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ABSTRACT

THIs report deals with the species of two genera of crustose lichens, Buellia and Rinodina, known to occur
on the Antarctic Peninsula, South Orkney and South Shetland Islands. These two genera constitute a
seemingly natural family, the Buelliaceae. Buellia, as far as our present knowledge goes, is represented in
the region by twenty-two species, and Rinodina by six. Keys and descriptions of these species are given.
In addition to studies on living populations in Graham Land (the northern part of the Antarctic Peninsula)
and the South Shetlands in 1944-45 and 1965, an examination was made of all available type specimens
and general collections from the area. Particularly in the genus Buellia a number of previously described
species are shown to be non-taxonomic modifications induced by environmental factors, and as such are
reduced to synonymy. Three species, one variety and three forms of Buellia, and two species of Rinodina
are here described as new. A relatively small but significant bipolar element (species occurring also in the
colder Northern Hemisphere) is present, and the following species belonging to this category are recorded
for the first time from the Antarctic: Buellia punctata, B. papillata, B. coniops, Rinodina archaeoides,
R. diplocheila (with some doubt), and R. nimbosa. Rather surprisingly, a floristic relationship with southern-
most South America is almost completely lacking, as far as these two genera are concerned. The type
specimens of certain possibly related species from Tierra del Fuego, the Falkland Islands, South Georgia,
Ile St. Paul (in the southern Indian Ocean), New Zealand, Uruguay, Europe, Greenland and Novaya
Zemlya were restudied for purposes of comparison and are described and discussed in Appendix 1. An
ontogenetic study of the different types of apothecial development in the genus Buellia was made in order
to clarify the taxonomic relationships of the Antarctic species, and in particular to establish the position
of the genus Melanaspicilia described by Vainio. A previously undescribed type of spore structure was
found in the new species Rinodina endophragmia, and in a specimen of Buellia coniops a heterosporous
condition of the asci was observed which may indicate meiotic segregation of a genetic factor for spore-

pigmentation.
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I. INTRODUCTION
THis is the second of a series of reports on the taxonomy of the lichens of the northern part of the British
Antarctic Territory (Graham Land,* the South Shetland Islands and the South Orkney Islands). It deals
with two of the crustose genera—Buellia and Rinodina. The first of this series (Lamb, 1964) treated the
fruticose genera Usnea, Ramalina, Himantormia, Alectoria and Cornicularia.

Most of the material on which this series of reports is based is preserved in the Cryptogamic Herbarium
of the British Museum (Natural History), London, and smaller collections exist in other institutions. The
following list gives the locations of the collections studied, with the abbreviations used in this report for the
herbaria and the expeditions concerned.

Abbre- Abbre-
. viation .. viation Publication of
Herbarium used in Expedition used in results
text text
Cryptogamic Herbarium, BM British National Antarctic (Discovery) BNAE | Darbishire (1910)
British Museum (Natural Expedition, 1901-04
History),
London, England British Antarctic (Terra Nova) Expedition, | BATNE | Darbishire (1923q)
1910
Discovery Investigations (voyages of DI Partly published by
R.R.S. Discovery II), 1931-33, 1934-35, Lamb (1948a,
1936-37 1964).
British Graham Land Expedition, 1934-37 | BGLE ‘
Falkland Islands Dependencies Survey, FIDS
1944 onwardst
Naturhistoriska Riksmuseet, S Swedish South Polar Expedition, 1902-04 | SAE Darbishire (1912)

Botaniska Avdelningen,
Stockholm, Sweden.

Herb. E. A. Vainio,} Botanical TUR Belgian Antarctic Expedition, 1897-99 BAE Vainio (1903)
Institute, Turku University,
Finland, and BR

Jardin Botanique de I’Etat,
Bruxelles, Belgium

Laboratoire de Cryptogamie, PC French Antarctic Expedition, 1903-05 FAE Hue (1908)
Muséum National d’Histoire 1903-05
Naturelle,
Paris, France
French Antarctic Expedition, 1908-10 FAE Hue (1915)
1908-10
Farlow Herbarium, FH Botanical Survey in West Antarctica, BSWA | Partly published in
Harvard University, 1964-65 this report
Cambridge, Mass., U.S.A.
Facultad de Ciencias Exactas y BASB | Several Argentine expeditions from 1948 AE Partly published by
Naturales, onwards Lamb (1964)
Universidad de Buenos Aires,
Buenos Aires, Argentina
Museo de Botanica, CORD | Argentine expedition of 1953. Material AE Partly published in
Universidad de Cordoba, collected by Dr. A. Hunziker this report
Cérdoba, Argentina
Facultad de Ciencias Naturales LP Argentine expeditions of 1951 and 1957-58. | AE Partly published in
y Museo de la Plata, Material collected by Dr. A. Corte and this report
La Plata, Argentina Dr. A. Martinez

* The part of the Antarctic Peninsula which lies north of the line joining Cape Agassiz (lat. 68°30’S., long. 62°58’W.) and Cape
Jeremy (lat. 69°24'S., long 68°51°W.). The area south of this line is now known as Palmer Land. Formerly, “Graham Land” and
“Palmer Land” were alternative names for the whole of the Antarctic Peninsula.

T Known as “Operation Tabarin” prior to 1946 and renamed British Antarctic Survey on 1 January 1962.

1 Name spelt as “Wainio” in the report cited, subsequently altered to ““Vainio” which is the form used in the present report.
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One of the present authors (Lamb) had the privilege of collecting and making field studies in west and
east Graham Land and the South Shetland Islands during the years 194445, while a member of “Opera-
tion Tabarin”,* and of revisiting the area in 196465, as Principal Investigator of the project “Botanical
Survey in West Antarctica” financed by the National Science Foundationt and supported logistically
by the Argentine Navy. A summary of previous publications dealing with the lichens of this region is
given in the first report in this series (Lamb, 1964, p. 3).

The two genera, Buellia and Rinodina, treated in this report, constitute the family Buelliaceae in the
sense of Zahlbruckner (1926a), which, together with the family Physciaceae, is placed by Klement (in
Grummann, 1963, p. 17) in an order Buelliales, characterized by brown, one-septate, three-septate, sub-
muriform or placodiomorphic spores with often characteristically thickened walls, and a thallus either
crustose (in the Buelliaceae) or foliose (in the Physciaceae).

The genus Buellia is well represented in the Antarctic regions, 65 species having been described in the
literature from the continent and adjacent islands south of lat. 60°S., and is one of the most important
crustose genera there ecologically and sociologically. The saxicolous species present a high degree of
endemism, although this impression has been exaggerated by the description of a number of superfluous
taxa. This in turn has been largely due to the extreme polymorphism of some of the species, and only
by prolonged and careful field studies and re-examination of existing type materials has it been possible
to elucidate their approximately correct taxonomic relationships.

Poelt (1965a) has pointed out the fundamental importance and great difficulty, in the taxonomy of
crustose lichens generally, of distinguishing between phenotypes which are constitutionally (genetically)
conditioned and modifications due to external environmental conditions, and has emphasized that this
task is made even more difficult by the fact that the genetic characteristics themselves may often be strongly
altered by the influence of outside factors. Lichen taxonomy up to recent times has tended to be statically
descriptive, minimizing or totally ignoring variability due to environmental and growth conditions, with
the result that many unnecessary synonyms have been created, and there has been a regrettable tendency
freely to apply taxonomic epithets to entities which are quite obviously nothing more than mere
environmental modifications.} Future systematic studies must be orientated in large measure towards
the evaluation of these taxa, largely by field studies, and the major impetus in this direction may prove
to have been the publication of an important paper by Weber (1962) in which the above-mentioned facts
are convincingly emphasized and analytically illustrated by a number of examples.

Environmental factors noted by Weber as having a profound effect on the morphology of crustose
lichens include available moisture, composition and texture of the substratum, degree of exposure to sun-
light, amount of nitrogenous substances present, mechanical erosion by wind-blown rock and ice particles,
and change of orientation by frost action. Among the Antarctic crustose lichens the last three factors
are particularly important, and in the following treatment of the Buellia species we have been able to add
some instructive examples further illustrating Weber’s statements. Morphological modification of lichens
due to richly nitrogenous substrata (ornithocoprophily) has also been dealt with in papers by Du Rietz
(1932), Grenlie (1948) and Hakulinen (1962). Other environmental factors which we have found to be
significant for an understanding of polymorphic variation in Antarctic populations of crustose lichens are

i. The degree and duration of seasonal snow cover (see Du Rietz, 1930; Riehmer, E., 1935; Merxmiiller

and Poelt, 1954 ; Gjaerevoll, 1956) and,

ii. Damage by mites (Acarinidae) with subsequent abnormalities in regeneration (see Schade, 1933,

1957).

Apart from such modifications directly due to environmental influences, the relative age of lichen thalli
may also affect their morphological characteristics to a considerable degree. The cases of Buellia anisomera
Vain., B. granulosa (Darb.) Dodge, and B. augusta Vain., discussed at some length in the following taxo-
nomic treatment, supply instructive illustrations of changes taking place in the life-span of the same
species and giving rise to appearances so diverse that, without careful studies of living populations in the
field, they would unhesitatingly be classed as distinct species. Such field studies must, however, be made

* The precursor of the Falkland Islands Dependencies Survey which was renamed British Antarctic Survey on 1 January 1962.

1 Grant No. GA-119.

t A classic case of this tendency was the description by Bouly de Lesdain (1947, p. 71) of a “variety” sabulicola of the foliose-
frutescent lichen Evernia prunastri with the remark: “Il s’agit simplement . . . de thalles d’Evernia prunastri tombés des buissons de

Salix dunensis et &’ Hippophae rhamnoides sur lesquels ils sont communs. Sur le sable ot ils trouvent une large surface plus étendue que
celle que leur offrait I'exiguité des rameaux de ces arbustes, ils acquiérent un développement souvent beaucoup plus considérable.” Such

observations are of ecological interest, but afford no basis for taxonomic operations.
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with a degree of caution, for apparent transitional states between distinct types do not, in themselves,
always afford reliable evidence for assuming genetic identity, unless they are demonstrably portions
of one and the same thallus. Cases of convergent mimicry (‘“Verdhnlichung™) may be found in related
species growing under similar conditions, as has been pointed out by Sandstede (1931) in connection with
the genus Cladonia. By our field studies in the Antarctic Peninsula region we have been able to elucidate
many of the previously described taxa of crustose lichens and reduce a number of them to synonymy,
but in some cases the necessary observations are still lacking and the status of certain species, e.g. those
of the anisomera—granulosa—subpedicellata complex, must remain somewhat uncertain pending further
investigation of living populations. Where field evidence has been inconclusive, we have adopted a con-
servative taxonomic standpoint.

To facilitate the correct interpretation of the technical terms—many of them peculiar to crustose lichens
—employed in the keys and descriptions of the Systematic Account, a glossary is provided in Appendix IL

II. SYSTEMATIC ACCOUNT

ABBREVIATIONS and symbols used in the text for chemical reagents are as follows: PD, paraphenylene-
diamine (CgH,(NH,).), 5 per cent solution in 95 per cent alcohol, freshly made up for each occasion;
I, iodine dissolved in an aqueous solution of potassium iodide and diluted to a light brown colour;
K, a mixture of equal parts of 5 per cent potassium hydroxide (KOH) and 20 per cent potassium
carbonate (K;COs), both in aqueous solution; C, a fresh saturated aqueous solution of calcium
hypochlorite (Ca(OC1),); HNOs, concentrated nitric acid. A plus sign indicates positive reaction and
a minus sign negative reaction. See glossary of terms on p. 85.

1. Genus Buellia De Notaris, 1846, p. 195

De Notaris (1846) cited the following 5 species: B. canescens (Ach.) De Not., B. major De Not. (as n. sp.),
B. parasema (Ach.) De Not., B. miryocarpa (sic) De Not.,* and B. Schaereri De Not. (as n. sp). Clements
and Shear (1931, p. 323) selected B. parasema as the type species of the genus, and in this have been followed
by Dodge (1948, p. 240). Fink (1910, p. 92) had considered B. canescens as the type of the genus, but in
view of the fact that Massalongo in 1852 had used this species as the type of a separate genus, Diploicia
Mass. (now regarded as a section of Buellia), this selection, which was followed by Tomaselli and Ciferri
(1952), is ill-advised and should be rejected in favour of that of B. parasema by Clements and Shear.
Although, as Th. Fries has shown (1874, p. 593), Acharius based his “Lichen parasemus” on hetero-
geneous material comprising species of Buellia, Lecidea and Arthonia, and the epithet parasema has been
widely used for a Lecidea species (L. limitata (Scop.) R6hL.; cf. Laundon, 1960, p. 163), Th. Fries neverthe-
less, as well as De Notaris (1846), emended the species to apply only to the Buellia-component, and there-
fore Buellia parasema (Ach., emend.) De Not. stands as a valid epithet, and there is no reason to challenge
its selection as the type species of the genus Buellia.

Zahlbruckner (19264, p. 254; 1930-31, p. 330-457) recognized three sections in the genus: sect. Eubuellia
Korb. (now correctly called sect. Buellia), sect. Diplotomma (Mass.) Th. Fr. (with 3-septate or submuriform
spores) and sect. Diploicia (Mass.) Stizenb. (with marginally effigurate thallus). Other later segregates
from Buellia have been: Amandinea Choisy (1950, p. 16; with filiform conidia); Samboa Tomaselli &
Ciferri (1952, p. 7; with 4-spored asci); and Mattickiolichen Tomaselli & Ciferri (1952, p. 6; equivalent to
sect. Diplotomma). Some additional sections have also been established: sect. Catalechiopsis Oxner (1933,
p. 170; with squamose, corticate thallus) and sect. Moriopsia by Risinen (1939, p. 108) to accommodate
the species B. moriopsis (Mass.) Th. Fr. (syn. B. atrata (Sm.) Anzi), which is peculiar in its spores and ascus
development (see Sheard, 1964).

Vainio (1909, p. 76) described a new genus, Melanaspicilia, from north-eastern Siberia, differing from
Buellia in having immersed (aspicilioid) apothecia. In Zahlbruckner’s catalogue (1930-31) this genus is
treated as a synonym of Rinodina (Ach.) S. Gray. Vainio cited no type species for the new genus, and
divided it into three sections based on the coloration of the hypothecium: sect. Semibuellia (hypothecium
pale or pale brownish, or pale above and brownish below; 5 Siberian species described as new and 6 other
species mentioned); sect. Buelliopsis (hypothecium brown-blackish;; 1 Siberian species described as new and

* The only synonym cited by De Notaris for this species is ““Lecidea milliaria ligniaria Fr., Lich. Europ. p. 343", which corresponds,
at least nomenclaturally, to Bacidia lignaria (Ach.) Lett. There is no indication that De Notaris intended to base it on Patellaria myrio-
carpa DC., and Th, Fries (1874, p. 595) attributes the combination Buellia myriocarpa (DC.) to Mudd, not to De Notaris.
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7 other species mentioned); and sect. Rinodinopsis (hypothecium colourless; no Siberian representatives,
but 10 other species mentioned). Subsequently he added several new Japanese species to the genus (Vainio,
1918, 1921). Oxner (1933, p. 170) treated Melanaspicilia as a section of Buellia, and Dodge and Baker
(1938, p. 657) as a section of Rinodina. Some of the species listed by Vainio, e.g. aethalea (Ach.) and sororia
(Th. Fr.), can certainly not be placed under Rinodina, and the same probably applies to most of the species
with pigmented hypothecium (sections Semibuellia and Buelliopsis). Malme (1932) made the transfer of
some of them to the genus Buellia. In view of the fact that at least one of the Antarctic species dealt with
here (B. russa) sometimes has immersed, aspicilioid apothecia, it became desirable to review the taxo-
nomic status of the genus Melanaspicilia. Through the courtesy of the Curator of the Vainio Herbarium
at Turku University, Finland, we were able to receive material of the Siberian species for examination:
M. microplaca, M. ectolechioides, M. injucunda, M. dubia (with vars. paraleuca and paraphaea),
M. crystallifera and M. tschuctschorum. Most of the specimens are rather scanty and poorly developed,
with the exception of M. crystallifera, which would probably be a good choice for the lectotype of the genus;
a final decision in this regard, however, is best postponed until a comparative monographic study can be
made also of all the non-Siberian species listed by Vainio (1909), and the taxonomic significance of
the three sections Semibuellia, Buelliopsis and Rinodinopsis clarified. Malme (1932, p. 39) expressed doubt
as to the autonomy of the Siberian taxa, and our examination of the type materials left us with the same
impression. It is possible that they may all be states of the same species; further collections and field
studies in the Pitlekai area of north-eastern Siberia would probably be necessary to decide this. The type
specimen of M. crystallifera (No. 9117 in Herb. Vainio) is shown in Plate Vla, and Fig. 1 represents an
enlarged portion of the same with several areolae on the dark protothallus and the aspect of the immersed
to very slightly emergent apothecia. The thallus consists of scattered single verrucose areolae, occasionally
a few aggregated together, on a black, effuse protothallus.

1T MM

FIGURE 1

Melanaspicilia crystallifera Vain. Part of the holotype specimen (No. 9117 in Herb. Vainio), showing fertile
areolae on black protothallus.

If the genus Melanaspicilia is to be delimited from Buellia merely by its immersed, aspicilioid apothecia,
we are confronted with a difficulty in the generic disposition of some of our Antarctic species, notably
B. russa (Hue) Darb., in which, as mentioned above, the apothecia may in some states remain a long time
or even persistently immersed; such states were described by Hue under the names Aspicilia erythroda and
Aspicilia ditissima. It therefore became necessary to make a comparative study of the ontogeny of
apothecial development in various species of Buellia (sens. lat.) in order to find out whether fundamental
differences exist which would call for the separation of distinct genera. Such a study was carried out
by one of the present authors (Henssen) on some of Vainio’s Siberian material as well as on several
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Northern Hemisphere and Antarctic Buellia species, and it was found that four types of ontogenetic
development may be distinguished within the complex, exemplified by (1) B. disciformis (Fr.) Mudd and
B. punctata (Hoffm.) Mass., (2) B. Wahlenbergii (Ach.) Sheard (syn. B. pulchella (Schaer.) Tuck.),
(3) B. canescens (Dicks.) De Not., and (4) species placed in Melanaspicilia and some of the Antarctic
species in which the apothecia become emergent to sessile.

Type 1. Buellia disciformis and B. punctata.
Material studied

B. disciformis: Sweden, Angermanland, Hemorsundet, HENSSEN, 1954, No. 6241 (herb. Henssen): U.S.A.
Louisiania, St. Martin Parish, Bayou Benoit, HENsSEN, 1963, No. 15102p (herb. Henssen).
B. punctata: Germany, Rheinland, Jiilich, HENSSEN, 1953, No. 6243 (herb. Henssen); Finland, Nylandia,
Stréomfors, FAGERSTROM, 1949 (herb. Henssen, No. 6244).

In certain parts of the thallus vegetative hyphae divide actively without inclusion of algal cells and form
a generative tissue,* the primordium of the ascocarp. Several ascogonia differentiate in each separate weft
of generative tissue. They are straight in B. punctata, spirally coiled in B. disciformis, and provided with
a trichogyne which emerges at the upper surface of the thallus (Plates Ia and Ila). The generative tissue
protrudes above thallus-level and usually becomes strongly pigmented in its marginal part (Plate Ib).
More rarely the generative tissue is developed submerged within the thallus, and is covered by residues of
thallus tissue (Plate IIb). Active division of the generative hyphae continues, and they differentiate into
paraphyses in the centre and the excipulum at the margin. Plate IId shows a young stage with the initial
orientation of the paraphyses and progressive pigmentation of the excipulum, which consists of enlarged
cells. The tips of the paraphyses also become swollen and pigmented. Ascogenous hyphae and a young
ascus are visible between the paraphyses in Plate I1d. In Plate IIc a young apothecium is seen with a less
pigmented but more strongly developed cellular excipulum, still immersed in the thallus. Subsequently the
apothecium develops vertically and protrudes well above the surface of the thallus (Plates Ic and Ile). The
subhymenial layer, composed of the hypothecium and the base of the generative tissue, soon becomes
pigmented (dark brown), with a progressive dying-off of the cells. In old apothecia this pigmentation and
degradation extends to the basal or even upper parts of the hymenium, enclosing spores which have not
already been ejaculated (Plates Id and 1Ih).

Type 2. Buellia Wahlenbergii (syn. B. pulchella).
Material studied

Finland, Lapponia enontekiensis, Toskalharji, HENSSEN, 1955, No. Le 1042, and Pihtsusputous, HENSSEN,
1955, No. Le 1040 (herb. Henssen).

The generative tissue is very strongly developed, and usually arises between two thallus-lobes (Plates Ii
and IIi), where it forms a small dark outgrowth, since its outermost part is dark-pigmented from the
beginning (Plate IIg). A number of coiled or spiral ascogonia arise within the primordium (Plate 1If),
each of them provided with a trichogyne. In one preparation a swelling was seen on the end cell of a
trichogyne (Fig. 2d), probably indicating fusion with a conidium. The vegetative hyphae of the generative
tissue differentiate into the paraphyses and the excipulum, and the apothecium grows considerably in a
vertical direction (Plates Il and IIIi). The subhymenial layer becomes dark pigmented, and in late stages
the pigmentation extends to the hymenium, so that degenerated spores, often in the original groups of 8,
are finally enclosed in the subhymenial layer (Plate I1Lj).

Type 3. Buellia canescens
Material studied

Netherlands, Zeeland (herb. Univ. Marburg, ex herb. van den Bosch, No. 63.1); France, Bayeux,
LENORMAND, 1840 (Farlow Herb.).

* The term generative tissue may be defined as a vegetative tissue, analogous to a stroma, different in structure from the rest of the
thallus, produced by ordinary medullary hyphae in connection with the formation of the ascogonia. Either the ascogonia are produced
initially, and then become surrounded by the generative tissue, or the latter is formed first and the ascogonia arise subsequently from
hyphae of this tissue. The hyphae of the generative tissue differentiate to form the paraphyses and the excipulum proprium, while the
ascogonia give rise to the ascogenous hyphae.
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FIGURE 2

Development of ascogonia in the genus Buellia (camera lucida drawings).

a.  Buellia anisomera (FIDS A1827); several ascogonia with protruding trichogynes differentiated in generative
tissue.

b. Buellia punctata (Henssen 6243); several ascogonia with protruding trichogynes in generative tissue;
ascocarp primordium rising above thallus-level.

c.  Buellia canescens (Lenormand, FH); ascogonia differentiated among thallus hyphae and symbiotic algal
cells.

d. Buellia Wahlenbergii (Henssen Le 1042); ascogonia in generative tissue formed as an outgrowth from the
thallus; one trichogyne protruding and with swollen tip.

The development of the apothecium in this species has already been described by Letrouit-Galinou
(1961). Our observations confirm hers in all important respects. In contrast to Types 1 and 2, the ascogonia
in B. canescens do not arise inside a generative tissue, but between undifferentiated thallus-hyphae (Plates
Im and IIla). According to Letrouit-Galinou a few cells of the generative tissue (ascostroma of the author)
are already developed at this early stage. Later on, a compact generative tissue is produced by the medul-
lary hyphae surrounding the swollen ascogenous cells (Plates In, IIIc and IIId). The upper part of the
thallus forms a veil above the ascocarp primordium, and this veil, at an early stage, ruptures from the
centre (Plate IIIc). The hyphae of the generative tissue differentiate to form paraphyses and excipulum.
Young apothecia are still partly covered by the veil (Plates Io and Ille). Later, the veil becomes restricted
to the basal part of the excipulum (Plate IIIf). The apothecium enlarges considerably in a horizontal
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direction (Plate Ip), and the subhymenial layer becomes dark pigmented (Plate IIIf). Vertical growth of the
apothecium, with accompanying degeneration of the basal hymenium and enclosure of spores, was not
observed in this type.

Type 4. Melanaspicilia-type
Material studied

Melanaspicilia crystallifera: Siberia, Pitlekai, ALMQUIST (herb. Vainio, holotype).

Melanaspicilia tschuctschorum: Siberia, Pitlekai, ALMQUIST (herb. Vainio, holotype).

Buellia aethalea: Sweden, Vistergotland, Floby, sTENHOLM, 1897 (Farlow Herb.).

Buellia russa: Antarctica, Port Lockroy, Goudier Island, FIDS, 1944, Nos. A1202b, A1207, A1807b,
A1810; 1945, No. A2241; Hope Bay, FIDS, 1945, No. D2494; South Orkneys, Laurie Island,
FIDS, 1946, No. C20-1007h (Herb. Mus. Brit.).

Buellia anisomera: Antarctica, Port Lockroy, Goudier Island, FIDS, 1944, Nos. A1202a, A1208a,
A1807a, A1827; South Orkneys, Laurie Island, FIDS, 1946, No. C20-10071 (Herb. Mus. Brit.).

Buellia augusta: Antarctica, Port Lockroy, Goudier Island, FIDS, 1944, No. A1202¢ (Herb. Mus. Brit.).

Buellia coniops: Antarctica, Port Lockroy, Goudier Island, FIDS, 1944, No. A1208b; Marguerite Bay,
FIDS, 1947, No. E1064 (Herb. Mus. Brit.); Finland, Lapponia petsamognsis, RASANEN, 1938, Lich.
Fenn. Exs. No. 611 (herb. Henssen).

Buellia isabellina: Antarctica, Port Lockroy, Goudier Island, FIDS, 1944, Nos. A1145, A1148; 1945,
No. A2242 (Herb. Mus. Brit.).

Here the generative tissue is formed between the symbiotic algae (Plates Ie and IITh) or above the algal
layer (Plate I1Ib). Several -+ straight or spirally coiled ascogonia, depending on the species, arise in each
weft of generative tissue (Plate IIIb, g, h; Plate IVa, b). In B. isabellina the ascogonia are produced between
the medullary hyphae and symbiotic algal cells (Plate IIIg) as in B. canescens, and the generative tissue
is produced later. The ends of the trichogynes protrude from the upper surface of the thallus (Plates Ie and
I11h). The tips of the hyphae at the upper margin of the generative tissue soon form enlarged and dark
pigmented cells (Plate IVa). Later on, the central hyphae differentiate into paraphyses and the marginal
hyphae produce the excipulum. Plate IVg shows a young stage in the development of the apothecia, with
formation of the excipulum. In Melanaspicilia crystallifera and Buellia aethalea the apothecia remain
permanently immersed in the thallus, and the excipulum consists only of a few rows of dark pigmented
hyphae (Plate IVc, ). In Buellia russa, B. anisomera, B. coniops, B. augusta and B. isabellina the apothecia
soon develop considerably in a vertical direction, and the excipulum therefore becomes prominent above
the level of the thallus (Fig. 3a, b; Plates Ig, h and IVh). The subhymenial layer soon becomes dark pig-
mented and this darkening as well as a dying off of the tissues extends downwards to the basal part of the
thallus finally (Plate IVd, e) and upwards progressively into the hymenium, as the latter continues to grow
in a vertical direction. In this way unejaculated spores frequently become enclosed in the dark pigmented
subhymenial tissue (Plate IVi). The production of the excipulum, in the form of enlarged and dark pig-
mented cells, commences at the margin (Plate Ve, g). In old apothecia the excipulum may be strongly
developed (Plate IVe) or may remain thin (Plate Vf).

The development of the pycnidia in the four ontogenetic types described above closely parallels that of
the apothecia. In the Melanaspicilia-type they remain immersed in the thallus (Plate Va, d); in Buellia
disciformis and B. punctata their upper part protrudes above the level of the thallus (Plate Vb), and in
B. Wahlenbergii they are produced in a special outgrowth of the thallus of the same origin and structure as
the generative tissue (Plate Vc). The cavity of the pycnidium is at first simple, but later it often becomes
incompletely divided into chambers (Plate Vc, d). The conidia are produced either laterally and terminally
on short-celled, stout conidiophores (“endobasidial”) or terminally on long-celled, thin conidiophores
(“exobasidial”); they are straight and shortly rod-shaped in some species, e.g. Buellia russa and anisomera,
long needle-shaped in B. punctata, thread-like and curved in others, e.g. Buellia coniops, isabellina and
augusta. With regard to the anatomy of the thallus, Buellia canescens shows a greater degree of differentia-
tion than the other Buellia species studied, having the symbiotic algae restricted to a distinct layer in
the upper part of the thallus between the upper cortex and the loosely interwoven medulla (Plate IIIc).
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FIGURE 3

Development of the excipulum in Buellia russa (camera lucida drawings).
a. Margin of a young apothecium with formation of first cells of excipulum (FIDS D2494); symbiotic algal
cells drawn black.
b. Margin of an old apothecium with well developed, partly pigmented excipulum (FIDS C20-1007h).

The taxonomic conclusions which may be drawn from the foregoing comparative ontogenetic study are
the following:

i

ii.
iii.

iv.

In ascocarp ontogeny and anatomy, as well as habitus, Buellia canescens stands closer to Pyxine
sect. Dirinaria Tuck. than to the other Buellia species examined.

Buellia Wahlenbergii (syn. pulchella) also shows a distinct type of ascocarp ontogeny.

Buellia disciformis and B. punctata, in this respect, show a greater similarity than the foregoing to the
Melanaspicilia-type. Both these types agree in having the generative tissue only diffusely separated
from the adjacent thallus tissue, whereas in the B. canescens and B. Wahlenbergii types it is sharply
differentiated.

From the phylogenetic point of view the ascocarp ontogeny of the Melanaspicilia-type may be
regarded as the most primitive. Here the generative tissue remains immersed in the thallus; in
the B. disciformis—B. punctata-type it becomes somewhat elevated above thallus-level, and in the
B. Wahlenbergii-type this tendency proceeds so far that the generative tissue is exogenous in its
development. The apothecia of the B. canescens type, long remaining enclosed, and initially covered
by a thalline veil, seem to represent an evolutionary trend in the opposite direction. The apothecium
extends horizontally in Buellia canescens, while in the three other types a considerable vertical
growth is noticeable, during which unejaculated spores become enclosed within the emorient sub-
hymenial layer.

Ontogenetic development of the Melanaspicilia-type is found not only in species with persistently
immersed (aspicilioid) apothecia, e.g. Vainio’s Siberian species and Buellia aethalea, but also
in those with apothecia becoming emergent and sessile in varying degree, e.g. the Antarctic species
mentioned above. The Siberian species and the Buellia aethalea complex present, in this respect, a
condition of arrested development in a juvenile state (neoteny). In the Antarctic species there is no
sharp distinction between aspicilioid and sessile ascocarps; states of B. russa, as mentioned previously
were classified by Hue under Aspicilia on account of their more persistently immersed apothecia.
Permanently immersed apothecia furnish, therefore, no fixed criterion of the Melanaspicilia-type
of development; in other words, sessile apothecia may be developed by the Melanaspicilia-type as
well as by the Buellia punctata—disciformis-type. To decide which of the several hundred described
Buellia species should be placed in Melanaspicilia, an ontogenetic study along the above lines would
have to be made of all of them. For the meantime at least, for these reasons, we consider it more
practicable not to maintain the Melanaspicilia-type as taxonomically distinct from Buellia.
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Booth (1966, p. 140) has recently suggested a relationship to exist between Buellia disciformis and the
non-lichenized Ascomycete Bagnisiella mirabilis, and places Buellia in the order Dothideales of the ascolo-
cular Ascomycetes. In his words, “the basis of the Dothideales fructification is . . . a vegetative stroma
containing one or more ascogonia. These give rise to ascogenous hyphae and asci which break down
the overlying cells by mechanical growth processes to form a locule”. In fig. 4 on the same page (139)
Booth illustrates the typical structure of a stroma of the Dothideales: a pseudoparenchyma in which the
asci develop inside cavities. In our investigations on Buellia disciformis and other Buellia species we could
not find any resemblance to the Dothideales. Neither the thallus nor the generative tissue is pseudo-
parenchymatous, nor was any breaking down of cells observed around the developing asci. The ontogeny
of the ascocarp resembles rather that of other genera of the order Lecanorales, a fact which will be fully
demonstrated in another paper.*

Ascogonia which are produced by the medullary thallus hyphae and later become surrounded by a
generative tissue are frequently found in species of the family Lichinaceae (Henssen, 1963, in which the
generative tissue is termed “Hyphenknduel”, = weft of hyphae). The formation of -+ straight ascogonia
within a generative tissue of vertically parallel hyphae, as found in Buellia punctata and Buellia-species of
the Melanaspicilia-type, resembles in most respects the ascocarp ontogeny in Pertusaria and related genera.
Already Letrouit-Galinou (1961) had observed a similarity in ascocarp development between Buellia
canescens and Pertusaria.

Classificationt

The main features here used for the classification of the species are:
i. The morphology and colour of the thallus, and the lichen acids or isolichenin (if any) which it
contains, as indicated by chemical reactions;
ii. The internal morphology of the apothecia, colour of hypothecium, height of hymenium, type of
epithecial pigmentation, and size, shape and septation of the spores; and
iii. The type of pycnoconidia (rod-shaped or thread-like).
Pycnidia are abundantly produced by most of the Antarctic species treated here, and so the form of the
conidia, undoubtedly an important character in classification, may feasibly be used as a practical criterion;
the two types are illustrated in Fig. 4.

/J /\
0 N4

Conidiophores and conidia.
a. Buellia anisomera Vain.
b. Buellia augusta Vain.

The spores, while not showing in the Antarctic Buelliae the same degree of structural diversity found in
the genus Rinodina, exhibit several distinctive forms (Fig. 5). Among these, an interesting variation is
the placodiomorphic or orcularioid type, in which the two locules are separated, in the immature spore,
by an endosporial thickening of the transverse septum, and are connected by a narrow canal (Fig. 5c).
The primary median septum is always visible as a thin dark line, concolorous with the spore wall, and the
internal thickenings are paler in colour. The canal connecting the two locules appears to be interrupted

* By A. Henssen.
t This and ensuing text by I. Mackenzie Lamb.



12 BRITISH ANTARCTIC SURVEY SCIENTIFIC REPORTS: No. 61

FIGURE §

Spore types in Antarctic Buellia species.
B. russa (Hue) Darb.
B. anisomera Vain.
B. perlata (Hue) Darb.
B. granulosa(Darb.) Dodge
(the two spores at right are abnormal).

o gp

by the dark septum, but there is reason to suppose that the latter is perforated, as in the cross-walls of
Ascomycetous fungi generally. The gelatinous nature of the endosporial thickening is indicated by its
gradual resorption as the spores approach maturity; fully ripe spores usually appear thinly 1-septate.
Hillmann (1935, p. 3-4) has shown that this thickening in spores of the polarilocular type may often be
increased or made more evident by the application of potassium hydroxide. Electron microscope studies of
septum-formation in spores of some Fungi Imperfecti (Phoma and Ascochyta) have been made by Brewer
and Boerema (1965), who found that in these genera the spores may become septate either by an
annular ingrowth from the lateral wall (euseptation) or by a doubling of the spore wall with invagination
of the inner layer to form a bistratose septum (distoseptation). While the formation of the placodiomorphic
spore type in lichens appears to fall into the former category, further studies are desirable, especially
with the electron microscope.* Bouly de Lesdain (1906, p. 676) proposed a new genus, Pseudobuellia,
segregated from Buellia by the placodiomorphic spores, but this single character does not seem to warrant
distinction at the generic level, and according to Sheard (1964, p. 235) Buellia biloculata (Nyl.) Oliv., the
species on which the genus Pseudobuellia was based, should be transferred to Rinodina. Imshaug (1955,
p. 512, fig. 2) has illustrated some other spore types found in tropical Buellia-species.

The epithecial pigmentation on the tips of the paraphyses is of two kinds: a more or less blue-greenish or
aeruginose-olivaceous substance which turns rose-red or crimson on the addition of nitric acid (HNOs)
under the microscope, and a pure dark brown pigment which is unaltered by HNO,. Both these substances
are of unknown chemical composition, but the former, first described by Nylander (1872, p. 355), has been
named “Lecidea-green” (see Lamb, 1940, p. 134). Anderson (1963, p. 252) has reported apparent transi-
tions between blue-green and brown pigments in the epithecium of Lecidea-species, but in Buellia, as well as
in Rhizocarpon, their distinction by the HNOj; reaction is easy, and they afford a valuable taxonomic
criterion (Lamb, 1940; Sheard, 1964).

Species of the genus Rhizocarpon (sect. Catocarpon) resemble Buellia in many respects, but may be
distinguished by the gelatinized hymenium with completely conglutinated paraphyses and the usually
larger spores typically surrounded by a halo of hyaline mucilage.

The Buelliae of western Antarctica show three assemblages of closely related species:

i. The coniops-assemblage (B. coniops, B. isabellina, B. augusta, B. latemarginata, B. Babingtonii,
B. fulvonitescens), characterized by arcuate-filiform pycnoconidia and thallus tending to shades of
tawny brown and with pure brown epithecial pigments not reacting with HNOj;;

* A recent electron microscope study of the lichen Physcia aipolia by Rudolph and Giesy (1966) has shown the spores (brown-
pigmented and 1-septate, similar to those of Buellia) to have a wall consisting of two layers, the inner of which develops a laminated
structure with sheaths of granular, electron-dense material probably corresponding to dark pigmentation. The septum is developed from
the inner secondary wall-layer and is continuous with the latter. No perforating pore was detected in the septum. Durrell (1964),
examining dark spores of several genera of Fungi Imperfecti by electron microscopy, found that in all cases there is present both an
inner, lighter, chitinous wall, sometimes laminated and often of considerable thickness, and an outer wall heavily impregnated with dark
pigment (melanin). Ultramicroscopic studies of lichen spores of the polarilocular type, in particular, are greatly needed.
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ii. The russa-assemblage (B. russa, B. melanostola, B. perlata, B. illaetabilis), with straight rod-shaped
pycnoconidia, greyish (rarely brownish) thallus, and epithecium and excipulum containing *“Lecidea-
green””, more or less blue-green or aeruginose, turning crimson-red with HNOg;

iii. The anisomera-assemblage (B. anisomera, B. inordinata, B. Nelsonii, B. granulosa, B. subpedicellata,
B. Darbishirei, B. cladocarpiza), with medullary hyphae of thallus producing isolichenin (violet-
blue with iodine), thallus yellow to cream-coloured or whitish, and spores with a tendency to become
3-septate or rarely submuriform. It is not impossible that field studies carried out over long periods
of time may prove some of these to be developmental stages of one species; see discussion under
B. granulosa, p. 21. The customary segregation of a distinct section Diplotomma characterized by
3-septate to submuriform spores, already shown to be untenable by Imshaug (1951, p. 9), breaks
down completely in this Antarctic species-complex.*

Buellia frigida is the sole known representative of the genus in the Antarctic regions with the thallus truly

lobate-effigurate at the periphery. The remaining species here dealt with (B. evanescens, B. papillata,
B. punctata, B. pycnogonoides) are of uncertain systematic affinity.

Key to the species of Graham Land and adjacent islands

la. Thallus some shade of yellow (lemon-yellow, sulphur-yellow or stramineous yellow), usually C+
orange-yellow to orange-red.

2a. Epithecium pure brown or brown-blackish without aeruginose tinge, HNO;— ; spores sometimes

with two weakly developed accessory septa; medulla I+ violet-blue .. B. anisomera (p. 15)

2b. Epithecium aeruginose or blue-green-blackish, HNO;+- crimson-red; spores always 1-septate.

3a. Thallus thick (up to 2 mm.), verrucose or verruculose; medulla I+ violet-blue; protothallus

absent or little developed .. .. .. .. . B. inordinata (p. 17)

3b. Thallus thin (up to 0-2 mm.), of plane areolae; (I reaction of medulla fluctuating);

protothallus well developed, black .. . .. - .. B. Nelsonii (p. 19)

15. Thallus not yellow.
4a. Thallus brown or brownish (fuscous, tawny, pale brownish, fulvous or alutaceous).
5a. Thallus of mostly isolated, round, convex, minute, fuscous areolac not over 0:-25 mm.
diameter on a conspicuous, radiating-dendritic, black protothallus; hymenium not over
60p high; spores 11-12 (-13) X6-0-7-5 (-8 -0)u .. .. B. pycnogonoides (p. 26)
5b. Thallus of crowded or concrescent areolae or verrucae over 0-25 mm. diameter; marginal
protothallus not or less distinctly dendritic; hymenium over 60p high; spores over 13u long.
6a. Thallus of tawny or fuscous verrucae with minutely granulate-scabrid or whitish-
punctate surface .. .. .. .. .. B. augusta (p. 47)
6b. Thallus not granulate-scabrid or whitish-punctate.
7a. Thallus tawny-brown (cervino-rufescent).
8a. Thallus-verrucae hemispherical to subglobose, up to 0-35 mm. diameter,
subdiscrete, on a well-developed, thickish, effuse, jet-black hypo- and proto-
thallus .. .. B. augusta (juvenile or “brabantica” phase) (p. 47)
8b. Thallus-verruculae smaller (about 0-2 mm. diameter), 4 concrescent or fused
to form squamulose areolae; hypothallus and protothallus thin, dark brown
to brown-black (orlacking) . . B.coniops(ff. coniops and cervinogranulata)(p.43)
7b. Thallus fuscous (not tawny), grey-brownish, pale brownish, fulvous or alutaceous.
9a. Epithecium + aeruginose (HNO;- crimson-red); spores in young condition
orcularioid ; pycnoconidia bacillar, straight .. .. B.melanostola (p. 40)
9b. Epithecium pure dark brown (HNO;—); spores thinly 1-septate also in young
condition; pycnoconidia filiform, arcuate.
10a. Thallus areolate, with plane to slightly convex areolae.

* Sheard (1964, p. 232-33) has suggested that sect. Diplotromma may be maintained on the basis of the structure of the spore-septa
rather than their number. He finds the transverse and longitudinal septa in Buellia alboatra, B. chlorophaea and griseovirens to be in-
distinct, and refers to such spores as “pseudomuriform”. It is questionable whether the sectional name Diplotomma can be used for
these species, for as Imshaug has pointed out (1951, p. 8, footnote), the original diagnosis of Diplotomma by Flotow (1849) was based
on Buellia canescens (Dicks.) De Not., which is also the type-species of the section Diploicia (Mass.) Stizenb. Imshaug (1951) indicates
the name Abacina Norm. as a correct alternative if a separate genus should prove necessary for species with 3-septate or muriform
(i.e. “pseudomuriform”) spores.
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11a. Thallus grey-brownish, matt; marginal areolae radially elongated to
give a subeffigurate appearance; apothecia small (0-2-0-4 mm.
diameter), for a long time or persistently plane and marginate
B. Babingtonii (p. 53)
11b. Thallus alutaceous or fulvous (not greyish), slightly lustrous;
marginal areolae not or only slightly radially elongated; apothecia
larger, finally becoming convex and immarginate. .
B. fulvomtescens (p. 54)
105. Thallus verrucose or verruculose.
12a. Thallus of small verruculae about 0-2 mm. diameter ..
B. coniops (pale coloured states) (p. 43)
12b. Thallus of larger verrucae up to 0-4 (-0-5) mm. diameter ..
B. isabellina (p. 45)
4b. Thallus not brown or brownish.
13a. Medulla I+ violet-blue; thallus white, sordid whitish or cream-coloured.
14a. Spores mostly 3-septate (rarely submuriform); thallus sometimes giving a yellow or

orange reaction with C . .. B. granulosa (p. 20)
14b. Spores all, or nearly all, 1-septate (rarely with 2 weakly developed accessory septa);
thallus C—.

15a. Thallus forming a flat crust, not over 3 mm. in thickness.
16a. Epithecium aeruginose (HNO;—+- crimson-red) ..
B. inordinata (pale coloured states) (p. 17)
16b. Epithecium pure dark brown (HNO; —
17a. Spores 18-28 (-30) x 8-11 (-12)p .. .. B. subpedicellata (p. 22)
17b. Spores 15-21 x 8-10p .. . B. Darbishirei (p. 23)
15b. Thallus forming small cushion-like clumps 5 15 mm. tthk made up of branching,
cariose, brownish, hypothalline stipes covered with a superficial crust of small

metathalline granules .. .. .. B. cladocarpiza (p. 24)
13b. Medulla I—; thallus of various colours (whxte whmsh grey, blackish-grey, alutaceous or
pinkish-grey).

18a. Epithecium and excipular tissue pure dark brown, without aeruginose tinge (HNO;—).
19a. Growing over mosses, soil or lignum; pycnoconidia (so far as known) not filiform-
arcuate.
20a. Apothecia minute, 0-15-0-30 mm. diameter; thallus very thin or obsolete,
whitish or cinerous, continuous or patchy; spores 13-15 X 6-7pu .
B. punctata (p. 25)
20b. Apothecia larger, 0-8-1-2 mm. diameter; thallus thick, nodulose-verrucose,
white ; spores 15-25 x7:5-10-0u .. .. .. B. papillata (p. 30)
19b. Growing on rock; pycnoconidia filiform, arcuate.
21a. Thallus (when well developed) with a subeffigurate appearance at the margin
due to the radial elongation of the peripheral areolae, which have darkened tips.
224. Protothallus black (rarely brown); thallus ash-grey or whitish; apothecia
soon becoming convex and immarginate, 0-5-1-0 mm. diameter. .
B. latemarginata (p. 50)
22b. Protothallus brown; thallus sordid grey, often with a dingy brownish
tinge (obvious on m01sten1ng) apothecia a long time or persistently plane
and marginate, smaller, 0-3-0-5 mm. diameter .. B. Babingtonii (p. 53)
21b. Thallus not of subeffigurate appearance at periphery, the marginal areolae or
verrucae not radially elongated ; sordid grey, often with a dingy brownish tinge
B. coniops (ff. areolata, verrucosa, incrassata) (p. 43)
18b. Epithecium and excipular tissue aeruginose, aeruginose-brown or aeruginose-blackish
(HNO3—|— crimson-red). (Note: occasionally, in aged or weathered conditions, the epithe-
cium may become -4 pure brown by alteration, giving no distinct reaction with HNOj,
but the characteristic colour and reaction is usually retained in the excipular tissue.)
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23q. Thallus effigurate at periphery, with radiating marginal thallus-lobes.
24a. Marginal lobes entirely metathalline (although usually blackened); no proto-
thallus developed . . .. - .. .. .. B. frigida (p. 55)
24b. Marginal lobes partly metathalline, partly (at periphery) transitional into a
blackish, radiate-fimbriate protothallus. . B. russa var. cycloplaca (p. 39)
23b. Thallus not effigurate at periphery (may, however, be bounded by a dark, radiate-
fimbriate or zonate protothallus).
25a. Apothecia minute, not exceeding 0-5 mm. in diameter; hymenium not over
60w high; spores small, not over 12 (-13)u long.
26a. Thallus-areolae hemispherical to subglobose, scattered (not contiguous);

hypothecium 4 colourless .. .. .. B.evanescens (p. 28)
26b. Thallus-areolae plane to convex, at least partly contiguous and separated
by cracks; hypothecium brown to dark brown ..  B. illaetabilis (p.29)

25b. Apothecia at maturity larger; hymenium higher; spores larger.

27a. Thallus bounded at periphery by a very conspicuous, dark grey or

blackish, sometimes concentrically whitish-zonate protothallus up to

7 mm. wide with + even margin .. B. russa var. Liouvillei (p. 38)

27b. Marginal protothallus narrower, not over approximately 2 mm. wide
(or absent).

28a. Spores in young condition polarilocular (orcularioid); thallus

ash-grey (rarely partly somewhat alutaceous-rufescent) . ..

B. perlata (p. 41)

28b. Spores thinly 1-septate also in young condition; thallus varying

greatly in colour (grey, alutaceous or coppery-pinkish, sometimes

reddish from decomposition of depsidone-content). . B. russa (p. 31)

Buellia anisomera Vainio, 1903, p. 26

Syn. Lecidea anisomera (Vainio) Hue, 1915, p. 120.
Lecidea citrella Hue, 1915, p. 127; Buellia citrella (Hue) Darbishire, 1923a, p. 62.
Lecidea festivissima Hue, 1915, p. 124; Buellia festivissima (Hue) Darbishire, 19234, p. 62.
Icon. Plate I1Ib, h: ontogeny of ascocarps.

Plate IVa, ¢, i: ontogeny of ascocarps, and old apothecia in section.

Plate Va: young immersed pycnidium in section.

Plate Vd: old pycnidium in section, showing division into chambers.

Plate VIb: young growth phase, epiphytic on Buellia russa, from east Graham Land, Hope Bay,
FIDS No. D2492a, BM, x4.

Plate VIc: thallus with apothecia and pycnidia, epiphytic on Buellia russa, from west Graham
Land, Alpha Island, BSWA No. 7890a, FH, X 4.

Plate VId: older thallus, growing directly on rock, from east Graham Land, Hope Bay, FIDS
No. D2488, BM, x4.

Plate VIIa: thallus, growing directly on rock, and worn down by environmental agencies, from
west Graham Land, Goudier Island, FIDS No. A1832, BM, x4.

Figs. 2a, 4a, 5b.

Vainio, 1903, pl. 1V, fig. 35: thallus on rock (the holotype specimen), BR, x1.

Hue, 1915, fig. 3, p. 121: spores (as Lecidea anisomera).
fig. 5, p. 126: spores (as Lecidea festivissima).
fig. 6, 6 bis, p. 128; spores (as Lecidea citrella).

Morphological description. Thallus lemon- to sulphur-yellow, matt, effuse, crustose, of moderate
thickness (0-3-1-0 mm., rarely up to 2 mm.), in young condition rimose-areolate with 4- tumid areolae,
then becoming thicker and congested-verrucose, finally with the verrucae concrescent in areola-like
portions separated by gaping cracks. Protothallus normally absent, rarely present as an inconspicuous
narrow black margin. No soredia.

Apothecia usually present and often abundant, 0-5-1 -3 mm. diameter, formed in thallus-verrucae,
sessile at maturity, round, slightly constricted at base, black, matt, not pruinose, at first plane and

2
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indistinctly marginate, soon becoming convex and immarginate. Excipulum 60-90u thick at sides, densely
dark brown, pseudoparenchymatous. Hypothecium up to 250n deep, dark brown. Hymenium 75—
100 (-110)x high, with pure dark brown epithecium without any aeruginose tinge (HNO;—). Paraphyses
involved in mucilage but separable under pressure in water, not anastomosing, capitate to 5u, the brown
pigment often forming a cap on the swollen tips. Asci clavate, 75-90 x 16-20u. Spores normally 8 in ascus,
irregularly biseriate, olivaceous then dark brown, ellipsoid to elongate-ellipsoid, straight or occasionally
slightly curved, either all 1-septate or with an intermixture in various proportions of 3-septate spores (the
two additional cross-walls usually thin and weakly developed), 16-24 X 69, the septum thin also in the
young condition (Fig. 5b).

Pycnidia commonly present, indicated by small black-edged punctures in thallus-verrucae (Plate VIc);
immersed (Plate Va), finally divided into chambers or saccate compartments (Plate Vd), with colourless or
faintly sordid perifulcrial wall; conidia bacillar, straight, 5-6 x0-8-1-0u, borne on simple or branched
sterigmata (Fig. 4a).

Thallus externally K—, C+ (usually) orange-yellow or orange, PD —; in sections cortex C+ orange or
orange-red, or intense yellow, medulla always I+ violet-blue; no reactions with K or PD.

Discussion. The holotype material was collected on granodioritic rock on Wiencke Island, west Graham
Land (BAE No. 447 pr. p.) and divided into two isotypes, one of which (that figured by Vainio in his
report) went to BR, and the other retained in his own herbarium at TUR (Herb. Vainio No. 9413 pr. p.).
Both these portions have been studied by the author. The BR specimen is associated with Buellia augusta
Vainio, that in TUR with Buellia russa (Hue) Darbishire (called ““Buellia protothallina var. indissimilis”
by Vainio).

B. anisomera is a common species in the Antarctic Peninsula sector, and I have collected and studied it
repeatedly in 194445 and 1964-65. It appears always to start its growth epiphytically on the thallus of
Buellia russa (Plate VIb, c), and later, spreading over and obliterating its host, becomes directly attached
to the rock (Plate VId), attaining sometimes considerable dimensions (patches up to 8 cm. diameter
occasionally seen).

The type material in BR and TUR is a well-developed specimen with lemon-yellow thallus (C+ orange-
pink) and numerous apothecia; it represents the transitional growth-stage between the early epiphytic
and the later independent conditions. Its spores are all 1-septate. A section of the thallus in the TUR
isotype shows the cortex overlaid by a colourless, hyaline, almost amorphous, necrotic stratum 15-70u
thick; the cortex 30-60u thick, opaque from a dense deposit of minute dull yellowish granules which
turn orange-red in C and dissolve in K with a pale yellow colour, pseudoparenchymatous with thin-walled,
4 isodiametric cells 4-6x diameter. Algal stratum irregular, interrupted, 75-240x deep, with isolated
groups of algae also occurring lower down in the medulla. Algae trebouxioid, 10-18 (-21)p diameter.
Medulla colourless, hyaline, becoming gradually brown in lower part, compact, formed of closely inter-
woven, thin-walled hyphae about 3u thick which stain intensely violet-blue with I; the lower part gradually
more pseudoparenchymatous, with + rounded cells 4 -5-7-Ou diameter with brown walls.

The holotype specimen of Lecidea citrella Hue, from west Graham Land, Goudier Island (FAE 1908-10,
No. 92 pr. p., in PC) consists of small, 4- orbicular rosettes growing directly on the rock; the cortex is
C+ intense yellow, the medulla I+ violet-blue, and the spores are all 1-septate. It was separated from
B. anisomera by Hue on account of an imagined difference in the structure of the thallus-cortex, which i