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Abstract: The paper reports the occurrence of 404 spe-
cies of microlichens belonging to 105 genera and 39 fam-
ilies known so far, from the state of Arunachal Pradesh, 
a part of the Himalaya biodiversity hotspot. Twelve 
species, namely Arthopyrenia saxicola, Arthothelium sub-
bessale, Diorygma macgregorii, D. pachygraphum, Graphis 
nuda, G. oligospora, G. paraserpens, G. renschiana, Herpo-
thallon japonicum, Megalospora atrorubricans, Porina ti-
jucana and Rhabdodiscus crassus, are new distributional 
records for India. Astrothelium meghalayense (Makhija 
& Patw.) Pushpi Singh & Kr. P. Singh and Astrothelium 
subnitidiusculum (Makhija & Patw.) Pushpi Singh & Kr. P. 
Singh are proposed as new combinations and 66 species 
marked by an asterisk (*) are new distributional records 
for the state.     

Key words: microlichens, diversity, Eastern Himalaya, 
new records  

INTRODUCTION 
The Indian state of Arunachal Pradesh, one of the 

most important parts of the Himalaya biodiversity 
hotspot (Mittermeier et al. 2005) covers an area of 
83,743 km2 (2.54 % total area of India) and is at altitudes 
ranging between 200 and 7,000 m above the mean sea 
level. Arunachal Pradesh lies between 26°28′ and 29°30′ N 
latitude and 091°30′ and 097°30′ E longitude. It harbours 
rich and unique diversity of lichen flora in northeastern 
India due to varied climate and topography. Various 
types of substrata, such as bark, twigs, leaves, soil, and 
rocks, provide suitable conditions for the rich growth of 
lichens from tropical to alpine regions. Lichenological 
exploration in the state was first made by Rolla 
Seshagiri Rao and Gopinath Panigrahi of Botanical 
Survey of India during 1956–1958. These collections 
were studied by Awasthi (1961) who reported 42 species 
of macrolichens. Subsequently, based on new collections 
in the state, some additional publications on foliicolous 
lichens, new species, and new records for India have 

been made (e.g., Pinokiyo et al. 2004; Dubey et al. 2007, 
2010; Pinokiyo et al. 2008; Singh and Pinokiyo 2008; 
Singh and Swarnlatha 2011a, 2011b; Jagadeesh Ram and 
Sinha 2011; Upreti et al. 2011; Singh and Singh 2012a, 
2012b, 2012c, 2014; Singh et al. 2013; Joshi et al. 2014). 
Recently, a publication on foliicolous lichens of India 
(Singh and Pinokiyo 2014) recorded 98 species from 
Arunachal Pradesh. However, the microlichens of upper 
northern regions of the state could not be fully explored 
because of rugged and inaccessible hilly terrain. In the 
present study, the microlichens collected so far, have 
been investigated, identified and enumerated together 
with published reports in the tabular form (Appendix, 
Table A1) for future users.    

MATERIALS AND METHODS 
Arunachal Pradesh borders the states of Assam and 

Nagaland to the south, and shares international borders 
with the countries of Myanmar in the east, Bhutan in 
the west, and Tibet (People’s Republic of China) in the 
north. Several extensive collection expeditions were 
undertaken in different localities in the state (Figure 
1). Collected specimens were deposited in the herbaria 
of Botanical Survey of India, Central Regional Centre, 
Allahabad (BSA), and Eastern Regional Centre, Shillong 
(ASSAM). Also studied were specimens loaned from 
the National Botanical Research Institute, Lucknow 
(LWG). Morphological observations were made using 
a stereomicroscope (Nikon SMZ 1500). Thin, hand-cut 
sections, of thalli and ascomata were mounted in water, 
lactophenol cotton blue (LPCB), 10% KOH and Lugol’s 
iodine solution. All anatomical measurements were 
taken in water mounts and examined under a compound 
microscope (Nikon Eclipse 50i). Secondary metabolites 
were identified by thin layer chromatography (TLC) 
following Orange et al. (2001) and White and James 
(1985). All the specimens were identified with the help 
of authenticated specimens available in the various 
herbaria and published literature. Current names of the 
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species, habit and distribution in districts along with 
selected voucher specimen numbers are also provided. 

RESULTS 
This study of microlichens of Arunachal Pradesh 

revealed the occurrence of 404 species (Appendix, Table 
A1), belonging to 105 genera and 39 families (Figure 2), 
of which 12 species are newly recorded for the Indian 
lichen flora and 66 species (marked with an asterisk) are 
new distributional records for Arunachal Pradesh. 

As far as the microlichen diversity is concerned, the 
family Graphidaceae comprises 123 species and shows 
maximum diversity, followed by Porinaceae (35 species), 
Pyrenulaceae (34 species), Pilocarpaceae (31 species), 
Arthoniaceae (30 species), Lecanoraceae (22 species), 
Physiaceae (16 species), Pertusariaceae (12 species), etc. 
At the generic level, Graphis comprises 46 species and 
shows maximum species diversity, followed by Porina 34 
species and Lecanora 21 species.  

New distributional records   

Arthopyrenia saxicola A. Massal. Symmict. Lich.: 107. 1855.
(Figure 3A–C)                                             

Notes: This species is characterized by its saxicolous 
habit (on cemented rock), lichenized, superficial to 
endolithic, whitish or pale brownish or greyish thallus; 
black solitary ascomata, branched and anastomosing 
pseudoparaphyses with simple periphysoids; 8-spored 
asci; colorless, transversely 1-septate, 18–19 (–21) × 7–9 
μm ascospores with upper cell slightly broader than the 
lower cell and lacking lichen substances. Sometimes this 
species is confused with Porina linearis (Leight.) Zahlbr., 
which has 3-septate ascospores and ± simple paraphyses 
(fide Orange 2013). Earlier, this species was erroneously 

Figure 1. Map of Arunachal Pradesh showing areas of exploration (stippled) of microlichens in various districts.

Figure 2. Total number of genera and species of per microlichen family in 
Arunachal Pradesh.
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Figure 3. A–C: Arthopyrenia saxicola, (A) habit, (B) transverse section of ascoma, (C) ascus with ascospores. D–E:  Arthothelium subbessale, (D) habit, (E) 
ascus and ascospores. F–G: Diorygma macgregorii, (F) habit, (G) ascospore. H–I: D. pachygraphum, (H) habit, (I) ascospore. Scale bars: A, D, F, H = 1 mm; 
B=100 μm; C, E=20 μm; G=25 μm; I=50 μm.
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identified as Anisomeridium calcicolum Upreti & Nayaka 
(Pinokiyo et al. 2008). It grows between 300 and 400 
m altitude in shady exposed places in tropical forests. 
The species is distributed in Britain, China, Ireland and 
Hong Kong.

Specimen examined: Arunachal Pradesh, Lower Debang 
Valley district, Mehao Wildlife Sanctuary, Sally Lake, on 
cemented stones, alt. 390–400 m, K.P. Singh & P. K. Dixit 
476 (BSA). 

Arthothelium subbessale (Nyl.) Makhija & Patw., 
Tropical Bryology 10: 210. 1995. Arthonia subbessalis Nyl., 
Sert. Lich. Trop. Labuan Singapore: 23. 1891
(Figure 3D–E)          

Notes: Arthothelium subbessale is characterized by 
its endophloeodal to slightly epiphloeodal, irregular, 
brownish grey thallus; blackish-brown semi-immersed 
substellate to irregular, blackish-brown ascomata; 
branched and anastomosing paraphysiods; 8-spored asci; 
muriform, transversely 6–7-septate and longitudinally 
1–3-septate, 30–35 (–36) × 14–16 μm ascospores with 
a large undivided apical cell and absence of lichen 
substances. In ascospores character, it closely resembles 
Arthothelium bessale (Nyl.) Zahlbr., which has rounded, 
large ascomata and large ascospores (36–44 μm long, 
fide Makhija and Patwardhan 1995). The species is 
distributed in Singapore.

Specimen examined: Arunachal Pradesh, Upper 
Subansiri district, Taliha, Subansiri River bed, on bark, 
K.P. Singh 10502 (ASSAM). 

Diorygma macgregorii (Vain.) Kalb, Staiger & Elix, 
Symb. Bot. Ups. 34(1): 159–160. 2004. Cyclographina 
macgregorii (Vain.) D.D. Awasthi & M. Joshi, Norw. J. 
Bot. 26(3): 172. 1979.                                                                                                                            
(Figure 3F–G)

Notes: Diorygma macgregorii is characterized by 
its pale brown or grayish brown, rugose ecorticate 
thallus; straight to incurved, flexuous and branched, 
prominently raised lirellae; wide open whitish 
pruinose disc; divergent, non-carbonized exciple; 
clear, completely I+ blue hymenium; colorless, oblong, 
densely muriform, 110–180 × 40–50 μm ascospores 
and presence of norstictic and connorstictic acids. This 
species resembles Diorygma pachygraphum (Nyl.) Kalb, 
Staiger & Elix, but later species differs in having closed 
to slightly open disc and strongly raised apothecia. This 
species is widely distributed in China, Philippines and 
Papua New Guinea.

Specimens examined: Arunachal Pradesh, West 
Kameng district, near Dedza bridge, Bhaulkpong-Tenga 
road, on bark, alt. ca. 1216 m, K.P. Singh & G. Swarnlatha 
4833, 4826 (BSA). 

Diorygma pachygraphum (Nyl.) Kalb, Staiger & Elix, 

Symb. Bot. Upsal. 34 (1): 163. 2004. Graphis pachygrapha 
Nyl., Acta Soc. Sci. fenn. 7(2): 472. 1863.
(Figure 3H–I)                                                                   

Notes: This species is characterized by its greenish 
or whitish grey slightly fissured to rimose ecorticate 
thallus; flexuous, elongated, prominently raised 
constricted lirellae; closed or slightly opened whitish 
pruinose disc; convergent to divergent, uncarbonized 
exciple; hyaline, weakly I+ blue-violet hymenium 
mostly in lateral part; 1-spored asci with large 
densely muriform, 164–195 × 34–50 μm ascospores 
and presence of norstictic and connorstictic acids. 
In chemistry and ascospores characters, it closely 
resembles Diorygma macgregorii (Vain.) Kalb, Staiger 
& Elix, which has whitish pruinose exposed disc. The 
species is distributed in China, Colombia, Philippines 
and Tanzania. 

Specimens examined: Arunachal Pradessh, West Siang 
district, Basar to Bame, alt. ca. 850 m, K. P. Singh 2445 
(ASSAM); West Kameng district, Bhalukpong-Tenga 
road, near Dedza Bridge, on bark, alt. ca. 1216 m, K.P. 
Singh & G. Swaranlata 4931, 4835, 4845, 4832 (BSA).

Graphis nuda (Magn.) Staiger & Lücking, in Lücking, 
Chaves, Sipman, Umaña & Aptroot, Fieldiana Bot. 38 
(no. 1549): 93. 2008. Graphina nuda H. Magn., Ark. Bot. 
3(no. 10): 266. 1955.
(Figure 4A–B)                                                                                                                                 

Notes: This species is characterized by the greyish or 
whitish grey thallus; very short, sessile lirellae lacking 
thalline margin; concealed disc; entire labia; completely 
carbonized exciple; clear hymenium; 8-spored asci with 
colorless, muriform, 28–44 (–47) × 14–19 μm ascospores 
and absence of lichen substances. Morphologically, it 
closely resembles Graphis ruiziana (Fée) A. Massal., and 
G. subruiziana Sipman, Chaves & Lücking, but both later 
species have larger 35-65 μm and 55–80 μm long asco-
spores respectively (fide Lücking et al. 2009) ascospores. 
The species is widely distributed in Neotropics and East-
ern Palaeotropics.  

Specimen examined: Arunachal Pradesh, Lower Dibang 
Valley district, Mehao Wildlife Sanctuary, Sally lake, on 
bark, alt. 390-400 m, K.P. Singh & P.K. Dixit 448 (BSA).                                              

Graphis oligospora Zahlbr. apud Handel-Mazzetti, 
Symbol. Sinic. Pars 3: 45. 1930.  
(Figure 4C–D)                                                                                   

Notes: This species is characterized by its pale brown, 
rugose thallus; short and sparsely branched, emergent 
lirellae covered with lateral thalline margin; concealed 
disc; entire labia; apically to peripherally carbonized 
exciple; clear hymenium; 2–4 (–6)-spored asci with 
colorless, fusiform, transversely 8–10-septate, (26–) 
36–42 × (7–) 8–10 μm ascospores and absence of lichen 
substances. Anatomically, it closely resembles Graphis 
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Figure 4. A–B. Graphis nuda, (A) habit, (B) ascospore. C–D: G. oligospora, (C) habit, (D) ascospores. E–F: G. paraserpens, (E) habit, (F) ascospores. G–H: G. 
renschiana, (G) habit, (H) ascospores. Scale bars: A, C, E, G = 1 mm; B, D, F, H = 20 μm.
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intermediella Stirt., which has very long and radiately 
branched lirellae. The species is widely distributed in 
eastern palaeotropics.

Specimen examined: Arunachal Pradesh, Lower Dibang 
Valley district, Mehao Wildlife Sanctuary, Mehao lake, 
on bark, alt. 1550-1600 m, K.P. Singh & P. Barua 10871 
(ASSAM).

Graphis paraserpens Lizano & Lücking, in Lücking, 
Chaves, Sipman, Umaña & Aptroot, Fieldiana Bot. 38 
(1549): 96. 2008.
(Figure 4E–F)                                                                                                         

Notes: Graphis paraserpens is characterized by its 
greyish brown to pale brown thallus; elongate, straight 
to flexuose, partly branched, immersed-erumpent 
lirellae with concealed disc and striate labia; apically 
to peripherally carbonized exciple with apically thin 
complete thalline margin; 2–6-spored asci with colorless, 
muriform, 22–35 × 8.5–10 μm ascospores and absence of 
lichen substances. Morphologically, it resembles Graphis 
symplecta Nyl., which has broader ascospores (15–20 
μm, fide Lücking et al. 2009). It also closely resembles 
Graphis puiggarii (Müll. Arg.) Lücking in morphological 
characters and ascospores size but the latter species 
differs in having lateral carbonized exciple. The species 
is distributed in Costa Rica.  

Specimen examined: Arunachal Pradesh, West Kameng 
district, Sessa, on bark, alt. 1110-1500 m, Pinokiyo 64 
(BSA). 

Graphis renschiana (Müll. Arg.) Stizenb., Bericht. Uber 
die Thatigk. St. Gallisch. Naturw. Gesellsch. 184. 1891. 
Graphina renschiana Müll. Arg., Flora Regensburg 68(28): 
512. 1885. 
(Figure 4G–H)                                                                                                                            

Notes: This species is characterized by its greyish 
brown to reddish brown thallus; elongate and 
irregularly branched, erumpent lirellae with concealed 
disc and entire labia; laterally carbonized exciple; clear 
hymenium; 4–6-spored asci with colorless, muriform, 
22–35 × 10–15 μm ascospores and presence of norstictic 
acid. Morphologically and in chemistry, it resembles 
Graphis norstictica A.W. Archer & Lücking and G. borealis 
(A.W. Archer) A.W. Archer, but both latter species have 
larger ascospores. Morphologically, it also resembles 
G. deserpens Vain, which has stictic acid. This species is 
widely distributed in China, Florida, Madagascar and 
the Philippines (Pantropical). 

Specimen examined: Arunachal Pradesh, West Kameng 
district, Tipi, Festival ground, on bark, alt. ca. 160 m, 
K.P. Singh & G. Swarnlatha 4741 (BSA).

Herpothallon japonicum (Zahlbr.) G. Thor in Aptroot 
et al. Biblioth. Lichnol. 99: 44. 2009. Chiodecton japonicum 
Zahlbr., Annals mycol. 29(1/2): 77. 1931.    

(Figure 5A–B)
Notes: This species is characterized by the whitish to 

greenish-grey, minutely felty thallus lacking calicium 
oxalate crystals, I-/KI-; numerous, dense, cylindrical, 
unbranched, byssoid-felty, 0.8–1 × 0.2 mm pseudoisidia; 
whitish byssoid hypothalllus; pale brown to whitish 
byssoid prothallus and presence of gyrophoric acid as 
major substance. It closely resembles H. philippinum 
(Vain.) Aptroot & Lücking in morphology but later 
species differs in I+/KI+ blue reaction and presence 
of calicium oxalate crystals in the thallus. Earlier this 
species was reported from Japan.  

Specimen examined: Arunachal Pradesh, East Kameng 
district, Phakui Wildlife Sanctuary, Dichu-Julley Nala, 
on bark, alt. 300-400 m, K. P. Singh 10091 A, B (ASSAM).

Megalospora atrorubricans (Nyl.) Zahlbr. Cat. Lich. 
Univ. 4: 86. 1927. Lecidea marginiflexa var. atrorubricans 
Nyl., Flora Regensburg 49: 132. 1866. 
(Figure 5C–D)                                   

Notes: This species is characterized by its greyish green, 
rugulose thallus; sessile, concave to strongly convex, 
dark brown to black, epruinose apothecia; inspersed 
hymenium; brown epihymenium; 1-spored asci with 
colorless, ellipsoid to oblong, straight, transversely 
1-septate, 88–102 × 30–35 μm ascospores and presence 
of usnic acid and zeorin. In ascospores character and 
chemistry, it closely resembles Megalospora sulphurata 
Meyen, which has 2–8-spored asci and ±curved 
(sulphurata-type) ascospores. This species is widely 
distributed in the Hawaiian Islands, Indonesia, the 
Mascarene Islands, Papua New Guinea, the Philippines 
and New Caledonia.    

Specimen examined: Arunachal Pradesh, West Kameng 
district, Shergoan river side, on bark, alt. ca. 1,600 m, 
G.P. Sinha & T.A.M. Jagadeesh Ram 11416 (ASSAM).

Porina tijucana Vain., Étude Lich. Brésil 2: 220. 1890.
(Figure 5E–F)                                             

Notes: Porina tijucana is characterised by its 
saxicolous habit, grey brown to greenish brown thallus; 
emergent 0.3–0.65 μm diam. perithecia with broad 
black perithecial cap; well-developed involucrellum 
and fusiform, transversely 5–9 (–11)-septate, 69–80 
× 8.5–10 (–13) μm ascospores with gelatinous sheath. 
It resembles P. guaranitica Malme, which has a highly 
reduced involucrellum. It is also close to P. mastoidea 
(Ach.) Müll. Arg., but later species differs in having 
smaller ascospores (32–65 × 6–12 μm, fide McCarthy 
2001). The species is widely distributed in Brazil, Costa 
Rica, Colombia, Panama and Thailand.

Specimens examined:  Arunachal Pradesh, Dibang 
Valley district, Ryali-Anini forest, on rock, alt. ca. 900 
m, K. P. Singh 4783 (ASSAM); Lower Subansiri district, 
Yazali river side forest, on rock, alt. 480–494 m, K. P. 
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Figure 5. A–B. Herpothallon japonicum, (A) habit, (B) pseudoisidia (close-up). C–D: Megalospora atrorubricans, (C) habit, (D) ascus with ascospore. E–F: 
Porina tijucana, (E) habit, (F) ascospore. G–H: Rhabdodiscus crassus (G) habit, (H) ascospores. Scale bars: A, B, C, E, G = 1 mm; D, H= 20 μm; F= 25 μm.
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Singh 5547 (ASSAM).

Rhabdodiscus crassus (Müll. Arg.) Rivas Plata, Lücking 
& Lumbsch, Taxon 61. 1175. 2012. Leptotrema crassum 
Müll. Arg., Flora, Regensburg 65(21): 332. 1882.
(Figure 5G–H)                                                                     

Notes: This species is characterized by its greenish 
grey to brownish thallus; emergent to prominent apo-
thecia with broad-stump shaped carbonized columella 
with whitish pruinosity at the tip and open disc; lat-
eral carbonized exciple with clear hymenium; 8-spored 
asci with fusiform, 5–7 × 0–1-septate, 15–20 × 7–9 μm 
ascospores and presence of psoromic acid (major). 
Morphologically, it closely resembles Ocellularia papil-
lata (Leighton) Zahlbr., which has a simple columella, 
3–5-septate ascospores and lacks psoromic acid. The 
species is widely distributed in Australia, Costa Rica, 
Indonesia (Java), Japan and USA.

Specimen examined: Arunachal Pradesh, Lower Dibang 
Valley district, Mehao Wildlife Sanctuary, Mehao lake, 
alt. ca. 1,550 m, K.P. Singh & P.K. Dixit 547 C, F (BSA).    

New combinations
Recently, phylogenetic studies on Trypetheliaceae 

(Nelsen et al. 2014) have shown that the species with 

rounded (not diamond-shaped) lumina in ascospores 
cluster around the Trypethelium group, while species 
with diamond-shaped lumina form another cluster 
around the Astrothelium conicum-group, regardless of 
their ascoma organization. Accordingly following two 
new combinations are proposed.

Astrothelium meghalayense (Makhija & Patw.) Pushpi  
Singh & Kr. P. Singh comb. nov.; Trypethelium meghalay-
ense Makhija & Patw., J. Hattori Bot. Lab. 73: 201.1993. 
(Figure 6A–B)               
Mycobank: MB 814410 

Notes: Astrothelium meghalayense is characterized by 
its greenish grey thallus; multicarpic, thallus colored, 
raised pseudostromata with creamish colored top; 
inspersed hamathecium; 8-spored asci and colorless, 
transversely 3-septate, 23–30 × 7–9 μm ascospores with 
diamond-shaped lumina.

Specimen examined: Arunachal Pradesh, Lower Dibang 
Valley district, Mehao Wildlife Sanctuary, Mehao Lake, 
on bark, alt. 1,550–1,700 m, K. P. Singh & P. K. Dixit 589 
E (ASSAM).

Astrothelium subnitidiusculum (Makhija & Patw.) 
Pushpi Singh & Kr. P. Singh comb. nov.; Trypethelium 

Figures 6. A–B: Astrothelium meghalayense, (A) habit, (B), ascus with ascospores. C–D: Astrothelium subnitidiusculum, (C) habit, (D) ascospore. Scale bars: 
A, C = 1 mm; B, D = 20 μm.
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subnitidiusculum Makhija & Patw., J. Hattori Bot. Lab. 73: 
207. 1993. 
(Figure 6C–D)                                                                                                                                           
Mycobank: MB 814411 

Notes: A. subnitidiusculum is characterized by its 
brownish-yellow thallus; monocarpic, thallus colored, 
raised pseudostromata with pale top; inspersed 
hamathecium; 8-spored asci and colorless, transversely 
7-septate, 30–58 × 10–13 μm ascospores with diamond-
shaped lumina.

Specimen examined: Arunachal Pradesh, Namsai district, 
Madhuban Reserve Forest, alt. ca. 250 m, K.P. Singh 4196 
(ASSAM).

DISCUSSION  
Geographically, Arunachal Pradesh is the largest state 

among the eight northeastern states (Arunachal Pradesh, 
Assam, Manipur, Meghalaya, Mizoram, Naga land, Sikkim 
and Tripura) of India and harbours a wide spectrum of 
lichen diversity. The present study provides an idea of 
the diversity and distribution of microlichens in the 
state and provides baseline data for future research in 
this region. Arunachal Pradesh has characteristic lichen 
genera such as Coccotrema (Singh and Singh 2012c), 
Erythrodecton (Singh et al. 2009) and Mycoblastus (Singh 
and Singh 2015), which are hitherto unknown from the 
other parts of India. Forty-eight species (marked with 
an “E” in Appendix, Table A1) are endemic to India. 
Thus, Arunachal Pradesh has a distinct and unique 
lichen diversity and justifies its inclusion as a hotspot of 
biodiversity in the Indian Himalaya. Habitat-wise, 265 
species are corticolous (67%), 98 species are foliicolous 
(25%), 27 species are saxicolous (7%), and four species 
are terricolous (1%). It is observed that the corticolous 
and foliicolous species are dominant and commonly dis-
tributed in almost all localities where as saxicolous and 
terricolous ones are scarce. 

A comparison of microlichen diversity with other 
Indian Himalayan states indicates that the Arunachal 
Pradesh has the highest number of microlichen species 
known so far (Figure 7). The state has 404 species, but 
Uttarakhand has 282 species, Sikkim has 265 species, 
Himachal Pradesh has 155 species, Jammu and Kashmir 
has 149 species, and West Bengal-Darjeeling has 114 
species (Singh and Sinha 2010; Upreti et al. 2010; Sinha 
and Jagadeesh Ram 2011; Jagadeesh Ram and Sinha 
2011a, 2011b; Joseph and Sinha 2012, 2015; Goni et al. 
2015). Similarly, a comparison among the north eastern 
states the Arunachal Pradesh also shows high percentage 
of microlichen diversity (Figure 8). 

The rugged, hilly, and largely inaccessible terrain, 
which is cut by many rivers and streams originating 
from higher Himalayas, has made lichen surveys in the 
region extremely difficult. As a result, many areas in 
the north at higher elevations are still lichenologically 

unexplored; future exploration of these areas may 
provide many interesting finds. The present assessment 
of microlichens will be helpful in biomonitoring and 
climate change studies, conservation research, and 
sustainable utilization of lichen resources.
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