotax. 21(2): 200, (1986). 

Thallus crustose, farinose to scurfy granular, sometimes irregularly shallow-

verrucose, or rimose, ecorticate, with or without soredia, white- to grey-green or dull 

ochraceous; hypothallus absent or inconspicuous, white; photobiont chlorococcoid. 

Ascomata apothecia, sessile, flat or later convex, often thinly white-pruinose, white, 

beige or yellow or dark brown. Thalline exciple absent; true exciple of ellipsoid to 

globose cells, often becoming excluded; hymenium clear, hyaline, I+ blue; 

hypothecium colourless or dull orange-brown; hamathecium of sparse to numerous 

paraphyses, mostly unbranched but often branched and widening above or 

anastomosing. Asci 8- to 16-(24- ) spored, clavate, in K/I with amyloid apical dome 

containing a darker blue tubular ring-structure, and an amyloid fuzzy coat 

(Byssoloma-type). Ascospores (0- ) I- to 7-septate, colourless, ovoid, oblong-ovoid to 

fusiform, smooth, not or sometimes halonate. Conidiomata pycnidia, often numerous, 

± immersed in thallus, whitish or brown-orange; ostiole often gaping. Conidia 

pyriform. Chemistry: roccellic acid or usnic acid, zeorin and ± asemone or none. 

Substratum foliicolous, cotticolous and rarely saxicolous.  

The genus is represented by only one species in CWLS. 

 

Fellhanera bouteillei (Desm.) Vězda, Folia Geobot. Phytotax. 21: 214, (1986); 

Randive et al., Indian Journal of Forestry, 40 (3): 217-221 (2017); Randive et al., Int. 

J. Life Sci, SI A9: 31-36 (2018).  

- Parmelia bouteillei Desm., Ann. Sci. Nat. Bot., sér. 3(8): 191, (1847).  

Thallus crustose, foliicolous, thin to rather thick, continuous, in circular patches, 

whitish with bluish tinge, farinose to fine granular, sometimes appear as sorediate. 

Apothecia rather common, rounded to irregular, 0.1–0.3 mm diam.; margin pale to 

whitish; disc pale yellowish.  Excipulum, hypothecium and hymenium hyaline; 

paraphyses numerous, mostly unbranched but often branched above. Asci 8-spored; 
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ascospores 1-septate, ovoid to ovoid-oblong, often constricted at septum and 

sometimes ± sole-shaped, 9–12.2×2.5–5.2 µm (Plate-26.F). 

Chemistry: Colour spot test not done; usnic acid and zeorin in TLC. 

Distribution: India (Arunachal Pradesh, Assam, Manipur, Meghalaya, Nagaland, 

Sikkim, Tamil Nadu and West Bengal). It is a new record for Goa. 

Notes: Found growing on fallen leaves of Memecylon talboti, in semi evergreen forest 

of CWLS. 

Specimen examined: CWLS, Nadkem Village, N14°58ʹ79.0ʺ, E074°07ʹ99.1ʺ, 89 m, 

15.12.2016, R. Pallavi, GU-L208. 

 

Loflammia Vězda, 

Folia Geobot. Phytotax. 21(2): 211, (1986). 

Thallus foliicolous, crustose, dispersed into rounded, often thick and irregular patches, 

ecorticate, smooth, pale greenish grey to white. Photobiont Chlorococcoid. Apothecia 

biatorine, sessile, rounded; disc flesh-colored to dark red; margin usually thick, white 

or with a red tinge. Excipulum paraplectenchymatous, sometimes incrusted with 

crystals, K+ yellow, then orange. Hypothecium prosoplectenchymatous, pale brown, 

K+ brownish red. Epihymenium indistinct, pale brown. Hymenium colourless, I+ 

dark blue, KI+ dark blue. Paraphyses branched and anastomosing, not thickened 

apically. Asci clavate. Ascospores 1-8 per ascus, oblong to ellipsoid, transversely 

septate to muriform, 2.5–4 times as long as broad, colourless. 

The genus is represented by only one species in CWLS. 

 

Loflammia epiphylla (Fée) Lücking & Vezda, in Lücking, Phyton, Horn 39(1): 141 

(1999); Randive et al., Indian Forester, 145(7):687-688 (2019). 

- Lecanora epiphylla Fée, Essai Crypt. Exot. (Paris). 1: 93, 99 (1825). 

Thallus foliicolous, crustaceous, smooth, pale greenish-grey to grayish white, 

dispersed into rounded to irregular patches, 10–20 mm across; hypothallus indistinct 

or very thin. Apothecia, sessile, rounded to irregular in outline, constricted below, 

solitary or in groups of two, 0.3–0.6 mm diam.; disc flat, reddish-brown, epruinose; 

margin prominent, pale reddish-white, smooth to minutely crenulate. Excipulum 

colourless, paraplectenchymatous, K+ yellow-orange; excipular cells colourless; 

hypothecium brown, K+ brownish-red; hymenium colourless, I+ blue; epihymenium 
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pale brownish, 8−10 m thick; paraphyses branched and anastomosing, not thickened 

at apices. Asci 1-spored, I+ blue. Ascospores colourless, ellipsoid, muriform, 80−100 

(−115) × 20−25 m. 

Chemistry: Colour spot tests not done; stictic, hypostictic acids and atranorin in TLC. 

Distribution: India (Andaman and Nicobar Islands), Brazi, Belgian Congo, Costa 

Rica, Cuba, Ecuador, Fiji, French Guinea, Guatemala, Indonesia, Lesser Antilles, 

Mexico, New Caledonia, Panama, Peru, the Philippines, St. Vincent, Tanzania, 

Venezuela and Zaire. Pantropical. It is a new record for Goa. 

Notes: Found growing on fallen leaves of Ficus tsjahela in semi-evergreen forest in 

CWLS near river or waterbodies. 

Specimens examined: CWLS, Endrem to Tulshimol, N14°59'51.2", E074°11'52.1", 

24.02.2018, R. Pallavi, GU-866B. Vadhali Ghati, N15°01'17.1", E074°12'29.9", 

08.04.2018, R. Pallavi, GU-L835. 

 

Sporopodium Mont. 

Annls Sci Nat., Bot., Sér. 3 16:54 (1851) 

Thallus foliicolous, crustose, continuous or irregularly incised, ecorticate, pale 

greenish to bluish grey. Photobiont chlorococcoid. Apothecia sessile, rounded; disc 

pale to dark brown, often pruinose; margin biatorine, distinct to prominent, white to 

pale yellow, often pruinose. Excipulum paraplectenchymatous, cells often in radiate 

rows, colorless, sometimes laterally covered or incrusted with colourless to yellowish 

brown crystals. Hypothecium prosoplectenchymatous, light to dark brown, K−. 

Epithecium indistinct to well-developed; epithecial algae often present. Hymenium 

colorless, I+ dark blue. Paraphyses richly branched and anastomosing, not thickened 

apically. Asci clavate. Ascospores l (-8) per ascus, oblong ellipsoid, muriform, 2.5−8 

times as long as broad, colourless. 

The genus is represented by only one species in CWLS. 

 

Sporopodium xantholeucum (Müll.Arg.) Zahlbr. Cat. Lich. Univers. 2: 681(1924); 

Randive et al., Indian Forester, 145(7):687-688 (2019). 

- Gyalectidium xantholeucum Müll. Arg., Flora Regensberg 64(7): 101(1881). 

Thallus foliicolous, crustaceous, epiphyllous, greenish-grey-bluish-grey, matt, 

smooth-slightly verrucose, thin, occurring in effuse, scattered patches with diffused 
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margin, 6−10 mm across; verrucae yellowish, very irregular, small 0.05−0.1 mm 

diam; hypothallus absent. Apothecia sessile, irregular, scattered-aggregated in 4-5 

numbers, constricted at base, 0.25−0.4 mm diam.; disc brown-reddish-brown, plane-

convex, white-yellowish pruinose, marginate; margin more prominent, distinct in 

young stages, becomes thinner at maturity, whitish. Excipulum colourless-light 

yellowish numerous clusters of crystals present; hypothecium light-dark brown. 

15−20 µm thick; epihymenium more or less aeruginose; epithecial algal cells few, 

usually restricted int he central protein, rounded; paraphyses colourless, branched and 

anastomosing KI+ blue. Asci 1sporead, clavate, tholus KI+ blue. Ascospores 

colourless, muriform, elongate-elipsoid to oblong, 60−80×14−25 µm. Conidiomata 

campylidia, well developed; conidia simple, drop shaped, 4−8×2 µm, intermingled 

with small algal cells. 

Chemistry: Colour spot test not done; pannarin, zeorin, lichexanthone, arthothelin 

present in TLC. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Meghalaya, 

Nagaland and TamilNadu), Brazil, Costa Rica, Ecuador, Guatemala, Guyana, Mexico, 

Panama, Philippines, Puerto Rico, Trininad & Tobago. Pantropical. 

Notes: Found growing on leaf of Anacardium occidentale, in moist deciduous forest 

in CWLS. 

Specimen examined: CWLS, Avem N15°00'45.0" E074°10'06.2", 16.03.2018, R. 

Pallavi GU-L794a. 

 

Porinaceae Rchb., 

Consp. Regni Veget. (Lipsiae):20 (1828). 

Lichenized. Thallus crustose. Photobiont Phycopeltis or Trentepohlia. Ascomata 

perithecioid, often with involucrellum, in some groups covered by a thalline layer and 

sometimes by an additional layer of crystal clusters (crystallostratum) below the 

thalline layer, often furnished with hairs or setae. Hamathecium consisting of 

unbranched paraphyses, non-amyloid. Asci thin-walled, lacking an apical tholus but 

often with refractice ring, non-amyloid, fusiform to clavate. Ascospores usually 8 per 

ascus, transversely septate to muriform, ellipsoid to cylindrical or fusiform, euseptate 

with thin septa and usually thin walls (thick in some species with muriform 

ascospores), often with gelatinous sheath, hyaline. Conidiomata pycnidia; conidia 

non-septate, ellipsoid to filiform, hyaline. Secondary chemistry: various unspecified 
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perithecial pigments (e.g., Porinayellow, Pseudosagedia violet), phenalenones 

(myeloconones) in the thallus medulla of 1 gen. (Myeloconis). Usually epiphytic on 

bark and leaves, but also on rocks.  

 

4.1.15: Key to the genera of Porinaceae in CWLS 

1.  Thallus foliicolous, perithecia with 5–10 (–12) setae, soft, usually decurved, 

ascospores fusiform to narrowly oblong …………. Trichothelium (T. alboatrum)    

1a.  Thallus foliicolous, corticolous or saxicolous, perithecia lacking setae, 

ascospores hyaline, transversely septate …………….……………….….. Porina  

 

Porina Ach. 

K. Vetensk-Acad. Nya Handl. 30: 158 (1809). 

Thallus crustose, epiphyllous or epi or endodophloeodal; photobiont a green alga, 

Trentepohlia or Phycopeltis, ecorticated. Perithecial ascomata, singular, spread, with 

pale or dark, semiglobose to bulbous and vertical, ostiole punctiform. Exciple not 

segregated or distinguished into two walls, an external involucrellum, black, brown or 

reddish brown and an internal wall colourless or coloured; paraphyses simple, free. 6 

– 8 spored asci; colourless ascospores, transversely single to numerous septate, 

spread, spindle form, needle shaped to fusiform.  

 

4.1.15. i: Key to species of Porina from CWLS. 

1.  Thallus foliicolous ……………………..……………….………...…….………. 2  

1a.  Thallus otherwise ……………...………..……………..…..…….……...………. 6 

2.  Area around the ostiole or perithecial surface rough, slightly papillose or 

tomentose  …………………………………………………...…............……….. 3 

2a.  Area around the ostiole and perithecial surface glabrous …….…….....….....….. 4 

3.  Perithecial wall colourless, ascospores 5 septate, fusiform, 22–30 × 4–5 µm 

……………………….………………………………….............….. P. pallescens  

3a.  Perithecial wall upper part blackish, lower part brownish, ascospores 5 septate, 

fusiform, 20–32 × 4–5.5 µm ………...……………….…….…………. P. nitidula  

4.  Ascospores 7–9 septate, perithecia conical to wart-shaped when mature, with 

black dot around ostiole, ascospores narrowly fusiform, 33–63 × 4–6 µm, white 

prothallus sometimes present …………….…..………...…….... P. karnatakensis 

4a.  Ascospores 3 septate ………………………..…………..………………………. 5 
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5. Perithecia orange-yellowish brown, ascospores 17–23×3.5–5 µm ….…. P. rufula  

5a.  Perithecia dark brown to black, ascospores 15–24×3–4.5 …….. P. kamerunensis  

6.  Thallus saxicolous ………..……………………….…………...……..…..…….. 7 

6a. Thallus corticolous ………..……………..…………………….……….…..…… 9 

7. Ascospores 3 septate, cylindrical to fusiform, 14–24 × 3–5 µm, perithecia 0.2–

0.6 mm diam., greenish-brown to black, not overgrown by the thallus, ostiole 

inconspicuous or in a shallow depression ……….……...…....….…. P. siamensis 

7a. Ascospores 7–9 septate ……...……………...…………….…....……………….. 8 

8. Ostiole conspicuous, periostiolar region brown to black, perithecia 0.5 – 0.8 mm 

diam., 7–9 septate, 23–34 × 5–9 µm, fusiform with rounded ends 

………………… …………………………….…...………..…….. P. subinterstes 

8a. Ostiole usually inconspicuous, periostiolar area pale to dark brown or blackish, 

perithecia 0.3-0.8 mm diam., ascospores 7 septate, 24–44 × 4–7 µm, cylindrical 

or narrowly obclavate ………………….………..………..……...… P. tetracerae   

9.  Ostiole K+ reddish, perithecia 0.45-0.6 mm diam., ascospores 7 septate, elliptic, 

19–30 × 4–7 μm ………..…………………………...………...……. P. mastoidea 

9a. Ostiole K–………...………….…………………………………..….…..……... 10 

10.  Ascospores >13 septa ……………………..…………..……..…….….……….. 11 

10a. Ascospores 6–13 septa ……..………………………………….…..…...………. 

12 

11. Perithecia brownish blackish, ostiole inconspicuous, ascospores 11-21 septa, 

elongate to cylindrical, 47–70 × 4–6 μm …………..……...….….……. P. exserta 

11a. Perithecia greenish grey, area around ostiole black, ascospores 13-16 septate, 

strait to curved with pointed ends, 50–70 × 5–7 μm ..…..……… P. subhibernica 

12. Hamathecium inspersed with oil, ascospores 7–9 septate, oblong elliposoid, 60-

85 × 12-20 μm, ostiolar region brown black   ……………….…… P. subcutanea  

12a. Hamathecium not inspersed …………………………..……...….…......……… 13 

13. Ostiolar region yellow to light brown, surrounded by black priostiolar rim, 

ascospores 7–9 septate, fusiform with acute ends, 43–50 × 4–6 

μm…………………………………………………………...……. P. ochrostoma 

13a. Ostiolar region variously coloured, peri ostiolar rim lacking …….…..…..….... 14 

14. Ostiolar region brown-black, ascospores 7–8 septate, fusiform, acute ends, 32–48 

× 4–7 μm ……………………….………..….….…….…....………… P. interstes 
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14a. Ostiolar region orange brown to black to black, ascospores fusform round ended, 

45–60 ×11–18 μm ………………...……..….…….……..……… P. internigrans 

 

Porina exserta Müll. Arg., Flora Regensburg 71(34-36): 548 (1888); Randive et al., 

Plant Science Today 8 (4):889-899 (2021). 

Thallus corticolous, continuous to rimose, pale brownish to green, smooth to minutely 

rugulose, 35–80 μm thick, ecorticate; prothallus lacking. Perithecial verrucae, 

hemispherical to subglobose, 0.35–0.96 mm diam., brownish to blackish, apex 

rounded; ostiole usually inconspicuous; excipulum 20-30 μm thick, pale orange-

brown, centrum 0.2–0.4 mm wide; subhymenium 15–35 μm thick; paraphyses 

unbranched, 0.7–1.2 μm wide, periphyses absent; Asci elongate to cylindrical 110–

1160 × 14–18 μm, ascospores elongate to cylindrical, (11–)15–17 (–21) septate, 44–

70 × 3.5–5.5 μm; perispore not seen. Pycnidia absent (Plate- 27.A). 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC.  

Distribution: This is new record for India. Earlier this species reported from 

Thailand, Christmas Island, the Northern Territory, eastern Queensland, Taiwan and 

Tahiti (McCarthy, 2008).  

Notes: This species found growing on the bark in Cotigao Wildlife Sanctuary 

between an altitude of 100 to 200 m. 

Specimens examined: CWLS, Endrem, N14°59ʹ51.2ʺ, E 074o11ʹ52.1ʺ, 24.02.2018, 

P. Randive GU-L 813 (LWG 36250); Vadhali Ghati, N14°58'35.1", E074°07'52.7", 

01.04.2018, R. Pallavi, GU-L813. 

 

Porina internigrans (Nyl.) Müll. Arg., Rep. Meetings Australs. Assoc. Advancem. 

Sci.452 (1895); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science 

Today 8 (4):889-899 (2021). 

Verrucaria mastoidea var. internigrans Nyl., Bull. Soc. Linn. Normandie, ser. 2 2: 

123 (1868). 

Thallas corticolous, crustose, yellowish to greenish-gray, smooth, shining thallus, 

orange-brown-black ostioles, golden-yellow excipulum, epiphloeodal, thin, mostly 

smooth or sometimes verruculose, continuous, shining. Perithecia 0.7−1.0 mm diam., 

subglobose, completely covered by a thallus layer, or area around ostioles indistinct; 

involucrellum incurving towards excipulum, dark brown-black at apex, orange-brown 
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at sides; centrum globose, without oil globules; excipulum golden yellow. Asci 8-

spored; ascospores 7−septate, fusiform, with rounded ends, 45−60×11−18 µm; 

epispore 1−2 µm thick. Pycnidia not seen (Plate-27.B). 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Assam, 

Karnataka, Kerala, Meghalaya, Nagaland, Tamil Nadu and West Bengal -hills), 

Australia, New Caledonia, Papua New Guinea, Solomon Islands, Thailand, Vanuatu 

and Vietnam. This is new record for Goa. 

Notes: Found growing on bark of Chionanthus mala-elengi within sanctuary. 

Specimen examined: CWLS, Near Astragal Checkpost, N14°58'32.5", 

E074°09'17.9", 68.3 m, 13.07.2015, R. Pallavi, GU-L41. Astragal towards treetop 

sign board area, N14°58'22.8", E074°09'35.7", 73.5 m, 17.10.2015, R. Pallavi, GU-

L57. Watchtower and surrounding area, N14°58'21.3", E074°09'40.0", 74.6 m, 

14.12.2015, R. Pallavi, GU-L63, GU-L66. Treetop Watchtower pointer area to 

Tulshimol pointer, N14°58'22.6", E074°09'31.9", 86.7 m, 14.12.2015, R. Pallavi, GU-

L71. Bhutpal tribal area, N14°58'22.8", E074°09'35.7", 73.5 m, 06.02.2016, R. 

Pallavi, GU-L89. Cotigao Wildlife Sanctuary Gate, N14°58'53.6", E074°07'01.5", 

73.2 m, 13.03.2016, R. Pallavi, GU-L110. Kumbegal village and treetop forest Dept 

pointer, N14°58'53.6", E074°07'01.5", 73.2 m, 13.03.2016, R. Pallavi, GU-L117, GU-

L129b. Edda petroling station, N14°59'50.5", E074°11'59.5", 29.11.2017, R. Pallavi, 

GU-L619.Ravan Donger, N15°02'12.64", E074°13'42.62", 16.01.2018, R. Pallavi, 

GU-L682. Tirwal towards Marlem, N14°56'32.8", E074°08'35.9", 19.01.2018, R. 

Pallavi, GU-L729. Vadhali Ghati, N15°01'17.1", E074°12'29.9", 08.04.2018, R. 

Pallavi, GU-L841. 

 

Porina interstes (Nyl.) Harm. Bull. Séanc. Soc. Sci. Nancy, sèr. 3, 12: 126, (1911); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science 

Today 8 (4):889-899 (2021).   

Verrucaria interstes Nyl. Bull Soc. Linn Normandie, Ser. 2 2: 123 (1868). 

Thallus corticolous, crustose, greenish-gray, smooth, shining, epiphloeodal, 

sometimes forming a thin film over substratum, yellow excipulum. Perithecia 0.4-0.5 

mm diam., subglobose, ostiole brown-black; involucrellum covered by thalline layer 

or sometimes naked, outer layer black, dark- to pale-yellow within, extending below 

the excipulum; centrum globose; conical, without oil globules; excipulum yellow. 



Thallus morphology of Family Porinaceae: Porina exserta Müll. Arg.
internigrans (Nyl.) Müll. Arg. Porina interstes (Nyl.) Harm. Porina kameruensis F. 
Schill. Porina karnatakensis Makhija, Adaw. & Patw. Porina mastoidea (Nyl.) Müll. 
Arg. (Scale = 1mm)

A. 
C. D. 

E. F. 

 B. Porina 
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Asci 8-spored; ascospores 7 septate, fusiform, 32−48 × 4−7 µm; epispore indistinct, 

or to 1 µm thick. Pycnidia not seen (Plate-27.C). 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Karnataka, 

Madhya Pradesh, Nagaland, Orissa, Sikkim, Tamil Nadu and West Bengal), Brazil, 

Ecuador, French Guiana, Mexico and Peru. Pantropical. This is new record for Goa. 

Notes: Found growing on bark of Dillenia pentagyna within sanctuary. 

Specimen examined: CWLS, Tirwal area, N14°57'45.36", E074°08'11.34", 

13.01.2017, R. Pallavi, GU-L239; Bhutpal tribal area, N14°58'22.8", E074° 09'35.7", 

73.5 m, R. Pallavi, 06.02.2016, GU-87. 

 

Porina kamerunensis F. Schill., Hedwigia 67: 289(1927); Randive et al., Indian 

Journal of Forestry, 40 (3): 217-221 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-

36 (2018). 

Thallus foliicolous, in small patches, often monocarpic, greenish grey. Perithecia, 

dark brown to black, lens shape, 0.2–04 mm diam.; ostiole dot like depressed; 

involurellum base brown and top dark brown exciple light brown; centrum 0.1–0.2 

mm dam. Asci 8-spored; ascospores 3-septate, hyaline, 20×4.8 µm. Pycnidia absent 

(Plate- 27.D). 

Chemistry: Not checked. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Tamil Nadu), 

Australia,Cameroon, Costa Rica, Indonesia, Ivory Coast, Japan, Mexico, New 

Caledonia, Tanzania, Thailand and Vietnam. Pantropical. This is new record for Goa. 

Notes: Found growing on leaves of Vitex altissima within sanctuary. 

Specimen examined: CWLS, Nadkem Village, N14°58'79.0", E074°07'99.1", 89 m, 

15.12.2016, R. Pallavi, GU-L218. Nadkem, N15°00'00.36", E074°05'85.9", 

22.12.2016, R. Pallavi, GU-L218b. 

 

Porina karnatakensis Makhija, Adaw. & Patw., J. Econ. Taxon. Bot. 18(3): 538 

(1994); Randive et al., Indian Journal of Forestry, 40 (3): 217-221 (2017); Randive et 

al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science Today 8 

(4):889-899 (2021).  

Thallus foliicolous, smooth to minutely verrucose, pale greyish-yellow. Perithecia 

conical-wart shaped. ostiole pale brownish; involucrellum yellowish brown to black 
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top, K+ reddish brown, externally covered by colourless crystalline layer followed by 

thick algal layer up to ostiolar region; excipulum pale yellowish. Asci 8-spored; 

ascospores 7−septate, hyaline, narrowly fusiform, 34–42.8 × 4–5.5 µm. Pycnidia not 

seen (Plate-27.E). 

Chemistry: Not checked.  

Distribution: India (Arunachal Pradesh, Karnataka, Kerala and Tamil Nadu), 

Argentina, Australia, Brazil, Brunei, China, Colombia, Costa Rica, Darussalam, 

Dominica, Ecuador, French Guiana, Guadeloupe, Guyana, Honduras, Kenya, Mexico, 

New Caledonia, Papua New Guinea, Peru, St. Vincent, Thailand, Venezuela and 

Vietnam. Pantropical. It is a new record for Goa. 

Notes: Found growing on fallen leavesof Hydnocarpus pentandrus within sanctuary. 

Specimen examined: CWLS, Nadkem Village, N14°59'01.5", E074°13'22.6", 87 m, 

15.12.2016, R. Pallavi, GU-L206a. 

 

Porina mastoidea (Ach.) Müll. Arg. Bot Jb. 6: 399(1885); Randive et al., Int. J. Life 

Sci, SI A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 (2021). 

Pyrenula mastoidea Ach., Mag. Gesell. naturf. Freunde, Berlin 6(1): 16 (1814) 

Thallus corticolous, white or whitesh-grey, smooth, endophloeodal; perithecia 

0.45−0.6 mm in diam., hemispherical, completely covered by and concolorous with 

thallus, ostioles brown, dot-like, K+ reddish; involucrellum outer layer dark 

yellowish-brown, golden yellow within centrum globose, without oil globules, I−; 

excipulum golden-yellow; asci 100−110 × 6−9 m; ascospores, 7−septate elliptie, 

19−30 × 4−7 µm, epispores to 1 m thick. Pycnidia not seen (Plate- 27.F). 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC. 

Distribution: India (Andaman & Nicobar Islands, Goa, karnataka) 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimen examined: CWLS, Ravan Donger, N15°02'12.64", E074°13'42.62", 

16.01.2018, R. Pallavi, GU-L708. Tirwal towards Marlem, N14°56'32.8", 

E074°08'35.9", 19.01.2018, R. Pallavi, GU-L709a. 

 

Porina nitidula Müll. Arg., Flora Regensburg 66(21): 336 (1883); Randive et al., 

Indian Journal of Forestry, 40 (3): 217-221 (2017); Randive et al., Plant Science 

Today 8 (4):889-899 (2021).  
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Thallus foliicolous, continuous to dispersed patches, pale greyish-green. Perithecia 

globose, ostiole black to greyish, sometimes minutely tomentose; involucrellum 

black, not distinct from excipulum, K−; excipulum dark brown. Asci 8−spored; 

ascospores hyaline, fusiform, (3–) 5- septate, 20.2–24.8 × 3.2–5.2 µm (Plate-28.A). 

Chemistry: Not checked.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Meghalaya, 

Mizoram, Nagaland and Tamil Nadu), Argentina, Brazil, Costa Rica, Ecuador, French 

Guiana, Guatemala, Guyana, Honduras, Mexico, Panama, Paraguay, Peru, St. 

Vincent, Thailand, Trininad & Tobago and Venezuela. Pantropical. It is a new record 

for Goa. 

Notes: Found growing on bark of Memecylon talbotianum within sanctuary. 

Specimen examined: CWLS, Nadkem Village, N14°58'79.0", E074°07'99.1", 89 m, 

15.12.2016, R. Pallavi, GU-L209a. Bhutpal tribal area, N14°58'21.3", E 074° 

09'40.0", 74.6 m, 06.02.2016, R. Pallavi, GU-L93. Kuske Water Dam, N15°01'17.1", 

E074°12'29.9", 08.04.2018, R. Pallavi, GU-L823. 

 

Porina ochrostoma Makhija, Adaw. & Patw. J. Econ. Taxon. Bot. 18(3): 

541(1994); Randive et al., Plant Science Today 8 (4):889-899 (2021).   

Thallus corticolous, pale green, glossy, warty, indeterminate, non isidiate, loosely 

adpressed, epophloeodal. Perithecia concolorous to pale yellow, subglobose, 0.2-0.5 

mm in diam., 2-4 clustered in highly elevated thalline warts, subglobose; ostioles 

small, yellow to pale brown, surrounded by a black periostiolar rim, more distinct in 

mature ascomata; involucrellum brown, continuous black at the top; exciple light 

brown, with hyaline crystals hymenium embossed. 8-spored asci; fusiform 

ascospores, end moderate, 42−50 × 4 µm, constricted, 7 to 9 septate (Plate-28.B). 

Chemistry: No lichen substance present in TLC and spot tests. 

Distribution: India (Karnataka). Endemic. It is a new record for Goa. 

Notes: Found growing on bark of Anacardium occidentale within sanctuary. 

Specimen examined: CWLS, Ravan Donger, N15°02'12.64", E074°13'42.62", 

16.01.2018, R. Pallavi, GU-L693. 

 

Porina pallescens R. Sant., Symb. Bot. Upsal. 12(1): 263(1952); Randive et al., 

Indian Forester, 145(7):687-688 (2019); Randive et al., Plant Science Today 8 

(4):889-899 (2021).  
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Thallus foliicolous, rounded, up to 10 mm ; ± dispersed, smooth, green to greenish 

grey or yellowish grey, matt, 10 µm thick; no visible hypothallus. Perithecia 

0.12−0.18 mm diam., globose, slightly constricted at the base, pale yellowish white to 

pale brownish white, surface slightly rough to minutely tomentose; exciple not 

differentiated into an outer and an inner wall, almost uncoloured, K-; centrum ± 

globose, 120−160 µm diam. Asci obclavate, 5−65× 8−12 µm; ascospores 5− septate, 

fusiform, ends rather acute, 22−30 × 4−5 µm.  

Chemistry: Not checked.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Kerala and 

Tamil Nadu), Cameroon, Christmas Island, Kenya, Malaysia, Nepal, Solomon 

Islands, Taiwan and Tanzania. It is a new record for Goa. 

Notes: Found growing on fallen leaves of Mangifera indica in moist deciduous forest 

of CWLS. 

Specimen examined: CWLS, Vadhali Ghati, N14°58'35.1", E074°07'52.7", 

01.04.2018, R. Pallavi, GU-L801a. 

 

Porina rufula (Kremp.) Vain. Acta Soc. Fauna Fenn. 7 (2): 227 (1890); Randive et 

al., Indian Journal of Forestry, 40 (3): 217-221 (2017); Randive et al., Plant Science 

Today 8 (4):889-899 (2021).  

- Verruccaria rufula Kremp. Lich. Foliic. Leg. Baccari: 20(1874). 

Thallus foliicolous, in dispersed patches, greenish-yellow. Perithecia lens-

hemispherical, orange-yellowish brown, 0.2–0.3 mm diam.; ostiole indistinct; 

involucrellum orange-brown, K+ red brown, covered by algal layer, excipulum 

hyaline. Asci 8-spored; ascospores hyaline, oblong, 3–(4–)-septate, 17–23 × 3.5–5 µm 

(Plate-28.C). 

Chemistry: Not checked. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Kerala and 

Tamil Nadu). It is a new record for Goa. 

Notes: Found growing on fallen leaves of Xylia xylocarpa and Mangifera indica in 

moist deciduous forest of CWLS. 

Specimen examined: CWLS, Nadkem, Bhutpal tribal area N14°58'22.6", 

E074°09'31.9", 27.01.2016, R. Pallavi, GU-L81. 
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Porina siamensis P.M. McCarthy, Lichenologist 31(3): 242(1999); Randive et al., 

Plant Science Today 8 (4):889-899 (2021). 

Thallus saxicolous, rimose to areolate, smooth, matt, pale grayish to green, 20–80 μm 

thick, ecorticate; prothallus present, grey to black colour. Perithecia numerous, mostly 

solitary, semi-immersed to ± superficial, convex to hemispherical or subconical, 0.2–

0.6 mm diam., greenish-brown to black, not overgrown by the thallus; ostiole 

inconspicuous or in a shallow depression; centrum subglobose to ovate, 0.10–0.25 

mm diam; excipulum hyaline to pale brown or yellowish brown, 10–15 μm thick, 

subhymenium 20–40 μm thick; paraphyses unbranched, 0.8–1 μm wide, periphyses 

absent; asci cylindrical to elongate, 72–86 × 8–9 μm, ascospores 3-septate, cylindrical 

to fusiform, 14–24 × 3–4.5 μm, lacking perispore. Pycnidia present (Plate-28.D). 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC.  

Distribution: Previously this species is known from Thailand (McCarthy, 1999) and 

it is a new record to India.  

Notes: It is found growing on open exposed rock in Cotigao Wildlife Sanctuary at 

about an altitude of 200 m. 

Specimens examined: CWLS, Tirwal towards Marlem, N14°56'32.8", 

E074°08'35.9", 19.01.2018, R. Pallavi, GU-L714. 

 

Porina subcutanea Ach., Syn. Meth. Lich. (Lund): 113 (1814); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 (2021). 

Thallus corticolous, greenish-grey, smooth, slightly verruculose, epiphloeodal, 

forming a thin continuous film on the bark. Perithecia 0.5−1.2 (−1.5) mm in diam.; 

subglobose, completely covered with thallus, area around ostioles brown-black, 

ostioles indistinct; involucreiium incurving toward excipulum, black at top, brown 

within, centrum−globose, with oil globules, I−; excipulum yellow to pale yellow. Asci 

8-spored; ascospores 7−9 (−11) septate, oblong−ellipsoid, 60−85×12−20 µm; 

epispore 2.5 µm thick. Pycnidia not seen (Plate- 28.E). 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Karnataka, 

Kerala, Manipur, Sikkim, Tamil Nadu and West Bengal); tropical regions of the 

world. It is a new record for Goa. 
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Notes: Found growing on bark of Peltophorum Pterocarpum in moist deciduous 

forest type. 

Specimen examined: CWLS, Astragal towards treetop sign board area, 

N14°58'45.3", E 074°08'28.7", 86.7 m, 17.10.2015, R. Pallavi, GU-56. 

 

Porina subhibernica Upreti, Bryologist 97(1): 76 (1994); Randive et al., Cryptogam 

Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 

(2018); Randive et al., Plant Science Today 8 (4):889-899 (2021).  

Thallus corticolous, greenish-grey, epiphloeodal or endophloeodal, smooth, 

continuous. Perithecia 2−3-aggregated, globose to subglobose, 0.5−1.0 mm in diam., 

completely covered with thalline cover, area around ostiole naked, brown-black; 

ostioles plane, K−; involucrellum apical to diamidiate, incurving toward excipulum, 

laterally spreading beneath excipulum, centrum 0.4−0.5 mm diam.; exciple outer layer 

black, dark orange-brown within, 38−70 m thick. Asci cylindrical, 8-spored; 

ascospores uniscriate or biseriate, 13−15 (−17)-septate, fusiform, -elongate to 

fusiform, straight to curved with pointed ends, 52−67 × 5−7 m, epispore indistinet or 

to 1 m thick. Pycnidia not seen (Plate-28.F). 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC. 

Distribution: India (Arunachal Pradesh, Goa, Karnataka, Kerala, Madhya Pradesh, 

Sikkim and Tamil Nadu). Endemic. It is a new record for the sanctuary. 

Notes: Common species in the sanctuary. Found growing on bark of Terminalia 

paniculata and Xylia xylocarpa in moist deciduous forest of CWLS. 

Specimen examined: CWLS, Reception area, N14°59'04.3", E74°06'29.7", 95.7 m, 

26.03.2015, R. Pallavi, GU-L18. Astragal towards treetop sign board area, 

N14°58'22.8", E 074° 09'35.7", 73.5 m, 17.10.2015, R. Pallavi, GU-L58. Tirwal area, 

N14°57'43.36", E074°08'11.40", 173 m 28.01.2017, R. Pallavi, GU-L251. Edda 

petroling station, N 14°59'50.5", E074°11'59.5", 29.11.2017, R. Pallavi, GU-L622. 

Vadhali Ghati, N 15°01'17.1", E074°12'29.9", 08.04.2018, R. Pallavi, GU-L846. 

 

Porina subinterstes (Nyl.) Müll. Arg., Nuovo G. bot. ital. 21: 364 (1889); Randive et 

al., Plant Science Today 8 (4):889-899 (2021). 

Verrucaria subinterestes Nyl., Bull. Soc. linn. Normandie, sèr. 2, 7: 178(1873). 



Thallus morphology of Family Porinaceae: Porina nitidula Müll. Arg. 
ochrostoma Makhija, Adaw. & Patw. Porina rufula (Kremp.) Vain. Porina siamensis 
P.M. McCarthy. Porina subcutanea Ach.  Porina subhibernica Upreti. (Scale =1mm)
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Thallus saxicolous, yellowish to greenish-grey, more yellowish-grey when wet with 

water, verruculose-areolate, K+ orange-brown, Perithecia immersed in hemispherical 

thalline verrucae, 0.5−0.8 (−1.0) mm; involucrellum outer layer black, inner portion 

with algal cells; centrum globose, without oil globules, I−; excipulum brown near 

apex, yellow at sides and base. Asci 8-spored; ascospores 7−septate, fusiform to 

elongate-fusiform, with rounded ends, 23−34 × 5−9 µm, epispore to 1 µm thick. 

Pycnidia immersed in thallus black, 0.1−0.15 mm diam; pycnispores oblong 2×1 µm 

(Plate-29.A). 

Chemistry: Thallus K+ orange-brown, C–, KC–, PD–, UV–; no lichen substance 

present in TLC. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Karnataka, 

Madhya Pradesh, Maharashtra and Nagaland), Brazil, Colombia, Costa Rica, French 

Guiana, Guyana, Mexico and Paraguay. It is a new record for the sanctuary. 

Notes: It is found growing on open exposed rock in Cotigao Wildlife Sanctuary at 

about an altitude of 200 m. 

Specimens Examined: CWLS, Reception area, N14°59'04.3", E74°06'29.7", 95.7 m, 

19.10.18, R. Pallavi, GU-L900, GU-L901. Bela Lake Road, N14°57'13.7", 

E074°09'09.1", 12.09.2017, R. Pallavi, GU-L576, GU-L577a, GU-L577c. Vadhali 

Ghati, N15°01'17.1", E074°12'29.9", 08.04.2018, R. Pallavi, GU-L838. 

 

Porina tetracerae (Afz.) Müll. Arg. Bot. Jb. Syst. 6: 401(1885); Randive et al., Int. J. 

Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 

(2021).  

Verrucaria tetracerae Ach., Methodus Sectio Prior (Stockholmiœ): 121(1803). 

Thallus saxicolous, crustose, continuous to areolate. Perithecia 0.3-0.8 mm diam.; 

ostiole usually inconspicuous, periostiolar area pale to dark brown or blackish. Asci 8-

spored; ascospores transversely 7–9 septate, 24–44 × 4–7 µm (Plate-29.B). 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Goa, 

Karnataka, Madhya Pradesh, Nagaland, Orissa, Sikkim, Tamil Nadu and West 

Bengal), Brazil, Ecuador, French Guiana, Mexico and Peru. Pantropical. It is a new 

record for the sanctuary. 
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Notes: It is found growing on open exposed rock in Cotigao Wildlife Sanctuary at 

about an altitude of 100 m. 

Specimen examined: CWLS, Edda Road, N14°59'55.3", E074°11'49.7", 28.11.2017, 

R. Pallavi, GU-L611.Edda patroling station, N14°59'50.5", E074°11'59.5", 

29.11.2017, R. Pallavi, GU-L613, GU-L614, GU-L612. Bela Lake Road to Marlem 

Village, N14°57'23.7", E074°09'09.3",15.01.2018, R. Pallavi, GU-L677a. Ravan 

Donger, N15°02'12.64", E074°13'42.62", 16.01.2018, R. Pallavi, GU-L681. 

 

Trichothelium Müll. Arg. 

Bot. Jb. 6: 418 (1885) 

Thallus foliicolous, rarely corticolous or saxicolous. Algae Phycopeltis. Perithecia 

superficial on the thallus, not immersed in thallus-dominated verrucae. Involucrellum 

well-developed, usually contiguous with the exciple and extending to exciple base 

level, dark brown, green-black, purple-black or jet-black, rarely yellowish white with 

one or more whorls of lax or stiff subapical setae composed of agglutinated hyphae; 

setae uniformly hyaline, whitish or black, or predominantly whitish but with a black 

base, or with a black basal half and a whitish apical half, or black apart from whitish 

tips. Ascospores 3–7-septate, or up to 21-septate or submuriform to muriform. 

The genus is represented by only one species in CWLS. 

 

Trichothelium alboatrum Vain., Ann. Acad. Sci. Fenn., ser. A, 15(6): 321 (1921); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science 

Today 8 (4):889-899 (2021).  

Thallus foliicolous, thallus up to 10 mm in diam., smooth, green to greenish grey. 

Perithecia covered by thallus, with 5–10 (–12) setae, soft, usually decurved, narrowly 

acute or bristle-like, whitish or black with white distal halves. Asci functionally 

unitunicate, entirely thin-walled; ascospores transversely 3–9 septate, fusiform to 

narrowly oblong, 7 septate, bacillary or fusiform, 25–35 × 3–6 µm. 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC. 

Distribution: India (Arunachal Pradesh, Kerala and Tamil Nadu), Argentina, 

Cameroon, Costa Rica, French Guiana, Panama, Peru and the Philippines. Neotropics 

and eastern Paleotropics. This is new record for Sanctuary. 

Notes: Found growing on fallen leaves of Xylia xylocarpa in moist deciduous forest 

of CWLS. 
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Specimen Examined: CWLS, Kumbegal village and treetop forest Dept pointer 

N14°58'53.6" E074°07'01.5" 73.2 m, 13.03.2016, R. Pallavi, GU-119. 

 

Pyrenulaceae Rabenh. 

Krypt.-Fl. Sachsen, Abth. 2(Breslau): 42(1870). 

Lichenized. Thallus crustose. Photobiont Trentepohlia. Ascomata perithecioid with 

apical or lateral ostiole, solitary, grouped, or laterally fused with shared ostiole, rarely 

mazediate; involucrellum usually present, carbonized, often with thalline margin. 

Excipulum prosoplectenchymatous, brown to carbonized. Hamathecium consisting of 

unbranched paraphyses, sometimes densely inspersed with minute oil droplets, 

hemiamyloid. Asci fissitunicate, with apical tholus and ocular chamber, non-amyloid, 

clavate to cylindrical. Ascospores primarily 8 per ascus but sometimes reduced to 2–4 

or 1 per ascus, transversely septate to muriform, fusiform to ellipsoid, mostly with 

endospore forming distosepta and rounded to diamond-shaped lumina, brown, rarely 

red-brown or hyaline, nonamyloid. Conidiomata pycnidia; conidia non-septate, 

filiform to falcate, hyaline. Secondary chemistry: mostly lacking substances, 

anthraquinones and lichexanthone in some species. Usually epiphytic on bark, more 

rarely on rocks.  

The family is represented by only one genus in CWLS. 

 

Pyrenula Ach. 

Syn. Meth. Lich.: 117(1814) 

Thallus crustose, epi or endophloeodal; photobiont green alga, Trentepohlia. 

Perithecial ascomata, immersed to emergent, solitary or infrequently 2–3 confluent, 

semicircular to globose, enclosed with thallus or naked in upper part. Exciple black, 

carbonized, spreading laterally, ample thickened laterally and in upper part, generally 

thinner at base, ostiole apical, depressed to papillate; simple paraphyses, persistent. 

Cylindrical to clavate asci, bitunicate, 8 spored; ascospores brown, 15 septate to 

muriform, ovoid, and ellipsoid to fusiform, thick walled. 

 

4.1.16: Key to the species of Pyrenula in CWLS 

1.  Ascospores submuriform to muriform ………..……………......………..….…… 2 

1a. Ascospores transversely 3 septate ……..………………….….………..………… 3 
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2. Old ascospores filled with orange oil, muriform, 25–30×10–15 μm, perithecia 

solitary, ostiole apical ……………………………...….…..….............. P. breutelii 

2a. Old ascospores lacking orange oil, submuriform, 24–46×9–20 μm, lumina 

relatively large and angular, perithecia solitary, ostiole apical …..... P. leucostoma 

3. Perithecia in pseudostroma, 1–12 carpic, thallus yellowish brown to brown, K+ 

red, ascospores eliposoidal, 13–23 × 6–10 µm ……………….……. P. leucotrypa 

3a. Perithecia solitary or aggregated, not forming pseudostroma …….….….………. 4 

4. Ascomata mostly aggregated, with fused walls but with separate ostioles, conical, 

0.3–0.6 mm diam., ostioles apical, black, ascospores brown, 3 septate, fusiform 

16–25 × 6–10 μm …………………………….………………. P. pyrenastrospora 

4a.  Ascomata solitary …………………………………….………………………….. 5 

5. Ostiole mamillate papillate, apical, dull black, ascospores oblong ellipsoid, 17-

20×7-9 µm, thallus buff to yellow brown ……………..……............ P. mamillana 

5a. Ostiole not mammillate papillate, but apical ……………………….……..…...… 6 

6. Terminal lumina mostly separated from exospore wall, perithecia slightly larger, 

0.6–1.0 mm diam., ascospores oblong elliposoid, 12–17 × 5–7 μm ….. P. brunnea 

6a.  Terminal lumina all directly against the exospore wall ………..….....…….……. 7 

7. End lumina elongated, ascospore 20–29 × 9-11 μm ……......…… P. approximans 

7a. All lumina ± rounded to angular, ascospores 13–16 × 7–8 μm .………. P. nitidula 

 

Pyrenula approximans (Kremp.) Müll. Arg., Flora, Regensburg 68: 335 (1885); 

Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. 

J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 

(2021). 

- Verrucaria approximans Kremp. Vidensk. Meddel. Dansk Naturhist Foren. 

Kiøbenhan 5:396, tab. I. (1874).    

Thallus crustose, corticolous, yellowish-brown, verruculose, rough; perithecia solitary 

or aggregated, black, glossy solitary scattered, upto 2.5mm in diam.; ostiole apical. 

Hamathecium not inspersed. Ascospores greyish brown to brown, rarely red-brown, 

transversely 3 septate, lumina angular, terminal lumina all directly against the 

exospore wall, end lumina elongated, 20–29 × 9–11 μm (Plate- 29.C). 

Chemistry: Thallus K–, C–, KC–, P–. TLC: No substances detected. 

Distribution: India (Arunachal Pradesh, Assam, Kerala and Meghalaya) and 

Thailand. 



Thallus morphology of Family  Porinaceae:
Porina tetracerae (Afz.) Müll. Arg. Pyrenulaceae: Pyrenula approximans (Kremp.) 
Müll. Arg. Pyrenula breutelii (Müll.Arg.) Aptroot Pyrenula brunnea Fée. Pyrenula 
leucostoma Ach. (Scale =1mm)

A. 
C. 

D. E. F. 

Porina subinterstes (Nyl.) Müll. Arg. B. 

PLATE - 29

A

C

E

B

D

F
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Notes: Found growing on bark of Anacardium occidentale and Terminalia eliptica 

moist deciduous forest type. This is a new record for Goa. 

Specimen examined: CWLS, Reception area, N14°59'04.3", E74°06'29.7", 95.7 m, 

26.03.2015, R. Pallavi, GU-L17a, b. 

 

Pyrenula breutelii (Müll.Arg.) Aptroot, Lichenologist 44 (1): 35 (2011); Randive et 

al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, 

SI A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 (2021).  

- Anthracothecium breutelii Müll.Arg., Flora, Regensburg 68 (17): 339 (1885). 

Thallus crustose, corticolous, greenish grey to yellowish grey or buff, smooth, 

maculate-pseudocyphellate. Perithecia solitary, immersed when young, emergent 

later, subglobose, 0.3‒0.6 mm in diam.; ostioles indistinct or like pale dots, apical. 

Peridium globose; hymenial without oil globules. Asci 8-spored; ascospores greyish 

brown to brown, submuriform to muriform, old ascospores filled with orange oil, 

ellipsoid, 20‒48×11‒20 µm (Plate- 29.D). 

Chemistry: Thallus K–, C–, KC–, P–. TLC: No substances detected. 

Distribution: India (Andman & Nicobar Islands, Arunachal Pradesh, Kerala, 

Lakshadweep, Orissa, Tamil Nadu and West Bengal -plains), Australia, Costa Rica, 

Guyana, Indonesia, Mexico, Papua New Guinea, Paraguay, Philippines, Puerto Rico, 

Singapore, Thailand, USA.   

Notes: Found growing on bark of Terminalia paniculata and Xylia xylocarpa in moist 

deciduous forest of CWLS. 

Specimens Examined: CWLS, Near Treetop watchtower pointer area N14°58'22.6", 

E74°09' 31.9", 86.7 m, 26.03.2015, R. Pallavi, GU-L03 a.; N14°58'22.6", E74°09' 

31.9", 86.7 m, 26.03.2015, R. Pallavi, GU-L03 a. Along footpath towards treetop 

(700m), N14°58'17.5", E074°09'39.1", 60.2 m, 13.09.2015, R. Pallavi, GU-L47a; 

N14°58'17.5", E074°09'39.1", 60.2 m, 13.09.2015, R. Pallavi, GU-L47 a. 

 

Pyrenula brunnea Fée, Essai Crypt. Exot. Suppl. Révis (Paris): 81(1837); Randive et 

al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, 

SI A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 (2021). 

Thallus corticolous, crustose, brownish grey to yellowish brown, smooth. Perithecia 

solitary, black, depressed to semi-globose, 0.3 – 0.7 mm diam.; ostiole indistinct, 

apical. Exciple spreading laterally; hamathecium clear, Asci 8 spored; ascospores 
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brown, broadly oblong to ellipsoid, transversely 3 septate, all locules rounded to 

lentiform, 15.3 – 29.2 × 6.4 – 11.6 µm (Plate- 29.E). 

Chemistry: Thallus K–, C–, KC–, P–. TLC: No substances detected. 

Distribution: India (Arunachal Pradesh and Meghalaya); tropical America. 

Notes: Found growing on tree bark of Holigarna arnotiana in deciduous forest. This 

is a new record for Western Ghats and Goa. 

Specimen examined: CWLS, Kumbegal village and treetop forest Dept pointer 

N14°58'53.6" E074°07'01.5" 73.2 m, 13.03.2016, R. Pallavi, GU-L120. 

Pyrenula leucostoma Ach. Syn. Meth. Lich. (Lund):  124(1814); Randive et al., Plant 

Science Today 8 (4):889-899 (2021). 

Thallus corticolous, crustose, greenish to straw coloured, perithecia solitary or 

occasionally paired, 0.25 – 0.5 mm diam.; ostiole indistinct or pale, apical. Exciple 

not spreading laterally, hamathecium clear. Asci 8-spored; ascospores muriform, 

brown, ellipsoid to oblong-ellipsoid, lumina relatively large and angular, 24 – 46 × 9 

– 20 µm (Plate- 29 .F). 

Chemistry: Thallus K–, C–, KC–, P–. TLC: No substances detected. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Kerala, 

Lakshadweep, Sikkim, Tamil Nadu and West Bengal), Argentina, Costa Rica, the 

Philippines and Sri Lanka; Africa. 

Notes: Found growing on bark of Peltophorum Pterocarpum in moist deciduous 

forest type. 

Specimens Examined: CWLS, Reception area, N14°59'04.3", E74°06'29.7", 95.7 m, 

19.10.18, R. Pallavi, GU-L902, GU-L903, GU-L904, GU-L905, GU-L906, GU-L907, 

GU-L908, GU-L909, GU-L910. 

 

Pyrenula leucotrypa (Nyl.) Upreti, Nova Hedwigia 66(3-4): 570 (1998); Randive et 

al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science Today 8 

(4):889-899 (2021). 

- Trypethelium leucotrypum Nyl., Flora, Regensburg 50: 9 (1867). 

Thallus crustose, corticolous, olive brown to brown, more or less smooth, cracked, 

corticated. Perithecia black, embedded in pseudostromata; ostioles black, punctuate, 

centrally situated, surrounded by a white periostiolar region; pseudostromata black, 
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carbonized, elevated, 1‒12 carpic. Ascus 8-spored, ascospores brown, transversely 3-

septate, with lenticular lumen, ellipsoidal, 15.5‒18.8 × 6.7‒8. µm (Plate- 30.A).  

Chemistry: Thallus K–, C–, KC–, P–. TLC: No substances detected. 

Distribution: India (Arunachal Pradesh, Sikkim and West Bengal -plains). Brazil. 

Notes: Found growing on Holigarna codifolia in semi evergreen forest type.  

Specimen examined: CWLS, Nadken Village, N14°59'00.8", E074°12'16.0", 86 m, 

22.12.2016, R. Pallavi, GU-L225. 

 

Pyrenula mamillana (Ach.) Trevis., Conspect. Verruc.: 13 (1860); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-899 (2021). 

- Verrucaria mamillana Ach., Methodus Sectio prior (Stockholmiæ): 120(1803). 

Thallus corticolous, crustose, yellowish brown to grey-brown, smooth. Perithecia 

black, depressed to semi-globose, solitary, naked, 0.3 – 0.7 mm diam.; ostiole apical, 

papillate. Exciple carbonized, laterally spreading; hamathecium hyaline, with oil 

globules. Asci 8-spored, cylindrical to clavate; ascospores brown, ellipsoid, 

transversely 3-septate, locules rounded to lentiform, 17.7 – 22.4 × 7.4– 9.8 µm.  

Chemistry: Thallus K–, C–, KC–, P–. TLC: No substances detected. 

Distribution: India (Andaman & Nicobar Islands and Karnataka), Australia, Costa 

Rica, New Guinea, Philippines, Sri Lanka and Thailand. 

Notes: Found growing in moist deciduous forest on bark of Peltophorum 

pterocarpum. 

Specimen examined: CWLS, Gaodongerm Village, 300m, 06.06.2003, S. Nayaka,S. 

M. Singh, S. Pathak & C. Samuel, LWG-03.00186. 

 

Pyrenula nitidula (Bres.) R.C. Harris. in Aptroot, Diederich, Serusiaux & Sipman, 

Biblthca Lichenol.64: 165 (1997); Randive et al., Cryptogam Biodivers Assessm 2 

(1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., 

Plant Science Today 8 (4):889-899 (2021). 

- Melanomma nitidulum Bres., in Bresadola, Hennings & Magnus, Bot. 

Jb.17:500(1893). 

Thallus crustose, corticolous, brown to smoke brown, smooth; perithecia solitary or 2 

– 5 aggregating, globose, 0.6 – 1.0 mm diam.; ostiole apical, umblicate. Peridium 
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globose, columellate, clear. Asci 8-spored; ascospores ellipsoid-oval, transversely 3-

septate, all lumina ± rounded to angular, 13 – 20 × 9 – 14 µm (Plate- 30.B).         

Chemistry: Thallus K–, C–, KC–, P–. TLC: No substances detected. 

Distribution: India (Andaman & Nicobar Islands), pantropical regions of the world. 

Notes: Found growing on Ixora brachiata in moist deciduous forest. 

Specimen examined: CWLS, on the way to treetop, N14°53'43.9", E074°07'30.3", 

148 m, 13.3.2016, R. Pallavi, GU-L155. 

 

Pyrenula pyrenastrospora Aptroot, in Aptroot, Diederich, Serusiaux & Sipman, 

Biblthca Lichenol.64: 165 (1997); Randive et al., Plant Science Today 8 (4):889-899 

(2021). 

Thallus corticolous, corticated, smooth, brownish. Perithecia mostly aggregated with 

fused walls, conical, 0.3–0.6mm diam.; ostioles apical or when ecentric all opining 

the same direction, black; hamathecium clear. Asci cylindrical to clavate, 4–8 spored; 

ascospores brown, 3-septate, fusiform, lumina in a straight line, terminal lumina 

directly against the exospores wall, 16–25 × 6–10 μm (Plate- 30 .C). 

Chemistry: Thallus K–, C–, KC–, PD–, UV–; no lichen substance present in TLC.  

Distribution: Previously this species is known from Papua New Guinea (Aptroot 

2012). It is a new record for India. 

Notes:  This species found growing on tree bark in Sanctuary at an altitude of about 

200 m. 

Specimen examined: CWLS, Bela Lake Road to Marlem Village, N14°57'23.7", 

E074°09'09.3", 15.01.2018, R. Pallavi, GU-L655 (LWG 36254). 

 

Ramalinaceae C. Agardh  

Aphor. Bot. (Lund): 93 (1821) 

Lichenized, rarely lichenicolous. Thallus crustose, sometimes byssoid, or squamulose 

to fruticose. Photobiont chlorococcoid. Ascomata apotheciate, biatorine or lecanorine, 

rarely lecideine. Hamathecium consisting of usually branched paraphyses, amyloid. 

Asci semifissitunicate, with amyloid apical tholus and amyloid walls, containing a 

pale axial mass and darker apical dome, clavate to cylindrical. Ascospores 8 per 

ascus, more rarely reduced to 2–4 or 1 per ascus, non-septate or transversely septate, 

ellipsoid to oblong or cylindrical, hyaline, non-amyloid. Conidiomata pycnidia; 

conidia non-septate, ellipsoid to filiform. Secondary chemistry: variable, with 
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depsidones, depsides, dibenzofuranes, triperpenoides, xanthones, and sometimes 

anthraquinones. Mostly epiphytic on bark, rarely on leaves or over bryophytes, but 

also on rocks and soil.  

 

4.1.17: Key to the genera of Ramalinaceae from CWLS 

1.  Thallus crustose, granular or furfuraceous, ascospores transversely 

septate…………………………………………………………………...... Bacidia 

1a.  Thallus squamulose, ascospores simple ……………………..…..….. Phyllopsora 

 

Bacidia De Not. 

 G. Bot. Ital. 2(1.1) 189 (1846). 

Thallus crustose, effuse, ecorticate, corticolous or saxicolous; photobiont green alga, 

member of Chlorococcaceae. Ascomata apothecia, sessile, rounded, biatorine. Proper 

exciple para or prosoplectenchymatous; paraphyses by colourless or pigmented 

apices, sparingly to finely branched and anastomosing, 8 spored asci, I+ blue, tholus; 

colourless ascospores, acicular, ellipsoid or bacillar. Variously shaped, pycnoconidia 

non septate or septate.  

 

4.1.17. i: Key to the species of Bacidia in CWLS. 

1. Thallus saxicolous, exciple K+ greenish to violet, hypothecium brown to dark 

brown, K+ violet, ascospores acicular, transversely 3-septate, 27–45×1.6–2.4 µm 

………….. ..………...…………………………...……………..…….. B. inundata 

1a. Thallus corticolous ………………….………………...………………….…..….. 2 

2. Ascospores 3–5 septate, 18–31×2–5 µm, fusiform to acicular …….. B. connexula  

2a. Ascospores 6−15 septate, 40−70×2.5–3.55 µm, acicular µm ….…........  B. rosella 

 

Bacidia connexula (Nyl.) Zahlbr. Cat. Lich. Univers. 4: 187 (1926); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017). 

Thallus corticolous, crustose, granular to furfuraceous, greyish green. Apothecia 

frequent, sessile, biatorine, 0.1–0.6 mm in diam.; margin thin, excluded when mature, 

reddish brown, biatorine, darker than the disc; disc reddish brown, plane to convex. 

Exciple hyaline to yellowish; epihymenium yellowish, K–; hymenium hyaline; 

hypothecium hyaline; paraphyses simple to branched, apical cell swollen. Asci 8-
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spored, cylindrical to clavate; ascospores hyaline, fusiform to acicular, transversely 3–

5 septate, 18.1–30.9×1.9–4.9 µm.  

Chemistry: Thallus K–, C–, KC–, P–. TLC: No chemical detected. 

Distribution: India (Madhya Pradesh and West Bengal -hills) and Labuan.  

Notes: Earlier this species is reported from CWLS (Phatak et al. 2004), however the 

specimen is untraceable at LWG. The description based on Awasthi (1991). 

 

Bacidia inundata (Fr.) Vezda, Folia Geobot. Phytotax. 25(4): 432 (1991). 

- Biatora inundata Fr., K. Svenska Vetensk-Akad. Handl., ser. 3: 270 (1822) 

Thallus saxicolous, crustose, slightly granular, yellowish green. Apothecia round, 

sessile, 0.1–0.4 mm diam.; margin entire, thinning and excluded at maturity, biatorine, 

paler than the disc; disc brown, dark brown to blackish, plane to convex, epruinose. 

Exciple pale to dark brown, K+ greenish to violet; epihymenium pale brown to 

brown, K–; hymenium hyaline; hypothecium brown to dark brown, K+ violet; 

paraphyses simple to branched, apical cell swollen and pigmented. Asci 8-spored, 

clavate; ascospores hyaline, acicular, transversely 3-septate, 27–45×1.6–2.4 µm 

(Plate- 30.D). 

Chemistry: Thallus K–, C–, KC–, P–; No chemical detected in TLC. 

Distribution: India (Uttarakhand, Uttarpradesh) and Brazil; Europe. This species is 

new to Goa. 

Notes: It is found growing on open exposed rock in Cotigao Wildlife Sanctuary at 

about an altitude of 100 m. 

Specimen examined: CWLS, Near Astragal Check post, N14°58′36.5", E 

074°09′06.6", 37.5 m, 13.07.2015, R. Pallavi, GU-L35. Treetop Watchtower pointer 

area to Tulshimol pointer, N14° 58′22.6", E074°09′31.9", 86.7 m, 14.12.2015, R. 

Pallavi, GU-L70. Treetop Watchtower pointer area to Tulshimol pointer, 

N14°58′21.3", E074°09′40", 74.6 m, 27.01.2016, R. Pallavi, GU-L79. Endrem, 

N14°58′22.6", E074°09′31.9", 86.9 m, 02.03.2016, R. Pallavi, GU-L94. Enderem and 

Zambolim, N14°58′22.8", E074°09′35.7", 73.5 m, 22.02.2017, R. Pallavi, GU-L280. 

Kuske Water Dam, N15°01'17.1", E074°12'29.9", 08.04.2018, GU-L829. 

 

Bacidia rosella (Pers.) De Not, G. Bot. Ital. 2 (1.1): 190 (1846); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 



Thallus morphology of Family Pyrenulaceae: 
Pyrenula nitidula (Bres.) R.C. Harris. Pyrenula pyrenastrospora Aptroot. 
Ramalinaceae: Bacidia inundata (Fr.) Körber. Bacidia rosella (Pers.) De Not. 
Phyllopsora corrallina (Eschw.) Müll. Arg. (Scale = 1mm)

A. 
C. 

D. E. F. 

Pyrenula leucotrypa (Nyl.) Uptreti B. 

PLATE - 30

A

C

E

B

D
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Thallaus corticolous, crustose, granular, greenish grey to brownish. Apothecia 

numerous, scattered, pinkish, brownish when mature, 0.2–1.0 mm diam.; margin 

persistent, thin, biatorine; disc plane to convex, epruinose. Exciple pale to light 

brown; epihymenium pale yellowish, K–; hymenium hyaline; hypothecium pale 

brown to brown, K+ violet; paraphyses simple to branched, apical cell swollen, not 

pigmented. Ascospores colourless, 6−15 septate, 40−70 (−85) × 2.4 – 3.5 µm (Plate- 

30.E).   

Chemistry: Thallus K–, C–, KC–, PD–. No chemical detected in TLC. 

Distribution: India (Himachal Pradesh); temperate regions in Northern hemisphere. 

This is new record to Goa. 

Notes:  Found growing on bark of Peltophorum Pterocarpum in moist deciduous 

forest type. 

Specimen examined: CWLS, on the way to treetop, N14°58′44.4", E074°07′16.4", 

86.5 m, 13.03.2016, R. Pallavi, GU-L143. 

 

Phyllopsora Müll. Arg. 

Bull. Herb. Boissier 2 (app. 1): 11, 45 (1894). 

Thallus crustose to squamulose, thin to thick; prothallus present, white to brown to 

reddish brown; squamules minute to subfoliose, corticated on upper side. Phtobiont 

green alga. Ascomata apothecia, convex, biatorine. Exciple hyaline to reddish-brown; 

epihymenium hyaline to pale yellow; hymenium hyaline to yellowish-brown; 

hypothecium hyaline or golden yellow to brownish; paraphyses simple to 

conglutinated; asci 8-spored; ascospores hyaline, simple, ellipsoid, bacilliform to 

fusiform. 

 

4.1.17. ii: Key to the species of Phyllopsora from CWLS. 

1. Thallus isidiate …………………………………..…………….…….……...…… 2 

1a. Thallus lacking isidia ……………………………..………..………………...….. 3 

2. Upper surface pubescent, fibrillose at the margin, ascospores 7−10×2.5−4 µm 

……… ………… …………………………...….….……………....…. P. corallina 

2a. Upper surface glabrous, fibrillose at the margin, ascospores 6–11 × 1–2 μm 

………… ………………………..………….………………...……... P. nemoralis 

3. Squamules 0.5–01.5 mm wide, palmately to pinnately lobed, sparingly pubescent, 

flat, margin fibrillose, ascospores ellipsoid, 9−15×2.5−5 µm ....……. P. parvifolia 
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3a. Squamules up to 0.1 mm wide, globose, smooth, ascospores 7−14×2.5−3.5 µm 

…… ……………………..………………………...………….…. P. manipurensis 

 

Phyllopsora corallina (Eschw.) Müll. Arg., Bot. Jb. 20: 264 (1894). 

Thallus corticolous, squamulose; squamulose adjoined, 0.1–0.5 mm wide, laciniate, 

upper side smooth, sometimes pubescent, yellowish-brown, margin fibrillose, adnate 

to ascending at margin, isidiate, non-corticated below; prothallus red to reddish-

brown; isidia numerous, cylindrical, coralloid branched, red tinged at apices. 

Apothecia rare, brown to dark brown, 0.5–1.0 mm in diam.; exciple red tinged or 

pale; hypothecium hyaline; ascospores 7−10×2.5−4 µm (Plate- 30.F). 

Chemistry: Thallus K+ yellow, C–, KC–, PD–; Atranorin in TLC. 

Distribution: India (Arunachal Pradesh, Goa, Himachal Pradesh, Karnataka, Madhya 

Pradesh, Maharashtra, Sikkim, Tamil Nadu and Uttarakhand), Australia, Madagascar, 

New Zealand, Seychelles; Africa, North and South America. Pantropical. This is a 

new record to CWLS. 

Notes: Found growing on bark of Artocarpus integrifolis within sanctuary. 

Specimen examined: CWLS, Kumbegal village and treetop forest Dept pointer, 

N14°58' 53.6" E074°07'01.5", 73.2 m, 13.03.2016, R. Pallavi, GU-L124. 

 

Phyllopsora manipurensis (Müll. Arg.) Müll. Arg., Bull. Soc., R. Bot. Belg. 32 

(2)132 (1894); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018).  

Thallus corticolous, squamulose; squamules up to 0.1 mm wide, globose, upper 

surface greenish grey to yellowish brown, smooth, non-corticate below, lacking isidia; 

prothallus white. Apothecia common, pale, up to 0.5 mm diam. Excipulum brownish; 

epihymenium pale to yellowish; hymenium hyaline; hypothecium brownish; 

ascospores hyaline, simple 7−14×2.5−3.5 µm (Plate- 31.A). 

Chemistry: Thallus K+ yellow, C−, KC−, P−; Atranorin in traces and unknown 

triterpenes in TLC. 

Notes: Found growing on bark of Aporosa lindleyana within sanctuary. 

Distribution: India (Karnataka, Maharashtra, Madhya Pradesh, Manipur, Meghalaya, 

Sikkim and Uttarakhand). Endemic to India. 
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Specimen examined: CWLS, Towards Kuske village on road, N14°58'45.3", 

E074°08'28.7", 96.4 m, 28.05.2015, R. Pallavi, GU-L23, GU-L25. Enderem and 

Zambolim, N14°58'22.6", E074°09'31.9", 86.7 m, 04.02.2017, R. Pallavi, GU-L256, 

Gaodonger Village, 300 m, on bark cashiew,06.06.2003, S. Nayaka, S. M. Singh, S. 

Pathak & C. Samuel, LWG-03.001639. 

 

Phyllopsora nemoralis Timdal & Krog., Mycotaxon 77: 85 (2001); Randive et al., 

Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. J. Life Sci, SI 

A9: 31-36 (2018). 

Thallus crustose, squamulose; squamules adnate, granular to elongate, minute, 0.1–

0.3 mm wide; upper surface glabrous, green, fibrillose at the margin, isidiate; isidia 

abundant, thin, short, cylindrical, rarely branched; prothallus thin, reddish brown. 

Apothecia common, up to 2.0 mm in diam.; disc plane to convex, dark brown to 

black; margin raised. Exciple colourless; epihymenium hyaline; hymenium 

colourless; hypothecium pale brown, containing crystals which dissolve in K; 

ascospores hyaline, simple, ellipsoid to fusform, 6–11 × 1–2 μm (Plate- 31.B). 

Chemistry: Thallus K+ yellow, C–, KC–, PD–; Argopsin and atronorin chemical 

present in TLC. 

Distribution: India, (Assam), Tanzania, La Réunion and South Africa. The species is 

new to Goa. 

Notes: Found growing on bark of Artocarpus integrifolis within sanctuary. 

Specimen examined: CWLS, Near Astragal Checkpost, N14°58'37.5" 

E074°09'06.7", 43.4 m, 13.07.2015, R. Pallavi, GU-L32. Cotigao Wildlife Sanctuary 

Gate., N14°58'53.6" E074°07' 01.5",73.2 m, 02.03.2016, R. Pallavi, GU-L111. 

Kumbegal village and treetop forest Dept pointer, N14°58'53.6", E074°07'01.5", 73.2 

m, 13.07.2015, R. Pallavi, GU-L126b. Kumbegal village and treetop forest Dept 

pointer, N14°58'53.6", E074°07'01.5", 73.2 m, 13.03.2016, R. Pallavi, GU-L118. On 

the way to treetop, N14°58'44.4", E074°07’16.4", 86.5 m, 13.03.2016, R. Pallavi, 

GU-L150b. Kumbegal village and treetop forest Dept pointer, 13.03.2016, R. Pallavi, 

GU-150c. 

 

Phyllopsora parvifolia (Pers.) Müll. Arg., Bull. Herb. Boissier 2 (app. 1): 90 (1894); 

Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et al., Int. 

J. Life Sci, SI A9: 31-36 (2018). 
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Thallus corticolous, squamulose; squamules 0.5–01.5 mm wide, palmately to 

pinnately lobed; upper side yellowish brown, sparingly pubescent, flat, margin 

fibrillose, non-corticate below, lacking isidia; prothallus whitish to reddish brown. 

Apothecia 0.5–1.2 mm in diam.; exciple coloursless; hymenium colourless; 

hypothecium collourles; ascospores ellipsoid, 9−15(−20)×2.5−5 µm. 

Chemistry: Thallus K–, C–, KC–, PD–; lichen substances not detected in TLC.  

Distribution: India (Goa, Himachal Pradesh, Karnataka, Kerala, Manipur, Tamil 

Nadu and Uttaranchal), Brazil, Java, New Caledonia and South Africa. 

Notes: Earlier this species is reported from CWLS (Phatak et al. 2004), however the 

specimen is untraceable at LWG. The description based on Awasthi (1991). 

 

Roccellaceae Chevall. 

Fl. Gen.env.Paris (Paris)1: 604 (1826). 

Lichenized. Thallus crustose to fruticose, when crustose often byssoid. Photobiont 

Trentepohlia. Ascomata apotheciate or lirellate, more rarely stromatic and then 

appearing perithecioid, usually with distinct, mostly carbonized proper margin and 

often with thalline margin. Hamathecium consisting of branched and anastomosing 

paraphyses, hemiamyloid or amyloid. Asci fissitunicate, with apical tholus and 

narrow ocular chamber, often with amyloid ring-structure, clavate. Ascospores 

primarily 8 per ascus but sometimes reduced to 2–4 per ascus, transversely septate or 

rarely muriform, fusiform to oblong-ellipsoid, euseptate with rectangular lumina, 

often with slightly thickened walls and with the upper median cell slightly enlarged, 

hyaline to rarely brown, non-amyloid. Conidiomata pycnidia; conidia non-septate to 

transversely septate, oblong to bacillar or acicularfiliform to falcate, hyaline. 

Secondary chemistry: variable, with depsides, depsidones, dibenzofuranes, and 

anthraquinones most common. Usually epiphytic on bark, also commonly rocks, some 

lineages on leaves. 

 

4.1.18: Key to the genera of Roccellaceae in CWLS 

1.  Thallus foliicolous, ascospores fusiform ………………………………… Mazosia  

1a.  Thallus corticolous ………………………………………………………….…... 2 

2.  Thallus byssoid, sparsely squamulose, apothecia pseudoangiocarpic, ascospores 

obovate, hooked, transversely 5‒8 septate, 60‒65 × 3‒4 μm 

……………………...….. ……………..……... Dichosporidium (D. boschianum) 
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2a.  Thallus smooth to verrucose, apothecia ellipsoid to lirelline, branched, ascospores 

cavate to fusiform, often slightly curved, transversely, 6‒13 septate, 23‒32 × 

2.4‒3.5 μm …………………………………………. Enterographa (E. pallidella) 

 

Dichosporidium Pat. 

In Duss, Enum. Champ. Guadeloupe (Lons-le-Saunier): 20 (1903).  

Thallus corticolous, loosely attached to the substrate, byssoid, effuse, smooth, greyish 

to greenish, isidia lacking or present, soredia lacking or present; heteromerous, cortex 

lacking, medulla almost lacking or sometimes with a whitish layer and lower part 

brown to black, hyphae with many to numerous crystals on the walls; prothallus 

distinct, byssoid. Photobiont Trentepohlia, cells single or a few cells aggregated. 

Ascomata apothecia, perithecioid, few to numerous, aggregated into slightly to 

distinctly elevated stroma-like structures (pseudoangiocarpic); disc dark brown to 

black. Excipulum composed of randomly orientated, branched hyphae; epithecium 

slightly gelatinous; hymenium ca. 80 ‒ 140 µm high, not inspersed; paraphysoids 

highly branched and anatomosing; hypothecium thin, fusing with the medulla, in the 

upper part black and in the lower part pale brown. Asci clavate, 8-spored; ascospores 

hyaline, fragile, biclavate or hooked, 4‒10-septate.  

The genus is represented by only one species in CWLS. 

 

Dichosporidium boschianum (Mont.) G. Thor, Op. bot. 103: 64 (1991). 

- Chioecton boschianum Mont., Syll. Gen. sp. Crypt. (Paris): 356(1856). 

Thallus corticolous, crustose, byssoid to sparsely squamulose, grey with a yellowish 

green tinge; prothallus with a whitish inner and brown outer part, medulla with a 

whitish layer, thin, lower part composed of brown to blackish hyphae, isidia scarce, 

coralloid. Apothecia pseudoangiocarpic， numerous， aggregated into distinctly 

elevated stroma with distinctly constricted bases, up to 1.1 mm in diam. Hypothecium 

fusing with the whitish medulla; excipulum brown; paraphysoids richly branched. 

Asci 8-spored; ascospores obovate, hooked, colourless, transversely 5‒8 septate, 

60‒65 × 3‒4 μm (Plate- 31.C). 

Chemistry: Protocetraric acid or salazinic acid present in TLC, thallus K+ (red), C‒, 

KC‒, P+ (orange to red). 
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Distribution: India (Karnataka and Kerala), Australia, Indonesia, Malaysia, New 

Caledonia, the Philippines, Singapore, Sri Lanka, Western Samoa. 

Notes: Found growing on bark of Buchanian lanzan in semi evergreen forest type. 

Specimen examined: CWLS, Endrem to Tulshimol, N14°59'51.2", E074°11'52.1", 

24.02.2018, R. Pallavi, GU-L781. 

 

Enterographa Fée 

Essai Crypt. Exot. (Paris): xxxii, cx, 57(1824). 

Thallus crustose, more or less homoiomerous, firmly attached to the substrate, 

continuous, smooth to verrucose, sometimes with soredia or goniocysts, sometime, 

areolate; verrucae or areoles smooth to uneven. Photobiont Trentepohlia or 

Phycopeltis. Cortex absent, but an algae-free top-layer formed by interwoven hyphe. 

Medulla cream-coloured, often inspersed by calcium oxalate crystals. Ascomata 

immersed in the thallus, punctiform or rounded to elongate lirelliform, closed or open, 

disc pink to brown or red-brown to black, without carbonized parts. Thalline margin 

formed by algal free thallus tissue, sometimes forming distinct pseudostromata which 

are rised above the sterile parts of the thallus. Proper exciple very thin, usually 

colourless to pale straw, sometimes distinctly orange-brown above, the lower part 

fusing with the hypothecium. Hypothecium colourless, sometimes orange or brown 

pigments in the upper part. Hymenium with thin paraphysoids, irregularly branched 

and anastomosing, often especially at the top, indistinctly septate, tips hyaline or 

orange-brown. Epihymenium with orange-brown crystals. Asci ellipsoid to 

cylindrical-clavate, fissitunicate, walls two-layered, 8-spored. Ascospores with thin to 

thick walls, fusiform, 12 – 65 × 2 – 5 μm, transversely 3‒25 distoseptate, perispore 

smooth to warted. Conidiomata punctiform, immersed to sessile; macroconidia 

baciliform or filiform, curved or straight.  

The genus is represented by only one species in CWLS. 

 

Enterographa pallidella (Nyl.) Redinger, Reprium nov. Spec. Regni veg. 43:61 

(1938); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); Randive et 

al., Int. J. Life Sci, SI A9: 31-36 (2018). 

- Platygrapha pallidella Nyl., Flora Regensburg 50: 6 (1867). 

Thallus corticolous, crustose, 2‒4 cm in diam., smooth to verrucose, cream-coloured; 

prothallus very thick, black; medulla cream-coloured. Apothecia open, ellipsoid to 



Thallus morphology of Family Ramalinaceae: 
G. Schneider 
boschianum (Mont.) G. Thor Enterographa pallidella (Nyl.) Redinger. Mazosia 
phyllosema (Nyl.) Zahlbr. Stereocaulaceae: Lepraria jackii Tønsberg.  (Scale = 1mm)

A. 
B. C. 

D. E. 
F. 

Phyllopsora manipurensis (Müll. Arg.) 
Phyllopsora nemoralis Timdal & Krog. Roccellaceae: Dichosporidium 
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shortly lirelline and branched, solitary or scattered, disc pink to pale brown, 

epruinose, thalline margin in line with the ascomatal disc, often becoming excluded. 

Excipulum very thin, pale straw coloured in section; hypothecium hyaline, 

paraphysoids branched especially in the upper part; epithecium with few brown 

crystals. Ascus 8-spored; ascospores cavate to fusiform, often slightly curved, 

transversely, 6‒13 septate, 23‒32 × 2.4‒3.5 μm (Plate- 31.D). 

Chemistry: Thallus K‒, C+ red, KC+ red, P‒; TLC- Gyrophoric acid present.  

Distribution: India (West Bengal -plains), Australia, Belize, Brazil, Costa Rica, 

Hawaii, Hong Kong, Japan, Kenya, Maldives, New Zealand, Papua New Guinea, 

Seychelles, Singapore, Sri Lanka, Taiwan and Thailand. Palaeotropical. 

Notes: Found growing on bark of Aparosa lindeliana in semi evergreen forest type. 

Specimen examined: CWLS, Kumbegal village and treetop forest Dept pointer, 

N14°58'53.6", E074°07'01.5", 73.2 m, 13.07.2015, 07.03.2016, R. Pallavi, GU-125, 

GU-126a. 

 

Mazosia A. Massal., 

Geneac. Lich. (Verona); 9 (1854). 

Thallus mostly foliicolous, sometimes corticolous, crustose, ecorticate, smooth to 

verrucose. Photobiont a species of Phycopeltis. Ascomata ascostromatic, apothecia 

like, immersed to emergent; disc greyish black to black, pruinose or epruinose; 

margin zeorine, immner most part white. Excipuloid layer brownish, developed only 

laterally and formed by inclinate layer of parallel hyphae, externally covered by 

colourless crystal layer, above which is thin thalline layer containing photobiont. 

Hypothecioid layer composed of periclinal hypae below and prosoplectenchymatous 

hyphae above, colourless to yellowish. I+ light blue then yellowish. Epithecioid tissue 

colourless to brown. Hymenial layer colourless, I+ yellow and then orange-red, KI+ 

blue to aeruginous. Paraphysoids colourless, banched and anastomosing. Asci 8-

spored, clavate, bitunicate, thick walled. Ascospores colourless, 1 – 7 septate, 

microcephalic, elliposoid to fusiform or acicular. Conidiomata pycnidia, common, 

immersed; condiophoores simple with simple, colourless conidia.  

 

4.1.18. i: Key to the species of Mazosia in CWLS. 

1.  Thallus finely verrucose, ascospores fusiform with acute ends, slightly constricted 

at septa, 17‒18 × 3.5‒55 μm …………………..……..…..…. M. melanophthalma 
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1a.  Thallus smooth, ascospores fusiform, not constricted at septa, 15‒21 × 3‒5 m 

…… ..…………..… ……………………………..………..….…… M. phyllosema 

 

Mazosia melanophthalma (Müll. Arg.) R. Sant., Symb. Bot. Upsal 12(1): 117 

(1952); Randive et al., Indian Forester, 145(7):687-688 (2019).  

- Opegrapha melanophthalma Müll. Arg., Flora 66: 348 (1883). 

Thallus foliicolous, crustose, brownish-grey to greenish-grey, finely verrucose, 

patches 4‒12 mm diam., verrucae contain numerous crystals. Ascomata 

ascostromatic, apothecia like, immersed, distinct, round to irregular, 0.2‒0.6 mm 

diam.; disc dark grey to black, plane; margin prominent, sloping away from the disc. 

Excipuloid tissue dark brown-black; hypothecioid layer colourless to pale brown; 

epithecioid layer indistinct; hyemenial layer colourlesss, KI+ light brownish-red. Asci 

8-spored; ascospores colourless, fusiform, ends acute, transversely 3-septate, middle 

cell enlarged, constricted at septa, 17‒18 × 3.5‒55 μm.    

Chemistry: Colour test and TLC not performed.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Kerala, 

Nagaland and Tamil Nadu), Argentina, Bolivia, Brazil, Costa Rica, Ecuador, French 

Guiana, Guatemala, Guyana, New Zealand, Panama, Paraguay, Peru, the Philippines, 

Puerto Rico, St. Vincent and Venezuela.  Pantropical. The species is new to Goa. 

Notes: Found growing on fallen leaves of Ficus virens in semi evergreen forest type. 

Specimen examined: CWLS, Endrem to Tulshimol, N14°59'51.2", E074°11'52.1", 

24.02.2018, R. Pallavi, GU-L783-b. Vadhali Ghati, N14°58'35.1", E074°07'52.7", 

01.04.2018, R. Pallavi, GU-L801b. 

 

Mazosia phyllosema (Nyl.) Zahlbr., Cat. Lich. Univ. 2: 503 (1923). 

- Platygrapha phyllosema Nyl., Bull. Soc. Linn. Normandie, ser. 2, 7: 

171(1873). 

Thallus foliicolous, crustose, greyish-green-greyish-brown, smooth, thin, patches 

10‒13 mm across. Ascomata ascostromatic, apothecia like, scattered, immersed, 

distinct, 0.2‒0.55 mm diam.; disc exposed when mature, grayish black-black, plane, 

epruinose; margin concolorous with the thallus, sloping outwards. Excipuloid tissues 

reddish-brown-dark brown; hypothecioid layer colourless or pale brown; epithecioid 

layer colourless-pale brown; hymenial layer colourless, KI+ brownish; paraphysoids 
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branched and anastomosing. Asci 8-spored; ascospores colourless, fusiform, 

transversely 3-septate, middle cells enlarged, 15‒21 × 3‒5 m (Plate- 31.E). 

Chemistry: Colour spot tests and TLC not performed.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Kerala, 

Meghalaya, Nagaland and Tamil Nadu), Belize, Brazil, Colombia, Costa Rica, 

Ecuador, French Guiana, Guyana, Honduras, Indonesia, Madagascar, Malaysia, 

Mexico, New Zealand, Panama, Paraguay, Peru, the Philippines, St. Vincent, 

Thailand, Trininad & Tobago and Vietnam. Pantropical. The species is new to 

sanctuary. 

Notes: Found growing on fallen leaves of Ficus virens in semi evergreen forest type. 

Specimen examined: CWLS, Vadhali Ghati N14°58'35.1" 

E074°07'52.7"01.04.2018, R. Pallavi GU-L799. 

 

Stereocaulaceae Chevall.  

Fl. Gen. Env. Paris (Paris) 1: 596 (1826) 

Lichenized. Thallus crustose, squamuose or fruticose and then dimorphic with a 

crustose primary thallus (degenerating at early stage) and a fruticose secondary 

thallus. Photobiont chlorococcoid and sometimes additionally with cyanobacteria in 

cephaloidia. Ascomata apotheciate, lecanorine or lecideine. Hamathecium consisting 

of sparingly branched and anastomosing paraphyses, amyloid. Asci semi-fissitunicate, 

with amyloid apical tholus and amyloid walls, containing a pale axial mass and darker 

apical ring structure, clavate to cylindrical. Ascospores usually 8 per ascus, non-

septate, transversely septate or muriform, often ellipsoid, hyaline, non-amyloid. 

Conidiomata pycnidia; conidia non-septate, bacillar to filiform. Secondary chemistry: 

variable mostly with depsides, depsidones, dibenzofuranes, fatty acids, usnic acid, and 

xanthones. On soil, bark, also on wood and rocks.  

The family is represented by only one genus and species in CWLS. 

 

Lepraria Ach., 

Methodus, Sectio. Prior (Stockholmiœ): 3 (1803) 

Thallus leprose to crustose, with a powdery, granular, cottony, membranous, 

subsquamulose to subfoliose appearance, greyish, greenish and creamy in colour, thin 

to thick, soft or hard; firmly or loosely attached to the substratum, sometimes parts of 
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the thallus free from substratum revealing lower surface; shape irregular, individual 

thalli fusing to form large, continuous patches; margin diffuse or delimited, lobes 

absent or present, obscure to well-developed, raised marginal rim may be present; 

cortex predominantly absent, but subcorticate areas may be present in a few species; 

medulla absent or present, thin to thick, sometimes forming a pseudomedulla; 

hypothallus absent or present, sometimes forming thick conspicuous weft, white, grey 

or brown to black or orange in patches; prothallus rarely present; areoles sometimes 

present in thick specimens. Photobiont trebouxioid green alga. Ascomata and 

conidiomata absent.  

 

Lepraria jackii Tønsberg, Sommerfeltia 14: 200 (1992). 

Thallus leprose-crustose, powdery thallus with diffuse margin, lacking lobes and true 

medulla, sparse to continuous hypothallus, fine to coarse soredia with projecting 

hyphae, abundant. Ascomata and conidiomata absent (Plate- 31.F). 

Chemistry:  K+ yellow, KC−, PD−, UV−; atranorin and zeorin present in TLC. 

Distribution:  India, Europe, North America, Asia, Australia and Central Europe. It is 

new to India. 

Notes: The species is found growing on the tree trunk near water bodies of Kuske 

waterfall in the sanctuary.  

Specimens Examined: CWLS, Kuske waterfall, N15°01'11.58", E 074°12'32.88", 

458 m, 05.11.2016, R. Pallavi, GU-L178. 

 

Strigulaceae A.B. Frank, 

Synopsis der Drei Naturreiche. Ein Handbuch, ed. 2:1699 (1877). 

 Lichenized. Thallus crustose. Photobiont trentepohlioid (Cephaleuros, Phycopeltis, 

Trentepohlia). Ascomata perithecioid with apical or rarely lateral ostiole, solitary or 

in pseudostromata; involucrellum present or reduced, usually carbonized, sometimes 

with thalline margin. Hamathecium consisting of thin, unbranched or rarely branched 

paraphyses, non-amyloid. Asci fissitunicate, with apical tholus and narrow to wide 

ocular chamber, non-amyloid, mostly cylindrical. Ascospores primarily 8 per ascus 

but sometimes reduced to 2–4 per ascus, transversely septate to muriform, sometimes 

fragmenting into part-spores, fusiform to ellipsoid or oblong, euseptate with 

rectangular lumina, hyaline, non-amyloid. Conidiomata pycnidia; microconidia non-

septate, macroconidia transversely septate to muriform, bacillar to oblong or ellipsoid, 
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typically with terminal gelatinous appendages of various shapes, sometimes becoming 

extremely large, hyaline. Secondary chemistry: lacking substances except 

anthraquinone crystals in taxa. Usually epiphytic on leaves, more rarely on bark and 

rocks. 

The genus is represented by only one genus in CWLS. 

 

Strigula Fr. 

Syst. Mycol. (Lundae) 2(2): 535 (1823). 

Thallus crustose, usually subcuticular on leaves, usually epiphyllous or on bark or 

rock, rarely on soil or lichenicolous, whitish, silvery to dull pale grey, bluish grey, 

greyish green, grass-green to dark green or dark olive-brown, thin to moderately 

thick, with a well-defined and occasionally sublobate margin, or the margin effuse, 

usually ecorticate, occasionally with a true cortex or a pseudocortex. Photobiont 

Cephaleuros, Phycopeltis, Trentepohlia or a trentepohlioid alga. Ascomata perithecia, 

immersed in the thallus to almost superficial, or immersed in thalline verrucae, 

solitary, with an apical or, rarely, lateral ostiole, usually with a substantial dark 

greenish brown to black involucrellum; involucrellum rarely very pale or absent. 

Exciple composed of periclinal hyphae, usually hyaline. Paraphyses long-celled, 

simple to sparingly or richly branched, or anastomosing, 1.0–2.0 (–2.5) µm thick; 

apices not swollen. Periphyses usually absent, rarely sparse. Asci fissitunicate, 8-

spored, narrowly to broadly cylindrical, narrowly obclavate or elongate-ellipsoidal, 

predominantly thin-walled, but with a thicker apex and a minute but well-defined 

ocular chamber, nonamyloid. Ascospores euseptate, predominantly 1-septate, also 3– 

7-septate, submuriform or densely muriform, hyaline, fusiform, ellipsoidal or 

bacilliform. Conidiomata pycnidial, usually solitary, rarely clustered, immersed in the 

thallus to almost superficial, or immersed in thalline verrucae, of two broad types: 

either smaller structures that produce minute simple bacilliform or fusiform 

microconidia, or larger structures producing much larger macroconidia that are 1–7-

septate, submuriform or densely muriform, developing slightly obliquely at the tips of 

short unbranched conidiophores; frequently having short to elongate gelatinous apical 

appendages. 
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4.1.19: Key to the species of Strigula from CWLS 

1.  Thallus corticolous, pale bluish grey to greenish grey, perithecia black, 

ascospores 1-septate, with the distal cell larger than the proximal, 15−21×3−4 µm 

……………... ………………………………………...……...……. S. subelegans 

1a.  Thallus foliicolous …………..………………………………….………….…… 2 

2.  Thallus hypophyllous, paraphyses richly branched and anastomosing, ascospores 

1-septate, rarely 3-septate, (32)45−56×4.5−6 m ............................. S. janeirensis 

2a. Thallus epiphyllous, paraphyses simple or sparingly branched, rarely 

anastomosing ………………………………………………………...….............. 3 

3.  Ascospores <15 µm long ....................................................................................... 4 

3a.  Ascospores >15 µm long ………………………..…………………...…..……… 6 

4.  Photobiont Phycopeltis, thallus supracuticular, perithecia black, not overgrown 

by the thallus, ascospores 1-septate, 8–14×2.5–3.5 µm ……….….. S. phyllogena 

4a.  Photobiont Cephaleuros, thallus subcuticular ……………………..………….... 5 

5.  Thallus <25 µm thick, non-effigurate, ascospores 1-septate, 10−14×2.5−4 m, 

without or with constriction at septa .....................................................  S. nitidula 

5a.  Thallus >25 µm thick, effigurate, ascospore 1-septate, 9−12 × 2−4 m, cells often 

separating within or outside the ascus  ................................................. S. concreta 

6.  Thallus or thalline lobes bordered by a thin black line, usually dark green, dark 

grey-green or olive brown, with distinct divergent lobes separated by large 

spaces, ascospores 1-septate, 10–18 × 2–3 µm …...…...…………. S. subtilissima 

6a.  Thallus not bordered by a thin black line ………………..………...….………… 7 

7.  Pycnidia crowded and confluent in the centre of the thallus, usually pale grey, 

greyish green or bright green, lobes short and circular, ascospores 1-sepate, 

12−20×3−5 m .............…………………….……………………… S. antillarum 

7a.  Pycnidia solitary, scattered, thallus bright medium green, ascospores 1-sepate, 

14–25 × 4.0–6.5 µm ………………...…………………….……… S. smaragdula 

 

Strigula antillarum (Fée) Müll. Arg., Bot. Jahrb. 6: 379 (1885); Zahlbr., Cat. Lich. 

Univ. 1: 537 (1922); Randive et al., Indian Forester, 145(7):687-688 (2019); Randive 

et al., Plant Science Today 8 (4):889-899 (2021). 

Melanophthalmum antillarum Fée, Essai Crypt. Exot. (Paris) xciv, c (1825).   
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Thallus foliicolous, epiphyllous, green-grayish green, subcuticular, thin, dispersed in 

to small, scattered, ± rounded patches, sometimes inconspicuous, 2−5 mm across, 

10−30 m thick; margin lobed; lobes short and circular, without black lines, plane-

slightly convex, numerous colourless crystals present. Photobiont a species of 

Cephaleuros. Ascomata perithecia, immerged in the thallus in young stages, exposed 

at maturity, black, ±convex, apex shining, convex; ostiole inconspicuous. Periderm 

differentiated basally into an outer involucrellum and an inner excipulum; 

involucrellum blackish, excipulum pale-brown, 5−8 m thick. Centrum ±applanate, 

KI+ bluish. Paraphyses colourless, few, simple, straight. Asci 8−spored, ± obclavte, 

thin walled; ascospores colourless, uniseriately arranged, transversely 1-sepate, 

fusiform, distinctly constricted at the septa, acute at ends, 12−20×3−5 m; lower cell 

larger than the upper cell. Conidiomata pycnidia, crowded and confluent in the centre 

of the thallus, black, wart shaped, 0.1−0.13 mm diam., exposed or semi-immersed, 

macroconidia colourless, 1-septate, bacillary, 10−14 × 2−4 m; microconidia simple, 

ellipsoid, 3−5 × 1.8−2 m (Plate- 32.A). 

Chemistry: Colour test not done. No lichen substances in TLC. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh and 

Meghalaya), Argentina, Brazil, Costa Rica, Ecuador, French Guiana, Guatemala, 

Guyana, Mexico, Panama and Peru. Pantropical. This is a new record for Goa. 

Notes: Found growing on fallen leaf of Acacia auriculiformis of moist deciduous 

forest type. 

Specimen examined: CWLS, Bela Lake Road to Marlem Village, N14°57'23.7", 

E074°09'09.3", 15.01.2018, R. Pallavi, GU-L677b. 

  

Strigula concreta (Fée) R. Sant., Symb. Bot. Upsal. 12(1): 177(1952); Randive et al., 

Indian Forester, 145(7):687-688 (2019); Randive et al., Plant Science Today 8 

(4):889-899 (2021 

-Craspedon concretum Fée Essai Crypt. Exot. (Paris): xciv, c (1825).  

Thallus foliicolous, epiphyllous, greenish-grey, rounded, subcuticular, effigurate, 

short lobed, smooth, with black points, dispersed into small to large rounded patches, 

2−10 mm across, sometimes form a large colony, 25−28 m thick; marginal lobes 

rounded. Photobiont a species of Cephaleuros. Ascomata perithecia, black, convex to 
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conical, with spreading base, totally exposed over the thallus, 0−24−0.4 mm diam., 

apex black, shining with black ostiole in middle. Periderm upper portion confluent, 

basally separated into an outer involucrellum and an inner excipulum; involucrellum 

dark brown to black. Centrum lens shaped, 200−320 diam., 110−180 m high, KI−. 

Paraphyses colourless, simple, not swollen at apices. Asci 8–spored, narrowly 

cylindrical, thread like, thin walled. Ascospores colourless, uniseriately arranged, 

transversely 1-septate, ellipsoid, with or without constriction at the septa, 9−12 × 2−4 

m. Conidiomata semi-immersed, hemispherical, black, 0.08–0.15 mm diam., 

macroconidia simple, bacilliform, 4–6×1.5–2.5 µm; microconidia simple, fusiform 4–

5×1.5–2.0 µm (Plate- 32.B). 

Chemistry: Colour test not done. No lichen substances in TLC. 

Distribution: India (Arunachal Pradesh and Meghalaya), Angola, Argentina, Brazil, 

Colombia, Costa Rica, Cuba, French Guiana, Guatemala, Guyana, Peru, the 

Philippines, Venezuela. Pantropical. This is a new record for Goa. 

Notes: Found growing on leaf of Artocarpus gomezianus subsp. zeylanicus in moist 

deciduous forest within CWLS. 

Specimen examined: CWLS, Edda Road, N14°59'55.3", E074°11'49.7", 28.11.2017, 

R. Pallavi, GU-L607. Bela Lake Road to Marlem Village, N14°57'23.7", 

E074°09'09.3", 15.01.2018, R. Pallavi, GU-L666. Vadhali Ghati, N14°58'35.1", 

E074°07'52.7", 01.04.2018, R. Pallavi, GU-L821. 

 

Strigula janeirensis (Müll. Arg.) Lücking, Trop. Bryol. 15: 65 (1998); Randive et 

al., Indian Forester, 145(7):687-688 (2019); Randive et al., Plant Science Today 8 

(4):889-899 (2021) 

Phylloporina janeirensis Müll. Arg. Flora, Regensburg 73:198 (1890).  

Thallus usually foliicolous, hypophyllous, growing along the margins on upper 

surface, greyish-green with blue tinge, smooth, subcuticular, more or less effuse, 

dispersed in to rounded to irregular confluent patches, thin, sometimes inconspicuous, 

12−60 mm across, 10−12 m thick. Photobiont a species of Cephaleuros. Ascomata 

perithecia, scattered, naked, conical-somewhat convex, basally immersed within the 

thallus, 0.3−0.5 mm diam.; ostiolar region acute. Periderm separated into an outer 

involucrellum and an inner excipulum; involucrellum black; excipulum colourless, ± 

prosoplectenchymatous, 8−16 m thick. Centrum lens shaped, 230−380 m in diam., 



Thallus morphology of Family Strigulaceae Strigula antillarum (Fée) Müll. Arg. 
Strigula concreta (Fée) R. Sant. Strigula nitidula Mont. Strigula phyllogena (Müll. 
Arg.) R.C. Harris.  Strigula subtilissima (Fée) Müll. Arg. 

A. 
C. D. 

E. Strigula smaragdula  Fr. F. 

B. 
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130−180 m high, KI −. Paraphyses colourless, branched and anastomosing. Asci 8-

spored, cylindrical, thin walled. Ascospores uniseriately or biseriately arranged, 

colourless, transversely 1-septate, rarely 3−septate, easily broken into two cells, 

fusiform-bacillar with obtuse ends, slightly  constricted at septa, (32)45−56×4.5−6 

m. Conidiomata pycnidia, macroconidia ± bacillary, transversely 1−septate, ends 

obtuse, 8−10 × 3−3.5 m; microconidia simple, fusiform, with acute ends, 3−4 × 

1−1.5 m. 

Chemistry: Colour test not done. No lichen substances in TLC.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh), Belgian Costa 

Rica, Congo, Ecuador, French Guiana, Guatemala, Guyana, Indonesia, Mexico, New 

Guinea, Peru, the Philippines, Puerto Rico and Venezuela. This is a new record for 

Goa. 

Notes: Found growing on fallen leaf of Buchanania lanzan in semi evergreen forest. 

Specimen examined: CWLS, Endrem to Tulshimol, N14°59'51.2", E074°11'52.1", 

24.02.2018, R. Pallavi, GU-866A. Vadhali Ghati, N14°58'35.1", E074°07'52.7", 

01.04.2018, R. Pallavi, GU-L811. 

 

Strigula nitidula Mont. in Sagra, Histoire física, politica y naturál de la islea de cuba 

9: 93 (1845); Randive et al., Indian Journal of Forestry, 40 (3): 217-221 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science 

Today 8 (4):889-899 (2021).  

Thallus foliicolous, subcuticular, bright yellowish-green-dark green, ecorticate, lobed, 

dispersed into ± rounded-irregular patches, developed on the margins of the leaves, 

4−8 mm across; lobes indistinct, confluent, entire at margin, sometimes with 

colourless crystals within. Photobiont a species of Cephaleuros. Ascomata perithecia, 

conical, black, totally exposed at maturity, spreading at base, 0.28−0.5 mm diam., 

apex black, conical; ostiole inconspicuous, black. Periderm confluent above, black; 

basally separated into an outer involucrellum and an inner excipulum; excipulum 

colourless to light brown. Centrum applanate, 180−390 diam., 110−200 m high, KI-. 

Paraphyses simple, colourless, septate. Asci 8-spored, narrowly cylindrical to thread 

like, thin walled. Ascospores colourless, uniseriately arranged, transversely 1-septate, 

± elipsoid, with obtuse ends, without or with constriction at septa, (8−)10−14×2.5−4 

m. Conidiomata pycnidia, sterile (Plate- 32.C). 
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Chemistry: Colour test not done. No lichen substances found in TLC.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Karnataka, 

Kerala, Meghalaya, Tamil Nadu and West Bengal -plains), Argentina, Brazil, 

Colombia, Costa Rica, Cuba, Dominica, Ecuador, French Guiana, Guatemala, 

Guyana, Honduras, Japan, Mexico, Paraguay, Peru, the Philippines, Sri Lanka and 

Venezuela. Pantropical. This is a new record for Goa. 

Notes: Found growing on leaf of Ficus callosa in semi evergreen forest type, near 

seasonal streams within CWLS. 

Specimen examined: CWLS, Kuske waterfall, N 15°01'06.72", E074°12'33.30", 541 

m, 15.11.2016, R. Pallavi, GU-L189b. Vadhali Ghati, N 14°58'35.1", E074°07'52.7", 

01.04.2018, R. Pallavi, GU-L810, GU-L814. 

 

Strigula phyllogena (Müll. Arg.) R.C. Harris, More Florida Lichens, Incl.10 Cent 

Tour Pyrenol. (New York): 159 (1995); Randive et al., Indian Journal of Forestry, 40 

(3): 217-221 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et 

al., Plant Science Today 8 (4):889-899 (2021).   

- Porina phyllogena Müll. Arg., Flora, Regensburg 66: 27 (1883). 

Thallus foliicolous, epiphyllous, supracuticular, grayish, continuous, rounded to 

irregular, 5–20 mm wide, smooth; prothallus indistinct. Photobiont Phycopeltis. 

Perithecial ascomata, superficial, prominent, flattened-conical, usually not covered by 

a layer of thallus, 0.3–0.5 mm diam., greyish black to jet-black. Perithecial apex ± 

subacute. Involucrellum black, carbonaceous, extending to exciple base level. Exciple 

colourless to brown. Centrum 0.15–0.35 mm diam. Paraphyses simple. Asci 8-spored, 

elongate-cylindrical. Colourless ascospores, fusiform-ellipsoid, single septate 

uniseriate to occasionally biseriate in the ascus, somewhat confined at the septum, 8–

14 × 2.5–3.5 µm. Conidiomata superficial, ±conical, black, containing 0–1-septate 

bacilliform macroconidia 8–12 × 1.5–2.5 µm; microconidia 3–5 × 1.5–2.0 µm, 

simple, narrowly ellipsoidal (Plate- 32.D). 

Chemistry: Colour test not done. No lichen substances found in TLC.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Assam, 

Meghalaya and Nagaland, Sikkim, Tamil Nadu and West Bengal.), Argentina, Brazil, 

Costa Rica, Cuba, Ecuador, French Guiana, Guatemala, Guyana, Honduras, Mexico, 

Panama, Peru, Surinam and Venezuela. Pantropical. This is a new record for Goa. 
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Notes: Found growing on leaf of Psychotria dalzellii in semi evergreen forest of 

CWLS. 

Specimen examined: CWLS, Nadkem Village, N14°59'01.5", E074°13'22.6", 87 m, 

15.12.2016, R. Pallavi, GU-L206b. 

 

Strigula smaragdula Fr., Linnaea 5: 550 (1830); Randive et al., Indian Journal of 

Forestry, 40 (3): 217-221 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); 

Randive et al., Plant Science Today 8 (4):889-899 (2021).  

Thallus foliicolous, epiphyllous, subcuticular, rounded to irregular, 2–15(–20) mm 

wide, the margin even or with short rounded to irregular lobes, plane to somewhat 

convex, c. 20–70 µm thick, pale greyish green to bright medium green, without a 

bluish tint, ±smooth to rugose, glossy; prothallus indistinct. Photobiont Cephaleuros. 

Ascomata perithecia, convex, semi-immersed to almost completely immersed, largely 

overgrown by the thallus or the apex exposed, 0.2–0.5(–0.6) mm diam., greenish 

black to glossy black; ostiole inconspicuous or whitish, rarely in a shallow depression. 

Involucrellum brownish black to jet-black and carbonaceous, extending to exciple 

base level. Exciple hyaline to brown, 10–15 µm thick. Centrum 0.1–0.3 mm diam. 

Paraphyses simple. Asci 8-spored, narrowly obclavate. Ascospores irregularly 

biseriate in the ascus, 1-septate, broadly fusiform, constricted at the septum, the cells 

usually ±equal in size, occasionally the distal cell a little larger, 14–25 × 4.0–6.5 µm. 

Conidiomata semi-immersed, hemispherical or convex, with a glossy black apex, 

0.05–0.15 mm diam.; macroconidia 1-septate bacilliform 10–20 × 3–4 µm; 

microconidia simple, fusiform, 3–5 × 1–2 µm (Plate- 32 .E).  

Chemistry: Colour test not done. No lichen substances found in TLC. 

Distribution: India (Andaman Islands, Arunachal Pradesh, Assam, Manipur, 

Meghalaya, Mizoram, Nagaland, Sikkim, Tamil Nadu and West Bengal.) Angola, 

Argentina, Australia, Belize, Bolivia, Brazil, Cameroon, Colombia, Costa Rica, Cuba, 

Dominican Republic, Ecuador, El Salvador, French Guiana, Guatemala, Guyana, 

Haiti, Honduras, Indonesia, Japan, Madagascar, Mauritius, Mexico, Nepal, New 

Caledonia, Nicaragua, Nigeria, Panama, Paraguay, Peru, the Philippines, Puerto Rico, 

Sri Lanka, Surinam, Trinidad & Tobago, U.S.A., Venezuela and Virgin Islands. 

Pantropical.  
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Notes: Found growing on leaf of Anacardium occidentale in sanctuary. This is a new 

record for the sanctuary. Earlier reported from Bhagwan Mahvir Wildlife Sanctuary 

by Nayaka et al. (2004).  

Specimen examined: CWLS, Gaodonger Village, 300 m, 06.06.2003, S. Nayaka, S. 

M. Singh, S. Pathak & C. Samuel 03-001620 (LWG). 

 

Strigula subelegans Vain., Ann. Acad. Sci. Fenn., sér. A, 19(15): 23 (1923); Randive 

et al., Indian Forester, 145(7):687-688 (2019); Randive et al., Plant Science Today 8 

(4):889-899 (2021). 

Thallus corticolous, pale bluish-green, circular in outline, 2−5 mm across, surface 

convex, uneven, shining, marginal lobes minute; hypothallus indistinct. Photobiont 

Cephaleuros. Ascomata perithecia, partially immersed, convex, uppermost exposed 

part shining, black, 0.3−0.4 mm in diam., outer perithecial wall black, diverging 

basally; inner wall colourless. Asci 8-spored, cylindrical. Ascospores transversally 1-

septate, end acute, strongly constricted at septum, one cell much larger than the other, 

15−21×3−4 µm. Pycnidia numerous, globose, immersed, top exposed and appearing 

as black, spots on the thallus surface; macromedia transversely 1-septate, bacillary, 

12−15×3−4 µm; macroconidia not seen. 

Chemistry: Colour test not done. No lichen substances found in TLC. 

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Meghalaya, 

Nagaland and Tamil Nadu), Brazil, Costa Rica, French Guiana, Indonesia, Japan, 

Malaysia, Panama, Peru, the Philippines, Puerto Rico, Sri Lanka, Tonga and West 

Indies. This is a new record for Goa. 

Notes: Found growing on bark of Terminalia elliptica in dry deciduous forest type. 

Specimen examined: CWLS, Tirwal towards Marlem, N14°56'32.8", E074°08'35.9", 

19.01.2018, R. Pallavi, GU-L709b. 

 

Strigula subtilissima (Fée) Müll. Arg., Flora, Regensburg 66: 32 (no.678). (1883); 

Randive et al., Indian Forester, 145(7):687-688 (2019); Randive et al., Plant Science 

Today 8 (4):889-899 (2021).  

- Racoplaca subtilissima Fée, Essai Crypt. Exot. (Paris): xciv, xcix (1825).   

Thallus foliicolous, epiphyllous, subcuticular, irregular, 5–20 (–25) mm wide, deeply 

lobate, the lobes divergent, confluent or anastomosing, up to 0.1 mm broad, netlike at 

the periphery, dark olive-green, ±smooth, dull to slightly glossy, bordered by a thin 
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black line; prothallus indistinct. Photobiont Cephaleuros. Ascomata perithecia, 

superficial, prominent, subconical to subhemispherical, covered to the apex by a layer 

of thallus, 0.2-0.6 mm in mm diam., black. Involucrellum black, carbonaceous, 

extending to exciple base level. Exciple hyaline to brown. Centrum 0.15–0.30 mm 

diam. Paraphyses simple. Asci 8-septate, narrowly obclavate. Ascospores 1-septate, 

oblong-cylindrical, biseriate in the ascus, slightly to markedly constricted at the 

septum, 10–18 × 2–3 µm. Conidiomata superficial, hemispherical to verrucose, black, 

0.07–0.2 mm diam., macroconidia simple, bacilliform 4–6×1–2 µm; microconidia 

simple, fusiform, 4–5 × 1.0–1.5 µm µm (Plate- 32.F). 

Chemistry: Colour test not done. No lichen substances found in TLC.  

Distribution: India (Andaman & Nicobar Islands, Arunachal Pradesh, Kerala, 

Meghalaya and Tamil Nadu), Argentina, Brazil, Costa Rica, Cuba, Dominica, 

Ecuador, French Guiana, Guyana, Haiti, Mexico, Panama, Peru, the Philippines and 

St. Vincent. Pantropical. This is a new record for Goa. 

Notes: Found growing on leaf of Ficus tsjakela in semi evergreen forest type within 

CWLS. 

Specimen examined: CWLS, Endrem to Tulshimol, N14°59'51.2", E074°11'52.1", 

24.02.2018, R. Pallavi, GU-L783a, GU-866C. Vadhali Ghati, N14°58'35.1", 

E074°07'52.7", 01.04.2018, R. Pallavi, GU-L820. 

 

Teloschistaceae Zahlbr. 

In Engler, Syllabus, Edn 2 (Berlin): 45 (1898). 

Lichenized, very rarely lichenicolous. Thallus crustose to squamulose, foliose, or 

fruticose, mostly yellow-orange to orange-red. Photobiont Trebouxia. Ascomata 

apothecia, mostly lecanorine, rarely biatorine or lecideine. Hamathecium consisting of 

unbranched to slightly branched, usually slightly capitate paraphyses, amyloid. Asci 

semi-fissitunicate, with apical tholus and distinct ocular chamber, upper part of tholus 

and lower part lining the ocular chamber darker amyloid, cylindrical. Ascospores 8(-

16) per ascus but sometimes reduced to 4 per ascus, transversely septate (mostly 1–3-

septate), ellipsoid, polarilocular with very thick septa and central canal connecting the 

lumina, hyaline, non-amyloid. Conidiomata pycnidia; conidia non-septate, bacillar, 

ellipsoid or bifusiform, hyaline. Secondary chemistry: variable, commonly with 

anthraquinones, depsides (atranorin), dibenzofuranes (usnic acid), terpenes (zeorin), 
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and anthraquinones. Mostly on rock and epiphytic on bark, many species with 

preference for limestone and eutrophic habitats.  

 

4.1.19: Key to the genus of Teloschistaceae in CWLS 

1.  Thallus saxicolous, lobate to subsquamulose, olive-grey to brownish grey to ash-

grey, ascospores 2−3×0.5−1 µm ……………..….... Upretia (U. amarkantakana) 

1a.  Thallus corticolous, elobate, crustose, greenish grey to olivaceous green, 

ascospores 10−14 ×7−9 µm …………………………… Blastenia (B. ferruginea)  

 

Blastenia A. Massal. 

Flora, Regensburg 35: 573 (1852). 

Thallus crustose, corticolous, ± continuous, thin, wide spreading, whitish-greenish 

grey to dark grey, olivaceous green, rarely in part with a greenish yellow to orange 

tinge; isidia present or absent, when present numerous, often compacted and entirely 

obscuring the thallus, simple or branched, granular or coralloid, concolours to thallus. 

Cortex thin, of isodiametric cells. Algal layer continuous. Medulla white. Prothallus 

present or absent. Apothecia few to numerous, usually absent when isidia is present. 

Disc usually brownish, flat to convex, proper margin moderately thin, persistent, often 

flexuose, concolorous to the disc or in young apothecia slightly paler, glossy, thalline 

margin absent. Epihymenium golden brown, K+ purple, hymenium hyaline, 

hypothecium hyaline to pale brown, parathecium of radiating hyphae, exciple without 

algae. Paraphyses thin, simple, rarely furcated at the tips, tips not swollen, coherent. 

Ascus 8- spored, spores polaribilocular. Pycnidia present or absent, innate, ostiole 

orange, conidia ellipsoid. 

The genus is represented by only one species in CWLS. 

 

Blastenia ferruginea (Huds.) A. Massal. Atti Inst. Veneto Sci. lett., ed Arti, Ser 2 3 

(App. 3): 102(1852). 

Thallus crustose, corticolous, smooth to somewhat warty, olive-green to greyish 

green, prothallus present, bluish-black. Apothecia profuse, dispersed, brown, 

lecanorine, proper margin thin, persistent, concolours to the disc; disc ferrugineous to 

reddish brown, convex. Hymenium pale yellow; hypothecium hyaline; epihymenium 

golden brown, K+ purple. Asci 8-spored bitunicate, clavate, mostly biseriate, 
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54−63×16−18 µm. Ascospore polaribilocular, ellipsoid, 10−14 ×7−9 µm (Plate- 

33.A). 

Chemistry: Thallus K−, C−, KC−, PD−; no lichen substance in thallus TLC, but 

parietin is found when apothecia used. 

Distribution: India (Arunachal Pradesh, Himachal Pradesh, Karnataka, Maharashtra, 

Tamil Nadu and Uttarakhand), Argentina, Australia, Bhutan, Chile, Hawaii, New 

Caledonia, New Zealand, South Africa. Cosmopolitan. New to Goa, 

Notes: Found growing on bark of Terminalia paniculata within sanctuary. 

Specimens Examined: CWLS, Reception area, N14°59'04.3", E74°06'29.7", 95.7 m, 

26.03.2015, R. Pallavi, GU-L16. 

 

Upretia S.Y. Kondratyuk, A. Thell & J.S. Hur  

in Kondratyuk et al. Cryptogam, Biodiversity and Assessment, Special volume: 24 

(2017) 

Thallus crustose, more or less orbicular, lobate to subsquamulose, central portion 

usually subsquamulose, occasionally areolate to verruculose, olive-grey to brownish 

grey to ash-grey; thalline lobes generally narrow to wider, branched, flat to 

subconvex, with pruina. Cortical layer thin, paraplectenchymatous, with uppermost 

cell layer consisting of brownish cells, epinecral zone absent, medulla white. 

Prothallus and hypothallus usually present, black. Apothecia lecanorine, immersed 

when young, becoming sessile, disc orange to brownish, concave or flat, thalline 

margin concolorous with thallus, true exciple paraplectecnhymatous; paraphyses with 

oil droplets. Asci 8-spored, ascospores hyaline, polaribilocular, small. Conidia 

narrowly bacilliform, small. Thallus and thalline margin lacking lichen substances; 

apothecium disc and epihymenium with parietin and unknown substances. Occurring 

on exposed rocks, tropical. 

The genus is represented by only one species in CWLS. 

 

Upretia amarkantakana (Y. Joshi & Upreti) S.Y. Kondr. & A. Thell, in 

Kondratyuk, Persson, Hansson, Mishra, Nayaka, Liu, Hur & Thell. Cryptogam, 

Biodiversity and Assessment, Special volume: 24 (2017).  

- Caloplaca amarkantakana Y. Joshi & Upreti, Lichenologist 38(6): 537 

(2006).  
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Thallus crustose, saxicolous, more or less orbicular, lobate to subsquamulose, central 

portion usually subsquamulose, occasionally areolate to verruculose, olive-grey to 

brownish grey to ash-grey; thalline lobes generally narrow to wider, branched, flat to 

subconvex, with pruina; prothallus and hypothallus present, black. Apothecia 

lecanorine, immersed when young, becoming sessile, disc orange to brownish, 

concave or flat; thalline margin concolorous with thallus. True exciple 

paraplectecnhymatous; paraphyses with oil droplets. Asci 8-spored; ascospores 

hyaline, polaribilocular, small, 8.5−10×4−5 µm. Conidia narrowly bacilliform, small, 

2−3×0.5−1 µm (Plate- 33.B). 

Chemistry: Thallus and thalline margin K−, C−, KC−, Pd−; no lichen substance in 

thallus TLC, but parietin is found when apothecia used.  

Distribution: India, (Madhya Pradesh). New to Goa. 

Note: Thallus found growing on exposed rock in CWLS. 

Specimens examined: CWLS, Near Astragal Checkpost, N14°58'36.5", 

E074°09'06.7", 37.5 m, 13.07.2015, R. Pallavi, GU-L34. Vadhali Ghati, 

N15°01'17.1", E074°12'29.9", 08.04.2018, R. Pallavi, GU-L834b. 

 

Trypetheliaceae Eschw. 

Syst. Lich.:17 (1824) 

Lichenized. Thallus crustose. Photobiont Trentepohlia. Ascomata perithecioid with 

apical or lateral ostiole, solitary, in pseudostromata, or laterally fused with shared 

ostiole; involucrellum usually absent or reduced, often with thalline margin. 

Hamathecium consisting of usually thin, branched and anastomosing paraphyses 

forming a net embedded in dense gelatinous matrix, in basal lineages with thicker, 

less anastomosing paraphyses, often densely inspersed with oil droplets lining the 

paraphyses, non-amyloid. Asci fissitunicate, with apical tholus, wide ocular chamber, 

and refractive ring, non-amyloid, (ob-)clavate to cylindrical. Ascospores primarily 8 

per ascus but often reduced to 2–4 or 1 per ascus, transversely septate to muriform, 

fusiform to ellipsoid or oblong, usually with endospore forming distosepta and 

diamond-shaped lumina (astrothelioid), sometimes megalosporous with large lumina 

and thickened walls (e.g., Architrypethelium), hyaline to dark brown, mostly non-

amyloid. Conidiomata pycnidia; conidia non-septate, bacillar to oblong, hyaline. 

Secondary chemistry variable, anthraquinones, perylenequinones, and lichexanthone 

common. Usually epiphytic on bark, occur over bryophytes or on rocks. 



Thallus morphology of Family Teloschistaceae : Blastenia ferruginea (Huds.) A. 
Massal. Upretia amarkantakana (Y. Joshi & Upreti) S. Y. Kondra. & A.Thell. 
Trypetheliaceae: Astrothelium luridum (Zahlbr.) Aptroot & Lückung  
Nigrovothelium tropicum (Ach.) Lücking, M.P. Nelsen & Aptroot Trypethelium eluteriae 
Spreng. Trypethelium plicatorimosum Makhija. (Scale = 1mm)

A. 
B. 

C. D. 
E. 

 F. 

PLATE - 33

A

C

E

B

D

F
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4.1.20: Key to the genus of Trypetheliaceae from CWLS 

1.  Perithecia forming pseudostromata, immersed to prominent …………………… 2 

1a. Perithecia solitary or aggregated but not in psuedostroma ……………………… 3 

2. Ascospores transversely 3 to multiseptate with rectangular (to oval) lumina, 

perithecia are in pseudostroma ………………………………….…. Trypethelium 

2a. Ascospores either muriform or transversely septate, but in the latter case with 

diamond-shaped lumina or >90 µm, pseudostromata often of a different structure 

and colour than the thallus …………… …………..………………... Astrothelium 

3.  Ascospores muriform, 50−80×17−23 µm, hamathecium densely inspersed, olive-

green, party or completely yellow-orange pruinose, UV+ 

……………………....…… .……………...………. Marcelaria (M. benguelensis) 

3a. Ascospores transversely septate, ascomata prominent to sessile, fully exposed and 

black, solitary but usually crowded, lacking pigments, ascospores 3-septate, 

14−23×6−8.5 µm .................................................... Nigrovothelium (N. tropicum) 

 

Astrothelium Eschw. 

Syst. Lich.: 26 (1824) 

Thallus crustose, corticate, mostly olive-green. Ascomata simple or aggregated or 

forming pseudostromata, immersed to prominent, with the pseudostromata often of a 

different structure and colour than the thallus. Ostioles apical or eccentric, simple or 

fused. Wall hyphal (textura intricata), usually carbonized. Hamathecium clear or 

inspersed with oil droplets, filaments thin, anastomosing paraphysoids. Ascospores 

distoseptate, hyaline, transversely septate or muriform. Pycnidia occasionally present. 

Chemistry. Lichexanthone, red crystals and/ or anthraquinones regularly present, in or 

on the thallus, pseudostromata and/or ostioles. Corticolous. 

 

4.1.21.i: Key to the species of Astrothelium from CWLS. 

1.  Ascospores muriform, 120–220×25–40 μm, hamathecium inspersed, thallus light 

olive-green, UV+ …..……………………...……...….………... A. meristosporum 

1a.  Ascospores transversely 10−12 septate, 50−88×13−28 µm, ascomata at least 

partly covered by thallus, brown-black pseudostromata filled with yellow-orange 

pigment. ….……………………..……………………………………... A. luridum 
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Astrothelium luridum (Zahlbr.) Aptroot & Lücking, Lichenologist 48(6): 867 (2016) 

- Trypethelium luridum Zahlbr., Ann. Mycol. 14: 47 (1916) 

Thallus crustose, olivegreen to brownish, corticolous, surrounded by black 

hypothalloidal region at the sideline, pale yellow cortex,  white medulla, UV−; in 

pseudostromata perithecia, concolourous with the thallus with orange-red-white 

saturated, somewhat more or less curvy, orbicular, irregular, a little raised, never 

constricted; ascomata completely embedded, carbonized; ostioles, black, 8-spored 

ascus; ascospores 50−88×13−28 µm, ovate, transversely 10−12 septate, cell lumen 

diamond-shaped (Plate- 33.C). 

Chemistry: Thallus and pseudostromata internally K+ red, C−, KC−, P−, UV−; 

anthraquinone in TLC. 

Distribution: India (Meghalaya and Sikkim). Japan. 

Notes: Found growing on bark of Anacardium occidentale in CWLS. 

Specimens Examined: CWLS, Gaondonger Village, 300 m, 06.06.2003, S. Nayaka, 

S. M. Singh, S. Pathak & C. Samuel, LWG-03.001649. 

 

Astrothelium meristosporum (Mont. & Bosch) Aptroot & Lücking, Lichenologist 

48 (6):871 (2016); Randive et al., Cryptogam Biodivers Assessm 2 (1): 26-36 (2017); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science 

Today 8 (4):889-899 (2021). 

- Trypethelium meristosporum Mont. & Bosch, Pl. Jungh. 4: 487 (1856). 

Thallus corticolous, crustose, light olive-green, uneven to verrucose, UV+ yellow. 

Ascomata trypethelioid, with apical ostioles, 1·0–1·5 mm diam., prominent, 

hemispherical with flattened top, covered by thallus except whitish to greyish ostiolar 

area, 0·7–2·0 mm diam. Hamathecium hyaline or slightly yellowish, inspersed. 

Perithecia (4-) 8 spored; ascospores muriform, oblong-fusiform, 120– 220×25–40 μm, 

constricted at the markedly thickened median septum, hyaline, IKI−. 

Chemistry: Thallus and pseudostromata K−, C−, KC−, P−, UV+ yellow; 

lichexanthone in TLC. 

Distribution: India (Arunachal Pradesh, Assam and Uttarakhand), Sri Lanka, 

Thailand, Indonesia, Papua New Guinea, Australia Palaeotropical. 

Notes: Earlier this species was collected by Nayaka et al. in 2003 from bark of tree in 

CWLS. 
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Specimens Examined: CWLS, Gaondonger Village, 300 m, 06.06.2003, S. Nayaka, 

S. M. Singh, S. Pathak & C. Samuel, LWG (03-L001616). 

 

Marcelaria Aptroot, M.P. Nelsen & Parnmen 

Glalia 5(2): 3 (2013) 

Thallus crustose, corticolous on tree trunks, in part endoperidermal, with a thin, 

prosoplectenchymatous, cartilaginous cortex. Photobiont Trentepohlia. Ascomata 

abundant, perithecioid, sessile, in unilocular, solitary or aggregated warts but not 

pseudostromatic, covered by bright (orange-)yellow or red pigment, usually with a 

split between the inner wall and the surrounding covering tissue; the covering tissue 

mostly formed by a thick, gelatinous inner cortex that becomes greenish in K. 

Ostioles apical. Hamathecium composed of thin, straight, branched and anastomosing 

paraphysoids embedded in a gelatinous matrix, IKI−. Asci bitunicate, with clearly 

discernible layers and a broad, flat ocular chamber, clavate with short stipe, IKI−. 

Ascospores hyaline, muriform, oblong-oval to ellipsoid or fusiform, without distinctly 

thickened median septum, with endospore and more or less rounded lumina. Pycnidia 

with punctiform ostiole, internally brain-like lobate. Conidia hyaline, bacillar. 

Chemistry: several red, orange and/or yellow anthraquinones present (sometimes 

partly restricted to thallus or ascomata) and often also lichexanthone. 

The genus is represented by only one specie in CWLS. 

 

Marcelaria benguelensis (Müll. Arg.) Aptroot, Nelsen & Parnmen, Glalia 5(2): 4 

(2013); Randive et al., Plant Science Today 8 (4):889-899 (2021). 

- Bathelium benguelense Mull. Arg., Flora, Regensburg 68 (12): 256 (1885). 

Thallus crutose, corticolous, olive-green, party or completely yellow-orange pruinose, 

UV+. Perithecia flattened top, solitary to irregularly grouped and confluent, covered 

with yellow-orange pigment except for blackish ostiole, 0.6−1.0 mm diam, when in 

group up to 2.5 mm diam. Hamathecium densely inspersed. Ascus 8-spored; 

ascorpores muriform, hyaline, fusiform-ellipsoid, surrounded by gelatinous sheath, 

50−80×17 −23 µm. 

Chemistry: Thallus K+ blood red, C−, KC−, P−, UV+ yellow; lichexanthone and 

parietin in TLC.  

Distribution: India (Karnataka and West Bengal). Thailand.This is new a record for 

Goa. 
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Notes: Earlier this species is collected by Nayaka et al. in 2003 from bark of tree in 

CWLS. 

Specimen examined: Gaondonger Village, 300 m, 06.06.2003, S. Nayaka, S. M. 

Singh, S. Pathak & C. Samuel, LWG-L11401. 

 

Nigrovothelium Lücking M.P. Nelsen & Aptroot 

 In Lucking et al. Lichenologist 48(6): 757 (2016) 

Thallus corticate, olive-green to brownish. Ascomata with apical ostioles, solitary but 

usually densely crowded, prominent to sessile, exposed and black. Hamathecium clear 

or inspersed, hyaline, filaments thin, anastomosing paraphysoids. Asci clavate. 

Ascospores transversely 3-septate, astrothelioid, with diamond-shaped lumina, 

hyaline. 

The genus is represented by only one species in CWLS. 

 

Nigrovothelium tropicum (Ach.) Lücking, M.P. Nelsen & Aptroot, in Lucking et al. 

Lichenologist 48(6): 757 (2016); Randive et al., Cryptogam Biodivers Assessm 2 (1): 

26-36 (2017); Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., 

Plant Science Today 8 (4):889-899 (2021).  

- Verrucaria tropica Ach., Lich. Univ: 278 (1810). 

Thallus crutose, corticolous yellow to brownish-yellow, verrucose, cortex light yellow 

to hyaline; medulla white hypothalloidal region black, Perithecia embeded in 

pseudostromata, black, subglobose, monocarpic or polycarpic, sporadically spread 

with almost always growing ascomata, exposed; black ostioles, punctate with a small 

pit, periostioslar region black, occasionally delimited by a white border. 8-spored 

ascus; ascospores 14.5−23×6−8.4 µm fusiform or ovate, 3-septate, cell lumen 

diamond-shaped (Plate- 33.D). 

Chemistry: No lichen substance present in TLC. Thallus K+ yellow to orange C−, 

KC−, P−, UV−. 

Distribution: India (Arunachal Pradesh, Assam, karnataka, Kerala, Maharashtra, 

Tamil Nadu, West Bengal & Andaman & Nicobar Islands) Australia, Brazil, Cuba, 

China, Florida, Malaysia, Indonesia, Paraguay and Singapore. 

Notes: Found growing on bark of Anacardium occidentale in CWLS. 
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Specimens Examined: CWLS, Bela Lake Road to Marlem Village, N14°57'23.7", 

E074°09'09.3", 15.01.2018, R. Pallavi, GU-L662, Gaodongerm Village, 300m, 

06.06.2003, S. Nayaka,S. M. Singh, S. Pathak & C. Samuel, LWG-03.001638. 

 

Trypethelium Spreng. 

Anleit. Kennt. Gew. 3: 350 (1804). 

Thallus green to grey or yellowish to brownish, smooth to uneven or becoming 

somewhat bullate, corticate. Ascomata black, globose, immersed in prominent to 

sessile pseudostromata or rarely erumpent from the thallus, often at least the sides 

covered by the thallus. Hamathecium colourless, clear or inspersed with oil droplets. 

Ascospores 8 per ascus, IKI−, irregularly biseriate, colourless, fusiform with subacute 

ends, transversely septate, not constricted at the septa, when young surrounded by a 

gelatinous sheath, lumina rectangular when mature. Conidiomata rather rare. 

Chemistry. Thallus and/or pseudostromata often with lichexanthone (or 1,8-

dihydroxy3,6-dimethoxyxanthone) or anthraquinones. 

 

4.1.21.ii: Key to the species of Trypethelium in CWLS. 

1.  Pseudostromata inside and/or outside with yellow pigments, ascospores 

transversely 8−12 septate, sometimes 1 or 2 vertical septa, 30−50 × 8−11 µm 

……………………………………………………...…………………. T. eluteriae 

1a.  Pseudostromata lacking pigments, ascospores transversely 9–16-septate, 

33−57×9−16 μm, thallus verrucose-rugose, individual ascomata with flattened top 

… …………………………………………..…………….….... T. plicatorimosum 

 

Trypethelium eluteriae Spreng., Anleit. Kennt. Gew. 3: 350 (1804); Randive et al., 

Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science Today 8 (4):889-

899 (2021).  

Thallus crustose, corticolous, more or less smooth, light brown, brownish-green; 

medulla white. Perithecia in pseudostromata, dark blackish-brown to black; 

pseudostromata elevated, constricted at the vile concolourous with the thallus more or 

less rounded to irregular, pruinose, the ascomata are surrounded by a zone formed of 

fungal hyphae, bark cells and studded with the crystals of the same colour, K+ purple 

and the cortical layer under pseudostroma; ostioles, black, punctuate. Ascus 8 per 

ascus; colourless ascospores transversely 8−12 septate, ellipsoidal, oblong,  cell 
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lumen angular, cubical, occasionally single or dual vertical septa, 30−50×8−11 µm 

(Plate- 33.E). 

Chemistry: Anthraquinone present in TLC, thallus K−; C−, KC−, P−, 

pseudostromata UV+ red, K+ purple.  

Distribution: India (Arunachal Pradesh, In southern states Karnataka, Kerala, 

Maharashtra, Tamil Nadu, In Northern states Nagaland, Meghalaya, Islands of 

Andaman & Nicobar), Brazil, China, Cuba, Indonesia and the Philippines. 

Notes: Found growing on bark of Syzygium caryophyllatum, in semi evergreen forest 

near seasonal stream in CWLS. 

Specimen examined: CWLS, Kuske waterfall, N15°01'06.72", E074°12'33.70" 555 

m, 15.11.2016, R. Pallavi, GU-L197a. 

 

Trypethelium plicatorimosum Makhija & Patw., J. Hattori Bot. Lab. 73: 205(1993); 

Randive et al., Int. J. Life Sci, SI A9: 31-36 (2018); Randive et al., Plant Science 

Today 8 (4):889-899 (2021).  

Thallus crustose, cortocolous, olivaceous to greenish-yellow distinctly verrucose, 

folded and cracked, corticated, cortex colourless to yellow. Perithecia in 

pseudostromta, dark redish-brown, blackish-brown to black,embedded in the space 

between the verrucae of the thallus, polycorpic, flattend at the top, irregular, 0.9−5 

mm long and 1-2 mm broad, structure of the pseudostromtal formations are identical 

with those of the thallus; contents K+ dark red; ascomata carbonized conical, 

subspherical, often partially divided; ostioles black, punctate, surrounded by an 

orbicular, flattened, black periostiolar region, separated by a deep cleavage from the 

surrounding tissue. 8-spored ascus; colourless ascospore, 33.6−57.6 × 9−15.8 µm 

ellipsoidal, oblong, 9−16 transseptate (Plate- 33.F). 

Chemistry: Thallus k+ yellow to orange, C−, KC−, P−, UV−; no lichen substance 

present.  

Distribution: India (Maharashtra). Endemic. 

Notes: Found growing on bark of Ixora brachiata, in moist deciduous forest near 

seasonal stream. 

Specimens Examined: CWLS, Nadkem village, N14°59'51.2", E074°11'52.1", 86 m, 

15.12.2016, R. Pallavi, GU-L203. 
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4. B: Analysis of data 

4.2.1: Diversity of Lichen species 

4.2.2: Taxonomic distribution of Lichen species 

4.2.3: New Records of species 

4.2.4: Ecology 

4.2.5: Substrate (Habitat) 

4.2.6: Habitat (host species) 

4.2.7: Spatial heterogeneity 

 

Studies on Lichen flora are generally inadequate as compared to either higher plants, 

algae or fungi. Literature survey indicated that till the start of the present work only 48 

species for the state of Goa. For Cotigao Wildlife Sanctuary (CWLS), 27 entities have 

been reported of which 24 have been identified to the species level (Phatak et al., 2004). 

However, geographical location of CWLS in the Western Ghats, its varied topography 

and landscape combined with different forest types suggest that much higher diversity 

of lichens could be expected. 

Accordingly, 45 intensive field trips resulted in the collection of 655 specimens. 

A large proportion (216 field numbers) of freshly collected specimens turned out to be 

unidentifiable as either they were sterile or without ascospores. Some collections were 

non-lichenized fungi. In the present study, a total of 199 species are recorded for 

CWLS. Out of these, 19 species are based on herbarium specimens of earlier collections 

available at LWG and eight are solely based on literature for which voucher specimens 

are not traceable. 

Diversity of Lichen species: 

These 199 species belong to 68 genera and 24 families. This number for a small area 

like CWLS is very significant as for the whole of Maharashtra only 288 species are 

reported (Makhija et al., 2014) and for the entire Western Ghats only 1446 species are 

recorded (Sinha, 2021; Fig. 4). Mishra et al. (2017) studied Bhimashankar Wildlife 

Sanctuary (BWLS) in Northern Western Ghats for Lichens and reported   58 species. 

For the purpose of comparison, the present study area is 85.6 sq km whereas the extent 

of BWLS is 131 sq km. The elevational gradient of these two areas shows slight 
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variation as CWLS varies from 50 to 846 m whereas the BWLS ranges from 340 to 

1208 m. Though both the areas are from Western Ghats, only 14 Lichen species are 

common to both of them (Fig. 5). Both the areas are separated by about 480 km but fall 

within 1o longtitudinal and 5o latitudinal range. In another study, Pandit (2014) recorded 

129 species from Mahabaleshwar Panchgani Ecosensitive zone from Maharashtra. 

Basically, the study area consists of five lateritic plateaus of hilly regions. The 

vegetation here is predominantly semi-evergreen forests. Whereas, Seshachalam 

Biosphere Reserve, Andhra Pradesh covering 4755 sq km area harbours 183 species 

(Anjali et al. 2017).  The vegetation is mostly both dry and moist deciduous type along 

with scrubs. These comparisons from near and far areas in South India shows that 

CWLS is rich in lichen species. In a study conducted in Mehao Wildlife Sanctuary of 

Arunachal Pradesh covering 281.5 sq km but with altitude ranging from 400-2700 m, 

Pinokiyo et al (2008) identified 177 species. Again, this provides substantial evidence 

to the lichen diversity of CWLS. 

 

 

 

 

199 species 
• 68 Genera 
• 24 Families 
• 7 % of Indian lichens 
• 13.7 % of Western Ghats 

(Present study) 

2,963 species 
6 Subspecies 
34 Varieties 
2 Forma 
Total 3005 
• 14.8 % of 

world lichens 
• 468 Genera 
• 84 Families 
• 550 (18.5%) 

Endemic 
(Sinha 2021) 

Fig. 4: Lichen diversity pyramid 
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INDIA  
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Fig. 5: Venn diagram showing number of species common to both Cotigao Wildlife 

Sanctuary (CWLS) of Goa and Bhimashankar Wildlife Sanctuary (BWLS) of 

Maharashtra 

 
 

 
 

Fig. 6: Venn diagram showing number of species common to both Cotigao Wildlife 

Sanctuary (CWLS) of Goa and other adjacent states of Western Ghats, 

Maharashtra, Karnataka, Tamil Nadu & Kerala. (Common species are deducted 

from total species) 
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Comparison of CWLS with adjacent states (Fig.6) shows that some species are common 

with CWLS. However, 85.6 sq. km with 199 species is indicating to new high diversity 

as other states occupy between 86 to 307,713 sq.km each. 

Taxonomic distribution of Lichen species: 

At higher taxonomic levels these 199 species of 24 families belong to 12 orders of five 

classes of Ascomycota (Fig. 7). However, in CWLS, distribution of Lichen species 

among these 24 families is not even (Fig. 8). Graphidaceae tops the list with 81 species 

under 22 genera whereas Porinaceae with 16 species under two genera and 

Arthoniaceae with 15 species under seven genera follow it. These three families alone 

account for 56% of all the species of lichens in CWLS. Remaining families are 

represented by single digits, though Pyrenulaceae with eight species under equal 

number of genera are taxonomically the most diverse among them. Parmeliaceae is the 

dominant family in the Western Ghats followed by the Graphidaceae (Nayaka & Upreti, 

2005). However, studies in Northern Western Ghats indicate that Graphidaceae ranks 

first in number of species (Pandit, 2014; Mishra et al., 2017). Similar observation is 

made in Odisha (Nayak et al., 2016). However, the studies from Central Western Ghats 

(Vinayaka, 2021) and drier regions of Deccan Plateau (Anjali et al., 2017) shows that 

Graphidaceae is the third speciose family. In these two climatically different from each 

other regions, Physciaceae and Parmeliaceae occupied top two positions. Porinaceae, 

which ranks second in the study area with 16 species, seems to be not figuring in the 

rank list of Lichen flora works of the adjacent regions in the country.  

The distribution of species under 22 genera of Graphidaceae is again uneven with the 

genus Graphis ranking high with 17 species followed by the genera Diorygma and 

Hemithecium with nine species each (Fig. 9). Similar observations were made by Nayak 

et al. (2016) for Odisha. Nine genera are represented by one species each. It is pertinent 

to note that most of the species of Hemithecium were treated earlier under the genus 

Fissurina which is represented by four species in this work. Recently, a separate family 

Fissurinaceae (Hodkinson, 2012) has been established, however in the present work it 

has been treated as part of Graphidaceae. The 15 species of family Arthoniaceae under 

seven genera are also unevenly distributed (Fig. 10). Except Cryptothecia (7 spp.) and 

Herpothallon (3 spp.), all other five genera are represented by one species each. The 

family Porinaceae is represented by the genus Porina with 15 species and 

Trichothelium with one species. At generic level, the genera Graphis and Porina 
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occupy the first and second place with 17 and 15 species respectively. A similar trend 

has been recorded earlier by Nayaka and Upreti (2005) for the whole of the Western 

Ghats. Graphis occupying the first place can be expected as it is the largest tropical 

lichen genus (Lucking et al., 2008) with > 300 species. 
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Fig. 7: Taxonomic distribution of Lichen species recorded from study area 
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New Records of species: 

Earlier studies in CWLS (Phatak et al., 2004) reported 24 species belonging to 14 

genera and seven families. In the present study 175 species have been added to the 

CWLS (Table 2). The results indicate that intensive lichen studies are justified as 88% 

of lichen species in this study are new records to the CWLS (Fig. 11).  

Table 2: Additions to the lichens of CWLS through the present study 

Taxa Earlier study 

(Phatak et al. 2004) 

Present study Additions 

No. of Families  7 24 17 

No. of Genera 14 68 54 

No. of Species 24 199 175 

 

 

Fig. 11: Pie chart showing addition to in numbers and percentage 

 

These additions do not just add up to the CWLS from adjacent or nearby areas. Some 

of them were not even recorded for the country. Through the present studies, 15 species 

have been added to India as new records. Table 3 shows the species, their habit, habitat, 

earlier known distribution and the locality in CWLS. As seen in the table, the earlier 

known geographical regions include neotropical Central American Countries to 

Australia, thus some of them being reported for the first time for the continent. Though 

Addition To Sanctuary
88% (175 spp.)

Prior to the 

study

12% (24 spp.)
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the data is limited, it probably indicates that intensive studies at global level might bring 

down the endemic species of various countries. 

Table 3: New records of lichens for India from Cotigao Wildlife Sanctuary 

(CWLS) 

 

Sr 

No 

Taxa 

H
a

b
it

 

H
a

b
it

a
t 

 

Earlier known from Now 

Reported 

from 

CWLS 

1.  Anisomeridium angulosum (Müll. 

Arg.) R.C. Harris  

CR B Cuba Tulshimol 

2.  Byssoloma permutans (Nyl.) 

Lücking  

CR B Colombia, Costa Rica 

and Brazil 

Tirwal 

3.  Chapsa cinchonarum (Fée) Frisch  CR B Africa and the 

Neotropics 

Bela, 

Enderem 

4.  Diorygma sticticum Sutjar., Kalb 

& Lucking 

CR B Thailand Kuskem 

5.  Fissurina albocinerea (Vain.) 

Staiger  

CR  B Philippines Enderem, 

Tirwal 

6.  Lepraria jackii Tønsberg Lep B Thailand Kuskem 

7.  Malmidea duplomarginata 

(Papong & Kalb) Kalb & Papong.  

CR B Sri Lanka, Thailand Nadkem, 

Kuskem 

8.  Malmidea perplexa Kalb.  CR      B Brazil and Thailand Tirwal 

9.  Malmidea variabilis Kalb.  CR B Florida, North 

America, Thailand 

Enderem  

10.  Ocellularia alba (Fée) Müll. Arg. CR B Australia, Brazil, the 

Philippines 

Bela 

11.  Phlyctis uncinata Sitrt. CR B New Zealand, Thailand 

and Vietnam 

Nadkem 

12.  Porina exserta Müll. Arg.  CR B Thailand, Christmas 

Island, the Northern 

Territory, eastern 

Queensland, Taiwan 

and Tahiti 

Enderem, 

Tirwal 

 

13.  Porina siamensis P.M. McCarthy CR B Thailand Tirwal 

14.  Pyrenula pyrenastrospora Aptroot CR B Papua New Guinea Bela 

15.  Thelotrema crassisporum Mangold  CR B Australia Bela 

 

CR =Crustose; B= Bark. 

Within India, studies on Lichens have been carried out sporadically leaving out larger 

tracts of forests. Hence any new area studied will result in recording several additional 

lichen species to that area due to the gaps in the geographical coverage. The list of 140 

species known from other parts of our country but reported for the state of Goa for the 

first time is given in Table 4. 
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Table 4: New records of lichens for the state of Goa from Cotigao Wildlife 

sanctuary (CWLS) 

Sr. 

No 

Taxa Sr. 

No 

Taxa 

1.  Lecanora leproplaca Zahlbr. 71 Leiorreuma exaltatum (Mont.& Bosch) 

Staiger 

2.  Anisomeridium complanatum (Makhija & 

Patw.) R.C. Harris 
72  Leptogium chloromelum (Ach.) Nyl. 

3.  Anisomeridium glaucescens (Müll. Arg.) 

R.C. Harris 
73  Leptogium cochleatum (Dicks.) P.M. 

Jørg. & P. James 

4.  Anisomeridium tarmugliense (Makhija & 

Patw.) R.C. Harris 
74  Leptogium ulvaceum (Pers.) Vain. 

5.  Arthopyrenia grisea (Schierch.) Körb.  75  Leucodecton anamalaiense (Patw. & 

C.R. Kulk.) Rivas Platas & Lücking  

6.  Astrochapsa pseudophlyctis (Nyl.) 

Parnmen, Lücking & Lumbsch 
76  Loflammia epiphylla (Fée) Lücking & 

Vězda 

7.  Astrochapsa recurva (G. Salis.) Parnmen, 

Lücking & Lumbsch 
77  Malmidea granifera (Ach.) Kalb, Rivas 

Platas & Lumbsch   

8.  Astrothelium meristosporum (Mont. & 

Bosch) Aptroot & Lücking  
78  Malmidea hypomelaena (Nyl.) Kalb & 

Lücking 

9.  Bacidia inundata (Fr.) Körber. 79  Malmidea papillosa Weerk. & Aptroot 

10.  Bacidia rosella (Pers.) De Not. 80  Marcelaria benguelensis (Müll. Arg.) 

Aptroot, Nelsen & Parnmen  

11.  Blastenia ferruginea (Huds.) A. Massal. 81  Mazosia melanophthalma (Müll. Arg.) 

R. Sant. 

12.  Byssolecania sp. 82  Melanotrema platystomum (Mont.) 

Frisch 

13.  Byssoloma subdiscordans (Nyl.) P. James  83  Myriotrema clandestinum (Fée) Hale  

14.  Chapsa hiata (Hale) Sipman  84  Myriotrema microporum (Mont.) Hale  

15.  Chapsa leprocarpa (Nyl.) Frisch  85  Myriotrema olivaceum Fée 

16.  Chapsa phlyctidioides (Müll. Arg.) 

Mangold 

86  Myriotrema subconforme (Nyl.) Hale  

17.  Coenogonium dilucidum (Kremp.) Kalb & 

Lücking 
87  Naetrocymbe fraxini (A. Massal.) R.C. 

Harris  

18.  Coenogonium lutescens (Vězda & 

Malcome) Malcome 
88  Nigrovothelium tropicum (Ach.) 

Lücking, M.P. Nelsen & Aptroot 

 

19.  Cruentotrema cruentatum (Mont.) Rivas 

Plata, Lumbsch & Lürcking  
89  Ocellularia  arecae (Vain.) Hale 

20.  Cruentotrema kurandense (Mangold) 

Rivas Plata, Lumbsh & Lücking  
90  Ocellularia groenhartii Hale 

21.  Cryptothecia albomaculans Jagadeesh & 

G.P. Sinha 
91  Ocellularia papillata (Leight.) Zahlbr. 

22.  Cryptothecia candida (Kremp.) R. Sant. 92  Ocellularia upretii S. Joshi, Divaker, 

Lumbsh & Lucking 

23.  Cryptothecia dissimilis Makhija & Patw. 93  Pallidogramme chlorocarpoides (Nyl.) 

Staiger, Kalb & Lücking 

24.  Cryptothecia faveomaculata Makhija & 

Patw. 
94  Pallidogramme chrysenteron (Mont.) 

Staiger 

25.  Cryptothecia phlyctidiforme (Müll. Arg.) 

D.D. Awasthi & Kr.P. Singh 
95  Pertusaria concinna Erichson 

26.  Cryptothecia subnidulans Stirt. 96  Pertusaria punctata Nyl. 
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27.  Dichosporidium boschianum (Mont.) G. 

Thor 
97  Phaeographina caesiopruinosa (Fée) 

Müll. Arg.  

28.  Diorygma albovirescence Makhija, 

Chitale & B.O. Sharma  
98  Phaeographis brasiliensis (A. Massal) 

Kalb & Matthes-Leicht 

29.  Diorygma heiroglyphicum (Pers.) Staiger 

& Kalb 
99  Phlyctis communis Chitale & Makhija 

30.  Diorygma junghuhnii (Mont. & Bosch) 

Kalb, Staiger & Elix 
100  Phyllopsora nemoralis Timdal & Krog 

31.  Diorygma pachygraphum (Nyl.) Kalb, 

Staiger & Elix 
101  Physcia tribacoides Nyl. 

32.  Diorygma poitaei (Fée) Kalb, Staiger & 

Elix 
102  Platythecium coliculosum (Mont.) 

Staiger 

33.  Diorygma rufosporum (Patw. & C.R. 

Kulk.) B.O. Sharma & Makhija 
103  Platythecium dimorphodes (Nyl.) Staiger  

34.  Diorygma soozanum (Zahlbr.) M. Nakan. 

& Kachiw. 
104  Platythecium grammitis (Fée) Staiger  

35.  Dirinaria confluens (Fr.) D.D. Awasthi  105  Porina internigrans (Nyl.) Müll. Arg. 

36.  Dyplolabia afzelii (Ach.) A. Massal. 106  Porina interstes (Nyl.) Harm. 

37.  Echinoplaca sp. 107  Porina karnatakensis Makhija, Adaw. & 

Patw. 

38.  Enterographa pallidella (Nyl.) Redinger 108  Porina nitidula Müll. Arg. 

39.  Felhanera bouteillei (Desm.) Vezda. 109  Porina ochrostoma Makhija, Adaw. & 

Patw.  

40.  Fissurina dumastii Fée  110  Porina pallescens R. Sant. 

41.  Fissurina elaiocarpa (A.W. Archer) A.W. 

Archer 
111  Porina rufula (Kremp.) Vain. 

42.  Fissurina immersa B.O. Sharma, 

Khadilker & Makhija 
112  Porina subcutanea Ach. 

43.  Glyphis cicatricosa Ach.  113  Pyrenula approximans (Kremp.) Müll. 

Arg. 

44.  Graphis ajarekarii Patw. & C.R. Kulk. 114  Pyrenula breutelii (Müll.Arg.) Aptroot 

45.  Graphis aphaneomicrospora (Makhija & 

Adaw.) J. Kalb & Kalb 
115  Pyrenula brunnea Fée 

46.  Graphis balaghatensis (Adaw. & 

Makhija) J. Kalb & Kalb  
116  Pyrenula leucostoma Ach. 

47.  Graphis caesiella Vain. 117  Pyrenula leucotrypa (Nyl.) Uptreti 

48.  Graphis capillacea Stirt. 118  Pyrenula mamillana (Ach.) Trevis. 

49.  Graphis cincta (Pers.) Aptroot  119  Pyrenula nitidula (Bres.) R.C. Harris. 

50.  Graphis crassilabra Müll. Arg. 120  Sarcographa intricans (Nyl.) Müll. Arg. 

51.  Graphis eburnea Adaw. & Makhija 121  Sporopodium xantholeucum (Müll. Arg.) 

Zalhbr. 

52.  Graphis erythrocardia Müll. Arg. 122  Stirtonia santessonii Makhija & Patw.  

53.  Graphis filiformis Adaw. & Makhija 123  Strigula antillarum (Fée) Müll. Arg.                                       

54.  Graphis glaucescens Fée  124  Strigula concreta (Fée) R. Sant.                       

55.  Graphis pyrrhocheiloides Zahlbr. 125  Strigula janeirensis (Müll. Arg.) 

Lücking                 

56.  Graphis striatula (Ach.) Spreng. 126  Strigula nitidula Mont. 

57.  Graphis subasahinae Nagarkar & Patw. 127  Strigula phyllogena (Müll. Arg.) R.C. 

Harris 

58.  Hemithecium andamanicum (Makhija, 

Adaw. & Patw.) B.O Sharma & Khadilkar 
128  Strigula subelegans Vain. 
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59.  Hemithecium aphanes (Mont. & Bosch) 

M. Nakan. & Kashiw. 
129  Strigula subtilissima (Fée) Müll. Arg.     

60.  Hemithecium croceum Makhija & Adaw. 130  Thelotrema adjectum Nyl. 

61.  Hemithecium epixanthum (Mont. & 

Bosch) Chitale & Makhija 
131  Thelotrema allosporoides Nyl  

62.  Hemithecium microspermum Chitale, 

Makhija & B. O. Sharma  
132  Thelotrema canarense Patw. & C.R. 

Kulk. 

63.  Hemithecium pulchellum Makhija & 

Adaw. 
133  Thelotrema lepadinum (Ach.) Ach. 

64.  Hemithecium staigerae Adaw. & Makhija 134  Thelotrema rugatulum Nyl. 

65.  Hemithecium verrucosum B.O. Sharma & 

Khadilker 
135  Thelotrema subexpallescens Nagarkar, 

Shethy & Patw. 

66.  Herpothallon cinereum G. Thor 136  Trichothelium alboatrum Vain. 

67.  Herpothallon echinatum Aptroot, 

Lücking & Will-Wolf 
137  Trypethelium endosulphureum Makhija 

& Patw. 

68.  Herpothallon philippinum  (Vain) Aptroot 

& Lücking 
138  Trypethelium plicatorimosum Makhija  

69.  Lecanora andina Räsänen 139  Tylophoron nidulans Stirt. 

70.  Lecanora chlarotera Nyl. 140  Upretia amarkantakana (Y. Joshi & 

Upreti) S.Y. Kondra. & A. Thell 

 

Similarly, there are 19 lichen species which were recorded from Goa earlier but 

reported for the first time from CWLS (Table 5). It is worthwhile to note that even these 

earlier records for Goa are from recent publications indicating to the complete absence 

of studies on lichen flora in Goa.  

Table 5: Lichen species earlier known from other parts of Goa, but new to CWLS 

Sr 

no. 

Taxa Earlier known from Goa 

1.  Aulaxina epiphylla (Zahlbr.) R. Sant.  BMWS (Nayaka et al. (2004) 

2.  Coniocarpon cinnabarinum DC.  Quepem (Nayaka et al.2006) 

3.  Graphis scripta (L.) Ach.  

 

BMWS, Panjim (Singh & Sinha 

2010) 

4.  Lecanora helva Stizenb. Quepem, Goa Uni. (Nayaka et 

al.2006) 

5.  Leptogium austroamericanum (Malme) C.W. Dodge Quepem (Nayaka et al.2006) 

6.  Leptogium denticulatum Nyl. Quepem (Nayaka et al.2006) 

7.  Monoblastia pellucida Aptroot Goa Uni. 

8.  Mazosia phyllosema (Nyl.) Zahlbr.   BMWS (Nayaka et al.2004), 

9.  Phyllopsora corallina (Eschw.) Müll. Arg. BMWS (Nayaka et al.2004), BWS,  

Quepem (Nayaka et al.2006) 

10.  Phlyctis karnatakana S. Joshi & Upreti   Panjim (Singh & Sinha 2010) 

11.  Porina kameruensis F. Schill  BMWS (Nayaka et al.2004) 

12.  Porina mastoidea (Nyl.) Müll. Arg. BMWS (Nayaka et al.2004), BWS,  

Quepem (Nayaka et al.2006) 

13.  Porina subhibernica Upreti Quepem (Nayaka et al.2006) 

14.  Porina subinterstes (Nyl.) Müll. Arg. Goa Uni.( Randive et al. 2017) 

15.  Porina tetracerae (Afz.) Müll. Arg. BMWS (Nayaka et al.2004), BWS,  
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Quepem (Nayaka et al.2006) 

16.  Pyxine cocoes (Sw.) Nyl.   Quepem (Nayaka et al.2006) 

17.  Pyxine cylindrical Kashiw.  Quepem (Nayaka et al.2006) 

18.  Strigula smaragdula Fr. BMWS (Nayaka et al.2004) 

19.  Trypethelium eluteriae Spreng. Quepem (Randive et al.2017) 

 

Ecology 

Substrate (Habitat): 

The lichens in the Cotigao Wildlife Sanctuary were mostly corticolous (bark inhabiting) 

represented by 169 species (Fig.12), while only six were encountered as saxicolous 

(growing on rocks). The sanctuary also supports a good number of foliicolous (on 

leaves) lichens with 25 species with one species from these also as corticolous. This 

amounts to about 84% of corticolous and about 12.5% of foliicolous lichens. In a 

similar study by Pandit (2014) in Mahabaleshwar-Panchgani area, she recorded 85% of 

corticolous lichens. These results indicate to the general tendency of substrate 

preference of Lichens in the Northern Western Ghats. However, she recorded 15% of 

Saxicolous lichens as against 3% in the present study. It is due to the plateau area she 

has investigated wherein the open lateritic rocks are common and whereas CWLS is 

largely covered by the forest canopy. While the proportion of the substratum is critical, 

studies by Anjali et al. (2017) in much drier but larger area of Seshachalam Biosphere 

Reserve shows 64% of corticolous and 32% of saxicolous lichens. It is understandable 

as the area is rich in minerals and having different rock types including sandstone and 

limestone in vast areas. This provides enormous substrate for saxicolous lichens thus 

bringing down the proportion of corticolous ones. In a study in Himalayas of Arunachal 

Pradesh wherein high altitudinal and temperature variation is recorded in the study area, 

about 89% of corticolous (including facultative corticolous) are recorded (Pinokiyo et 

al. 2008). Thus, corticolous lichens seem to be the dominant among lichen groups in 

most parts of India. 
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Fig. 12: Pie chart showing substrata of lichen species within CWLS 

 

 

Habit: 

The lichen biota of the sanctuary (CWLS) is dominated by crustose lichens with 184 

species (92.5%). The foliose lichens are represented by 11 species, squamulose by four 

and Lepraria jackii is the only leprose lichen occurring in the sanctuary (Fig. 13). 

Considering that in the whole country Crustose lichens form about 60% (Singh & 

Sinha, 1997), 92.5% of them in the study area is way higher than the general trend. 

However, the three major groups of lichens namely, crustose, foliose and fruticose, 

recognized based on habit, the altitude seem to be playing a major role in their presence 

or absence. Pinokiyo et al. (2008) observed that proportion of foliose to crustose lichens 

increased in the coolest site with greater sunlight of the study area. Though Pinokiyo et 

al (2008) recorded generally a good proportion (34%) of foliose lichens in their study 

from Himalayas of Arunachal Pradesh, the studies from South India show that it is 

varying from 17% (Mishra et al. 2017), 33% (Anjali et al. 2017) to 38% (Pandit, 2014). 

The foliose lichens are less in number (5.5%) and crustose lichens (92.5%) are 

dominating in CWLS due to hot, humid conditions with nearly eight months of dry 

season. Not a single fruticose lichen is recorded from the area due to less altitude and 

other associated environmental conditions. 

 

169

6 25

Corticolous

Saxicolous

Foliicolous
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Fig. 13: Pie chart showing number of lichen species under each habit type in 

CWLS  

 

 

Habitat (host species): 

As most of the species reported in the study are corticolous (169 species), any studies 

associating them with the hosts are likely to bring out additional information and 

understanding.  In CWLS, these species were recorded on 55 host species. Their 

distribution shows (Fig.14) that some plant species are host to 10 or more species of 

lichens. The highest number of species are hosted by two introduced and cultivated 

species, namely Anacardium occidentale hosting 31 species and Peltophorum 

pterocarpum hosting 20 species. The highest number of species hosted by any native 

plant species is 10 by Terminalia paniculata. The data also shows that 16 host species 

have hosted only one species each. 

Table 6 shows that three dominant hosts, namely Anacardium occidentale, 

Peltophorum pterocarpum and Terminalia paniculata host distinct species of lichens 

and there is no overlapping among them. This also amounts to 61 species out of a total 

of 199 species. As collected from three hosts. Out of them 49 species are collected only 

on one of these three trees. As 51 species of lichens belonging to three families have 

been collected from just two introduced species, as for as the lichens are concerned, 
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these introductions have benefitted them. It is also pertinent to note that a total of 157 

species of lichens were collected only from single host species each (Fig. 15). In 

addition, 25 species have been collected on 2 hosts each and only 3 species have been 

collected on 3 hosts each and this is the maximum number of hosts for any species. 

However, 14 species included on the basis of literature or herbarium do not have host 

details. This suggests that host diversity is very important for lichen diversity. At family 

level, it is observed that larger the number of species in lichen family more the number 

of hosts on which they exist (Fig. 16). It can be seen that the families Graphidaceae (39 

hosts), Arthoniaceae (16 hosts) and Porinaceae (13 hosts) are species rich with 81, 15 

and 16 number of species respectively. These three dominant families show that the 

Graphidaceae, the most dominant of them is distributed across more number of hosts 

as compared to the other two (Fig. 17). However, only Peltophorum pterocarpum and 

Terminalia paniculata have hosted maximum of seven species of Graphidaceae. 
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Table 6: Distribution of lichens on three predominant host species in CWLS 

Lichen species Ao Pp Tp Lichen species Ao Pp Tp 

Arthothelium confertum  1 0 0 Myriotrema olivaceum  0 1 0 

Cryptothecia albomaculans  0 0 1 M. subconforme  0 1 0 

C. candida  0 1 0 Ocellularia upretii  0 1 0 

C. dissimilis  1 0 0 Phaeographis brasiliensis  0 0 1 

C. faveomaculata  0 1 0 P. platycarpa  0 1 0 

C. subtecta  1 0 0 Thelotrem aadjectum  1 0 0 

Tylophoron nidulans 1 0 0 Malmidea papillosa  1 0 0 

Arthopyrenia alboatra  1 0 0 M. variabilis  0 1 0 

A. indusiata  1 0 0 Anisomeridium angulosum  1 0 0 

Dirinaria aegialita  1 0 0 A. complanatum  1 0 0 

Pyxine cocoes  1 0 0 A.glaucescens  1 0 0 

P. cylindrical  1 0 0 Monoblastia pellucida 1 0 0 

Coenogonium dilucidium 1 0 0 Parmotrema latissimum  0 1 0 

C. lutescens  0 1 0 Heterodermia obscurata 0 1 0 

Leptogium austroamericanum  0 1 0 Byssolecania sp. 0 1 0 

L. cochleatum  1 0 0 Sporopodium xantholeucum  1 0 0 

L. ulvaceum  1 0 0 Porina ochrostoma  1 0 0 

Echinoplaca sp. 1 0 0 P. subcutanea  0 1 0 

Astrochapsa recurva  0 0 1 P. subhibernica  0 0 1 

Chapsa cinchonarum 0 0 1 Pyrenula approximans  1 0 0 

C. phlyctidioides  0 1 0 P. breutelii  1 0 0 

Cruentotrema cruentatum 0 1 0 P. leucostoma  0 1 0 

Diorygma albovirescence 0 1 0 P. mamillana  0 1 0 

D. confluens 1 0 0 P. pyrenastrospora  0 1 0 

D. heiroglyphicum  0 0 1 Bacidia rosella 0 1 0 

D. rufosporum 0 0 1 Strigula smaragdula  1 0 0 

Graphis caesiella  0 0 1 Blastenia ferruginea  0 0 1 

G. eburnean  0 0 1 Astrothelium luridum  1 0 0 

G. scripta  1 0 0 Marcelaria benguelensis 1 0 0 

Hemithecium nakanishianum 1 0 0 Nigrovothelium tropicum  1 0 0 

Leucodecton anamalaiense  1 0 0 Total  31 20  10 

 

Hosts: Ao = Anacardium occidentale; Pp = Peltophorum pterocarpum; Tp = Terminalia 

paniculata. 

1 = species present; 0 = species not collected. 
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Fig. 14: No. of Lichen species on each host plant
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Fig. 15: Lichens species and the number of hosts 
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Fig. 16: No. of hosts on which each Lichen family is distributed 
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Fig. 17: No. of lichen species belonging to three dominant families on the hosts 
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Spatial heterogeneity 

The study area was divided into 27 study sites which have been aggregated into 10 major areas. 

Based on the collection of the species belonging to various lichen families in these 10 areas, a 

dendrogram has been prepared. 

Used average distance with farthest neighbour clustering method (Fig. 18). It shows that area 

1 and 4 (cluster IV) shows 80% distance from rest of areas. It shows that distribution of lichens 

in these two areas are distinct from the remaining eight. Even between these two areas the 

distance is more than 55%, which is the farthest distance between any two areas. Remaining 

areas falls into three clusters. These are cluster I (Areas 9, 8 & 5), cluster II (Areas 7 & 3) and 

cluster III (Areas 10, 6 & 2). The closest distance between any two areas is more than 34%, 

again showing that the distribution of lichens is not even. Kiraly et al (2013) in their studies in 

the forests of Western Hungary observed that composition and diversity of tree species have 

positive influence on richness of lichens and bryophytes. 

Area 1 forms the locality between sanctuary gate to reception wherein it is largely exposed 

open lateritic plateau with small patches of vegetation and cultivated spaces. Similarly, area 4 

is distinct because it consists of both moist deciduous and semi- evergreen forest with 

cultivated plants such as Anacardium occidentale as plantation. Fig. 19 also shows that area 4 

is rich with species of three dominant lichen families, Graphidaceae with 35 species, 

Arthoniaceae with 5 species and Porinaceae with three species. 

Cluster 1 consists of areas 9, 8 and 5 with about 34% distance between area 8 and 9. Though 

the areas 8 and 9 are contiguous, area 9 consists of mainly Ravan Dongar with elevation ranging 

from 700 to 846 m, hence the vegetation is different from area 8, though Acacia plantation are 

common to both. Bruun et al (2006) established varying effects of altitude and topography on 

different groups of organisms including lichens community in alpine regions. Thus we could 

expect altitudinal effect here too. Area 5 is basically a mix of moist deciduous forest, semi- 

evergreen forest and habitations.  

Similarly, cluster II and cluster III and the areas within them show more than 45% distance 

among themselves due to the difference in vegetation composition. Cluster II and cluster III 

show dominant lichen families with good number of species (Fig. 19). In addition, a 

dendrogram (Fig.  20) of lichen families constructed based on their distribution within 10 study 

areas shows that the distance between most of the families is 30% or more. Thus, these 
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observations establish the role of heterogeneity of vegetation in high lichen diversity. Similar 

observations were made earlier by Bartels and Chen (2012) with the help of literature support; 

they argued that the epiphytic lichen diversity also depends on heterogeneity of vegetation. 

They further noted that even if the same host species is existing in a locality, the microclimatic 

differences influence the lichen diversity on the host. 

Fig. 18: Dendrogram based on the distribution of Lichen families in CWLS 

 

 

Fig. 19: Distribution of three dominant families of Lichens in CWLS 
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Fig. 20: Dendrogram of Lichen families based on the distribution in 10 study areas. 
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Present study clearly revealed the rich lichen diversity in the Cotigao Wildlife 

Sanctuary. The number of species increased from recorded 24 to 199 with several new 

records for the country as well as for Goa state. The lichen biota of the sanctuary has 

typical representative of tropical rain forests dominated by Graphidaceae and 

pyrenocarpous lichens along with Arthoniales. 

 As compared to similar areas along and beyond Western Ghats shows that the 

diversity is very high in Cotigao Wildlife Sanctuary. The reported species in Cotigao 

Wildlife Sanctuary constitute about 1% of all the described lichen species in the world 

and 13.7 % reported for the whole of Western Ghats. The species richness is mainly 

attributed to the heterogeneity of the vegetation and also intensive studies that were 

carried out during the study period. New records to the country indicate that these species 

must be present in adjacent areas and with it is also noted that introduced species harbour 

high number of lichen species. Thus contributing to the diversity of lichens.  

However, even after having conducive environmental conditions, the sanctuary 

did not host any species of fruticose lichens. It will be a remarkable topic for future 

research. While the objective of lichen inventory for Cotigao Wildlife Sanctuary is 

justified, the result will serve as baseline data for future biomonitoring studies. 
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Lichens form a miniature ecosystem and are of nutritionally specialized fungus 

living in symbiotic association with a photosynthetic organism, either green or blue 

green alga. Apart from these two primary symbionts (mycobiont and photobiont) it 

can have a variety of other organisms in its association. They lose their unique 

identity and start behaving as solitary entity and hence they are called as compound 

or dual organism. A total of 20,000 species of lichens occur in the world.  

India is rich in lichens with 2963 species, of which 18.5 % are endemic. 

Frequent report of new species and new records of the lichen for the country as well 

as at regional level clearly indicates that Indian lichenological investigations are far 

from completion. 

Goa state covers an area of 3702 sq. km. Among all six sanctuaries of the state, 

Cotigao Wildlife Sanctuary is the most popular and well-connected sanctuary. 

Cotigao Wildlife Sanctuary is located beside the southeastern border of the state 

and is representative of the Western Ghats ecosystems.  

Literature survey has clearly indicated that lichens of Cotigao Wildlife 

Sanctuary are poorly studied. Prior to the initiation of this study only 24 species 

were known from the sanctuary. Due to the presence of good vegetation, climatic 

conditions, presence of rich biodiversity in the sanctuary and its location in tract of 

Western Ghats, Cotigao is expected to harbor rich diversity of lichens. Therefore 

the present work to “study and document the diversity and taxonomy of lichens 

from Cotigao Wildlife Sanctuary of Goa” was undertaken. 

 

Methodology:  

 Study area: Cotigao Wildlife Sanctuary bordering the state of Karnataka and 

occupy an area of 85.65 sq.km2 was notified in 1968. Sanctuary consists of 

different vegetation types including moist deciduous forest, semi evergreen 

forest and agricultural fields often open areas are present.  

 The present study is based on the fresh collection of lichens from Cotigao 

Wildlife Sanctuary, Canacona, Goa and earlier collections deposited at 

herbarium of CSIR – National Botanical Research Institute, Lucknow (LWG). 

 The study was initiated with literature survey and selection of study sites. The 

data included in the thesis is the result of a total of 655 specimens collected from 
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45 field visits in 27 major and minor localities during the year 2015-2019. All 

the 27 collection sites are segregated into 10 major areas. 

 Collection of Lichens: The lichen specimens were collected following 

opportunistic sampling method from tree trunk, leaves and rocks. Chisel and 

hammer are used to collect the lichens from bark while secateurs is used for 

cutting twigs and leaves. All the lichens are collected along with their 

substratum with relevant field data. The lichen samples were air dried, 

segregated and transferred to herbarium packets. The herbarium packets were 

labeled and preserved in the Botany Department of Goa University. After the 

complete identification of lichens a set of voucher specimens are also deposited 

at herbarium LWG (CSIR-National Botanical Research Institute, Lucknow).  

 All the species were included in the present thesis after verifying their identity 

and current nomenclature. The specimens were identified by studying their 

morphology, anatomy and chemistry as explained by Nayaka (2014).  

 Morphological details were examined using a Leica EZ4D stereo-zoom 

microscope. Thallus growth form, texture, colour, presence of vegetative 

propagules, type of fruiting bodies, their attachment, shape and size are noted.  

 Anatomical details were studied using a Leica DME microscope attached with 

camera and image analysis software. Hand-cut sections of thalli and ascomata 

mounted in distilled water, KOH solution (K), lactophenol cotton blue (LPCB) 

were studied.  

 Type of algae and its distribution within the thallus are observed. The 

anatomical characters observed for fruiting bodies are different for different 

groups of lichens. In all cases type of ascus noted and the amyloid reactions 

were tested in Lugol’s iodine solution without (I) or with pre-treatment with 

KOH (KI). The number of ascospores per ascus, their colour, septation, shape 

and size are noted. All measurements were made on material mounted in 

distilled water.  

 Chemistry: The chemistry was studied by spot tests and thin layer 

chromatography following (Hale 1983). The chemicals reagents such as K 

(aqueous potassium hydroxide solution); C (calcium hypochlorite solution) and 

P (para-phenyline diamine) are used for colour spot tests. Thin layer 
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chromatography is performed in solvent system A and Parmelinella 

wallichiana (Taylor) Elix & Hale is used as control.  

 The lichen metabolites are identified using TLC chart based on colour of the 

spot and the distance it has travelled in comparison to the control. Recent 

literature on lichens including keys, floras, monographs and classification are 

referred for identification and nomenclature update.  

 Litrature: Identification of freshly collected samples were initiated following 

the key for mircolichens (Awasthi 1991) and macro lichens (Awasthi 2007). 

Other important literature and keys consulted for identification includes - 

Graphidaceae (Staiger 2002, Kalb et al. 2004, Lücking et al. 2009), Malmidea 

(Kalb et al. 2011, Breuss and Lücking 2015, Joseph et al. 2018),  Pyrenula 

(Aptroot 2012) and foliicolous lichens (Singh and Pinokiyo 2014).  

 The lichen taxa are segregated under various families following classification 

by Lücking et al. (2017a, b). White and James (1985) and Orange et al. (2001) 

was followed for chemical analysis of the samples. 

 Identity of the lichens were confirmed at Lichenology Laboratory of CSIR-

National Botanical Research Institute, Lucknow. Type and well identified 

specimens preserved at herbarium LWG are matched with specimens of Goa 

for confirming their identity.   

 For studies on Assessment of lichen diversity, the presence or absence data of 

the lichens in different sites are used for analyzing the similarities between study 

sites using analysis software MVSP and dendrogram was drawn.  

 Accordingly, 45 intensive field trips resulted in the collection of 655 specimens. 

A large proportion (216 field numbers) of freshly collected specimens turned 

out to be unidentifiable as either they were sterile or without ascospores. Some 

collections were non-lichenized fungi.  

Important findings of present investigation: 

 In the present study, a total of 199 species are recorded for CWLS. Out of these, 

19 species are based on herbarium specimens of earlier collections available at 

LWG and eight are solely based on literature for which voucher specimens are 

not traceable. 
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 These 199 species belong to 68 genera and 24 families. This number for a small 

area like CWLS is very significant. The results indicate that intensive lichen 

studies are justified as 88% of lichen species in this study are new records to the 

CWLS. 

  New Records for India: Through the present studies, 15 species have been 

added to India as new records.  

 New Records for Goa state: The list of 140 species known from other parts of 

our country but reported for the state of Goa for the first time is given. 

 A total 175 are added as new records to the sanctuary. 

 Similarly, there are 19 lichen species which were recorded from Goa earlier but 

reported for the first time from CWLS.  

 The lichens in the Cotigao Wildlife Sanctuary were mostly corticolous (bark 

inhabiting) represented by 169 species, while only six were encountered as 

saxicolous (growing on rocks). The sanctuary also supports a good number of 

foliicolous (on leaves) lichens with 25 species with one species from these also 

as corticolous. 

 Graphidaceae is the dominant family in the sanctuary with 81 species under 22 

genera, 

 Perithecia bearing lichens (pyrenocarpous) are next prominent group in the 

sanctuary with 50 species under 10 genera, 

 Graphis and Porina are the dominant genera in the sanctuary with 17 and 16 

species respectively.  

  This amounts to about 84% of corticolous and about 12.5% of foliicolous 

lichens. 

 The lichen biota of the sanctuary (CWLS) is dominated by crustose lichens with 

184 species (92.5%). The foliose lichens are represented by 11 species, 

squamulose by four and Lepraria jackii is the only leprose lichen occurring in 

the sanctuary.  

 The foliose lichens are less in number (5.5%) and crustose lichens (92.5%) are 

dominating in CWLS. Not a single fruticose lichen is recorded from the area.  

 As most of the species reported in the study are corticolous (169 species), any 

studies associating them with the hosts are likely to bring out additional 

information and understanding.   
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 Systematic treatment included in the thesis consists of: 

o Key to the families 

o Key to the genera under each family if it contains more than one genus 

o Key to species if the genus contains more than one species 

o For each species the following details are given: 

 Nomenclature 

 Description 

 Chemistry 

 Distribution 

 Notes 

 Host trees names (where possible to identify) 

 Specimens examined 

 Photo plates details 

 In CWLS, these species were recorded on 55 host species. Their distribution 

shows that some plant species are host to 10 or more species of lichens. The 

highest number of species are hosted by two introduced and cultivated species, 

namely Anacardium occidentale hosting 31 species and Peltophorum 

pterocarpum hosting 20 species.  

 The study area was divided into 27 study sites which have been aggregated into 

10 major areas. Based on the collection of the species belonging to various 

lichen families in these 10 areas, a dendrogram has been prepared. Average 

distance with farthest neighbour clustering method was used. The dendrogram 

indicates that study sites are not very similar in lichen diversity.  

 The present study clearly revealed the rich lichen diversity in the Cotigao 

Wildlife Sanctuary. The number of species increased from recorded 24 to 199 

with several new records for the country as well as for Goa state. The result will 

serve as baseline data for future biomonitoring studies. 
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Table 1. : List of lichens recorded from Cotigao Wildlife Sanctuary and their distribution 

 Family and species 
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 Arthoniaceae                               
1 Arthonia dispersula Nyl. @ CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
2 Arthothelium confertum (A.L. Smith) Makh. & 

Patw. @ 

CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

3 Coniocarpon cinnabarinum DC. # CR B - - - - - - + - - - - - + - - - - - - - - - - - - - - - 
4 Cryptothecia albomaculans Jagadeesh & G.P. 

Sinha * 

CR B - - - - - - - - + - - - - - - - - - - - - - - - - - - - 

5 C. candida (Kremp.) R. Sant.* CR L - - - - - - - - - - - - - - - - - - - - + - - - - - - - 
6 C. dissimilis Makhija & Patw. * CR B - - - - - - - - - - - - - - - - - - - - - - - - - + - - 
7 C. faveomaculata Makh. & Patw. * CR B - - - - - - + - - + + - - - - - - - - + - - - - - + - - 
8 C. phlyctidiformis (Müll. Arg.) D.D. Awasthi & 

Kr. P. Singh * 

CR B - - - - - - - - - - - - - - - - - - - - - - - - - + - - 

9 C. subnidulans Stirt. * CR B - - - - - - - - - - - - - + - - - - - + - - - - - - - - 
10 C. subtecta Stirt.@ CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
11 Herpothallon cinereum G. Thor * CR B - - - - - - - - - + - + + - - - - - - - - - - - - - - - 
12 H. echinatum Aptroot, Lücking & Will-Wolf * CR B - - - - - - - - - - - - - - - - - - - + - - - - - - - - 
13 H. philippinum (Vain.) Aptroot & Lücking * CR B - - - - - - - - - - - - - - - - - - + - - - - - - - - - 
14 Stirtonia santessonii Makhija & Patw. * CR B - - - - - - - - - - - - - + - - - - - - - - - - - - - - 
15 Tylophoron nidulans Stirt.* CR B - - - + - - - - - - - - - - - - - - - - - + - - - - - - 
 Arthopyreniaceae                               
16 Arthopyrenia alboatra (Kremp.) Müll. Arg.@ CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
17 A. finkii Zahlbr.@ CR B - - - - - - - - - - - - - - - - - - - + - - - - - - - + 
18 A. grisea (Schierch.) Körb.* CR B - - - - - - - - - + - - - - - - - + - - - - - - - - - + 
19 A. indusiata Müll. Arg. @ CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
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 Caliciaceae                               
20 Dirinaria aegialita (Afz. in Ach.) Moore @ FL B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
21 D. confluens (Fr.) D.D. Awasthi @ FL L - - - - - - - - - - - - - + - - - - - - - - - - - + - - 
22 Pyxine cocoes (Sw.) Nyl. # FL B - + - - - - - - - - - - - - - - - - - - - - - - - - - + 
23 P. cylindrical Kashiw. # FL B - - - - - - - - - - + - - - - - - - - - - - - - -  - - + 
 Coenogoniaceae                               
24 Coenogonium dilucidium (Kremp.) Kalb & 

Lücking * 

CR L - - - - - - - - - - - - - - - - - - + - - - - - - - - - 

25 C. lutescens (Vězda & Malcome) Malcome * CR B - - - + - - - - - - - - - - - - - - - - - - - - - - - - 
 Collemataceae                               
26 Leptogium austroamericanum (Malme) C.W. 

Dodge # 

FL B - - - - - - - - - - - - + - + - - - - - - - - - - - - - 

27 L. chloromelum (Ach.) Nyl.* FL B - - - - - - - - - - - - + - - - - - - - - - - - - - - - 
28 L. cochleatum (Dicks.) P.M. Jørg. & P. James * CR B - - - - - - - - - - - - - - - - - - - - + + - - + - - - 
29 L. denticulatum Nyl. # FL B - - - - - - - - + - - - - - - - - + - - - - - - - + - - 
30 L. ulvaceum (Pers.) Vain.* CR B - - - - - - - + - - - - - - - - - - + - - - - - - + - - 
 Gomphillaceae                               
31 Aulaxina epiphylla (Zahlbr.) R. Sant.# CR L - - - - + - - - - - - - - - - - - - - - - - - - - - - - 
32 Echinoplaca sp.* CR L - - - - - - - - - - - - - - - - - - + - - - - - - - - - 
 Graphidaceae                               
33 Acanthothecis peplophora (M. Wirth & Hale) 

E.A. Tripp & Lendemer # 

CR B - - - - - - + + - - - + - + - + + - - - - - - - - - - - 

34 Astrochapsa pseudophlyctis (Nyl.) Parnmen, 

Lucking & Lumbsch * 

CR B - - - - - + + + - - - + - + - - + - - - - - - - - - - - 

35 A. recurva (G. Salis.) Parnmen, Lucking & 

Lumbsch* 

CR B - - - - - - - + - - - - - - - - - - - - - - - - - - - - 

36 Chapsa cinchonarum (Fée) Frisch ** CR B - - - - - - + - - - - - - - - - - - - - - + - - - - - - 
37 C. hiata (Hale) Sipman *  CR B - - - + - - - - - - - - - + - - - - - - - - - - - - - - 
38 C. leprocarpa (Nyl.) Frisch * CR B - - - - - - - - - - - - + - - - - - - - - - - - - - - + 
39 C. phlyctidioides (Müll. Arg.) Mangold* CR B - - - - - + - - - - - - - - - - - - - - - - - - - - - - 



Annexure 1 
 
 

40 Cruentotrema cruentatum (Mont.) Rivas Plata, 

Lumbsch & Lücking * 

CR B - - - + - - - - - - - - - + - - - - - - - + - - - - - - 

41 C. kurandense (Mangold) Rivas Plata, Lumbsch & 

Lücking * 

CR B - - - + - + - - - - - - - + - - - - - - - - - - - - - - 

42 Diorygma albovirescence Makhija, Chitale & B.O. 

Sharma * 

CR B - - - - - - - - - - - - - - - - - - + - - + - - - - - - 

43 D. confluens (Fée) Kalb, Staiger & Elix # CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
44 D. heiroglyphicum (Pers.) Staiger & Kalb * CR B - - - + + - - - - - - - + - - - - - + - - - - - + + - - 
45 D. junghuhnii (Mont.& Bosch) Kalb, Staiger & 

Elix * 

CR B - - - - - - - - - - - - + - - - - - - - - - - - - - - - 

46 D. pachygraphum (Nyl.) Kalb, Staiger & Elix * CR B - - - - - - - - - - - - - + - - - - - - - - - - - - - - 
47 D. poitaei (Fée) Kalb, Staiger & Elix * CR B - - - - - - - - - - - - - - - - - - - - + - - - + - - - 
48 D. rufosporum (Patw. & C.R. Kulk.) B.O. Sharma 

& Makhija * 

CR B - - - - - - + - - - - - - - - - - - - - - + - - - - - - 

49 D. soozanum (Zahlbr.) M. Nakan. & Kachiw. * CR B - - - - - - - - - - + - + - - - - - - - - - - - - - - - 
50 D. sticticum Sutjar., Kalb & Lucking ** CR B - - - - - - - - - - - - - - - - - - - - - - - - - + - - 
51 Dyplolabia afzelii (Ach.) A. Massal. * CR B - - - - - - - - - - - - - - - - + - + - - - - - - + - - 
52 Fissurina albocinerea (Vain.) Staiger ** CR B - - - + - - - - - - - - - - - - - - - + - - - - - - - - 
53 F. dumastii Fée * CR B - - - - - + - - - - - - - - - - - - - - - - - - - + - - 
54 F. elaiocarpa (A.W. Archer) A.W. Archer * CR B - - - - - - - - - - - - - + - - - - - - - - - - - - - - 
55 F. immersa B.O. Sharma, Khadilker & Makhija * CR B - - - - + - - - - - - - - - - - - - - - - - - - - - - - 
56 Glyphis cicatricosa Ach.* CR B - - - - - - + + - - - - + - - - - - - - - - - - - - + - 
57 Graphis ajarekarii Patw. & C.R. Kulk.* CR B - - - - - + - - - - - - - - - - - - - - - - - - - - - - 

58 G. aphaneomicrospora (Makhija & Adawadkar) J. 

Kalb & Kalb * 

CR B - - - - - + - - - - - - - - - - - - - - - - - - - - - - 

59 G. balaghatensis (Adaw. & Makhija) J. Kalb & 

Kalb * 

CR B - - - - - - - - + - - - + - - - - - - - - - - - - - + - 

60 G. caesiella Vain.* CR B - - + - - - - + - - - - + - - - - - - - - - - - - - - - 
61 G. capillacea Stirt.* CR B - - - - - - - + - - - - - - - - - - - - - - - - - - - - 
62 G. cincta (Pers.) Aptroot* CR B - - - - - - - - - - - - + + - - - - - - - - - - - - - - 
63 G. cleistoblephara Nyl.* CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
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64 G. crassilabra Müll. Arg.* CR B - - - - - - + - - - - - - - - - - - - - - - - - - - - - 
65 G. eburnean Adaw. & Makhija* CR B - - - - - - - - - - - + - - - - - - - - - - - - - - - - 
66 G. erythrocardia Müll. Arg.* CR B - - - - - - - - - - - - + - - - - - - - - - - - - - - - 
67 G. filiformis Adaw. & Makhija* CR B - - + - - + - + - - - - - + - - - - - - - - - - - + - - 
68 G. glaucescens Fée* CR B - - - - - - - - - - - - + - - - - - - - - - - - - - - - 
69 G. nigroglauca Leight. @ CR B - - - - - - - - - - - - + - - - - - - - - - - - - - - + 
70 G. pyrrhocheiloides Zahlbr.* CR L + - - - - - - - - - - - - - - - - - + - - - - - - + - - 
71 G. scripta (L.) Ach. # CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
72 G. striatula (Ach.) Spreng.* CR B - - - - - + - - - - - - - - - - - - - - - - - - + - - - 
73 G. subasahinae Nagarkar & Patw.* CR B - - - - - - - + - - - - - - - - - - - - - - - - - - - - 
74 H. andamanicum (Makhija, Adaw. & Patw.) B.O 

Sharma & Khadilkar * 

CR B - - - - - - - - - - - - - - - - - - - - - + - - - + - - 

75 H. aphanes (Mont. & Bosch) M. Nakan. & 

Kashiw. * 

CR B - - - + - - - - - - - - - - - - - - - - - + - - - - - - 

76 H. croceum Makhija & Adaw.* CR B - - - + - + - - - - - - - - - - - - + - - - - - + - - - 
77 H. epixanthum (Mont. & Bosch) Chitale & 

Makhija* 

CR B - - - - - - - - - - - + + - - - - - - - - - - - - - - - 

78 H. microspermum Chitale, Makhija & B.O. 

Sharma* 

CR B + - - - - - - - - - - - + - - - - - - - - - - - - - - - 

79 H. nakanishianum (Patw. & C.R. Kulk.) Makhija 

& Dube @ 

CR B - - - - - - - - - - - - - + - - + - - - - - - - - - - + 

80 H. pulchellum Makhija & Adaw.* CR B - - - - - - - - - - - - - + - - - - - - - - - - - - - - 
81 H. staigerae Adaw. & Makhija* CR B - - - - - - - - - - - - - - - - - - - - - - - - + - - - 
82 H. verrucosum B.O. Sharma & Khadilker* CR B - - - - - - - - - - - - - - - - - - - - - - - - - + - - 
83 Leiorreuma exaltatum (Mont.& Bosch) Staiger* CR B - - - - - - + - - - - - - - - - - - - - - - - - - - - - 
84 Leucodecton anamalaiense (Patw. & C.R. Kulk.) 

Rivas Platas & Lücking * 

CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

85 Melanotrema platystomum (Mont.) * CR B - - - - - - - + - - - - - - - - - - - - - - - - - - - - 
86 Myriotrema clandestinum(Fèe)  Hale * CR B - - + - - - - -  - - - - - - - - - - - - + - - - - - - - 
87 M. microporum (Mont.) Hale * CR B - - - - - - + - - - - - - - - - - - + - - - - - - - - - 
88 M. olivaceum Fèe * CR B - - - - - - - - - - - - - - - - - - - - - - + - - - - - 
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89 M. subconforme (Nyl.) Hale * CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
90 Ocellularia alba (Fèe) Müll. Arg.** CR B - - - - - - - + - - - - - - - - - - - - - - - - - - - - 
91 O. arecae (Vain.) Hale * CR B - - - - - - - - - + - - - - - - - - - - - - - - - - - - 
92 O. groenhartii Hale * CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
93 O. papillata (Leight.) Zahlbr.* CR B - - - - - - - - - - - - - - - - + - - - - - - - - - - - 
94 O. upretii S. Joshi,Divaker, Lumbsh & Lucking * CR B - - - - - + - - - - - - - - - - - - - - - - - - - - - - 
95 Pallidogramme chlorocarpoides (Nyl.) Staiger, 

Kalb & Lucking * 

CR B - - - - - - + - - - - - - - - - - - - - - - - - - - - - 

96 P. chrysenterodes (Nyl.) Kr. P. Singh & Swarnal.* CR  B - - - - - - + - - - - - - - - - - - - - - - - - - - - + 
97 P. chrysenteron (Mont.) Staiger * CR B - - - - - - + - - - - - - - - - - - - - - - - - + - + - 
98 Phaeographina caesiopruinosa (Fée) Müll. Arg. * CR B - - - - + - - - - - - - - - - - - - - - - - - - - - - - 
99 Phaeographis brasiliensis (A. Massal) Kalb & 

Matthes-Leicht* 

CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

100 P. extrusula (Stirt.) Zahlbr.  @ CR B - - - - - - - + - - - - - - - - - - - - - - - - - - - + 
101 P. platycarpa Müll. Arg. @ CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
102 Platythecium coliculosum (Mont.) Staiger* CR B - - - + - - - - - - - - - - - - - - - - - - - - - - + - 
103 P. dimorphodes (Nyl.) Staiger * CR B - - - - - - - - - - - - - - - - - - - - + + - - - - - - 
104 P. grammitis (Fée) Staiger * CR B - - - - - - - - - - - - - - - - - - - - + - - - - - - - 
105 Sacographa intricans (Nyl.) Müll. Arg. * CR B - - - - - - - - + - - - - - - - - - + - - + - - - + - - 
106 Thelotrema adjectum Nyl.* CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
107 T. allosporoides Nyl.* CR B - - - - - - - - - + - - - - - - - - - - - - - - - - - - 
108 T. canarense Patw. & C.R. Kulk.* CR B - - - - - - - - - - - - - + - - - - - - - - - - - - - - 
109 T. crassisporum Mangold** CR B - - - - - - + - - - - - - - - - - - - - - - - - - - - - 
110 T. lepadinum (Ach.) Ach.* CR B - - - - - - - - - - - - - - - - - - - - - - - - + - - - 
111 T. rugatulum Nyl.* CR B - - - - - - - - - - - - - - - - - - - - - - - - - + - - 
112 T. subexpallescens Nagarkar, Shethy & Patw.* CR B - - - - - - - - - - - - - - - - - - - + - - - - - - - - 
113 Wirthiotrema glaucapallens (Nyl.) Rivas Plata & 

Kalb* 

CR B - - - - - - - - - - - - - - - - + - - - - - - - - - - - 

 Lecanoraceae                               
114 Lecanora andina Räsänen * CR B - + - - - - - - - - - - - - - - - - - - - - - - - - - - 
115 L. chlarotera Nyl.* CR B - - - - - - - - - - - - + - - - - - - - - - - - - - - - 
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116 L. helva Stizenb. # CR B - + - - - - - - - - - - - - - - - - - - - - - - - - - - 
117 L. leproplaca Zahlbr. * CR B - - - - - - - - - + - - - - - - - - - - - - - - - - - - 
118 L. tropica Zahlbr.  @ CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
119 Lecidella sp. # CR B - - - - - - - - - - - - - + - - - - + - - - - - - - - - 
 Malmidaceae                               
120 Malmidea duplomarginata (Papong & Kalb) Kalb 

& Papong.** 

CR B - - - - - - - - - - - - - - - - - - + - - - - - - + - - 

121 M. granifera (Ach.) Kalb, Rivas Platas & 

Lumbsch * 

CR B - - - - - - - - - + - - - + - - - - - - - - - - - - - - 

122 M. hypomelaena (Nyl.) Kalb & Lücking * CR B - - - - - - - - - - - - - - - - - - - - - - + - - - - - 
123 M. papillosa Weerk.& Aptroot * CR B - + - - - - - - - - - - - - - - - - + - - - - - - - - - 
124 M. perplexa Kalb.** CR B - - - - + - - - - - - - - - - - - - - - - - - - - - - - 
125 M. variabilis Kalb.** CR B - - - - - - - - - - - - - - - - - - - - - + - - - - - - 
 Monoblastiaceae                               
126 Anisomeridium angulosum (Müll. Arg.) 

R.C.Harris ** 

CR B - - - - - - - - - - - - - + - - - - - - - - - - - - - - 

127 A. complanatum (Makhija & Patw.) R. C. Harris * CR B - - - - - - - - - - + - - - - - - - - + - - - - - - - - 
128 A.glaucescens (Müll. Arg.) R.C. Harris * CR B - - - - - - - - - - - - - - - - - - - - - - + - - - - - 
129 A. subnexum (Nyl.) R.C. Harris @ CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
130 A. tarmugliense (Makhija & Patw.) R.C. Harris* CR B - - - - - - - - - - - - - - - - - - - - - + - - - - - - 
131 Monoblastia pellucida Aptroot# CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
 Naetrocymbaceae                               
132  Naetrocymbe fraxini (A. Massal.) R.C. Harris * CR B - - - - - - - - - - - - + - - - + - - - - - - - - - - - 
 Parmeliaceae                               
133 Parmotrema latissimum (Fée) Hale @ FL B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
 Pertusariaceae                               
134 Pertusaria concinna Erichson * CR B - + - - - + - - - - + - - + - - - - - - - - - - - - - - 
135 P. punctata Nyl.* CR B - - + - - - - - - - - - - - - - - - - - - - - - - - - - 
 Phlyctidaceae                               
136 Phlyctis communis Chitale & Makhija * CR B - - - - - - - - - - - - - - - - - - - - - - - - + - - - 
137 P. karnatakana S. Joshi  & Upreti # CR B - - - - - + - - - - - - - - - - - - - - - - - - - - - - 
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138 P.uncinata Sitrt. ** CR B - - - - - - - - - - - - - - - - - - + - - - - - - - - - 
 Physciaceae                               
139 Heterodermia obscurata (Nyl.) Trevis. @ FL B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
140 Physcia tribacia (Ach.) Nyl.  @ FL B - - - - - - - - - + - - - - - - - - - - - - - - - - - - 
141 P. tribacoides Nyl.* FL B + - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 Pilocarpaceae                               
142 Byssolecania sp.* CR L - - - - - + - - - - - - - - - - - - - - - - - - - - - - 
143 Byssoloma permutans (Nyl.) Lücking** CR B - - - + - - - - - - - - - - - - - - - - - - - - - - - - 
144 B. subdiscordans (Nyl.) P. James * CR B - - - - - - - - - - - - - - - - - - - - - - - - - + - - 
145 Felhanera bouteillei (Desm.) Vězda. * CR L - - - + - - - - - - - - - - - - - - + - - - - - - - - - 
146 Loflammia epiphylla (Fée) Lücking & Vězda* CR L - - - - - + - - - - - - - - - - - - - - + - - - - - - - 
147 Sporopodium xantholeucum (Müll. Arg.) Zalhbr.* CR L - - - - - + - - - - - - - - - - - - - - - - - + - - - - 
 Porinaceae                               
148 Porina exserta Müll. Arg.** CR R - - - - - + - - - - - - - - - - - - - + - - - - - - - - 
149 P. internigrans (Nyl.) Müll. Arg. * CR B + - - - - + - - + + + + + - + - + - - - - - + - + - - - 
150 P. interestes (Nyl.) Harm. * CR B - - - + - - - - - - - - - - - - + - - - - - - - - - - - 
151 P. kamerunensis F. Schill.* CR L - - - - - - - - - - - - - - - - - - + - - - - - - - - - 
152 P. karnatakensis Makhija, Adawadkar & Patw. * CR L - - - - - - - - - - - - - - - - - - + - - - - - - - - - 
153 P. mastoidea (Nyl.) Müll. Arg. CR B - - - - - - - - + - - - - - - - - - - - - - - - + - - - 
154 P. nitidula Müll. Arg.* CR L - - - - - - - - - - - - - - - - + - + - - - - - - - + - 
155 P. ochrostoma Makhija, Adaw. & Patw. * CR B - - - - - - - - - - - - - - - - - - - - - - - - + - - - 
156 P. pallescens R. Sant.* CR L - - - - - + - - - - - - - - - - - - - - - - - - - - - - 
157 P. rufula (Kremp.) Vain.* CR L - - - - - - - - - - - - - - - - + - - - - - - - - - - - 
158 P. siamensis P.M. McCarthy** CR R - - - - - - - - + - - - - - - - - - - - - - - - - - - - 
159 P. subcutanea Ach.* CR B - - - - - - - - - - - + - - - - - - - - - - - - - - - - 
160 P. subhibernica Upreti # CR B - + - + - + - - - - - + - - - - - - - - - - + - - - - - 
161 P. subinterstes (Nyl.) Müll. Arg. # CR R - + - -  - + +  - - - - - - - - - - - - - - - - - - - - - 
162 P. tetracerae (Afz.) Müll. Arg. # CR R - - - - - - - + - - - - - - - - - + - - - - + -  + - - - 
163 Trichothelium alboatrum Vain.* CR B - - - - - - - - - + - - - - - - - - - - - - - - - - - - 
 Pyrenulaceae                               



Annexure 1 
 
 

164 Pyrenula approximans (Kremp.) Müll. Arg.* CR B - + - - - - - - - - - - - - - - - - - - - - - - - - - - 
165 P. breutelii (Müll.Arg.) Aptroot * CR B - - - - - - - - - - - - + + - - - - - - - - - - - - - - 
166 P. brunnea Fée * CR B - - - - - - - - - + - - - - - - - - - - - - - - - - - - 
167 P. leucostoma Ach. * CR B + + - - - - - - - - - - - - - - - - - - - - - - - - - - 
168 P. leucotrypa (Nyl.) Uptreti * CR B - - - - - - - - - - - - - - - - - - + - - - - - - - - - 
169 P. mamillana (Ach.) Trevis. * CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
170 P. nitidula (Bres.) R.C. Harris. * CR B - - - - - - - - - - - - - + - - - - - - - - - - - - - - 
171 P. pyrenastrospora Aptroot** CR B - - - - - - - + - - - - - - - - - - - - - - - - - - - - 
 Ramalinaceae                               
172 Bacidia connexula (Nyl.) Zahlbr. @ CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
173 B. inundata (Fr.) Körber * CR R - - - - - - - - - - + - + - - - - - - + - + - - - - + - 
174 B. rosella (Pers.) De Not. * CR B - - - - - - - - - - - - - + - - - - - - - - - - - - - - 
175 Phyllopsora corallina (Eschw.) Müll. Arg. # CR B - - - - - - - - - + - - - - - - - - - - - - - - - - - - 
176 P. manipurensis (Müll. Arg.) G. Schneider @ CR B - - + - - - - - - - - - - - - - - - - - -  + - - - - - + 
177 P. nemoralis Timdal & Krog * CR B + - - - - - - - - + + - + - - - - - - - - - - - - - - - 
178 P. parvifolia (Pers.) Müll. Arg.  @ CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
 Roccellaceae                               
179 Dichosporidium boschianum (Mont.) G. Thor * CR B - - - - - - - - - - - - - - - - - - - - + - - - - - - - 
180 Enterographa pallidella (Nyl.) Redinger * CR B - - - - - - - - - + - - - - - - - - - - - - - - - - - - 
181 Mazosia melanophthalma (Müll. Arg.) R. Sant. * CR L - - - - - + - - - - - - - - - - - - - - + - - - - - - - 
182 M. phyllosema (Nyl.) Zahlbr.# CR L - - - - - + - - - - - - - - - - - - - - - - - - - - - - 
 Stereocaulaceae                                
183 Lepraria jackii Tønsberg ** Lep. B - - - - - - - - - - - - - + - - - - - - - - - - - + - - 
 Strigulaceae                               
184 Strigula antillarum (Fée) Müll. Arg.*             CR L - - - - - - - + - - - - - - - - - - - - - - - - - - - - 
185 S. concreta (Fée) R. Sant.*                       CR L - - - - - + - + - - - - - - - - - + - - - - - - - - - - 
186 S. janeirensis (Müll. Arg.) Lücking* CR L - - - - - + - - - - - - - - - - - - - - + - - - - - - - 
187 S. nitidula Mont. * CR L - - - - - + - - - - - - - - - - - - - - - - - - - + - - 
188 S. phyllogena (Müll. Arg.) R.C. Harris * CR L - - - - - - - - - - - - - - - - - - + - - - - - - - - - 
189 S. smaragdula Fr.# CR L - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
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190 S. subelegans Vain.* CR L - - - - - - - - + - - - - - - - - - - - - - - - - - - - 
191 S. subtilissima (Fée) Müll. Arg. * CR L - - - - - + - - - - - - - - - - - - - - + - - - - - - - 
 Teloschistaceae                               
192 Blastenia ferruginea (Huds.) A. Massal.* CR B - + - - - - - - - - - - - - - - - - - - - - - - - - - - 
193 Upretia amarkantakana (Y. Joshi & Upreti) S.Y. 

Kondra. & A. Thell * 

CR R - - - - - + - - - + - - - - - - - - - - - - - - - - - - 

 Trypetheliaceae                               
194 Astrothelium luridum (Zahlbr.) Aptroot & 

Lücking * 

CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

195 A. meristosporum (Mont. & Bosch) 

Aptroot&Lücking * 

CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

196 Marcelaria benguelensis (Müll. Arg.) Aptroot, 

Nelsen & Parnmen * 

CR B - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

197 Nigrovothelium tropicum (Ach.) Lücking, M.P. 

Nelsen & Aptroot * 

CR B - - - - - - - + - - - - - - - - - - - - - - - - - - - + 

198 Trypethelium eluteriae Spreng. # CR B - - - - - - - - - - - - - - - - - - - - - - - - - + - - 
199 T. plicatorimosum Makhija * CR B - - - - - - - - - - - - - - - - - - - + - - - - - - - - 

 

 Notes:  New to India = **, New to Goa = *, New to CWLS = #, Prior to initiation of studies = @, CR = Crustose, FL= Foliose, Lep = Leprose,            

B = Bark,  R= Rock, L= Leaves, + = Present, - = Absent,  
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ABSTRACT
A checklist of 118 lichens species is prepared by compiling the published literature, unreported
species from herbarium LWG and fresh collection from Cotigao Wildlife Sanctuary. The study
added 47 species as new to Goa and Anisomeridium angulosum (Müll. Arg.) R.C. Harris as new
to India. The state lichen biota is dominated by crustose lichens belonging to Graphidaceous and
Pyrenocarpous group. Maximum number of lichens are listed from Cotigao Wildlife Sanctuary
with 67 species. The study would serve as baseline information for further studies on lichen biota
as well as biomonitoring in Goa.

INTRODUCTION

Goa state covers an area of 3702 km2 of which about
60% is covered with forests. The forest of Goa is part of
internationally recognized biodiversity hotspot, the Western
Ghats. The biodiversity conservation has given prime
importance in Goa state where in 20% of its geographical
area is dedicated for the proliferation of wildlife. The
protected areas of the state comprises six Wildlife
Sanctuaries and one National Park (Anonymous 1).
According to the information available at ENVIS site of Goa
the state records a total of 1750 Angiosperms, one
Gymnosperm, 65 Pteridophytes, 297 Algae (fresh water and
marine) (Anonymous 2). The state also records 50 species
of bryophytes (Phatak et al. 2007) and 48 lichens (Singh and
Sinha 2010). This information indicates that while flowering
plants of the state are fairly well studied, non-flowering
plants are insufficiently explored. Lichens are symbiotic
organisms and well knows bioindicators of air pollution and
climate change. India has rich diversity of lichens
represented by about 2511 species (Singh and Dash 2017).
However, the country has several biodiversity rich and
interesting regions that are inadequately explored for lichens
and Goa is one of them.

As per the herbarium records available at CSIR-

National Botanical Research Institute, Lucknow (CSIR-
NBRI, acronym LWG) lichens from Goa state are being
collected since year 1962. Dr. Prakash Chandra, a botanist
from CSIR-NBRI was the first person to collect lichens from
the state. Thereafter, researchers from CSIR-NBRI and
Agharkar Research Institute, Pune collected lichens from
the state mostly for monographic studies of various taxa. In
the recent years, Phatak et al. (2004) surveyed Cotigao
Wildlife Sanctuary of the state and reported 43 lichen taxa,
while Nayaka et al. (2004) reported 21 species from Bondla
and Bhagwan Mahavir Wildlife Sanctuary. Later, Nayaka et
al. (2006) explored some coconut and arecanut orchards of
Goa and reported 23 species of lichens (Fig. 1). Singh and
Sinha (2010) in their monumental work ‘Indian lichens, an
annotated checklist’ listed only 48 species of lichens from
Goa, which is a low number for a biodiversity rich state.
Therefore, a detailed exploration of lichen in Goa is recently
initiated starting from Cotigao Wildlife Sanctuary. It is
observed that several unidentified as well as unreported
specimens collected from Goa are available at the herbarium
LWG. The aim of the present study is to prepare a
comprehensive checklist of lichens for Goa by compiling
published literature, herbarium specimens and freshly
collected samples from the state.

https://doi.org/10.21756/
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Table 1. Checklist of lichens from Goa [Note: * = New to Goa, GF = Growth Form, CR = Crustoe, FL = Foliose, LP =
Leprose, Corti. = Corticolous, Folii = Foliicolous, Saxi. = Saxicolous, CWS = Cotigao Wildlife Sanctuary, BMWS
= Bhagwan Mahavir Wildlife Sanctuary, BWS = Bondla Wildlife Sanctuary. Names in the parenthesis are the
earlier annotated names]

Sr. 
No. 

Taxa GF Substra
tum 

Locality Reference/Herbarium number 

Arthoniaceae      

1. Arthonia cinnabarina (DC.) Wallr. 
(= Arthonia tumidula (Ach.) Ach.) 

CR Corti. Quepem Nayaka et al. (2006), Singh & Sinha 
(2010), GU-L20 

2. A. dispersula Nyl. CR Corti. CWS  Phatak et al. (2004) 

3. Arthothelium chiodectoides (Nyl.) Zahlbr. CR Corti. Quepem Nayaka et al. (2006), Singh & Sinha 
(2010) 

4. A. confertum (A.L. Smith) Makh. & Patw. CR Corti. CWS  Phatak et al. (2004),  LWG-03.001625 

5. *Cryptothecia faveomaculata Makh. & 
Patw. 

CR Corti. CWS  GU-L102, GU-L122  

6. C. lunulata (Zahlbr.) Makh. & Patw. CR Corti. BMWS, 
Quepem 

Nayaka et al. (2004), Nayaka et al. 
(2006), Singh & Sinha (2010), LWG-
03.001679, LWG-02.223409 

7. *C. subnidulans Stirton CR Corti. CWS  GU-L95 

8. C. subtecta Stirton CR Corti. CWS Phatak et al. (2004), LWG-03.001674, 
LWG-03.001683 

9. *Herpothallon cinereum G. Thor  CR Corti. CWS GU-L59, GU-L76, GU-L129 a,  
GU-L130 

10. *H. echinatum Aptroot, Lücking & Will-
Wolf 

CR Corti. CWS GU-L100 

Arthopyreniaceae     

11. Arthopyrenia alboatra (Kremplh.) Müll. 
Arg. 

CR Corti. CWS  Phatak et al. (2004), LWG-03.001602, 
LWG-03.001618 

12. A. finkii Zahlbr. CR Corti CWS Phatak et al. (2004), LWG-03.001644, 
GU-L105, GU-L106 

13. *A. grisea (Schierch.) Körb. CR Corti. CWS  GU-L121 

14. A. indusiata Müll. Arg. CR Corti. CWS, 
BMWS 

Phatak et al. (2004), Nayaka et al. (2004), 
LWG-03.001625, LWG-L-11441, LWG- 
L-11435, LWG- L11439 

15. A. nidulans Müll. Arg. CR Corti. Quepem Nayaka et al. (2006), Singh & Sinha 
(2010), LWG-02.223410 

Caliciaceae     

16. Dirinaria aegialita (Afz. in Ach.) Moore FL Corti. CWS, 
Margoa 

Phatak et al. (2004), LWG-11406 

17. *D. confluens (Fr.) Awasthi CR Corti. Goa Uni., 
CWS 

LWG-04.004378, GU-L170 

18. Pyxine cocoes (Sw.) Nyl.  FL Corti. CWS, 
Quepem 

Nayaka et al. (2006), Singh & Sinha 
(2010), LWG-02.223402, GU-L19, GU-
L113 

19. P. cylindrica Kashiw. FL Corti. Quepem Nayaka et al. (2006), LWG-03.001602 

20. *P. sorediata (Ach.) Mont. FL Corti. Margoa LWG-s.n 
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Sr. 
No. 

Taxa GF Substra
tum 

Locality Reference/Herbarium number 

Catillariaceae     

21. Catillaria leptocheiloides (Nyl.) Zahlbr. CR Corti. Goa (?) Singh & Sinha (2010) 

Collemataceae     

22. *Leptogium azureum (Sw. ex Ach.) Mont. FL Corti. Valpai LWG-04.004382 

23.  *L. chloromelum (Sw.) Nyl. FL Corti. CWS GU-L61 

24. 
 

L. denticulatum Nyl. FL Corti. CWS, 
Quepem 

Nayaka et al. (2006), Singh & Sinha 
(2010), LWG-02.223404, GU-L181 

25. L. austroamericanum (Malme) C.W. 
Dodge  

FL Corti. CWS, 
Quepem 

Nayaka et al. (2006), Singh & Sinha 
(2010), GU-L160 

Gomphilaceae     

26. Aulaxina epiphylla (Zahlbr.) R. Sant. CR Folii BMWS Nayaka et al. (2004), Singh & Sinha 
(2010), LWG-03.001858 

27. A. quadrangula (Stirton) R. Sant. CR Folii BMWS Nayaka et al. (2004), Singh & Sinha 
(2010), LWG-03.001859 

Graphidaceae     

28. Diorygma confluens (Fée) Kalb, Staiger & 
Elix  
(= Graphina confluens (Fée) Müll. Arg.) 

CR Corti. CWS  Phatak et al. (2004), LWG-03.001634 

29. Glyphis cicatricosa Ach. CR Corti. CWS Singh & Sinha (2010), GU-L12 

30. Graphis adscribens Nyl. 
(= Graphina adscribens (Nyl.) Müll. Arg) 

CR Corti. CWS Phatak et al. (2004), LWG-03.001603 

31. G. cincta (Pers.) Aptroot CR Corti. CWS, 
Quepem 

Nayaka et al. (2006), Singh & Sinha 
(2010), GU-L09, GU-L47a 

32. G. cleistoblephara Nyl. 
(= Graphina cleistoblephara (Nyl.) 
Zahlbr.) 

CR Corti. CWS Phatak et al. (2004) 

33. G. nigroglauca Leight. CR Corti. CWS, 
Quepem 

Phatak et al. (2004), Nayaka et al 
(2006), Singh & Sinha (2010), LWG- 
04.004384, GU-L11 

34. G. scripta (L.) Ach. CR Corti. BMWS, 
Panjim 

Singh & Sinha (2010), LWG-10.29271, 
LWG-L11402 

35. *Hemithecium aphanes (Mont. & Bosch) 
M. Nakan. & Kashiw. 
(= Graphis aphanes Mont. & Bosch) 

CR Corti. Valpoi  LWG-L11412 

36. H. nakanishianum (Patw. & C.R. Kulk.) 
Makh.& Dube 

CR Corti. CWS Phatak et al. (2004), LWG-03.001621 

37. H. peplophora (M. Wirth & Hale) V. 
Tewari & Upreti 

CR Corti. CWS Singh & Sinha (2010), LWG -03-
001604  

38. *Leucodecton anamalaiense (Patw. & 
C.R. Kulk.) Rivas Platas& Lücking  
(= Myriotrema anamalaiense (Patw. and 
Kulk.) Hale) 

CR Corti. CWS LWG-03.001628 

39. *Myriotrema subconforme (Nyl.) Hale  CR Corti. CWS LWG-03.001627 

40. *Ocellularia andamanica (Nyl.) Tat. 
Matsumoto & Deguchi 

CR Corti. Quepem LWG-02.223414 
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Sr. 
No. 

Taxa GF Substra
tum 

Locality Reference/Herbarium number 

41. *O. groenhartii Hale CR Corti. CWS LWG-03.001622 

42. Pallidogramme chrysenterodes (Nyl.) K. 
Singh & Swarnalatha  

CR Corti. CWS Phatak et al. (2004) 

43.  Platygramme wattiana (Müll. Arg.) V. 
Tewari & Upreti 
(= Pheographina wattiana Müll. Arg.) 

CR Corti. CWS Phatak et al. (2004) 

44. *Phaeographis brasiliensis (A. Massal.) 
Kalb & Matthes-Leicht  
(= Phaeographis subtigrina Vain.) 

CR Corti. CWS LWG-03.001605/B 

45. P. extrusula (Stirton) Zahlbr. CR Corti. CWS Phatak et al. (2004) 

46. P. platycarpa Müll. Arg. CR Corti. CWS Phatak et al. (2004) 

Lecanoraceae     

47. *Lecanora andina Räsänen  CR Corti. CWS GU-L14 

48. *L. cenisia Ach. CR Corti. Goa (?) LWG-11-027817 

49. *L. chlorotera Nyl.  CR Corti. CWS GU-L72a 

50. *L. cinereofusca H. Magn. CR Corti. Margoa LWG-04.004373 

51. L. fimbriatula Stirton CR Corti. Goa (?) Singh & Sinha (2010), LWG-11498 

52. L. helva Stizenb. CR Corti. CWS, 
Quepem, 
Goa Uni. 

Nayaka et al. (2006), Singh & Sinha 
(2010), LWG-04.004379, GU-L13 

53. *L. insignis Degel. CR Corti. Goa Uni. LWG-s.n. 

54. *L. leproplaca Zahlbr. LP Corti. CWS GU-L137 

55. L. tropica Zahlbr. CR Corti CWS Phatak et al. (2004 ) 

Malmideaceae     

56. Malmidea granifera (Ach.) Kalb, Rivas 
Platas & Lumbsch 

CR Corti. CWS Singh & Sinha (2010), LWG-
03.001636, GU-L138, GU-L 161, GU-L 
150a, GU-L 159 

Monoblastiaceae     

57. *Anisomeridium angulosum (Müll. Arg.) 
R.C. Harris  

CR Corti. CWS  GU-L48 

58. *A. biforme (Borrer) R.C.Harris CR Corti. Goa Uni. LWG-04-0004381 

59. *A. complanatum (Makh.& Patw.) R.C. 
Harris 

CR Corti. CWS  GU-L109, GU-L131 

60. A. subnexum (Nyl.) R.C. Harris CR Corti. CWS  Phatak et al. (2004) 

61. A. terminatum (Nyl.) R.C. Harris CR Corti BMWS Nayaka et al. (2004), Nayaka et al. 
(2006), Singh & Sinha (2010), LWG-
03.001698 

62. Monoblastia pellucida Aptroot  CR Corti. Goa Uni. Singh & Sinha (2010), LWG-
04.004386, LWG-04.00438 

Naetrocymbaceae     

63. *Naetrocymbe fraxini (A. Massal.) R.C. 
Harris  

CR Corti. CWS GU-L07, GU-L92 
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Sr. 
No. 

Taxa GF Substra
tum 

Locality Reference/Herbarium number 

Parmeliaceae     

64. Parmotrema latissimum (Fée) Hale FL Corti. CWS Phatak et al. (2004) 

65. P. saccatilobum (Taylor) Hale CR Corti. Panjim Singh & Sinha (2010), LWG-L11405 

Pertusariaceae     

66. *Pertusaria coccodes (Ach.) Nyl.  CR Corti. Goa Uni.  LWG-04-004376 

67. *P. concinna Erichson CR Corti. CWS GU-L30, GU-L163 

68. P. flavida (DC.) J.R. Laundon CR Corti. BWS Nayaka et al.(2004), Singh & Sinha 
(2010), LWG-03.00167, LWG-
03.001658 

69. P. leucostoma (Bernh.) A. Massal. CR Corti. Goa (?) Singh & Sinha (2010) 

70. *P. pallidula Stirton CR Corti. Panjim LWG-03.001624 

71. *P. punctata Nyl. CR Corti. CWS GU-L21 

Phlyctidaceae     

72. Phlyctis karnatakana S. Joshi & Upreti  FL Corti. Panjim  Joshi et al. (2010), LWG- 09-011804 

Physciaceae     

73. Heterodermia obscurata (Nyl.) Trevisan FL Corti. CWS Phatak et al. (2004), LWG-s.n. 3 

74. Physcia tribacia (Ach.) Nyl. FL Corti. CWS Phatak et al. (2004), GU-L126c, GU-
L133 

Porinaceae     

75. Porina americana Fée  CR Corti Quepem Nayaka et al.(2006), Singh & Sinha 
(2010), LWG-02.223408 

76. P. conica R. Sant. CR Folii. BMWS Nayaka et al.(2004), Singh & Sinha 
(2010), LWG-1857 

77. P. epiphylla Fée CR Folii. BMWS Nayaka et al.(2004), Singh & Sinha 
(2010), LWG-03.001861 

78. P. internigrans (Nyl.) Müll. Arg. CR Corti. CWS Singh & Sinha (2010), LWG-
03.0016953, GU-L57, GU-L63 

79. P. kameruensis F. Schill 
(= P. chrysophora (Stirton) R. Sant.) 

CR Folii. BMWS Nayaka et al. (2004) 

80. P. mastoidea (Nyl.) Müll. Arg. CR Corti. BMWS, 
BWS, 
Quepem 

Nayaka et al. (2004), LWG-L114771/B 

81. P. subcutanea Ach. CR Corti. CWS Singh & Sinha (2010), GU-L56  

82. P. subhibernica Upreti CR Corti. CWS, 
Quepem 

Nayaka et al.(2006), Singh & Sinha 
(2010), LWG-03.001626, LWG- 
L11468/B, GU-L18, GU-L 58  

83. *P. subinterstes (Nyl.) Müll. Arg. CR Corti. Goa Uni. LWG-04.004375/B 

84. P. tetracerae (Afz.) Müll. Arg. 
 

CR Corti. BMWS, 
BWS,  
CWS, 
Quepem 

Nayaka et al. (2004), Nayaka et 
al.(2006), Singh & Sinha (2010), LWG-
03.001614,  LWG-03.001635, LWG-
06.001617, LWG-L11468/A, LWG- 
L11469/A, LWG-l114262, LWG-
11468, GU-L87 
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Sr. 
No. 

Taxa GF Substra
tum 

Locality Reference/Herbarium number 

Pyrenulaceae     

85. *Pyrenula adacta Fée  CR Corti. BMWS LWG-03.001643 

86. P. aggregata (Fée) Fée  
(= Pyrenula nuda A. Singh & Upreti) 

CR Corti. BMWS Singh & Sinha (2010), LWG-79810, 
LWG-79875, LWG- L11447 

87. *P. approximans (Krempelh.) Müll. Arg. CR Corti. CWS GU-L17 

88. P. aspistea (Ach.) Ach. 
(= Pyrenula subaggregata (Nyl.) Müll. 
Arg., P. subrizalensis A. Singh & Upreti) 

CR Corti. Valpoi, 
Quepem, 
Panjim 

Singh & Sinha (2010), LWG-L11457, 
LWG-L11423, LWG-11409/D 

89. *P. breutelii (Müll. Arg.) Aptroot CR Corti. CWS GU-L03, GU-L47b 

90. *P. brunnea Fée CR Corti. CWS GU- L120 

91. P. castanea (Eschw.) Müll. Arg. 
(= Pyrenula limae Vain.) 

CR Corti. Valpoi, 
BMWS 

Singh & Sinha (2010), LWG-L81613/B, 
LWG- L81745, LWG-L11409/B, LWG- 
L11409/C, LWG-L11419, LWG-
L11434 

92. P. fetivica (Krempelh.) Müll. Arg. 
(= Pyrenula citriformis R.C. Harris) 

CR Corti. BWS Nayaka et al. (2004), Singh & Sinha 
(2010), LWG-03.001673/B 

93. P. gibberulosa (Vain.) Aptroot 
(= Anthracothecium goaense A. Singh) 

CR Corti. BMWS  Awasthi (1991)  

94. P. immissa (Stirton) Zahlbr. CR Corti. BWS Nayaka et al. (2004), Singh & Sinha 
(2010), LWG-03.001693, LWG- 
03.001653, LWG-03.001661, LWG- 
03.001652 

59. *P. mamillana (Ach.) Trevisan CR Corti. CWS LWG-03.00186 

96. P. maravalensis Vain. 
(= Pyrenula subacutalis Upreti) 

CR Corti. BMWS Singh & Sinha (2010) 

97. *P. nitidula (Bres.) R.C. Harris. CR Corti. CWS GU-L155 

98. P. oculata A. Singh & Upreti CR Corti. BMWS Nayaka et al. (2004), Singh & Sinha 
(2010), LWG-3.001686 

99. P. quassiaecola (Fée) Fée  
(= Pyrenula defossa Müll. Arg., P. 
olivaceofusca Müll. Arg., P. pinguis Fée) 

CR Corti. BMWS Nayaka et al. (2004), Singh & Sinha 
(2010), LWG-03.001691, LWG-L81153 

100. P. subumbilicata (C. Knight) Aptroot  
(= Pyrenula immersa Müll. Arg.) 

CR Corti. BMWS, 
BWS 

Nayaka et al. (2004), Singh & Sinha 
(2010), LWG-03.001668, LWG- 
03.00168 

Ramalinaceae     

101. Bacidia connexula (Nyl.) Zahlbr. CR Corti. CWS Phatak et al. (2004) 

102. B. polychroa (Th. Fr.) Körb. CR Corti. Castle Rock Singh & Sinha (2010) 

103. *B. rosella (Pers.) De Not. CR Corti. CWS  GU-L143 

104 B. submedialis (Nyl.) Zahlbr. CR Corti. Goa Uni. Singh & Sinha (2010), LWG-04.004383 

105. Phyllopsora corallina (Eschw.) Müll. Arg. SQ Corti. BMWS, 
BWS, 
Quepem 

Nayaka et al. (2004), Nayaka et al. 
(2006), Singh & Sinha (2010), LWG- 
03-001681, LWG-03-001673/A 

106. *P. nemoralis Timdal & Krog  SQ Corti. CWS GU-L111 
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MATERIALS AND METHOD

The lichen taxa identified up to species level in
publications of Phatak et al. (2004) and Nayaka et al. (2004,
2006) are listed. The taxa that are reported in earlier
revisionary studies by various researchers are mostly
included in checklist of Singh and Sinha (2010), however
they were verified by consulting the original literature
wherever necessary. The lichen samples collected from Goa
by researchers of CSIR-NBRI are available at herbarium LWG,
among them only well identified species are utilized for
listing. The recent nomenclature changes are updated by
referring to www.indexfungorum.org and publications

especially related to Graphidaceae (Staiger 2002, Kalb et al.
2004, Lücking et al. 2009), Pyrenula (Aptroot 2012) and
foliicolous lichens (Singh and Pinokiyo 2014). The lichen
taxa are segregated under various families following
classification by Lücking et al. (2017a,b).

About 50 fresh samples of lichens were collected from
Cotigao Wildlife Sanctuary located at Canacona taluka of
Goa during March 2015. These lichens were mostly growing
over tree bark and collected following standard procedure,
air dried and preserved at herbarium of Goa University with
details. The lichens were identified by studying their
morphology, anatomy and chemistry (Nayaka 2014). Orange

Sr. 
No. 

Taxa GF Substra
tum 

Locality Reference/Herbarium number 

107. P. parvifolia (Pers.) Müll. Arg. SQ Corti. CWS Phatak et al. (2004), Singh & Sinha 
(2010) 

108. P. manipurensis (Müll. Arg.) G. Schneider SQ Corti. CWS Phatak et al. (2004), LWG-03.001639, 
GU-L23, GU-L25a 

Roccellaceae     

109. *Enterographa pallidella (Nyl.) Redinger  CR Corti. CWS  GU-L125, GU-L126a 

Strigulaceae     

110. Strigula smaragdula Fr. 

(= Strigula elegans (Fée) Müll. Arg.) 

CR Folii. BMWS Nayaka et al. (2004), Singh & Sinha 
(2010), LWG-03.00186 

Teloschistaceae     

111. *Blastenia ferruginea (Huds.) A. Massal. CR Corti. CWS  GU-L16 

Trypetheliaceae     

112. *Laurera meristospora (Mont. & Bosch) 
Zahlbr. 

CR Corti. CWS  LWG-03.001616 

113. *Marcelaria benguelensis (Müll. Arg.) 
Aptroot, Nelsen & Parnmen  

(= Laurera benguelensis (Müll. Arg.) 
Zahlbr.) 

CR Corti. Panjim LWG-L11401 

114. *Trypethelium eluteriae Sprengel  FL Corti. Quepem LWG-03.001645 

115. *T. endosulphureum Makh. & Patw.  FL Corti. CWS LWG-03.001649 

116. *T. tropicum (Ach.) Müll. Arg. FL Corti. Quepem, 
CWS 

LWG-02.223415, LWG-03.001638 

Verrucariaceae     

117. *Endocarpon subrosettum A. Singh & 
Upreti  

SQ  Saxi. Goa Uni. LWG-04.004373 

118. *Staurothele fissa (Taylor) Zwack CR Saxi. Panjim LWG -04.004377 

 

http://www.indexfungorum.org
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Fig. 1. Map of Goa showing localities explored for lichen collection by various researchers

et al. (2001) was followed for chemical analysis of the samples.
Following literature are consulted for identification of
various lichen taxa; Awasthi (1991, 2007), Upreti and Pant
(1993), Upreti (1994, 1998), Harris (1995), Sparrius (2004),
Lücking et al. (2009), Saag et al. (2009), Mishra et al. (2011),
Jagadeesh Ram (2014), Jagadeesh Ram and Sinha (2016),
Nayaka (2005), Singh and Pinokiyo (2014), Aptroot (2012).

RESULT

The compilation of lichens from published literature
resulted in 71 species. The well identified lichens from LWG
yielded about 100 specimens belonging to 70 species of

which 25 were not reported earlier. The freshly collected
lichens from Cotigao Wildlife Sanctuary resulted in 39
species of which 23 are further addition to Goa. In total the
present study resulted in 118 species distributed under 23
families and 42 genera, of which 47 are new to Goa (Table 1).
The lichen biota of Goa is dominated by microlichens lichens
represented by 97 crustose, one leprose and five squamulose
forms. The foliose lichens are represented by only 15 species.
Among crustose lichens the Graphidaceous and
Pyrenocarpous lichens exhibited luxuriant growth.
Garaphidaceae with 10 genera and 19 species is the most
common and widespread family in the state. The
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Pyrenocarpous lichens are represented by 44 species under
8 families. Pyrenula and Porina with 16 and 10 species
each are the major genera in the state. The lichens so for
recorded mostly represent epiphytes growing on bark of
the trees, but the state also has good number of foliicolous
lichens represented by six species. Although lichen
collection from Goa is cursory, but the important collections
are from Cotigao Wildlife Sanctuary (67 species) and
Bhagwan Mahavir Wildlife Sanctuary (21 species).

In the present study Anisomeridium angulosum
(Müll. Arg.) R.C. Harris is reported as new record for India.
The species is found growing on the tree trunk in Cotigao
Wildlife Sanctuary. The species has a crustose,
endophloeodal, ecorticate, whitish, faint UV+ thallus; black,
exposed perithecia with eccentric ostiole; 8 spored ascus;
uniseriate, hyaline, broadly fusiform, 1-septate ascospore
of size 27.2 - 34.4 x 8.7-10.0 ìm (Fig. 2). Earlier this species is
reported from Cuba (Harris 1995).

DISCUSSION

In the publications of Phatak et al. (2004), and Nayaka
et al. (2004, 2006) several taxa are identified up to genus
level only and are not considered for preparing the checklist.
Phatak et al. (2004) mentioned the occurrence of 43 species
of lichens from Cotigao Wildlife Sanctuary, however their
list contained only 27 species. It appears that table of their

article was not printed completely. Several of these
specimens, especially collected by Nayaka et al. are
recovered from the herbarium LWG. Ajay Singh described a
new species Anthracothecium goaense from Goa (Awasthi
1991, addendum), however Singh and Sinha (2010) excluded
it from Indian lichen biota for unknown reasons. Aptroot
(2012) synonymized this species with Pyrenula gibberulosa
(Vain.) Aptroot. Although type specimen of this species in
untraceable at LWG it is included in the present checklist.
For some species the exact locality of collection in Goa and
collection numbers are not available.

As observed in the earlier studies fruticose lichens
are completely absent in Goa. Mesta et al. (2015) also noted
that species of Usnea are absent in Goa. The state lichen
biota also lacks diversity of foliose lichens. Parmelioid
lichens are usually prominent in tropical semi-evergreen
forest such as in Goa, however in the present study only
Parmotrema latissimum (Fée) Hale and P. saccatilobum
(Taylor) Hale are recorded. The reason for such unusual
observation is not clear and it is a matter for detailed
ecological investigation. Intensive study of lichen in the
state in future may yield parmelioid and fruiticose lichens.
Further, dominance of Graphidaceous and Pyrenocarpous
lichens, and importance of foliicolous lichens are already
discussed by Nayaka et al. (2004).

Fig. 2. Anisomeridium angulosum (Müll. Arg.) R.C. Harris. A. Habit, B. Asci with ascospores, and C. Ascospores
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CONCLUSION

Goa state has rich floristic diversity, however their
compiled checklist or databases are not available in the
public domain. For example, fungi of the state are well
explored but their list or authentic total numbers are not
available. Phatak et al. (2007) listed 50 species of bryophytes
from Goa, but many more species are included in revisionary
studies. Absence of such checklist deceives value of
biodiversity for the state. Prabhugaonkar et al. (2009)
opinioned exploration of flora of Goa is inadequate as
publication dealing with new additions are frequenting. Datar
and Lakshminarasimhan (2013) surveyed Bhagwan Mahavir
National Park for flowering plants and reported 721 species.
Intensive exploration of an area not only yields
comprehensive list of organism in the area but also results
in several novel taxa. Thirty nine lichens species from 50
specimens collected from Cotigao Wildlife Sanctuary with
23 additions including one new record for India clearly
suggest the lichen richness of the area and encourages for
further detailed exploration. The checklist of 118 lichens
from Goa certainly forms the base for further studies on
lichen biota as well as biomonitoring in Goa.
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Notes on Foliicolous Lichens from Western Ghats Part of Goa, 
India

Pallavi Randive, Siljo Joseph, Sanjeeva Nayaka and M.K. Janarthanam

 
ABSTRACT: A total of 17 lichens growing overleaves in the forest of Goa are enumerated. Out of the total eight obligate
(Coenogonium dilucidum, Fellhanera  bouteillei, Mazosia phyllosema, Porina karnatakensis, P. nitidula, P. rufula, Strigula 
nitidula, S. phyllogena) and two facultative (Dirinaria confluens,Graphis pyrrhocheiloides) foliicolous species are recorded 
for the first time from Goa. A sterile specimen of Echino placais identified up to genus level based on thallus morphology and 
anatomical characters. Brief descriptions for the species new to Goa are provided.

KEYWORDS: Lichenized Fungi, Foliicolous Habitat, New Records, Taxonomy, Western Ghats, Goa, India.

INTRODUCTION

Foliicolous  lichens  are  those  grow on the surface of  
leaves. In the world as many as 925 foliicolous lichens are 
known (Awasthi, 2010) and from India Singh and Pinokiyo 
(2014) reported 136 species. Subsequently, two new species 
(Subramanyaand Krishnamurthy, 2015a)and 14 new records 
(Gupta and Sinha, 2015; Jagadeesh Ram, 2015; Subramanyaand 
Krishnamurthy, 2016a) of foliicolous lichens were reported 
from India including many regional distributional records 
(Gupta and Sinha, 2015, 2016; Rashmiand Rajkumar, 2015; 
Subramanyaand Krishnamurthy, 2015b, 2016b). From these 
studies a total number of foliicolous lichens in India has reached 
to 152. 

Detailed study on lichens of Goa is recently initiated with 
Cotigao Wildlife Sanctuary (CWS). Ranadive et al. (2017) 
presented a checklist of lichens for Goa with 118 species with 
several new records from CWS. During the study it is noticed 
that forest in Goa has luxuriant growth of foliicolous lichens. 
Earlier, Nayaka et al. (2004) reported sixfoliicolous species 
from Bondla and BhagwanMahavir Wildlife Sanctuariesof 
Goa. The aim of the present communication is to exclusively 
study the foliicolous lichens from Goa, especially collected 
from CWS. 

MATERIALS AND METHODS

The specimens examined in the present study were freshly 
collected from CWS and previous collections from Goa 

housed at LWG. Morphological and anatomical characters 
were studied by using stereo zoom Leica S8APO and light 
DM2500 microscopes attached with camera and image analysis 
software. Hand-cut sections were mounted in distilled water 
and lactophenol cotton blue. The amyloid reactions were tested 
in Lugol’s iodine solution (I) with and without pre-treatment 
of KOH. All measurements were made on material mounted 
in distilled water.The literature of Awasthi (2007), Lücking 
(2008), Lücking et al. (2009), and Singh and Pinokiyo (2014) 
are followed for identification of various taxa. Chemical 
analysis was performed on selected species with regular spot 
tests following Orange et al. (2001). Lücking et al. (2016) was 
followed for recent classification of lichenized fungi. Identified 
fresh collection of lichens from CWS are at present preserved at 
herbarium of Goa University with abbreviation GU.

RESULTS AND DISCUSSION

The study resulted in a total of 17 species of lichen growing 
over leaves of which 10 are recorded for the first time from Goa. 
A sterile specimen of Echinoplacais identified up to genus level 
based on thallus morphological and anatomical characters.A 
ubiquitous, otherwise corticolous or saxicolous foliose lichen 
species Dirinaria confluens (Fr.) D.D. Awasthiwas found 
growing on the leaf-lets of Cycas. The foliicolous habitat of 
D. confluenswas also frequently encountered elsewhere from 
Assam (unpublished) and Karnataka (RashmiandRajkumar, 
2015). Whereascorticolous Graphis pyrrhocheiloides Zahlbr. 
foundon follicolous habitat for the first time. Brief descriptions 
of  the  lichen taxa reported new to Goa are provided here. 
Further, Porina kameruniensis F. Schill. [identified as P. 
chrysophora (Stirt.) R. Sant.] from Bhagwan Mahavir Wildlife 
Sanctuary by Nayaka et al. (2004) turns out to be a non 
lichenized fungus species of Asterina. However, this species is 
freshly collected from CWS.
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Enumeration of the taxa (* marked are new to Goa)

Aulaxinaepiphylla (Zahlbr.) R. Sant., Symb. Bot. Upsal. 12(1): 
305, 1952. Dictyographae piphylla Zahlbr., Ann. Crypt. Exot.: 
123, 1928. (Gomphillaceae).

Distribution: Andaman Islands and Goa.

Specimen examined: Goa, Bhagwan Mahavir Wildlife 
Sanctuary, 20.07.2003, Upreti, Nayaka, Samuel & Pathak 03-
001858 (LWG).

Aulaxina quadrangula (Stirt.) R. Sant.in Thorold, J. Ecol. 40: 
129, 1952. Platygrapha quadrangula Stirt., Proc. Roy. Philos. 
Soc. Glasgow 11: 103, 1878. (Gomphillaceae).

Distribution: Andaman Islands, Arunachal Pradesh, Goaand 
Karnataka.

Specimen examined: Bhagwan Mahavir Wildlife Sanctuary, 
20.07.2003, Upreti, Nayaka, Samuel & Pathak 03-001859 
(LWG).

*Coenogonium dilucidum (Kremp.) Kalb & Lücking, Bot. 
Jahrb. Syst. 122(1): 32, 2000. Lecidea dilucida Kremp., J. Mus. 
Godeffroy 1(4): 103, 1873. (Coenogoniaceae).

Thallus continuous, smooth, greenish-yellow, apothecia 
few, margin distinct, disc pale whitish to yellowish, 
excipulumcolourless.Asci 8-spored, ascospores hyaline, 
1-septate, 6.2–9.8 × 2–3 µm.

Distribution: Andaman Islands, Assam, Goa, Karnataka and 
Uttar Pradesh. 

Specimen examined: Cotigao Wildlife Sanctuary, Nadkem, 
N14°59ʹ01.5ʹ, E074°13ʹ22.6ʹ, 15.12.2016, P.P. Randive, 
GU-206C.

*Dirinaria confluens (Fr.) D.D. Awasthi, Biblioth.  Lichenol. 
2: 281, 1975. Parmelia confluens Fr., Syst. Orb. Veg. 1: 284, 
1825. (Caliciaceae). Fig. 1 A.

Thallusfoliose, up to 1–2 cm across, flabellate,closely adpressed 
to leaf, lobes confluent to free; upper side glaucous white to 
grey, isidia andsoredia absent, lower side pale, lacking rhizine, 
medulla white, apothecia not seen. 

Chemistry: Medulla K-, C-, P-; TLC: not conducted.

Distribution: Cosmopolitan. On foliicolous habitat –Goa and 
Karnataka.

Specimen examined: Cotigao Wildlife Sanctuary, Kuske 
Waterfall, N15°01ʹ06.72ʹ, E074°12ʹ33.30ʹ, 15.11.2016, 
P.P. Randive GU-189A.

Echinoplaca sp. (Gomphillaceae)

Thallus whitish grey, continuous to rounded patches, minutely 
verrucose, verrucae whitish, encrusted with calcium oxalate 
crystals, often with white to pale yellowish sterile setae, 0.2–
0.5 mm long, hypothallus indistinct, photobiont Trebouxia, 
apothecia not seen.

Specimens examined: Cotigao Wildlife Sanctuary, Nadkem, 
N14°59ʹ51.2ʹ, E074°11ʹ52.1ʹ, 15.12.2016, P.P. Randive 
GU-205, 215.

*Fellhanera bouteillei (Desm.) Vězda, Folia Geobot. Phytotax. 
21: 214, 1986. Parmeliabouteillei Desm., Ann. Sci. Nat. Bot., 
sér. 3(8): 191, 1847. (Pilocarpaceae). Fig. 1 B.

Thallus continuous, in circular patches, whitish with bluish 
tinge, farinose to fine granular, sometimes appear as sorediate, 
apothecia rounded to irregular, margin pale to whitish, disc pale 
yellowish, excipulumcolourless. Asci 8-spored, ascospores 
hyaline, 1-septate, 9–12.2 × 2.5–5.2 µm.

Distribution: Arunachal Pradesh, Assam, Goa, Manipur, 
Meghalaya, Nagaland, Sikkim, Tamil Nadu and West Bengal.

Specimen examined: Cotigao Wildlife Sanctuary, Nadkem, 
N14°58ʹ79.0ʹ, E074°07ʹ99.1ʹ, 15.12.2016, P.P. Randive 
GU-208.

*Graphis pyrrhocheiloides Zahlbr., Cat. Lich. Univ. 2: 321, 
1923. (Graphidaceae). Fig. 1 C.

Thallus greenish white, with numerous calcium oxalate 
crystals, lirellae unbranched, scripta-morph, labia entire, 
exciple laterally carbonized, hymenium clear. Asci 8-spored. 
Ascospores hyaline, 6–9-septate, I+ blue, 11.7–30.2 × 6–8 µm.

Chemistry: K+ yellow, C-, P+ golden yellow (near lirellae), 
UV-; TLC: norstictic acid, salazinic acid and protocetraric acid 
(minor).

Distribution: As corticolous species in Arunachal Pradesh, 
Assam, Karnataka, Maharashtra, Manipur, Orissa, Uttarakhand, 
Uttar Pradesh and West Bengal; foliicolous habitat in Goa.

Specimens examined: Cotigao Wildlife Sanctuary, Kuske 
Waterfall, N15°01ʹ06.72ʹ, E074°12ʹ33.30ʹ, 15.11.2016, 
P.P. Randive GU-190; N15°01ʹ11.58ʹ, E074°12ʹ32.88ʹ, 
15.11.2016, P.P. Randive GU-178; Nadkem, N14°59ʹ01.5ʹ, 
E074°13ʹ22.6ʹ, 15.12.2016, P.P. Randive GU-207.

*Mazosia phyllosema (Nyl.) Zahlbr., Cat. Lich. Univ. 2: 
503, 1923. Platygrapha phyllosema Nyl., Bull. Soc. Linn. 
Normandie. sér. 2 (7): 171, 1873. (Roccellaceae). Fig. 1 D.

Thallus light greenish, smooth, without any ridges, 
ascomataapothecioid, rounded, disc open, black, epruinose, 
margin sloping outwards, excipulum pale brown, covered by 
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Fig. 1. (A-F) Habits (A) Dirinaria confluens (Fr.) D.D. Awasthi (B) Fellhanera bouteillei (Desm.) Vězda, (C) Graphis pyrrhocheiloides Zahlbr.
(D) Mazosia phyllosema (Nyl.) Zahlbr., (E) Porina kameruensis F. Schill, (F) Porina karnatakensis Makhija, Adaw. & Patw. Scale bars: (A-F) 1 mm.
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a crystalline layer followed by thalline tissue.Asci 8-spored, 
ascospores hyaline, 3-septate, fusiform, microcephalic, 2nd cell 
enlarged, 16.2–24 × 3.5–5.2 µm.

Distribution: Andaman Islands, Arunachal Pradesh, Goa, 
Meghalaya, Mizoram, Nagaland and Tamil Nadu.

Specimen examined: Bhagwan Mahabir Wildlife Sanctuary, 
20.07.2003, Upreti, Nayaka, Samuel & Pathak 03-001861C 
(LWG).

Porina conica R. Sant., Symb. Bot. Upsal. 12 (1): 232, 1952. 
(Porinaceae).

Distribution: Andaman Islands, Arunachal Pradesh, Goa, 
Meghalaya, Mizoram, Nagaland, Nicobar Islands, Sikkim and 
Tamil Nadu.

Specimen examined: Bhagwan Mahabir Wildlife Sanctuary, 
20.07.2003, Upreti, Nayaka, Samuel & Pathak 03-001857 
(LWG).

Porina epiphylla(Fée) Fée, Essai Crypt. Écorc.: 76. 1837. 
Porina americana var. epiphylla Fée, Dict. Class. Hist. Nat. 
[Bory] 17: 26, 1831. (Porinaceae).

Distribution: Andaman & Nicobar Islands, Arunachal Pradesh, 
Goa, Karnataka, Kerala, Meghalaya, Nagaland, Tamil Nadu 
and West Bengal.

Specimen examined: Bhagwan Mahabir Wildlife Sanctuary, 
20.07.2003, Upreti, Nayaka, Samuel & Pathak 03-001861A 
(LWG).

Porina kameruniensis F. Schill., Hedwigia 67: 289. 1927. 
(Porinaceae). Fig. 1 E.

Distribution: Arunachal Pradesh, Goa, Sikkim and Tamil Nadu.

Specimen examined: Cotigao Wildlife Sanctuary, Nadkem, 
N15°00ʹ00.36ʹ, E074°05ʹ85.9ʹ, 22.12.2016, P.P. Randive 
GU-218.

*Porina karnatakensis Makhija, Adaw. & Patw., J. Econ. 
Taxon. Bot. 18(3): 538. 1994. (Porinaceae). Fig. 1 F.

Thallus smooth to minutely verrucose, pale greyish-yellow, 
perithecia conical-wart shaped, ostiole pale brownish, 
involucrellum yellowish brown to black top, K+ reddish 
brown, externally covered by colourless crystalline layer 
followed by thick algal layer up to ostiolar region, excipulum 
pale yellowish. Asci 8-spored, ascospores 7-septate, hyaline, 
narrowly fusiform, 34–42.8 × 4–5.5 µm.

Distribution: Arunachal Pradesh, Assam, Goa, Karnataka, 
Kerala and Tamil Nadu.

Specimen examined: Cotigao Wildlife Sanctuary, Nadkem, 
N14°59ʹ01.5ʹ, E074°13ʹ22.6ʹ, 15.12.2016, P.P. Randive 
GU-206A.

*Porina nitidula Müll. Arg., Flora 66: 336, 1883. (Porinaceae).

Thallus continuous to dispersed patches, pale greyish-green, 
peritheciaglobose, ostiole black to greyish, sometimes minutely 
tomentose, involucrellum black, not distinct from excipulum, 
K-, excipulum dark brown. Asci 8-spored, ascospores hyaline, 
fusiform, (3–)5- septate, 20.2–24.8 × 3.2–5.2 µm.

Distribution: Andaman Islands, Arunachal Pradesh, Goa, 
Meghalaya, Mizoram, Nagaland, Tamil Nadu and West Bengal.

Specimen examined: Cotigao Wildlife Sanctuary, Nadkem, 
N14°58ʹ79.0ʹ, E074°07ʹ99.1ʹ, 15.12.2016, P.P. Randive 
GU-209.

*Porina rufula (Kremp.) Vain.,Acta Soc. Fauna Fl. Fenn. 7: 
227, 1890. Verrucaria rufulaKremp., Lich. Foliicol.: 20, 1874. 
(Porinaceae).

Thallus in dispersed patches, greenish-yellow, perithecia lens-
hemispherical, orange-yellowish brown, ostiole indistinct, 
involucrellum orange-brown, K+ red brown, covered by algal 
layer, excipulum hyaline. Asci 8-spored, ascospores hyaline, 
oblong, 3–(4–)-septate, 17–23 × 3.5–5 µm.

Distribution: Andaman Islands, Arunachal Pradesh, Goa, 
Manipur and Tamil Nadu. 

Specimen examined: Cotigao Wildlife Sanctuary, Nadkem, 
N14°58ʹ22.6ʹ, E074°09ʹ31.9ʹ, 27.01.2016, P.P. Randive 
GU-81.

*Strigula nitidula Mont. in Sagra, Hist. Phys. Cuba, Bot., Pl. 
Cell. 42: 139. 1838. (Strigulaceae).

Thallussubcuticular, yellowish green, rounded to irregular 
patches, perithecia exposed, wart shaped, involucrellum dark 
brownish to black, excipulum hyaline to pale brownish.Asci 
8-spored, ascospores hyaline, ±ellipsoid, 1-septate, 8–10 × 
2.2–3.2 µm. 

Distribution: Andaman Islands, Arunachal Pradesh, Assam, 
Goa, Meghalaya, Sikkim, Tamil Nadu and West Bengal.

Specimen examined: Cotigao Wildlife Sanctuary, Kuske 
Waterfall, N15°01ʹ06.72ʹ, E074°12ʹ32.30ʹ, 15.11.2016, 
P.P. Randive GU-189B.

*Strigula phyllogena (Müll. Arg.) R. C. Harris, More Florida 
Lichens: 159, 1995. (Strigulaceae).

Thallussupracuticular, grayish, continuous, perithecia exposed, 
conical, involucrellum dark brownish to black, excipulum 
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hyaline to pale brownish.Asci 8-spored, ascospores hyaline, 
fusiform-ellipsoid, 1-septate, 8–13 × 2.5–3.5 µm.

Distribution: Andaman Islands, Arunachal Pradesh, Assam, Goa, 
Meghalaya, Nagaland, Sikkim, Tamil Nadu and West Bengal.

Specimen examined: Cotigao Wildlife Sanctuary, Nadkem, 
N14°59ʹ01.5ʹ, E074°13ʹ22.6ʹ, 15.12.2016, P.P. Randive 
GU-206B.

Strigula smaragdula Fr., Linnaea 5: 550, 1830. (Strigulaceae).

Thallussubcuticular, grey-green. Perithecia black, immersed, 
involucrellum dark brownish, excipulum hyaline to pale 
brownish. Asci 8-spored, ascospores hyaline, fusiform, 
1-septate, 16–23.2 × 4.2–6.5 µm.

Distribution: Andaman Islands, Arunachal Pradesh, Assam, 
Goa, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, Tamil 
Nadu and West Bengal.

Specimen examined: Cotigao Wildlife Sanctuary, Gaodonger 
Village, alt. 300 m, 06.06.2003, S. Nayaka, S. M. Singh, S. 
Pathak& C. Samuel 03-001620 (LWG).

CONCLUSION

The foliicolous lichens are considered as bioindicators of 
health of the forest. They depend upon the atmosphere for their 
survival and their life cycleis restricted to life-span of the leaf. 
Therefore foliicolous lichens exhibit an accelerated life cycle 
and immediately react upon environmental changes (Lücking, 
1997). The luxuriant growth of foliicolous lichens at CWS 
indicates the availability the shady, moist conditions of the 
forest and less anthrapogenic disturbances. This information 
would be helpful for biomonitoring studies in the area in future.
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The detailed lichen study at Cotigao Wildlife Sanctuary, Goa is 

initiated recently. In the present study earlier report of lichens from the 

sanctuary and fresh collections are included. The study revealed the 

occurrence of 99 species belonging to 43 genera and 25 families of 

which 21 species are new records for the sanctuary and 15 species as 

new to Goa. Also, Lepraria jackii Tønsberg, a leprose lichen is reported 

as new to India. The sanctuary is dominated by bark inhabiting lichens, 

crustose forms with 83 species, and members of Graphidaceae family. 

The luxuriant growth of lichens at sanctuary indicates the availability 

the shady, moist conditions of the forest and less anthrapogenic 

disturbances. 
 

Key words: Biodiversity, Lichenized fungi, Protected area, new 

records, Western Ghats 
 

  
  

INTRODUCTION 
 

Lichens are organisms that are products of symbiotic association 

between algae and fungi. In India a total of 2511 lichen species are 

recorded so far (Singh and Dash 2017) and Goa is represented by 128 

species (Randive et al. 2017a, b). Detailed study on lichens of Cotigao 

Wildlife Sanctuary is recently initiated owing to its rich biodiversity. 

Cotigao is located towards the south eastern border of the state within 

the Western Ghats ecosystems and was notified as Wildlife Sanctuary 

in 1958 (Naithani et al. 1997) (Fig. 1). The topography of the sanctuary is 

largely flat, becoming undulated as it meets the Western Ghats. The 

sanctuary is surrounded by some of the highest hills in this region on 

the west, the Anshi National Park (Karnataka) to the southeast and the 

Netravali Wildlife Sanctuary to the Northwest. The sanctuary covers an 

area of 85.65 km2 while large portions of the sanctuary show a forest 

crown density > 40%. The sanctuary is noted for its lofty tree cover, 

some trees attaining heights up to 20 m. The undergrowth is mainly  

mailto:pallavi.randive@gmail.com
http://www.ijlsci.in/


 
Randive et al., 2018 

 

32 | NCETM -2018      Int. J. of Life Sciences, Special issue, A9; January, 2018 

composed of the now familiar scourge, Eupatorium. 

The weed growth is particularly dense in the 

Eucalyptus and teak plantations (Alvaris, 2002). 

Regarding the lichens earlier Phatak et al. (2004) 

reported 43 species, while some collections of one the 

author (PR) is included in the publication of Ranadive 

et al. (2017a, b). The present communication further 

updates the list of lichens from Cotigao Wildlife 

Sanctuary with several additions. 

 

 

MATERIALS AND METHODS 
 

The checklist of lichens included species reported 

earlier (Ranadive et al. 2017a, b) as well as fresh 

collections. About 350 samples of lichens were 

collected from Cotigao Wildlife Sanctuary during the 

year 2015 to 2017. These lichens were mostly growing 

over tree bark and collected following standard 

procedure, air dried and preserved at herbarium of 

Goa University with details. The lichens were 

identified by studying their morphology, anatomy 

and chemistry (Nayaka 2014). Orange et al. (2001) was 

followed for chemical analysis of the samples. 

Morphological details were examined using a stereo 

zoom Leica S8APO microscope. Anatomical details 

were studied using a light DM2500 microscopes 

attached with camera and image analysis software. 

Hand-cut sections of thalli and ascomata mounted in 

distilled water, KOH solution (K), lactophenol cotton 

blue (LPCB) were studied. The amyloid reactions were 

tested in Lugol’s iodine solution without (I) or with 

pre-treatment with KOH (KI). All measurements were 

made on material mounted in distilled water. Awasthi 

(1991, 2007) and other recent literature were consulted 

for identification of various lichen taxa. 

 

 
Figure 1. Map of Goa showing location of Cotigao 
Wildlife Sanctuary (star marked) 
 

 

RESULTS AND DISCUSSION 

 

The study resulted in 99 species belonging to 43 

genera and 25 families in Cotigao Wildlife sanctuary 

of which 21 species are new records for the sanctuary. 

Of these 15 species are new addition to Goa lichen 

biota (Table 1).  

 

 

 
Figure 2. Lepraria jackii Tønsberg, a new record for India 
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Table 1: List of lichens from Cotigao Wildlife Sanctuary, Goa [Note: CR = Crustose, FL = Foliose, SQ = 

Squamulose, LP = Leprose, Corti. = Corticolous, Folii. = Foliicolous,# = New record for Cotigao Wildlife 

Sanctuary, * = New record for Goa] 

Sr. 
No. 

Family Taxa Name Growth 
Form 

Substratum 

1 Arthoniaceae Arthonia cinnabarina (DC.) Wallr. CR Corti. 

2  A. confertum (A.L. Smith) Makh. & Patw. CR Corti. 

3  A. dispersula Nyl. CR Corti. 

4  Cryptothecia faveomaculata Makh. & Patw. CR Corti. 

5  C. subnidulans Stirton CR Corti. 

6  C. subtecta Stirton CR Corti. 

7  Herpothallon cinerenum G. Thor CR Corti. 

8  *#Tylophoron nidulans Stirton CR Corti. 

9 Arthopyreniaceae Arthopyrenia alboatra (Kremplh.) Müll. Arg. CR Corti. 

10  A. finkii Zahlbr. CR Corti. 

12  A. grisea (Schierch.) Körb. CR Corti. 

13  A. indusiata Müll. Arg. CR Corti. 

14 Byssolomataceae *#Byssoloma permutans (Nyl.) Lücking CR Corti. 

15 Caliciaceae Dirinaria aegialita (Afz. in Ach.) Moore FL Corti. 

16  D. confluens (Fr.) Awasthi FL Corti.,Folii 

17  Pyxine cocoes (Sw.) Nyl.  FL Corti. 

18  #Pyxine cylindrical Kashiw. FL Corti. 

19 Coenogoniaceae Coenogonium dilucidium (Kremp.) Kalb & 
Lücking 

CR Folii 

20  *#C. lutescens (Vezda & Malcome) Malcome CR Corti. 

21 Collemataceae #Leptogium austroamericanum (Malme) C.W. 
Dodge  

FL Corti. 

22  #L. chloromelum (Ach.) Nyl. FL Corti. 

23  L. denticulatum Nyl. FL Corti. 

24  L. chloromelum (Sw.) Nyl. FL Corti. 

25 Fissurinaceae *#Fissurina elaiocarpa (A.W. Archer) A.W. 
Archer 

CR Corti. 

26  *#F. immerse  B.O. Sharma, Khadilker & Makhija CR Corti. 

27 Gomphillaceae Echinoplaca sp. CR Corti. 

28 Graphidaceae Diorygma confluens (Fée) Kalb, Staiger & Elix CR Corti. 

29  Glyphis cicatricosa Ach. CR Corti. 

30  Graphis nigroglauca Leight. CR Corti. 

31  G. adscribens Nyl. CR Corti. 

32  G. cleistoblephara Nyl. CR Corti. 

33  G. pyrrhocheiloides Zahlbr’ CR Folii 

34  G. cincta (Pers.) Aptroot CR Corti. 

35  Hemithecium echinatum Aptroot, Lücking& 
Will-Wolf 

CR Corti. 

36  H. nakanishianum (Patw. & C.R. Kulk.) Makh. & 
Dube 

CR Corti. 

37  H. peplophora (M. Wirth & Hale) V. Tewari & 
Upreti 

CR Corti. 
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Table 1: Continued… 

Sr. 
No. 

Family Taxa Name Growth 
Form 

Substratum 

38  Leucodecton anamalaiense (Patw. & C.R. Kulk.) 
Rivas Platas & Lücking 

CR Corti. 

39  Myriotrema subconforme (Nyl.) Hale  CR Corti. 

40  Ocellularia groenhartii Hale CR Corti. 

41  Pallidogramme chrysenterodes (Nyl.) K. Singh & 
Swarnalatha 

CR Corti. 

42  Phaeographis brasiliensis (A. Massal.) Kalb & 
Matthes-Leicht 

CR Corti. 

43  P. platycarpa Müll. Arg. CR Corti. 

44  P. extrusula (Stirton) Zahlbr. CR Corti. 

45  Platygramme wattiana (Müll. Arg.) V. Tewari & 
Upreti 

CR Corti. 

46 Lecanoraceae Lecanora andina Räsänen CR Corti. 

47  L. chlorotera Nyl.  CR Corti. 

48  L. helva Stizenb. CR Corti. 

49  L. leproplaca Zahlbr. LP Corti. 

50  L. tropica Zahlbr. CR Corti. 

51  *#Lecidella sp.  CR Corti. 

52 Malmidaceae Malmidea granifera (Ach.) Kalb, Rivas Platas & 
Lumbsch 

CR Corti. 

53 Monoblastiaceae Anisomeridium angulosum (Müll. Arg.) R.C. Harris  CR Corti. 

54  A. complanatum (Makh. & Patw.) R.C. Harris CR Corti. 

55  A. subnexum (Nyl.) R.C. Harris CR Corti. 

56  *#A. tarmuqliense (Makhija & Patw.) R.C. Harris CR Corti. 

57  #Monoblastia  pellucida Aptroot CR Corti. 

58 Naetrocymbaceae Naetrocymbe fraxini (A. Massal.) R.C. Harris  CR Corti. 

59 Parmeliaceae Parmotrema latissimum (Fée) Hale FL Corti. 

60 Pertusariaceae Pertusaria concinna Erichson CR Corti. 

61  P. punctata Nyl. CR Corti. 

62 Physciaceae Heterodermia obscurata (Nyl.) Trevisan CR Corti. 

63  Physcia tribacia (Ach.) Nyl. FL Corti. 

64 Pilocarpaceae Felhanera bouteillei (Desm.) Vezda. CR Corti. 

65 Porinaceae Porina internigrans (Nyl.) Müll. Arg. CR Corti. 

66  *#P. interstes (Nyl.) Harm. CR Corti. 

67  P. kameruensis F. Schill CR Folii 

68  P. nitidula Müll. Arg. CR Folii 

69  P. karnatakensis Makhija, Adawadkar & Patw. CR Folii 

70  *#P. rufula (Kremp.) Vain. CR Folii 

71  P. subcutanea Ach. CR Corti. 

72  P. subhibernica Upreti CR Corti. 

73  P. tetracerae (Afz.) Müll. Arg. CR Corti. 

74  *#Trichothelium alboatrum Vain. CR Corti. 
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Table 1: Continued… 

Sr. 
No. 

Family Taxa Name Growth 
Form 

Substratum 

75 Pyrenulaceae Pyrenula approximans (Krempelh.) Müll. Arg. CR Corti. 

76  P. breutelii (Müll. Arg.) Aptroot CR Corti. 

77  P. brunnea Fée CR Corti. 

78  *#P. leucotrypa (Nyl.) Uptreti CR Corti. 

79  *#P. macularis (Zahlbr.) R. C. Harris CR Corti. 

80  P. mamillana (Ach.) Trevisan CR Corti. 

81  P. nitidula (Bres.) R.C. Harris. CR Corti. 

82  *#P. nodulata (Stirton) Zahlbr. CR Corti. 

83 Ramalinaceae Bacidia connexula (Nyl.) Zahlbr. CR Corti. 

84  B. rosella (Pers.) De Not. CR Corti. 

85  Phyllopsora manipurensis (Müll. Arg.) G. 
Schneider 

SQ Corti. 

86  P. nemoralis Timdal & Krog SQ Corti. 

87  P. parvifolia (Pers.) Müll. Arg. SQ Corti. 

88 Roccellaceae Enterographa pallidella (Nyl.) Redinger CR Corti. 

89 Stereocaulaceae *#Lepraria jackii Tønsberg CR Corti. 

90 Strigulaceae Srtigula nitidula Mont CR Folii 

91  *#S. orbicularis Fr. CR Corti. 

92  S. phyllogena (Müll. Arg.) R.C. Harris CR Folii 

93  S. smaragdula Fr. CR Folii 

94 Teloschistaceae Blastenia ferruginea (Huds.) A. Massal. CR Corti. 

95 Trypetheliaceae Laurera meristospora (Mont. & Bosch) Zahlbr. CR Corti. 

96  #Trypethelium eluteriae Spreng. CR Corti. 

97  T. endosulphureum Makh. & Patw.  FL Corti. 

98  *#T. plicatorimosum Makhija CR Corti. 

99  T. tropicum (Ach.) Müll. Arg. FL Corti. 

 

 

Graphidaceae family is dominant with 17 species 

followed by Porinaceae (10 spp.), Pyrenulaceae (8 

spp.), Arthoniaceae (8 spp.) and Lecanoraceae (6 spp.). 

The lichens were growing over tree bark while a total 

of 10 species were also recorded from leaves. The 

lichen biota of the sanctuary is mostly dominated by 

crustose forms represented by 83 species, while foliose 

and squamulose forms have only 11 and three species 

respectively. In present study Lepraria jackii Tønsberg, 

a leprose-crustose lichens is reported as new record 

for India (Fig. 2). The species is found growing on the 

tree trunk in the sanctuary. It is characterized by 

leprose, powdery thallus with diffuse margin, lacking 

lobes and true medulla, sparse to continuous 

hypothallus, fine to coarse soredia with projecting 

hyphae, containing atranorin and zeorin secondary 

metabolites. Earlier, L. jackii was known from Europe, 

North America, Asia, Australia and Central Europe 

(Saag et al. 2009). 
 

 

CONCLUSION 
 

The present study clearly indicates lichen richness of 

Cotigao Wildlife Sanctuary. The luxuriant growth of 

foliicolous lichens at sanctuary indicates the 

availability the shady, moist conditions of the forest 

and less anthrapogenic disturbances. This information 
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would be helpful for biomonitoring studies in the area 

in future. Also, these lichens can be utilized for 

bioprospecting for novel biomolecules. 
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Six species of the genus Malmidea, M. atlantica (M. C�aceres & L€ucking) M. C�aceres &
Kalb, M. duplomarginata (Papong & Kalb) Kalb & Papong, M. hypomelaena (Nyl.) Kalb &
L€ucking, M. papillosa Weerak. & Aptroot, M. subaurigera (Vain.) Kalb et al., and M. vari-
abilis Kalb, are reported as new records to India. A key to all known Indian species of Mal-
midea is provided.
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1 Introduction

The genus Malmidea was established together with the
family Malmideaceae by Kalb et al. (2011) to accommo-
date the Lecidea piperis- and Lecanora granifera groups
into their corresponding phylogenetic position. At pre-
sent, the family Malmideaceae includes five genera, and
the genus Malmidea comprises actually 55 species
(Kalb, 2011; Spribille et al., 2011; Kalb et al., 2012;
Schumm and Aptroot, 2012; C�aceres et al., 2012, 2013;
Weerakoon and Aptroot, 2013, 2014; Singh and Pino-
kiyo, 2014; Breuss and L€ucking, 2015; Weerakoon et al.,
2016; C�aceres et al., 2017). Breuss and L€ucking (2015)
keyed out all known species of Malmidea in the world.

The genus Malmidea is characterized by a crustose
thallus composed of goniocysts, biatorine excipulum
often encrusted with hydrophobic granules, asci without
tubular structure and simple ascospores (Kalb et al.,
2011). The species are mostly found in tropical rain-
forests and mainly corticolous while two species viz., M.
nagalandica (G.P. Sinha & Kr.P. Singh) G.P. Sinha et al.
and M. trailiana (M€ull. Arg.) Kalb et al. are foliicolous
lichens. Six species of Malmidea are so far known from
India viz., M. bakeri (Vain.) Kalb et al., M. fuscella (M€ull.
Arg.) Kalb & L€ucking, M. granifera (Ach.) Kalb et al., M.

indica (Awasthi & Agarwal) Hafellner & T. Sprib., M.
nagalandica (G.P. Sinha & Kr. P. Singh) G.P. Sinha
et al., and M. psychotrioides (Kalb & L€ucking) Kalb et al.
(Spribille et al., 2011; Singh and Pinokiyo, 2014; Sinha
et al., 2015; Gupta and Sinha, 2016; Sinha and Gupta,
2017). During the examinations of the specimens earlier
identified as Lecidea granifera deposited in the herbar-
ium LWG and fresh collections from Goa, the authors
came across with some interesting specimens which
resulted in six new records for India. A brief account of
the new records and a key to all known species of Mal-
midea in India are provided.

2 Materials and Methods

The specimens examined are housed at LWG herbar-
ium. Morphological details were examined using a Leica
S8APO stereomicroscope. Anatomical details were stud-
ied using a Leica DM2500 light microscope equipped
with camera and image analysis software. Hand-cut sec-
tions of thalli and ascomata mounted in distilled water,
KOH solution (K), and lactophenol cotton blue (LPCB)
were studied. The amyloid reactions were tested in
Lugol’s iodine solution without (I) or with pre-treatment
with KOH (KI). All the measurements were made on
material mounted in distilled water. The length, breadth,
and length/breadth ratio (l/b) of ascospores are given as:
ðmin�Þf�X � SDg � f�X þ SDgð�maxÞ, where ‘min’ and
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‘max’ are the extreme values, �X the arithmetic mean,
and SD the corresponding standard deviation followed
by the number of measurements (n). The chemistry was
studied by spot tests and thin layer chromatography fol-
lowing Orange et al. (2001).

3 Results and Discussion

Malmidea atlantica (M. C�aceres & L€ucking) M. C�aceres
& Kalb, Biblioth. Lichenol. 106: 164. 2011. Malcolmiella
atlantica M. C�aceres & L€ucking in C�aceres, Libri Botanici
22: 101. 2007.

(Figure 1A)
It is characterized by a densely verrucose, greyish

thallus having yellow medulla, yellow to sulphur yellow,
irregular and farinose soredia, both medulla and soralia
turing K+ orange-red, apothecia solitary, excipular

medullary hyphae encrusted with lemon yellowish gran-
ules that dissolving in K with golden yellow reaction,
hypothecium K+ reddish brown, asci (6–) 8-spored, and
ascospores of (12.8–) 14.4–16.8 (–18.1) 9 (8.2–) 9.0–
10.7 (–11.3) lm, (n = 20), l/b = (1.2–) 1.4–1.8 (–2.2) lm.
Malmidea atlantica so far known only from Atlantic rain-
forest of Brazil (C�aceres, 2007). It is the first known spe-
cies of Malmidea from India with a sorediate thallus.

Specimen examined: Andaman Islands, South Anda-
man Group, Nilambur Oral Kachha, Baratang Island, alt.
30 m, 21 April 1961, A. Singh 79716 (LWG).

Malmidea duplomarginata (Papong & Kalb) Kalb &
Papong, Biblioth. Lichenol. 106: 165. 2011. Malcolmiella
duplomarginata Papong & Kalb, Mycotaxon 110: 116.
2009.

(Figure 1B)
It is characterized by apothecia with thalline excipu-

lum surrounding the proper excipulum (this character is

Figure 1. (A–F) Habits of Malmidea species. (A) M. atlantica (inset: an enlarged view of apothecia); (B) M. duplo-
marginata (P.P. Randive GU-183); (C) M. hypomelaena; (D) M. papillosa; (E) M. subaurigera (A. Singh & Party 79863);
(F) M. variabilis. Scale bars: A–F = 1 mm.
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not yet found in the other species of Malmidea), 8-
spored asci and ascospores of (13.1–) 16.4–21.2 (–22.2)
9 (9.6–) 9.8–12.8 (–15.2) lm, (n = 20), l/b = (1.1–) 1.4–
2.0 (–2.3) lm. The species is reported from Sri Lanka
(Weerakoon and Aptroot, 2014) and Thailand (Kalb
et al., 2009). In the present study, this species is
reported from Cotigao Wildlife Sanctuary in Goa, a part
of the Western Ghats Biodiversity Hotspot.

Specimens examined: Goa, Cotigao Wildlife Sanctu-
ary, Nadkem Village, N15°00″0.36″, E074°05085.9 with,
22 Dec. 2016, P.P. Randive GU-183 (LWG); Kuske
Waterfall, N15°01008.28″, E074°12032.40″, 05 Nov.
2016, P.P. Randive GU-221 (LWG).

Malmidea hypomelaena (Nyl.) Kalb & L€ucking, [as
‘hypomela’], Biblioth. Lichenol. 106: 165. 2011. Lecidea
hypomelaena Nyl., Ann. Sci. Nat., Bot., s�er. 4(11): 223.
1859.

(Figure 1C)
The species is characterized by a thallus and verru-

cae with white medulla which is K-, apothecia solitary,
excipulum lacking medullary layer, hypothecium brown-
ish to dark brown, asci 8-spored, ascospores of (18.1–)
20.4–23.2 (24.4) 9 (10.9–) 11.6–13.0 (–13.6) lm, (n =
21), l/b = (1.4–) 1.6–2.0 (–2.2) lm. It is a pantropical
species (Aptroot, 2001), earlier known in the name of
Lecidea hypomela Nyl. Kalb et al. (2011) transferred the
species under the genus Malmidea with a new combina-
tion, M. hypomelaena (Nyl.) Kalb & L€ucking.

Specimen examined: Tamil Nadu, Nilgiri hills, Dodda-
betta, alt. 1830 m, on bark, 30.11.1973, K.P. Singh
73.449 (LWU-LWG).

Malmidea papillosa Weerak. & Aptroot, Cryptog.
Mycol. 35: 60. 2014.

(Figure 1D)
It is characterized by a thallus with white medulla,

thalline verrucae with pale yellowish medulla turning K+
yellow to orange, apothecia solitary, rarely grouped,
excipulum lacking a medullary layer, hypothecium brown
to dark brown, asci (6–) 8-spored, and ascospores of
(12.7–) 13.0–16.2 (–18.5) 9 (6.0–) 6.4–7.2 (–7.6) lm, (n
= 21), l/b = (1.8–) 1.9–2.3 (–2.9) lm. The species has
earlier been known only from Sri Lanka by its type col-
lection (Weerakoon and Aptroot, 2014).

Specimen examined: Goa, Mahavir Wildlife Sanctu-
ary, around Mahavir Temple, 20.07.2003, on bark,
Upreti, Nayaka, Samuel & Phathak 03-001700/B (LWG).

Malmidea subaurigera (Vain.) Kalb et al., Biblioth.
Lichenol. 106: 161. 2011. Lecidea subaurigera Vain.,
Ann. Acad. Sci. Fenn., Ser. A 15(6): 120. 1921.

(Figure 1E)
It is characterized by a yellow-orange medulla of

thallus as well as verrucae that turns K+ orange to
red, apothecia solitary to grouped, medullary layer of
excipulum encrusted with greyish to ochraceous-yellow
granules that dissolve in K with orange-yellowish to

lemon yellow reaction, asci (6–) 8-spored, and ascos-
pores of (14.6–) 15.8–19.6 (–22.5) 9 (9.1–) 10.0–11.0
(–11.2) lm, (n = 21), l/b = (1.4–) 1.5–1.9 (–2.1) lm.
Earlier this species was known from the Philippines
(Vainio, 1921), Sri Lanka (Weerakoon et al., 2016)
and Thailand (Kalb et al., 2011). The species is in the
earlier collections of Ajay Singh from the Andaman
Islands during 1961 where it annotated as Lecidea
granifera.

Specimens examined: Andaman Islands, South Anda-
man, Port Blair, 20 March 1961, A. Singh & party 68979
(LWG); Middle Andaman, Parloli Tig, 30 March 1961, A.
Singh & Party 79863 (LWG).

Malmidea variabilis Kalb, Biblioth. Lichenol. 106:
162. 2011.

(Figure 1F)
The species is characterized by a white medulla of

thallus as well as verrucae which turns K+ orange,
apothecia solitary, rarely grouped, medullary layer of
excipulum encrusted with yellow granules dissolving in K
with yellowish orange reaction, asci 8-spored, and
ascospores of (8.4–) 9.7–13.7 (–15.8) 9 (4.8–) 5.7–7.6
(–8.1) lm, (n = 20), l/b = (1.3–) 1.5–2.1 (–2.5) lm. Previ-
ously, the species was known from both Paleotropics
(Thailand; Kalb et al., 2011) and Neotropics (Florida,
North America; L€ucking et al., 2011).

Specimen examined: Goa, Cotigao Wildlife Sanctu-
ary, Zamblim Enderem, N14°58022.8″, E074°09035.7″,
22 Dec. 2016, P.P. Randive GU-275 (LWG).

Key to the species of Malmidea in India
1a. Thallus foliicolous . . .. . .. . .. . .. . .. M. nagalandica

(G.P. Sinha & Kr. P. Singh) G.P. Sinha et al.
1b. Thallus corticolous . . .. . .. . .. . .. . .. . .. . .. . .. . .. 2
2a. Thallus sorediate . . .. . .. . .. . .. . .. . .. . . M. atlantica

(M. C�aceres & L€ucking) M. C�aceres & Kalb
2b. Thallus without soredia . . .. . .. . .. . .. . .. . .. . .. . . 3
3a. Apothecia with thalline excipulum surrounding the

proper excipulum . . .. . .. . .. . .. . .. . . M. duplomarginata
(Papong & Kalb) Kalb & Papong

3b. Apothecia without thalline excipulum . . .. . .. . . 4
4a. Apothecial margin with medullary layer throughout

or in papillae or internal chambers . . .. . .. . .. . .. . .. . .. 5
4b. Apothecial margin without a medullary layer, with

compact radiating hyphae . . .. . .. . .. . .. . .. . .. . .. . .. . . 10
5a. Asci 2–4-spored, ascospores 30–37 9 13–20 lm

. . .. . . M. indica (Awasthi & Agarwal) Hafellner & T. Sprib.
5b. Asci (6–) 8-spored, ascospores less than 30 lm

. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . . 6
6a. Medulla of thalline verrucae white . . .. . .. . . 7
6b. Medulla of thalline verrucae yellowish to orange

or red . . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . ... 9
7a. Apothecial margin entire, excipulum with greyish

granules, ascospores 13–18 9 6–8 lm . . .. . . M. psy-
chotrioides (Kalb & L€ucking) Kalb et al.
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7b. Apothecial margin papillate, excipulum with yel-
lowish or ochraceous granules . . .. . .. . .. . .. . .. . . 8

8a. Medulla of verrucae K+ yellow, ascospores 12–18
9 8–10 lm ... . .. . .. . .. . .. . .. . . M. bakeri (Vain.) Kalb et al.

8b. Medulla of verrucae K+ orange, ascospores 8.4–
15.8 9 4.8–8.1 lm ... . ... . .. . .. . .. . .. . . M. variabilis Kalb

9a. Medulla of thalline verrucae yellow to peach
coloured, K+ yellow-orange, ascospores 13.2–17.8 9

7.4–10.1 lm . . .. . .. . .. . .. . . M. granifera (Ach.) Kalb et al.
9b. Medulla of thalline verrucae yellow to orange

coloured, K+ orange-red, ascospores 14.6–22.5 9 9.1–
11.2 lm . . .. . .. . .. . .. M. subaurigera (Vain.) Kalb et al.

10a. Hypothecium pale, ascospores 12–20 9 6–10
lm . . .. . .. . .. . .. . . M. fuscella (M€ull. Arg.) Kalb & L€ucking

10b. Hypothecium dark brown to brown-black
. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . ... 11

11a. Medulla of thalline verrucae and thallus white,
K- . . .. . .. . .. . .. . . M. hypomelaena (Nyl.) Kalb & L€ucking

11b. Medulla of thalline verrucae pale yellow, K+ yel-
low-orange, medulla of thallus white . . .. . . M. papillosa
Weerak. & Aptroot
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Abstract—Chapsa cinchonarum, C. farinosa, Diorygma sticticum, Fissurina albocinerea, 
Graphis bungartzii, G. discarpa, G. nigririmis, Ocellularia alba, Phaeographis pseudostromatica, 
Sarcographa verrucosa, and Thelotrema crassisporum are described and illustrated as new 
records for India. 

Key words —lichenized fungi, Graphidaceae, Ostropales, taxonomy

Introduction 
Graphidaceae (sensu Rivas Plata & al. 2012) is the largest family of tropical 

crustose lichens with about 2700 accepted species world-wide (Lücking & 
al. 2014, 2017a,b); it includes the previously separated, well-known families 
Graphidaceae and Thelotremataceae. Kraichak & al. (2018) resurrected 
Diploschistaceae and Thelotremataceae which were previously synonymized 
under Graphidaceae and accepted the family Fissurinaceae proposed by 
Hodkinson (2012).

Here we use Graphidaceae sensu Rivas Plata & al. (2012). The family is 
characterized by: crustose thallus with a trentepohlioid photobiont; lirellate to 
rounded ascomata; carbonized or non-carbonized proper exciple; inspersed 
or non-inspersed hymenium; presence or absence of periphysoids; hyaline 
to brown, transversely septate to muriform ascospores often with amyloid 
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septa, lens-shaped to rectangular lumina, and the presence or absence of 
lichen compounds. A total of 570 graphidoid and 131 thelotremoid species 
were known from India (Singh & Sinha 2010, Sinha & al. 2018). During the 
study of Graphidaceae specimens available in the herbarium of the National 
Botanical Research Institute, Lucknow, India (LWG), eleven more species 
were identified as new to India. They are described below.

Material & methods
Morphological observations were made using the Leica S8APO stereomicroscope 

with image analyzer software. Thin, hand-cut sections of the thalli and ascomata were 
mounted in water, lactophenol cotton blue, 10% KOH, or Lugol’s iodine solution 
and observed under the Leica DM2500 compound microscope. All anatomical 
measurements were taken in water mounts. Secondary metabolites were identified 
by thin layer chromatography (TLC) following Orange & al. (2010). The examined 
specimens are preserved in the herbarium LWG.

New records 

Chapsa cinchonarum (Fée) Frisch, Biblioth. Lichenol. 92: 95 (2006) Fig. 1a
Thallus crustose, corticolous, white to pale greenish-grey, continuous, 

matte to mealy or faulty, ecorticate; apothecia angular to elongated and often 
slightly branched, 0.5–0.8 mm long; margin jagged to lobed, slightly incurved 
to recurved, with a white to pale fawn, compact to felty inner surface; disc 
pale brown, covered by thick white felty to crystalline pruina; exciple fused, 
uncarbonized; hymenium hyaline, clear, 70–110 µm high, I−; ascospores 8/
ascus, hyaline, fusiform, 8–14-locular, 18–35 × 4–6 µm, I−; lichen substances 
absent. 

Specimen examined: INDIA. Goa, Cotigao Wildlife Sanctuary, 14º57′11″N 
74º09′21″E, on bark, 12 September 2017, Pallavi P. Randive GU L575 (LWG-35879).

Comments—Morphologically Chapsa cinchonarum closely resembles C. 
alborosella (Nyl.) Frisch, which differs in having more rounded apothecia with 
a rim-like margin and 5–9-locular, smaller (17–22 × 4.5–5 µm) ascospores. It 
somewhat resembles Astrochapsa platycarpella (Vain.) Parnmen & al., which 
possesses 4–7-locular, smaller (12–16 × 3–5 µm) ascospores. 

Previously known from tropical Africa and the Neotropics (Frisch & al. 
2006, Rivas Plata & al. 2010).

Chapsa farinosa Lücking & Sipman, Phytotaxa 55: 37 (2012)  Fig. 1b
Thallus crustose, corticolous, white-grey, distinctly farinose, ecorticate; 

apothecia erumpent, angular-rounded, 0.2–0.5 mm diam.; disc exposed, 
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flesh-coloured to pale brown, white-pruinose; margin lobulate to recurved, 
pale brown, felty white-pruinose; exciple fused, uncarbonized; hymenium 
hyaline, clear, I−; ascospores 8/ascus, hyaline, fusiform-oblong, with slightly 
thickened septa and rectangular lumina, 8–10-locular, 20–32 × 4–6 µm, I−; 
lichen substances absent. 

Specimens examined: INDIA. Goa, Ta Rivana, Quinamol, 15°09′20″N 74°06′21″E, 2 
December 2016, Pallavi P. Randive GU 400, 404 (LWG-35882, 35883).

Comments—Chapsa farinosa is characterized by its whitish, farinose thallus 
lacking any traces of a cortex. Chapsa cinchonarum can be easily confused 
with C. farinosa but has a compact thallus with loose cortex and often elongate 
lirellae. Anatomically, it resembles C. albida (Nyl.) Lücking & Sipman but 
differs in the distinctly verruculose thallus with irregular cortex (Rivas Plata 
& al. 2010). 

Previously known from Costa Rica (Sipman & al. 2012). 

Diorygma sticticum Sutjar., Kalb & Lücking, Phytotaxa 18: 49 (2011) Fig. 1c
Thallus crustose, corticolous, light green, smooth to uneven, continuous, 

ecorticate; apothecia lirellate in dense clusters, stellately branched, erumpent, 
with thick, complete, white thalline margin, 1–2.5 × 0.15–0.3 mm; disc concealed 
to partly exposed, pale brown but thickly white-pruinose; exciple conspicuous, 
uncarbonised, entire, basally orange-brown, upper part hyaline; epihymenium 
granulose, yellow-brown; hymenium hyaline, clear, I−; ascospores 8/ascus, 
hyaline, fusiform, submuriform, 10–15 × 6–8 µm, I+ blue, rarely found; stictic 
acid present. 

Specimen examined: INDIA. Goa, Cotigao Wildlife Sanctuary, 15°01′07″N 
74°12′33″E, on bark, 15 December 2017, Pallavi P. Randive GU 193 (LWG-35880). 

Comments—Diorygma sticticum is characterized by its small submuriform 
ascospores and the presence of stictic acid. Diorygma nothofagi (A.W. Archer) 
A.W. Archer and D. poitaei (Fée) Kalb & al. are morphologically similar but 
D. nothofagi differs by larger (18–23 µm long) ascospores and the presence of 
norstictic acid while D. poitaei is distinguished by the larger (40–65 µm long) 
ascospores and presence of hypostictic and hypoconstictic acids. 

Previously known from Thailand (Kalb & al. 2004, Feuerstein & al. 2014).

Fissurina albocinerea (Vain.) Staiger, Biblioth. Lichenol. 85: 126 (2002) Fig. 1d
Thallus crustose, corticolous, greyish-green, smooth, glossy, corticate; 

apothecia lirellate, immersed to slightly raised, simple to very rarely branched, 
0.4–2 mm long, straight to curved, terminally acute; disc sunken, slit-like, 
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epruinose; exciple entire, uncarbonized, orange-brown; hymenium hyaline, 
clear, I−; ascospores 8/ascus, hyaline, 4-locular, 16–18 × 6–9 µm, I−; psoromic 
acid present. 

Specimen examined: INDIA. Goa, Cotigao Wildlife Sanctuary, 14°58′23″N 
74°09′36″E, on bark, Pallavi P. Randive, GU 99, 108 (LWG-35884).

Comments—Fissurina albocinerea belongs to the group of species having 
Dumastii-type ascomata and is clearly distinguished from the other species of 
this group in having small ascospores and psoromic acid in the thallus.

Previously known from the Philippines (Staiger 2002).

Graphis bungartzii A.B. Peña, Lücking, Herrera-Camp. & R. Miranda, Lichenologist 
46: 71 (2014)  Fig. 1e

Thallus crustose, corticolous, pale greenish-brown, smooth, continuously 
corticate; apothecia lirellate, flexuous, branched, erumpent with lateral 
thalline margin, 1–2.5 mm long, 0.1–0.3 mm wide; labia concealed, striate, 
black; exciple thick, laterally carbonized, 15–45 µm wide; epithecium brown, 
granulose; hymenium hyaline, clear, I−; ascospores 8/ascus, hyaline, ellipsoid 
to fusiform, 4–10-locular, 25–32 × 5–8 µm, I+ blue; norstictic and connorstictic 
acids present. 

Specimens examined: INDIA. Assam, Sonitpur district, Panigaon, Miranda, 75 m, 25 
February 2013, on Syzygium cumini bark, R. Daimari 14-020543, 14-022465, 14-022467 
(LWG); Pithakowa, 70 m, 18 March 2012, on Bombax sp., R. Daimari 14-022460 (LWG); 
New Siliguri, 118 m, 21 March 2013, R. Daimari 14-022463 (LWG); Borbhogia, 64 m, 
on Lannea grandis bark, 26 March 2013, R. Daimari 14-022464 (LWG); Ratanjuli, on 
Artocarpus heterophyllus bark, 21 March 2013, R. Daimari 14-020556 (LWG).

Comments—Graphis bungartzii differs from G. elegans (Sm.) Ach. by the 
presence of erumpent lirellae with lateral thalline margin and the smaller 
ascospores. Graphis filiformis Adaw. & Makhija is also similar to G. bungartzii 
but differs in having longer, irregularly to radiately branched lirellae with entire 
labia and in lacking connorstictic acid. 

Previously known from Mexico (Barcenas-Peña & al. 2014).

Graphis discarpa A.W. Archer, Mycotaxon 89: 325 (2004)  Fig. 1f
Thallus crustose, corticolous, pale olive-green, dull, corticate; apothecia 

lirellate, numerous, scattered, immersed, simple, straight, curved or sinuous, 
rarely branched, concealed, 1–3 × 0.15–0.3 mm, visible as a thin black line with 
white margins, separated from the thallus; exciple entire, completely carbonized; 
hymenium hyaline, clear, I−; ascospores 8/ascus, hyaline, narrowly ellipsoid to 
fusiform, 8–11-locular, 32–40 × 8–10 µm, I+ blue; stictic acid present. 
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Fig. 1. A. Chapsa cinchonarum (LWG-35879); B. Chapsa farinosa (LWG-35882); C. Diorygma 
sticticum (LWG-35880); D. Fissurina albocinerea (LWG-35884); E. Graphis bungartzii (LWG-
14-020543); F. Graphis discarpa (LWG-14-024670). Scale bars = 1 mm.
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Specimen examined: INDIA. West Bengal, West Medinipur district, Mohunpur, 
IISER-Kolkata campus, January 2014, T. Hembram, S. Nayaka & S. Asthana 14-024670 
(LWG).

Comments—Graphis discarpa is closely related to G. glaucescens Fée with 
respect to external morphology but distinguished by its entire to striate exciple, 
ecorticate, glaucous grey thallus without lichen substances. Graphis immersella 
Müll. Arg., which is also morphologically similar, can be distinguished from  
G. discarpa in having stictic acid and a laterally carbonized exciple. 

Previously known from Papua New Guinea (Archer 2004).

Graphis nigririmis (Nyl.) Müll. Arg., Bull. Herb. Boissier 3: 320 (1895)  Fig. 2a
Thallus crustose, corticolous, pale olive green, thin, smooth and shiny; 

apothecia lirellate, inconspicuous, immersed, visible only as a thin black or 
dark brown line, sometimes becoming conspicuous as black immersed lirellae, 
simple to branched, 1–3 mm long, 0.05–0.1 mm wide; disc concealed or slightly 
open; exciple entire, pale orange-brown, weakly apically carbonised; hymenium, 
hyaline, clear, I−; ascospores 8/ascus, ellipsoid to fusiform, 4–7-locular, 18–25 
× 8–16 µm, I+ blue; lichen substances absent. 

Specimen examined: INDIA. Tamil Nadu, Namakkal district, Kolli Hills, 800 m, on 
bark, 20 March 2016, S. Nayaka & party 16-029294 (LWG).

Comments—Graphis nigririmis resembles G. glaucescens, which is 
distinguished by the larger ascospores and the corticated, farinose thallus. 

Previously known from Australia (Archer 2009).

Ocellularia alba (Fée) Müll. Arg., Mém. Soc. Phys. Genève 29(8): 6 (1887)  Fig. 2b
Thallus crustose, corticolous, white-grey to pale olive, smooth to uneven, 

with prosoplectenchymatous cortex; apothecia erumpent, rounded, 0.2–0.3 
mm diam., ecolumellate; disc exposed, pale brown, white-pruinose; margin 
white pruinose; pores usually small, occasionally broad, to c. 0.2 mm wide, 
mostly ±rounded to somewhat irregular; exciple usually thin, hyaline 
internally, pale yellowish to yellowish brown marginally, fused; hymenium 
hyaline, clear; ascospores 8/ascus, hyaline, fusiform, with slightly thickened 
septa and rectangular lumina, 4–6-locular, 18–24 × 4–8 µm, I−; lichen 
substances absent. 

Specimen examined: INDIA. Goa, Cotigao Wildlife Sanctuary, 14°57′11″N 
74°09′21″E, on bark, 15 January 2018, Pallavi P. Randive GU 676 (LWG-35881). 

Comments—Ocellularia alba is morphologically resembles O. papillata 
(Leight.) Zahlbr. and differs in the dark brown exciple and columella. 

Previously known from Australia, Brazil, the Philippines (Hale 1978).
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Phaeographis pseudostromatica Seavey & J. Seavey, Bull. Florida Mus. Nat. Hist. 
53: 228 (2017)  Fig. 2c

Thallus crustose, corticolous, brownish-grey, shiny, continuous; apothecia 
lirellate, thin, brownish-black, immersed to erumpent, partly branched,  
0.2–1 mm long, arranged in broad confluent pseudostromatic areas; disc partly 
open, brownish-black, epruinose; exciple brown, apically slightly thickened, 
20–25 µm wide; epihymenium brown; hymenium hyaline, inspersed; 
ascospores 8/ascus, brown, fusiform, submuriform, 4–6 × 1–2-locular, 22−30 
× 7–10 µm; norstictic acid present. 

Specimen examined: INDIA. Assam, Sonitpur district, Arimora, on Korsun bark, 54 
m, 13 March 2012, R. Daimari 14-022470 (LWG).

Comments—Phaeographis pseudostromatica is morphologically similar 
to P. quadrifera (Nyl.) Staiger but differs by its lirellae arrangement in 
pseudostromal tissue. It is also similar to P. nylanderi (Vain.) Zahlbr. which 
shares the inspersed hymenia and the presence of norstictic acid but differs in 
the transversely septate ascospores and the absence of pseudostromata. 

Previously known from Florida (Seavey & al. 2017).

Sarcographa verrucosa (Vain.) Zahlbr., Cat. Lich. Univ. 2: 467 (1924) Fig. 2d
Thallus crustose, corticolous, olive-brown to yellow-brown, verruculose, 

corticated; apothecia lirellate, grouped together in white stromata at the thallus 
level or sunken; thalline margin at edge of the stroma or with extended lirellae; 
stromata irregularly ovoid, flattened; black, with crowded, open, not confluent 
or branched, sub-circular, 0.2–0.4 mm long lirellae; disc black, white-pruinose; 
exciple thin, carbonized or dark brown, 10–15 µm; epihymenium grey to 
brownish, granular; hymenium hyaline, inspersed; ascospores 8/ascus, brown, 
4–6-locular, 19–26 × 6–8 µm; stictic acid present. 

Specimen examined: INDIA. Assam, Sonitpur district, Choibari, on Chukrasia 
tabularis bark, 81 m, 25 February 2013, R. Daimari 14-022477 (LWG). 

Comments—Sarcographa verrucosa differs from all other Sarcographa 
species by its olive brown, verruculose thallus, highly inspersed hymenium, 
submuriform ascospores, and stictic acid chemistry. In having white 
stroma, white pruinose disc and muriform, brown ascospores, Sarcographa 
subtorquescens (Nyl.) Zahlbr. resembles S. verrucosa but differs in having 
a clear hymenium and larger (2–27 × 9–11 µm) ascospores. Sarcographa 
labyrinthica (Ach.) Müll. Arg. and S. glyphiza (Nyl.) Kr.P. Singh & G.P. Sinha 
are also morphologically very similar, but S. labyrinthica differs in having 
transversely septate, 4–6-locular ascospores and a K+ reddish thallus, while  
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Fig. 2. A. Graphis nigririmis (LWG-16-029294); B. Ocellularia alba (LWG-35881); C. Phaeographis 
pseudostromatica (LWG-14-022470); D. Sarcographa verrucosa (LWG-14-022477); E. Thelotrema 
crassisporum (LWG-35878). Scale bars = 1 mm.
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S. glyphiza has larger (25–31 × 9–13 µm) ascospores and a K+ red thallus with 
stictic and constictic acid. 

Previously known from Australia, Indonesia, and the Philippines (Archer 
2009).

Thelotrema crassisporum Mangold, Flora of Australia 57: 657 (2009)  Fig. 2e
Thallus crustose, corticolous, pale yellowish grey to pale greenish grey, 

smooth, continuous, ecorticate; apothecia c. 0.5-0.6 mm diam., ±rounded, 
solitary to slightly marginally fused, emergent, mostly hemispherical; disc 
pale greyish, slightly pruinose, invisible from above; pores c. 0.1 mm diam., 
irregular; exciple completely free, thin, hyaline internally, yellowish brown 
marginally, apically dark brown; hymenium hyaline, clear; ascospores 8/ascus, 
hyaline, submuriform, subglobose to ellipsoidal, with ±rounded ends, 4–7 × 
1–2-locular, 14–20 × 8–10 µm, I−; constictic and stictic acids present. 

Specimen examined: INDIA. Goa, Cotigao Wildlife Sanctuary, 14°57′11″N 
74°09′21″E, on bark, 06 February 2016, Pallavi P. Randive, GU 581 (LWG-35878).

Comments—Thelotrema crassisporum is similar to T. myriocarpum Fée, which 
is distinguished by a shiny, smooth, corticated, non-fissured thallus and larger 
(≤40 µm long) ascospores. 

Previously known from Australia (Mangold 2009).
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ABSTRACT

The pyrenocarpous lichens are the one which produces perithecial  ascocarps.  They are one of the
prominent groups of lichens in tropical forests.  Frequent incidence of pyrenocarpous taxa in lichen
biota of Goa prompted us to take up the exclusive study of this group in the State. The study revealed
the occurrence of 79 species belonging to 15 genera and seven families. The family Pyrenulaceae had
the maximum number of 23 species, while 20 belonged to the family Porinaceae. In comparison to
North Goa, South Goa is fairly well explored for lichens representing 71 species from 11 localities. The
following  five  species  are  reported  as  new  to  India  —  Porina  exserta,  P.  siamensis,  Pyrenula
dissimulans,  P. pyrenastrospora and P. rinodinospora. With the addition of five new records, the Goa
State  now represents  165  species  of  lichens,  out  of  which  48%  is  represented  by  pyrenocarpous
lichens. The present study will  be useful for monographic studies on pyrenocarpous lichens and for
environmental monitoring studies in the area, as this can be considered as a key indicator species.

Introduction

The Western Ghats traverses through the State of Goa,
India  and  is  a  well-known  biodiversity  hotspot.
Extensive  lichen  exploration  in  the  State  has  been
initiated recently, and so far, 160 species are reported
(1-6).  Frequent  occurrence of  pyrenocarpous lichens
during  the  exploration  in  the  State  indicated  their
dominance  which  prompted  us  to  carry  out  an
exclusive  study  on this  group.  Pyrenocarpous  are  a
group of lichens having perithecia as their ascocarps.
Pyrenocarpous taxa  commonly  grow on the bark of
trees,  sometimes  on  rocks,  soil  or  leaves,  mostly  in
moist tropical regions of the world (7). 

In the past, pyrenocarpous lichens collected from
Goa were included in various monographic works (8-
14) and  few  new  species  such  as  Anthracothecium
goaense A. Singh [current name  Pyrenula gibberulosa
(Vain.)  Aptroot]  and  P. subacutalis Upreti  [current
name  Pyrenula  maravalensis Vain.]  were  also
described.  The  recent  floristic  studies  in  the  State
reported  14  pyrenocarpous  taxa  from  the  Cotigao
Wildlife Sanctuary (15) and 13 taxa from Bondla and
Bhagwan Mahavir Wildlife Sanctuaries (16).  A list of
lichens from the Goa  State  reveals 118 species under
42  genera  and  23  families,  of  which  44  were
pyrenocarpous  lichens  (1).  Further,  in  an exclusive

survey  of  Cotigao  Wildlife  Sanctuary  36
pyrenocarpous taxa were reported under nine genera
(3).  In  the  studies  on  foliicolous  lichens,  there
enumerated a total of 15 pyrenocarpous lichens (2, 4).
These reports clearly indicate that Goa State has a rich
diversity of pyrenocapous lichens. Therefore, carrying
out  an exclusive  study  on pyrenocarpous  lichens  of
the State was inevitable. The ultimate aim of the study
was to produce a checklist and identification key for
pyrenocarpous lichens of Goa State by compilation of
previous reports and by more exploration in the State.

Materials and Methods

The  present  study  is  based  on  published  literature,
previously  collected  specimens  deposited  in  the
herbarium LWG of CSIR-National Botanical Research
Institute,  Lucknow  and  freshly  collected  specimens
from Goa. About 350 specimens from 19 localities of
Goa  (Fig.  1)  were  available  for  the  study.
Morphological  and  anatomical  characters  were
examined  using  stereo  zoom Leica  S8APO  and  light
DM2500  microscopes  attached  to  a  camera.  Thin
sections  of  perithecia  were  cut  using  a  razor  blade
under  a  stereo  zoom  microscope.  All  anatomical
measurements  were  recorded  in  plain  water,  while
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10% KOH was used for the detailed study of asci and
ascospores.  For spot tests, the usual reagents of K, C
and P were used. To identify lichens substance, thin
layer chromatography (TLC) was performed in solvent
system C  following  the  standard  method  (17).  Fresh
specimens were preserved in  the  herbarium of  Goa
University (GU), and a set of voucher specimens were
deposited  in  herbarium  LWG.  The  specimens  were
identified up to species level with the help of keys of
earlier published literature (18-25). The classification
of lichens summarized  in reference  26 was followed
for arranging species under their respective families.
The  identity  of  species  was  confirmed  by  matching
with  type  specimens  or  well-identified  specimens
available at LWG.

Results

The  study  revealed  the  occurrence of  79 species  of
pyrenocarpous  lichens  belonging  to  15  genera  and
seven families in Goa. Five species were recorded for
the first  time from the country (Table  1).  The brief
descriptions for the five newly recorded lichens and
key for all the pyrenocarpous lichens encountered in
Goa are provided. The Pyrenulaceae family was most
dominant  in  the  State,  with  23  species  followed  by

Porinaceae (20 spp.) and Monoblastiaceae (13 spp.).
Among the genera,  Pyrenula was  dominant with 24
species, followed by Porina (19 spp.),  Anisomeridium
(12  spp.)  and  Strigula (8  spp.).  All  the  species
recorded  were  crustose  except  for  Endocarpon
subrosettum A.  Singh  &  Upreti,  which  was
squamulose. A total of 58 species were found to grow
on  tree  trunks,  branches  and  twigs  (corticolous),
followed  by  16  species  that  grow  on  leaves
(foliicolous),  while  five  species  grow  on  rocks
(saxicolous). Astrothelium  meristosporum (Mont.  &
Bosch) Aptroot & Lücking and A. scoria (Fée) Aptroot
& Lücking  exhibited  their  substrate  specificity  with
restricted  occurrence  on  cashew  nut  (Anacardium
occidentale Linn.)  trees.  The  species  of  Porina and
Pyrenula  exhibit  maximum  substrate  diversity  as
they were found growing on various trees, leaves and
rocks,  while  all  Strigula  species  exhibit  luxuriant
growth only on leaves.  Artocarpus integrifolius  L.f.,
Anacardium  occidentale  L.,  Cocos  nucifera  L.  and
Terminalia  elliptica Willd.  were  the  common
phorophytes  for  the  growth  of  pyrenocarpous
lichens.  Porina interestes  (Nyl.)  Harm.,  P. tetracerae
(Afz.)  Müll.  Arg.,  Pyrenula  aspistea (Ach.)  Ach.,  P.
oculata A. Singh & Upreti and Trypethelium eluteriae
Spreng. were the most common species of the State. 
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Fig. 1. Map of Goa showing North and South districts and localities surveyed for present study.
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Table  1. List  of  pyrenocarpous  lichens  recorded  from Goa and  their  distribution  [Note: + = present,  - =  absent,  CR  = Crustose,  SQ =
Squamulose,  C =  Corticolous,  S =  Saxicolous,  F =  Foliicolous,  BMWS =  Bhagwan Mahavir  Wildlife  Sanctuary,  CWS = Cotigao  Wildlife
Sanctuary, BWS = Bondla Wildlife Sanctuary, Goa Uni. = Goa University, *New record for India]
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Arthopyreniaceae
1 Arthopyrenia alboatra (Kremp.) Müll. Arg. CR C - - - - - - - - - - - - + - - - - - -
2 A. finkii Zahlbr. CR C - - - - - - - - - - - - + - - - - - -
3 A. grisea (Schierch.) Körb. CR C - - - - - - - - - - - - + - - - - - -
4 A. indusiata Müll. Arg. CR C - - - - - - - - - + - - + - - - - - +
5 A. nidulans Müll. Arg. CR C - - - - - - - - - - - - - - - - - + -
Monoblastiaceae
6 Anisomeridium albidoatrum (Nyl.) R.C. Harris CR C - - - - - - - + - - - - - - - - - - -
7 A. angulosum (Müll. Arg.) R.C. Harris CR C - - - - - - - - - - - - + - - - - - -
8 A. biforme (Borrer) R.C. Harris CR C - - + - - - - - - - - - - - - - - - -
9 A. complanatum (Makhija & Patw.) R. C. Harris CR C - - - - - - + - - - - - + - - - - - -
10 A. consobrinum (Nyl.) Aptroot CR C - - - - - - - - - - - - - - + - - - -
11 A. glaucescens (Müll. Arg.) R.C. Harris CR C - - - - - - + - - - - - + - - - - - -
12 A. indicum (Makhija & Patw.) R. C. Harris CR C - - - + - - - - + - - - - - - - - - +
13 A. palavanum (Vain.) R.C. Harris CR C - - - + - - - + - - - - - - - - - - -
14 A. subnexum (Nyl.) R.C. Harris CR C - - - - - - - - - - - - + - - - - - -
15 A. tarmugliense (Makhija & Patw.) R.C. Harris CR C - - - - - - - - - - - - + - - - - - -
16 A. terminatum (Nyl.) R.C. Harris CR C - - - - - - - - - + - - - - - - - - -
17 A. ubianum (Vain.) R.C. Harris CR C - - - - - - - + - - - - - - - - - + -
18 Monoblastia pellucida Aptroot CR C - - + - - - - - - - - - + - - - - - -
Porinaceae
19 Clathroporina mastoidea (Ach.) R.C. Harris CR C - + - - - - - - - + - - + - - - - - -
20 Porina americana Fée CR C - - - - - - - - - - - - - - - - - + -
21 P. atlantica (Erich.) P. M. Jørg. CR C - - - - - - + - - - - - - - - - - - -
22 P. chrysophora (Stirt.) R. Sant. CR F - - - - - - - - - + - - + - - - - - -
23 P. conica R. Sant. CR F - - - - - - - - - + - - - - - - - - -
24 P. epiphylla Fée CR F - - - - - - - - - + - - - - - - - - -
25 P. exserta Müll. Arg.* CR C - - - - - - - - - - - - + - - - - - -
26 P. internigrans (Nyl.) Müll. Arg. CR C - - - + - - + - - - - - + - - - - - -
27 P. interestes (Nyl.) Harm. CR C - + - - - - - - - + - - + + - - - + +
28 P. karnatakensis Makhija, Adaw. & Patw. CR F - - - - - - - - - - - + - - - - - -
29 P. nitidula Müll. Arg. CR F - - - - - - - - - - - - + - - - - - -
30 P. ochrostoma Makhija, Adaw. & Patw. CR C - - - - - - - - - - - - + - - - - - -
31 P. pallescens R. Sant. CR F - - - - - - - - - - - - + - - - - - -
32 P. rufula (Kremp.) Vain. CR F - - - - - - - - - - - - + - - - - - -
33 P. siamensis P.M. McCarthy* CR S - - - - - - - - - - - - + - - - - - -
34 P. subcutanea Ach. CR C - - - - - - - - - - - - + - - - - - -
35 P. subhibernica Upreti CR C - - - - - - - - - - - - + - - - - + -

36 P. subinterstes (Nyl.) Müll. Arg. CR S - - + - - - - - - - - - + - - - - - -

37 P. tetracerae (Afz.) Müll. Arg. CR S - + - - - - - - - + + - + - - - - + -
38 Trichothelium alboatrum Vain. CR F - - - - - - - - - - - - + - - - - - -
Pyrenulaceae
39 Lithothelium decumbens (Müll. Arg.) Aptroot CR C - - - - - - + - - - - - - - - - - - +
40 Pyrenula adacta Fée CR C - - - - - - - - - + - - - - - - - - -
41 P. aggregata (Fée) Fée CR C - - - - - - - - - + - - - - - - - - -
42 P. approximans (Kremp.) Müll. Arg. CR C - - - - - - - - - - - - + - - - - - -
43 P. aspistea (Ach.) Ach. CR C - - - - + - - + - - + - - - - + - - +
44 P. breutelii (Müll. Arg.) Aptroot CR C - - - - - - - - - - - - + - - - - - -
45 P. brunnea Fée CR C - - - - - - - - - - - - + - - - - - -
46 P. castanea (Eschw.) Müll. Arg. CR C - - - - - - - + - + - - - - - - - - -
47 P. dissimulans (Müll. Arg.) R.C. Harris* CR C - - + - - - - - - - - - - + - - - - -
48 P. fetivica (Krempelh.) Müll. Arg. CR C - + - - - - - - - - + - - - - - - - -
49 P. gibberulosa (Vain.) Aptroot CR C - - - - - - - - - + - - - - - - - - -
50 P. immissa (Stirt.) Zahlbr. CR C - + - - - - - - + - - - - - - - - - -
51 P. leucostoma Ach. CR C - - - - - - - - - - - - + - - - - - -
52 P. leucotrypa (Nyl.) Upreti CR C - - - - - - - - - - - - + - - - - - -
53 P. mamillana (Ach.) Trevis. CR C - - - - - - - - - - - - + - - - - - -
54 P. maravalensis Vain. CR C - - - - - - - - - + - + - - - - - - -
55 P. nitidula (Bres.) R.C. Harris. CR C - - - - - - - - - - - - + - - - - - -



The  studied  specimens  belonged  to  nineteen
localities;  eleven  were  from  North  Goa,  while  eight
localities  were  from  South  Goa.  The  maximum
diversity  of  pyrenocarpous  lichens  is  recorded  in
South Goa with 71 species, while North Goa recorded
29 species  and 21 species  are  common between the
two districts.  It  may be noted  that  South Goa has  a
more  dense  forest  area  which  is  also  fairly  well
explored compared to North Goa. Among the different
localities, Cotigao Wildlife Sanctuary (CWS) is the most
extensively surveyed and has  maximum diversity of
pyrenocarpous  lichens  with  48  species,  while
Bhagwan Mahavir Wildlife Sanctuary (BMWS) has 17
and  Valpoi  has  eight  species.  Ponda  and  Quinamol
localities  are  poorly  represented  by  pyrenocarpous
lichens with one species each. Compared to other sites
Ponda  and  Quinamol  are  anthropogenically  more
disturbed  which  may  be  the  reason  for  low
pyrenocarpous lichen diversity here. 

New records

1. Porina exserta Müll. Arg. in Flora 71: 548. 1888.

Thallus  corticolous,  continuous  to  rimose,  pale
brownish to green, smooth to minutely rugulose, 35–
80 μm thick, ecorticate; prothallus lacking. Perithecial
verrucae, hemispherical to subglobose, 0.35–0.96 mm
diam.,  brownish  to  blackish,  apex  rounded;  ostiole
usually  inconspicuous;  excipulum  20–30  μm  thick,
pale  orange-brown,  centrum  0.2–0.4  mm  wide;
subhymenium 15–35  μm  thick;  paraphyses
unbranched, 0.7–1.2 μm wide, periphyses absent. Asci
elongate  to  cylindrical  110–1160  ×  14–18  μm,
ascospores  elongate  to  cylindrical,  (11–)15–17  (–21)
septate, 44–70 × 3.5–5.5 μm. Pycnidia absent. (Fig. 2A).

Chemistry:—Thallus K–, C–,  KC–, PD–, UV–; no lichen
substance present in TLC.

Distribution  and  ecology:—This  species  is  found
growing on the bark of  Terminalia paniculata Roth in
Cotigao  Wildlife  Sanctuary  between  altitude  of 100–
200  m.  Earlier,  this  species  was  reported  from
Thailand,  Christmas  Island,  the  Northern  Territory,
eastern Queensland, Taiwan and Tahiti (27).

Specimen examined:—INDIA, Goa: South Goa, Cotigao
Wildlife  Sanctuary,  Endrem,  N14°59 51.2 ,  Eʹ ʺ
074°11 52.1 ,  24 February 2018,  ʹ ʺ P. Randive GU-L 813
(LWG Acc. no. 36250!), on the bark.

Note:—Porina  exserta closely  resembles  P.
bellendenica Müll.  Arg. in having similar perithecial
verrucae and ascospores,  but  P. bellendenica differs
in  having  a  black  basal  layer  and  15  septate
ascospores. 

2.  Porina siamensis P. M. McCarthy in Lichenologist
31(3): 242. 1999.

Thallus  saxicolous,  rimose to areolate,  smooth,  matt,
pale  greyish  to  green,  20–80  μm  thick,  ecorticate;
prothallus present,  grey  to  black.  Perithecia
numerous,  mostly  solitary,  semi-immersed  to  ±
superficial,  convex  to  hemispherical  or  subconical,
0.2–0.6  mm  diam.,  greenish-brown  to  black,  not
overgrown by the thallus; ostiole inconspicuous or in a
shallow  depression;  centrum subglobose  to  ovate,
0.10–0.25 mm diam.; excipulum hyaline to pale brown
or  yellowish-brown,  10–15  μm  thick,  subhymenium
20–40  μm  thick;  paraphyses unbranched,  0.8–1  μm
wide, periphyses absent. Asci cylindrical to elongate,
72–86  ×  8–9  μm,  ascospores 3-septate,  cylindrical  to
fusiform,  14–24  ×  3–4.5  μm,  lacking  perispore.
Pycnidia present. (Fig. 2B). 

Chemistry:—Thallus K–, C–,  KC–, PD–, UV–; no lichen
substance present in TLC. 
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56 P. ochraceoflava (Nyl.) R. C. Harris CR C + - - - - - - + - - - - - - - - - - -
57 P. oculata A. Singh & Upreti CR C - - - + - + - - + + - - - + - - - - -
58 P. quassiaecola (Fée) Fée CR C - - - - - - - - - + - - - - - - - - -
59 P. pyrenastrospora Aptroot* CR C - - - - - - - - - - - - + - - - - - -
60 P. rinodinospora Aptroot * CR C - - - - - - - + - - - - - - - - + - -
61 P. subumbilicata (C. Knight) Aptroot CR C - + - - - - - - - + - - - - - - - - -
Strigulaceae
62 Strigula antillarum (Fée) Müll. Arg. CR F - - - - - - - - - - - - + - - - - - -
63 S. concreta (Fée) R. Sant. CR F - - - - - - - - - - - - + - - - - - -
64 S. janeirensis (Müll. Arg.) Lücking CR F - - - - - - - - - - - - + - - - - - -
65 S. nitidula Mont. CR F - - - - - - - - - - - - + - - - - - -
66 S. phyllogena (Müll. Arg.) R.C. Harris CR F - - - - - - - - - - - - + - - - - - -
67 S. smaragdula Fr. CR F - - - - - - - - - + - - + - - - - - -
68 S. subelegans Vain. CR F - - - - - - - - - - - - + - - - - - -
69* S. subtilissima (Fée) Müll. Arg. CR F - - - - - - - - - - - - + - - - - - -
Trypetheliaceae
70 Astrothelium luridum (Zahlbr.) Aptroot & Lücking CR C - - - - - - - - - - - + - - - - - -
71 A. meristosporum (Mont. & Bosch) Aptroot & Lücking CR C - - - - - - - - - - - - + - - - - - -
72 A. scoria (Fée) Aptroot & Lücking CR C - - - - - - - - - - - - - - + - - - -

73
Marcelaria benguelensis (Müll. Arg.) Aptroot, Nelsen 
& Parnmen

CR C - - - - + - - - - - - - + - - - - - -

74 Nigrovothelium bullatum Lücking, Upreti & Lumbsch CR C + - - - - - - - - - - - - - - - - - -
75 N. tropicum (Ach.) Lücking, M.P. Nelsen & Aptroot CR C - - - - - - - - - - - - + - - + - - -
76 Trypethelium eluteriae Spreng. CR C - - - - - - - + - - - + + + - + - - -
77 T. plicatorimosum Mahija & Patw. CR C - - - - - - - - - - - - + - - - - - -
Verrucariaceae
78 Endocarpon subrosettum A. Singh & Upreti SQ S - - + - - - - - - - - - - - - - - - -

79 Staurothele fissa (Taylor) Zwackh CR S - - - - + - - - - - - - - - - - - - -



Distribution  and  ecology:—Porina siamensis  was
found growing on an open, exposed rock in Cotigao
Wildlife  Sanctuary  at  about  ±200  m.  Previously  this
species was known from Thailand (28). 

Specimen examined:—INDIA, Goa: South Goa, Cotigao
Wildlife  Sanctuary,  Cuncolim,  Agonda,  N15°13 13.0 ,ʹ ʺ
E073°97 99.5 , 28 December 2016,  ʹ ʺ P. Randive GU-L434
(LWG Acc. no. 36251!), on rock.

Note:—This  species  is  similar  to  Porina  chlorotica
(Ach.)  Müll.  Arg.  and  P. fortunata P.  M. McCarthy &
Etayo  in  having  black  or  dark  reddish-brown
perithecia.  P.  chlorotica  also  has  three  septate
ascospores, but its perithecia are smaller (0.2–0.3 mm

diam.) and ascospores are slightly larger (16–32 × 4–6
μm).  In  comparison,  P.  fortunata  differs  in  having
seven septate ascospores of size 18–33 × 5–4 μm and
perithecia of 0.3–0.4 mm diam.

3.  Pyrenula dissimulans (Müll.  Arg.)  R.C.  Harris  in
More Florida lichens, Incl. 10 Cent Tour Pyrenol.: 110.
1995.

Thallus  corticolous,  corticated,  smooth,  continuous,
brownish  to  yellowish,  lacking  pseudocyphellae.
Perithecia simple, dispersed, conical,  emergent, 0.25–
0.6  mm  diam.,  black;  ostioles  apical  black;
hamathecium hyaline. Asci cylindrical to clavate, 4–8
spored,  ascospores  muriform,  25–55  ×  14–22  μm,
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Fig. 2. Habit (a), perithecial section (b) and ascospres (c) of newly recorded pyrenocarpous lichens. A. Porina exserta, B. P. siamensis, C.
Pyrenula dissimulans. D. P. pyrenastrospora. E. P. rinodinospora (Scale bars: habit A, C–E 2 mm, B 5 mm; perithecial section A–E 200 µm;

ascospores A. 50µm, B – E 30 µm).



lumina mostly rounded, at least in the central part of
ascospores. Pycnidia not seen. (Fig. 2C).

Chemistry:—Thallus K–, C–,  KC–, PD–, UV–; no lichen
substance present in TLC. 

Distribution  and  ecology:—This  species  was  found
growing on the tree bark of  T. paniculata in the Goa
University campus approximately at an altitude of 100
m.  Earlier,  this  species  was  known from North  and
South America (29-31).

Specimens  examined:—INDIA,  Goa:  North  Goa,  Goa
University campus, 02 October 2016,  P. Randive,  GU-
L305 (LWG Acc. no. 36252!) on bark,  GU- L318 (LWG
Acc. no. 36253!) on bark.

Note:— Pyrenula dissimulans is close to  P. oleosa R.C.
Harris in having corticated thallus, apical ostioles and
lacking  oil  inspersion  in  hamathecium,  but  the  old
ascospores in the latter species are filled with oil.

4.  Pyrenula  pyrenastrospora Aptroot  in  Biblthca
Lichenol. 64: 165, 1997.

Thallus  corticolous,  corticated,  smooth,  brownish,
lacking pseudocyphellae. Perithecia mostly aggregated
with  fused  walls,  conical,  0.3–0.6mm  diam.;  ostioles
apical or when ecentric all opining the same direction,
black; hamathecium not inspersed. Asci cylindrical to
clavate,  4–8  spored,  ascospores  brown,  3-septate,
fusiform, 16–25 × 6–10 μm, lumina in a straight line,
terminal  lumina directly  against  the exospores wall.
Pycnidia absent. (Fig. 2D).

Chemistry:—Thallus K–, C–,  KC–, PD–, UV–; no lichen
substance present in TLC. 

Distribution  and  ecology:—This  species  was  found
growing  on the  tree  bark of  Tectona  grandis L.f.  in
Cotigao  Wildlife  Sanctuary  at  altitude  ±200  m.
Previously this  species  was known from Papua New
Guinea (19).

Specimen examined:—INDIA, Goa: South Goa, Cotigao
Wildlife  Sanctuary,  Bela  lake,  N14°57 23.7 ,ʹ ʺ
E074°09 09.3 ,  15  January  2018,  ʹ ʺ P.  Randive  GU-L655
(LWG Acc. no.36254!), on bark.

Note:—Pyrenula pyrenastrospora is  closely related  P.
minarum Vain.,  which  differs  in  having  inspersed
hamathecium and partly eccentric ostioles.

5.  Pyrenula rinodinospora Aptroot in Lichenologist
44(5): 611–618. 2012.

Thallus  corticolous,  corticate,  smooth,  continuous,
thin,  brownish,  without  pseudocyphellae.  Perithecia
simple,  dispersed,  conical,  emergent,  0.3–0.5  mm
diam.,  black, edges without thallus covering; ostioles
black, apical; hamathecium hyaline, densely inspersed
with oil droplets. Asci cylindrical to clavate, 8-spored,
ascospores  brown,  3-septate,  fusiform,  without
constrictions,  20–30  ×  11–12.5  μm,  ends  mostly
pointed,  lumina  mostly  quadrangular,  angles  blunt,
terminal lumina elongated and not separated from the
end wall  by  an endospore layer.  Pycnidia  not  seen.
(Fig. 2E).

Chemistry:—Thallus K–, C–,  KC–, PD–, UV–; no lichen
substance present in TLC. 

Distribution  and  ecology:—This  species  was  found
growing  on  the  bark  of  Ficus  benghalensis L.  in
Coatigao  Wildlife  Sanctuary and en route  to Sattari-
Valpoi  between  altitude  100–200  m.  Previously  this
species was known only from Papua New Guinea (32). 

Specimens examined:—INDIA, Goa: South Goa, Cotigao
Wildlife  Sanctuary,  Quinomol,  N15°13 130 ,ʹ ʺ
E074°11 88.7 , 07 December 2016,  ʹ ʺ P. Randive GU-L414
(LWG  Acc.  no.  36255!)  on  bark;  North  Goa,  Sattari-
Valpoi,  N15°31 66.7  E074ʹ ʺ °12 41.1 , 07 March 2017,  ʹ ʺ P.
Randive GU-L 548 (LWG Acc. no. 36256!), on bark.

Note:—Pyrenula  rinodinospora closely  resembles
Pyrenula  maravalensis Vain.  in  having  similar
morphology,  but  the  latter  species  differs  by  the
shorter ascospores of 20–25 µm long (18).

Key to the pyrenocarpous lichens of Goa

1a. Thallus foliicolous ………………………………….…. 2

1b. Thallus otherwise …………………………..………… 17

2a. Asci  functionally  unitunicate,  entirely  thin-
walled,  perithecia  covered  by  thallus,
ascospores transversely 3–9 septate….…..…….. 3

2b. Asci  functionally  bitunicate  (fissitunicate),
apically thick-walled, perithecia not covered by
thallus, ascospores transversely 1-septate..… 10

3a. Perithecia  with  5–10  (–12)  setae,  soft,  usually
decurved, narrowly acute or bristle-like, whitish
or  black  with  white  distal  halves,  ascospores
fusiform to narrowly oblong, 7 septate, 25–35 ×
4–6 µm ………………. Trichothelium alboatrum

3b. Perithecia lacking setae ….…………………………. 4

4a. Area  around the  ostiole  or  perithecial  surface
rough, slightly papillose or tomentose ……...… 5

4b. Area around the ostiole and perithecial surface
glabrous ……………...……...………………………..…. 6

5a. Perithecial wall colourless, ascospores 5 septate,
fusiform, 22–30 × 4–5 µm ... Porina pallescens 

5b. Perithecial wall upper part blackish, lower part
brownish, ascospores 5 septate, fusiform, 20–32
× 4–5.5 µm ……………….……...…Porina nitidula 

6a. Ascospores 3 septate …..…………………………….. 7

6b. Ascospores 7–9 septate ……...…..………………….. 8

7a. Perithecial apex conical, translucent, ascospores
18–27 × 3–5 µm …………………..… Porina rufula 

7b. Perithecia  apex  rounded,  not  translucent,
ascospores  oblong,  14–20  ×  2–4  µm
…………………………………….Porina chrysophora

8a. Perithecia conical,  apex with prominent,  short
cylindrical  extension,  ascospores  narrowly
fusiform  to  oblong,  34–48  7  × 4–6  µm
………………..………………………..… Porina conica

8b. Perithecia apex without any extension ……….. 9

9a. Perithecia conical to wart-shaped when mature,
with  black  dot  around  ostiole,  ascospores
narrowly  fusiform,  33–63  ×  4–6  µm,  white
prothallus sometimes present ……………….………..
………………………...………Porina karnatakensis 
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9b. Perithecia  lens  shaped  to  hemispherical,
without dark spot, prothallus absent, ascospores
oblong, 26–33 × 3–4 µm ..….. Porina epiphylla 

10a. Ascospores  large,  35–70  ×  4–8  µm,  often
breaking into halves (each cell often with up to
3  secondary  septa),  oblong,  with  distinct
constriction at septum ....Strigula janeirensis 

10b. Ascospores small, up to 25 µm long ….……….. 11

11a. Distal cell of the ascospore enlarged.…………. 12

11b. Distal cell not enlarged ...…………………..……… 13

12a. Thallus  subcuticular,  bright  green,  ascospores
irregularly biseriate, 15–25 × 4–6 µm …....………...
…………………..…………….... Strigula antillarum

12b. Thallus  epiphyllous,  pale  greenish  to  bluish
grey, ascospores biseriate, 15–25 × 4–6 µm ……….
……………………..……………... Strigula subelegans

13a. Ascospores breaking into halves either inside or
outside the asci …………..………………………...… 14

13b. Ascospores not breaking ………………………….. 15

14a. Thallus thin  (8–15  µm),  bright  metallic  green,
margin  effuse,  with  a  thin  blackish  line,
ascospores 8–12 × 2–3 µm ….Strigula nitidula 

14b. Thallus  thick  (15–30  µm),  pale  greyish  green,
margin  crenulate  to  lobulate,  lacking  blackish
line, ascospores 8–12 × 2–3 µm ………………………..
…………………………………….… Strigula concreta

15a. Thallus elobate, photobiont cells rectangular to
angular-rounded, perithecia pure black, conical,
delimited from surrounding thallus, ascospores
9–12 × 2–3 µm ……………….Strigula phyllogena

15b. Thallus crenulate lobate to distinctly lobate . 16

16a. Thallus with distinct lobes leaving small to large
interspaces,  greenish-brown,  perithecia
completely exposed but covered by thin thallus
layer, ascospores oblong acicullar, with a slight
constriction at septum, 10–18 × 2–3 µm .………….
……..….………………………..Strigula subtilissima

16b. Thallus  entire  to  crenulate  or  lobulate,
sometimes whole thallus lobate-laciniate, bright
green,  perithecia  immersed  to  erumpent,
covered  by  algiferous  thallus  tissue  up  to
ostiolum, ascospores 14–24 × 4–6 µm …….………..
…………………………………..Strigula smaragdula

17a. Thallus saxicolous ……………………………………. 18

17b. Thallus corticolous ………………………………….. 22

18a. Thallus  squmulose,  squmules  imbricate,  up  to
2.5  mm  wide,  perithecia  1–6  per  squamule,
ascospores 2 per asci, brown, muriform, 30–40 ×
12–14 µm …………... Endocarpon subrosettum

18b. Thallus crustose, continuous to areolate …… 19

19a. Ascospores muriform, 2 per acus, brown, 70–90
× 15–25  µm, perithecia sunken, algal cell in the
hymenium  globose,  thallus  rimose  areolate,
greyish brown …………......… Staurothele fissa 

19b. Ascospores transversely septate, hyaline ….. 20 

20a. Ascospores 3 septate, cylindrical to fusiform, 14–
24  ×  3–5  µm,  perithecia  0.2–0.6  mm  diam.,
greenish-brown to black, not overgrown by the
thallus,  ostiole  inconspicuous  or  in  a  shallow
depression …………………..…. Porina siamensis

20b. Ascospores 7–9 septate …………………………….. 21

21a. Ostiole  conspicuous,  periostiolar  region brown
to  black,  perithecia  0.5  –  0.8  mm  diam.,  7–9
septate, 23–34 × 5–9 µm, fusiform with rounded
ends …………………….…….. Porina subinterstes

21b. Ostiole usually inconspicuous, periostiolar area
pale to dark brown or blackish, perithecia 0.3-
0.8 mm diam., ascospores 7 septate, 24–44 × 4–7
µm, cylindrical or narrowly obclavate……………..
………………………………...…….Porina tetracerae

22a. Ascospores hyaline …………………………………..23

22b. Ascospores greyish brown to brown …….…… 57

23a. Ascospores  simple,  subglobose  to  ellipsoid,
surface ornamented with cristae, 9–13 × 7–9 µm,
thallus slightly squamulose ………..……………….....
……….………….………..….Monoblastia pellucida

23b. Ascospores septate …………………………………...24

24a. Ascospores transversely septate ….……………. 25

24b. Ascospores muriform ……………………..……….. 56

25a. Ascospores 1-septate ………….…………………….. 26

25b. Ascospores 3 or more septate..………………….. 41

26a. Perithecial  wall  hyphal,  containing  bark  cells,
pseudoparaphyses  branched,  but  not
anastomosing …………………………………..…….. 27

26b. Perithecial  wall  cellular,  lacking  bark  cells,
pseudoparaphyses  slender,  branched  and
anastomosing especially above the asci ...….. 30

27a. Ascospores  2  per  asci,  1-septate,  sometimes
constricted  at  both  ends  and  appearing  as  3
septate, large (40–60 × 15–25 µm) …………….….…..
……………..…………………….. Arthopyrenia finkii

27b. Ascospores 8 per asci ………………………...……. 28

28a. Distal cell of the ascospore is larger, ascospore
30–45 × 14–18 µm, perithecia solitary……………….
……………………………….Arthopyrenia nidulans

28b. Both the cells are almost equal in size …...…. 29

29a. Ostiole  mammilate,  perithecia  solitary  to  2–3
aggregate, ascospores 25–43 × 6–11 µm…………….
……………………………...Arthopyrenia indusiata

29b. Ostiole  not  mammilate,  perithecia  solitary,
ascospores 10–18 × 5–7 µm ………..……..…………….
………..…………….....….. Arthopyrenia alboatra

30a. Thallus UV+ ……………………………………...…….. 31

30b. Thallus UV– ...…………………….……………………. 35

31a. Distal cell of the ascospores is larger, ascospores
23–30  ×  7–10  µm, perithecia  single,  ostiole
eccentric  .………………..…………………………………….
…………………………...Anisomeridium ubianum

31b. Both the cells are of almost equal size ...…….. 32
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32a. Ostiole  eccentric,  perithecia  single,  ascospores
27–35 × 8–10 µm . Anisomeridium angulosum

32b. Ostiole apical ………………………………...………... 33

33a. Ascospores smaller, 14–19 × 4–65 µm, narrowly
fusiform, ascus mostly biseriate……………………...
……………………...Anisomeridium albidoatrum

33b. Ascospores >20 µm long ……………….………….. 34

34a. Ascospores  25–30  ×  9–13  µm,  elliptical  to
broadly elliptical, ascus mostly uniseriate………..
……………………..Anisomeridium consobrinum

34b. Ascospores 30–45 ×  13–16 µm, ovoid to broadly
ovoid, ends somewhat pointed ………………………..
……………………………..Anisomeridium indicum

35a. Ascospores  2–4  per  ascus,  40–66  ×  10–17  µm,
perithecia  solitary,  ostiole  black  with  white
wide pore……...Anisomeridium tarmugliense

35b. Ascospores 8 per ascus ………………………..…... 36

36a. Distal cell of ascospore larger in size ….……… 37

36b. Both the cells of ascospores are of almost equal
in size ………………………..………..…………………. 38

37a. Ostiole  eccentric,  ascospores  19–30  ×  7–12  µm
……...…….………… Anisomeridium palavanum

37b. Ostiole  apical,  ascospores  16–21  ×  4–7  µm
………………..…………... Anisomeridium biforme

38a. Ostiole  apical,  ascospores  23–27  ×  9–11  µm,
fusiform,  biseriate  or  irregularly  arranged  in
ascus ….……………... Anisomeridum subnexum

38b. Ostiole eccentric ……………………………………….39

39a. Ascospores  granular  ornamented,  fusiform  to
narrowly ovoid, 19–30 × 6–8 µm……………………...
……………….……..Anisomeridium terminatum

39b. Ascospores smooth ……...…………………………...40

40a. Ascospores fusiform, with pointed ends, 30–37 ×
9–11 µm ………... Anisomeridium glaucescens 

40b. Ascospores 30–40 × 6–8 µm ……………………………..
…………………….Anisomeridium complanatum

41a. Ascospores lumina diamond-shaped ……….... 42

41b. Ascospores lumina rectangular-shaped ………45

42a. Perithecia  in distinct  or diffuse  pseudostroma,
laterally covered by thallus ……………..…….…. 43

42b. Perithecia  solitary  to  crowded,  fully  exposed,
black ………………………...….……………………...… 44

43a. Perithecia  in  diffuse  stroma,  upper  portion
blackish brown with whitish rim, erumpent, 0.3-
0.5  mm  diam.,  hamathecium  inspersed,
ascospores 3 septate, 15–27 × 7–10 µm, fusiform-
ellipsoid ………………...…...Astrothelium scoria

43b. Perithecia  in  distinct  stroma,  upper  portion
dark,  erumpent  to  prominent,  0.8-1.5  mm
broad,  ostiolar  region  internally  with  yellow
pigment,  hamathecium  clear,  ascospores  7–11
septate, fusiform, 55–88 × 13–28 µm………………...
…………………..……………Astrothelium luridum

44a. Thallus  strongly  verrucose-bullate,  olive-green
to  brownish,  perithecia  0.2–0.3  mm  diam.,
sessile,  stioles  visible  as  tiny  black  dots,
ascospores fusiform, 20–25 × 8–10 µm ……………..
…………………………...Nigrovothelium bullatum

44b. Thallus  smooth  to  uneven,  olive-green  to
yellowish-brown, perithecia 0.2–0.3 mm diam.,
prominent  to  sessile,  subglobose  to  barrel-
shaped  with  a  flattened  top,  ostiolar  area
greyish,  ascospores  fusiform-ellipsoid,  20–25  ×
7–10 μm …………..… Nigrovothelium tropicum

45a. Ascospore 3  septate,  perithecia  solitary  or 2–3
aggregated, ostiole apical, umbonate, 19–23 × 5–
7 µm, thallus endophloeodal…………………………...
……………………………….… Arthopyrenia grisea 

45b. Ascospores more than 3 septate …………………. 46

46a. Perithecia  highly  crowded  to  pseudostromatic
…………..…………………………………...…..…………. 47

46b. Perithecia  solitary  or  aggregated,  never  in
pseudostroma, but in verrucae ……...…....…… 48

47a. Perithecia  in  diffuse  pseudostroma,  brown-
black,  0.5–1.0  mm,  basally  covered  by  thallus
but  upper  part  exposed,  flattened  and  disc-
shaped, ascospores 12–17-septate, fusiform, 45–
55  ×  6–8  μm,  thallus  olive-green  to  yellowish
……..…………… Trypethelium plicatorimosum 

47b. Perithecia  in distinct  pseudostroma,  brownish
to dark brown, covered by yellow pigment, 1–2
mm  diam.,  ascospores  9–13-septate,  fusiform,
37–52 × 8–11 μm……………………………………………..
……….…….…………….... Trypethelium eluteriae

48a. Ostiole  K+  reddish,  perithecia  0.45-0.6  mm
diam., ascospores 7 septate, elliptic, 19–30 × 4–7
μm …………………….Clathroporina mastoidea

48b. Ostiole K- …………...…………………………………... 49

49a. Ascospores >13 septa ……………………………….. 50

49b. Ascospores 6–13 septa ……………………………….51

50a. Perithecia  brownish  blackish,  ostiole
inconspicuous, ascospores 11–21 septa, elongate
to cylindrical, 47–70 × 4–6 μm………………………….
…………………………………………….Porina exserta

50b. Perithecia  greenish  grey,  area  around  ostiole
black,  ascospores  13-16  septate,  straight to
curved  with  pointed  ends,  50–70  ×  5–7  μm
…………………….………….… Porina subhibernica

51a. Hamathecium  inspersed  with  oil
…………………………..……….……………….…………. 52

51b. Hamathecium  not  inspersed
………………………………...………….….….………….. 53

52a. Ascospores 7–9 septate, oblong ellipsoid, 60–85 ×
12–20 μm, ostiolar region brown black…………….
……………………………………...Porina subcutanea

52b. Ascospores 11–12 septate, fusiform, 89–92 × 16–
20 μm, ostiolar region black…………………………….
…………..………………………....Porina americana

53a. Ostiolar  region  yellow  to  light  brown,
surrounded by black priostiolar rim, ascospores
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7–9 septate, fusiform with acute ends, 43–50 × 4–
6 μm ……..………………....... Porina ochrostoma

53b. Ostiolar region variously coloured, peri ostiolar
rim lacking ………………………..………….………… 54

54a. Ostiolar  region  brown-black,  ascospores  7–8
septate, fusiform, acute ends, 32–48 × 4–7 μm…..
…………..…………………………….Porina interestes

54b. Ostiolar  region  otherwise,  ascospores  much
larger ……………………….……………………..……… 55

55a. Ostiolar  region  orange,  pinkish,  reddish  to
brownish, rarely dark brown, ascospores 7–9 (–
13) septate, fusiform with rounded ends, 44–80 ×
7–13 μm ………………………...… Porina atlantica

55b. Ostiolar region orange-brown to black to black,
ascospores fusform round ended, 45–60 ×11–18
μm …………………………….. Porina internigrans

56a. Thallus  olive-green,  yellow-orange  pruinose,
UV+,  perithecia  flattened  top,  solitary  to
irregularly grouped and confluent, covered with
yellow-orange  pigment,  hamathecium  densely
inspersed,  ascospores  fusiform-ellipsoid,  50–80
× 17–23 µm ……………Marcelaria benguelensis

56b. Thallus  light  olive-green,  pigmented  pruina
absent,  UV+, flattened top, solitary to grouped,
covered by thallus  up to ostiole,  hamathecium
inspersed, ascospores oblong-fusiform, 120–220
× 25–40 µm, with thickened median septum……..
………………….… Astrothelium meristosporum 

57a. Ascospores transversely 3 septate ……..……… 58

57b. Ascospores submuriform to muriform ……… 74

58a. Perithecia in pseudostroma, 1–12 carpic, thallus
yellowish-brown to  brown,  K+ red,  ascospores
ellipsoidal,  13–23  ×  6–10  µm ……..………………...
………………………………..… Pyrenula leucotrypa

58b. Perithecia  solitary  or  aggregated,  not  forming
pseudostroma ……………..…..…..……...…………. 59

59a. Ascomata  mostly  aggregated,  with  fused  walls
but with separate ostioles,  conical,  0.3–0.6 mm
diam., ostioles apical, black, ascospores brown,
3 septate, fusiform 16–25 × 6–10 μm………………...
…………………………Pyrenula pyrenastrospora

59b. Ascomata solitary ……………………………………. 60

60a. Ascospores  red-brown,  lumina  becoming
rounded when older, 15–20 × 9–10 µm, ellipsoid,
hamathecium  inspersed,  thallus  olive-brown
shining…………….…….Lithothelium decumbens

60b. Ascospores  grey  to  brown,  rarely  red-brown
and then lumina angular …...……..………..…… 61

61a. Ostiole eccentric, perithecia solitary, ascospores
35–45  ×  15–18 µm,  terminal  lumina  separated
from the exospore wall by endospore thickening
………...….………………………….. Pyrenula adacta

61b. Ostiole apical ……………………………………….…. 62

62a. Hamathecium inspersed ………..………………... 63

62b. Hamathecium not inspersed……………………….69

63a. Thallus  pseudocyphellate,  yellow-brown  buff,
perithecia  solitary  or  1–4  coalescing,  ostiole
indistinct,  ascospores  oblong  ellipsoid,  32–45(–
60) × 15–27 µm ………….…… Pyrenula immissa 

63b. Thallus lacking pseuodcyphellae ………………. 64

64a. Ascospore 27–50 × 15–18 µm, oblong ellipsoid,
perithecia  solitary,  completely  embedded  in
thalline  verrucae,  ostiole  indistinct,  thallus
ochre-yellowish brown …... Pyrenula oculata 

64b. Ascospore <30 µm long ……………………………..65

65a. End lumina of the ascospore is elongated …..66

65b. All lumina ± rounded to angular …...…………. 67

66a. Thallus  brownish  to  pale  brown,  ascomata
emergent  0.3–0.5  mm  diam.,  hemithecium
densely impressed with oil droplets, ascospores
20–25 × 6–10 µm .…… Pyrenula maravalensis

66b. Thallus  ochraceous  yellow  to  brownish,
ascomata  semiemergent  0.5-  1.0  mm  diam.,
hemithecium  without  oil  droplets,  ascospores
20–30 × 11–13 μm .... Pyrenula rinodinospora

67a. Ostiole  mamillate  papillate,  dull  black,
perithecia solitary, ascospores oblong ellipsoid,
17 20×7 9 µm, thallus buff to yellow-brown …..‒ ‒
………….………………………….Pyrenula mamillan

67b. Ostiole  otherwise,  centrum  I  ±  perithecia
solitary  or  semi-solitary,  ascospores  ellipsoid,
thallus brownish yellow to brown …...………. 68

68a. Psudocyphellae present, ascocarp 0.8–1.0 mm in
diameter,  conical-  hemispherical,  centrum  I+
blue, ascospores 16–24 × 8–13 µm …………………...
………………...……………………..Pyrenula fetivica 

68b. Psudocyphellae  absent,  ascocarp  1.0–2.5  (–3.0)
mm  in  diameter,  flat,  convex  to  conico-
depressed, centrum I -,  ascospores 15–17 × 5–7
µm ……..………………....……. Pyrenula castanea

69a. Thallus  with  pseudocyphellae,  brownish  to
olive-green,  ascospore  fusiform,  22–38  ×  8–15
μm,  lumina  rounded  to  somewhat  angular
…………..…….…….....…. Pyrenula quassiaecola

69b. Thallus lacking pseudocyphellae ….……...…… 70

70a. Terminal  lumina  mostly  separated  from
exospore wall …….………………...……….………… 71

70b. Terminal  lumina not separated from exospore
wall ….………….....……………………………..………. 73

71a. Perithecia  slightly  larger,  0.6–1.0  mm  diam.,
ascospores oblong ellipsoid, 12–17 × 5–7 μm …….
………………………………….…...Pyrenula brunnea

71b. Perithecia smaller ………….……………………….. 72

72a. Perithecia 0.2–0.6 mm diam., ascospores oblong
ellipsoid, 17–22 × 9–10 μm …Pyrenula aspistea

72b. Perithecia 0.4–0.7 mm diam., ascospores oblong
ellipsoid, 15–21 × 8–10 μm……………………………….
…………………………………....Pyrenula aggregata

73a. End  lumina  elongated,  ascospore  20–29  ×9–11
μm ……...………….….…. Pyrenula approximans
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73b. All lumina ± rounded to angular, ascospores 13–
16 × 7–8 μm ………………....… Pyrenula nitidula

74a. Ostioles  eccentric,  fused,  perithecia  usually  in
groups of 2–6, ascospores submuriform, with 5
transverse  septa  and  few  longitudinal  septa,
fusiform, with pointed ends, 24–32 × 10–13 μm,
thallus yellowish to olive-green ……………............
……………………………. Pyrenula subumbilicata

74b. Ostiole  apical,  not  fused,  perithecia  mostly
solitary ……………..…………..……………...……….. 75

75a. Thallus  and  perithecia  yellow  to  orange,
indistinctly  to  faintly  papillate,  ascospores
ellipsoidal, 12–18 × 7–10 μm …………….……………..
………………………….... Pyrenula ochraceoflava

75b. Thallus and perithecia otherwise ……………….76

76a. Old ascospores filled with orange oil, muriform,
25–30  ×  10–15  μm,  pantropical  distribution
…………………………………...… Pyrenula breutelii

76b. Old  ascospores  lacking  orange  oil,
submuriform..…….………………….…………..…... 77

77a. Thallus  yellow-brown,  pseudocyphellate,  UV+
yellowish,  ostioles  indistinct  to  mamillate-
papillate,  hamethecium  not  inspresed,
ascospores 23–35 × 10–12 μm long ……………..…...
…………………………...…… Pyrenula gibberulosa

77b. Thallus  otherwise,  ostioles  apical,  ascospores
larger, up to 45–55 μm long ……………………... 78

78a. Lumina  of  the  ascospore  mostly  round,
ascospore  25–55  ×  14–22  μm,  ostioles  apical,
naked,  black,  thallus  yellowish-
brown……………………….Pyrenula dissimulans

78b. Lumina relatively large and angular, ascospore
24–46  ×  9–20  μm,  ostiolar  region  naked,
brownish-black to black, thallus greenish straw
coloured, yellow to yellow-brown …………………...
…………………………………..Pyrenula leucostoma

Discussion

The semi-evergreen forest in the Goa region exhibits
maximum  diversity  of  pyrenocarpous  species.  The
trees along the streams in moist, shady habitats bear
luxuriant  growth  of  pyrenolichens  which  mostly
belong to Porina and Pyrenula species. The occurrence
of  pyrenocarpous  lichens  indicates  the  abundant
presence of smooth-barked trees in the State. Further,
the occurrence of a large number of foliicolous lichens
indicates  that  the  State  has  several  healthy  and
undisturbed  forests.  Bhagwan  Mahavir  Wildlife
Sanctuary  as  a  whole  and  within  Cotigao  Wildlife
Sanctuary,  Avem,  Bela  to  Zombolim,,  Endrem  to
Tulshimol, Kuske waterfall area, Marlem, Nadkem and
Ravan Donger are few such pristine habitats. With the
addition  of  five  new  records,  the  total  number  of
lichens species in Goa State increases to 165 species,
out of which pyrenocarpous lichens represent almost
half (48%). 

Conclusion

The present  study indicates the occurrence of a rich
diversity  of  pyrenocarpous  lichens  in  the  Western

Ghats forests of Goa. It can be noted that among the
protected  areas  within  Goa,  Cotigao  Wildlife
Sanctuary represents more number of pyrenocarpous
lichens.  Further,  along  with  the  forest  areas  within
Goa,  the  coconut,  arecanut  orchards  and  several
cultivated  plants  also  provide  suitable  habitats  for
lichen growth. The present study will be highly useful
for monographic studies on pyrenocarpous lichens of
India or the world and for environmental monitoring
studies in the area. 
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