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ABSTRACT

This thesis deals with thg history of lichenology in Tasmania,
the composition of the Tasmanian rainforest lichen flora and the
ecology of rainforest 1lichens. The first part (history) provides a
~ context for the floristic and ecological sections and traces the
development of lichenology from the first éollections to the present.
Two - periods of lichenological activity are apparent in Tasmania. The
~ first, in the 19th Century, saw the discovefy and.descrihtion of much
 of thé- flora. The second, which commenced within the last two
decades, has involved the relearning of early knowledge and its
reappraisal in terms of modern taxonomic principles..

In the present study, 208 species, comprising 128 macrolichens
and 80 crustose spécies, are reported from Tasmanian rainforest. The
inventory of macrolichens is considered ﬁirtually complete and an
identificatibn key for the species 1is provided. Crustose lichens

remain poorly known and only the more common or distinctive species

' 'are included. Brief descriptions for all sﬁecies, as well as habitat

and distribution data, arefprovided. Approximétely 60% of the species

belong to the "austral _cool temperate" phytogeographical elemeht,

althoudh ‘the "Australian" and "cosmopolitan" elements are also well-.
: repregéhted; There_fare very few endemics_and'TG% of the flora also
occurs in New Zealand. Some lichens are confined to rainforest but

- many species occur also in other high-rainfall vegetation. Most
‘species are widespread within rainforest but large scale disturbance

and the fragmentation oflrainforest stand# poses a threat to their

‘survival. _ ' '

The vert1ca1 ~ distribution of 1lichens in rainforest is
-1nvest1gated by dlrect gradient ana;yses and by the numéﬁical
~ techniques of ordination and classification. Liéhéns respohd-fo a
coﬁplex'environmenfal gradient which extends from the forest floor to
the' canopy. This height gradient entails the components of mlcro-
climate and substrate age, with the shad:est, oldest substrates near
the forest floor and the most exposed, youngest substrates in the
'canopy. The character of the host tree and the local structure of the
forest modlfy the effects of height. Individual lichens mostly have ‘
broad{ overlapping distributions with recqgniéable optima. Similarly,

aggregations of species characterise particular habitats along the



-compiex height gra&ient. Relationships between lichen diversity,
héight and substrate age are also apparent.

'Au,ciassification of lichen vegetation in rainforest at Liftle
" Fisher River, - hdrthern Tasmania, is undertaken using
phytosociological techniques. 11 communities are described and, aparf
from minor compositional details, these are widespread in Tasmaniah
rainforest. A pumericél1c1assificationuprovides supporting evidence
for the phytosociological classification and the relative merits of.
the two approaches are discussed briefly. A scheme of inter-
relationships and successional pathways among the communities is
proposed. This scheme is supported by an ordination which illustrates
the  ecological and distributional trends described. Ecological
centres of distribution for bryophytes and different lichen growth-
habit groups are also illustrated. Three environmental gradients are
of partiéular importance: age of substrate/ height above ground,
M'moistufe and substrate_téxtufe. These results independently.support
”7the' analyses of environmental gradients in the vertical distribution
study. Furthermore,'the aggregations of spediesvpreviously identified

along the vertical grédieht'are referable to phytosociological units.
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A. STATUS OF LICHENOLOGY IN TASMANIA

’ *
Early history of lichenology in Tasmania

1.' Contributions of the early explorers

The earliest published account of an Australian lichen relatés

" to Baeomyces reteporus Labill. (now . Known as Cladia retipofa

(Labill.) Nyl.). This was first collected in Tasmania by Jacques
" Julien de Labillardidre (Labillardiére 1807), the botanist and chief
 scientist on a French expedition commanded by Bruni D'Entrecasteaux.
.The French were in Australian waters for nearly four years, including
two periods in south-eastefn Tasmania (April 1792 and January 1793).
Labillardiere's account of the botany of the voyage, Novae Hollandiaé '

Plantarum Specimen (published in two parts in 1804 and 1807), is the

first botanical work devoted to the flora of Australia and Tasmania.

265 plant species are described but Baeomyces reteporus is the only

~lichen included; although Labillardiére did collect other 1ichens
.during the expedition. The collecting 16cality fdr.Baeomzces‘is given
és 'Capite'Van Diemén', a general name used by Labillardiére for all
his collections from Tasmania. ' b

The voyage of D'Entrecasteaux was followe%‘that of another
Frenchman, Nicolas Baudin. The expedition was in Australian waters
between 1800 and 1804 and, in additioﬁ:to;landfalls oh the mainlaha,
explored Tasmania's east coast and King Island. Extensive botanical
collections were made by Leschenault dé:la Tour and his assistant, A.
,Guichenot, as well as by the zoologist, F. Peroh. No comprehensive
account of the botany of the voyage was complefed, although isblatéd
collections are cited in early lichenological works. For example,

Sticta delisea Fée, described from King Island, was.almost certainly

collected on ‘this expedition. It also appears that at least part of
Labillardiere's collection of Tasmanian lichens, -depositéd in
Florence (Herb. Webbianum), was in fact collected by Peron (D.J.

 _Ga11oway»pers,>comm.),

* This section is abridged from Kantvilas, G. (1983) A brief history
of lichenology in Tasmania. Pap. Proc. R. Soc. Tasm. 117: 41-51.




In 1801, the British Government commissioned Matthev Flinders
to undertake a survey of the south coast of Australia. Accompanying
the voyage was the Scottish botanist, Robert Brown. No landfalls were
made in Tasmania but Brown 1later spent nine months in the state,
arriving in 1803 with Lt. Bowen and the first settlers. The botahical
results of Brown's visit to Australia were published in 1810 in his

Prodromus Florae Novae Hollandiae et Insulae Van Diemen. The work

dealt with 4,200 plants but included no cryptogams. However, a list
pf- 58 1lichens recorded by Brown (but lacking locality data) was

publishedb in the appendix to Flinders' A Voyage to Terra Australis

(Brown 1814). Brown's ambition to publish a more detailed catalogue
of lichens was not realised and, after his death in 1858, his
collection remained in obscurity in the British Museum. Eventually
the Reverend @ James Crombie, a leading British lichenologist,
published a catalogue of 1lichens from Brown'svherbarium (Crombie
1880). It contained 75 species, 1including 12 descriptions of new
lichens, three by Crombie, seven by the Ffench lichenologist, William
'Nylander, and two from Brown's original notes. Forty-two of these
lichens were from Tasmania, the localities being 'Derwent River',
'Table Mt. (=Mount Wellingtdn) and its foothills' and 'Risdon Cove'.
1 However, at least ~some of these loéalities should be treated with
"extreme ‘caution. Two of the new species from Mount- Wellington,

Parmelia australiensis and Chondropsis semiviridis, have never since

been ' reported frqmiTasmania. Both 6ccur-alodg the arid coast of the
Great Australian Bight ‘and it seems 1ikely that either Brown or
Crombie muddled their labels (see Paulson 1930, Filson 1976).

2. The éarly colonial period

- With the establishment and growth of the Australian colohies,
~ the main thrust‘bf botanical expldration shifted from the sea-faring
botanist cénfined to the coast, to the resident collector with access
" to the inland. Sir Joseph Banks, who had previously ensured that
botanists were fenlisted for the British vbyages of discovery,'began
to send collectors to the colonies or  to recruit the seftlers
-themselves. On the death of Banks in 1820, this task fell to William

Jackson Hooker. ’ R B o | _

R One of Hooker's earliest éontabts_ in Tasmania was Robert

William ~Lawrence, a young man of leisure with an avid interest in .

botany. Their correspondence began in 1830 (see.Bdrns & Skemp 1961)



and soon afterwards, Lawrence also introduced his friend, Ronald
Campbell = Gunn, fo plant collecting. Shipments of specimens (of
lichens and higher plants) from Lawrence and Gunn were to prove
invaluable to botanists in England whose studies of the Australian
flora relied completely on the receipt of adequate material from the
colonies.‘ With the tragic death of Lawrence in 1833, Gunn ‘became
Hooker's most impoitant correspondent in Tasmania. | _ '

In 1840, Hooker's son, Joseph Dalton Hooker, arrivedv_in
Tasmania with an expedition commanded by Sir James Clarké Ross in the
v Ships. "Erebus" and "Terror". Although Joseph Hooker was employed as
'assistant surgeon aboard the "Erebus",vhe was also an adept botanist,

as was David Lyall, his counterpart on the "Terror". The main aim of
the voyage ﬁas to study terrestrial magnetism but, due to the
expertise of these two members of the crew, the greatest
cont:ibutions were in natural history.»During two separate periods of
‘thrée months in Tasmania, the botanists made their acquaintance of
Gunn and collected in many areas of the island. The expedition
remained 1in southern waters for three years (between 1839 and 1842)
and visited Tasmania, New Zealand, Antarctica, the subantarctic
islands and southernmost South America. An enormous coliection,
consisting of marine animals as well as plants, was amassed in that
‘time. Largely at the insistence of his father, Joseph Hobker embarked
“on the ambitious project of writing an account of the botany of the
regiohé he visited. v | |

- For the study of the lichens, Hooker gained the assistance of
Thomas Taylor, Professor of Botany at Cork and an expert on lichens,
mosses and  liverworts. In 1844, they published a catalogue of 151
'lichens collected on the - voyage. Fifty-four - Qf these were new
species, eleven from Tasmania (Hookér_& Taylor 1844). In the same

year, the first part of J.D. Hooker's Botany of the Antarctic Voyage

(i.e. Flora Antarctica, Vol. 1) was published, also containing a

section on lichens by Taylor and Hooker. Taylor published additional
contributions alone  (Taylor 1844, 1847), including three new
Tashanian species originally collected by Lawrence. with the death of

‘Taylor in 1848, studies on the 1ithens from the voyage were continued

- by the Reverend Churchill Babington.

1860 saw the publication of Flora'Tasmaniae, the third part of

.IJ.D. Hooker's Botaﬁy' of the'Antarctic Voyage and a landmark in the

history of Tasmanian botany. This work,vdealing withvangiosperms,

gymnosperms,'pteridophytes; bryophytes;jalgae, lichens and fungi, was



-the first attémpt to document the total flora of Taémania, a feat
. which . has nevef since been repeated despite subsequent revisions of
| selected plant groups. The lichen section was written by Babington, -
assisted by the bryologist, William Mitten, who collaborated in the
account of the crustose species (Babington & Mitten 1860). Ninety-

three lichens were enumerated, two of which, Sticta cetrarioides (=

Heterodea .muelleri (Hampe) Nyl.) and Baeomyces heteromorphus Nyl.,

were described as new. ‘Specimens from a variety of sources were
. acknowledged. These included the collections of Léwfence and Gunn as
well as the vast herbarium amassed by Hooker and Lyall on the
Antarctic voyage. In addition, specimens were obtained from the
_ Tasmahian. architect, painter and plant collector, William Archer,
from the préféssional collector, Samuel - Mossman, and from the
“herbarium of Alan Cunningham. Further specimens had been provided by
Ferdinand von Mueller, a German emigrant who worked in Adelaide as a
pharmaCist. His chief interesf was botany and he corresponded with
Hilliam' Hooker as well as with numerous other botanists; both abroad
‘and  in the Australian colonies. His sources of Tasmanian plants
included Charlés Stuart and Augustds 01dfie1d, and the lichens from
these Colleétions_were placed at the dispbsal of Babington and Mitten
for the Flora. ' | -

Although Hooker's Antarctic Qoyage ranks supreme in terms of
the botanical exploration of the southern zone, it was by no meanS a
unique venture. A similar expedition was undertaken almost
simultaneously (1837-1840) by the French under the command of Dumont
D'Urville. The voyage parallels that of Hooker, particularly in its
. 'study of terrestrial magnetism. Botanical céllections were undertaken
bY ‘Hombron, the surgeon,  Jacguinot, the second-in-command, ahd by
D'Urville himself. The botanical reéulfs of the expedition were
published by Hbmbron 'and Jacquinot in 1845. The crypfogamiijlants
were studied by the _French lichenplogist,_ Camille Montagne. His
account of the 1lichens (Montagne '1845) lists Species_ from the
P&éific, the Straits of Magellap and Név Zeéland, as wéli as two

species lfrom Tasmania, Usnea florida .and Cladonia furcata_vér.

" pungens, 'cqllected¢ at Hobart by Hombron. Montagne's work also
contains one of the earliest accounts of the similarities in the

‘lichen floras of the northern and southern cifcumpblar regions.



3. The late Nineteenth .Century

By the midﬁle of " the- 19th. Century, a core of enthusiastic
'naturalists was active in Tasmania, encouraged by the personal visits
‘of Joseph Hooker (in 1840-42) and the renowned phycologist, William
.Harvey (in 1855). Ferdinand von Mueller, now based in ‘Melbourne, had
emerged as one of Australla s most accomplished botanists and had
established a large network of collectors. 1In Tasmania, Charles
'Stuart remained von Mueller's most active lichen collector and many
of Sfuart's lichens were forwarded to Dr. E. Hampe in Germany. Hampel
puh11shed _a' catalogue containing 36 Tasmanian 11chens (Hampe 1852)

1nclud1ng two new spec1es Lecidea stuartii and Biatora byssacea. Von

Mueller received other Tasmanian lichens from T.A. and B. Gulllver,,
Skelton Emmett, Ambrbsé Neale and Dr. George Fordyce Story. These
collections were sent ‘to Anton vbn Krembelhuher in Munich
(Krempelhuhqr 1881) . Through his experlence w1th Australian material,
-IKrémpélhuber-'was ~able to assist von Mueller in compiling a list of
1icﬁéns- for- his Fragmenta Phytogggphlae Australiae (published from
1858 to 1881) (Krempelhuber 1880). | |
Much of the nomenclature of Australasian lichens was revised ﬁy

_Df. Jean Muller 1rgoviensis in Geneva in a series of publications
dating from about" 1878. This work inclpded Tasmanian lichens from
many earlier collections (Muller Arg. 1882a, 1882b, 1883, 1889) as
', yéll Ias a revision of Krempelhuber's work (Muller Arg. 1887). Nﬁlle;
o ArgovignSis also corresponded with Ferdinand von Mueller from. whom he
received 1lichens that included occasional sbeciméns from Tasmania
collected by von _nueiler;himself. Additionai studies on Tasmania's
"lichen flora were undertaken by Dt.'James Stirton in Scotland who
received specimens fromlmany par;s of_the wdrld. The majority of his
TaSmaniah.'lichens vwere collected by:Hﬁgh Baton'énd the local plant
coilectors, Walter Campbell, Mrs Heywood McEwéd and E. Spong. Stirton'
described eight new species from Tasmania (Stlrton 1876, 1882, 1898,.
1900) . o

Up to this point, the history of Tasmanian lichenology entailed'
the export of specimens for study by overséés éxperts. Local interest
and expertise with cryptogams was sldw to develop and the years

_vfollbwiﬂg the publication of Hooker;s-Flora Tasmaniae saw a gradual

o decline’ of interest in 11chenology in Tasmanla However, 1n 1884, the
Royal Soc1ety of Tasmania gained three new members, a11 of whom were

" to make a significant contribution to bryology and/or lichenology.



They were Richard Austin Bastow, William Anderson Weymouth and
Leonard- Rodway. 'Nevertheless, none nere to actually publish any
lichenological works relevant to Tasmania.

‘Bastow arrived in Tasmania in 1884 from Manchester. He studied
both lichens and bryophytes and collected throughout Tasmania. He was
~also a qualified architect and .soon put his skills to use in
illustrating- his publications with excellent 1line drawings.
Unfortunately, his published works did not extend to Tasmanian
lichens. Although he was a true pioneer in developing a local
lichenological following in Tasmania, he is best remembered today for
his accounts of the mosses, livervorts and algae. In 1888, he moved
E to Heihourne where his attention turned to the Victorian flora.

. " Weymouth was a second generation Tasmanian who lived in Hobart.
_He' collected bryophytes and lichens as a hobby and corresponded with
and sent specimens to numerous overseas experts. A catalogue of
sixty—thnee'lichens collected by him was published in Italy by Jatta.

Ten new species, including Ochrolechia weymouthii, and three new

.varieties were described (Jatta 1910). Like Bastow, Weymouth's
'greateSt contribution to Tasmanian hotany was in- the field of.
' bryology. Although he was working towards a bryophyte flora of
‘Tasmania, the final work was undertaken by Leonard Rodway in 1912.
Rodway became the greatest Tasmanian botanist of his time and author
ofltmore than fifty worke, including the Flora of Tasmania in 1903. .
Although he made occasional collections of lichens (Cheel 1912, 1914)
_,they proved to be one of the few plant groups he did not study in
 detail. | | . - ' -
B DeSpite the large collection of lichens amaésed by Bastow and

Weymouth, it was left to mainland 1ichenologists'during this time to
make the most important contributions to Tasmanian lichenologf; The
Reverend- Francis Robert Muter Wilson, -a Presbyterian minister in
- Melbourne, was Auetraiia's most prod&ctive lichenologist. He
maintained active cottespondence with'Eutopean specialists suoh as -
_nﬁller_Argotieneis but he also published much of nistoﬁn work. In the
early 1890's, he visited Tasmania to collect lichens and make his
Iacquaintance with 'local Tasmanian naturalists, notably Weymouth and.
Augustus 'Simson,:the founder and secretary of the Northern Tasmanian
Natural Science Association. _

| In 1893, Wilson published a list of 151 Tasmanian lichens,
“based lon his own collections and_ those of a number of Tasmanian

. 'naturalists - R. Bastow, W.A. Weymouth- and A. Simson as well as



Morton Allport, Miss Lilley and Mr. Coates (Wilson 1893). In additidn
he acknowledged a single specimen collected by Jules P. Verreaux who
had visited Tasmania between 1842 and 1847 as a collector for the‘
Museum of Natural History in Paris. Wilson updated much of the
earlier work on Tasmanian lichens and'included brief descriptions of
all the species. His paper remains the most comprehensive single
.aécount of the Tasmanian lichen flora to this day.

Another prominent mainland 1lichenologist was John Shirley, a
-teacher and school inspector in Queensland,'who published his Lichen

Flora of OQueensland in 1888-89. He visited Tasmania in 1892 for a

. meeting of the Australasian Association for the Advancement of
Science.’ Here he met Weymouth who had presented a paper on the
'fbryothtes of Taémania to the meeting and who gave him a selection of
llichen specimens from his herbarium. ShirleY's first.contribution to
‘Tasmanian lichenology was a catalogue of 158_ species based on
virtually all of the literature published up to that time (Shirley
1893). The following yéar he produced a list of 55 additional lichens
based on his.own and Véymouth'é collections (Shirley 1894). Seven new

species were described, including Patellaria (=Bacidia) weymouthii.

With this - paper, Shirley's contributions to Tasmanian lidhehology
éeased.' However, in 1912, _he gaingd a DSc. from the University of
.Sydney for a thesis entitled. 'The thallus of the genus Parmelia', a
'woik which was subsequeﬁtly published in Tasmania by thé Royal
Society (Shirley'1918).

””4.,_Thé early Twentieth Century

The beginning' of fhé 20th Century sa& the death of Wilson (in
1903) and the subsequent decline of lichénologj both in Tasmania and
Australia. Austraiian liéhenology .aSﬂ a .whole,,sustained é great
tragedy .with theflo#s of:a crate of Hils¢hfs»type-specimens en route
‘to italy in 1907 (see Filson 1976). In Tasmania, the void léft'by
Bastow and,weymouth ;emained unfilled. Océasional isolated gatherings
were made by a number of collectors (Guétév Weindorfér,fLillian Gibbs
and.f F.E. Burbury) but no systematic study' of the group was
) undertaken. A brief period of activity centred around Edwin Cheel ih
, Sfdney ﬁhof beéame Curator at the National Herbariﬁm there in 1924.
Many Tasmanian specimens (including some collected by A.H.S. Lucas,

’J.Hg Maiden and C.L. Atkinson) are cited in hisichiefly bibliographic



publications (Cheel 1912, 1914). Nevertheless, this period saw a

general loss of interest in lichenology, even on a world-wide scale.

The present state of knowledge

The revival of 1lichenology in the Northern Hemisphere in the
late 1950's and 1960's soon saw a renewal of interest in the
Australian .flora. The late Geoffrey Bratt became a keen collector in
Tasmania, largely as a result of his earlier travels in Patagonia.
His collection of c¢. 15,000 specimens is housed in the Tasmanian
Government Herbarium (HO). In 1963, Wetmore published a catalogue of
Tasmanian lichens, .éiting all the published records of Tasmanian
'species (Wetmore 1963}..These were gssentially 19th Century records
- and amounted to 421 species in 82 genera. A directory of collectors
and the location of their herbaria was also included, but no critical
taxonomic evaluation of the species was attempted. A similar work on
the lichens of the Australian mainlanﬁ was later produced by Weber
and Wetmore (1972).

_ Since then, updated accounts of some genera have been produced
for the RAustralian region, superseding their treatment in Wetmore
(1963) and thus hastening the need for a neﬁ checklist. These genera
‘include Cladia (Filson 1981), Haematomma (Rogers 1982), Heterodea
(Blackman et al. 1973, Filson 1978), Hypogymnia (Elix 1979),
Knightiella (Galloway and Elix 1980) Parmelia (Filson 1982, Galloway
and Elix 1983, 1984), Rinodina (Mayrhofer 1984), Teloschistes and
Xanthoria (Filson 1969) and Umbilicaria (Blackman et al. 1974).

Studies on the New Zealand lichen flora have also had a

"~ . profound influence on Tasmanian lichenology in revising the taxonomy
“of many generé which are also important in Tasmania. This work
includes the pioneer studies of H.H. Alian,'w. Martin and J. Murray
(see Galloway 1974) as well as more recent sfudies, e.g; Baeomyces
(Galloway 1980a), Coccocargia {Arvidsson and Galloway 1979), the
- Graphidaceae (Hayward 1977), Lobaria (Galloway 1981),
Pseudocyphellaria -(Galloway 1983a, Galloﬁay and James 1977,1980,
‘Galloway et al. 1983, Wilkins and James 1979), Rinodina (Mayrhofer

'1983), Stereocaulon (Galloway 1980bi, Thyganothecﬁum (Galloway and
Bartlett 1982) and Xanthoparmelia (Galloway 1980c). The recently
. published Flora of New Zealand lichehs,-(Gallqway 1985) is of

particular relevance'to-Tasménia and will greatly promote lichenology
in the'whole of the temperate Southern Hemisphere.



Collections from Tasmania have also figufed in several fecent
 world monographs, e.g,_.Cetraria (Karnefelt 1979), Chrysothrix
(Laundon 1981), Cladina (Ahti 1961), Coccocarpia (Arvidsson 1982);
Collema (Degelius 1974), egella (Arvidsson and Galloway 1981), the .
Megalosporaceae _”(Slpman 1983), Parmelia (Esslxnger‘ 1977),

Pseudoparmelia -(Hale 1976a)} Psoromidium (Galloway and James 1985),

Relicina (Hale 1975b) and Sphaerophorus (Ohlsson 1974), as well as in
the studies on Alectoria (Hawksworth -1972), Cladina. (Ahti 1984),
Cladonia (Ahti 1980) and Gymnoderma (Yoshimura -1973). This has

occurred mainly through the review of existing 19th Century -
collections as well as through the dissemination of more recent
collections. For example, frequent visits by Northern Hemisphere
lichenologiéts :in the last five years have also led to the wide
dlstribution of Tasmanian material. Furthermore, the’present'project
involved the sending of con51derable numbers of Tasmanian specimens
to specialists for determ1nat1on and comment

New spec1es from Tasmania have been_published in the genera
Cladonia (Archervl982, 1984, 1985), Lichina (Henssen 1969), Parmelia
(Elix 198la, 1981b, Filson 1984), Psoroma (James and Henssen 1975),

Roccellinastrum (Henssen et al. 1982) and Stereocaulon (Gallovay et

al. 1976) whilst the -new Tasmanian genera Conotremopsis and Wawea
have been published_by Vézda (1977) and Henssen and Kantvilas (1985)

respectively. 'Additional new species from New Zealand (Galloway

1983b, Martin 1962) also have particular relevance to Tasmania, as do
the new.-species.from Australia;published by Archer (1980), Elix and
- Stevens '(1979) and'_Elix and Armstrong (1983). New records of
Tasmanian 'lichens“are'givenvby Bratt ahd’éashin,(l975, 1976), Filson
‘and Rogers (1979), Elix and Strelmann (1982) Kantvilas et al. (1985)
as well ‘as in this thesis. ‘v

The upsurge of_1nterest in lichens in Australia is reflected in
‘the existence of an active Australasian Association for'Lichenology
(formed in 1974), the publication of ifwo handbooks on theAflora
(Filson and Rogers 1979, Rogers 1981) and,,hore”fecently, a revised
: checklist'.of Australian lichens (Filson 1983). However, despite this
recent proliferation~ of publications onv selected Australasian :
lichens, no completed flora is available at:present, not even for the
macrolichens.. The intention of the Flora of Ausfralia Project to
' Ecommlt ‘four volumes to the lichens prom1ses a bright future for th1s

,prev1ously much neglected branch of botany.



Purpose of the present study

In the preceding sections, the current state of lichenology in
Tasmania has been placed into perspective against ité historical
background. In summary, previous étudies have consisted of two
periods. The first comprises the 19th Century and features the
initial discovery and description of much of the ﬁldra. The second
period consists of the last two decades and features a relearning of
the knowledge gained by the early lichenologists and a reappraisal of
that knowledge in terms of modern taxonomic principies. The fact that
the great gmphésis of lichenology has been taxonomic is simply a
reflection of the "state of the art". Other fields of research,
particuiarly ecology, 'depend principally on a good understanding 6f
the species involved. » '

This present work, is directed towards aniexaminafion of the

lichen flora.in Tasmania's cool temperate rainforest. Studies on the
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lichens of cool temperate rainforest are very rare, even on a global

-scale. Mark et al.'(1934) briefly noted some aspects of the 1iéhen-

flora at one forest community in New Zealand, whilSt'Rﬁndél (1980)
briefly described some epiphytic communities in’Chile; Ashton and
McRae (1970) &iscussed_the vertical zonation of some lichen spécies
.in rainforest in Victoria. Before the.presént study commenced, work
directed specifically towards Tasmanian rainforést lichens was almost
non-éxistent and ¢oﬁsistedvof incomplete specie§ lists (Bratt 1976,
1978)', and the physiological'investigation of two species by Rundel
: gg_gl. (1979) . Thus the composition and character of the lichen flora
‘in rainforest (or indeed in any of Tasmania's_vegetdtion)vwas unknbwn
and the need to eétablish a basic flofistic,and ecdloéical.framework
was - clearly evideht, Such an investigation has been undertakgn here.
- The fresulﬁs _provide a base for moréféﬁecialised studiés, some of

which ,haﬁe'élso béen tackled,.inciuding the documentation of changes

in the lichen: flora _iﬁ relation -to hhbitatﬁ changes and. the

- description of some common lichen communities.
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B. THE STUDY AREA

Tasmania: physiography, climate and vegetation

Tasmania is an island extending from 40°38' to 43 39' South and
144°36' to 148°23' East. It lies in the Southern Ocean, about 240 km
south of the south-eastern corner of the Australian mainland. The
area of the island is approximately 68,000 sq. km and is roughly
comparable to that of the island of Ceylon or the Republic of
Ireland. Tasmania's topography is extremely rugged, but the most
distinctive feature of its mountains is not their height (the highest
peak is 1617 m) but their abundance. The mountains are concentrated

“mainly in the western half §f the ;island and in the North-East
(Anonymous 1976). The island consists of two major land-form
provinces. The western half is coﬁbriﬁéd of intensely folded
Precambrian and Cambrian sediments whilst the eastern half consists
largely of extensively faulted Permian and Triassic. sediments capped
with Jurassic dolerite (Jackson 1981).

Tasmania's climate is essentially femperate marine although the
island is large enough to reveal some distinct continent§1
characteristics (Langford 1965). Whilst the maximum summer and
minimum winter recorded temperatures are 41°C and -12°C respectively,
su&h extremes are rare and ére resfricted to only a few days of the
year. The éombination of mountainous terrain in the western half of
the state and the prevailing westerly winds produce almarked west;
east variation in climate, particularly with regard to rainfall. Thus
western Tasmania receives annual rainfalls of between 1300 and
3600 mm whilst parts of the East receive as little as 500 mm
(Anonymous 1976). _

General accounts of Tasmania's vegetation have been given by
several authors including Curtis and Somerville (1949) and Jackson
(1965). A mosaic of vegetation types are présent. The main formations
are austrél ‘montane, temperate rainforest and sélerophyll forest.
However, many ecotonal forms exist due to the effects of fire and
edaphic factors supefimposed'upon the more general effects of climate

~and 'topography (Jackson 1965). Fire is-particularly important and
many individual species and plant communities, especially in drier

areas, depend on it for their survival.
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Austral montane vegetation consists essentially of high
altitude ~non-forest communities dominated by shrubs and herbs
including sedges. -Rainfofest occurs across a range of altitudes and
.mainly includes forests where Nothdfagps is an important component

(see p.13 for further discussion). The piahts of these two formations

_essentially helonb to a-SOuthern Oceanic component in the Tasmanian'

flora, with affinities to New Zealand and southern South America.

| Sclerophyll forest is dominated by the Qenus Eucalyptus and has

its closest phytogeographic affinities to the vegetation of mainland

Australia. It consists of two main types: dry sclerophyll and wet

sclerophyll. In the former, there is an underétorey of low shrubs

_{particularly Epacridaceae and Leguminosae) and scattered small trees
from such genera as Banksia, Casuarina and Exocarpoéa In wet
sclerophyll forest, the understorey consists of a dense layer of tall

shrubs of Pomaderris, Olearia, Bedfordia, Phebalium and _other
species. As rainfall increases and  fire frequency decreases, an
- increasing number of species from raiﬁfopest become present-in_thé

. understorey. The ecptdﬁe between raihforgét “and wet sclerophyll

forest is known .as "mixed forest" (Gilbert 1959) and, at its best
-~ development, features eucalypts emergent oﬁer a closed ;ainfofest--
understorey. The ecotone is maintained by fire which must occur
within the life span of the eucalypts (c. 350-ygars)'(Jackspn'1968}.

' Other major vegetation types which do not easily fit any of the

: . above categories include coastal heath and sedgelénd-heath. These are’

-'maintaiqed by a combination of fire and edaphic tactors.(JackéEni
'1965) . The latter covers vast areas of south-western and western
Tasmania. énd_ forms complex mosaics with sclérbﬁhyll‘and faihfofest
vegetatioﬂ.-_  _: - - | . .. ﬂ-_.  | o o
Tasmgniafé flora consists of nappfbxiﬁately_ 1300 fasculan
species, - of .which c. 20% ~are endemic'(ﬂelson_lSSl)._Epdemism is -
" concentrated ‘in alpine and raiﬁforest'végetatidn. The largest or most
_conspicuous families include the COMpositgef'Legﬁmiﬁqsae, Myrtaceae,
--Epacridateae and  Proteaceae. There are only élé#ep conifer species,
eight of ‘which are  en§emic,' includinﬁ three endenic géneré; The
 Pteridophyte flora consists of approximately 90 species, of which

:_pniy fvo are endemic..



Vegetation studied : cool temperate rainforest in Tasmania

- Cool. temperate. rainforest 1is restricted to the Southern
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Hemisphere where it occurs only in Australia, New Zealand and’

gsouthern South America. Within Australia, it attains its greatest
extent and diversity in Tasmania, with only -a few 6ut1ying
populatiohs -occurring on the mainland. It is thought tb'be ancient,
reseﬁbling parts  of an early flora which occurred on the
supercontinent of Gondwanaland prior to its breakup (Barlow 1981).
‘Tasmania's . rainforest has been recently surveyed and classified
ﬁyl Jarman,” Brown and Kantvilas (1984) and much of the information
included here is derived from that work. It has been defined as
forest vegetation greater than 8 m tali} dominated by species of
Nothofagus,  Eucryphia, Atherosperma, Athrotaxis, Lagarostrobos,

Phyllocladus' and/or Diselma. Some of the more common understorey '

" species include members of the Compositae (Olearia), Cunoniaceae

3'.(Anodqpétalum),'Elaeocarpaceae (Aristotelia), Epacridaceae (Archeria,

Prionotes. Richea, Trochocarpa), Escalloniaceae - (Anopterus),

Proteaceae (Agastachys, Cenarrhenes, Orites, Telopea), Rubiaceae

(Coprosma), Rutaceae (Acradenia) and Winteraceae (Tasmannia) (Jarman
and Brown 1983). ' ' ' '

. Unlike many other Tasmanian vedetation types which depend on-

fire for their continuance, rainforest is capable of regeneration in -

the"absence of large-scale disturbance (Jarman and.Brown op. cit.). -

Its climatic requirements are c. 1000 mm of;:ainfalllper annum, with
a2 minimum of 25 mm per month, although-wiihin.this.regime it is often
.idisplaced_ by dthéf vegetation through the effects 6f fire (Jackson
1968). The diStriButidﬂ of rainforest in Tasmania is shown ianigu;e
1. The most - extensive areas occur in the ;Nprth-west, ‘with

increasingly fragmented occurrences in the West, South-West, South

and in elevated situations in the North-East. Small, isolated stands,

presumably relict in nature, occur in the South-East and East.
- The most common growth forms present in Tasmanian rainforest
.are . trees, . shrubs, ferns, - bryophytes and lichens.

Grasses are uncommon whilst sedges and other graminoids may be

‘locally abundant but mostly inconspicuous. Lianes are virt@ally

'ébsent"and only one epiphytic angioépgrhf{Prionotes) is present.

However, epiphytic ferns, bryophytes and lichens are very common.

Tree heights are generally less than 30 m except on particularly -
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Figure 1. Distribution of rainforest in Tasmania (after

Kirkpatrick and Dickinson 1984).
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favourable sites. ﬁith the exception of Nothofagus gunnii, all woody
species are evergreen. _ i '
Angiosperﬁs' recorded in rainforest are represented by
gpproximately 80 speqies, in 30 families of Dicotyledons and six
:famiiies of Monocotyledons. The most iﬁporfant families with respect
- to prominent - and/or _ widespread species are the Fagaceae,
.Athérospermataceae, Eucryphiaceae, ' nyrtaceae, Cunoniaceée,
.Eécalloniaceae, Proteaceae, Epacridaceae, Winteraceae and Cyperaceae.
The Epacridaceae is by far the richest family with about 17 species
in eight genera. Nothofagus cunninghamii (Fagaceae) 1is the most

widespread species and is the dominant tree in- many communities.

Eight conifers 'iﬁ three families occur in rainforest. Forty-eight
‘Pteridophytes, including two Psilopsids (Tmesipteris), two Lycopsids
" and 44 ferns are also present. The most diverse fern families'érefthe

‘Blechnaceae and Hymenophyllaceae. Approximatély 150 species of

bryophytes have also.been_fecorded from rainf6rest. Three quarters of

- the Iahgiosperms and all but one of the conifers are endemic;to
: Tasmania but endemism is negligible in the other groups. _

' .Rainforest has been classified into four groﬁps on the basis of
‘floristics. and structure (Jarman et al. 1984). The first group is
‘termed callidendrous raihforest and 1is characterised by park-like

communities with open understoreys and tall, well-formed trees.

Nothofagus cunninghamii is dominant ﬁifh " Atherosperma moschatum

subdominant. The diversity of phanerogams is low and_undershrubs:éré
scattered and inconspicuous. However, epiphytic and ground ferns are
very well-developed and feature, amongst -others, the tree fern,

Dicksonia’ antarctica, and the ground fern, Polystichum proliferum.

‘The second group "is termed thamnic rainforest, the name.

deriving from the presence of a well-developed shrubby understorey.
Nothbfégus ~ cunninghamii - is  dominant - with = Eucryphia lucida,

kgga:ostrOBOS'frahklinii, Athrotaxis selaginoides and/or Phyllocladus

"aspleniifolius subdominant or co-dominant. The most common shrub

‘species include Anodopetalum ‘biglandulosum, Anopterus glandulosus,

Cenarrhenes nitida, Richea pandanifolia and species of Archeria and

. Trochocarpa. Ferns are less- well-developed than -in ¢a11idendrous
forest with tree ferns rare or absent. However, the'ground,fern,

Blechnum wattsii, may be very prolific. At higher altitudes (above

'c._TSO_m); callidendrous and thamnic forests become reduced in height



» and converge in structure. There is also a marked decline in the
d1ver51ty of ferns with increasing altitude.

The third ra1nforest group is known ‘as 1mp11cate rainforest due

.to the_ densely tangled understorey of interwoven stems. The forests

are lower (often 1less than 20 m), with broken canopies which are

16

usually more or less continuous with the understorey. The diversity

and numbef of individuals of woody angiosperms is significantly

.greater than in the preceding groups. Dominance is shared amongst .

several species which may include Nothofagus cunninghamii, N. gunnii,v'

Lagarostrobos franklinii, Phyllocladus aspleniifoiius,. Athrotaxis

selaginoides, Diselma archeri, Eucryphia lucida, E. milliganii as

well as a number of myrtaceous species (chiefly Leptosperﬁum*spp)_ﬂ

'UnderstoreY' shrubs include Agastachys odorata, | Anodopetalum

’vhiglandulosum; Anopterus glandulosus, Cenarrhenes n1t1da Coprosma'

nitida, .Cyathodes juniperina, Monotoca: submutlca, Prlonotes

cerinthoides'and many70thérs. Ferns are usually poorly developed.

- The remaining rainforest group is open montane forest. It iS

dominéfed by Athrotaxis cupressoides and is confined to high
»,éltitudes. Trees are commonly less than 15 m tall and widely spaced.
- The ﬁnderstorey_ varies from a tall dense shrubbery to a low heath.

The main -undershrubs include Nothofagus gunnii, 1low conifers or

. species from the Myrtaceae Proteaceae and Epacrldaceae. Ferns are

poorly developed in this group.



II FLORISTICS
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A.. TASMANIAN RAINFOREST LICHENS

v The _dafa presented below is derived from a general survey of
rainforest throughout Tasmania and from systematic sampling in some
selected areas which were the subject of detailed ecological studies -
(see part III). The general survey involved an examination of all the
‘higher plant communities described from rainforest (see Jarman et al.
1984), across a' wide range of geographical, altitudinal and
topographical situations (although open montane forests were
»undersampled). Supplementary floristic data from other vegetation
't§pes in Tasmania provided a general overview for the whole projéct
and enabled the rainforest lichen flora to be placed into perspective
within the Tasmanian lichen flora as a yhoig. ' |

':Lichen”species found in rainforest

'ETwo hundred énd eight 1lichens have been recorded from
rainforest and are 1listed in Table 1. This inventory is arranged
after the élassification system of Poelt ‘and - V&zda (1981) . for
European lichens. Genera not included by—these authors, i.e. not
océurring in Europe, ' are cléssified after Poelt (1973) and other
sources. Thus Megalospbraceae, Hypogymniaceae and Cladiaceae are
recognised as sepérate families after Sipman (1983), Elix (1979) and

-Filson (1981) respectively. Usneaceae is segregatedvfrom Parmeliaceae

(Poelt 1973), Wawea is placed in ‘the Arctomiaceae (Henssen and

vKantvilas 1985), ”Conqtremopsié in the Ostropaceae (V&zda 1977) and

'Roccellinastrum in the Lecideaceae (Henssen et al. 1982), whilst the
Pannariaceae includes Leioderma, Degelia and PSoromidium_';fter
Jprgensen (1978), Arvidsson and Galloway (1981) and Galloway and
James (1985) respectively. ‘Bactrospdrag has been ascribed_to the

.Opegraphaceae’ and Dendriscocaulon is tentatively. placed in the
'Peltigeraceae' although Galloway (1985) suggests it might be better.
accomodated in the Lobariaceae. The concept of the Lecideaceae aﬁd'
- Lecanoraceae as diverse} unnatural aggrégations (after Poelt and
v&zda 1981) is‘preferred over the fecent'revision of these families

 by Kafeilner' (1984), at 1least until the status of séveral poorly
: 'knoﬁn Tasmanian taxa can be clarified. One rainforest specieS'
. (Dictyonema)  is a basidiolichen whilst the remainder are ascolichens

‘or ‘lichenes imperfecti..



Table 1: Lichens recorded in cool temperate rainforest in Tasmania. The
arrangement of genera . follows Poelt and Vezda (1981) with some
minor rearrangements (see text, p. 17).

ASCOMYCETES
I_ CALICIALES
CALICTACEAE: '
Chaenotheca brunneola (Ach.) Mill. Arg.
Coniocybe furfuracea (L.) Ach.
SPHAEROPHORACEAE:

Sphaerophorus insignis Laurer

S. ligulatus G. Kantvilas in"ed.

. ligulatus in_ed

S. macrocarpus Ohlsson in D. Galloway

S. melanocarpus (Sw.) DC.

S. murrayi Ohlsson in Tibell -

S. patagonicus (Dodge) Ohlsson in D. Galloway
S. ramulifer Lamb

S. scrobiculatus {(Church. Bab.) Sato

S. tener Laurer

II LECANORALES
MICAREACEAE: .
Micarea mutabilis B. Coppins in"ed.

M. prasina Fr. aggr. )
Scoliciosporum cf. pruinosum (P. James) V&zda

LECIDEACEAE s. lat.:

Bacidia buchananii (Stirton) Hellbom

B. weymouthii (Shirley) Zahlbr.
Bacidia sp. 1

Bacidia sp. 2 )
Catillaria kelica (Stirtom) Zahlbr.
Catillaria sp. 1

Catillaria sp. 2

Catillaria sp. 3

Catillaria sp. 4

Catinaria sp.

C. pulverea (Borrer) Vézda & Poelt
Cliostomum griffifhii (Sm.) Coppins

Fuscidea sp.
Lecidea ceroplasta (Church. Bab.) J.D. Hook.

L. cf. granulosa (Hoffn.) Ach.
L. laeta Stirton

Lecidea sp. 1

cont.



Table 1: cont.

Lecidea sp. 2
Lecidea sp. 3

Lecidea sp. 4

Lecidella elaeochroma (Ach.) Choisy aggr.
Lopadium sp. '

. L. disciforme (Flotow) Poelt & V&zda
Megalaria grossa (Pers. ex Nyl.) Hafellner
Mycoblaétus sp. 1

Mycoblastus sp. 2 _
Phyllopsora congregans (Zahlbr.) D. Galloway

Psilolechia lucida (Ach.) Choisy

Roccellinastrum neglectum Henssen & Vobis

unknown sp. B

- MEGALOSPORACEAE:

Rustroblastenia paqciseptata (Shirley) Sipman

Megaloblastenia marginiflexa (J.D. Hook. & Taylor) Sipman
Megalospora campylospora (Stirton) Sipman

M. lopadioides Sipman
M. subtuberculosa (Knight) Sipman

LECANORACEAE:
_ Haematomma infuscum (Stirton ex Bailey) R.W. Rogers
Lecanora sp.
‘L. atra (Huds.) Ach.

BAEOMYCETACEAE:

.Baeomyces fungoides (Sw.) Ach.

B. heteromorphus Nyl. ex Church. Bab. & Mitten

CLADONIACEAE:
- Cladina confusa (R. Sant.) Follm. & Ahti

Cladonia chlorophaea (Fldrke ex Sommerf.) Sprengel aggr.
- C._ochrochlora Fldrke v

C. scabriuscula (Delise) Leighton

C. squamosula Mull. Arg.

C.‘subdigitata Nyl.

Gymnoderma melacarpum (F. Wilson) Yoshim.

CLADIACEAE
Cladia aggregata (Sw.) Nyl.
C. .schizopora (Nyl.) Nyl.

SIPHULACEAE:

Siphula sp.
S. cf. dissoluta Nyl.

cont.
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STEREOCAULACEAE:

Pilophorus conglomeratus F. Wilson

Stereocaulon ramulosum (Sw.) Riuschel

PARMELIACEAE:
Cetraria chlorophylla (Willd.) vainio

Pannoparmelia angustata (Pers. in Gaud.) Zahlbr.
Parmelia cunninghamii Crombie

P. labrosa Zahlbr. ,

P. perlata (Huds.) Ach.

P. protosulcata Hale

P. pruinata Mill. Arg.
P. cf. revoluta Flérke

P. sinuosa (Sm.) Ach.

P. subfatiscens Kurok.

P. subglabra (Rds.) Essl.

P. tenuirima J.D. Hook. & Taylor

P. testacea Stirton

USNEACEAE:
Usnea sp.
U. arida Mot.
U. capillacea Mot.
U. molliuscula Stirton

u. rubicunda Stirton

HYPOGYMNIACERE: '
Hypogymnia lugubiié (Pers.) Krog
H. mundata (Nyl.)Rassad.
H. subphxsodeé (Kremp.) Filson.
H. turgidula (Bitter) Elix
Menegazzia bullata (Stirton) Bitter

M. caliginosa P. James & D. Galloway
M. eperforata P. James & D;'Galloway
M. globulifera R. Sant.
M. inactiva P. James inTed.

in ed
M. minuta P. James in"Ved.

e .
M. nothofagi (Zahlbr.) P. James & D. Galloway
M. platytrema (Mill. Arg.) R. Sant.
M. retipora (Stirton) Bitter
M. subbullata P. James in ed.
M. subbullata in_ed
M. subpertusa P. James & D. Galloway
M. testacea P. James & D. Galloway
M. ultralucens P. James & D. Galloway

M. weindorferi (Zahlbr.) R. Sant.

cont.
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PHYSCIACEAE:

Heterodermia microphylla (Kurok.) Swinsc. & Krog
Rinodina dissa (Stirton) Mayrhofer

TRAPELIACEAE: .
Placopsis gelida (L.) Lindsay

PERTUSARIACERE:
Coccotrema cucurbitula (Mont.) Mull. Arg.
Ochrolechia sp.

Pertusaria cf. nothofagi Zahlbr.
P. cf. novaezelandiae Szatala

Pertusaria sp. 1
Pertusaria sp. 2

PHLYCTIDACEAE:
Phlyctella subuncinata (Stirton) D. Galloway

ARCTOMIACEAE:
Wawea fruticulosa Henssen & Kantvilas

COLLEMATACEAE:.
Collema fasciculare (L.) Wigg.

C. glaucophthalmum Nyl.

C. laeve J.D. Hook. & Taylor -

" C. leucocarpum J.D. Hook. & Taylor
C. subconveniens Nyl.
-C. subflaccidum Degelius
. Leptogium azureum (Sw.) Mont.
L. brebissonii Mont. in Webb & Berthelot
L. limbatum F. Wilson . -
L. victorianum F. Wilson
Physma sp.
P. chilense Hue
Ramalodium sp.

PANNARIACEAE:

‘Degelia durietzii Arvidsson & D. Galloway

D. gayana (Mont.) Arvidsson & D. Galloway

Leioderma amphibolum (Knight) P.M. Jgrg. & D. Galloway gggggt
L. pycnophorum Nyl.

L. sorediatum P.M. Jgrg. & D. Gallowvay ;g;gg.

Pannaria sp.

P. immixta Nyl.

P. aff. pezizoides (G.H. Web.) Trevis.

Parmeliella nigrocincta (Mont.) Mull. Arg. aggr.

cont.
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Psoroma asperellum Nyl.

P. durietzii P. James & Henésen

P. euphyllum Nyl.

P. leprolomum (Nyl.) Rasanen

P. microphyllizans (Nyl;)‘DJ Galloway

P. paleaceun (Fr.) Nyl.
P. pholidotoides (Nyl.) Trevis.

P. soccatum R. Br.

Psoroma sp. 1
Psoroma sp. 2
Psoroma sp. 3
Psoroma sp. 4

Psoromidium aleuroides (Stirton) D. Galloway

P. versicolor (J.D. Hook. & Taylor) D. Galloway .

PELTIGERACEAE:
Dendriscocaulon dendriothamnodes Dughi in D. Galloway

Peltigera dolichorhiza (Nyl.) Nyl.
Polychidium sp. '

NEPHROMATACEARE:
Nephroma australe Richard
N. cellulosum (Sm. in Ach.) Ach.

LOBARIACEAE:
Pseudocyphellaria ardesiaca D. Galloway

P. argyracea (Delise) Vainio aggr.

P. billardieri (Deliée) Rasanen

P. colensoi (Church. Bab.) Vainio

P. coronata (Mull. Arg.) Malme

P. crocata (L.) Vainio '

P. delisea (Fée) D. Galloway & P. James

P. dissimilis (Nyl.) D. Galloway & P. James
P. faveolata (Delise) Malme

P. granulata (Church. Béb.) Malme

P. cf. insculpta (Stiz.) D. Galloway ig;gg.
P. intricata (Delise) Vainio »

P. rubella (J.D. Hook. & Taylor) D. Galloway & P. James
P. subvariabilis (Nyl.) Vainio

Sticta fuliginosa (Dicks.) Ach.

S. limbata (Sm.) Ach.

§. stipitata Knight

S. sublimb;ta (Steiner) Swinsc. & Krog

cont.
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III GYALECTALES
GYALECTACEAE:

Coenogoniun implexum Nyl.
Dimerella lutea (Dicks.) Trevisan

IV__OSTROPALES
OSTROPACEAE:
Conotremopsis weberiana Vézda
Ramonia muscicola V&zda ig;;g.

THELOTREMATACEAE:
"Asteristion” lamelliferum A. vézda pom. provis.
Thelotrema decorticans Mill. Arg.

T. lepadinum (Ach.) Ach.
T. subdenticulatum (Zahlbr.) G. Salisb.

GRAPHIDACEAE: _
Graphis ingidiosa (Knight & Mitten) J.D. Hook.

G. scripta (L.) Ach.
Phaeographis exaltata (Mont. & v.d. Bosch) Mull. Arg.

V_ PYRENULALES
TRICHOTHELIACEAE: .
Porina leptaleina (Nyl.) Mull. Arg.

PYRENULACEAE:
~ Pseudopyrenula galactina Shirley
Pyrenula sp.

cont.
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VI ARTHONIALES
ARTHONIACERE:

Arthonia cinereopruinosa Schaer. s. lat.

Arthonia sp. 1

Arthonia sp. 2

Arthothelium sp. 1

A. ilicinum (Taylor)vP. James
Arthothelium sp. 2

OPEGRAPHACEAE:
Bactrospora dryina (Ach.) Massal.

Bactrospora sp.
Chiodecton colensoi (Massal.) Mull. Arg.

Lecanactis abietina (Ach.) Korb.

L. subpremnea A. Vézda ad. interim
. Lecanactis sp. '
Opegrapha stellata Knight
Schismatomma sp..

ROCCELLACEAE:
Sagegidium molle Stirton

CHRYSOTHRICACEAE:
' Chrysothrix candelaris (L.) Laundon

‘

LICHENES IMPERFECTI
Lepraria incana (L.) Ach.
L. membranacea auct. '
unknown sp. A

unknown sp. C

BASIDIOMYCETES
I _PORIALES
CORTICIACEARE:

Dictyonema sericeum ($w.) Berk.
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_ The rainforest lichen flora <comprises 128 macrolichens (35
fruticoee, '?6 folidSe? 12 squamulose EndIS filamentous species) and
80 hicrelichens .(66 cfustose and 14 leprose species). The invehtory
of macrolichens is’ coneidered v1rtua11y : cohplete' and an
1dent1f1cat10n key for the spec1es is prov1ded in part II B (p. 32)
- Future addltlons are expected to be rare spec1es,or.spec1es from;nonf
rainforest vegetation which may occasionally invade rainforest in
locally favourable habitats (usually at the forest-margins}. The
inventory of microlichens remains very incomplete and only the more
'ncommon, better known or most easily recognisable species are
included. With further work the number of microlichens can be
expected to double at least. Brief descriptions of all species, as
;well as habitat and distribution data, are provided in Appendix 1.-
| '_ The largest 'macrolichen families in ‘rainforest are fhe

'Lobariaceael _(Pseudocyphellaria, Sticta},'_Collemataceae (Collema,

-ﬁeptqgium,-”namalodium, Physma), Pannariaceae (Pannaria, Parmeliella,

‘Leioderma,  Degelia, Psoromidium, '_Psoroma); Sphaerophbraceae
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_(Sphaefophorus), 'Hypogymniaceae (Hypogymnia, Henegazzla) and the

-Parme11aceae (Parmelia, Pannoparmelia, Cetraria). Between them, ‘these

-8ix fam111es comprise 73% of the macrollchen flora and contain most
" of the domlnant _ genera or species. 40 genera are represented The

- largest . are Menegazzia (14 species), Pseudocyphellar1a (14 spec:es}

Psoroma (12 species), Parmelia s. lat. (11 spec1es), Sphaerophorus (9

species) and Collema (6 species). However, neither Parmelia nor

Collema are imporfant-components-of the rainforest flora in terms of

"biqmass or frequency and are mostly found at the forest margins.
Correspending estimates for the microlichens are difficult to
calculate due to the large number of enkneﬁn species and the
uncertainty of tﬁeir taxonomy, particulaﬁly”'atlthe family level.
However, on the basis of the 80 speciee recordeﬁ, importaﬁt grohps

with respect to diversity and/or ~ common Epecies ape_ithe

Megalosporaceae - (Austroblastenia, Hegalospore;l Megaloblastenia),

Peftusariaceae (Coccotrema, Ochrolechia, Pertusarla), Arthoniaceae

"~ (Arthonia, Arthothellum} and Opegraphaceae (Bactrospora, Chiodecton,

Lecanactis, Opeggapha, Schismatomma). 35% of the microlichens
- recorded belong to the Lecideaceae s. lat. but this is an unnatural

unit which can be subdivided into several smaller, more natural

~ families '(Hafellner 1984). Major genera include Pertusaria. (4

species) and Lecanactis, Thelotrema, Megalospora, Arthonia and




Arthothelium (3 species each). Many species are presently attributed

to Lecidea, Catillaria and Bacidia but are 1likely to be placed

elsewhere when their taxonomy becomes better understood.

Families which form an important component of the Tasmanian

26

lichen flora as a whole but which are poorly represented in

rainforest include .the Cladoniaceae (7 species compared to 30-40 in
sclerophyll vegetation), Physciaceae (one species each of

Heterodermia and Rinodina), Teloschistaceae (absent) and Ramalinaceae

(absent). The Parmeliaceae is also considerably more diverse in non-

" rainforest vegetation, particularly dry sclerophyll forest, where 30-

40 species (mostly from subgen. Xanthoparmelia) are represented.

The majority. of the 1lichens in rainforest are epiphytic and
fewer than 3% are obligately saxicolous or terricolous species. Of
the macrolichens, 27% have a blue-green photobiont but many of these,

e.g. Collema, Leptogium and Sticta, are'mostly marginal rainforest

species. However, a further 21% of the flora, including the dominant

rainforest . genera Pseudocyphellaria and Psoroma, possess cephalodia.'

Thus = 48% of »the' rainforest macroiichens aré'cépable_df nitrogen
 fixation and may well contribute significantly to the nitrogen budget

of the réinforest’ecbsystem.vBlue—green photobionts are absent in the

~microlichens with 'the exception of Coccotrena cucufbitula which has
cephalodia. | R '
»Phytoﬁeography of the rainforest flora

Most of the discussion in' this section is based on to the

" macrolichens because the majority of regional and;wopld taxonomic

revisions have concentrated on this group. Known distributions of the -

-rainforest species are given in Appendix 1 but these are often
difficult to 'eyéluate_ because of the_incqmplete nature of.the data
for many regions of thé world. Although the data'are scanty, it séems
 likely that the__miétolichens will reflect similar trends to those
apparent in the macrolichens. ' . | ' |
Approximatély 60% of the Tagménian';rainfbrestjiichen flora
" consists of .species and genera which are confined to or centred in
.tth south of 'fhé Southern Hemisphere::in‘Tashania, New Zealand and

'southerh' South America. These have been ascribed to the "aﬁstral"

'V(Galloway 1979) or the "austral cool temperate"’(JBrgensen 1983) .

‘element.  This element includes genera such as Menegazzia, Psoronma,

Pseudocyphellaria, Sphaerophorus, Leioderma, gggélia, Sagenidium,



Wawea, Qggofremopsis, Roccellinastrum, Psoromidium, Siphula,

Austroblastenia and Megaloblastenia, all of which have few or no

representatives in the Northern Hemisphere. Some wide-ranging genera
have distinctly "austral" species, .' - Physma chilense, Collema
laeve, _Ip_gymnza *_gubrls H. subphysodes and Nephroma cellulosum.

The composition of the rainforest lichen flora demonstrates an
exfremely close relationship between Tasmania and New Zealand, with
76% of thé species heing common to both regions. In contrast, only
56% of the species are shared with mainland Australia (mainly with
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Victoria). [These figures have been calculated after excluding the

unidentified microlichens (28 species) from the total Tasmanian

inventory.] In general, the diversity of the New Zealand flora is

greater than that of Tasmania. For example, there are 42 species of -

;PSeudocyphellarig_ and 13 species of Sticta in New Zealand (Galloway~-

- 1985) ‘compared to 15 and 4 species respectively in Tasmania.

Similarly the Sphaerophoraceae is represented by three genera in New
Zealand but by only one in Tasmania, although most species of
Sphaerophorus are common to both regions. However, these comparisons

are based on the total floras. Although the data are not available,
it would be interesting to compére the lidhen f;oras fron similar
rainforest habitats in the two regions.

The distributions of austral cool temperate lichens occurring
in Rﬁsttalasia (i.e. mainland Australia, T;smania'and New Zealand)
' _tend to fall into three broad categories. The first 6f these consists
of lichens endemic to New Zealand [see Galloway (1985) for examples].
The seéond includes species present in both New Zealand and Tasmania.

In“-Tasmania, such species tend to be confined to rainforest where

some, e.g. §ggenidium'molle, Chiodecton coiensoi, Lecidea ceroplasta

and Leioderma amphibolum, are common 'and widespread. However,

several ‘'others, e. g. Degelia durietzii, g;galospora subtuberculosa,

_ enega221 caliginosa, M. ultralucens, Roccelllnastrum g_glectum and

Pseudocyphellarla ard931aca, are rare and often poorly developed. The

last category cqns:sts of species present in New Zealand, Tasmanla

and South-East Australia, e.g. Nephroma_australe,-Pseudocypheiléfia_

billardieri, P. colensoi and Psoroma'micrdphyllizans. Such species

are mostly common and ecologically wide- ranglng in many high- ra1nfall
- hahltats in Tasmanla.' From these groups, the general impression is
that New Zealand 1is a centre of distributibn:for many austral cool

temperate lichens. This flora extends into Tasmania and Australia but
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has become fragmented, particularly in Australia. Exceptions to this
pattern include a small number of rainforest lichens which are common
(locally) " in Tasmania but apparently rare in New Zealand, e.g. Wawea

fruticulosa and Conotremopsis weberiana.

The similarities in the 1lichen floras of Tasmania and South
America occur largely at the generic level (see Rundel 1980). Shared-
species are relatively few (c. 20%) and often exhibit asexual

reproduction, e.g. Menegazzia globulifera{ Pseudocyphellaria delisea,

P. granulata, Parmelia cunninghamii, P. protosulcata, P. subglabra

and Psoroma leprolomum [see also Arvidsson and Galloway (1981) and

Galloway and James (1985)]. The wide distribution of these species 1is
~likely to be due to the effects of long distance disoersal of their
 asexual propagules (cf. Jgrgensen 1983). However,- several other
"species which are similarly common to all southérn regioﬁs are
obligately sexually reproducing -and hence less likely to owe their
 wide distribution to . long distance dispersal. These include -

Sphaerophorus - spp., Collema laeve, Hypogymnia lugubris, Nephroma

cellulosum, Psoromidium versicolor, Pseudocyphellaria faveolata and

Degelia gayana. In addition, there are several pairs of obviously

‘related species, e.g. Psoroma euphyllum (Tasmania - New Zéaland) and

P._calophxllu (South  America), occurring in similar habltats in
both regions [see Galloway {1979) for further examples].

' The overall 51m11ar1ty between the floras of the south Southern
- Hémisphere has been explalned by their earller conjunction with
-Antarctica "in the supercontinent of Gondwanaland 80 m years ago
‘(Raven "and Axelrod 1972). Fossil evidence ihdicatesithat Nothofagus
was once widespread across Australasia, Antarctica and South America
(van Steenis 1971), providing evidence for the notion that at least
this part of Gondwanaland possessed closed forest akin to extant cool
temperate rainforest (Barlow 1981), presumably with a lichen flora
relatedv to }that‘ occurring in such forests today. Arviﬁsson and
Galloway (1981) ‘suggest that the obligately sexually reproducing
' - species which are shared by all southern reglons (see above) could
fﬁrepresent' part . of -the primitive Gondwanan lichen flora. . One
éxplanation ltor .the maJor differences in ‘the 1lichen floras of
fTasmania/Néw, Zealand versus that ofa,Soalh America is'that:fhey
represaht two divergent arms of a ¢ommon~ancestraljstock, most of

“which perished in the glaciation of Antarctica.
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Other smaller phytogeoﬁraphical elements in the rainforest
.licheﬁ flora are an "austral warm temperate" (Jgrgensen 1983) or
.“AuStralian“ (Galloway 1979) elemént and a "cosmopolitan" element.
_ Exahples ~of rainforest species from the "Australian" elemeﬂt include

Clédi& spp., Collema. leucocarpum, Gymnoderma melacarpum, Baeomyces

- heteromorphus, Lecidea laeta, Usnea arida and Parmelia pruinata. In

Tésménié, this .élement is best developed in the drier, eucalypt-
dominated eastérh' areas vwhich in the past have seen frequent land
connections with mainland Australia. The genera and species of this
element tend to be centred in Australia and show some similarities to
South Africa and India (Rogers 1977, Rogets and Stevens 1981). Both
_ Tasmania‘ and New Zealand are comparatively impoverished in this
element and posses the more wide-ranging'species'(Galloﬁai-1979}, 
etfectivély the converse of the situation with the cool temperate
taxa. The same dispersal route from Australia is probably also
fesponsible for the occurrence in Tasmania of several pantropical
. species, e.g. Heterodermia microphylla, Dictyonema sericeun,

' Phaeographls exaltata and Collema glaucophthalmum.

In rainforest, many "Australlan" lichens are associated with

disturbénce. For example, Gymnoderma melacarpum and Cladia schizopora

are virtually obligate eplphytes of Eucalxptu , a; tran51ent component
‘'of rainforest. Species of Collema are usually confined to rainforest

margins. Baeomyces heteromorphus is a'_spécies of disturbed earth

whilst Parmelia p:uinata_and Lecidea laeta are extremely impoverished_

.in compafisoh with their lush development'in sclerophyll erest,"
The cosmopolitan element contains those taxa which occur in
" most well-wooded, oceanic regions of the world. In rainforest, these

species include Pseudocyphellaria crocafa, Collema subflaccidum, C.

fasciculare, Cladonia chlorophaea, C. ochrochlora, C. scabriuscula,

Parmelia sinuosa, P. perlata, Lecanora atra, Usnea rubicunda,

‘Megalaria grossa, Lecidella elaeoqgfoma, .Thelotrema lepadinunm,

Dimerella lutea, Psilolechia lucida, Chrysothrix candelaris and

Lepraria.- incana, many of which . reproduce asexually. Some - are

ub1qu1tous ‘wide-ranging spec1es in Tasmanla which only become common
'1n ralnforest in disturbed habitats. For-example, where rainforest
‘has been cleared for agr1culture, isolated rema1n1ng trees often lose
the1r typlcally "austral" eplphytes in favour of cosmopolltan “weedy"_
species.



The term ‘"cosmopolitan" 1is rather loosely applied in this
discussion. Although many of the species mentioned are world-wide,

.others are confined mainly to northern and southern temperate
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regions. = Examples of such species in rainforest are Psoroma

paleaceum,  Cetraria chlorophylla, Arthonia  cinereopruinosa,

Bactrospora dryina, Cliostomum griffithii, Chaenotheca brunneola,

Coniocybe furfuracea, Lecanactis abietina and Lopadium disciforme.

These species could instead be called "bipolar", a term traditionally
applied to chiefly Antarctic and Arotic taxa which in lowerllatitudés
- are confined to high mountains (Du Rietz 1940). Two major hypotheses
have been advanced to explain bipolar distribution (see Du Rietz
op. cit., Lindsay 1977, Sheard 1977, Schuster 1969, Singer 1954,
Jgrgensen 1983); firstly, that bipolar species are extreme instances
~of  long range dispersal via mountain chains, or secondly, that

biéolar taxa are old, pre-date the breakup of the continents and have

o managed to - survive where they were insulated from climatic

.fluctuations (usually  on high mountains)r It is interesting that in
Tasmania, the “bipolar-cosmopolitan"'_species listed above are all

completely ‘ confined to closed, mature rainforest communities.
| Furthermore, . within "rainforest, " most occup&  very confined,
Specialised niches,' usﬁaliy on very old trees. It is difficult'to
conceive how such restricted species may be the products of long
range dispersal, espec1a11y given that their habitat .on a world scale
’-is‘ 'so fragmented. Hence it seems more 11ke1y that these lichens are

" the surv1vors of some prlmeval forest flora.

Endemism

Lichens - tend to form few endémics; both because ofbtheir,

efficient dispersal and their slow eVolﬁtion.(cf. Jgrgensen 1979,
1983). However, 'estimatesA of endemism are inevitably tied to the
- degree to which a region has been investigated. For example, an

ihitial estlmate of 1-2% endemism in the 11chen flora of New Zealand

by Galloway (1979) has subsequently increased to’ c. 50% (Galloway .

'1984) follow1ng the detailed studies of that author.

Ten endemic species (c. b5%) are currently known in the

Tasmanian rainforest 1lichen flora : Bacidia weymouth11, Lecanactis

"subpremnea",  Menegazzia inactiva, M. minuta, M. retipora, M.

‘subbullata, Micarea "mutabilis", Pseudopyrenula galaotina, Ramalodium

sp. and Sphaérophorus "_iguiatus". However, another 35'specié§‘(17%)



from this survey' have yet to be identified to species level and
further taxonomic investigations could yield some additional endemic

taxa. These are 1likely to occur in Psoroma, Siphula and Usnea, as

well as in the crustose genera. Nevertheless, any increase in
endemism is unlikely t6 be large. For example, during the present
survey, several New Zealand "endemics” were discovered in Tasmania
[see Appendix 1, Kantvilas et al. (1985), Kantvilas and Jameé (in

prep.)]. Conversely, Conotremopsis weberiana and Wawea fruticulosa,

~initially considered endemic to Tasmania, have since been collected
'in  New Zealand and . the common Tasmanian rainforest species,

gggalosporaf lopadioideé, is known also from a single collection from

south-western -Western Australia (Siﬁman 1983). Thus assessments of
endemism will be unreliable as long as the diffe;ent regions of
Australasia 'and the Southern Hemiéphere remain so uhequally
investigated. '

31
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'B. A KEY TO MACROLICHENS

This key is the first to be directed-specifically towards -

rainforest, although recent years . have seen an increasing -

availability of lichen keys for other regions or vegetation types in

Australasia, _elg. Filson and Rogers (1979),'Ga110way (1985), Stevens
and Rogers (1979). Alfhough'the key is designed fot use in Tasmania,
preliminary observations in cool temperate rainforest in Victoria
suggest that it is also applicable there; The lichen flora of
Victorian rainforest is comparatively reduced. aﬁd includes a
significant sclerophyll forest element but it also contains c.60% of
the Tasmanian rainforest macrolichens. The key also has some
relevance for rainférest species in New Zealand (D.J. Galloway pers.

comm.) with 80% of the Tasmanian macrolichens common to both regions.

However, New Zealand forests also contain numerous additional species

(see Galloway 1985). It is recqmmended that the key be used in

conjunctioh with Appendix 1 which.contains habitat and distribution

‘data as well as additional descriptive notes which may aid in the

“.identification of the'species.
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3 (2)

a3

6 (2)
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KEY TO SPECIES

Thallus foliose; lower surface with rounded, white or
yellow spots or small craters.......... .............. ceeena2

Growth hablt various, if foliose then lower surface
lacking rounded spots or craters.......: ceececccsacctananas 19
Spots recessed, white, forming distinct craters with

well-defined rims (cyphellae).........c.vee.....(Sticta)...3

Spots plug-like, not recessed, white or yellow and

~usually lacking a rim (pseudocyphellae)

S (Pseudocyphellaria)....6

Upper surface grey-green when dry, bright green when
wet, occasionally + suffused red-brown; photobiont
green; thallus without soredia or isidia, often fertile,
+ stalked, sometimes attached to coralloid blue-green
thalli of Dendriscocaulon dendriothamnodes

....... ...........................f.........Stlcta st1p1tata

:ﬂUpper surface brown to dark brown (ﬁinged blue-green

when wet or in extreme shade); photobiont blue-green;
thallus sorediate or 151d1ate, neither stalked nor

. associated with Dendriscocaulon; fruits unknown

in Tasmanian material; + confined to forest margins........4

Thallus + monophyllous, isidiate;_isidia minute, laminal,
terete, simple or coralloid, often in clusters

....................... ceeeressscesraas....Sticta fuliginosa

Thallus monopﬁyllous or polyphyllous, ;orediate...,,...;.l.s

Lower surface with deep chocolate brown tomentum;
thallus lobate, polyphyllous, spreading over the

_substrate; sora11a chiefly narg1na1 labrlform-llnear

et eetneeneteeata e eane et ierecacenean Sticta suh11mbata'

Lower surface with fawn-brown tomentum; thallus

. shallowly lobed, + monophyllous, not spreading, attached

to substrate at one end only; soralia marginal and -

- laminal, + ulcerose......... teseveseraeaaa....Sticta limbata

Medulla white (pseudocyphellae and soralia may be
yellow or white)...... ferrer e, e S I ¢

 MEAULLA YELlOW. «neeenrnsearannnneasnneeennnaesennnns S 7
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8 (7)

9 (M

10 (6)

11 (10}

12 (11)

13 (11)

Thallus sorediate; soralia yelloWw......ceveuerenenceradanann 8

Thallus not sorediate................. ettt e, .9

Upper surface thickly tomentose (use lens), grey to
red-brown when dry, green when wet; photobiont green;

soralia marginal and laminal..... ..Pseudocyphellaria rubella

Upper surface not tomentose, grey when dry, bright
slatey blue-grey when wet; photobiont blue-green;
soralia marginal.................Pseudocyphellaria arde51aca

Lobes + elongate, with incised-serrated margins;
isidia present, mainly marginal but also sometimes

- laminal; apothecium to 3-4 mm diam., with serrated,

+ isidiate margin and reddish brown disc; medulla
acetone + orange-yellow or yellow
tesescasessisseanaranaaa ...........Pseudocyphellarla colensoi

Lobes + rounded, with entire marglns, 151d1a ahsent,
apothec1um 1-1.5 mm diam., with + crenulate margin

and + black disc; medulla acetone + magenta '
tecicesccansssstecrstettancnacnnnn Pseudocyphellarla coronata

Thallus dark blue-green when wet, blue-grey, brown-
grey or dark red-brown when dry; photobiont blue-green....11

Thallus green, green- grey or pale yellow-green when

Pseudocypheliae yeilow, soraiia'yéllo#, marginal and/or
laminal; thallus usually brown when dry '
......... ,........,.............;..Pseudocyphellar1a crocata

Pseudocyphellée_white: soralia white, pale violet or
bluish-grey, marginal or when laminal, pustular or
punctiform; thallus usually blue-grey when dry

wet or dry, photohlont [+ § =1 ] + WS ST 15
Thallus sorediate............... Ceeeeeeaan PR . .12
Thallus not sorediate....... R T TR eereseaaald

.................................Pseudocgphellarxa 1ntr1cata'

Minute, punctiform pseudoéyphellae présent on the upper
surface (use lens); thallus isidiate; isidia coralleid-

. branched, marginal and laminal; apothecia unknown in :
TaSmanian material....,....Pseudocyphellaria argyracea aggr.

- Pseudocyphellae confined to the lower surface, isidia

absent or, when present not cora1101d....................14'



14 (13)

15 (10).

16 (15)

17 (16)

18 (17)

Marginal phyllidia or 1.f1attened, dissected isidia
present; thallus fragile, thin and papery, + broadly
lobed, with raised margins; usually on rocks, logs or

35

tree buttresses; common.........Pseudocyphellaria dissimilis

Phyllidia or isidia absent; lobes elongated, narrow

and richly divided, frequently bearing green leaflets

of Pseudocyphellaria subvariabilis; usually in deep

shade on logs or epiphytic; rare
Ceteetetceeececeacaenneaanans Pseudocyphellaria cf. insculpta

Upper surface pale yellow-green, + unchanged when wet;

lower surface dark brown; lobes + “rounded at the tips,

with marginal, easily abraded isidia or (rarely)

granular soredia; very common polymorphic species

...... teseesacssesssaacasaeaasasa...PSeudocyphellaria delisea

Upper surface grey-green when dry, dark green when wet
(rarely suffused brownish or blackish); lower surface

cream to dark brown; lobes elongate, linear, w1th +

truncate tipS..cieciieinencnnnnnnnnneen secrestesvesesannaa 16

Thallus coarsely granular sorediate; soralia marginal

and laminal, + concolorous with the upper surface of the
thallus; very rare and local in northern Tasmania
teteseseenesassanntann ...........Pseudocyphellarla granulata

Thallus not-soredlate; common and widespread species...... 17

Upper surface of thallus smboth to_undulate;llobes nuch
divided, with folioles or small, lateral lobes along

the margin; branching + random; undersurface cream to

light brown; apothecial disc red-brown
.......... “eessscsasessa.....Pseudocyphellaria subvariabilis

Upper surface markedly faveolate; marginal folioles

.absent; branching + dichotomous; apothecial disc dark

brown or black........ teessecans eeeanaa et esisesanernna ...18

Individual faveolaé usually as broad as the lobes;
marginal pseudocyphellae absent; apothecia mainly
marginal; undersurface dark brown or sometimes fawn,

~particularly at the tips of the lobes; tomentum

frequently patchy.......... ...;Pseudocyphellaria billardieri

Usually several faveolae spanning the width of the

lobes; marginal pseudocyphellae present; apothecia

marginal and laminal (on the ridges of the faveolae):
tomentum on the undersurface very dense, dark brown,
protruding somewhat beyond the lobe margins and visible

from above as a slight fringe....Pseudocyphellaria faveolata




19 (1)

20 (19)

21 (20)

22 (21)_

23 (21)

Thallus filamentous, fluffy, composed of densely
interwoven, hair-like threads giving the appearance

of cotton wool......... et tetecettate et aataaaaaan 20

Thallus not filamentous; growth form folibse, fruticose
or squamulose.......... Neesesaaseasanennesesenn ceerenessal.2d

Thallus dark blue-green; filaments + randdﬁly dispersed.
over mosses or bark; fruit amorphous or + ‘bracket'-
like, white, with minute pores, often underneath and

obscured by the vegetative part of the thallus; -

basidiolichen, rarely found fertlle..;...chtyonema sericeum

Thallus pale grey to orange-yellow,ﬂform1ng a +

Thallus orange- yellow or orange green (when fresh) ...... ..23

Thallus a spreading, adnate mat, up to 40 cm wide or
more; apothecia c. 0.5-1.2mm diam., plane, black,
usually densely white pruinose and + elevated in the
centre of the thallus, photobiont f11amentous, on the

“driest faces of the trunks of old trees; common

..... . genldlum molle

Thallus of small tufts of discrete, + terete lobes
c. 0.5 nm wide, with pale or pink, globose apothecia -

. {(0.3-0.4 mm dlam ) at the tips; photobiont. unzcellular'

on moist sides of tree trunks; rare

36

continuous mat; fruit an apothecium................... ves 21
‘Thallus whlte to pale grey.. ........... eesesenaas ceeseseead2

........ ...........................Roccelllnastrum neglectum’

Thallus brlght orange-yellow to green, colour +
persisting in the herbarium; apothecia to 1 mm “diam. ,
rounded, plane, bright orange; on lowland, smooth-

Thallus dull orange to green, mottled, fading to pale

grey in the herbarium; fruits tubular, c. O. 3 nm diam.
X 0.5 mm tall, flaring at the top, black and + white-
pruinose, particularly around the edge; on moderately

 dry trunks in high altitude forest...Conotremopsis weberiana

barked trees............ cessstecaaanaaaa Coenogonium implexum.



24 (19)

25 (24)

26 (25)

27 (26)

28 (27)

29 (28)

* o
Thallus fruticose ............. Ceeeneeeans Ceteteeeeateanna 25
Thallus foliose or squamulose........... e eeeeaeaenns .;..59
Thallus comprising two growth forms: a crustose or

squamulose primary basal thallus, and a secondary
fruticose thallus of podetia or pseudopodetla.

sometimes bearing fruits.........cccnniinnn.. 1
Thallus uniform.........; ........ B 34
Primary thallus squamulose............ chesescscsesssseennse 27

Primary thallus crustose or powdgry-(entirely sorediate)..31

Primary thallus deeply lobed, coralloid-terete or +
flattened, 1-2 mm long; podetia shorter, indistinct,
developing from the tips of the squamules; apothecia

black, + globose, capitate; confined to Eucalyptus

bark and wood......cveieeeieaiainnnnann Gymnoderma melacarpum

Prihary thallus usually shalloﬁiy.lobed, always
flattened; podetia distinctly taller (>5 mm), pointed
(subulate) or cup-shaped (scyphose); apothec1a brown or. red

(often absent) on various substrates

tebbteetstenniesncnnsarnnaas essesesessenanae (Cladonia)....28

Podetia yellowish (usnic acid), K+ yellow (thamnolic

acid), corticate, smooth or becoming rough and scaly;
apices usually + scyphose; apothecia red

Ceeencecas esessecesacaaiacsscnnans ........Cladon1a ubdlgltat

Podetia pale green (lacking usnic ac1d), either cort1cate
or ecorticate, subulate or scyphose; apothecia brown......29

Podetia w1th well-developed scyphi, coarsely granular
sorediate in the upper part, especially within the .
scyphl.........,.,............,...Cladonla chlorophaea aggr.

'Podetla subulate or with minute scyphi <« 1 nm wide;

soredia, if present, farlnose....._ .......... Ceetecerreean 30

"Fruticose" ' is used for all shrubby, erect or pendulous lichens
- and -

includes both  dorsiventrally - flattened and radially

- symmetrical thalli.
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31 (26)

32 (31)

33 (31)

34 (25)

Podetia K+ yellow, Pd+ orange (thamnolic acid), almost
entirely ecorticate but covered with + finely dissected
squamules or coarse granules, tapering to a point (rarely

to a narrow scyphus ¢ 0.5 mm diam.)......Cladonia squamosula

38 -

Podetia K-, Pd+ red (fumarprotocetraric acid),

corticate and squamulose, particularly towards the base,
with farinose sorediate patches, frequently tapering to a
narrov scyphus < 1 mm diam............ ..Cladonia ochrochlora

Apothecium pibk, flesh-coloured or pale brown;

spreading over goil and rocks;f.., .......... (Baeomyces)...32
Apothecium brown to black; epiphytic or on wood...........33

Apothecia solitary on each podetium, bright rose-pink,

~convex and + club-shaped, without a margin; thallus

K+ yellow, Pd+ yellow = orange, UV+ white (baeomycesic
and squamatic acids), ecorticate, often sorediate

B treseseseannea .....Baeomyces fungoides

Apothecia numerous and contorted or single on each

podetium, whitish, flesh-coloured or pale to red-brown,

+ flattened and disc-like, with a distinct margin paler

than the disc; thallus K+ yellow — red, Pd+ orange, UV-
(norstictic acid), corticate, not sorediate

cessasssesann ........................Baeomyces heteromorphus

Thallus bright green to bronze-green; primary thallus
granular-crustose; podetia granular-corticate, > 1 cm

tall, furrowed and often longitudinally split;

apothecia to 5 mm dlam., convex ..... Pilophorus conglomeratus

Thallus pale_yellow-green to suffused brbwnish; primary
thallus powdery, consisting of short, squamule-like,

- sterile podetia which are entirely or marginally

sorediate; fertile pseudopodetia smooth corticate, <7 mm
tall, hollow, with + rounded perforations; apothecia

¢ 1 mm diam., plane, numerous, crowded in blackberry- ‘
like clusters.......ceeeuu.. eteee e .Cladia schizopora

Thallus solid or with a central S PR X |

Thallus holloW.....c.ccvvennnenn. S .35
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36 (35)

37 (34)

38 (37)

39 (38)

Pseudopodetla with perforatlons, corticate, smooth
and shlny: squamules absent; very common, polymorphlc
SPECieS....vcerenneencanccans eessss-a-a....Cladia aggregata

Podetia lacking perforations, although axils may be
open; either corticate and with squamules or ecorticate
and lacking squamules...... ceesersrsecsnsstaserranaann 1

Podetia Pd+ red (fumarprotocetraric acid), sparingly
branched, with open axils, corticate at the base,
becoming aereolate and ecorticate towards the tips;
peeling squamules present along the length of the

39

podetia...ciiiiniinnennnncnnerinanaaas .Cladonia scabriuscula

- Podetia Pd? (perlatolic acid), intricately branched,

forming compact, rounded cushions; axils closed;
surface ecorticate, arachnoid (use lens); squamules
always absent.......cveenennanan ereaaaa «......Cladina confusa

‘Thallus dark coloured, blue-grey, olive-green or
blackish; photobiont blue-green.......... eenestneeenenans 38

‘Thallus usually paler, greenzsh or grey; photobiont .

greeN....c.ceeus “esessssresssssssssancana PR _.............41

Thallus virtuélly not apparent when dry, becoming
gelatinous and swelling noticeably when wet; lobes minute,
¢ 1 mm tall, knob-like and irregularly shaped, dispersed

"over the substrate; spores simple, + globose; very rare

....... .......;...............................Ramalodxum Sp.

Thallus conspicuous even when dry, not or only slightly
swelling when wet; lobes > 1 mm tall, + regular and
tapering, not knob-like, forming swards or tufts; spores
septate, not globose (thallus often sterile)..............39

Thallus lobes to 5 mm long X 0.3 mm wide, erect or
ascending, sparingly + dichotomously branched,

- forming spreading swards; apothecia common, subglobose,

multidivided, nestling among the lobes.....Wawea fruticulosa

Thallus lobes usually > 5 mm tall, intricately

branched and tangled, forming tufts or dendroid : _
clumps; apothecia unknown in Tasmanian material...... ve...40



.40 (39)

a1 (37)

42 (41)

43 (42)

44 (43)

45 (44)

40

Major branches dull, pale brownish, robust, to 1 mm

wide, sparingly branched at the base, becoming blue-

grey, richly coralloid towards the tips; forming

stalked, dendroid clumps, frequently bearing green

leaflets of Sticta stipitata

ceerececeneeenan essssse.s.-..Dendriscocaulon dendriothamnodes

Thallus + entirely blue-grey, olive-green or + blackish,
glossy, very thin, delicate, densely branched and

-tangled, often decumbent at the tips; forming tufts; -

never stalked; green leaflets never present..Polychidium sp.

.Thallus terete.;; .......... e e 42

Thallus flatténed;(at least in part)..... R £

Thallus ecorticate, with numerous pale-grey, finger-
‘like to coralloid phyllocladia and scattered, wrinkled,

 bluish cephalodia; apothecia terminal, convex, red— .

brown; firmly attached to rocks or pebbles
...................................;..Stereocaulon ramulosum

Thallus corticate, grey to yellow-green, without
phyllocladia or cephalodia; apothecia not red-brown;
usually eplphytlc............................., ........ “..43

Thallus with an elastic, white,. central axis (seeﬁ'

by pulling the strands); fruit a flat or concave
- apothecium; concolorous with the thallus; usually

a canopy or twig spec1es................;f....;.(Usnea}...44

Central axis absent fruit a black dry, + powdery o
mazaedium; usually a trunk spec1es ...... (Sphaerqphorus)...48

‘Thallus + mottled greyish red-brown, with abundant
pale yellow isidia and pseudoisidia developing
from elongated paplllae............,.....7;..Usnea rubicunda

Thallus uniformly grey to yellow (sometlmes '
discoloured brownish at the base); either fertile or _ -
w1th asexual propagules........... ..............,.....,..;45 '

Thallus pendulous; straggling} very Iiﬁp ahd lax, ? 10
cm long, very pale yellow-grey to green-grey, rather

:. fragile; main branches loosely entangled, thin

~ (c. 0.5 mm); short secondary lateral branches sparse .
R LR R R T ....,..Usnea caplllace _



46 (45)

a7 (46)

48 (43)

49 (41)

50 (49}_

41

Thallus < 10 cm long, erect~shrubby or'subpendulous,
+ pale yellow to green-grey; main branches to 1.5 mm

thick; laterals usually abundant...... - |-

Branches without asexual prbpagules or
pseudocyphellae; apothecia terminal, usually

NUMEYOUS..cveeaaaans teessssssssssessas-sss.-UsNea molliuscula
Branches with pseudoisidia and pseudocyphellae,

particularly towards the apices; apothec1a subterminal,
usually absent......cciiieiiinneenen R f |

Salazinic acid present (medulla Pd+ orange, K+ yellow

- =3 red); secondary branches often constricted at point

of attachment to main stem; short, spike-like laterals

+ numerous; common and widespread................Usnea arida

Fumarprotocetraric acid present (medulla Pd+ red, K +

pale sordid brown); secondary branches tapered, +

without constrictions or short, spike-like laterals;

local in some high altitude forests................ Usnea sp.

Thallus yellowish (isousnic acid), with wider main
branches bearing laterals with richly branched,
coralloid outgrowths; mazaedia subterminal on the
ventral surface of the main branches

Thallus pale grey or whitish; branches entangled, +
uniform in thickness, without outgrowths; mazaedia
terminal, carried .conspicuously above the mass of

........................,............ phaerophorus ramullfer

the thallus on stouter branches..........Sphaerophorus tener

Thallus white to very pale grey, uniformly-coloured,
K+ yellow (thamnolic acid); fruits unknown....(Siphula)...50

"Thallus olive-brown, Qreenish yellow or pale greenish
.blue, with a darker coloured upper surface and a

usually off-white lower surface, K-; apothecia present

Thallus very pale grey, sometimes with:a faint bluish

tinge, forming + compacted tufts; lobes to 5 mm wide,
- branched and convoluted, with numerous fenestrations,

scabrid, mealy, particularly on the underside

_or absent............ e eeeeeieteeeaaaaa. Ceereeteeeaaea. ..51

tetesserestarrennn teesecsetaneereacanas 1phu1 cf. dissoluta .



51 (49)

~ 52 (51)

53 (52)

54 (53)

55 (54)

42

- Thallus chalky white, subpendulous when well-developed;

lobes 0.5-1.2 mm wide, sparingly branched, markedly
strap-shaped to subterete, elongated, without
fenestratlons. smooth or scahrld..;. ...... cienens 1phu1a Sp.

Lobes 1-2 mm long; apothecia black, globose, terminal.
on short (< 2 mm) podetia; confined to Eucalyptus wood
or bark.....,...,.,....o...............gxgnodermaomelacarpug

Lobes usually longer than 5 mm; apothecium a black,
dry, powdery mazaedium, subterminal on the underside of
the main lobes; on various substrates, rarely on
ucalzptus..............................(Sphaerophorus}...sz

Branches supporting the apothecia markédly flattened,
more than twice as broad as thick......... ceeeae ceeeenan ..53

Branches snpporting_the.apothecié + subterete, less
than twice as broad as thick; (broadly flattened
sterile branches may be present also).....................5T7.

Medulla Pd+ red (protocetraric acid); spores _
brownish...couiuiiieneiiinitiiieiiiiitiieeeccnennaennaas. b4

Medulla Pd-; spores broﬁnish_or'grey-brown{....,;.........56

Spores 6-8 um diam; fertile branches not or only
sparingly branched, tongue-like, with rounded apices,
often + deflexed and forming a hood around the mazaedium;
margins entire, without short lateral branchlets

Rt eeseesee...Sphaerophorus ligulatus

Spores 10-16 um dian; fertile branches moderately to
much branched, frequently with short lateral branchlets
along the marglns....;...,.....,.....I ..... civercan 1

Mazaedium covered by a thin wh1te vg:l whlch only
ruptures at maturlty, very common.....Sphaerophorus ns:gn1

Mazaedium soon exposed (although sometxmes partlally

' _covered by the 1ncurved walls of the receptacle):

uncommon..... .................. ........Sphaerophoru murragi



56 (53)

57 (52)

58 (57)

59 (24)

60 (59)

61 (60)

Fertile branches c. 5-14 mm wide, waisted below a +

conical apothecium with flared thalline margins and
coarsely scrobiculate upper surface; sphaerophorin

absent; spores grey-brown, (8-)10-14 um diam.; upper

surface of thallus usually greyish green

......... _........................Sphaerophorus scroblculatus

43

Fertile branches c. 3 mm wide, not waisted below

the apothecium; apothecium + flattened, with margins
not apparent and with smooth to + convoluted upper
surface; sphaerophorin present; spores brownish,
12-15 um diam.; upper surface of thallus + olivaceous

yellow-green.............. ««+......5phaerophorus patagonicus

Apothecium distincly enlarged, almost hemispherical,
notably wider than the supporting branch; spores

brownish-grey, 8-12 um diam........Sphaerophorus macrocarpus

Apothecium 3Ias broad as the supporting branch;
spores colourless to purple-grey, 5-10 um diam............58

Thallus yellowish (iso-usnic acid)} with richly
branched, + terete, coralloid, lateral outgrowths;

spores 8-10 um diam;......c.0cvunnnn.. Sphaerophorus ramullfer

'Thallus pale bluish green; laterals dor51ventra11y

flattened' spores 5-8 um diam..... Sphaerophorus melanocarpus

Thallus homoiomerous, entirely dark bluish-black or
olive-green, often swelling noticeably when wet and

becoming + gelatinous; photobiont blue-green..... cereee...60

Thallus heteromerous, variously coloured, never swollen

or gelatinous when wet; photobiont blue-green or green....71

‘Thallus extremely turgid and pulpy when wet...;..} ........ 61

'Thallus sometxmes + swollen when wet but nevertheless

rema1n1ng flat..... .......... crresrasnaaa ceteanecenns ce-..64

Thallus spreading, + lobate, ridged fenestrate, white-
grey tomentose on the upper surface; margins of" apothecia
+ wh:te pruinose; spores simple..... +++sse...Physma chilense

Thallus pulvinate and form1ng'button llke'iﬁmps when

~ wet, not tomentose; apothecia without white pruinose s
margins; spores s1mp1e or septate......... ....... R - ¥4



62 (61)

63 (62)

64 (60)

65 '(64}

.66 (65).

. 67 (64)
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Thallus + flat, with fenestrations and ridges covered

with granular isidia when dry, swelling to a pulpy,
granular cushion when wet; apothecia dispersed; spores
simple; very rare canopy species.......c.c.eeuue.. .Physma sp.

Thallus button-like and wrinkled even when dry, with
or without isidia, swelling to an intensely folded,

- convolute, lobed cushion when wet; apothecia absent '

or clustered; spores septate; frequent at scrubby
rainforest margins................. tecvessesasensnsnan .-.63

Thallus with ahundent wart-like isidia and a cellular:
cortex:; apothec1a unknown in Tasmanian material

T T ...........;..Leptqglum breb:ssonll

'Thallus without isidia, lacking a cellular cortex;

apothecia abundant, + obscuring the thallus
teteseneessssennas teseviesetacirenans ....Collema fasczculare

Thallus with a cellular cortex one cell thick

(use microscope)........:-. teeteestennaannnnn (Leptoglum)...GS
Thallus lacking a cortex........ P P (Collema)...67

Lower surface with well-developed white-grey bushy
rhizines; marglnal and laminal squamiform isidia .

present........ sessstetesestetrasarasanans Leptogium 11mhatum_

Lower surface naked; isidia present or absent.............66

Thallus robust, markedly wrinkled on the upper surface,
grey to deep red-brown, with overlapping concave lobes
and squamiform isidia; spores 13-24 x 5-8.5 um, with 3
transverse and 1 longtitudinal septa

............. ;.........................Leptoglu v1ctor1anum

Thallué thin and papery, flat ‘and smooth, + bluish

grey, without isidia; spores 25-33 x 9-13 um, with 4 7

"transverse and 1-3 10ngt1tud1nal septa '
eeieseseeseaans Cettsaeaeaaas .............;.Legtogium azureum

Thallus + covered with numerous, globular isidia;
apothec1a ‘unknown in Tasmanian material

Thallus not isidiate, commonly fertlle.....,........;....;68

© Sesessesssesssanse ceesacnan e .........Coilema suhflaccldum



68 (67)

- 69 (68).

70 (69)

71 (59)

72 (11)

73 (72)

1 (13)
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Thellué surface prominently ridged, pustular and +
fenestrate, particularly when wet....Collema glaucophthalmum -

"Thallus often irregularly folded and undulate but

surface smooth, nNot pustular..........veieenecncecnrananna 69

Spores muriform, broadly fusiform to ellipsoid: thallus
bluish grey to olive-green............ .Collema subconveniens

- Spores transversely septate only, acicular; thallus .
-dark olive-green.............ccuennnnn Y 1

Apothecia to c¢. 0.75 mm diam., immersed when young,

slowly becoming emergent; thalline margin non-corticate;
disc either + pruinose (= var. laeve) or epruinose

(= var. senecionis).......... Pessesaststraraans Collema laeve

Apothecia to 1.5 mm diam., soon superficial; thalline
margin with a thick pseudocortex' disc strongly white
pruznose............ ........... cesseess..Collema leucocarpum

Undersurface black and shiny, wlthout rh121nes ...... ...;..72-

Undersurface white to brown; if black, wath rhizines

or a tomentum..................-.;...... ............. ees..89

Upper surface without perforat1ons, lobes solid or o
holloW. . it iiii ittt tiieeeiannnnn cereecerseneceeeaannn eeea13

Upper surface with few to numerous perforatlons,
lobes always hollow ......... cetesesreennnns (Menegaz z1a)...78

Upper surface green, suffused brownish or ollve, lobes_

‘minute (to 1 mm wide), short and crowded; isidia
. present (sometimes sparsely), hollow, + decumbent :
ceeeseeeeetiineatianaa, cesrevereanecs ......(Heneg3221a)...14

” 3Upper surface grey, sometimes partlally hlackened lobes

larger, elongete° 1s1d1a never present ..... (Hypogymnia)...75

Upper surface'olive or suffused réd'hrbwn’ medulla Pd-,

K- (protolichesterinic acid); isidia sparse, + globular‘

thallus small, < 10 mm across; very rare subcanopy

' ~tw1g spec1es. ......... eteereeaeaaaa ..;;;..Henegazz1e minuta



75

6

11

78

- 19

80

81
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Upper surface green-grey, rarely + suffused brownish
olive-green; medulla Pd+ orange, K+ yellow (stictic
acid); isidia conspicuous, finger-like, rather crowded;
thallus forming rosettes, usually > 20 mm across;

- uncommon trunk species........... ......Menegazzia eperforata

(73)

(75)

(76)

(72)

(78)

{79)

(80)

Thallus with + dlffuse laminal sora11a' maln lobes -
mostly hOLLOW. . aseeemenneannn Meesesse Hypogymnia subphysodes

Thallus not sorediate; main lobes solid or hollow.........?é

Main lobes solid, + flattened............. ypo )gymnia mundata
Main lobes mostly hollow, terete or. suhterete........;....??
Medulla Pd+ orange (physodalic acid); lobes deeply

divided, separate and elongated throughout
.........................................Hypogymnla 1u guhr1s

Medulla Pd-; lobes + contiguous in the centre of the
thallus, becoming distinctly separated only towards
the tips.....coveiniinniiinaa.., ceeenaa Hypogymnia turgidula

Tﬁallus sorediate, very rarely feftilé;};..,.;............79
Thallus without soredia, commohly fertile..... e, ie....85

Upper surface yellow (usnic acid); soralia in laminal
helmet-shaped pustules; medulla C+ red (lecanoric

ac1d).................................Henegazzla globu11fera

Upper surface pale grey to brownish green' soralla not
helmet-shaped; medulla C-..... e eeeeecassaesessaeserieaaaan 80

‘Lobes to 1 nm wide; upper surface brownish

green to grey; soralia derived from coarse, torn
and abraded laminal pustules............ Menegazzia nothofagi

Lobes > 1.5 mm wide; upper surface grey (lobe ends may
be suffused brownish); soralia superficial, not developed .
from pustules...C‘O..00‘000‘.00..0.-0.0"00O'..’OO_‘.'.".'..BI'

Lobes 2.5-4 mm wide, elongated, turgid- inflated,

+ terete, with a smooth to + weakly wrinkled upper

surface; soralia laminal or developing at or near

the tips of short lateral and terminal lobes; common

h1gh altltude twig spe01es....,.., ..... Henegazz1a subbullata

Lobes to 3 nm wide, subterete to flattened;.surtace'
+ smooth"soralla laminal or associated with the
perforat10ns* uncommon species of lowland or _ :
sheltered forests.......coveeecinnnennn. P - ¥/



82 (81)

83 (82)

84 (83)

85 (78)

86 (85)

87 (86)

88 (87)
L . acid); surface + shiny and smooth (use lens);

_Upper part of internal wall of medullary cavity orange-

yellow, K+ purple {(anthraquinone pigments)
............ ooooooocoo'-oavo_oaooo»a...onenegazzla callglnosa
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Internal wall of medullary cavity white, K+ yellow or
K- (no plgments)................... ....... cettieneiieaes 83

Medulla and soralia Pd+ orange, K+ yellow (stictic acid);
edges of perforations flush with the upper surface or

turned inwards; common species of open sclerophyll

forest, very rare in rainforest........Menegazzia subpertusa

Medulla and soralia Pd-, K; edges of perforations

“turned outwards............... ,.......,...................84

Medulla UV+ ice-white, KC+ pink (alectoronic acid):
perforations not significantly elevated; soralia

" laminal or unevenly developed near the edges of the

perforat1ons..................... ..... Menegazzia ultralucens

'Hedulla UV-, KC- (fatty acids); soralia confined to- the"
- edges of markedly elevated, cone-like perforations

tesssasass ssesssssrsentrssssnnannas cesees enegazz1 11180'.'1?3.

Upper cortex reddish to dark chestnut brown (or brownish
grey in extreme shade); spores 2/ascus; subalpine-alpine

_Upper’ cortex very pale grey or green-grey {lobe ends may
 be suffused brownlsh), spores 2 or 8/ ascus....;.;........as

Lobes 0.5-1 mm wide, markedly fiatrened at the tips; _
perforatlons often forming a reticulum; spores 2/ascus -

~ species, very.rare in rainforest.........Henegazzi testacea

.................... ..........,.;........Menegazzza retipora

Lobes 1 5 5 mm w1de, not markedly flattened at the tips;
perforatlons abundant ‘but not formlng a retlculum ........ ;QT

Lobes 4-5 mm wide, swollen, with wrinkled-corrugated
upper surface; apothecia with markedly inflated-
corrugated margins; alplne or subalpine species

tececennsasanenn ceeeaaain eiettrentreaaaanas Menegazzia bullata '

. Lobes 1.5-3 mm w1de, not swollen or corrugated

apothecia with a thin margln.......... ............. vee....88

Spores 8/ascus; medulla Pd-, K-'(protollchester1n1c o

very common canopy or upper trunk species

Cheaaas eveeaeans ttesarererannn ,..;....Henegazzla we1ndorfer1



89 (71)

90 (89)

91 (90)

92 (91)

93 (92)
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Spores 2/ascus; medulla Pd+ orange, K+ yellow. (stictic
acid); surface + matt, often very faintly rugose (use

lens); usually a twig species in rainforest, also common

in sclerophyll. forest..... O Menegazzia platytrema

On rocks or bare soil; thallus placodioid, 1'subcfustose
and lobed only at the margins, glaucous grey to
creamish fawn, sorediate and/or with rose-pink

lecanorine apothecia; cephalodia present....Placopsis gelida

Substrate various, rarely rocks or soil; thallus foliose
or squamulose; colour various; soredia present or absent;
rose-pink lecanorine apothecia never present; cephalodia
present or absent....... terssensasssansss teesssessass — Y]

Thallus small-squanulose, consisting of numerous,
contiguous or scattered small scales, usually closely

adnate to the substrate, commonly dispersed over a

black prothallus........... tetsssseseaanantn teestnareanana 91

Thallus foliose, with well-defined, radiating ldbes,'.
loosely attached or adnate; prothallus sometimes evident

Thallus ent:rely blue~grey or dark brown—grey,

photoblont blue —greeN....coeeu. ............_ ....... ceressaa92

Thallus pale greylsh green to yellow—green, photoblont
green; blue-grey or flesh-coloured cephalodia often . _
Present......cceeiieencrnnannen ceercaranaaa cesessesiracana 95

Apothecia lecideine (or absent), rarely with a few
enveloping marginal thalline squamules; thallus dark
blue-grey; very common and polymorphic

............. ..................Parme11e11a g_groclncta aggr.

Apothecia lecanorlne, with a.consplcuous,
persistent thalline margin; thallus pale lead-
grey or dark brown-grey; uncommon.......(Pannaria)...93

Squamules dark grey to brown-grey, thick, sometimes

+ ascending; apothecia numerous, usually crowded to

+ contiguous; disc red-brown to dark brown; thalline

margin thick, totally obscurlng the proper margin;

frequent at forest margins, mainly on Eucalyptus,
Leptospermum or Cassinia............Pannaria aff. pezizoides

Squamules pale lead-grey, thin, adnate throughout;

apothecia scattered; disc ‘pale orange-brown,

occasionally blackened; thalline margin thin,

sometimes with small gaps; proper margin thin, +
concolorous with disc; rare on smooth bark in the-

forest understorey......... L R T .94



94 (93)
95 (91)

96 (95}

97 (96)

98 (97)

. 99 (96)

100 (99)

Apothecial disc with faint gyrose markings and a
central depression.......c..iiiiieiininnannn Pannaria immixta

Apothec1a1 disc smooth, without gyrose marklngs or a
central depression....... cieesesarenessannas ....Pannaria sp.

Squamules yellow-green (usnic acid), with marginal

squanules pale blue-grey when dry, bright green

- when wet; prothallus well-developed, + byssoid;

forming large patches up to 10 cm wide on tree
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granular soredia.........,............, ...... Psoroma soccatum
Squamules yellow green, green or greenish grey, not
sorediate...... . R L L LT EEE TR 1
Apothecia lecideine..... tassessseeaennnas cesetrecaana eeee97
- Apothecia lecanorine...... Cetreeeccnaeaan ee...(Psoroma)...99
Cephalodia absent; apothecial disc scabrid—vérrucose

(use lens), orange to deep rusty red-brown; thallus

C+ red (gyrophoric acid); occurring mainly at high
altitudes on rotting wood, humus or old bark

B T -...Phyllopsora ongregan
Cephalodia present; apothecial disc smooth, pale
orange-brown to black-brown; thallus C-; on smooth

bark, rarely also on rocks................(Psoromidium)...98
Apothecia + clustered, red-brown to black-brown;

trunks, rarely on rocks...............Psoromidium aleur01des.

Apothecia scattered red-brown; squamules pale .

to + translucent green when dry, pale green when

wet; prothallus absent or thin; tiny, + subcrustose
twig specles:...... ...... -.....,..Psorog;dlum vers:co}or

Margins of apothecia with dense tomentum of long hairs;
squamules inconspicuous, + granular; muscicolous on tree
trunks in high altitude forest............. Psoroma paleaceum

Apothecial margins naked; squamules conspicuous, not

granular; mainly corticolous...... cereeccen ceeeseaaressaa100

Squamules very closely appressed + contlguous and

usually forming a crust. ........ EERRREREE cessetecetinana 101

| Squamules at least partially ascendlng, + discrete

,and dlspersed not forming a crust... ..... ettt eaacaaaa .102



101(100)

102(100)

103(102)

104 (90)

105 (104)

Squamules pale green to yellow-green {usnic acid) when
wet ‘or dry, crenate-lobulate, forming a thick, uneven,
aereolate crust; prothallus well-developed, black, often

+ byssoid; thalline margin of apothecium thick, +

inrolled (even in mature fruits); spores with thick,

smooth epispore with prominent, broadly acuminate to

rounded apiculae; common........... ....Psoroma pholidotoides

Squamules dull green when wet, olivaceous green-grey

when dry, deeply incised, microphylline, very thin;
prothallus very thin, patchy, film-like, grey-black;
thalline margin thin, not or scarcely inrolled; :

spores with thin, distinctly warted epispore, lacking
prominent apiculae; rare........ cistsssesss-...PS0Oroma sp. ‘1

Squamules ascending, becoming almost perpendicular to

the substrate, deeply dissected, elongate, c. 0.5 mn

wide, forming a fruticose cushion c¢. 5 mm high;

apothecia 2-3 mm diam...... ceerecsnenreasraannn Psoroma sp. 2

Squamules only partially ascending, + roundish with
shallowly incised, + crenate margins; apothe01a .
1-1.5 mm di@meeceeeeleininenennnnnnnanann. cestesaceasanas 103

Squamules glaucous-grey, Pd+ orange-red (pannarin);
apothecial disc red-brown to dark brown, + pruinose

when young; cephalodia not apparent; spores with

smooth epispore.......c.cveeceennccnnnnn +e++-...Psoroma sp. 3

-Squamules bright green when wet, grey-green when dry,
Pd-; apothecial disc orange-pink, epruinose; cephalodia

conspicuous, usually abundant; spores with minutely

50

roughened epispore............... +eseev...Psoroma asperellum

Underside with distinct pale or brown veins, bearing
bushy rhizines; apothecia marginal, -elevated on the

tips of ascending, finger-like, often recurved lobes;
blue-green species of the forest floor, on soil, logs

or buttresses of trees.......;;..;..;.Peltigera doliqhorhize

Underside without veins; apothecia not elevated on

finger-like lobes, mainly eplphytlc ...... teesesasencaaa ..105

Apothecia on the underside of lobe ebices: _ )
undersurface naked and white................(Nephroma)...106

Apothecia never on the underside; undersurface naked

~or with rhizines or tomentum, variously coloured....... ..107



106 (105)

107(105)

108(107)

109(108)

- 110(108)

~111(110)

1120107
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Photobiont green; upper surface yellow-green to bronze-
green, smooth (except for the scabrid upper surface

of the fertile lobes); lower surface + smooth

............ ...............................g_p"roma australe

Photobiont blue-green; upper surface dark brown (blue-
green when wet or in extreme shade), deeply reticulate-
faveolate; lower surface bullate.........Nephroma cellulosum

Thallus pale to dark blue-grey; photobiont blue- -
green........... Chesaaiiesisesectntesa s seeeeesas108

Thallus ash-grey, yellow, green or brown; photobiont
OrEeM. . ictnrerncreenroseneroceannscsasansnnns teesassessaa112

Lobes c. 5-10 mm wide, rounded; margins recurved; upper
surface + faintly striate, not scabrid (use lens);

lower surface with dense felt-like mat of bluish grey

or cream rhizines extending to the margin _
.............. eeeseecssesasesssessssasnssssa.Degelia)...109

Lobes to c¢. 5 mm wide , incised; margins flat or

ascending; surface + scabrid or tomentose, not striate;
rhizines sparse or in thick tufts but never forming

a dense continuous felt to the margin...... (Leioderma)...110

Thallus isidiate, rarely fertile; apothecia with-a +
incomplete isidiate thalline margin........ Degelia durietzii

Thallus without isidia, commonly fertile; apothec1a

‘without a thalline margin........... ;......;..Degel1 gaxana'

Thallus not sorédfate; épothecia orange-hrown to brown,
gsuall?'ahundant: twig species.........Leioderma pycnophorum

Thallus with marginal soredia; apothecia unknown in
Tasmanian material; on tree trunks usually overgrowing
hryophytes......... ............ cedtaens ecessesnesaarannan 111

Upper surface of thallus + uqiforﬁly arachnoid-tomentose, -
dark blue-green when wet, pale grey when dry; lobes
concave; marglns ascending; very rare...Leioderma sorediatum

Upper surface of thallus + scabrid, not tomentose,
bluish- grey to somewhat brownish when wet or dry; lobes .
plane; margins adnate; common...... ...:.Leioderma amphibolum

Upper surface brown t0 OLiVe....eeeeuueeeoinsnneensrennn. 113

Upper surface grey, green or yelloW......................114 .



113(112)

114(112)

Lobes elongate, + ascending, with crisped, + obscurely
sorediate margins; undersurface cream to fawn, shiny, -
without rhizines; medulla C- (protolichesterinic

acid) .. ...ceeinn.. e eeeanan ceeeeaeeas Cetraria chlorophylla

Lobes short, rounded and imbricate, + entirely closely
adnate; soralia terminal to submarginal (frequently
very sparse); undersurface tan to black, with rhizines;

52

medulla C+ red (gyrophoric acid)....,.....Parmelia subglabra

Upper surface feilow or yellow-green (uSnié acid); lobes
+ linear-elongated, forked-branched............. eesesseaallh

' Upper surface grey or green (without usnic acid); lobes

- 115(114)

116(114)

117(116)

usually rounded (if + 11near then neither yellow nor
forked-branched)..........cooiiiiiiiiiiiiiiiiiiit, ceses.116

Thallus sorediate; soralia on ascending, + reflexed
lobe tips; axils of branches sinuate; undersurface +
uniformly covered with numerous branched, black rhizines;

medulla K+ yellow -> red (salazinic acid)...Parmelia sinuosa

Thallus not sorediate; lobe tips not reflexed, +
rounded; axils of branches + angular; under-surface
with dense, dark brown, contiguous, cushion-like,
tomentose areas; medulla K-(divaricatic acid)-

ceeseeann ceesesesctaccstetosncsanans -..Pannoparmelia an gustata

Undersurface ecorticate, white, with black rhizines and
sparse black, hair-like cilia (particularly towards the_
lobe tips); thallus whitish grey, with marginal

squanules which become coarsely sorediate; rare in
rainforest.......civiiiiinnnnnn. ...-Heterodermia microphylla

Undersurface corticate, black or brown, or if white,
then without rhizines or cilia (although frequently with
a black prothallus); thallus grey or green, sorediate

or esorediate....... cerene U 117

Undersurface black to dark brown, becoming + paler at
the margins; black rhizines present; upper surface
whitish grey; cephalodia never present......(Parmelia)...118

Undgrsurtgce_pale'cream, without rhizines but with a
pale tomentum or black prothallus; upper surface pale
green or grey1sh to bluish green,_cephalodla present

Ceaeeseseserniaenaas B T T . (Psoroma)...126



118(117)

Upper surface marked with white, + sigmoid or elongate

. maculae which often become cracks (pseudocyphellae)

~ (use lens); medulla C-eveevrvnennneennnns SR 8-

119(118)

120(119)

121(119)

122(118)

123(122)

124(123)

Upper surface without maculae or pseudocyphellae; o
medulla C+ red or C-. . ...t inernnnacnncnannsnnn ereaana 122

Margins of lobes sorediate....... teteeeeeieeeeeeaaaiaa...120
Soredia absent.......c..eeeuienienrneenn. e S 3 |
Lobes c. 1-3 mm wide, elongate, rather thin and delicate:;

medulla Pd+ red, K+ yellowish (protocetraric acid);

I_uncommon........;..............._ ..... ,.Parmella protosulcata'

Lohes > 4 nm wvide, rounded, coarse and thick; medulla
Pd+ orange K+ yellow — red (salazinic acid); common
.............. teesissceesessnseasaaa...Parmelia cunnlnqhaml

Lobes to 7 nn wide, + concave,'with rounded ends and
irregularly incised, ascending margins....Parmelia tenuirima

Lobes 1-2 m wide, usually + flat, neatly + linear- |
elongated, with truncate tips.............. Parmelia testacea

Lobes markedly concave, + broadly rounded; margins
ascending, with discrete oval-shaped soralia; medulla
C-, K+ yellow (stictic acid); species of sclerophyll

forest, very rare in rainforest.............Parmelia perlata -

Lobes flat to convex, often with + truncate apices;
margins adnate, undulate or revolute; soralia absent

or developing from laminal or suhmarginal pustules;

medulla C+ red or C-, K-; canopy spec1es, usually

poorly developed.............,.._ ....... cecesesraceciasssa123

Thallus wlthout soredia or lamlnal pustules, medulla
C+ red (lecanoric ac1d)........... ....... ..Parmelia pruinata

Thallus sorediate; or with 1rregular 1am1nal pustules
which may become sored:ate’ medulla C+ .red (gyrophoric
acid) or Creriir it iiieeennns B . ................124

Hedulla C~ or very fleeting pale p1nk, thallus wlth
pustules (often in exuberant masses)which may become
abraded but not sored1ate..............Parmella subfatlscens

Medulla C+ red: (gyrophoric acid); thallus sorediate;
- soralia usually developing from laminal or subapical

:pustules..............................,..,-.-.;.,........125



125(124)

126(117)

54

Margins of lobes ciliate (sometimes only sparsely); axils
+ rounded; common and widespread....... Parmelia cf. revoluta

‘Margins of lobes eciliate; axils + irregularly incised;

- ¥ o - ceteccscsscanetanennan Parmelia labrosa

Thallus attached + centrally, with loose, free, ascending
lobes; underside whitish, tomentose; uncommon, usually
on twigs of undershrubs....... Ceeeerneeaans Psoroma euphyllum

Thallus tightly adnate throughout, frequently on a black,

~ + fibrous prothallus; lobes radiating, often larger and

127(126)

'128(127)

©129(128)

more evident at the periphery.......... treseveeneentennna 127

Cephalodia dissolving into conspicuéus blue-grey

goredia...........ooan.... Cheetesscaeeann .Psoroma durietzii
Cephalodia not sorediate, frequently + obscure........... 128
Thallus pale glaucous green when wet, + unchanged or

yellow-brown when dry, Pd+ orange-red (pannarin); lobes
2-5 mm wide, with granular sorediate margins; uncommon,
found mostly in hzgh altitude forests.....Psoroma leprolomum

Thallus colour various, bright green, pale glaucous
. green or brownish, Pd-; lobes 1-2 mm wide; margins not
sorediate, with dense, globular or flattened phyllidia

‘or nodules, often eroded.............. ...... veaseseae.aa129

Thallus bright green when wet, grey-green when dry,
turning + olivaceous to cinnamon brownish green in the
herbarium; upper surface smooth; margins commonly
eroded; very common throughout rainforest, mostly on

-smooth bark.....covivene..... Ceemeaee Psoroma microphyllizans

Thallus pale glaucous green, often with a + yeliowish
tinge when wet or dry; upper surface minutely scabrid,

'+ mealy; margins phyllidiate, never eroded; restricted

to ralnforest margins or to wet sclerophyll forest
ceeteece e feseeseenaenn ..t........,...;...Psoroma sp. 4
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: ' -k
- A. DISTRIBUTION AND ECOLOGY OF TASMANIAN RAINFOREST LICHENS

This section deals with general aspects of the rainforest
lichen 1flora.in Tashania. It is descriptive in approach and prbvides
a igenefal framework for the more detailed studies'outlined in parts
'IIIB and IIIC (below). | |

" Methods

» As with fhé preceding sections, thé information presénted here
18 derived from several sources including a genéral sur#ey of
.rainforest in Tasmania, 'sevéral detailed studies in selected areés
and from cursory sampling in a wide range of vegetation types. '

- The broad study of rainforest lichens was undertaken during a
"genéral boianical' survey of'Tasmanian rainforest (see Jarman et al.
1984) which examined over 300 rainforest sites. Lichen data were

obtained mainly from the lower levels of the forest (up to 3-4 m .

above ~the ground). Presence/absence data and subjective assessments

of labUndance and habitat were recorded. Limited data on canopy

lichens ”péré derived from the examination of litter, fallen branches

and,,ﬁhe:e available, recently fallen trees. o |
Several mdre  systematic investiga;iéns werg' undertaken to

‘examine ‘particuiar‘ aspects of lichen edology. These are reported in

detail in- suhsequeht' sections but many of the_genéral results and

their implications:arevincorporated here. They include a study of the
’_Vertical 2onation of lichens at. Sumac Road, north-western Tasmania,
and a study‘of lichen communities in théAvalley’of the Little Fisher
- -River. Observations from pilot studies cbnducteﬁ at. Five Road

(Florentine Valley) and at Ben Ridge,(north-eastern Tasmania) are

also discussed although the studies themselves are'not-dOCumented..

Both “inVOlved tho;bugh sampling and CQllectionnofvthe lichehsvof“ :

entire trees  during a period of familiarisation with the flora: The

location of- these sites (and other areas'ﬁentioned in the text) is

shown in Figure 2.

* This section is based in part on Kantvilas; G,,'James, P.¥. and

- Jarman, S.J.  (1985) ° Macrolichens in Tasmanian rainforest.
~ Lichenologist 17: 67-83. [ S SR
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Distribution in Tasmania
‘Approximately 60% of the lichens found in rainforest have been
recorded in other vegetation types also. The remaining species appear

to be conflned to rainforest but most of these are rare and known
from only very few oollect;ons, e.g. Lecanacr1s §pbpregnea,

Megalospora subtuberculosa, Menegazzia inactiva, M. minuta, Pannaria

immixta, Physma sp. and Roccellinastrum neglectum. Some crustose

lichens, such as species of Lecidea and Catillaria, are too poorly
known for any meaningful conclusions to be drawn regarding their

distribution. Most of the more common lichens confined to rainforest
-have very restricted ecological aoplitudes. For example, Sagenidium

molle, Conotremopsis weberiana, Lecanactis abietina, Micarea spp.,

Bactrospora spp. and Arthonia g;gereopro;gosa are all confined to the

~dry faces of very old tree trunks. Similarly, Psoromidium versicolor

and Psoroma euphyllum occur mostly on understorey twigs. In general,
‘the 'microlichens tend to be more restricted ecologically than do the
'meoroiichens; probablylbecauselthey are in more intima;e contaot'with
‘their host and hence more finely attuned to their nicro-environment.

' Many ot_-the"ofher habitats which bontain rainforest lichens,

"'1 e.g..moorlands;-wet'heaths, scrub or scierophjli forest, also contain

phanerogams  from rainforest communities. Furthermore, these
- vegetation types often abut or occur in mosaics with rainforest and
‘some .mey be seral stages in the development of rainforest (see
Jackson 1968, Jarman et al. 1982).-In_these'situations, it is.not - -
“'surprising to find the incipient development of a rainforest lichen
flora. Examples of rainforest 1lichens found in seral vegetation

include: Pseudocyphellaria -billardieri, Phlyctella subuncinata,

_Baeidiaf weymouthii and Megaloblastenia marginiflexa (wet sclerophyll

forest); . Austroblastenia  pauciseptata, Coccotregg “cucurbitula,

- Nephroma Epp., Peeudocyﬁ__llaria ruhella and Wawea frutioulosa (wet.

'_heath and scrub), and Sphaerophorus tener, Pseudocyphellarla dellsea,

_ P. subvar1ab111s and Psoroma m1crophy111:ans (w1despread). Other
vegetatlon types whlch contaln rainforest phanerogams and llchens can

'be 1nterpreted as- degraded commun1t1es derlved from rainforest. These - -

" include - wet gully communities in eucalypt forest ‘in the eastern halff
_.of Tasmania and scrub around fire- protected rock outcrops 1n the.3

.'f.]South -West (see also p.70).

B A correlat1on -between high rainfall (1600 mm- annually} and the
- d1str1butzon of ‘particular ralnforest 11chens (Pannoparme11a,
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angustata, Pseudocyphellaria delisea and Sticta stipitata) has been
. demonstrated by Bratt et al. (1976) and Rundel et al. (1979), and it

is likely that the same correlation applies to other species. Work

almed specifically at the dlstrlhutlon of the ra:nforest lichens,
Hewee fruticulosa (Henssen & Kantvilas 1985) and "Asteristion"

lamelliferum (in prep.), revealed distributions which roughly accord
with the 1150 mm isohyet, i.e. the western half o£ Tasmania with
outlying populations in the north-eastern highlands- This type of
distribution is also featured by Nothofagus cunninghamii and several

other rainforest phanerogams. Therefore, it is difficult to separate

- the influences of high rainfall and of the rainforest vegetation
itself on the ‘lichen flora, at least with respect to those lichens
which;'are not confined to some specialised rainforest habitat. This
1is especially so heCause high rainfall bredisposes.the vegetation of
an -area towards rainforest. - - '
Further evldence for the strong 1af1uence of rainfall on 11chen
distr1but1on is found in the predominance of rainforest lichens on
the wetter western and southern coasts in exposed dune and shorellne

: vegetat:.on, hab:.tats normally associated with Ramalina, Parmeha, the

. Physciaceae and ‘the Teloschistaceae. Slmllarly,_along the eastern
edge of the Central Plateau, lichens 6t'dry,'ldw1and sclerophyll
forestl {Xanthoparmelia, Physcia, Remalina) .are  replaced with

increaeing- altitude and rainfall by species of Pseudocyphelleria,

Psoroma and Nephroma, even though this area is far removed from

reinforest._'uist and fog would also contribute 31gnlf1cantly to the

overall humidity of. such areas.

IDesp1te- the . w1de dlstrlbution of so ‘many of its constltuent

epecies, the ralnforest lichen flora - rema1ns dlstlnct1ve. Its

K eesential character derlves not necessarily from the presence of

particular' species but from their degree of development and, more-

importently; the presence of unique lichen associations. For example,e '

dry, - mature trunk communities which contain Sagenidiun -molle,

~‘Coniocybe . furfuracea, Cheenotheca brunneola, Lecanactis abietina and

Lepraria ' iﬁcana are characteristic of rainforest, despite - the

5'wldespread nature of at least some of their constituent spec1es. The

;-same : applles ‘to- wet, mature trunk - communltles conta1n1ng,

Sphgerophorus -insignis, S. melanecarpus, Pilophorus conglomeratus,

, Thelotrema subdenticulatum and _"nsteristieg" 'laﬁelliferuh.'gtithe.

individual- species level, species such . as guetrbblastenia



pauciseptata, - Menegazzia weindorferi, Pseudocyphellaria

59

subvariabilis, Sphaerophorus tener, Dimerella lutea and Megalospora

lopadioides, _though wide-ranging, rarely attain the degree of
lushness or fertility outside rainforest as they do within it.

Furthermore, outside rainforest they are usually subordinate members

of quite different lichen associations. Conversely, however, several

species recorded in rainforest are clearly non-rainforest species
which are best developed in other habitats or in some of the pre-
rainforest seral stages. Examples of these species include Collema

leucocarpum, Parmelia pruipata, Degelia gayana, Coenogonium implexum,

Lecanora atra, Lecidella elaeochroma, Leptogium azureum and Lecidea

laeta. |

In general, _nd strong regionalism 1is evident amongst the
‘Tasmanian rainforest lichens. Most species, particularly those'which
are more cdhmon, are widespread throughout the range of rainforest in
the stgté.,However, three very broad distribution centres, correlated

. partly with the distribution of particular rainforest communities

(see pp;66?70} can be discerned amongst the less common species,'

" although almost invariably, outlying populations are also known.

. .One group is centred in western and south-western Tasmania and

includes Sphaerophorus scrobiculatus, S. murrayi, S. macrocarpus, .

Roccellinastrum neglectunm, Siphula spp., Pertusaria sp.2 and

Pseudocyphellaria argyracea aggr. A second group is centred in the

~ mainly high altitude rainforests of northern and north-eastern

Tasmania .and the Central Plateau. This group includes Conotfembbsis

weberiana (not found in the North-East), Sphaerbphorus patagonicus,

Catinaria sp., C. pulverea, Usnea sp., Ramonia muscicola, Hypogymnia

'-.shbphxéodes and Cetraria chlorophylla. A significant number of

; additional, rare:-species are at present known 6n1y_from within this
region (Little Fisher River) but this is most probably due to the

intensity of the investigations which have been undertaken there.

“Such species include Micarea mutabilis, Pertusaria sp.l and Fuscidea -

Sp. ?seudockphelléria granulata is also local in this region but is

found mostlf outside of rainforest on rock outcrops. A third centre

_agiin, "this "impression results partly from the ihtensive.;tudies

carried out at. Sumac Road and other to:esté near the Arthur River.

' _0£ 'distrihutidn of rainforest lichens is north-westein Tasmania but

ISpecies ‘local in . this region'-include@ Heterodermia microphylla

“(rainforest form), Psoroma euphyllum, Bact;osﬁoré Spp.,'Schismatomﬁa



sp-, Menegazzia eperforata, M. inactiva, Lopadium disciforme,
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Megalospora subtuberculosa and Thelotrema decorticans. Several

“additional, rare species are known from single collections from this

area, e.g. Physma sp., Ramalodium sp., Lecanactis subpremnea and

Leioderma sorediatunm.

- Factors affecting lichen distribution

Potential ‘factors influencing the development of epiphytic

lichen communities are listed by James et al. (1977). These include

" micro-climatic factors (degree of illumination, humidity, aspect), -

substrate factors, both physical (age, corrugation and sloughing of
the bark, inclination of the surface) as weil as compositional (pH,
nutrient status, presence of tannins etc., moisture retention
properties), and site factors'(age of forest, level of poliution). No

quantitative data on the role of any of these factors in Tasmanian

'rainforest are presently available and the following discussion is

'A;hased entirely- on qualitative observations. However, good evidence

{for the assertions made is provided by the deta11ed studies discussed .

in suhsequent sections of this thesis. _ o
In Tasmanian rainforest, the maJor factors'determining-the
character of the lichen flora appear to be the availability of light,

;light—reiated factors such as temperature and exposnre'.to‘f

”desiccation, moisture availability and the physical properties of the

. substrate. Higher plant floristics and the age of the forest are also

important but can mostly be interpreted in terms .of light and
snbstrate'charaoters. No information is available on the role-of bark
chemistry.* Air pollution is. not important due to the overall
_ remotenessl -todaf of most Tasmanian rainforest :from. areas of

industriaiisation . and  settlement. The main exception is the

'Queenstown area (western Tasmania) where .c. 20,000 ha habe*been

. _totally devastated by tree felling, burning and subsequent pollution

from a copper smelter

1. gightfand'related factors

Changes  in the lichen 'flora dccur'ih response to cﬁanges:in o

'Iight; Theseemay be due directly to differences in light intensity or
 wavelength, or to additional related factors such as exposure to
~desiccation - or fluctuations in temperature. Minor openings in the



forest canopy caused by windthrow, track cutting or death “of

1nd1v1dua1 trees often cause a local, temporary increase in d1ver51ty

rather than a depletion of the 1lichen flora due to drying out.
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-However, some shifts in relative dominance may occur towards more

bvdroughteresistant species (Rundel et al. 1979). For -example,

Pseudocyphellaria colensoi, P. coronata, P. argyracea aggr.~anddg;:

‘ardesiaca may displace the shade-tolerant species P. subvariabilis }

"and P. dissimilis, whereas Sphaerophorus melanocarpus is replaced by

S. ramulifer or S. tener. A marked vertical zonation in the lichen

flora is clearly apparent on individual trees in many forests .and -

this is also attributed partly to changes in the light regime (see
part IIIB for detailed discussion). There is also evidence that
fluctuation in environmental conditions is of greater benefit to
'vlichens as .a whole than the maintenance of constant conditions
'-J(Pearson 1969). Consequently, the peak of diversity:and luxnriance'is
ﬂ‘frequently attained ‘not in climax rainforest vegetation with its
'(Often) ;closed canopies and dark understoreys but in-morexopen‘seral

communities or along the forest margins.

- Within the' forest} penetration of sunlight-is patchy. Most

blforestsxlhave evergreen, closed canopies and . the illumination of

particular trunk faces depends not on the1r north- south orientation-

..»but on. the chance al1gnment of su1table gaps in the canopy and '

understorey. Such»"light spots" are often of very short duration and

migrate across the forest in a seemingly random fashion during the

~ day as well as seasonally. Their impact is likely to be influenced byl

.other factors such as the’moisture content of the lichens during the

- period of illumination. In general, the inflnence of such light spots'

‘ appears minor, although their presence may help to explain the rare -

- persistence of some light-loving species at low levels within the

. forest. -

2. Hoisture'

Molsture ava11ab111ty varies in dlfferent forest mlcrohabltats

‘Permanently- m01st recesses such as dralnage channels or. gaps. between“;'

'overlaln fallen trees are usually very shaded and are 1nhab1ted by

,bryophytes only. However, observations from permanently wet but well-'

- 1it ralnforest in the spray zone of a waterfall -suggest that

'excessiye’ moisture 1is unsuitable for all'but_a'few'lichens, e.g.

- . Leptogium 'victoriannmv and L. limbatum. Similarly, terricolous or



' saxicolous habitats which are very dry, e.g. underhangs along river
. banks, road cUttings or steep escarpments; also have an impoverished

'_11chen flora. This cons1sts mainly of Leprar1a incana but Ps1101ech1a

,1uc1da may be locally abundant partlcularly on exposed roots.
: 0bv1ous m01sture, dlfferences ‘may form on tree trunks in

rainforest, not in 'response to aspect but as a product of leaning

stems;‘ﬁFord example trunks of Nothofagus cunninghamii are commonly
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'inclinedﬁ,up to 30° away from the vertlcal poss1b1y due to the '

h bending - of saplings in early 1life towards gaps in the canopy. In.

" older, larger trees, _this growth habit leads to the development_of

" moist and -dry sides withva concomitant zonation in lichen habitats.

Key species of thev driest surfaces include Sagenidium -molle,

Lecanactis abietina, Arthonia spp. and speoies of the Caliciales. The

- flora of the wet trunk face -includes species of Sphaerophorus,

'particularly S. insignis and 'S. melanocarpus, Cladia a ggregata;

o P1lophorus conglomeratus and an abundance of bryophytes.

, . 'A wet/dry zonation is seldom observed on other tree species in
Tasmanian rainforest -because they are rarely inclined or attain
.. sufficiently large diameters. A tendency to develop "dry" communities

;hasbbeen observed on large—diameter Eucryphia lucida and Phyllocladus

'aspleniifolius but these communities'neyer attain_the:complexity of

those found on Nothofagus. Analogous hydrophobouS'communities have

' been reported from Nothofagus in New Zealand rainforest (Hark’et-al.

1964), Pseudotsuga in the USA (Pike et al. 1975) and Quercus in
Britain (James et al. 1977). ' ‘ : o

3. Substrate

" Most rainforest lichens (c. 97%) are epiphytes and the
:variation in‘the roughness, stability and moisture-holding eanabiiity
‘_bof tree barks 1s respon51b1e for many 11chen dlstrlbut1on patterns.
.Foiiage size .and branchlng pattern of the host ‘tree are -also
'important. The characteristics of 32. ralnforest phorophytes are
summar1sed in- Table :2° No -‘data on the pH at the bark surface are
'“ava1lable but measurements of the pH of pulverlsed bark samples

~e1nd1cate that the bark of ra1nforest trees is acidic and values_of.»g

"bﬂ 4 - 5.7 have been recorded (see Table 3). Similarly,'theretisfno“

information on bark chemistry but the similarities in'the‘iichen

‘floras of Atherosperma and Tasmannia, both of which have aromatic
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Table 2. Characteristics of some of the more common rainforest phorophytes.-
SPECIES FAMILY HABIT BARK TEXTURE LEAF SIZE.
' CLASS
Acradenia frankliniae Rutaceae highly branched shrub smooth microphyll
Agastachys odorata Proteaceae shrub or low tree smooth microphyll
Anodopetalum biglandulosum Cunoniaceae highly branched shrub smooth microphyll
or small tree '
Anopterus glandulosus Escalloniaceae tall shrub smooth notophyll
Archeria eriocarpa /- I
A. hirtella Epacridaceae low to medium shrub thin, fibrous nanophyll
Atherosperma moschatum Monimiaceae tall tree smooth, sometimes + microphyll
papillate with age :
Athrotaxis selaginoides Taxodiaceae tall tree thick, spongy and nanophyll
' tibrous
Cenarrhenes nitida Proteaceae tall shrub or low tree * smooth notophyll
Coprosma nitida Rubiaceae lovw to medium shrub thin, smooth or nanophyll
. ' fissured
Cyathodes juniperina Epacridaceae medium to tall shrub thin, fibrous nanophyll
Dicksonia antarctica Dicksoniaceae tree fern tiStous megaphyll
Eucalyptus delegatensis/‘ M¥yrtaceae very tall tree thick, épongy and notophyll-
E. obliqua/ E. regnans : fibrous megaphyll "
Eucalyptus gunni/ Myrtaceae tall tree smooth, decorticating microphyll-
. E. subcrenulata - above a rough notophyll
stocking
Eucryphia lucida Eucryphiaceae tall tree smooth, sometimes + microphyll
papillate with age :
Eucryphia milliganii Eucryphiaceae mediun tree smooth nanophyll
Lagarostrobos franklinii Podocarpaceae tall tree smooth, becoming warty nanophyll
but not decorticating :
Leptospermum lanigerum Myrtaceae nedium tree thick, papery nanophyll
helaleuca squarrosa Myrtaceae nedium tree very thick, spongy & nanophyll
papery
Notelaea ligustrina ..Oleaceae low tree smooth - microphyll
Nothofagus cunninghamii Fagaceae tall tree smooth, becoming rough, nanophyll
’ decorticating
Nothofagus gunnii Fagaceae deciduous low tree or smooth, becoming rough, nanophyll
: shrub ) fissured
Olearia argophylla Compositae low spreading tree thick, fibrous notophyll
Phyllocladus aspleniifolius Podocarpaceae tall tree smooth, becoming thick,  microphyll
) . warty and fissured
Richea pandanifolia - Epacridaceae tall shrub or low tree thin, fibrous megaphyll
Tasmannia lanceolata Hiﬁteraceae shrub or small tree smooth microph¥11
Telopea truncata Proteaceae tall shrub or small tree smooth notophyll
Trochocarpa cunninghamii Epacridaceae low shrub smooth nanophyll
Trochocarpa gunnii Epacridaceae tall shrub smooth nanophyll

* nanophyll: ¢2.5 em long; microphyll: 2.5-7.5 en long; notophyll: 7.5-12 cm long;
megaphyll: >12 cm long (after Webb et al. 1976)
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Table 3. pH of pulverised bark samples ‘from some

. *
rainforest trees and shrubs .

 SPECIES S . pH
.Anopterus.giandulosus o - o _ 4.5'
 Atherosperm§_moschatum ;..j; o 5.2
. Athrotaxis Cupressoides : _ ' 54E2
Coprbsma ﬂitid& - o ' | __-}4.4
Eucalyptus subcrenulata o . '2. 5;?;
- Nothofagus cuﬁninqhamii {(young, smooth) _ 5.0
Nothofagus gunnii = o .  5.0_
Phyllocladus éspleniifolius”(oid, rough) ' 4.0
Tamannia Ianceoléfa _ | _ 4.9
Telopea truncata | L o 5.0

Trochocarpa gunnii- : o : 4.7

*  Bark Sémples were oﬁen-dried}_cleahed of_epiphyteé,_ _
pulverised -and dissolved at a rate of 2.5 g to 50 o

- ml. distilled H,O.
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bark, suggest _that this- might be a profitable avenue for a future
" study.

» The majority of tree species in rainforest have smooth bark
when young and are usually first colonised by crustose lichens such

as Thelotrema 1lepadinum, Coccotrema cucurbitula, Opegrapha stellata

and Catillaria spp., as well as by the macrolichens,

Pseudocyphellaria subvariabilis and Psoroma microphyllizans. As the.

- host tree ages, a diversification of the lichen flora begins which
depends on the particular physical properties of the substrate. For
example, on trees which retain a smooth bark; the pioneer species
- will usually be maintained as the tree ages, although additional
species wiil - also become established. However,' on Nothofagus

cunninghamii, the bark fissures and cracks, creating new

microhabitats, and the pioneer'species are shed with plates of bark
~or are overgrown, mainly'by bryophytes and macrolichens.

Several lichens show distinct host—preferehces'hut, in'most

cases, this is interpretable in terms of a preference for a

particular feature ‘of the bark rather than for the host itself. For

examole, Wawea fruticulosa is best developed on myrtaceous trees or

Richea pandanifolia (Henssen & Kantvilés‘1985) and appears to favour

'_ fibrous or thick_papery bark which retains moisture; Dimerella lutea

occurs most commonly on Dicksonia ahtarética, Cyathodes juniperina

. and_"other ” species with fibrous bark- 'Phlyctella subuncinata,

' Catillaria kelioe_ and several other crustose 1iphens display a -

‘preference for smooth bark such as that_of Atherospermaf Cenarrhenes

or Tasmannia; speoies of Sphaerophorus’are best—developed on moist,

- rough bark, typically on Nothofagus ’éunninghamii or PhYllocladus '

espleniifollus, species of Cladonla are most common on thick, spongy_

bark such as that of Eucalyptus or Athrotaxis. Cases of host
_preference seem to be more common amongst'the crustose lichens but
this is to be expected given their more intimate contactVWith the
SubStrate For example, they are likely to be more 1nf1uenced by bark
pH and chem1stry than would the larger species wh1ch often overgrow
'.,epiphytic bryophytes instead of belngvattached dlrectly to the bark
substrate. ‘ " o ' I
Desplte. the instances of substrate- preference listed'here, few

.fllchens ~are absolutely restrlcted to a partlcular host, although one

_ xcept1on 1s Gymnoderma melacarpum whlch when epiphytic, - 1s totally'.

~“.confined to Eucalzptus. when viewed across the1r entlre range, ‘the



differences_ in the 1lichen floras of different tree species tend to .

take .theb form of variations in relative amounts of a lichen species
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rather than the absolute presence or absence of a species (see alsof

p.81).

4. Floristics

The floristic composition of phanerogams in forest vegetation

”_is a major contributor to the character of local habitats, but due to

the.lpoor host-specificity shown by raiuforest lichens, the presence

- of -a particuler woody species is often less. critical than the .

presence of certain physical characteristics. Similar treuds have
been noted by Pike et al. (1975) and Hale (1955) in North American
forests, and hy» Kershaw. (1964) who commented on the importance’of
‘canopy : characteristics. In Tasmanian rainforest,:differences in'the

canopy in the general proportions of nauophyllsl(leaVes‘{ 2.5‘cm

;e '_long,»webb et al. 1976), characteristic of Nothofagus, to microphylls

(leaves 2.5-7.5 ecm  long), characteristic of Atherospernma,
Phyllocladus and Eucryphia lucida, can be related to differences in

the lichen flora. The'presence or. absence of an understorey and the

nature .of its foliage also affects the lichen flora. Tree ferns'

(Dicksonia antarctica), microphyll shrubs (e.qg. Anodopetalum) and

J’notophyll' Shrubs ‘(leaves 7.5-12 cm long) (e.g.. Anoéterus» and-.

:vcenarrheues) . produce .a_bmuch shadier, low-level layer in the forest

than fdo _ finer-leaved nanophyll shrubs‘ (e.g; Trochocerpa “and

-~ Archeria). Since Tasmenian forests cons1st almOSt entirely of
_vevergreen spec1es,_there 1s a more or less constant dens1ty for each
f»ustratum of the forest throughout the year. ‘
| Some general features of the 11chen flora as determlned by the
“,flor1st1cs and structure of the ra1nforest.commun1ty are'presented

"beloww

(a) Tall (c. 30 m), well- formed lowland forests (1ow1and thamnlc andv

callldendrous ra1nforest)

Th1s group '1nc1udes communities dominated by othofagus,

l uhninghami' where Atherosperma_‘moschatum, Eucryphia 1uc1da or

"ﬂcanopy iS’ often closed and small trees,,shrubs or- tree ferns may ‘be
present. below. The h1gh proportion of m1crophylls 1nvthe forestvand
the denseness of the canopy results in poor light penetration through

”-ﬁ;;Phyllocladus aspleniifolius' are subdomihant or .co- dom1nant Thef



the forest. Consequently the lichen flora, at least at lower levels,
is depauperate, similar to the situation in tropical rainforest (P,H.

Jorgensen pers. comm.).
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Ground-dwelling species are virtually absent with the exception

of Peltigera dolichorhiza and Pseudocyphellaria dissimilis which may

be locally common on logs and buttresses, extending onto tree_trunké
in the most shaded, humid sites. A wide range of epiphytic habitats
is provided by the various ages and textures of the different

substrates available. Sphaerophorus - bryophyte communities and

‘Sagenidium molle ™dry" communities occur on rough-wet and rough-dry

bark respectively and often attain their greatest complexity in these

~ forests. Communities dominated by Pseudocyphellaria subvariabilis,

Psoroma microphyllizans and various crustose lichens such as

Thelotrema - lepadinum, Bacidia weymouthii and Megaloblastenia
ﬁarginiflexa -predomihéte on smooth bark. Cover and diversity of
liéhens fincrease “with increased height-hp'the tree trunks and these
forests offer the _best examples of vert1ca1 zonation in the lichen
"flora (see part IIIB)

(b) Low. (( 20 m) forests with dense understoreys (igplidggg

‘rainforest)

These communities are confined to western and south-western

Tasmania. They have 1low, broken canopies and their ﬁnderstorey is

- dense and scrubby,. forming a tangle of horizontal*andfascending,-

chiefly small-diameter stems which tend to overgrow thg forest floor. -

~There is a ‘paucity of old large diameter trunks or ground habitats
and hence little vari&tion iﬁ the subétfétes'aVailahle. Vertical
zonatlon 13 also poor and little change in ‘lichen cover and diversity
occurs w1th helqht _ B ,

. The richness of the lichen flora apbears to dependIOn the
heidht of the scrubby understorey and the type of £011age present.

:Hhen this stratum 1s about 5- 10 m tall and mlcrophyllous (composed of
.Agastachxs, Rndqnetalum etc.), the trunks are- wet and malnly"

‘colonised by leajy} hepatics and blue green algae. Lichens are

sporadic and poprly déveioped. -partlcularly the-crustoSe specieﬁ, '

L__ However, where the closed layer is only 2-5m tall.and'dominated'by'

- nanophyllfspecies_such as Trochocarpa gunnii or Archera hirteila, the -

_;ulichené_'tend to be better developed and very*lush.grbwths of specieéﬂ
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of Pseudocyphellaria and Psoroma may be present on the abundant leafy
twigs. ' _ |
Several lichens are characteristic of this type of rainforest:

§phaerophorus scrohiculatus, Roccellinastrum neglectum, Siphula spp.,

Wawea fruticulosa and PertUSaria sp.2. More wide-ranging species such

as Sphaerophorus melanocarpus, S. tener and Pseudocyphellaria

subvariabilis are also common and increase in abundance where the

forest is better formed and less scrubby.

(e) High altitude rainforests

(i) Callidendrous and thamnlc communities. Tbese are closed forests

,whlch occur above c. 750 m and are lower in stature (up to 18-22 m
tall) " than their . lowland counterparts. They. contain few

' _charaoteristic' lichens although exceptions 'include Conotremopsis

' .weberlana, Cetrarla chlorophylla and Phxllopsora ongregans However, -

~these species are rarely common. Instead, the forests feature an
overall -incresse in luxurfance and abundance of all 11chens (at the
expense of -hryophytes), a general d1vers1f1cat10n, partlcularly in
nenegazzia and Psoroma, and a shift in relat1ve importance towards
"spec1es apparently more tolerant of drier, less shady condltlons._ror
-example, ghaeroghoru ramulifer and S. tener increase in abundance
. at the expense of S. melanocarpus and S. insignis. In addition;,there

'is  often a ground lichen flora of C(Cladina confusa, Cladonia

scahriussula ‘and other Cladonia species. The lichen floras of many

“high altitude forests also feature minor occurrences of species from
subalpine and alnine hahitats} e.g._Henegazzia globulifera and'gL
. subbullata. High altitude_callidendrous forests are extremely simple -
' nitn. respect to their vascular flora and mostly consist of'a'nure
Nothofagus cunninghamii canopy. Understorey species are veryewidely_
separated so that gaps in the canopy allow uninterrupted-lignt

penetratfon to the forest floor. High altltude thamnzc forests have a
-'more dlverse flora of trees and shrubs but the advantage of 1ncreased

1substrate varlety is negated by the resultant shade effect Thls is

-;'hfghllghted by the distribution of the shade loving 11chen .

'rPseudocyphellarla 'subvariabilis. This spec1es is uncommon and,"

3 conflned to ‘the ground or the most sheltered vettest mlcrohabitats
in h1gh a1t1tude callrdendrous forests. However, in the shad1er hxgh-
' a1t1tude thamnlc forests,_ it retains its position as a dominant
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: ralnforest epiphyte. The lichen communities of high altltude

'callldendrous rainforest are descrlhed in part IIIC.

(ii)  Implicate _forests. .These forest communities tend to resemble

their 1lowland counterparts although they may'be richer in species of
Psoroma and Menegazzia. However, communities containing Nothofagus
gunnii are often poticeably impoverished with ' respect  to
‘macrolichens, despite the fact that-this tree is winter deciduous and
so .permits unintefrubted light penetration for at least part of the
fear. Some - crustose lichsns, e.g.'-ﬂggaldspora lqpadioides and

Ngcoblsstus sp.1, may bé5§articu1ar1y shuhﬁant-in'such forests.

”(iii)ﬂ__bpen gggtane.forsst. These forests have been poorly studied.ll

Lichen ‘diversity is generally low and the dominant tree species,

Athrotaxis cupressoides, ' is 'a poor substrate. NOthofagus gunnii is
often an importsqt_ﬁndershrub-but supports few epiphytes. Most of the
twiggy undershrubs are also poorly colonised although they may
'Suppo:t_ communities dominated by species of gggggszzia (M. testacea

and M. subbullata) and Hypogymnia (H. lugubris). The forests do not

_occur in exten31ve stands and contain many extraneous 11chen spe01es
from adjacent alplne heathland.

'kd) _Raznforestldom1natsd by eucalypts ("mixed forest")

Eucalypts may occur as widelyfsﬁsced'emérgéﬁts over:réiqforsst
but- do not contfibuté toa signiticant shade effect, although they
may cause openingsfih the rainfprest canopy when they or their dead
‘limbs fall. Some "mixed forests", particularly in north-western
Tasmaﬂia,' have a éery opsn undefstorey with a'considerable low-level'

'._ltw1g 11chen flora dominated by Psoroma euphyllum Nephroma australe

and Pseudocyphellar:a spp. Other species charscterlstlc of such )

forests include Henegazzia eperforata and Bactrospora'spp..which
occur on mature Nothofagus. '

Eucalypts themselves, _particularly E. obliqua, E. regnans and -

E. delegatensis, are usually. poor lichen substrates although =

Gymnoderma . mélacarpum, Cladia sch1zopora and to a lesser extent-

 1C13d0n1a squamosula are mostly conf1ned to their stocklngs of flbrous

-jbark. However . some spec1es of the Eucalzptu subgenus ggphxomxrtu .
'partlcularly ~the;. “high . altitude - spec1es, _'E gunnii - and

E.;subcrenulata} may be excellent subst:ates for 1lichens, with

'--communities contalnlng " species  of Ne phroma, : Collema, .

'Pseudocyphellarla, Psoroma and Leptoq:um on the1r buttresses
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(e) Forests dominated by conifers.

Conifers are an important component of some rainforest

communities, with those <containing Athrotaxis selaginoides and

Lagarostrobos franklinii being of particular interest. Both of these

_treés may attain great ages and are extremely fire -sensitive
- (Kirkpatrick 1977). Ogden (1978) record; ages of 900 - 1300 years for
Athrotaxis and in excess of 2200 years for individuals .of
Lagarostrobos. Thus it may be inferred that forests Eontaining mature
individuals of these species représent habitats where disturbancé
from fire has been absent for at least several hundred yéars.
However, the 'forgsts'_shoﬁ no particular; lichenological features
desplte fﬁeir' great age. Neither conifer is a partlcularly good
suhstrate for epiphytes. In situations where either species occurs as
_an  emergent over implicate rainforest or as an occas1ona1-trge in

high altitude or 1lowland forests, the basic features of ﬁhe lichen

flora as determined by the rest of the vegetation remain unalteré&

and the conifers apparently contribute nothing. Where Athrotaxis

forms the dominant canopy, its effects are analogous to those of

. eucalypts 1in "mixed forest". Its broken, sparse canopy causes only

 minor - shading and - the llchen flora .is determlned hy _the

characteristics of the lower strata of vegetatlon. It may be very
~ lush and dlverse but is conslstent_wlth similar communities where

Athrotaxis is absent. However, where Lagarostrobos is the dominant,

R usually forns - a 'very dense, cloééd'canopy so that the entire

11chen flora is reduced to only occas1ona1 1mpover15hed 1nd1v1duals.

'Praqnentatzon of ra1n£orest stands

There 1is . some ev1dence that the fragmentation of ralnforest"

stahds . has deleterious effects on the lichen flora, not unlike those

described by Rose (1916) in England. Small scale disturbances, e. g.

clearings caused by track cutting, have only a minor etfect 31nce

they are buffered by the remaining forest edging ‘the dlsturbed site.

Some specles may be temporarily lost due to the removal ot spec1a1

_"habltats " but others persist on rocks and logs. However, ' the |

"surroundlng undlsturbed hlnterland acts as a repository of 1ichen

diaspores which can reinvade the regeneratlnq rainforest vegetation.

Many ra1nforest llchens display an amaiing resilience to

ﬂisturbancg__and the removal of the ralnforest habltat Surv1v1ng '



71

thalli of Sphaerophorus spp.., Pseudocyphellaria Spp.; Megalospora

_lopadioides and other 1lichens have been encountered on rocks in
marginally. fire-protected outcrops in sedgeland4heathv inblsouth-
western Tasmania and in land cleared for agriculture in the North—>
East. However, the long-term survival of these individuals i
doubtful and they will most 1likely .be eventually destroyed by a
wildfire or succumb to the rigours of an exposed habitat. o
Large scale disturbance such ‘as clearffe111ng in forestry
operations has a more drastic effect on the lichen flora. Firstly,
the distance from an ,undisturbed source of diaspores is greatly
‘increased and this may hamper the re-establishment of some'species.
More importantly, clear-felling is usually followed by burninnghich
is not only destructive in itself but also reduces most substrates to
charcoal and scorched earth. These are unsuitable for recolonisation |

by rainforest lichens with the exception of Peltigera dolichorhiza.

It is customary for burnt sites to be seeded with. species of
Eucalyptus which, when young, are very poor substrates and create a
denser shady understorey beneath a. completely closed canopy.
occasional ‘rainforest' trees often regenerate in _these "managed"
forests but‘ they are unllkely to attain suff1c1ent1y large size or.
diversity of m1cro—hab1tats to support ‘well-developed eplphytlc' .
'conmunities before the next cycle of clear fell1ng begins. This is
particularly” the .case_»wrth "old trunk" spec1es such as Sagenidium

molle, ‘Pilophorus conglomeratus and species of . Sphaerophorus,'

' ;Arthonia, Lecanactis and Micarea. No regenerat1on5 of lichens

L vhatSOever has been observed where native forests have been replaced

~ with plantat1ons of P1nus radlata At present, clear felllng in pure

ralnforest is” not  a - widespread practlce 1n Tasmania but 1t occurs
,frequently in "mixed = forest" or where small stands of ralnforest .
.foccur w1th1n eucalypt forest. However, pressures on rainforest can be
: expected to 1ncrease as. the sclerophyll forest resource dw1ndles._ y
' , Tne early effects of fragmentat1on of ra1nforest are’ alreadyi"

T:evident:,ln 'Tasman1a.; In relict, 1solated ra1nforest stands on the

- .Eastern TierS- and - Tasman Pen1nsu1a,_=the, 11chen flora lacks ‘many

K typical' rainforest 'specles such as those l1sted above Furthermore,v

', many of the spec1es present are often poorly developed and infertile.

.Instead ' 11chens more typical of the surround1ng sclerophyll forest

".e g.- Menega221a subpertusa,' Parmella perlata P pru1nata, Collema ,

leucocarpum and Ramallna spp., become 1ncrea51ng1y abundant
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‘A" similar Situafion is evident in,thelrelict rainforests in
Victoria. In addition to the presence of "weedy" sclerophyll forest
lichens, the lichen flora of these stands is relatively impoverished.
A number of lichens which are common and well-developed in Tasmania

are either absent (e.g. Sagenidium molle) or rare and seldom fertile

(e.g. Pilophorus conglomeratus) in Victoria. Conversely, the appareht

.concentration of rare rainforest species in north-western Tasmania
(see' p.59) may be due to the fact that the most extensive tracts of

~ rainforest in Tasmania are located there.
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»Introduction

The vertical zonation of epiphytes has been briefly reborted_in..V

many surveys of forest lichens, particularly in North America. Such

studies have usually been confined to the lowermost levels of the

forest and have compared lichen floras from the bases of trees to
-those . from trunks at breast height (e.g. Case 1977, Culberson 1955

problems> entailed in examining the entire ep1phyt1c flora of a tree.

"._Brodo 1961). Few workers have attempted to overcome the many log1st1c_

. Successful studies include those of Kershaw (1964), Harris (1971a)

and McCarthy (1978)° in the British Isles and Gough (1975) in North

America wh1ch were undertaken by c11mb1ng trees. Hale (1952) in North

America and Ashton and McRae (1970) 1n Australla studied recently—'
fa11en trees whilst Yarranton (1972) and Hale (1965) 1n North Amerlcad’

‘worked "on trees felled. specifically for - the purpose. A more

innovative .approach was employed by} Piken_et al. (1975)>*h9 used.

- mountain climbing techniques to 'scale ~Dou§1as ?irs, and bynHinds
_(1970) who used linesman's equlpment to climb aspens. -

h The results of these studies 111ustrate several features of
_vertlcal zonatlon.' '

-{a) The ' zones are broadly overlapp1ng and are usually comprlsed of

:widely-distrlbuted spec1es. The zones d1ffer more 1n the R

relative amounts of species present than in the presence or
'absence of partlcular spec1es. '

(h) The zones are: not -static and may vary 1n extent and position

from one tree spec1es to the .next or from place to place,

dependlng ~on the characterlstlcs of both the substrate and the

81te

'-(c)rIUnllke bryophytes whlch favour mes1c condltlons, llchens ‘tend to

" be more successful in xeric condltlons (Hoffman and Kazmlerskli

'1969) . Height‘ up a tree almost 1nvar1ably represents. a shlft' :
ptowards xer1c cond1t1ons and hence usually features an 1ncrease'w;

~ in cover and d1vers1ty of 11chens at the expense of bryophytes. e

pﬂowever,. all. epiphytes usually decllne 1mmed1ate1y beneath the

’canopy.:a<4

._Earller 11terature on vert1ca1 zonatlon has been rev1ewed by7

"Barkman ‘(1958) who also d1scussed many of the habltat factors which
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character1st1cs such as water-holding capac1ty,and rate of water- :

'_absorpt1on (which tend to decrease with tree height).and_climatic

factors such as light intensity, evaporation, temperature:and wind,

all _of which increase with height (Barkman op..cit,). Harris'(1971a)'

suggested that water availability was an important controlling factor -

and, in subsequent physiological experiments (Harris (1971b),
bdemonstrated that light intensity was also important. Furthermore{ he
found that different Species as well as ecotypes of a single species
vere physiologically-adapted'to their‘ennironmenté Thus lichens from
shaded habitats had a higher rate of carbon assimilation at_lo#vlight

levels than did tree-top forms. Similarly, the optimum water content

for photosynthesis was lower for lichens from xeric habitats.in_the

tree canopy than that for lichens from more mesic, Dbasal habitats; A
subsequent simulation experiment (Kershaw'and Harris 1971) indicated

that the evaporation gradient was ‘more important than the light

gradient. Ashton and McRae (1970) also found that basal species were -

more sensitive to the effects of high temperature and desiccation

than were canopy species.

Change in bark pH has also 'been advanced .as. a possible ’

explanatlon for llchen zonation although 1ts correlation with helght
‘is inconclusive. Barkman (1958) and Kershaw (1964)-found that bark pH
decreased with height' ‘whereas Kalgutkar'and Bird (1969) and Gough

- (1975) reported that in selected conlfers it showed no relatlonshlp

to  height. ‘Kershaw (op. cit.) showed that the dlstrlbutlons of

. Parmelia - sulcata and"Hypbgymnia 'physodés"were correlated with. pH -

"'(Posntlvely and nesox1ve1y respectlvely) and sought to explain ‘their

zonation accordingly. He also examined the ash and phosphorus content,'

of tree bark but found no correlat1on between_ this and 11chen_:

d1str1but1ons.

The effect of aspect on vert1cal d1str1butlon has been examlnedu

by B1111ngs and Drew (1938) who found that vert1ca1 zonat1on was best

: fdeveloped on m01ster aspects, and by Pike et al. (1975)

d1st1ngulshed d1screte - zones whlch were determ1ned by aspect.

, However, Yarranton (1972) found no correlatlon between the effects of;':

’.he1ght and aspect wh1lst Sheard and Jonescu (1974) felt that aspect -

',dwas generally of secondary 1mportance, except;where:m01sture,was
limited. ’ ' ‘ -
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Other factors which have been found. to affect lichen
distributions include the age, composition and canopy densitf of the
forest. These factors are manifest both at the one level (Jesberger
and Sheard 1973) and vertically (Szczawinsiyl1953). Yarranton (1972)
also found that distance to the nearest tree was important.

Very few etudies 'have been undertaken to examine lichen
distribution and zonation in evergreen cool temperate rainforest,
e}g. ‘'see Mark et al. (1964) in New Zealand forests and Ashton and

McRae (1970) in forests in mainland Australia. Canopy characteristics
are particularly important in such forests because their'shadingi
‘effects are more or less constant throughout the year (see .p.66). The
low-level lichen floras of these forests tend to be depauperate hut a
marked change in the lichens occurs with increased helght.

The present study aims to examine the vertical dlstrlhutlon of
-lichens 1n -cool temperate rainforest in Tasman1a, with partlcular
reference to the eftects of . the host tree spec1es. A prellmlnaryt'd
class1f1catzon of the llchen flora is also undertaken.

Hethods

1. The stndy-area'e'
~ "The study area was located at Sumac Road Spur 2 south of the
" Arthur River in north-western Tasmania, an area with an annuall
d rainfall of 1500-2000 mm. The site con31sted of 0. 25 ha of lowland
‘thamnic rainforest ‘(altitude = 110 m) and represented a portion of a
~ .20 ha coup to be logged for regeneration studies by the Forestry
._Comm1351on. o L S o
' The forest was approxlmately 30 . n tall w1th Nothofagus
-';cunninghami" doninant and _Eucryphla 1uc1da subdomlnant. Other-

species, occurr1ng as scattered, low trees, included Cenarrhenes
nitida,' Phyllocladus asplenllfollus and Atherosperma moschatum. The

'understorey was open above a dense ground layer of - the- fern Blechnum
_watt311, 1nterspersed wlth local_.parghes_ of the _1ow -shrub,

: Trochocarpa cunnlnqh .

Most 1ndlv1duals of Nothofagus and Eucrgphz had damaged crowns.
”_ﬁhere 'rhe maln axis had snapped and upvards- growth contlnued by a_‘.'
~ number of - laterals. These breaks usually occurred at. 20- 23 m height
. on othofagus and 13-17 m on Eucryphia. The other tree spec1es, he1ng'-j
. lower in statnre, _mostly lacked this feature. Deta;ls of bark ‘and
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~ foliage characteristics of these species are given in Table 2. The
distinctive branching patterns of the trees are illustrated in Figure
11. Several Nothofagus trees. were also affected'by a fungal pathogen
'(Chalara: sp.). This fungus slowly kills the infected trees which
remain'_standing as -they decay. Dead trees scattered through’the
- forest produced gaps in the canopy both directly as well as by

periodically,dropping large limbs which damaged young regrowth. A map -

showing the relative positions and girths of all the trees and shrubs
in the forest is given in Figure 11.
‘2. Host trees

Thlrty four trees for study were chosen subJectlvely to include

a range of heights and girths of each specles present (see Table 4).

These included 15 Nothofagus, 11 Eucryphia, 4 Phyllocladus, 3

Cenarrhenes and 1 Atherosperma. The numbers of each species sampled

reflects  their relative abundance in the forest. The trees were

- felled by a professional 1logger, with felling staggered across

several days. Some dislodgement of lichens during felling (cf. Pike

et al. 1975) occurred although this was not considered critical as

some portion of the thallus always remained attached Three very old-

trees (not included in Table 4) shattered on 1mpact with the ground

vand could not be sampled.

3. Sampling | |

Field work was undertaken as the forest coup was being logged
and the forester's strict iogging schedule dictated the need for
rapid data gathering. Thus only presence/absence data were recorded.

The empha51s of ‘the study was on macrollchens, enabllng the majority

" of identifications to be done on site (although many spec1mens were_

.collected for checking and/or later determination). Records _offff

a specieSvof the Graphidaceae were combined 'Measurements of aspect”and
bark characteristics were not included .in the study because of time
' uconstraints although these may have been 1nvaluab1e in exp1a1n1ng

11chen dlstrlbutlons.,'

Each tree was con51dered in terms of three general component3°

a trunk,' lateral. branches, and'tylgs. The trunk was def1ned as the

. more or less'vertical axis, > 3 cm diameter. Trunk records con51sted_

of llsts of lichens present within each metre of height 1rrespect1ve

. of dlameter ‘Where the trunk forked into two or more axes, sampllngv



Table 4. 'Species, reference nunmbers,

at breast height of
Road. .

heights and diameters
- 34 trees studied at Sumac

HEIGHT

25

TREE SPECIES DIAMETER
NO. (m) (cm)
N1 Nothofagus cunninghamii 18 25,
N2 N. cunninghamii 22 2.5
N3 °© N. cunninghamii 29 81
N4 N. cunninghamii 25 - 40
. N5 N. cunninghamii 27 - 15
N6 N. cunninghamii 15 19
N8, N. cunninghamii 27 50
N9 N. cunninghamii 26 63
N10 N. cunninghamii 26.5 66
N1l N. cunninghamii 27 59
"N12 N. cunninghamii 29 70
N14 N. cunninghamii - 26 41
~ E15  Eucryphia lucida 22 - 35.5
. " E16 - E. lucida 24 30
E17 E. lucida 25 47
E19 E. lucida 27 46 .
E20 E. lucida .24 47
N21  Nothofagus cunninghamii 22 52
C22 Cenarrhenes nitida 14 17.5
€23 (€. nitida , 12 15
A24  Atherosperma moschatum 12 10
N25 Nothofagus cunninghamii 15 12
. P26 Phyllocladus aspleniifolius 8 7.
- E27 Eucryphia lucida : - 22.5 35
E28 E. lucida - 17 16.5
“N29 Nothofagus cunninghamii . 27 35
E30  Eucryphia lucida ' 26 33
E31 E. lucida 19.5 23
P32 Phyllocladus asplenllfollus 21 34
C33 Cenarrhenes nitida 14 20
P34 Phyllocladus’ asplenllfollus 16 . 17
P35 P. aspleniifolius : . 15.5 17.5
E36- Eucryphia 1uc1da . 20 19.5
E37 ' E. 1uc1da

56




Table 5. Subdivision of sample nunbers from the Sumac Road
study (total = 981). - :
Notho- Eucryphia Phyllo- Cenarr- Athero—
fagus ~cladus henes sperma
trunk 392 295 62 51 10
~‘lateral B S o
branch 26 8 = - -
twig 67 3 2 8 1
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contlnued by treat1ng each ax1s as a separate ‘trunk of the one “tree.

A lateral branch was deflned as a ‘limb > 3 cm diameter which did not

form a "leader" or new growth'ax1s. Lateral branches were arbitarily
selected, recording their height and diameter at the point of

insertion - on the trunk.»The entire branch to the 3 cm diameter point
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was .considered as a unit, irrespective of length or branching:(4 m

was the maximum - length). Twigs were defined as branchlets . < 3 cm
diameter and. were usually 1 - 2 m long. One twig record per axis or
lateral was derived from the combined lichen floras of up to 10

hranchlets. A total of 981 samples were recorded (see Table 5).

4. hnalysis of data

" Data analyses'consisted of two approaches. The first was a direct
‘gradient. analysis and involved an evaluat1on of the performance of
individual species as well as spec1es d1ver51ty u51ng height as the
direct gradient. The second approach_enta11ed the use of numerical

techniques. These included an ordination method, Detrended

'“,Correspondence Analysis, u51ng the computer program DECORANA (Hlll

1979a) for 1nd1rect gradient analys1s, and the c1ass1f1catlon method
Two-way Ind1cator Spec1es Ana1y51s, us1ng ,the: computer program
TWINSPAN (Hill 1979b). The two methods are considered complementary
(Gauch and Whittaker 1981) and are br1ef1y outlined in Appendix 2.

Results and discussion

1. Lichens recorded

Seventy-seven lichen species were recorded in the study area.

These included 56 macrollchens and 21 of the most common or.

. .distinctive - crustose _species (see Table 6). The lichen flora was'

“almost entirely epiphytic, although - occasional gaps in the ‘ground

fern layer supported ~communities f: Peltigera ‘dolichorhiza and

Pseudocyphellarla d1551m1113. Apart from the presence of some rare

' specles whlch occur © mainly in north western Tasmanra, e g.

.Bactrospora dry1na, Heterodermia microphylla, Lopadium;dieciforme,

Menegazzia .inactiva, M. ‘minuta and Psoroma euphyllum, the lichen

flora is typical ror_lowiand thamnic rainforest (see.p. 66).



Table 6. Lichens recorded in the Sumac Road study area.

" Arthothelium sp. 1

"Asteristion" lamelliferum
Austroblastenia pauciseptata-

Bacidia sp. 1
Bactrospora dryina

. Catillaria kelica

© Cladia aggregata
Cladonia ochrochlora
‘Coccotrema cucurbitula

-fi Collema fasciculare
- C. laeve var. laeve

" C. subconveniens

_ Degelia durietzii
Dictyonema sericeum
Graphis scripta

G. insidiosa

" Heterodermia mlcrophylla .

Hypogymnia turgidula“
‘Lecidea ceroplasta
‘L. laeta .
 Leioderma amphlbolum

L. pycnophorum

Lepraria incana

Leptogium victorianum

Lopadium disciforme
" Menagazzia inactiva
M. minuta
" M. nothofagi-

M. platytrema -

M. retipora _

M. subpertusa

"~ M. ultralucens

M. weindorferi _

. Micarea prasina aggr.
" 'Mycoblastus sp. 1
Nephroma australe

_ Ochrolechia sp.

" Pannoparmelia. angustata

' Parmelia cunninghammii

P. protosulcata
P. pruinata

P. cf. revoluta
P. sinuosa

P. subglabra -
P. tenuirima
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Parmeliella nigrocincta aggr. .

Peltigera dolichorhiza - .

Pertusaria nothofagi
Phaeographls exaltata -
Physma sp.

- Pilophorus conglomeratus
‘Pseudocyphellaria ardesiaca

P. argyracea aggr. -
P. colensoi

. P. coronata
- P. delisea

P. dlss1m1113

- P. faveolata aggr.._*

P. rubella

. P. subvariabllis

Psoroma durietzii
P. euphyllum
P. leprolomum
P. microphyllizans

"P. pholidotoides

P. soccatum
Sagenidium molle

~Schismatomma sp.
Sphaerophorus insignis '’
'S. melanocarpus =~ - '
'S. ramulifer

.-.S. tener -

. .Sticta st1p1tata _

- Thelotrema. lepadinum
_Usnea arida -

U. rubicunda’

. species A

o At the t1me of the study, the clar1t1cat10n ot thls aggregate by .
‘Galloway et al. . (1983) was unavailable. Both P..billardieri and P.-
- faveolata - were. present i

the. study area but

referred to under the latter ‘name throughout thls sectlon.

‘are collectzvely
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2. Host specificity of the lichen flora

Percentage frequencies of the occurrence of each lichen species
on the different hosts are given in Table 7. Only qualitative

assessments (rare, absent, present) are given for the minor trees due

to 1low numbers of samples. The most frequent lichens on»Nothofagus ,

are Pseudocyphellaria delisea (69.4%), Sphaerophorus insignis (56.8%)

and S. tener (43%). On Eucryphia, the most frequent lichens are
. Psoroma microphyllizans (76%) , Pseudocthellaria delisea (73.1%) and

P. subvariabilis (55.3%). Whilst many species show a preference for a

particular substrate, few are confined to a single host. Of those

‘which are, none are common species and only Menegazzia minuta (found

on Eucryphia) has never heen recorded from another - phorophyte

elsevhere. _ ’ :

65 spec1es were recorded from Nothofagus, 56 from Eucryphla 28

from Cenarrhenes, 44 from Phyllocladus ‘and 11 from Atherosperma.

Although these  figures are partly related to the numbers ofvsampled

individuals of each phorophyte, morphological ‘differences between the

,treesu also "serve to explain many of the d1fferences in their lichen -

floras. Nothofagus is tallest, with a loosely-branched crown and f;ne o

'lfoliage. Consequently, it possesses more exposed canopy habitats than

those found in the relatively shaded, 'dense-crowns of Eucryphia or

the 1ow trees. Several lichens apparently preferent1a1 to Nothofagus,r

e.g. Pertusar1a nothofag_, Parmelia spp. and Menegazz1a sSpp.. are a11
spec1es of exposed canopy tw1gs. The development of rough bark also
accounts for the preference of some lichens for Nothofagus, e.g.

Sphaerophorus SPP.., does the development of dry trunk surfaces,

e.g. __genldlum molle. Thus the greater d1vers1ty of l1chens present

on Nothofagus can be expla1ned by the greater d1ver51ty of suhstrates

and habltats available [cf. Kalgutkar and Bird (1969) for Canadian |

conifers].

Eucryphia 1acks any obviously unique - habitats. Its'higher'

frequencies -of epiphytes of smooth hark e.g. Sticta stlpltata and

_some species of Psoroma ‘may be s1mp1y a reflectlon of the greater

R ava11ab111ty ‘of smooth bark for colonlsat1on. Some llchens, e. g.

:_Collema‘subconveniens, are mainly muscicolous and it is p0551b1e that . -

"the distribution .of such spécies is linked ﬁith-their'associated"

' :bryophytes ' Bryophytes appear" superf1c1ally d1fferent on the
"d1fferent hosts although nowpuh11shed data are avallable



Table 7. Percentage frequency of lichens on eech host tree species (x represents
presence on tree species with low numbers of samples).
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The relatively small number of lichens recorded on the minor

trees can -be attrlbuted to their comparative youth and low stature
and, consequently, the 1low  diversity of available habitats for
epiphytes. Observations_ in other forests give no reason to suppose
that.-these trees 'ere intrinsically incapahle of supporting rich_ﬁ
. epibhftic floras. . Horpholog1ca11y,_ hxllocladus is intermediate
between Nothofagus -.and Eucryphia, and this is reflected in its
lichen flors. Its trunk becomes rough and fissured with age,
prov1d1ng habitats 91m11ar to those found on ‘Nothofagus. However. its
low stature {in th1s forest) and dense, relatively 1arge folzage
prov1de canopy cond1tlons similar to those of Eucryphia. Cenarrhenes

and Atherosperma are morphologically most similar to Eucryphia
although _their low stature in ~the site precludes any meeningful
- comparisons.l Comparlsons between the zonatlon of 1lichens on the
'd1fferent tree species ‘are discussed below.

‘3. Distribution of lichen species with respect to height

_' Inbreasing trunk height has two major effects: a changefin
climate towafds drier, better 1it condltlons and' a change in
_substrate towards younger wood. In this sectlon, trunk and tw1g data

- _ are. considered 1nd1y1dually in order to separate these effects.

Lateral nrench_ samples are omitted because of the1r intermediate
-nature.' Tree species ‘are also considered separately to examlne any
host related d1fferences which may be apparent. o

The trequency (i.e. no. of occurrences/ total number of samples
.at' a particular height) of the 44 most common lichens on trunks and. .
twigs of " Nothofagus and _Bucrxpnia was plotted egainst height (see
Figure 3). Trunk and twig data are represented as histograms and line-
plotst.respéotively and soecies vhich are rare or absent on either .
‘host  are indicated. Numbers in parenthesés:(l 44¥'in the discussion
:helow; refer to the sequence of spec1es 1n F1gure 3. L1chens are
- ptoyisionally d1v1ded into  four broadlyfoverlapp1ng groups,
'g;;. Sesal,'spe01es, middle and upper trunk species, low level and
. subcanopy twig species} and-canopy speciés.skhyllocladus, Cenarrhenes

I'and Atherosperma have been’ excluded_'from' this analysis due to
.1nsuff1c1ent samples._ T : : e
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(1) Sphaerophorus insignis {2) Sphaerophorus melanocarpus

00 -
m M 0 L_l_h_‘ "1 L‘_\ -
: (3) species A (4) Cladonia ochrochiora
HrIHJLLHH Lujhfkﬂj LﬂJiﬁ RARE
o
w0 {5) Cladia aggregata {(6) Pseudocyphellaria subvariablilis
8 Lwr% Lw ] \L’Wu'ﬁﬁm,ﬂ N
> _ .
(43
& .
S (7) Collema subconveniens (8) Sticta stipitata
&
ABSENT ’ . RARE
100 (9) Bactrospora dryina . (10) Sagenidium molie
RARE RARE
A
(11) Micarea prasina aggr. (12) Lepraria incana
100 .
L_/I/“L‘_‘K" fam! L“—” 0 L e
5 18 28 [ 18 28 5 18 25 5 18 25
HEIGHT (m) HEIGHT (m)
Nothofagus Eucryphia Nothofagus Eucryphia

Figure 3. Frequency ‘of lichen species with respect to height on
TRUNKS (histogram plots) and TWIGS (line plots) of

Nothofagus cunninghamii and Eucryphia lucida. Species
which are ABSENT or RARE on either host are indicated.

Tree heights are given on the lowest graphs.
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100 (13) Thelotrema lepadinum (14) Pseudocyphellaria delisea '
. ! |
ful | |
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(15) Psoroma microphyllizans (16) Sphaerophorus tener

MIDDLE & UPPER TRUNK SPECIES

(17) Sphaerophorus ramulifer (18) Pseudocypheilaria colensol
100 .
| ly L e
(19) Menegazzia nothofagi . (20} Psoroma pholidotoides
100 - .
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oo {(23) Psoroma soccatum (24) Pseudocyphellarla faveolata
I _ e o ]
5 15 28 -1 18 28 .G 15 28 8 1% 26
HEIGHT (m) HEIGHT (m)
Nothofagus Eucryphia Nothofagus Eucryphia

Figure 3. (continued) .
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LOW-LEVEL & SUB-CANOPY TWIG SPECIES

(25) Psoroma euphylium
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{26) Nephroma australe

{27) Pseudocypheliaria coronata
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CANOPY SPECIES
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(31) Pannoparmella angustata
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Figure 3.

(continued).
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(368) Psoroma durietzii
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(37) Menegazzia weindorferi
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(38) Menegazzia retipora
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Figure 3.

(continued).
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' (a) Basal species

Basal species are those ‘which are most-common in the lower
sectionsl of the forest and decline in frequency with increasing.
v height. The level at which each species "cuts out" varies. A few are
b.notl present above 15 m whereas some extend up to 25hm. Other species
“have ,very’ broad distributions and occur virtually across the entire'
height,:of the forest. These are also”classed'as "basal" because'of v
| their, key roie in the succession'tovards climax baSal'floras. Thusv_
there is no sharply delimitable basal zone defined - by the;
d1str1but10ns of a partlcular suite of 11chens. : ' . |

" Several Dbasal spec1es have low frequenc1es in the f1rst 1-2 m
of trunk; _This- is_most notlceable on old Nothofagus which can form'
'_extensive buttresses . colonised ma1n1y by bryophytes The effect is
also partly due to the extreme shadlng of this region by ground ferns
and ‘low undershrubs Basal lichens also apparently favour trunks and
few of the species studied seem adapted to basal tw1gs. ‘

A number of the more'ﬂsuccessful. basal lichens are either
. fruticose or leprose.-The fruticose habit'is‘regarded as heing vell—
d. adaptedA)to the rapid removal from the thallus of,excess.water which
| j.inhibits Aphotosynthesis (Kappen 1973). Hence the fruticose growth

~ form would be advantageous in the’moist—humid'environment of the -

. - rainforest interior Leprose' liChens,' on_ the other hand; tend to

"zresist wettlng a1together. Perhaps equally 1mportant is the ab111ty

: conferred by the frutlcose and leprose hab1ts to scramhle over
'bryophytes or to form tufts .which prOJect above them. Thls would be a
great advantage h;n basal habltatsiwhere bryophytes,arevusuallyvthev
- dominant ‘plants. In'contrast,'most foliose and crustOSe 1ichens”tend'
“to occupy space exclusively and so tend to be more successful where -
bryophytes re less aggressive (see also . p.181). Only flve (31%) of
the;'16 basal species' treated in 'figure-s contain cyanobacterla,

e1ther as the1r main- photohlont or in’ cephalodla Thls contrasts ‘with

trop1ca1 raanforests (Kappen 1973) .and New Zealand ¢ool temperate L

iralnforests '(Mark et al. alt 1964) where cyanobacterla ‘are common 1n.
qt11chens from shaded habltats. ' ' - ' '

>Sphaerophorus 1n51gnls (1) the most common and prollflc-

-basal - spec1es in the study area, occurrlng on a11 phorophytes. It is *

o partlcularly well developed “amongst - the dense bryophyte mats whlchff
-'f'dom1nate the ‘moist, f1ssured bark of mature Nothofagus Assoclated'
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species include §S. melanocarpus {2), the leprose lichen species A

(3}, Cladonia ochrochlora (4) and Cladia aggregata (5). Species of

dry habitats, 1i.e. Bactrospora dryina (9), Sagenidium molle (10),

Micarea prasina (11) and Lepraria incana (12), also have basal
distributions, mainly because their habitat is best developed on the
oldest parts of the trunks. Moreover, at higher levels, the generally'
more exposed conditions tend to blur any aspect differentiation which
may be present below. However, Lepraria and to a lesser extent
Sagenidium may also occur on the undersides of canopy branches and
twigs. All these basal species are less frequent on Eucryphia which
is less mossy than Nothofagus and lacks fissureﬁ bark or pronounced
wet and dry aspects. Basal species preferential to Eucryphia include

Pseudocyphellaria subvariabilis (6), Collema subconveniens (7) and:
Sticta stipitata (8). These species are foliose and their success on
. Eucrgnhia‘ reflects the less aggressive brYophyte-flora which occurs .
on smooth. bark. Several basal species extend higher on Nothofagul l
‘than on Eucrxghla, partly because Nothofagus, as the taller tree, has
imore h1gh -level old wood and also tends to retaln 1ts bryophytes to
higher levels. Also, a basal 11ke mlcrocllnate is frequently
maintained high up'_ on Nothofaqu by the fern Mlcrosorlum
'_difersifolium' ﬁhich causes local shading and whose'rhizomes-trap
detritus  which aids" 'in the establishment of _moistﬁre—loving
bryophytes. This fern is rarely found on Eucrgﬁhia.'_ '
Thelotrema lepadxnum (13), Pseudocyphellaria delisea (14) and

Psoroma m1crophylllzans (15) occur across a wide range of heights but

usually decline on the exposed canopy twigs. These are the nonshost-

specific species of new growth (sapllngs, twlgs and branches) in the

1nter10r of the forest as opposed to new growth 1n the canopy. The
latter ‘two spec1es are eventually shed or overgrown where aglng of
the bark entails fissuring and decort1cat1on, 1 e. on. Hothofagu [see -
"-Flgure ' 3, . mos.(14)-(15)]. The peaks of occurrence ‘of

Pseudocyphellarla de11sea and Psoroma mlcrophylllzans are dlsplacedi'
upwards from the base of Nothofagu trunks due to the loss of these
specles from the lowest (oldest) parts of old trees as the bark is
'._shedt On -Eucrzph; ,trunks, no ‘such’ d1splacement ‘1s evident because
- trunks of all ages"remain smooth and. su1tab1e for the continued

'-_surv1va1 of these specles Thelotrema lepadznum {13) is not dxsplaced :
" Nothofagu trunks because it is able to pers:st on very old bark"
~ on dry aspects where_ decortication is sloeer and compet1t10n from
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bryophytes or other lichens is minimal. All'three‘species maintain

broad basal distributions on twigs.

Sphaerophorus tener (16) has a very broad distribution aﬂdidan-

.occur on Dbare, smooth bark or amongst bryophytes on rough bark. Its

prominence at 1low 1levels in the forest warrants its‘incluSipn as a-

basal species.

(b) Middle and upper trunk species

The "middle and upper trunk” is a vaguely defined area ranging K

~ to climate, this region iS'intermediate”between the base of the trunk

~and the 'éanopy. It extends above the stratum of tall shrubs and low

trees but :emains shaded by the dominant canopy above. At -this ievel; -

‘Nothofagqus wood is young but its smooth bark is beginning to fiésure

~from c¢. 7 m above the ground to the axes of the crown. With respect

and .peel. The overall cover of bryophytes is markedly lower than in .

“the basal region. Nothbfagus is still_partly mossy, the major species

being Leptostomum inclinans, but the bark OfvEuérxphia‘is almost

bare. Major branching occurs in this zone, providing additional

"habitats.' Howevér, the ~evaluation of differences in the lichens - .

between the~tree species atithis height is difficult and no clear-cut

factors Jsuch 'as 'hark- roughness or.aspécf differences appear to be
involved. ‘. '_; | o _ |

| The ~pe§ion. is one of potentiailylhigh diversity becéuée'it
. feafures an intérmingling' of two'disjunct floras, that of the base
~and that of L€h¢ _canopy. Barkman (1958)‘ note§7that middle trunk

.. regions in European forests generally have few characteristic

species. In contrast, in Tasmanian rainforest, several species are
more or .less confined to this region. These species are often of

particular interest because they are'mpst'likely to bé overlooked in

"ground-based": surveys.,For examplé, most canopy species‘;ré usually

well-represented in .the 1litter on fallen twigs but middle trunk.

regions are av;iiable for study only where entire trees have fallen.

The hoét conspicuous and dominant genera‘at this heightlaféV

_Pseudocyphellaria . and ..Psoroma, and even their basal,représénfativgs;

":tend to attain theif-.maximum size and'lushnesSﬂat~this-lével. In
_contrast to the’ basal species, 63% of the middle trunk lichens

contain ¢yan6bacteria;"The lichens . of this 'iohe are adapted to

'younger “wood’ “and so, unlike - basal  species,:‘have signifiéant

' occurrénéés on both ‘twigé and trunké.'This is iilustratedAbYSthe'i



distributionsi'of Collema laeve (22), Psoroma soccatum (23)-and

Pseudocyphellaria faveolata_aggr.(24). At lower levels, these species

occur mainly on twigs but with increasing height and decreasing
substrate "age, . their frequencies on trunks and twigs converge.

Menegazzia nothofagi (19) is a characteristic species of this zone

and may occur either directly on bark or over bryophytes. Species

with a preference for bare, smooth bark, e.g. Lecidea ceroplasta
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- (21), Psoroma pholidotoides (20) and P. soccatum (23), are usually

best represented on Eucryphia. Those with a preference: for mossy or

cracked bark, e.g. Sphaerophorus ramulifer (17) and Pseudocyphellaria

colensoi (18), are more common on Nothofagu -

(c) Low level and subcanopy twig spec1es

-As dlscussed above, the flora of the middle and upper trunk

region shows an 1ncrea51ng ah111ty to occur on both trunks and twigs. .

In contrast, basal spec1es are predomlnantly trunk spec1es whilst.

canopy rspecies (see 'beloy) are mostly tylg spec1es. ‘Low level and

- subcanopy _twigs__cOnstitute a specialised habitat which combines a

. twiggy substrate typical of 'the"canopy with.-a,‘climate' more

characteristic of the middle to upper’trunk Much of the flora of
: these tw1gs 1s analogous to that of trunks of a correspondlng he1ght

and species _common in both habitats include Psoroma soccatum and

Pseudocyphellaria faveolata aggr. However, some species show a

distinct preference for only twigs at this level. These include

Psoroma . euphyllum (25), Nephroma australe'(26)4and Pseudocyphellatia

~coronata’ k27) which are mainly confined to the twigs of lateral -

;branches, the canopies of low trees'and“theLtwigs of low undershrubs

‘'such as Trochocarpa cunn1ngham11 These species are absent from . .

exposed hlqh canopy tw1gs.'

(d) Canopy’species ,f

The , "canopy" ‘consiSts of the uppermost leafy tw1gs and

v'constitutes vthe ‘upper boundary of * the forest. It 1s exposed too” '

extreme ‘climatic conditions:-_ it. 'receives. the most‘-dlrect

:'precipitation yet is most .subject to- drOught being better 11t

Warmer,;yindier and composed of thinner. suhstrates ‘'which dry out more,_

-readily . than the rest of the tree. The tallest trees rece1vep'

d uninterrupted 1ight and usually possess well developed canopy floras ]

'.ynany., other trees, ‘including the suhdomlnants, -are shaded and .

*zconsequently_ their' crowns may “have more aff1n1t1es to tw1gs from'7"'



lower levels. However, the unevenness of the forest canopy also means
that some 1low trees may have their crowns completely exposed. Bark
morphology does not-provide an explanation for lichen distributions
because the twigs of both phorophytes are smooth. Instead canopy
characteristics such as leaf size and branching pattern are important
because they affect the humidity within the canopy and the degree of
light penetration [see p.66 and Kershaw (1964)]. Thus the fact that
Nothofagus po%?sses small leaves and a loose, open branching pattern
whilst Eucryphia has larger leaves and crowded, almost erect branches
accentuates the height differences between the two trees.

The canopy is a floriStically distinctive region. Large, easily

dislodged species of Pseudocyphellaria and Psoroma are virtually

~_absent and the cover and diversity of bryophytes is markedly reduced.
Most 1lichens are tightly appressed and crustose lichens are common.
Thirteen (76%) of the 17 species illustrated, including the dominant

: canopy genera nenegazzia, Usnea and Parmelia, are bright grey or pale

coloured, probably as an adaptation to reflecting high 1light
: 1ntens1t1es (see Kappen 1973, Kershaw 1975) This contrasts wlth 38%
(six out of 16) grey specles in the basal zone and none at all in the

‘middle zones. On _the other hand, only three of.the_canopy species
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(18%) contain cyanobacteria. The canopy flora of Nothofagus is more

diverse and better developed than that of Eucryphla, presumably
because of the morphologlcal character1st1cs of the trees as

"discussed above. Most species, e.g. Parmel;a.cunninghammii (28),

_ Austroblastenia pauciseptata (29), Hypogymnia. turgidula (30) and

Pannoparmelia angustata (31), are more common on or confined to

othofagu and only Menegazzia minuta (32) and M. ultralucens (43l

are more common on Eucryphia. Parmelia s1nuosa (42) . and Lecidea laeta

(41) are examples of essentially non-rainforest species whlch can

occur at the boundary of the rainforest (in this case the‘upper

boundary) . Pioneer canopy species include Pertusarla nothofag_ (39)

and. Coccotrema cucurb1tula - (40) . As . they age, the canopy twlgs are

invaded - by upper trunk species from below.fSeveral canopy spec1es,
e.g.  Menegazzia 1nact1va (33) and M. platytrema (34), are overgrown

- and hence ' these- are absent on trunks However, others are more;

persistent and may occur on both canopy tw1gs and the upper areas of

the . trunk, e. g. Usnea ar1da (35), Psoroma dur1et211 (36) , Henega221a

“ weindorferi (37), M. ret1pora (38) and Pseudocyphellar1a rubella'

(44). These lichens usually extend ‘to lower levels on Nothofagu “than



on Eucryphia and this 51tuation is again due to the greater openness

of the Nothofagus canopy.

4. The relationship of height to species diVersity
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Correlations between lichen diversity and height havedbeen :

observed by Hale (1952), Hinds (1970) and others who noted that the
number of species generally increases with height, although Gough
- (1975) did not observe this trend. Most workers have operated with
cylindrical "quadrats", i.e. ﬁslices" of trunk one or severalimetres

" high. Calculations on this basis may be affected by variable sample

- size (due to varying trunk diameters), a problem acknowledged by'“

_Culberson (1955) who nevertheless felt that'in his studies evenfthey e

: smallest samples were suff1c1ent1y large.

-Diversity can be -assessed by several methods (see Whittaker

1975, p.94) and’two are con31dered in this study. The first refers to

- the average number of species per sample at each height 1nterva1 ‘and

is here de31gnated . as '"species den51ty"._The second considers the

" total number of species recorded from all-samples at each-height‘

interval and is here termed "potential diversity". The - latter
fquantity has been used more extensively (see authors above).
Figure 4 111ustrates the changes in both "species dens1ty"

(solid histogram) . and "potential divers1ty" (1ine histogram) on

‘trunks and twigs-of'Nothofagus and Eucryphia. .Potential diverSity on

"etrunks: of both tree species shows a steady increase with height

ffollowed by - a sharp decline in the subcanopy area, the region of .

‘trunk within »the'[croyn. Here the blanket effect of the surrounding
'foliage excludes_most'lichens except for”occasiOnal, poorly deyeloped

" crustose .species 'which 'were not included in the study. The peak of

diversity ’at 18-23 m on Nothofagus and 12 17 m on Eucryphi resultsv

ifymainly from the mingling of basal and canopy floras at these levels

. as well as{ from a diver51f1cation of habitats, arising from the

' presence of main branches. The peak is more pronounced on Nothofagus,‘

mainly- because of - a greater difference between the lichens of the‘.:

"base of the trunk and - those of the canopy. (due ‘to the. transition from

rough to smooth bark) The trend . on twigs is generally similar tov

ythat on trunks but w1thout any.sharp peaks. This could be attributed

‘_“to the 1ack of" variation in the substrate.

“"Potential diver51ty" is effectively a measure of- diver51ty'

across, _hv.,forestv and -peaks]'can',also be due to the fact that,at



certain heights,v for example 15-25 m, the samples on which the
statistic is based are likely to be more variable and include both
"basal" types from very tall, old trees and "high trunk" types from
louer or younger trees. In contrast "species density" is a measure of

94

the. average change in diversity on a single tree and is not

confounded by such anomalies in the forest. Figure 4 shows that

"species density" is relatively constant on both  phorophytes,

fluctuating around 6 species/sample on trunks and_lo species/sample

on twigs. The data suggest that the impression of an increasing
~ abundance of lichens with increasing height on a tree results mainly
from an increase’ in " the cover of a few spec1es rather than from a

mu1t1p11cat10n of spec1es numbers.

5. The effects of substrate age

- In general, the species richness of lichens could be expected
to increase With substrate age. Firstly, the older. the bark surface,

‘the longer its exposure to any potentially coionising'epiphytes.

Also, as a trunk grows, a greater surface area becomes available for

vcolonisation. For 'example, Ashton and McRae (1970) found that the

.dlver51ty and profuseness of epiphytes on Nothofagus cunn1ngham11 in

Victoria 1ncreased_ with trunk size. Furthermore, ag1ng may algo

entail a _diuersification' of habitats such as changes 1n bark

morpholcgy or the _develqpment"cf aspect differences -(e. g. as in-

Nothofagus), andvtheSe changes'usuallyvresult in a d1ver51f1cat1on of
" epiphytes. S o '

- In.  the present study, ‘the ages.:df ‘the trees were not. .

7_ca1cu1ated"”Discs were cut from all trees "but ring counts were -

-.usually 1mp0381b1e due to decay of the wood However, trunk g1rth was'

- assumed to be a fair index of age. . The number of 11chen spec1es .

present up to the 7 m level was calculated for each of.the.ls}

'Nothofagus trunks_studied.'This height range was selected because it

lies well within the "basal"vregicn. Above this height, other factors

}'such as variable tree'height degree of branch1ng or the p081t10n ofl&

“the treej:in - forest .could also 1nf1uence ‘the 11chen flora. The

‘other ‘tree spec1es were omltted due to the low range of g1rths they '

_represented

The changes 'in spec1es r1chness w1th respect to dlameter (or

age) on Nothofagus are 111ustrated in F1gure 5. The 1n1t1a1 1ncrease"'

.. .can be 1nterpreted malnly as a result_ of - a.dlver51f1cat;on of
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habitats as the bark fissures and aspect differences are developed. -

Thus there is a co-occurrence of lichens from several different
niches. On very old trees, aspect differences are most marked but

there 1is no 1longer the mixture of smooth_and'rough bark floras.

Moreover, = decortication is often so extensive that even some old

trunk species are unable to maintain themselves and are_excluded by

the. increased cover of bryophytes. Thus there is ‘an overall decrease

in lichen diversity. Similar trends are described for Quercus by

Adams and’ Risser (1971) who also explained the decline in diversity

by increased decortication. Thus contrary to initial expectations,

species richness declines with age after an early peak which is .

correlated with the intermixing of pioneer smooth-bark and climax
rough bark floras. These reSults‘appear'to contradict those of Ashton
and McRae .(1970) but these authors incorporated bryophytes in their

calculations,and record Only three lichens frOmitheioldest trunks.

6.  Indirect gradient ana1y51S° ordination

Direct gradient ana1y51s [parts 3 -4 above] 1nd1cated that the'

epiphytic lichen flora varies in response to helght. It also
suggested that  substrate- type is a source of varlatlon because in

many cases, the height response of a species depends on. whether 1t

" .occurs »on'vtrunks_ or twigs. Although the general trends on both:

" Nothofagus  and Eucryphia are similar, the nature of the host tree

sometimes modifies the :effects of :he1ght and prov1des a further.

source of var1ab111ty 1n the lichen flora

The -aims. of the 1nd1rect gradlent analys1s were

(a) to confirm that the changes 1n spec1es comp051t1on observed

1n the' data could indeed be related to the env1ronmenta1-'

-factors, of "he1ght", "suhstrate type" and‘"host species"”,
‘and . C ﬁ ‘

(b) to check that no additional, possibly more important,

environmental grad1ents were involved. The presence of-

these would be indicated 1n,fthe _ordination _by‘ the
. extraction - of unanticipated compositional trends inlthe
‘data. - '

- The ,uethod: used’was Detrended Correspondence Ahalisis (see.hppendiﬁ-

).

wh1ch shows h pos1t10ns of the maJor 11chen spec1es on the flrst

Results of the spec1es ord1nat10n are 111ustrated in F1gure 6



AXIS 2

i Phys i
-csqb
i Stle piet Coli i
Hete .
Mmin
Ast | Mmip
- Pssu ?PpHQPsoc ]
_Spme. Lep Pmic | Pcogo
roup Pasip, .. |
3 ' Psco © Mingy, | i
" Tpel. Mnot  Naus E“Mq!; Pla pann _
: i vk r tur
o Py R R
- Mo PO | Mwel -
sast Pert Aust
- P06 o1ad Spte Plop Pdur . ]
Sage
Lelo
Psci Pate
B Spra * A
| | | 1 1 1 | l |
AXIS 1

Figure 6.'_ Location of selected lichen species on the first two
axes of the DCA species ordination.

LEGEND: Ast- “Asteristion” Aust- Austroblastenia Bact-

Bactrospora Clad- Cladonia Clag- Cladia“ Coco- Coccotrema Coll-
Collema laeve Csub- C. subconveniens Dict- Dictyonema  Hete-
Heterodermia Htur- Hypogymnia turgidula = Lcer- Lecidea ceroplasta
Leio- Leioderma amphibolum - Lepi- Lepraria Llae- Lecidea laeta
Mica- Micarea  Mina- Menegazzia inactiva Mmin- M. minuta Mnot- M.
nothofagi Mpla- M. platytrema = Mret- M. retipora Mult- M.
ultralucens Mwei- M. weindorferi  Naus—- Nephroma australe Pacu-

Parmelia cunninghamii  Pann- Pannoparmelia  Papr- Parmelia pruinata

Pasi- P. sinuosa Pasu- P. subglabra Pate- P. tenuirima  Pdur-
Psoroma durietzii Pert- Pertusaria Peup- Psoroma euphyllum Phys-

Physma Pilo- Pilophorus Plep- Psoroma leprolomum Pmic- P.
microphyllizans = Pnig- Parmeliella nigrocincta Ppho- Psoroma
pholidotoides = Prev- Parmelia revoluta Pscl- Pseudocyphellaria
colensoi Psco- P. coronata Psde- P. delisea Psfa- P. faveolata
Psoc- Psoroma soccatum Psru- Pseudocyphellaria rubella Pssu- P.
subvariabilis Sage- Sagenidium Spa- species A Spin-
Sphaerophorus insignis Spme- S. melanocarpus Spra- S. ramulifer

Spte- S. tener  Stic- Sticta  Thel- Thelotrema Usar- Usnea arida
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two axes of the ordination. The least common species have been
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removed from the -diagram to prevent overcrowding. The first axis

' appears -to represent that part of the Variation related to height'
Lichens which had. been prevlously c1a551f1ed as basal species, e. g.

Sphaerophorus - 1ns1gnls, S. melanocarpus, Cladia - aggregata,

Micarea prasina ahd Pseudocyphellaria subvariabilis, are . located

towards the left"hand' side of the diagram. "Canopy" sbecies, e.g.

Hypogymnia turgidula, Lecidea laeta and the species of Menegazzia and

Parmelia, tend to 1lie to the right hand side. Species occurring in
-the_qentre»of’the diagram are either those from the "middle and upper

' truhk"' category, e.g.- Menegazz1a nothofag_, Lecidea ceroplasta and

'Pseudocyphellaria faveolata aggr., ’er spec1es with very broad-

distributions, e.g. gl-deiisea and Thelotrema lepadinum. The median

location along’the‘axie of this latter group represents an average of
their broad;height range"[see Fig. 3,_nes.'(13)-(14)]. Rarer species

~vhose distributions were not plotted in the direct gradient analysis

- occupy positions on ~the ordination which are in accord with their

heighti as noted in the field. For example, from field observations,

, Pilophorus’ conglomeratus: is clearly a - basal species, Psoroma

leprolomum is a middle region species and Parmelia revoluta is a

canopy species.

The . second axis of the ordihation appears to represent the’

floristic .differences between the host trees. In Figure 6, spec1es

which" were preferential to Eucrxphla (see Table 7), e. g. hysma sp.,7

Collema subconvenlens "and Heterodermia. m1crophy11a ‘occur near the

top of the'diagram.'Llchens preferentlaltto Nothofagus, e.g. Psoroma

durietzii, Pseudbc&phellaria' colensoi and Sphaerophorus ramulifer,

occur near the hdttom whilst non- preferential species ‘are central.

Conf1rmat10n of this 1nterpretat10n of the two axes is prov1ded

by the ord1nat10n of the samples. In Figures 7- 9, the scores of the

environmental variables for each sample have been superimposed on the

location of the samples in the ordination diagram. Eigure 1 depicts"'

the height (in four classes) of each sample. Lowermost samples'(ceded
"as 1's) are located mainly at the left of the ordination and there is
-a” general increase in height from left to r1ght The dlstrlbutlon of
} "sample type" on the ordination (Fig. 8) also shows that there is a
vshift from trunks at the left of the ord1nat10n towards tw1gs at the

r1ght w1th lateral branches located malnly in the centre.



100

AXIS 2

AXIS 1
- LEGEND 1 1-7 METRES
2 8-14
3 15-21
4 22-29

Figure 7. The distribution of "HEIGHT CLASS" within the
configuration of samples defined by axes 1 and 2 of the
DCA ordination.
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The distribution of "HOST TREE SPECIES" within the
configuration of samples defined by axes 1 and 2 of the
. DCA ordination.
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:Figure.9 depicts "host tree species” superimposed_on the sample
" ordination and supports the assertion that the second axis represents

the floristic differences between the two trees. Samples -from

, othofagu are located 1n the lower half of the configuration whilst

those from Eucryphia are concentrated in the upper half.-Phyllocladus
-occupies * a diffuse region.spanning_both major tree species.-samples_‘_
.overlapping-Nothofagus are mainly low on the height gradient'(axis_l)
. whereas those ,overlappihg. Eucryphia have high scores on this axis.

. This. also supports the assertion made previously that Phyllocladus: -

-~ has a basal flora analogous to Nothofagus (due to the rough bark on -
“its trunk) but that its canopy flora is 51m11ar to Eucryphi (due to

Cits dense, large foliage_ and low stature). Cenarrhenesv and

Atherosperma 'samples all occupy a low to middle position on axis 1

due to the low height and small diameter of these trees , l
Another_ feature of Figure 9 is that Nothofagus extends over arf

,wider ‘range of the height gradient (axis 1) than does Eucryphi The:f

b-ﬁ,vgreater.height, open_crown and consequently better development-of ‘the

s canopyx-flora“‘of‘_Nothofagu would explain‘this effect at the upper-
(right hand) end .o'" this gradient. The effect at the lower (left

: ) hand) - end could appear anomalous,.given that sampling on both trees

began, from 1 m. However, thls is due to the fact that. old lowermost.:
_portions of Eucryphia retain smooth bark and are hence floristically'
vanalogous to . smooth barked, higher (and younger) portions Of-'i
1Nothofagus. B ‘ o | | -
1 From the‘ordinations, it is apparent that changestin.substrate
are an. important: aspect of increasing'height; The height gradient»”
| entailed in'_axis 1 is complex and consists of a climatic component'
B (the shift'from a shaded, moist climate to an arid, exposed,climate)‘
and a substrate  component (a shift from'old. often rough trunks to
‘young, smooth ItwigS) . 'Height above ground per: se is s1mp1y a very":v
approx1mate 1ndex of p051tion on this gradlent._vi ' ”
- : The' three: variables which were scored in. the study, i.e. “tree
species,‘ heidht and sample type, are. accounted for by the first two
axes 'of:the‘ordination. Third ahd fourth axes were also extracted An
the ~ana1ysis hut'"haye» not been presented as ,they could not bey
B interpreted in'termsfof'the variables scored, nor. do they reflect any ..
{yfloristicf;trend'-observed in the field. They?may be-related.to-SOme'

' minorf:yariable vet to be determined or they may simply be spuriousﬁf
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artefacts generated by the ordination method (cf. Minchin 1983,
p.322).

7. Classification

The results of the indirectvgradient analysis illustrate the.
cont1nuous ‘nature 'of thed data. Nevertheless, tor the purposes ofl
d summary and descr1pt10n, it is convenient to dlssect this cont1nuum
into several classesr " In the direct gradlent-analy31s, llchens were
"claSsified into 4 groups, viz. basel middle to upper trunk, low
glevel and subcanopy twig, and canopy specles This c1a381flcat10n was
- based entirely on the performance of each 1nd1v1dua1 spec1es with
respect ‘to height above the ground. In this section, a refined
classification is derived based on the co-occurrence of species. The

- new 3c1assification “also takes into account the results of the

't-i7ordinations whichlshowed that height is but a single component ofgthe

.complex  gradient which exists between the 'forest floor and the
- canopy. Other factors 1nvolved 1nc1ude the age and tw1gglness of the
suhstrate. Horeover, the 1nteract1on of these factors 15 mod1f1ed byf_'
;the nature of ‘the host tree. T _
' . The_ technlque adopted for the cla351f1cat10n was Two—way'
“Indicator ' Spec1es &nalysxs using the. computer program THINSPAN (Hlll:_
':‘1919h) (See Appendix - 2). Ten groups were derlved and the species
composltion ~ of each' group is glven in Table 8. The spat1a112
' distributiou_lot_ the groups in-the forest is 111ustrated in Flgure B
:ll(d}f(f), which shows . the general layout of the forest and the.
7‘bosition of each tree sampled. The relatlonsh1p of - each group with

'height_ ahd host . specles is evident in thls dlagram The forest has

“been divided into strips - running ‘North- South._ Parts (a)-(f) are‘['--

adjacent _strips- from East to West and reference polnts are prov1ded
_ ':af' their alignment. Trees are represented to scale, with sampled
" individuals numbered according to Table 4 and unsampled trees. shown
" as “stumps“. o o o IR o
The classes result1ng from the new class1f1cat1on represent'_t
_ .groups of specxes wzth s1m1lar d1str1but10ns wlth respect to he1ght
'1substrate . typell_and host species. ’ They are not necessarlly |
';phftosociologicel'-units oecause the collectzon of data d1d not
' preserve the - homogenelty of each sample.' Fori example, aspect -
:';d1£ferences were '1gnored although 1t is. known that these frequently
'correspond to: marked floristic d1fferences. Nevertheless, 1n most:



Table 8. Percentage frequencies of -lichens in each of the 10 groups derived by TWINSPAN
(important values shown in bold type). .

1 2 3 4 6 5 7 8 9 10

Pseudocyphellaria delisea 51 100 87 79 84 = 97 91 72 60 6
Thelotrema lepadinum 17 86 42 48 54 70 35 26 6 -
Psoroma microphyllizans 2 7 47 82 93 59 72 5 15 -
Sphaerophorus tener . 55 82 70 13 20 44 26 -1 15 -
S. insignis 99 88 98 52 10 22 2 1 - -
Asteristion lamelliferum 2 - 2 3 - - - - - -
Cladia aggregata 54 25 36 3 2 6 - - - -
Sp. A 47 46 63 15 2 6 2 - -
Sphaerophorus melanocarpus 16 4 19 5 - - - - -
Micarea prasina aggr. 61 11 30 2 1 - - - - -
Cl