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Lichen Taxonomy

Over the last fifty years the taxonomy of lichens has been in turmoil as new 

technologies have allowed investigations to proceed. Integrating the taxonomy of 

lichenized fungi with those of the non-lichenized fungi has also resulted in great change.

Detailed anatomical studies, studies of development and studies in lichen chemistry 

have each resulted in major realignments of the lichens.

In common with other groups of organisms, the lichen forming fungi are now being 

examined using nucleic acid sequences and phylogenetic analysis. These powerful tools 

are producing new insights into the systematics of the lichens and will continue to do so.

Taxa and their classification are increasingly being defined by their genetic affinities, 

along with morphological and chemical attributes. This has resulted in numerous name 

changes and re-organisation of families. This new genetic information sometimes 

confirms the existing classification and sometimes can be quite surprising.

The extent to which the anatomy and morphology of crustose lichens is taxonomically 

informative is being investigated. It may well be that evolution and hence taxonomic 

arrangement has occurred at physiological or developmental levels, resulting in a 

diversity of apparently similar individuals in different taxa (sometimes called 

cryptospeciation).

Morphology and chemistry now allow a reasonable and practical approach to the 

identification of lichens. That era may eventually come to an end but not in the 

foreseeable future.

Getting started

Identification of lichens has the reputation of being very difficult. True, getting started 

can be a challenge! 

Lichen identification works on both visible (morphological and anatomical) characters 

and on invisible chemical characters.  

Lichens are small and many of the characters are barely visible to the naked eye.  This 

makes lichen identification rather different from flowering plant identification.

The larger lichens, those that are shrubby (fruticose) and leafy (foliose) are the most 

obvious and the easiest to determine to species. The crustose lichens are still relatively 

poorly understood in Queensland, and their identification requires great patience, 

considerable skill and a good microscope. 

Like all fields of study, lichenology has its own language which requires patience to 

learn but, once learned, makes the task much easier.
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A less common form of conidiomata are hyphophores which occur as minute small 

stalked, cup-like or tent-like structures on the upper surface of some lichens, especially 

those growing on leaves. The forms of conidia and conidiomata are often used as 

taxonomic characters.

The photobiont

It is quite easy to tell if a lichen has an alga or cyanobacterium as its photobiont.  

Simply cut a piece of the thallus in half and examine the cut edge under magnification.  

Algae typically form a layer that is a bright grassy green colour. Cyanobacteria form a 

blue-green or blue-grey layer. Cyanobacteria also are usually in lichen that are jelly-like 

when wet and almost black in colour.

If the photobiont is a green alga, it is a species of Trebouxiophyceae or Ulvophyceae.

The taxonomy of these enigmatic groups is not well advanced and molecular studies are

portraying a complex story. That organisms from such diverse levels of taxonomy are 

involved is astonishing.

The number of genera and species of green algae involved in lichens is far from clear. 

The two largest genera are Trebouxia and Trentepohlia, each occurring in many genera, 

but Coccomyxa is another important member of the Trebouxiaceae that occurs 

especially in lichens with Cladonia. Trebouxia is distinctly green and unicellular, 

whereas Trentepohlia in lichens forms few-celled filaments or is unicellular and 

accumulates orange pigments and the cells are often yellowish. The chloroplast in 

Trebouxia is star-shaped in the centre of the cell, whereas in Trentepohlia the 

chloroplast is wrapped around the wall of the cell. Lichens including Trentepohlia 

sometimes become yellow to orange. 

Trentepohlia-based lichens tend to occur in tropical and subtropical environments, 

especially with fungi from Graphidaceae and Arthoniaceae. Cephaleuros which is found

in subcuticular leaf lichens may prove to be a variant of Trentepohlia. Lichens with 

Trentepohlia as a photobiont are almost all crustose. Lichens with Trebouxia as 

photobiont are widespread, penetrating extreme environments and include the bulk of 

foliose and fruticose species.

The most common cyanobacterial photobiont is

Nostoc, a filamentous genus which fixes

nitrogen from the atmosphere. Nostoc occurs

alone or in combination with green algae in the

families Collemataceae, Pannariaceae,

Lobariaceae and Nephromatacae amongst

others. A number of coccoid cyanobacteria (e.g.

Gloeocapsa) also occur in lichens, especially in

the family Lichinaceae.  Many of the

identifications of photobionts are tentative. The

taxonomy of these organisms is incomplete

making accurate classification impossible

without much more information.
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Lichen chemicals

Many lichens produce large quantities of unique lichen chemicals that are deposited 

around the hyphae.  In most cases these chemicals are not water-soluble. The role of the 

compounds varies, some are apparently to do with management of the light regime, 

some have antibiotic properties, and some may be anti-herbivore compounds. The 

metabolic pathways that produce these chemicals are genetically based, which makes 

the chemicals themselves taxonomically useful. 

The chemicals are deposited specifically in various tissues. A few chemicals are found 

only in the cortex, and these may influence the colour of the upper surface. Most lichen 

chemicals are found in the medulla, and a few pigment the medulla.  Melanin derived 

pigments are found mostly in the lower cortex, but do occur in the upper cortex of some 

genera. Apothecial tissues may also accumulate specific chemicals in different layers. 

Fortunately, it has been discovered that some of the lichen chemicals show colour 

reactions with a variety of reagents. This makes chemical tests easy, and, since clear-cut 

taxonomic characters are few on a lichen, chemical tests are very useful indeed.  How to

carry out these tests is discussed below. 

Performing colour tests

Lichens produce a wide range of chemicals that are taxonomically significant. In this 

respect lichens are similar to the fungi that produce antibiotics.  The chemical variation 

is usually associated with visible variations, even if these are sometimes subtle.  These 

chemicals are best detected by such techniques as Thin Layer Chromatography or 

Nuclear Magnetic Resonance.  These techniques are beyond all but a few of us. A range 

of chemical colour tests, however, provide a lot of the information needed. Using colour

tests is simple and safe if care is taken.

Tests are performed on either the upper surface (upper cortex) of the lichen, or on the 

medulla, a cottony layer beneath the cortex. The medulla is usually white, but is 

sometimes buff or even red.  

To carry out a test use a dropping rod or straightened paper clip to put a small drop of 

liquid on the cortex, and watch for colour changes. 

If you need to test the medulla, the most common test, cut away a small area of cortex to

expose the medulla, then place a tiny drop of fluid (or gel if using beard colour for P 

tests) and watch for colour change. 

A colour change may take 10 seconds or so – and the colour may first be one colour 

(e.g. yellow) and then turn another (e.g. red).  Sometimes the colour appears then 

vanishes after a short time. Watch for changes!

Spot tests of foliose or fruticose lichens should be done under a dissecting microscope. 

On crustose lichens tests are best done under a compound microscope on a small portion

of tissue under a cover-slip.

For a KC test first add a drop of K solution then a drop of C solution. 
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The colour of lichens

Lichens commonly have quite distinctive colours when they are air dry.  All colour 

references in this account are for air-dry thalli.

The common colours of lichens can be attributed to the accumulation of complex 

organic chemicals in the upper and lower cortex. The colour of most lichens is therefore

much the same whether living or dead. Some however, have no chemicals in their 

cortex or have radically different chemicals that may change with time after death of the

lichen. 

Below are some common chemicals in the cortex of lichens and the associated colours 

and tests:

Thallus colour Chemical Test

Grey ±Atranorin K+ yellow

Grey ±Lichexanthone K‒, UV+ gold

Yellow-green Usnic acid K‒, KC+ yellow

Gold Parietin K+ wine-red

Olive-brown Melanins
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Some lichen chemicals are fluorescent under ultra-violet (UV) light.

© Robert Lücking
https://canadianmuseumofnature.wordpress.com/2014/08/28/

fluorescent-lichens-dazzling-creatures-of-light/



Keys 

• Key to the Genera of Australian Macrolichens. 
Flora of Australia Supplementary Series Number 23.

https://www.anbg.gov.au/abrs/lichenlist/Macrolichens.pdf 

• Checklist of the Lichens of Australia and its Island Territories 

https://www.anbg.gov.au/abrs/lichenlist/introduction.html 

• Flora of Australia Volumes 54, 55, 56A, 57 58A
Contain keys and species descriptions.  

• The Lichens of Subtropical Queensland
https://tinyurl.com/3s2yjurf 

Rogers, R.W.  (2016)

Other Resources

Websites

• Australasian Lichenology
The official publication of the Australasian Lichen Society.

https://www.anbg.gov.au/abrs/lichenlist/Australasian_Lichenology.html

• Australian Lichen Name Index – Name Check
https://lichen.biodiversity.org.au/nsl/services/search/taxonomy

• Australian Lichens
https://www.anbg.gov.au/lichen/

• Flora of Australia Glossary – Lichens
https://www.dcceew.gov.au/science-research/abrs/online-resources/glossaries/lichen 

Books and brochures

• A Guide to Lichens of Morwell National Park
Louwhoff, S.  (2015)  Brochure

• Lichens of rainforest in Tasmania and south-eastern Australia
Kantvilas, G. & Jarman, S.J.  (1999)

• Lichens of South Australia
Filson, R.B. & Rogers, R.W.  (1979)

• Tasmanian Lichens Identification, Distribution and Conservation Status I. 
Parmeliaceae
Kantvilas, G., et al.  (2002)
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Photographs

Amandinea punctata showing the 

crustose growth habit.  The thin white 

thallus is surrounded by a thin black 

margin, the prothallus emerging from 

beneath.  The small black apothecia are 

densely crowded on the thallus and 

have a narrow, black lecideine exciple.  

On the trunk of a mangrove in Moreton 

Bay.  

Caloplaca cerinella is commonly found

on wood and bark. The thallus is white. 

Apothecia have orange discs with a 

white thalline margin surrounding the 

disc. On bark of a palm trunk in 

Brisbane. 

 

Candelaria concolor is a minutely 

foliose species found on bark especially

near roadsides and somewhat polluted 

areas. On Cupressus in Oxley.  

Canoparmelia aptata is common on 

wood and bark and is often found on 

old fences.  This foliose species is one 

of the few lichens that grow on 

charcoal.  C. texana is morphologically 

identical, but differs in medulla 

chemistry. 
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Glossary

Adnate Attached to, joined to.

Amphithecium Tissues surrounding the hymenium, especially exciples.

Amyloid Reacting I+ blue with Lugol’s iodine (IKI) (see 

Hemiamyloid).

Anastomosing Branching and rejoining, netlike.

Angiocarpic Having an exposed hymenium, for example an 

apothecium.

Anisotomic Unequal branching, with a distinct main axis and smaller

side branches.

Apical At the tip.

Apothecium Reproductive body having an open disc with a layer of 

asci and sterile structures. The disc of the apothecium 

may have a distinct margin that is said to be thalline (or 

lecanorine) if it has algae in its tissue and proper (or 

lecideine) if it does not.  (Figure 8)

Apressed Pushed against.

Arachnoid Cobwebby.

Areolate Cracked into tile-like portions, the cracks penetrating to 

the substratum.  (Figure 1)

Ascomata A generic term for the structure within which asci are 

found – e.g. apothecium perithecium.

Ascospores Spores formed inside an ascus as the result of meioisis, 

usually producing 8 spores, but sometimes many more 

or less.

Ascus Minute sac containing spores (usually 8) formed by a 

sexual process, characteristic of the Ascomycota. 

(Figures 10 and 11)
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