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There are perhaps few lichen genera in which critical taxonomic distinction has
been so long delayed as in the genus Usnea. Its characteristically conspicuous
habit has led to the accumulation of vast collections from nearly all parts
of the world, and yet until quite recent times little or no attempt has been
made to classify the enormous wealth of forms thus represented in a manner
consistent with the critical taxbnomic treatment accorded to other lichen

genera. Determinations, in many cases admittedly provisional, of material
from widely separated regions of the world gave the impression of a comparatively
limited number of very widely ranging species.

The present paper is restricted to the consideration of a single section of the
genus TJsnea, or, as many workers prefer to regard it, a distinct genus, Neuro¬
pogon (Nees & Plot.) Nyl. As will be seen in the following sections, it comprises
at present thirteen species, of which all but one occur only in the Southern
Hemisphere.

The first attempt at a comparative account of the species of Neuropogon,
if we neglect the enumeration of two species in Nylander's ' Synopsis Lichenum '
(1860) and of three species in a paper by Stirton (1881) and Heber Howe's com-

pilatory account (1915), was that of Du Rietz (1926). In this short but valuable
contribution critical taxonomic treatment of the Southern Hemisphere species
was introduced for the first time ; fourteen species, some of which are now
excluded from Neuropogon, were distinguished by means of a key based entirely
on morphological characters.

Owing probably to the scarcity of available material in this group, no extension
of these taxonomic studies was undertaken until J. Motyka embarked upon the
tremendous task of compiling a world monograph of the genus Usnea. At the
present time two volumes of this monumental work have appeared, and
Neuropogon, there treated as a subgenus, is included in the first of these,
published in 1936. Undoubtedly all lichenologists owe Motyka a debt of grati¬
tude for his years of labour in attempting to introduce order into the previous
chaos of ill-defined entities constituting this genus,
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The present paper is not to be regarded as representing any attempt to set
up a rival system of classification to that put forward in Motyka's work. Its
only justification lies in the fact that the data which it embodies have been
obtained from the comparative study of a large amount of recently collected
Antarctic material now present in the British Museum Herbarium, and that the
evaluation of these data has led to the first stages in the recognition of certain
distributional phenomena which are of the greatest importance for systematic
lichenology and geobotany as a whole. Also advantage has been taken of the
recent studies by Asahina (1934 a & b, 1937) on the chemical constitution
of lichens as applied to taxonomic research, and an attempt has been made to
invoke the aid of these chemical criteria in the elucidation of the species here
dealt with.

During a recent visit to Finland I was able to examine the specimens of
Neuropogon collected by the Belgian Antarctic Expedition of 1897-9, and now
in the Vainio Herbarium at Turku. The study of these brought to light many

points of great systematic and distributional interest. Further type-material
was obtained on loan from Vienna, Florence, and New York. Wherever possible,
the actual type-specimens are shown in the Plates accompanying this paper.

Except in a few special cases, no detailed morphological descriptions of the
species are given ; for these reference may be made to Motyka's work. The
remarks here appended merely provide certain supplementary data.

Chemical characters and their place in lichen-taxonomy.—When Nylander
discovered that certain lichen species constantly give a characteristic colour
reaction with potassium hydroxide or calcium hypochlorite (1867), he was
concerned not so much with the investigation of the nature of the lichen sub¬
stances producing these reactions, but with the practical elaboration of a quick
and easy method whereby morphologically variable individuals of the same

species might be recognized. Through the application of this method he was
led to the recognition of a number of morphologically indistinguishable' chemical
species ' separated only by their different colour reactions with the compounds
mentioned above.

In later years the chemical constituents of a large number of species were

analysed, and Zopf (1907) made the first attempt at framing a chemical classi¬
fication of the lichen substances. This provisional classification has recently
been extended and improved by Asahina (1934 a). Of particular interest for
systematic lichenology is the latter author's work on a section of the Orcin-
derivatives of Zopf to which he gives the name Depsidones. These Depsidones
are derivatives of Phenolcarbonic acid in which two or more simple Phenol-
carbonic acids unite as esters, with the linkage completed by an Oxygen atom
in the orf/to-position ; they are not saponifiable with alkalies. In another paper
(1934 b) Asahina has shown that those Depsidones which are jS-Orcin derivatives
are aldehydes forming characteristically coloured condensation-products
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with the aromatic Amines, such as Aniline, Benzidine, and Paraphenylene-
diamine. By the use of these compounds, together with the well-known potash
test, specific recognition of the lichen acid present is often possible*.

Asahina has also shown (1934 b) that the crystals of the Potassium salt of
three of these Depsidone lichen acids, namely, Salazic acid, C18H12O10, Salazic acid
a-methyl-ether, C19H14O10, and Norstictic acid, C18H1209, show a characteristic
form when seen under the microscope, by which means the former may usually
be distinguished from the latter two compounds. The method employed is
to inundate a section of the lichen thallus with a mixture of equal volumes of
20 per cent. Potassium carbonate and 5 per cent. Potassium hydroxide solutions
in water. Typical crystals of Potassium salazinate are aggregated in masses
of Y- or X-shape, the latter form bearing some resemblance to corn sheaves
tied in the middle (fig. 1). Potassium a-methyl-ether salazinate and Potassium
norstictate both form isolated or sparingly crossed narrow acicular crystals
(fig. 2). Using material of the species mentioned by Asahina as furnishing
characteristic examples of these crystals (Parmelia saxatilis for Salazic acid,
Parmelia acetabulum for Salazic acid a-methyl-ether or Norstictic acid), I soon
discovered that differentiation of these Depsidones by the crystals of their
Potassium salts is not always as simple as represented by Asahina. In many
cases well-formed crystals of typical appearance are seen under the microscope,
but in others the crystallization appears to be imperfect, only short tabular
or granular crystals (fig. 3), not referable with certahity to either of the two
types figured by Asahina, being produced. In this case only macrochemical
analysis could decide the identity of the Depsidone compound present, and for
such an analysis abundant material and special laboratory facilities would be
necessary. In the chemical investigation of Neuropogon-m&t&c'ml many such
cases of indefinite crystal formation were met with, and it appears that in some

species a mixture of two or possibly all of these three Depsidone compounds is
present. In all cases the macroscopical reaction with potash is an intense
yellow quickly going over into blood-red.

The other type of reaction met with in the genus Neuropogon is due to the
presence of one or other of two other Depsidone compounds, Protocetraric acid,
C18H1409, and Pumar-protocetraric acid, C22H16012. These give a more or less
pronounced dull to rusty brownish coloration with potash, with Paraphenylene-
diamine a bright yellow which rapidly turns to a vermilion or miniate-red.
If the Depsidone is present in very low concentration, no reaction is perceptible

* For the benefit of those to whom Asahina's papers are not readily accessible, the
following description of the technique involved is given :•—0-1 gm. of the pure crystalline
Amine (Paraphenylenediamine or Benzidine) is dissolved in 5 c.cm. of absolute alcohol,
and the solution applied to the exposed medulla of the lichen to be examined ; the colour
reaction is usually instantaneous and vivid. It is important that freshly made solution
should be employed; the alcoholic Paraphenylenediamine in particular decomposes
rapidly, and should not be kept longer than an hour.
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with Potassium hydroxide, and the yellow colour first produced by Parapheny-
lenediamine may tend to persist or to become red only in patches.

By the use of Paraphenylenediamine in conjunction with potash, therefore,
it is possible to gain some insight into the actual chemical constitution of the
substances elaborated by the thallus, and to employ the knowledge thus
obtained in the correlation and delimitation of the taxonomic entities.

Fig . 1 ••—Typical crystals of
Potassium salazinate.

Fig. 2.—Typical crystals of Potassium
a-methyl-ether salazinate or Potas¬
sium norstictate.

Fig. 3.—Imperfect crystals not referable
with certainty to either of the types
shown in fig. 1 or fig. 2.

Before commencing this task, however, it is necessary to arrive at some
definite conclusion as regards the systematic value to be assigned to chemical
differences. As mentioned above, Nylander regarded morphologically indis¬
tinguishable, but chemically different, individuals as distinct species, and in this
view he has been followed in more recent times by others who have segregated
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large numbers of species on the basis of slight differences in the potash reactions
produced, often without any conception of the actual chemical differences
involved. Asahina (1937) has expressed the opinion that difference in the
chemical constituents alone, once established by exact methods, is sufficient
for specific segregation, and on these grounds has divided the morphologically
monotypic species Thamnolia vermicularis into two distinct specific entities,
T. vermicularis Schaer. emend. Asahina and T. subvermicularis Asahina, the
former containing Thamnolic acid only, the latter Squamatic and Baeomyceic
acids, but no Thamnolic acid. While upholding the principle that chemical
difference is in itself a valid specific character, he remarks on the probability
of this difference being due to the presence of distinct strains of gonidial algae
in the thalli of different individuals. It appears justifiable to assume, when
dealing with morphologically identical lichens differing only in their chemical
constitution, that the fungal component is the same in both, the chemical
contrast being due to distinct assimilatory processes arising from symbiosis
with different gonidia.

This assumption that difference in one only of the symbiotic components
of a lichen is sufficient basis for specific segregation is, I think, justified by
a consideration of the numerous cases wherein differences in the nature of the

fungal partner alone have been evaluated as criteria of not only specific, but
generic, importance. In the crustaceous lichens, for instance, the genera
Lecidea and Oatillaria are separated solely on spore characters, and while Jaag
(1928) has demonstrated instances of highly evolved specificity in gonidia of
different lichen species and even of different individuals of the same species,
it is probable that some species at least of these two genera have as gonidial
component the identical strain of alga. This view is borne out by the fact that
Weise (1937) succeeded in transplanting gonidia isolated from the thallus of
Parmelia physodes on to the young purely hyphal podetia of Gladonia gracilis,
where they were accepted and employed as gonidia. If one were to choose
the other alternative, and postulate that genetic difference in both the components
of the lichen is necessary for specific segregation, one would be put to the eventual
necessity of proving for every known species by cultural experiments that the
gonidium was peculiar to that species, and occurred in no other ; and if it were
shown that, for instance, a species of Lecidea and a species of Buellia had the
same strain of gonidial algae in common, it would be necessary to include
one as a variety of the other. The application of this view-point to taxonomic
practice would disrupt the entire system of lichenology, and we are left with
the alternative of accepting the dictum laid down by Asahina that ' when two
morphologically identical lichens show chemically different constituents, they
are different species '.

It must be remembered, however, that in many lichens two or more distinct
lichen acids are present, and, as Asahina has pointed out (1937), the relative quan¬
tities of these substances may vary considerably. It is possible, though not yet
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proved, that some morphologically identical species found to contain different
lichen acids may actually be the extreme expressions of a gradation from one
chemical component through a mixture of both to the other. If, for instance,
specimens of Thamnolia were eventually found in which all three lichen acids,
Thamnolic, Squamatic, and Baeomyceic, were present, it is obvious that
Asahina's segregate T. subvermicularis would have to be retracted into the other
and older species. A gradation in the concentration of the Depsidone present
in the medulla is a conspicuous feature of certain of the Neuropogon-species
here investigated, e.g. the transition from high to low concentration in the
N. aurantiaco-ater typicus—f. normalis—f. egentissimus series, and from low
to high concentration in the gradation between N. trachycarpus typicus and
f. trachycarpoides. It is convenient for taxonomic purposes to distinguish
these easily recognized gradations as forms. In one case, that ofA. melaxanthus,
the only satisfactory explanation which could be found for the variation observed
in the crystals of the Potassium salt produced and in the Paraphenylenediamine
reaction was that both Salazic acid and Salazic acid a-methyl-ether (or Norstictic
acid) were present in the same thallus in widely varying proportions.

From the foregoing remarks it is obvious that the absence of a characteristic
lichen acid in morphologically identical specimens of a normally acid-bearing
species cannot be regarded as an important taxonomic difference. In the
present paper such acid-free individuals are ranked as forms, or if in addition
a slight morphological variation is present, as varieties.

The blue reaction of the medulla with Iodine, a reliable criterion in certain
other lichen groups, proved to be of little value in the genus Neuropogon.
The coloration produced in different individuals was so fluctuating in its
intensity that no certain line of demarcation could be drawn between positive
and negative reactions.

Taxonomy.

Neuropogon was first published as a genus by Nees and Flotow in ' Linnaea,'
ix, p. 496 (1835). As Motyka has pointed out, the two species for which it was
created, N. Poppigii and N. antennarius, are very diverse in structure, and the
former has been included by him in a new subgenus, Protousnea. Nylander
(1860) omits N■ Poppigii from the genus Neuropogon, removing it to a new genus,
Chlorea. In Neuropogon as thus emended by him he includes two species,
N. melaxanthus and N. Taylori. The former he has confused with two other
species, N. sulphureus and N. aurantiaco-ater, and his description is hence
composite. The important point, however, is that all the species included
by him in the genus Neuropogon are now considered as characteristic of the genus,
or subgenus, and as the former it may therefore be considered as having been
emended by Nylander.

As mentioned before, there is a division of opinion on the taxonomic status
which should be accorded to this group. Du Rietz (1926) and Motyka (1936)
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regard it as a subgenus of Usnea ; Lynge (1937) considers it to be generically
distinct on grounds of structure. Although in many respects transitions into
the Eu-Usnea section undoubtedly occur, the well-known yellow and black
variegation of the thallus, together with the usually black apothecial disk
seem to afford sufficient grounds for generic segregation. The distribution of
the species also points to the probability of descent from a common ancestral
stock. Having regard to this evidence, it has been thought proper to retain
the generic status of Neuropogon in the following treatment.

A feature which may eventually confirm this view is the structure of the
pycnoconidial apparatus. In three species at least of Neuropogon the fulcra
are of the endobasidial type, as defined by Steiner (1901). Lauder Lindsay
(1859) has figured them in N. melaxanthus and N. Taylori, and I have found
similar endobasidial fulcra in a specimen of N. aurantiaco-ater f. egentissimus.
It is possible that this type of pycnidial structure is common to the whole
genus. Unfortunately very few data are available regarding the pycnidial
fulcra in the genus Usnea (subgenus Eu-Usnea of Motyka). Lindsay (loc. cit.)
shows endobasidial fulcra in ' Usnea barbata Fr.', but omits to mention the origin
of the material used, so that the identification is extremely doubtful. Fulcra
of the exobasidial type certainly occur in some species of Usnea, as reference
to the description and figure 120 in Zahlbruckner's ' Lichenes ' (1926) will show.
Motyka unfortunately does not make any mention of the structure of the
pycnoconidial apparatus in the groups considered by him as subgenera of
Usnea.

The type-species.—Neuropogon antennarius Nees & Flot., one of the two
species upon which the genus Neuropogon was originally founded, is, according
to Motyka (1936), identical with N. aurantiaco-ater (Jacq.). The latter species,
as stated above, was included by Nylander in the genus as emended by him,
although confused with two other species and listed under the name of N- mela¬
xanthus. If we regard Nylander as the authority for the genus in its emended
delimitation here accepted, it is obvious that the type-species is N. aurantiaco-
ater (Jacq. emend. Mot.) M. Lamb, which constituted part of the generic
grouping in both its original and its emended form. Motyka (op. cit.) regards
N. melaxanthus as the type-species of Neuropogon as a subgenus of Usnea,
but gives no reasons for this decision.

Generic description.—Thallus springing from a basal holdfast, fruticulose,
upright or subdecumbent, more or less branched, with or without lateral
cilia (fibrillae) ; branches terete, occasionally angular but never flattened,
smooth, minutely scabrid, verruculose, plicate-verruculose, plicate or foveolate,
glabrous ; in colour yellow or greenish yellow (darkening in herbarium), more or
less variegated with black, often in the form of annulations. Gortex nubilated
with yellowish granules, and formed of indistinct reticulate anastomosing
pachydermatic hyphae. Medulla loose and subarachnoid or (more commonly)
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compact, white, in some species becoming pink with age, KHO+ or —, Pd-j- or —.

Central axis 1/3 to 2/3 diameter of branch in thickness, hard, tenacious, opaque
or corneous, cylindrical or slightly irregular in outline, solid or rarely split
into two or more strands ; formed of closely compacted longitudinally parallel
pachydermatic hyphae. Isidia absent. Soredia present or absent; when
present, borne on the branches in rounded or irregular soralia, concave-eroded
to convex-pulvinate, pulverulent or granular-compacted, yellow to blackish.
Apothecia (when present) borne laterally on the thallus-branches*, lecanorine,
with smooth, verruculose, plicate-verruculose, or plicate excipulum concolorous
with the thallus, with or without marginal cilia. Disk black or brown-black,
rarely brownish flesh-coloured, reddish or greenish black, matt or subnitid,
not pruinose. Hypothecium colourless or faintly yellowish. Hymenium colour¬
less in lower part, blue-green or brownish above, often with a yellowish granular
epithecium. Spores 8, simple, ellipsoid to subglobose, colourless. Pycnidia
(when present) immersed in the terminal branches, often causing irregular
swellings ; more or less spherical, with colourless perifulcrium ; fulcra (as far
as observed) endobasidial; pycnoconidia (as far as observed) staff-shaped,
straight, sometimes with a slight excentric swelling.

Artificial key to all known species.
1 a. Thallus sorediate.

2a. Medulla lax, KHO —, Pd—; axis comparatively thin;
soralia commonly convex-pulvinate (but in Southern Hemi¬
sphere specimens often eroded, as in N. antarcticus)

2 b. Medulla compact, its reaction with KHO or Pd either positive
or negative ; soralia often concave-eroded, sometimes convex-

pulvinate.
3 a. Thallus branches subnitid, smooth or slightly foveolate

(in N. aaromelanus var. inactivus f. scabridulus with minute
black papillae visible only under X 10 lens, but never with
large verruculae or sharp rugosities).

4 a. Thallus branches not foveolate, devoid of paler yellow
patches, usually with black-edged annular transverse
cracks; medulla KHO+ yellow then red, Pd+ yellow
(in the typical form and var. decipiens), or KHO — ,

Pd— (in var. inactivus) .

4 b. Thallus branches slightly foveolate, more or less mottled
with paler yellow patches, with few or no black-edged
annular cracks; medulla KHO+ brown, Pd+ yellow
then miniate red

3 b. Thallus branches verruculose or plicate-rugose, commonly
matt, devoid of annular black-edged cracks; medulla
KHO — , Pd— (in the typical form), or KHO+ brown
or —, Pd-|- yellow then miniate red or persistently yellow
(in f. sorediifer)

N. sulplmreus.

N. acromelanus.

N. insularis.

N. antarcticus.

* Apparently never terminal, as stated by Nylander and Motyka; a small offshoot
representing the original branch apex is constantly present on the under side of the
excipulum.
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1 b. Thallus not sorediate.
5 a. Margin of apotheeia without fibrillae.

6 a. Thallus branches smooth, sparingly branched, not verruculose
(although in N. Taylori commonly with slightly swollen
paler yellow patches).

7 a. Thallus with black-edged annular cracks ; medulla KHO +
yellow then blood-red, Pd+ yellow (in the typical form),
or KHO — , Pd— (in var. subpolaris) N. ciliatus.

7 b. Thallus devoid of black-edged annular cracks ; medulla
KHO — , Pd—.

8 a. Plant large, robust (6-9 em.); usually mottled with
paler yellow slightly raised irregular patches N. Taylori.

8 b. Plant small (not over 3 cm.), with subcornute branches. N. perpusillus.
6 b. Thallus branches verruculose or rugose-verruculose, or

occasionally rugose-plicate.
9 a. Medulla KHO+ brownish, Pd+ yellow then miniate red

(in the typical form), or KHO — , Pd+ yellow then
miniate red (in f. normalis), or KHO — , Pd— (in
f. egentissimus) N. au/rantiaco-ater.

9 6. Medulla KHO+ yellow then blood-red, Pd+ yellow or

orange.
10 a. Plant small, about 3 cm. high, more or less densely

fibrillose N. aurantiacus.

10 6. Plant larger, 5-10 (-12) cm. high, not densely
fibrillose N. melaxanthus.

5 6. Margin of apothecia furnished with numerous fibrillae.
11a. Medulla KHO— or faintly reddish or blood-red, Pd+ yellow

or orange-yellow.
12 a. Disks of apotheeia yellowish to reddish brown, becoming

black only by degeneration.
13a. Plant small (seldom above 4 cm.); apothecia up to

7-5 mm. diam. ; marginal cilia of excipulum sub-
capillary (0-1-0-3 mm. thick), entirely black or nearly so ;
medulla KHO— or + yellow then faintly reddish,
Pd+ yellow (in the typical form), or KHO+ yellow
then blood-red, Pd-f orange-yellow (in f. trachycar-
poides) N. trachycarpus.

13 6. Plant large (6-9 cm.); apothecia up to 15 mm. diam.;
marginal cilia of excipulum coarse (0-3-0-5 mm. thick),
variegated with black and yellow in about equal
proportions; medulla KHO+ yellow then blood-red,
Pd+ yellow or orange-yellow N. substrigulosus.

12 6. Disks of apothecia black or greenish black, never yellowish
or brown. Thallus branches smooth, subnitid, with black-
edged annular cracks N. ciliatus.

lib. Medulla KHO+ faintly yellow or —, Pd+ yellow then
miniate red ; plant loosely straggling, large (up to 10 or
12 cm.), fibrillose (in the typical form) or without fibrillae
(in f. subciliatus) N. strigulosus.
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Description oe the species, varieties, and forms.

Stirps N. sulphurei (spp. 1 & 2).
I. N. sulphureus (Koenig) Hellbom, in Bihang till Kgl. Svensk. Vet.-Akad.

Handl. xxi, afd. 3, no. 13, p. 21 (1896).
Synon.—Lichen sulphureus Koen., apud Olafsen & Povelsen, Reise igion.

Island, app. p. 16 (1772), first edition not seen. Lichen pallidus Retz., PI.
Scandin. Prodrom. p. 234 (1779). Usnea sphacelata R. Br., Suppl. to the
Append, to Capt. Parry's Voyage, p. ccevii (1824), first edition not seen.
Neuropogon melaxanthus Nyl. in Mem. Soc. Imp. Sci. Nat. Cherbourg, in,
p. 170 (1855), non semper alibi !* Usnea sulphurea Th. Pr. in Kgl. Svensk.
Vet.-Akad. Handl., vn, no. 2, p. 9 (1867). Neuropogon melaxanthus f. sulphurea
Hue, in Nouv. Archiv. du Museum, ser. 3, ii, p. 272 (1890).

Icon.—PI. 5, fig. 4 (specimen from S. America, Ecuador, Pichincha volcano,
coll. Jeremie, in Herb. Mus. Brit.). Further : Elenkin, in Mem. Acad. Imp. Sci.
Nat. St.-Petersbourg, classe Phys.-math., xxvn, tab. i, fig. 6 (1909).

Exsicc.—Th. Pries, Lich. Scand. no. 51.—Elenkin, Lich. Fl. Rossiae, no. 113 a

& b.—Krypt. Exsicc. Vindob., no. 3070.—Zahlbruckner & Redinger, Licb. rar.
exsicc., no. 384.

This, the only species of Neuropogon known to occur in the Northern Hemi¬
sphere, is too familiar to require further description ; it is easily recognized
and quite monotypic (except for the S. American f. acanthella), both morpho¬
logically and chemically, with the medulla invariably KHO—, Pd—. Soralia
are well developed, convex and pulvinate (except in a few instances mentioned
later), and almost always blackish. One of its most striking and constant
characters is the lax, almost arachnoid nature of the medulla, a condition found
in no other known species of Neuropogon with the exception of N. trachycarpus,
in which the medulla is occasionally somewhat loose, also N. aurantiacus,
according to Motyka.

Apothecia have never been observed.
Usnea sphacelata R. Br., the type-specimen of which is present in the

British Museum Herbarium, is typical N■ sulphureus. The name has more
than once been applied in literature on Antarctic lichens to other species of
Neuropogon.

N- sulphureus attains its maximum development in the Arctic regions ; it is
common in Ellesmere Land, Greenland, Iceland, Jan Mayen, Spitsbergen,
and Franz Joseph Land, but apparently becomes rare in Novaya Zemlya.
It is entirely absent, it seems, from the European continent (see Lynge in Svensk
Bot. Tidskr., xxvi, p. 411 ; 1932). In NE. Greenland it ascends to 1,350 metres
above sea-level, according to Lynge. Motyka (1936) has established the fact
that this species occurs also in the Southern Hemisphere, at high altitudes along
the Andean chain. To the localities enumerated by him (op. cit.) the following,

* See footnote on p. 225.
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from collections in the British Museum Herbarium and at Kew, may be added :
Ecuador, Chimborazo, 16,600-16,700 feet, leg. Whymper ; Ecuador, Antisana,
16,000 feet, leg. Whymper ; locality illegible, most probably also in Ecuador,
15,871 feet, leg. Whymper ; Ecuador, Quito, altitude not stated, leg. Jameson ;
Bolivia, prov. Larecaja, near Sorata, Rampe de l'Apacheta, 4,500 metres,
leg. Mandon, 1857 (Mandon, PL Andium Boliviensium, no. 1737) ; Peru,

Fig. 4.—An ultimate branch of the type-specimen of Neuropogcm sulphurous
f. acanthella M. Lamb, showing the spinulose outgrowths from the soralia.

Azangaro, altitude not stated, leg. Lechler, 1854 ; Peru, Puno, San Antonio de
Esquilache, 15,500 feet, on andesite rocks, leg. Dora Stafford, 1937 (no. 762) ;
South America, no exact locality or altitude stated, name of collector illegible,
ex. herb. G. J. Lyon. To these records must be added two others of exceptional
interest, one of which is, however, somewhat doubtful; Antarctic regions,
South Victoria Land, leg. Borchgrevink's Southern Gross Expedition, 1900 ;

0 2 3 4 5
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and Snow Hill, 64° 30'S. lat., leg. Ekelof, Svenska Sydpolar-expeditionen, 1901-3,
determined by Darbishire as ' Neuropogon melaxanthum The former speci¬
men is certainly N. sulphureus, agreeing in all respects with the Arctic form,
except that the soralia are eroded, as they are also in some of the S. American
specimens cited above. The Snow Hill specimen is unfortunately an old degene¬
rated plant, with lax medulla and a few blackened convex soredia, and probably
belongs here, but is not determinable with certainty. These records are of
considerable interest, since they raise the question as to whether N. sulphureus
may not be a truly bipolar species showing linkage north and south through the
American continents. It is a pity that so few lichen collections have been made
in the Rocky Mountains of Canada ; it would not be surprising to find N. sul¬
phureus from high altitudes in these regions, in view of its occurrence in the
Andes.

Forma acanthella M. Lamb, f. nov.

Diagn.—Soralia pro maxima parte coeuntia ac cornua minuta spinulosa
emittentia. Medulla valde laxa, ut in typo.

Icon.—Fig. 4 (portion of an ultimate branch).
Soralia for the most part not pulverulent, but to a great extent healed over,

and as such much less obvious than in the typical form. Most of the healed-
over soralia have erupted several tiny cornute-spinulose yellow processes up to
0-5 mm. in length, which in appearance remind one of the ' roestelia '-aecidia
of the rust-fungus Gymnosporangium, and give the branches a very spinulose
appearance. The specimen is sterile, and some tufts, in which the soralia are
almost entirely healed over, might at first sight be confused with small sterile
plants of N. aurantiaco-ater, were it not for the extremely lax arachnoid medulla.

Based on a specimen from Peru, prov. Carabaya, above Limbani, 14,500 feet,
on face of slate rock, leg. Dora Stafford, 1937 (no. 1108), and preserved in the
British Museum Herbarium.

2. N. antaecticus (Du R.) M. Lamb, comb. nov.

Synon.—Usnea antarctica T>u Rietz in Svensk Bot. Tidskr.,xx, p. 93 (1926).
Usnea sulphurea var. granulifera Wainio*, Res. Voy. S.Y. Belgica, Lichens,
p. 11 (1903). Usnea melaxantha var. granulifera Hue, Deux. Exped. Antarct.
Frang. (1908-1910), Lichens, p. 27 (1915), e descript. Usnea granulifera
Motyka, Lich. Gen. Usn. Stud. Monogr., i, p. 35 (1936), pro parte.

Icon.—PI. 6, fig. 9 (specimen in Herb. Mus. Brit, from the classical locality,
South Victoria Land, leg. Borchgrevink's Southern Cross Expedition, 1900) ;

fig. 8 (three plants from the South Shetlands) ; PI. 11, fig. 26 (specimen from
W. Graham Land, Galindez Island) ; PL 6, fig. 10 (portion of the type-specimen
of ' Usnea sulphurea var. granulifera ' Wain., the fruiting condition, three times
natural size). Further : Wainio, Res. Voy. S.Y. Belgica, Lichens, tab. iii,

* The names adopted by this author at different dates are : 1876-9, E. Lang; 1880-
1919, E, Wainio ; 1920-9, E. Vainio.
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fig. 19 (1903). (On the plate itself erroneously named U. sulphurea var.

sorediifera (Cromb.) Wain.)
I have not seen the type-specimen of this species, but the description given

by Du Rietz (loc. cit.) makes it clear that it is the same as another plant in the
British Museum Herbarium from the same locality, collected also by the
Southern Cross Expedition. This plant is shown in PI. 6, fig. 9.

N. antarcticus is perhaps the most protean and variable species of the whole
genus. Du Rietz, in his original key (op. cit. p. 91), separated this species
from the closely allied N. sulphureus by the character of the soralia : globose or

subglobose, well defined, dark in N. sulphureus, and plane or slightly concave,
often fficonfluent, commonly pale in N. antarcticus. Actually, however, as

study of more material has shown, none of these soredial characters is sufficiently
constant to be used for delimitation of the two species. The three plants shown
in Pi. 6, fig. 8 formed part of the same collection from Deception Island, South
Shetlands, received from the British Graham Land Expedition of 1934-7 ;
from below to above they form an intergrading series of variation in the form
of the soredia. But for the presence of the connecting-links, one might well be
tempted to regard plants of the extreme types as distinct varieties or even

species.
Motyka (loc. cit.) has separated Wainio's ' Vsnea sulphurea var. granulifera '

as a proper species, including Crombie's ' Neuropogon melaxanthus var. sorediifer
I am unable to agree with this ; the type-specimen of the former, which I saw
at Turku, and part ofwhich is shown in PI. 6, fig. 10, is in my opinion undoubtedly
N. antarcticus in the fruiting condition. According to Motyka, the chief
difference lies in the papillate nature of the thallus branches in ' Vsnea granuli¬
fera '. But Du Rietz, hi his original description of N. antarcticus, wrote :
' Thallus . . . dense papillosus vel sublaevis ', and the specimen from the same

locality represented in PL 6, fig. 9 has extremely papillate branches. Like
the soralia, the amount of papillation is extremely variable, and unsuitable
as a taxonomic criterion.

The habit, surface, and colouring of the thallus is also prone to much variation.
The typical form is more or less erect (PI. 6, fig. 9 and PI. 11, fig. 26). A great
deal of the material seen by me from the S. American sector of the Antarctic con¬
sists of subdecumbent individuals, such as represented on PI. 6, fig. 8. There is,
however, no sharp dividing-line in this respect, nor is there in regard to the nature
of the surface and coloration of the bands on the thallus branches ; plants of
the typical form commonly have a slightly glistening surface as seen under
a X10 lens, while subdecumbent individuals are for the most part completely
matt. Some of the latter, however, have subnitid branches. Again, the upright
form has commonly purple markings where the annulations are less intense ;
these purple markings are usually absent in the subdecumbent or matt forms,
but present in some. Of the other characters, soralia, chemical reactions, and
thallus anatomy afford also no indication of any true systematic differences
within the widely ranging circle of forms composing this species.
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Map1.—DistributionintheAntarcticofNeuropogonantarcticus (squares)andf.sorediifer(triangles).

Map2.—DistributionintheAntarcticofNeuropogonacromelanus(white squares),var.decipiens(blacksquares,occurrenceinPeru omitted),var.inactivus(whitetriangles),andvar.inactivus f.picatus(blacktriangle).



me. i. mackenzie lamb on the genus neurobogon 213

Apothecia appear to be very rare in N. antarcticus ; I have seen them only
in two specimens. One of these, no. 360 in Herb. Vainio, from Auguste Island
in the Gerlache Channel, is shown in PL 6, fig. 10. The other specimen was
collected on Galindez Island in the Argentine group* by the British Graham
Land Expedition. So far as one can judge from these two occurrences, the
apothecia are similar to those of N. aurantiaco-ater or N. melaxanthus—eciliate,
with the excipulum ranging from slightly papillose to papillate-rugose, the
disk brown-black to black. In the Galindez Island specimen I found the
hymenium to be 60-100 p. high, irregularly dull yellow-greenish in its upper
part, a slight yellowish granular epithecium being present. Spores 8, very broadly
ellipsoid or subglobose, 8-10 by 7-8 p, colourless or faintly yellow greenish,
with distinct wall about 1 p thick.

The chemical reactions of the medulla with KHO and Pd, except in the
following form, are constantly negative. Wainio's type-specimen of ' Vsnea
sulphurea, var. granulifera ' is also KHO—, Pd—.

'

Neuropogon Taylori, Nyl.' in Blackman, Lichenes, in Rept. Coll. Nat. Hist.
Southern Gross, p. 320 (1902), is partly N. antarcticus and partly N. sulphureus.

The type-specimen of N. antarcticus was collected in South Victoria Land,
in the Australian sector of the Antarctic. Dodge and Baker have recently
reported it also to the east of the Ross Sea, in Marie Byrd Land, and King Ed¬
ward VII Land (Ann. Missouri Bot. Gard., xxv, p. 603; 1938). In the S. American
sector there can be no question as to its abundance ; I have seen material from
the South Shetlands, the Palmer Archipelago, the Berthelot group, and the
Argentine Islands, and in Herb. Vainio from Auguste Island in the Gerlache
Channel (as ' Usnea sulphurea var. granulifera'). The material recorded by
Hue in Deux. Exped. Antarct. Eran9- (1908-10), Lichens, p. 27 (1915), as
' Usnea melaxantha var. granulifera ' undoubtedly belongs here also ; it is
listed from the South Shetlands (Deception Island), Booth-Wandel Island,
Petermann Island, and Marguerite Bay. It hence seems to be abundant all
down the west coast of Graham Land. Apparently it is a circumpolar eu-
Antarctic species ; its known distribution is shown in Map 1.

Eorma sorediieer (Oromb.) M. Lamb, comb. nov.

Synon.—Neuropogon melaxanthus var. sorediifer Crombie in Journ. Linn. Soc.
Lond.,Bot. xv, p. 182 (1876). Usnea melaxantha var. sorediifera Mixll.-Arg. in
Journ. Linn. Soc. Lond., Bot. xxxii, p. 200 (1896), dubia. Usnea sulphurea
var. normalis Wainio, Res. Voy. S.Y. Belgica, Lichens, p. 11 (1903), pro min.
parte. Usnea granulifera Motyka, Lich. Gen. Usn. Stud. Monogr., i, p. 35
(1936), pro parte.

Icon.—PI. 6, fig. 12 (the type-specimen from Kerguelen, Royal Sound, leg.
Eaton, Venus Transit Expedition, in Herb. Mus. Brit.).

* The Argentine group referred to in this paper is that on the west coast of Graham
Land, near Cape Tuxen, and not the group of the same name off the eastern coast of Louis
Philippe Land.

Q2
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This form differs from the typical species only in containing Protocetraric acid
or Fumar-protocetraric acid in greater or less quantity. The reactions of the
medulla are therefore KHO+ brownish or —, Pd+ yellow then miniate red or
in some cases persistently yellow. The type-specimen from Kerguelen and
a specimen in the British Museum Herbarium from the Magellan Straits, Mount
Aymond, are rich in this compound, and give the former type of reaction ; in
some specimens from the South Shetlands, Deception Island, collected by the
British Graham Land Expedition, the reactions are : KHO —, Pd+ persistent
yellow. Protocetraric acid and Fumar-protocetraric acid have been observed
by Asahina (Acta Phytochim., vni, p. 50; 1934) to produce a yellow then red
coloration with Pd, and the persistently yellow reaction is apparently dependent
on the lesser quantity of the compound present. A similar reaction was observed
in an individual of N. aurantiaco-ater f. normalis very poor in lichen acid ;
the Pd reaction was yellow, with the later development of a few red specks
where the substance was more concentrated. It is possible that the Deception
Island specimens may contain Psoromic acid, but in view of the foregoing
remarks and the absence of any yellow reaction with potash, this does not appear
probable.

It is uncertain whether the specimens enumerated by Hue in Exped. Antarct.
Fran§. (1903-5), p. 4 (1908), belong here. He writes (op. cit. p. 5) : ' Sous
Taction de la potasse, cette couche gonidiale ainsi que la base du cortex jaunit
puis rougit legerement'. This may have been due to Protocetraric or Fumar-
protocetraric acid in the medulla or to the browning of the gonidia caused by the
application of potash. Wainio's record of ' Usnea sulphurea var. sorediifera
from the Gerlache Channel, in Res. Voy. S.Y. Belgica, Lichens, p. 11 (1903),
does not refer to this plant, but to N. acromelanus var. decipiens.

The f. sorediifer appears to attain its optimum development in the sub-
Antarctic regions—Kerguelen and the Magellan district, also Heard Island,
according to Zahlbruckner, in Deutsche Siidpolar-Expedition 1901-3, Die
Flechten, viii, p. 52 (1906). The specimens collected in the South Shetlands
by the British Graham Land Expedition appear to represent a somewhat
depauperate state, probably at or near the southernmost limit of the acid-
bearing form's distributional area. They were growing intermixed with the
typical form, a fact which favours the view that such acid-bearing plants deserve
systematic differentiation.

Stirps N. Taylori (spp. 3 & 4).
3. N. Taylori (Hook, fil.) Nylander, Synops. Lich. i, p. 273 (1860).
Synon.—Usnea Taylori Hook. fil. apud Hooker & Taylor in Lond. Journ. Bot.

hi, p. 657 (1844). Alectoria Taylori Nyl. in Mem. Soc. Imp. Sci. Nat. Cherbourg,
v, p. 98 (1857).

Icon.—PI. 8, fig. 16 (type or syntype specimen in Herb.Mus. Brit.). Further :—
Hook. fil. & Ch. Babington, Bot. Antarct. voyage Erebus and Terror, i, Flora
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Antarctica, pt. 2, pi. cxcv, fig. i (1847). Lindsay in Trans. Roy. Soc. Edinb.
xxii, pi. iv, figs. 12-16 (1859). Reinke in Pringsheim, Jahrbiicli. f. wiss. Bot.
xxviii, pp. 396-7, figs. 116 & 117, iii.

Known with certainty only from Kerguelen, where it appears to be of common
occurrence on the basaltic rocks. It is a very uniform and easily recognized
species, characterized externally by its infrequent branching and thick smooth
cortex, which is usually mottled with lighter yellow patches.

Apothecia usually present, eciliate, with smooth excipulum (not verrucose,
as described by Motyka, Lich. Gen. Usn. Stud. Monogr. i, p. 27 (1936)).

All the material which I have seen gives negative reactions of the medulla
with KHO and Pd. The central axis is extremely thick, sometimes slightly
brownish, often excavated in the centre and with a variously corrugated outline; <
one or more smaller independent strands may be formed by abstriction of these
folds, and are then separated from the main axis by the looser medullary tissue.
This is shown in Reinke's illustration (loc. cit.).

Rasanen (Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo, n, no. 1, p. 10; 1932)
lists this species from W. Euegia, Mount Buckland, and, in Revista Universi-
taria, xxi, p. 140 (1936), from S. Central Chile, prov. Cautin. These records
are of considerable distributional interest.

Hooker, in his original description of this species, remarks : ' This Lichen
is the handsomest of the vegetable productions of this the Island of Desolation.'

4. N. insulabis M. Lamb, sp. nov.

Diagn.—Thallus robustus, major (usque ad 8 cm. altus), erectus, parte
basali substrato aifixus ; paulum supra basin dichotome et sympodialiter rami-
ficans, caulibus tantum extremitatibus abundanter ramulosis, ibique tenuibus,
acuminatis. Ramuli laterales desunt. Rami teretes, leves, subnitidi, haud
verruculosi, passim leviter irregulariter indistincteque foveolati, rarius annula-
tione nigrata circumscissi, parte basali minute asperuli opacique. Color
thalli nunc luteo-fuscescens, tantum ramulis ultimis plus minusve annulatim
nigratus, multis in locis maculis variegatus irregularibus planis vel leviter
tumidis pallidioribus sulphureis ; his maculis apices ramorum versus in soralia
abientibus erumpentia erosave plus minusve rotundata vel irregulariter con-
fluentia pulverulenta sulphurea. Cortex 100-120 g, crassus, flavidus, e hyphis
pachydermaticis anastomosantibus parum distinctis, zona exteriori 8-10/a
crassa amorpha hyalina obtectus. Medulla crebra, alba, gonidia irregulariter
disposita continens. Axis crassus (circ. \ diametri ramorum), solidus vel in
centro leviter stellatim excavatus, subcorneus, fuscidulus.

Medulla KHO+ fuscescens, Pd+ flava deinque miniato-rubescens. [Apo¬
thecia desunt; pycnidia non visa.]

Loc.—-Prince Edward group : Marion Island*, leg. Challenger Exped., 1873.
Type-specimen in Herb. Kew. Another but somewhat imperfect specimen,

* Lat. 46° 49' S., Long. 37° 49' E.
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probably from the same collection, is present in the British Museum Herbarium.
Icon.—PI. 8, fig. 17 (the type-specimen).
Habitually this species shows an unmistakable affinity with N. Taylori,

the irregular paler sulphur-yellow patches in particular being common to both.
In section these patches, in the basal parts of the thallus at least, are corticate,
their cortex differing from that of the rest of the thallus in being heavily
nubilated with yellowish granules. Towards the ends of the branches they
become more erumpent and pulverulent, and are gradually converted into
well-developed soralia. The medullary reactions indicate the presence of
Protocetraric or Pumar-protocetraric acid.

The specimen in the British Museum Herbarium is fisted by Motyka (Lich.
Gen. Usn. Stud. Monogr. i, p. 37 ; 1936) under ' Usnea granulifera ', with the
remark : ' habitu leviter recedens '. Although the chemical constitution is
the same as that met with in N. antarcticus var. sorediifer, the morphological
characters make it clear that it is not related to that species, but to N. Taylori.

Stirps N. ciliati (spp. 5 & 6).
5. N. ciliatus (Nyl.) Krempelhuber in Verhandl. Zool.-Bot. Ges. Wien, xvui,

p. 313 (1868).
Synon.—Neuropogon melaxanthus var. ciliatus Nyl. in Journ. Linn. Soc. Lond.,

Bot. ix, p. 245 (1865). Usnea melaxantha var. ciliata Mull.-Arg. in Comptes-
rend. Soc. Roy. Bot. Beige, xxxi, part 2, p. 26 (1892). Usnea ciliata Du Rietz
in Svensk Bot. Tidskr., xx, p. 91 (1926). Usnea sulphurea var. sphacelata
Wainio, Res. Yoy. S.Y. Belgica, Lichens, p. 12 (1903), non Usnea sphacelata
R. Br.!

Icon.—PI. 5, fig. 1 (specimen in Brit. Mus. Herb, from New Zealand, coll.
Sinclair ; probably syntype material) ; PI. 7, fig. 13 (specimen in Herb. Vainio
from Tierra del Puego). Further :—Lindsay in Trans. Linn. Soc. Lond. xxv,
pi. lxi, fig. 27 (1866), somewhat doubtful.

An easily recognized species characterized by the smooth subnitid wax-like
surface of the branches, the absence of soredia, and the black-edged annular
cracks in the cortex. These cracks are an almost constant feature of both this

species and N. acromelanus, although usually less obviously developed in the
latter.

The specimen shown on PI. 5, fig. 1 is one in the British Museum Herbarium
from the classical locality, New Zealand, Nelson Mountain, coll. Sinclair,
and is probably part of the original gathering. The medulla gives with potash
a yellow then blood-red reaction, not simply ' lutescens ', as stated by Motyka
in Lich. Gen. Usn. Stud. Monogr., i, p. 26' (1936) ; with Pd a persistent golden-
yellow coloration is produced. Under the microscope the crystals of the
Potassium salt formed in alkali solution were for the most part of the indefinite
almost granular type, not referable with certainty either to Potassium salazinate



me. i. mackenzie lamb on the genus neueopogon 217

or to Potassium a-methyl-ether salazinate (or Potassium norstictate). Perhaps,
as suspected in the case of N. melaxanthus, both Depsidone compounds occur
side by side in the same thallus.

Motyka (loc. cit.) states that N. ciliatus is confined to New Zealand, but
examination of the plants of the Belgian Expedition in Vainio's herbarium
showed that no. 188, pro parte, listed by Wainio in Res. Voy. S.Y. Belgica,
Lichens, p. 12 (1903) as ' Usnea sulphurea var. sphacelata ', is a beautifully
developed specimen of this species (PI. 7, fig. 13). It was collected in Tierra
del Puego, Beagle Channel, west of Lapataia Bay. Thus one more species is
added to the number known to have bicentric distribution in New Zealand
and southernmost S. America. The medulla of the Euegian plant gives the
reactions : KHO+ yellow then blood-red, Pd+ orange-yellow. Wainio (loc.
cit.) had recognized it as identical with N. ciliatus, but confused the latter
species with N. sulphureus (Usnea sphacelata R. Br.). The verruculae stated
by him in his description to occur on some of the branches belong to an epiphytic
sterile crustaceous lichen clothing the basal parts of the thallus.

The specimens from Euegia mentioned by Rasanen (in Ann. Bot. Soc. Zool.-
Bot. Fenn. Vanamo, ii, no. 1, p. 10 ; 1932) as ' Usnea sphacelata ' are not likely
to be N. ciliatus, as the thallus is described as verruculose and reticulate-rugose.

N. ciliatus is often fertile ; the apothecia are up to 7 mm. diam., the disk
black, occasionally with a verdigris-green tinge. The excipulum is either smooth,
as stated by Motyka, or with anastomosing plications. Nylander, in his original
description (loc. cit.), states : ' receptaculo (vel margine) ciliis nonnullis munito '.
Such excipular cilia may be present or absent in N. ciliatus. I have seen a-
specimen in the Kew Herbarium from New Zealand, exact locality not stated,
coll. C. Knight, in which each apothecium was furnished with a variable number
(3-12) of acuminate blackened cilia 1-9 mm. in length. I am not inclined
to attach much systematic importance to their occurrence ; Miiller Argau (loc.
cit.) states that eciliate and ciliate apothecia may occur in the same tufts.

Var. subpolaeis M. Lamb, var. nov.

Diagn.-—Minor (usque ad 3-5 cm.), subdecumbens, parce ramosus, ramis
primariis sulphureis vel irregulariter nigratis, ramis ultimis nigro-variegatis ;
medulla KHO—, Pd—. Ceterum ut in forma typica speciei. [Sterilis.]

Icon.—PI. 5, fig. 7 (the type-material; nomenclatural type on the left;
on the right an older specimen).

Here belong three specimens from South Victoria Land, Cape Sastrugi,
Evans Cove, collected by the British Antarctic (Terra Nova) Expedition of
1910, and now in the British Museum Herbarium. They form part of the material
recorded as ' Neuropogon melaxanthum' by Darbishire (in Brit. Antarct.
Terra Nova Exped., Bot., pt. 3, p. 32 ; 1923) and as ' Usnea antarctica ' by
Motyka (in Lich. Gen. Usn. Stud. Monogr. i, p. 24; 1936).
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. The plants present a very windswept appearance, lying closely appressed
to the rocks on which they were growing. The texture of the thallus surface
under the lens is smooth and wax-like, as in the typical form, and the charac¬
teristic black-edged annulations, although not obvious, are by no means rare.
Aged specimens (PI. 5, fig. 7, on the right) lose their finer branches, and have
a coarsely depauperate appearance.

This extension into the eu-Antarctic regions of an otherwise sub-Antarctic
species is comparable to that found in N. acromelanus (see p. 220).

6. N. aceomelanus (Stirt.) M. Lamb, comb. nov.

Synon.—TJsnea acromelava Stirton in Trans. & Proc. New Zealand Instit.
xxx, p. 388 (1898).

Icon.—PI. 11, fig. 27 (part of the type-specimen in Herb. Mus. Brit.).

Itmight, as Motyka points out (inLich. Gen. Usn. Stud. Monogr. I, p. 24; 1936),
almost be regarded as a sorediate form of N. ciliatus, with which it has the
characteristically ' waxy ' thallus surface and black-edged annular cracks of the
cortex in common. The typical forms of the two species also coincide in their
chemical reactions (KHO+ yellow then blood-red, with formation of crystals
under the microscope ; Pd+ golden-yellow). N. acromelanus is, however,
in its typical form, less or often not at all darkened towards the apices of the
branches, and this difference, together with the constant presence of soralia,
makes it easy to distinguish from JV. ciliatus.

The medulla of the type-specimen, on being treated under the microscope
with KHO+KgCOg, produced well-formed acicular crystals characteristic of
Potassium a-methyl-ether salazinate or Potassium norstictate, but a transition
to the short broad tabular form of crystal was observed, and hence it is not safe
to state that Salazic acid does not also occur in the thallus of this species.

Apothecia unknown.
As mentioned by Motyka (op. cit. p. 25), the type-specimen was recorded

as having grown ' on trees '; this is probably a mistake, since Motyka observes
that other specimens occur exclusively on rocks.

The species in its typical form is known to occur in New Zealand (both North
and South Islands) and Tasmania (Mount Wellington, coll. Mossman, no. 796,
1850, in Herb. Kew.). The distribution of this species and its varieties and
forms (with the exception of var. inactivus f. scabridulus) is shown in map 2.

Key to the varieties and forms o/N. acromelanus.
Medulla KHO+ yellow then blood-red, Pd+ yellow.

Plant usually moderate in size (about 6 em.); only slightly or not
at all blackened at the tips of the branches ; soralia plane or

slightly eroded, usually pale
Plant usually smaller (commonly under 3-5 cm., exceptionally up to

6 cm.); branches usually blackened for a considerable part of
their length ; soralia pulvinate-convex, commonly blackened. .

[speciei.
Forma typica

var. decipiens.
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Medulla KHO-, Pd-.
Thallus branches for the most part light-coloured.

Non-sorediate parts of thallus branches seen to be entirely smooth
under X 10 lens

Non-sorediate parts of thallus branches seen under X 10 lens to be
scabrid with minute blackened papillse (barely visible to the
unaided eye)

Thallus branches entirely blackened except for a short distance at
the base

Var. decipiens M. Lamb, var. nov.

Diagn.—Planta vulgo minor (usque ad 3-5 cm., raro ad 6 cm.), ramis plus
minusve late nigratis, soraliis pulvinato-convexis, vulgo nigratis ; reactionibus
aliisque notis cum forma typica congruens.

Synon.—Usnea sulphurea var. sorediifera Wainio, Res. Voy. S.Y. Belgica,
Lichens, p. 11 (1903). Non Neuropogon melaxanthus f. sorediifer Cromb. !

Icon.—PL 5, fig. 5 (the type-material; nomenclatural type on the left).
At first sight this variety, with its cushion-like protruding blackened soralia,

bears a deceptive resemblance to Arctic forms of N. sulphureus. Under the
lens, however, it is immediately distinguished by the annular cracks of the
smooth thallus branches, and this character, together with the reaction of the
medulla, shows it to be within the form-circle of N. acromelanus.

No apothecia have been observed.
The distribution of this variety is of considerable interest from the phyto-

geographical standpoint (see map 2). The type-specimen in the British Museum
Herbarium, together with a number of others all strictly conformable in
character, was collected in Tasmania, summit of Table Mountain, by Robert
Brown, 1802-5, and another, in Herb. Ch. Babington, is from Tasmania, Arthur's
Lakes, coll. Gunn. Somewhat aberrant on account of its large size (6 cm.),
but otherwise with all. the characters of this variety, is a specimen preserved at
Hew, from Chatham Island, coll. Travers. A small plant from Peru : Azangaro,
leg. Lechler, 1854, forming part of a mixed collection of Lechler's ' Plantae
peruvianae ' in the British Museum Herbarium, is undoubtedly referable to this
variety. Further, on examining the specimens recorded by Wainio, Res. Voy.
S.Y. Belgica, Lichens, p. 11 (1903), as ' Usnea sulphurea var. sorediifera
I was surprised to find that they also belong here. They are slightly more
robust than the other specimens, but show complete agreement in all important
characters. These specimens were collected off the west coast of Graham
Land, on Brabant Island in the Gerlache Channel, ' sur un rocher isole au
milieu d'unglacier, a 300m. d'altitude au-dessus du niveau de la mer '. Probably
this variety will eventually be found to occur all along the Andean chain
between Peru and southern Chile, and search should be made for it also in
New Zealand.

var. mactivus.

[f. scabridulus.
var. inactivus

[f. pic
var. inactivus



220 me. i. mackenzie lamb on the genus neueopogon

Var. inactivus M. Lamb, var. nov.

Diagn.—Defectione acidi Depsidonici dignotus, medulla hanc ob rem KHO—
Pd— ; ceterum ut in forma typica.

Icon.-—PI. 7, fig. 14 (part of the type-material; nomenclatural type on the
left).

Apart from the absence of medullary reactions the only difference shown is-
a slight reduction in the size of the soralia.

Two specimens from Tasmania are present in the British Museum Herbarium :
Mount Wellington, coll. W. Campbell, ex herb. Stirton (the type-specimen),
and summit of Table Mountain, coll. Robert Brown, 1802-5 (intermixed with
var. decipiens). In addition to these, a specimen from S. Patagonia, exact
locality unspecified, coll. Prichard, 1900-1, although differing from the
Tasmanian specimens in having its ultimate branches strongly blackened,,
appears to belong here.

Forma picatus M. Lamb, f. nov.

Diagn.—Rami thalli eximie late nigrati, quasi picati, circum basin tantum
sulphurei.

Icon.—PI. 9, fig. 21 (part of type-material; nomenclatural type on the left).
The thallus of this form presents habitually a very striking contrast to that

of its parent variety, being subdecumbent and closely appressed to the rock.
On account of the widespread blackening of the branches the numerous annular
cracks in the cortex do not show up distinctly ; where they occur in the yellow
basal parts of the branches they are characteristically edged with black.
Soralia are abundant, more or less blackened, varying from eroded to slightly
convex.

Antarctic regions : South Victoria Land, Cape Adare or Sastrugi, collected
by the British Antarctic Expedition, Terra Nova, 1910.

This, with the f. scabridulus, is an interesting southern extension in the range
of this species, comparable to that afforded in N. ciliatus by the var. subpolaris.

The record ' Cafe Sastrugi, Evancine New ', given by Motyka (in Ldch. Gen.
Usn. Stud. Monogr. i, p. 24; 1936) for N. antarcticus refers partly to this
specimen and partly to those of N. ciliatus var. subpolaris, all in the British
Museum Herbarium ; the locality should read : ' Cape Sastrugi, Evans Cove '.

Forma soabeidulus M. Lamb, f. nov.

Diagn.—Thallus 3-4 cm. altus, pro maxima parte impure sulphureus, ramis
terminalibus irregulariter nigratis; superficies ramorum sub lente leviter
scabridula, papillis minutissimis nigratis superstrata.

Icon.—PI. 5, fig. 6 (portion of thallus of type-specimen, four times natural
size).
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The branching of the thallus is irregular, and the annular cracks characteristic
of the species only sparingly present. The minute rounded blackened papillae
(less than 0-05 mm. diam.) scattered over the thallus branches are clearlj dis¬
tinguishable only with the aid of a x 10 lens ; to the naked eye only a slight
sooty shading of the thallus branches is apparent. Soredia are whitish, small,
and poorly developed, but constantly present on the finer branches. The
habitual resemblance of this plant to the type is slight, owing to the thick
irregular branches and poorly developed soredia, but the occasional occurrence
of black-edged annulations and the smooth ' waxy ' appearance of the thallus
surface between the papillae show it to belong to this species. On microscopic
examination the minute black verruculae were seen to be elevations of the cortex
coated with an outer layer of blue-green cells, and have no connexion with
pycnidia.

The single specimen in the British Museum Herbarium is unfortunately without
record of locality except for the word 'Antarctic ', but it would seem probable
that it was collected in the Ross Sea area.

Stirps N. aurantiaco-atri (spp. 7-11).

7. N. aurantiaco-ater (Jacq. emend. Mot.) M. Lamb, comb. nov.

Synon.-—Lichen aurantiaco-ater Jacquin, Miscell. Austrian, ii, p. 369 (1781).
Usnea fasciata Torrey in Silhman's Amer. Journ. Sci. & Arts, vi, p. 106 (1823).
Usnea aurantiacoatra Bory apud Dumont-D'Urville in Mem. Soc. Linn. Paris,
iv, p. 596 (1826) (dubia). Neuropogon antennarius Nees & Flotow in Linnaea,
ix, p. 497 (1835), fide Motyka, Lich. Gen. Usn. Stud. Monogr. i, p. 28 (1936).
Usnea melaxantha var. a Acharii Hook. fil. & Ch. Babington, Bot. Antarct.
Voyage Erebus and Terror, i, Flora Antarctica, pt. 2, p. 520 (1847)*. Usnea
melaxantha var. /3 JacquiniiHook. fil. & Ch. Babington,loc. cit.*, dubia. Usnea
melaxantha var. y fasciata Hook. fil. & Ch. Babington, loc. cit.* Usnea mela¬
xantha var. 8 sphacelata Hook. fil. & Ch. Babington, loc. cit. (Non Usnea
sphacelata R. Br. !) (dubia). Usnea antennaria Massalongo, Memor. Lichenogr.
p. 73 (1853). Neuropogon sulphureus Hellbom in Bihang till Kgl. Svensk. Vet.-
Akad. Handl. xxi, Afd. 3, no. 13, p. 21 (1896), pro parte*. Usnea sulphurea
var. normalis Wainio, Res. Voy. S.Y. Belgica, Lichens, p. 11 (1903), pro parte.
Usnea trachycarpa var. eciliata Rasanen in Ann. Bot. Soc. Zool.-Bot. Fenn.
Vanamo, ii, no. 1, p. 10 (1932), fide Motyka, Lich. Gen. Usn. Stud. Monogr. i,
p. 28 (1936). Usnea Taylori var. subciliata Rasanen in loc. cit. (fide Motyka,
loc. cit.) (see p. 231). Usnea Taylori var. KrancJcii Rasanen in loc. cit., sec.
descript.

Icon.—PI. 10, fig. 23 (the type-specimen of ' Usnea fasciata ' Torrey).
Further :—Jacquin, Miscell. Austriac., n, Tab. xi, fig. 2 (1781). Torrey in

* Applicable only to the whole form-circle of N. aurantiaco-ater, or possibly to N. mela-
xanthus.
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Silliman's Amer. Journ. Sci. & Arts, vi, Tab. ix (1823) (minime bona).
Massalongo, Memor. Lichenogr. Tab. 12, fig. 80 (1853).—Tuckerman, Lichens,
in United States Exploring Exped. 1838-42, under the command of Chas. Wilkes,
xvii, tab. i, figs. 1-6 (1862)*. Lindsay in Trans. Linn. Soc. Lond. xxv,
tab. lxi, fig. 28 (1866) *. Reinke in Pringsheim, Jahrbiich. f. wiss. Bot. xxviii,
p. 397, fig. 117, i-ii (1895)*. Arcangeli in Atti Soc. Toscana Sci. Nat. Memor.
xx, tab. vi (1904) *.

The type-specimen of Jacquin's ' Lichen aurantiaco-ater ' has unfortunately
been lost. Jacquin's Herbarium was purchased by Sir Jos. Banks and in¬
corporated in the Banksian collection, now part of the British Museum
Herbarium ; but the lichen types do not appear to have been included with it.
Acharius, in his original description of ' Usnea melaxantha lists Jacquin's name
as a doubtful synonym, and some subsequent authors, such as Tuckerman
(op. cit. p. 125) and Du Rietz (Svensk Bot. Tidskr. xx, p. 91, 1926), have not
hesitated to regard the two species as identical. Others have rejected Jacquin's
epithet as being dubious, and employed in preference Acharius's ' melaxantha '.
Up till comparatively recent times the latter specific epithet has been used
indiscriminately for almost every species of Neuropogon from both hemispheres.

Jacquin states (op. cit. p. 368) that ' Lichen aurantiaco-ater' was one of
three lichens collected by Commerson, the locality given for the other two being
the Magellan Strait. Although no station is mentioned for ' L. aurantiaco-
ater ', it is almost certain that it also was collected in or near the same region.
The figure, although crude, represents without doubt a plant of the ' mela¬
xantha '-type.

Motyka (in Lich. Gen. Usn. Stud. Monogr. i, p. 27 ; 1936) believes that
' Lichen aurantiaco-ater' is sufficiently defined by the original description and
figure to allow it to be specifically distinguished from ' Usnea melaxantha '
Ach. on the basis of the superficial texture of the thallus, its anatomical structure,
and its chemical reaction. Distinction under the first two heads I have found
after examination of copious material to be impossible ; every conceivable
intergrade occurs, these characters being conditioned by age and environment.
The chemical reaction of ' Usnea aurantiaco-atra ' is assumed as : ' K aut

omnino non reagens aut tardissime flavescens et dein fusco-rubescens '. This
reaction is characteristic of Protocetraric or Eumar-protocetraric acid, and such
plants if tested with Pd will give a yellow then miniate red coloration of the
medulla. From consideration of the distribution of the chemically distinct
species of the ' melaxantha '-type, it appears that Motyka has probably con¬
strued the chemical nature of the lost type of Jacquin precisely. Within this
group, plants containing Protocetraric or Eumar-protocetraric acid appear to
dominate in Tierra del Fuego, from the Magellan Strait to Staten Island.
N. melaxanthus, which contains Salazic acid and/or Salazic acid a-methyl-ether

* Applicable only to the whole form-circle of N. aurantiaco-ater, or possibly to N. mela-
xanthus.
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(or Norstiotic acid), and hence gives a yellow then blood-red reaction of the
medulla with potash, has its centre of distribution in the Falkland Islands,
to which it is not, however, endemic, for I have seen specimens from the Chilean
Andes, Magellan Straits, Cape Horn, and Staten Island (see p. 228). Outside
the Falkland Islands, however, it appears to be rare, its place being taken by the
species containing Protocetraric or Fumar-protocetraric acid.

These facts favour Motyka's view concerning the potash reaction in ' Lichen
aurantiaco-ater', and the species-description is here considered as emended
by him as regards the chemical constitution.

I was fortunate in being able to obtain from the New York Botanical Garden
the type-specimen of Torrey's ' Usnea fasciata ' from the South Shetlands.
This specimen, the exact nature of which had remained doubtful ever since it was
first described in 1823, is shown in PI. 10, fig. 23 ; it is the typical N. aurantiaco-
ater as delimited here, the medullary reaction being : KHO+ yellow-brown,
Pd+ yellow then miniate red. Motyka, in Lich. Gen. Usn. Stud. Monogr. i,
p. 31 (1936), although he had not seen the type-specimen nor the original
description, construed the identity of this species with remarkable accuracy ;
only in his description too much value is attributed to slight differences in habit
and a black ' fasciation ' observed by him in some specimens and resulting from
the erosion of the cortex by climatic influences. The brown corneous nature
of the axis, also considered by him to be diagnostic, is not a good systematic
criterion within this group ; I have found the colour and consistency of the
axis to show all grades of variation between white and matt on the cut surface
to the condition described by Motyka. Apparently it depends on the age of
the specimen when gathered. In the type-specimen of ' Usnea fasciata '
the axis is white, not corneous. Motyka describes the potash reaction as nega¬
tive, so that his description actually refers either to f. normalis (Wain.) or to
f. egentissimus M. Lamb. In the exsiccat Zahlbruckner, Lich. rar. exsicc. no. 37,
quoted by Motyka, the reactions of the medulla in the Berlin specimen are :
KHO—, Pd+ yellow then miniate red, hence showing it to be f. normalis.
' Usnea melaxantha var. subciliata ' Zahlbr., fisted as a synonym by Motyka,
belongs to a distinct species (see p. 231). Rasanen's ' Usnea Taylori var.
Kranckii of which I have not seen the original, is considered by Motyka to
belong also to ' U. fasciata ' in his delimitation ; from the reaction mentioned
by Rasanen it is apparently referable to the typical form of N. aurantiaco-ater.

There is no sanction in the International Rules of Botanical Nomenclature
for the omission of the hyphen in Jacquin's epithet aurantiaco-ater.

I have seen specimens of the typical form from Cape Horn, Staten Island,
Falkland Islands (one specimen in Herb. Kew, coll. Robinson), the South
Orkneys, the South Shetlands, and Galindez Island in the Argentine group.
It is certainly rare in the Falklands, and in the three latter eu-Antarctic stations
appears to decline in abundance in favour of the acid-poorer forms normalis
and egentissimus. Nos. 249 pro parte and 197 pro parte of the Belgian Antarctic
Expedition, mentioned by Wainio, loc. cit., under ' Usnea sulphurea var.
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normalis ', also belong here ; they were collected at Brabant Island and Cape
Anna Osterrieth respectively. Some at least of Hue's material from Graham
Land (Booth-Wandel and Hovgaard Islands) mentioned in Exped. Antarct.
Frang. (1903-5), p. 3 (1908) as ' Usnea melaxantha ', is shown by the description
to be also the typical form of N. aurantiaco-ater. The same probably applies
to some of the material from the South Shetlands cited by Hue in Deux. Exped.
Antarct. Frang. (1908-10), p. 24 (1915).

Key to the forms of N. aurantiaco-ater.
Thallus branches closely and finely, although irregularly, fibrillose ;

medulla KHO+ brownish, Pd+ yellow then miniate red . .. nigropallidus.
Thallus branches with few or no capillary fibrillae.

Medulla KHO+ brownish, Pd+ yellow then miniate red Forma typica speciei.
Medulla KHO-, Pd+ or -.

Medulla Pd+ yellow then miniate red normalis.
Medulla Pd— egentissimus.

Forma nigbopallidus (Ceng. Sarnb.) M. Lamb, comb. nov.

Synon.—Usnea melaxantha var. nigropallida Cengia Sambo in Bull. Soc. Bot.
Ital. nos. 4^5, p. 91 (1926).

Icon.—PI. 8, fig. 18 (the type-specimen).
The type-specimen from Tierra del Fuego is chemically indistinguishable

from the typical form, but differs in the strong development of almost capillary
fibrillae on the thallus branches. The fibrillae do not, however, tend to be of
uniform length, as in IV. strigulosus. The colour is that normally found in
comparatively recently gathered specimens.'—Sterile.

To this form I have been able to refer several specimens of N. aurantiaco-ater
collected off the west coast of Graham Land, Galindez Island, by the British
Graham Land Expedition (no. 1340, pro parte).

Forma normalis (Wain.) M. Lamb, comb. nov.

Synon.—Usnea sulpliurea var. normalis Wainio, Res. Voy. S.Y. Belgica,
Lichens, p. 11 (1903), pro parte.

Icon.—PI. 9, fig. 20 (specimen from the Argentine group, Galindez Island,
coll. British Graham Land Expedition, 1934-7).

Exsicc.—-Zahlbruckner, Lich. rar. exsicc., no. 37.
Wainio did not designate any particular specimen as the type of his ' var.

normalis ', and five specimens are present in his herbarium bearing this name ;
of these, two give a brownish reaction of the medulla with KHO, and are hence
referable to the typical form of N. aurantiaco-ater, while the others give no

perceptible potash reaction, but show a miniate red coloration of the medulla
with Pd. In his original description, Wainio writes : ' KHO nonreagens ', and
hence the latter plants must be regarded as forming the type-material of this
■variety.
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It is merely a stage in the dwindling gradation of the lichen acid content,
possibly due to environmental conditions. None of the material under this
name in Herb. Vainio is referable to ' Usnea melaxantha var. subciliata
f. strigulosa ' Zahlbr., as claimed by Motyka (Lich. Gen. Usn. Stud. Monogr. i,
p. 30 ; 1936).

First recorded from Cape Renard, between the Bismarck and Gerlache
Straits ; good fruiting material of this form has also been brought back by the
Discovery and British Graham Land Expeditions from the South Shetlands
and the Argentine group. It occurs also in sub-Antarctic S. America, as
Zahlbruckner's exsiccat shows (Patagonia, coll. Neumann).

Forma egentissimus M. Lamb, f. nov.

Diagn.—Thallo acidum Protocetraricum aut Fumar-protocetraricum plane
•deficiens, quare medulla KHO—, Pd— ; ceterum ut in typo.

This form, differing from the foregoing only in the complete absence of any

medullary reaction with Pd as well as with KHO, might have been regarded
as perhaps a variety of N. melaxanthus, but for the obviously intermediate
position of f. normalis. In the British Museum Herbarium material is present
from the South Shetlands and Galindez Island in the Argentine group, collected
by the British Graham Land Expedition (no. 1340, pro parte). The latter
•specimen is the type of this form. No. 208, pro parte, of the Belgian Expedition
(Herb. Vainio no. 345), from Auguste Island in the Gerlache Channel, referred
to by Wainio, loc. cit., as ' Vsnea sulphurea var. normalis ', proved upon examina¬
tion to belong here also. It occurs also in sub-Antarctic S. America ; two speci¬
mens are present in the Kew Herbarium from the following localities : S. part
of Tierra del Fuego, leg. C. Darwin, 1833, and S. Chile, Antuca, leg. Reynolds
(no. 141).

F. egentissimus inhabits the same stations as the type and f. normalis, and
was collected with these under one number by the British Graham Land
Expedition. Hence it appears unlikely to be a non-systematic variant induced

. by climatic conditions.—-Apothecia are usually abundantly present. In a speci¬
men from the South Shetlands, coll. Bennett, 1925, I found pycnidial fulcra
•of the endobasidial type with pycnoconidia 10-12 by 1-5 p.

8. N. melaxanthus (Ac~h.) Nylander in Mem. Soc. Imp. Sci. Nat. Cherbourg,
hi, p. 170 (1855) *.

Synon.—Usnea melaxantha Acharius, Method. Lich. p. 307 (1803). Corni-
cularia flavicans Persoon apud Gaudich. Voyage autour du Monde, Bot. p. 210

* The material upon which Nylander actually based this combination was N. sulphureus,
but at the Sixth International Botanical Congress at Amsterdam, 1935, it was decided
that in the case of an author who makes a new combination, but applies it erroneously
to a different plant, the combination should nevertheless be attributed to him, and not
to the author who subsequently applies it to the correct plant.
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(1826), fide Motyka, Lich. Gen. Usn. Stud. Monogr. i, p. 33 (1936). Parmelia
melaxantha Spreng. Syst. Veget. iv, pars 1, p. 277 (1827), pro parte. Usnea
sulphurea var. normalis f. activa Zahlbruckner in Kgl. Svensk. Vet.-Akad. Handl.
lvh, no. 6, p. 44 (1917). Usnea sulphurea f. activa Zahlbruckner, Cat. Lich.
Univ. vi, p. 603 (1930).

Icon.—PL 11, fig. 28 (the type-specimen in Herb. Acharius) ; fig. 25 (aged
specimens of abnormal appearance). Further : Lindsay in Trans. Roy. Soc.
Edinburgh, xxii, tab. iv, figs. 9-11 (1859). Maheu & Gillet in Bull. Soc. Bot.
France, lxx, p. 488, figs. 1-4 (1923).

The type-specimen in Acharius's Herbarium at Helsinki consists of two plants,
one, the larger, from the W. Falklands, Port Egmont, and the other from
' Staaten Land '. I follow Motyka's example in regarding the former as the
nomenclatural type ; actually both specimens are slight habitual variants of
the same species, and their medullary reactions are the same, i.e. KHO+
intense yellow quickly changing to blood-red, Pd+ deep golden yellow with
a slight orange tinge. Motyka's excellent description in Lich. Gen. Usn. Stud.
Monogr. i, p. 33 (1936), together with the illustration given here, makes a

recapitulation of the diagnostic features unnecessary.
This species is very well represented in the British Museum Herbarium and

at Kew, and it was hence possible to make observations on the constancy and
importance of certain characters which have been used for its differentiation.
The results of these observations may be summarized as follows :—

(1) The number and size of the branches is liable to extreme variation ;
the plants shown in PI. 11, fig. 25, might well be classified as an independent
variety or even species, if all intermediate gradations were not known to occur.
The specimens shown are aged individuals, in which the lateral branches and
fibrillae have been shed. Observations on the verruculae and rugosities so
characteristic of thalli of this species and of N- aurantiaco-ater show that the
papillae are connected with the formation of lateral fibrillae. Some are incipient
fibrillae, which do not emerge beyond the verrucular condition, while others are
the healed-over stumps of fibrillae which have been shed or removed by
environmental agencies. In older individuals and parts of the thallus plications
develop between the verruculae, giving rise to a rugose condition; in aged
plants, such as that on the right in PI. 11, fig. 25, foveolations develop between
the plicate ridges.

(2) The pinkish colour of the medulla seen in some specimens, and considered
by Motyka as characteristic of this species, is a secondary alteration due to
preservation in the herbarium. All the specimens collected by J. D. Hooker
on the Antarctic Expedition of 1839-43 have a pronounced pink tinge in the
medulla, as have also many others collected during the past century. More
recently gathered specimens have an entirely white medulla. The colour-change
in the herbarium goes hand in hand with a progressive darkening of the outside
of the thallus ; old herbarium material is commonly of a dark reddish-brown
colour. Hooker and Churchill Babington, in Bot. Antarct. Voyage Erebus and
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Terror, I, Flora Antarctica, pt. ii, p. 520 (1847), have remarked that this
darkening of the thallus may be hastened by immersion in warm water. In my
own experience cold water will also produce this effect. Apparently the change
is due to alteration in the chemical constitution of the characteristic substances
formed in cortex and medulla ; in the case of the latter, however, it is without
effect on the reactions produced with KHO and Pd. The pink coloration of
the medulla is not met with only in plants containing Salazic acid; I have
observed the same phenomenon in old collections of N. aurantiaco-ater, although
in a lesser degree of intensity.

(3) As mentioned in connexion with N. aurantiaco-ater, the colour and con¬

sistency of the central axis is subject to fluctuation, apparently with the age of
the individual, and hence cannot be used as a basis for specific segregation.
Possibly it is more constant in some other species, such as N. strigulosus.
If this proves to be the case, on examination of copious material, it will provide
an extremely useful taxonomic criterion, as it does not seem to be affected by
prolonged preservation in the herbarium.

(4) The variation in the Pd reactions shown by different individuals was
investigated. Although all specimens of this species give the same reaction
of the medulla with KHO, namely, intense yellow quickly going over into deep
blood-red, the Pd reaction is less constant, ranging from an orange-red through
inseparable gradations to pure golden-yellow. As mentioned on p. 201,
the blood-red reaction with potash is characteristic of three distinct lichen
acids : Salazic acid, Salazic acid a-methyl-ether, and Norstictio acid. Asahina
has shown that the former compound can be distinguished from the other two
by the form of the crystals of the Potassium salt under the microscope—sheaf¬
like aggregations of Potassium salazinate, and loosely crossed or isolated acicular
crystals of Potassium a-methyl-ether salazinate or Potassium norstictate
respectively. Also it has been shown by Asahina that Salazic acid in the pure
state produces an orange-red compound with Pd, while the other two lichen
acids are characterized by a yellow to ochre-yellow coloration with this reagent.
In the foreword to this paper I have shown that in certain circumstances the
Salazic acid content of a lichen fails to produce characteristic sheaf-like bundles
with potash, forming only short broadly rectangular or square tabular crystals.
All the material of N- melaxanthus in the British Museum Herbarium was tested

microscopically with potash and macroscopically with Pd in order to ascertain
what correlation, if any, obtained between the crystals of the Potassium salt,
the nature of the reaction produced with Pd, the age of the plant, and the locality
from which it was collected. The results demonstrated that no such correlation
exists ; certain specimens showing well-defined sheaf-like crystals of Potassium
salazinate gave a yellow to ochre-yellow reaction with Pd, while others furnishing
an orange or orange-red coloration with the latter reagent produced with potash
crystals more referable to Potassium a-methyl-ether salazinate or Potassium
norstictate than to Potassium salazinate. In a large number of cases it was
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impossible to refer with certainty the crystals observed to either of the alterna¬
tive forms. The age of the specimens and their geographical distribution were
without influence on the medullary reactions with KHO and Pd. It hence
seems most probable that this species is capable of producing either Salazic
acid or Salazic acid a-methyl-ether (or Norstictic acid), and that in the majority
of cases both are formed in varying quantities in the same thallus ; this would
account for the variation observed in the coloration produced with Pd. Asahina
has shown that different Depsidone substances frequently occur side by side
in the same lichen thallus, e.g. Salazic acid a-methyl-ether and Salazic acid
jS-methyl-ether in Usnea articulata var. asperula Muell. Arg. It is hoped to
settle the question as regards N. melaxanthus by macrochemical analysis at
a later date.

N. melaxanthus is undoubtedly common in both the East and the West
Falklands, as testified by collectors' notes and the abundance of material in
the herbaria. The following records, based on specimens in the British Museum
Herbarium and at Kew, may be added to the fist given by Motyka : East
EalMands, exact locality not stated, leg. R. 0. Cunningham, 1869 ; ' Falkland
Island ', exact locality and collector not stated, ex herb. E. Forster ; East and
West Falklands, exact locality not stated, leg. Vallentm, ' common ' ; Falkland
Islands, exact locality not stated, leg. J. D. Hooker, 1844; East Falklands,
Mount Lowe, alt. about 600-700 feet, leg. F. J. Smith, 1937 ; in the Kew
Herbarium : Falkland Islands, exact locality not stated, leg. Capt. Black;
Falkland Islands, exact locality not stated, leg. Wright. Outside the Falkland
Islands, N. melaxanthus is known to occur at Cape Horn, Hermite Island,
leg. J. D. Hooker, Antarctic Expedition 1839-43 (in British Museum Herbarium),
Staten Island (specimen in the Acharian Herbarium at Helsinki), Magellan
Strait, leg. Whinnie (in Herb. Kew), and 'Andes of Chili ', exact locality and
collector unspecified (in Herb. Kew). The form spadicea has been recorded
by Motyka also from Staten Island, in Lich. Gen. Usn. Stud. Monogr. i, p. 35
(1936). Motyka further lists a specimen of N. melaxanthus from South Georgia,
leg. Bergstrom, 1921, and enumerates doubtful records from the South Shetlands,
Chile, Patagonia, and New Zealand. A surprising record is that of Maheu
and Gillet (in Bull. Soc. Bot. France, lxx, p. 487 ; 1923), from England,
' Sanasend pres de Norwich '; I have not been able to see the specimen, but
it is undoubtedly referable to this species. In my opinion it is incredible that
it ever grew in England, and the ' record' almost certainly has its origin in
some confusion of material; also I have not been able to trace any locality
' Sanasend ' either in Norfolk or Suffolk.

Forma spadiceus (Zahlbr.) M. Lamb, comb. nov.

Synon.—Usnea sulphurea var. spadicea Zahlbruckner in Kgl. Svensk. Yet.-
Akad. Handl. lvii, no. 6, p. 45 (1917). Usnea melaxantha var. spadicea Motyka,
Lich. Gen. Usn. Stud. Monogr. i, p. 35 (1936).

Icon.—PI. 9, fig. 19 (the type-specimen).
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Distinguished from the typical form only by the date-brown (not black)
colour of the annulations on the branches. Close investigation of the fertile
type-specimen from the West Falklands, Mount Adams, revealed one sterile
branch with completely black annulations, springing from the same basal disk ;
its markings conserve their character throughout, no intergrades being present.
It seems as if one is here dealing with two distinct plants whose basal disks
have become coalescent. In any case, both are referable to N. melaxanthus,
giving the same characteristic reactions with potash and Pd.

Known at present only from two localities in the Falkland Islands and from
Staten Island, according to Motyka.

9. N. aueantiacus (Mot.) M. Lamb, comb. nov.

Synon.—Usnea aurantiaca Motyka, Lich. Gen. Usn. Stud. Monogr. i, p. 29
(1936).

Exsicc.—Zahlbruckner, Lich. rar. exsicc. no. 20 (non vidi).
Unfortunately I have been unable to see the exsiccat upon which Motyka has

based this species, and have included it in the key on p. 207 from the description
alone. The yellow then blood-red reaction with potash may indicate an

affinity either with JSf. melaxanthus or N. trachycarpus f. trachycarpoides. The
size and habit of the plant as described by Motyka appears to approach that of
the latter, but the very verruculose thallus branches are unlike those ofN. trachy¬
carpus, and the eciliate apothecia with their black disks show that N. aurantiacus
is better included in the vicinity of N. melaxanthus. Motyka records it from the
Falklands, the Magellan Strait, and Tierra del Fuego. I have not yet come
across any material recognizable with certainty from the description as belonging
to this species.

10. N. strigulosus (Zahlbr.) M. Lamb. comb. nov.

Synon.—Usnea melaxantha var. subciliata f. strigulosa Zahlbruckner in Ann.
Mycol. i, p. 360 (1903). Usnea melaxantha f. strigulosa Howe jun. in Bryologist,
xviii, p. 61 (1915). Usnea sulphurea var. subciliata f. strigulosa Zahlbruckner,
Cat. Lich. Univ. vi, p. 603 (1930). Usnea strigulosa Motyka, Lich. Gen. Usn.
Stud. Monogr. i, p. 30 (1936).

Icon.—PI. 10, fig. 22 (the type-specimen).
The copious development of lateral fibrillae is reminiscent of that seen in

N. trachycarpus ; the true affinity is, however, not with that species, but with
N. aurantiaco-ater. The fibrillae are formed in the same way as those of the
latter species, arising from the verruculae on the thallus branches and leaving
when shed short stumps which heal over and form in their turn rounded papillate
excrescences.

In the type-specimen the medullary reactions are : KHO— or + faintly
yellowish ; Pd+ yellow than miniate red. Protocetraric or Fumar-protocetraric
acid is thus indicated. Motyka (Lich. Gen. Usn. Stud. Monogr. i, p. 30, 1936),
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records the potash reaction as ' vulgo sat distincte rubescens ' ; probably in
some forms sufficient of the lichen acid is present to produce this coloration.
As there appears to be some uncertainty in the delimitation of this species,
the following morphological description is appended ; it refers solely to the
type-specimen from Patagonia, coll. Neumann, in the Herbarium of the
Naturhistorisches Hofmuseum in Vienna :—

Thallus up to 8 (—10) cm. high, commencing to ramify almost from the base,
the branching, however, not copious. Lateral fibrillae abundant down to within
2 cm. of the base, simple or branched, capillary or subcapillary, either completely
yellow or black-annulate, acuminate ; terminal ramifications of the main
branches not fibrillose, but rather coarse, elongated and straggling, acuminate.
Colour of thallus a fight yellow, in some places with a slight olivaceous greenish
tinge ; surface matt. The branches become relatively attenuated before the
black annulation sets in ; towards then ends they become entirely black.
Prom the base upwards the thallus is for the first 1-5-2-5 cm. almost smooth,
slightly verruculose or finely plicate ; thereafter (between the lateral fibrillae)
distinctly verruculose, the verruculae scattered or approximated ; in some

places a certain amount of plication and scrobiculation is also present. Medulla
white, compact; central axis thick, occupying 2/3 or more of the diameter
of the branch, dull yellowish brown, of corneous texture.

Apothecia numerous, laterally situated near or at some distance from the
ends of the branches, 0-2-0-9 cm. diam., at first concave, ultimately becoming
almost plane ; excipulum verruculose or slightly plicate, in most apothecia
furnished with a variable number (2-16 or more) of ciliate fibrillae up to 7 mm.
in length. Disk dark brown-black to pitch-black, matt or subnitid, smooth or
in older apothecia irregularly roughened, not pruinose. Hymenium 40-60 /x

high ; paraphyses concrete, blue-green towards their apices. Spores colourless,
simple, ellipsoid, about 12 by 7-8 /x ; spore-wall about 0-7 p. thick.

In conformity with the International Rules of Botanical Nomenclature,
the first specific epithet published within the form-circle of this species, namely,

'

strigulosa ' (Zahlbr.) Mot., is adopted, although the taxonomic entity indicated
by this name was originally published by Zahlbruckner as subordinate in rank
to his ' var. subciliata here considered as a form.

' Usnea aurantiacoatra ' and ' UsneaTaylori var. subspadicea " recorded by
Rasanen in Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo, n, no. 1, pp. 9 & 11
(1932), are considered by Motyka (loc. cit.) to be referable to this species.
Rasanen's mention of a rusty reddish reaction with potash in the former
indicates the presence of Protocetraric or Fumar-protocetraric acid in some
abundance.

According to Motyka, this species has a wide distribution in sub-Antarctic
S. America, South Georgia, and Graham Land with its adjacent islands
(including the South Orkneys and Shetlands). In my opinion many of the eu-
Antarctic records are to be looked upon with mistrust; young infertile plants of
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N. aurantiaco-ater may often bear a certain resemblance to this species, as in
the case of var. nigropallidus (p. 224). In the abundant material from the
Graham Land region collected by the Discovery and British Graham Land
Expeditions no plants referable to N. strigulosus were present. A specimen
in the British Museum herbarium from ' N. S. Shetland ', exact locality and
collector not stated, ex herb. Churchill Babington, may belong to the following
form, but is not determinable with certainty on account of the absence of
apothecia.

Forma subciliatus (Zalilbr.) M. Lamb, comb, now

Synon.—Usnea melaxantha var. subciliata Zahlbruckner in Ann. Mycol.,
i, p. 360 (1903). XJsnea sulphurea var. subciliata Zahlbruckner, Cat. Lich. Univ.
vi, p. 603 (1930).

Icon.—PI. 10, fig. 24 (the type-specimen).
This form has been considered by Motyka (in Lich. Gen. Usn. Stud. Monogr.

i, p. 31 ; 1936) to be identical with Torrey's ' Usnea fasciata Examination
of the type-specimen from Patagonia, coll. Neumann, however, has shown it
to be a non-fibrillose form of N. strigulosus. In the type-specimen of this
form the apothecial margins are more densely ciliate than in the typical species,
the cilia being also longer (up to 1-3 cm.) ; the reactions with KHO and Pd,
anatomical structure, etc., are exactly as in the typical form.

I have not seen the specimen of ' Usnea Taylori var. subciliata ' Rasanen,
in Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo, ii, no. 1, p. 11 (1932), but from
the description it might seem more appropriate to include it here than with
N. aurantiaco-ater, where it has been placed by Motyka (op. cit. p. 28).

Since in Motyka's list f. subciliatus has been included within a separate and
distinct species, it is impossible to determine which of the localities there
given actually refer to this form. With the exception of the doubtful specimen
from the South Shetlands mentioned above, I have seen no material other
than the type-specimen.

11. N. substrigulosus M. Lamb, sp. nov.

Diagn.—Thallus robustus, major (usque ad 8-5 cm. altus), erectus vel nonnihil
expansus, parte basali substrato affixus, modice ramosus ; rami 1-3-2-3 mm.
crassi, infra interdum angustiores, teretes vel leviter angulato-compressi,
fibrillis lateralibus brevibus numerosissimis muniti; aut leves vel leviter
plicati aut passim quoque verruculosi, superficie opaca. Color thalli nunc

pallide rufo-fuscescens, ramulis terminalibus fibrillisque lateralibus pallidior,
ochraceo-flavescens, ibique tantum irregulariter annulatim nigratus. Rimae
nigratae atque soredia desunt.—Cortex 100-200/1 crassus, flavidus, e hyphis
conglutinatis pachydermaticis anastomosantibus parum distinctis. Medulla
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crebra, alba vel paulo roseola, gonidia irregulariter disposita continens. Axis
1/3-5/12 diametri ramorum, solidus, haud laceratus, plus minusve vitreo-
pellucidus, pallide flavidus vel fuscescens.

Apothecia passim numerosa, lateralia, ramorum apices versus sita, majora
(usque ad 1-5 cm. diam.), plus minusve concava, rotundata vel irregulariter
incisa ; excipulum plicatum verruculosum, subtus margineque fibrillis munitum
valde numerosis, simplicibus ramosisve, ochraceo-flavescentibus et irregulariter
nigro-annulatis. Discus rufo-fuscescens, haud pruinosus.—Hymenium 50-60 //.
altum, pallide flavidum, epithecio granuloso cum hypothecio quoque leviter
flavescenti. Sporae 8-nae, simplices, ellipsoideae, incolores, longit. 12, crassit. 6 /i,

pariete usque ad 1 p crasso.
Medulla KHO+ flava deinque sanguinea (crystallis rubris praecipitatis),

Pd+ flava vel aurantiaco-flava.
[Pycnidia non visa.]
Loc.—Falkland Islands, exact locality and name of collector not stated,

in the Kew Herbarium (type-specimen) ; another specimen from the Falldands,
also without exact locality, collected by J. D. Hooker, is present in the same
herbarium. In the British Museum a small specimen from Cape Horn, ex.
herb. Churchill Bahington, also probably collected by Hooker, belongs here,
agreeing in all respects with the Falkland plants.

Icon.—PI. 7, fig. 15 (the type-specimen).
This plant might at first sight be regarded as a gigantic form of N. trachy-

carpus f. trachycarpoides, which rarely reaches a height of 6 cm. There is,
however, besides the distinction of size, a marked difference in the habit of the
two species, difficult to define in words, but sufficiently obvious from the illustra¬
tions. The character of the excipular cilia also affords a good distinction, these
being in 1ST- substrigulosus somewhat coarse (0-3-0-5 mm. thick) and variegated
with black and yellow in about equal proportions, while in N. trachycarpus
they are finer, subcapillary (0T-0'3 mm. in thickness), and almost entirely
black. The thalline characters of the new species determine its position in
the aurantiaco-ater section of the genus Neuropogon.

On the addition of KH0+K2C03 solution to a section of the thallus under
the microscope, acicular crystals characteristic of Potassium a-methyl-ether
salazinate or Potassium norstictate were formed.

Stirps N. trachycarpi (sp. 12).
12. N. trachycarpus Stirton in Scottish Naturalist, vi, p. 105 (1881).
Synon.—Usnea melaxantha var. angulosa Muell. Arg., in Flora, lxxi, p. 528

(1888), fide Motyka, Lich. Gen. Usn. Stud. Monogr., i, p. 37 (1936). Usnea
trachycarpa Mull.-Arg. in Nuov. Giorn. Bot. Ital. xxi, p. 37 (1889). Usnea
trachycarpa var. sublaevis Mull.-Arg. in Hedwigia, xxxiv, p. 139 (1895),
fide Motyka, loc. cit. Usnea Hyyppae Rasanen in Ann. Bot. Soc. Zool.-Bot.
Fenn. Vanamo, n, no. 1, p. 11 (1932), fide Motyka, loc. cit.
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Icon.—PI. 6, fig. 11 (the type-specimen in Herb. Stirton) ; PL 5, fig. 2 (speci¬
men in the British Museum Herbarium from Kerguelen, coll. Eaton).

This small usually densely fibrillose species is easily recognized on account of
its characteristic habit and ciliate apothecia with brownish flesh-coloured or
buff disk.

As regards the chemical reactions, Stirton, in his original description, stated
that the medulla in the type-specimen is KHO— ; I found it to be KHO—
or + yellow then faintly reddish, Pd+ persistently yellow. Under the micro¬
scope no crystals are formed with alkali solution, but the nature of the macro¬
scopic reactions indicates a very low concentration of one of the Depsidones
of the Salazic acid group. Actually, as chemical study of the following form
has shown, the compound present is Salazic acid.

The medulla, the lax nature of which is considered by Motyka to be charac¬
teristic of this species, is subject to considerable variation as regards thickness
and texture. In some specimens of JSf. trachycarpus it is almost as loose as
in N. sulphureus, but usually much less so, and in the type-specimen itself
it is as compact as in other Southern Hemisphere species of the genus.

N. trachycarpus is frequently fertile.
Originally described from Kerguelen, where it appears to be common. It

occurs also in sub-Antarctic S. America : Chile, Patagonia, and Fuegia.

Forma trachycarpoides (Wain.) M. Lamb, comb. nov.

Synon.—Usnea trachycarpa var. trachycarpoides Wainio, Res. Voy. S.Y.
Belgica, Lichens, p. 12 (1903).

Usnea Naumannii Muell.-Arg. in Engl. Bot. Jahrb., iv, p. 54 (1883), fide
Motyka, Lich. Gen. Usn. Stud. Monogr., i, p. 38 (1936).

Icon.-—Wainio, Res. Voy. S.Y. Belgica, Lichens, pi. iii, figs. 20-22 ; pi. iv,
fig. 31 (1903).

As Motyka points out, the only real difference between this form and the
typical species lies in the intensity of the chemical reaction of the medulla ;
in f. trachycarpoides it is ' K sat distincte rubescens ' (Motyka, loc. cit.). This
difference is due to the greater quantity of Salazic acid present, and the addition
of alkali solution under the microscope gives rise to crystals characteristic of
the Potassium salt of this Depsidone compound. With Pd an orange coloration
of the medulla is produced. As in the forms normalis and egentissimus of
N. aurantiaco-ater, the systematic distinction rests only on a difference in the
quantity of lichen acid present.

Motyka has overlooked the occurrence of this form in the Falkland Islands ;
in the British Museum herbarium two specimens are present from the following
localities : East Falklands, Port William Stanley, leg. Lechler (Lechler, PI. ins.
Maclov.,no. 69 c); West Falklands, Cook Hill, leg. Vallentin. F. trachycarpoides
is known to occur in sub-Antarctic S. America, but has not been found in
Kerguelen.
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Stirps N. perpusilli (sp. 13).
13. N. perpusillus M. Lamb, sp. nov.

Diagn.—Thallus pusillus (1-8-2-3 cm.), erectus, parte basali substrato affixus ;
caulibus numerosis e basi excrescentibus, parce ramosis, infra modice incrassatis
(0-3-0-9 mm.), apicem versus sensim attenuescentibus, et ad apices subeornuto-
acuminatis. Hamuli laterales fere desunt. Rami teretes, leves, opaci sub-
nitidive, superficie baud verruculosi, passim tantum leviter foveolati; rimis
et sorediis nullis. Color thalli nunc pro maxima parte stramineo-luteus vel
rubricoso-fuscescens, ramorum apices versus nigro-variegatus, partibus extremis
omnino nigratis.—Cortex 40-60p crassus, flavido-nubilatus, hyphis pachy-
dermaticis anastomosantibus parum distinctis. Medulla crebra, alba, gonidia
irregulariter disposita continens. Axis circ. I diametri ramorum, albidus, haud
vitreo-pellucidus, nec laceratus nec excavatus.

Apothecia rara, ad ramos lateralia, minuta (0-5-0-8 mm. diam.), urceolata
deinque plana, ad basin parum constricta ; excipulum integrum, eciliatum,
nigro-variegatum vel omnino nigrum. Discus niger, opacus, haud pruinosus.—
Hymenium 50-70/x altum, in parte superiore irregulariter aeruginosum,
granulis subflavis onustum. Sporae 8-nae, simplices, ellipsoideae, incolores,
longit. 9-10-5, crassit. 6-6-5 p, pariete circ. 1 /x crasso.

Medulla KHO-, Pd-.
[Pycnidia non visa.]
Loc.-—South America : Chile, Pico de Pilque near Antuco, leg. Poppig

(PI. Chil. in, 278 (56), in the British Museum Herbarium).
Icon.-—PI. 5, fig. 3 (nomenclatural type on the right).
Sufficiently distinct by reason of the dwarf habit, subcornute branches,

smooth thallus, absence of annular cracks, compact medulla, negative chemical
reactions, and minute eciliate apothecia. Systematically it does not appear
to be closely related to any other known species. I have seen no material
other than the type-specimen.

Motyka, in Lich. Gen. Usn. Stud. Monogr. i, p. 29 (1936), lists duplicates
of this number of Poppig in Berlin and Geneva as ' Usnea aurantiacoatra ';
probably the material distributed under this number is not homogeneous.

Doubteul species.

On p. 603 of their recently published report on the lichens collected by the
Second Byrd Antarctic Expedition (Ann. Missouri Bot. Gard., xxv, pp. 515-718,
1938), Dodge and Baker publish a new species from the Edsel Ford Range in
Marie Byrd Land, Usnea frigida Dodge & Baker. The description given is
as follows : ' thallus erect or prostrate, fruticose, 3-5 cm. tall, branched,
eramulose, rigid, shining, black, rarely yellow at the smooth base, up to 0-7 mm.
in diameter, tips acute but not attenuate, terete, glabrous, rugose or foveolate,
not dichotomously branched, divaricate, branches not attenuate at the base ;
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cortex 20-30 jn thick, dark or black on the outside, lighter within, pseudo-
parenchymatous, cells 4-6 p. in diameter ; algae protococcoid, up to 10 p. in
diameter, scattered in the medulla below the cortex ; medulla 50-60/x thick,
of loosely woven thick-walled hyphae 2-4-5 p in diameter, branched and
anastomosing ; chondroid axis elliptic in cross-section, 60 X 80 p, of densely
packed longitudinal hyaline hyphae. Soralia tuberculate, hemispheric,
rarely longitudinally elongate or irregular, not eroded, black when young,
becoming dirty gray or yellowish '.

As no indications of the chemical reactions are given, it has been impossible
to include this species in the key on p. 206. Possibly it may be identical with
my N. acromelanus var. inactivus f. picatus, although from the cross-section
figured by the authors the medulla appears to be as lax as in N. sulphureus.

Acknowledgments .

In the first place, my gratitude is due to the Trustees of the British Museum
(Natural History) for a grant of money and special leave whereby I was enabled
to visit Helsinki and Turku and study material in the herbaria of Acharius
and Vainio. I express my cordial thanks to Prof. Dr. K. Linkola, Prof. Dr. R.
Collander (Helsingin Yliopiston Kasvitieteellinen Laitos), Prof. Dr. Wariss, and
Mrs. Suoma Valle (Turun Yliopisto), for their kindly help in connexion with
my herbarium studies at Helsinki and Turku respectively. Type-material was
received on loan from the following, to whom I express my best thanks :
Hofrat Prof. Dr. K. Keissler (Botanische Abteilung des Naturhistorischen
Hofmuseums, Wien) ; Signora Dr. M. Cengia Sambo (Prato, Pirenze) ; and
Dr. G. L. Wittrock (New York Botanical Garden). I am grateful also to
Dr. Gerhard Benl (Munchen) for his kind attempt to procure for me an exsiccat
unobtainable in the British Isles.

Bibliogeaphy.

(Taxonomic works are cited in the text.)
Asahina, Y. 1934 a. Zur Systematik der Flechtenstoffe, in Acta Phytoehimica, via, p. 33.
• 1934 b. tjber die Reaktion von Flechten-Thallus, in ibid. p. 47.
—•— 1937. fiber den taxonomisehen Wert der Flechtenstoffe, in Bot. Mag. Tokyo, dt,

p. 759.
Du Rietz, E. 1926. Om slaktena Evernia Aeh., Letharia (Th. Fr.) Zahlbr. emend

DR. och Usnea Ach. subgenus Neuropogon (Nees et Flot.) Jatta, in Sven.sk
Bot. Tidskr. xx, p. 89.

Howe, R. Heber, Jun. 1915. The Usneas of the World.—Part II. South America,
in Bryologist, xvm, pp. 38 & 52.

Jaag, o. 1928. Nouvelles recherches sur les gonidies des lichens, in Comptes-rend.
Seanc. Soc. Phys. et Hist. Nat. Geneve, xnv, p. 28.

Lindsay, W. Ladder. 1859. Memoir on the spermogones and pycnides of filamentous,
fruticulose, and foliaceous lichens, in Trans. Roy. Soc. Edinburgh, xxii, p. 101.

Lynge, B. 1937. Lichens from West Greenland, collected chiefly by Th. M. Fries,
in Meddel. om Granland, cxvm, p. 1.

Motyka, J. 1936. Lichenum Generis Usnea Studium Monographicum, i.



236 MB. I. MACKENZIE LAMB ON THE GENUS NEUEOPOGON

Nylander, W. 1860. Synopsis Lichenum.
• 1867. Hypochlorite of lime and hydrate of potash, two new criteria in the study

of lichens, in Journ. Linn. Soc. Land., Bot. ix, p. 358.
Steiner, J. 1901. Uber die Function und den systematischen Wert der Pycnoconidien

der Flechten, in Festsclvr. z. Feier d. zweihundertjdhr. Best. d. K. K. Staatsgym-
nasiums im VIII. Bez. Wiens, p. 119.

Stihton, J. 1881. On the genus Usnea, and another (Eumitria) allied to it, in Scot.
Naturalist, xlih, p. 99.

Weise, R. 1937. Betrachtungen uber die Bedeutung des Thallusmantels und der Flech-
tensauren fur den Artbegrifl! in der Gattung Cladonia, Ber. Deutsch. Bot. Oes.,
lv, p. 92.

Zahlbruckner, A. 1926. Lichenes, in Engler und Prantl, Die Natiirliehen Pflanzen-
familien, ed. 2, viii.

Zopf, W. 1907. Die Flechtenstoife in chemischer, botanischer, pharmakologischer
und technischer Beziehung.

EXPLANATION OF THE PLATES *.

Plate 5.—Fig. 1. N. ciliatus (Nyl.) Kphbr. Specimen in the British Museum herbarium
from the classical locality in New Zealand, coll. Sinclair (the typical form).
Fig. 2. N. trachycarpus Stirt. Specimen in the British Museum herbarium
from Kerguelen, coll. Eaton (the typical form). Fig. 3. N. perpusillus M.Lamb.
The type-material (nomenclatural type on the. right). Fig. 4. N. sulphureus
(Koen.) Hellb. Specimen from S. America, Ecuador, Pichincha Volcano,
coll. Jeremie, in the British Museum herbarium. Fig. 5. N. acromelanus
(Stirt.) M. Lamb, var. decipiens M. Lamb. The type-material (nomenclatural
type on the left). Fig. 6. N. acromelanus (Stirt.) M. Lamb var. inactivus
M. Lamb f. scahridulus M. Lamb. Portion of the thallus of the type-specimen
four times natural size. Fig. 7. N. ciliatus (Nyl.) Kphbr. var. subpolaris
M. Lamb. The type-material (nomenclatural type on the left; on the right
an older specimen).

Plate 6.—Fig. 8. N. antarcticus (Du R.) M. Lamb. Three plants from the same collection
from the South Shetlands (British Graham Land Expedition, no. 1400), showing
variation in the form of the soredia. Fig. 9. N. antarcticus (Du R.) M. Lamb.
Specimen in the British Museum herbarium from the classical locality in
South Victoria Land, coll. Borehgrevink's Southern Cross Expedition, 1900 (the
typical form). Fig. 10.N. antarcticus (DuR.) M. Lamb. Portion of a fruiting
specimen (the type of " Usnea sulphurea var. granulifera " Wain.), showing
apothecia and soredia; three times natural size. Fig. 11. N. trachycarpus
Stirt. The type-material in herb. Stirton. Fig. 12. N. antarcticus (Du R.)
M. Lamb f. sorediifer (Cromb.) M. Lamb. The type-specimen from Kerguelen.

Plate 7.—Fig. 13. N. ciliatus (Nyl.) Kphbr. Specimen in herb. Vainio from Tierra del
Fuego. Fig. 14. N. acromelanus (Stirt.) M. Lamb var. inactivus M. Lamb.
Part of the type-material (nomenclatural type on the left). Fig. 15. N. sub-
strigulosus M. Lamb. The type-specimen from the Falkland Islands.

Plate 8.'—Fig. 16. N. Taylori (Hook. fil.)'Nyl. Type or syntype material in the British
Museum herbarium from Kerguelen. Fig. 17. N. insularis M. Lamb. The
type-specimen from the Prince Edward group, Marion Island. Fig. 18.
N. amantiaco-ater (Jacq. emend. Mot.) M. Lamb f. nigropallidus (Ceng. Samb.)
M. Lamb. The type-specimen from Tierra del Fuego.

* Unless otherwise stated, the figures on these Plates are natural size.
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Plate 9.—Fig. 19. N. melaxanthus (Ach.) Nyl. f. spadiceus (Zahlbr.) M. Lamb. The type-
specimen from the West Falkland Islands. Fig. 20. N. au/rantiaco-ater (Jaoq.
emend. Mot.) M. Lamb f. normalis (Wain.) M. Lamb. Specimen from the
Argentine group, Galindez Island, coll. British Graham Land Expedition,
no. 1340 p. p. Fig. 21. N. aaromelanus (Stirt.) M. Lamb var. inactivus
M. Lamb f. picatus M. Lamb. The type-material from South Victoria Land
(nomenclatural type on the left).

Plate 10.—Fig. 22. N. strigulosus (Zahlbr.) M. Lamb. The type-material from Patagonia,
coll. Neumann. Fig. 23. N. aivrantiaco-ater (Jaeq. emend. Mot.) M. Lamb.
The type-specimen of " Usnea fasciata " Torrey, from the South Shetlands.
Fig. 24. N. strigulosus (Zahlbr.) M. Lamb f. subciliatus (Zahlbr.) M. Lamb.
Part of the type-material from Patagonia, coll. Neumann.

Plate 11.-—Fig. 25. N. melaxanthus (Ach.) Nyl. Aged specimens of abnormal appearance
(Leehler, PL ins. Maclov., no. 69 b, in the British Museum herbarium).
Fig. 26. N. antaraticus (Du R.) M. Lamb. Specimen from the Argentine group,
Galindez Island, coll. British Graham Land Expedition. Fig. 27. N. acromelanus
(Stirt.) M. Lamb. Part of the type-material from New Zealand, in the British
Museum herbarium. Fig. 28. N. melaxanthus (Ach.) Nyl. The type-material
in herb. Aeharius (nomenclatural type on the left).
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WHAT IS LECIDEA PRINGLEI TUCKERMAN?

I. Mackenzie Lamb

In 1936, while working in the Herbarium of the Museum d' Histoire
Naturelle, Paris, I came across a specimen labelled in handwriting
which I subsequently identified as that of C. J. Sprague: "Lecidea
Pringlei, Tuck. Cascade Mts. Wash. Terrij leg. Brandegee." It was
obvious at the first glance that it was no Lecidea in any accepted
delimitation of the genus, being fruticulose. I therefore photographed
the entire specimen and by the kind permission of the authorities of
the Museum detached a small portion for detailed investigation.

Lecidea Pringlei was published by Tuckerman in Bull. Torrey
Bot. Club, 10: 22 (1883), two localities being mentioned: California,
Sierra Nevada, leg. Pringle, and Washington Territory, Cascade
Mountains, leg. Brandegee. The Paris specimen is therefore part of
the latter gathering, which, in the Farlow Herbarium, Cambridge,
Mass., has been designated as "co-type," although not by Tucker¬
man himself.1 Whether it is identical with the collection labelled

"type," from Sierra Nevada, cannot be regarded as definitely estab¬
lished, although, from information received and from inspection of
photographs kindly sent to me, it appears highly probable that it is.

1 For this information regarding the specimens of this species in the Farlow and
Vermont herbaria I am indebted to Prof. W. A. Setchell, and for photographs of the
specimens in these herbaria to Prof. D. H. Linder and Prof. g. P. Burns respectively.
To these three gentlemen i express my most cordial thanks.
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In order therefore to avoid unnecessary multiplication of names, I
retain the specific epithet "Pringlei" for the Washington Territory
plant until such time as the type and co-type specimens in the Farlow
herbarium may be proved to be distinct.

My investigation of the fragment removed from the Paris herbarium
gave the following data:

Thallus fruticulose, 1.6-2.0 cm. high, not springing from a basal
disc, but mode of adherence to substratum not apparent; copiously
irregularly branched, branches terete or irregular in section, in lower
three-quarters irregularly split and cariose, decorticated, pale yel¬
lowish, matt, 0.5-1.5 mm. thick; in upper quarter expanding into
irregularly convolute, contorted, sometimes flattened lobes, which
are corticate (the cortex easily detached), dull yellow, matt or sub-
nitid, 0.8-1.5 mm. across, irregularly crenulate-tumid, closely adnate
so as to form an almost continuous, very uneven crust, which is black
and shining, and contains the apothecia.

Apothecia fairly numerous, developed terminally on upper sides of
apical lobes, black, effuse, indeterminate, irregular in outline, level
with the lobes on which they are developed, not limited by any
raised proper or thalline margin, the black colour fading out gradually
at the sides into the yellowish thalline cortex. Hymenial area 0.5-
1.0 mm. across, matt when mature.

Pycnidia indicated externally by somewhat diffuse black spots
0.05-0.1 mm. diam., in upper corticate lobes of thallus, not protruding
above surface.

Lower decorticated stipes of thallus homogeneous in section, com¬
posed of colourless thick-walled gelatinised hyphae 3-4 p. diam., with
lumina 1 p. or less in diam., closely compacted, running in various
directions, but mainly longitudinally. Upper branches invested with
a cortex 25-40 p. deep, colourless or faintly yellowish throughout (in
yellow parts of branches), or with a single outer layer of blue-green,
isodiametric, rounded cells 3-6 p diam. having walls 1-1.5 p thick (in
black parts of branches); composed of gelatinised, conglutinated,
thick-walled, branching and anastomosing hyphae running mainly
perpendicular to surface, only the lumina being visible, these 1-1.5 p
diam. Directly below the cortex is the gonidial stratum, interrupted,
30-70 p deep; gonidia lying in clumps, but easily separable, protococ-
coid, 7-15 p diam., now yellowish green, with colourless wall 1-1.5 p
thick; no pyrenoid apparent; apparently increasing by internal
sporulation. Medulla very loose, formed of tangled branched colour¬
less gelatinised hyphae 3-9 p thick, with thick walls (lumina 1-1.5 p
diam.).

Hypothecium of apothecium of variable depth (8-90 p), in some
places almost absent, colourless or faintly yellowish, formed of closely
intertexted, compacted, and conglutinated, indistinct, gelatinised
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hyphae 3-5 p. thick, running in various directions; superimposed di¬
rectly upon an interrupted gonidial stratum, which, in places where the
hypothecium is almost absent, lies close below the thecium. Thecium
grading imperceptibly into the thalline cortex, the blue-green outer
cells of the latter showing a gradual transition into the blue-green
apices of the paraphyses; 30-40 p. high, colourless or with a faintly
yellowish or blue-green tinge. Paraphyses subdiscrete in water,
simple or branched, 1.5-2.0 p. thick, at apices thickened up to 5 p., and
there blue-green; septate, with cells 5-9 p. long. Asci clavate or peg-
top-shaped, 21-25 by about 12 p.; wall thin (about 1 p.), except at apex,
where thickened up to 4 p., the plasm running up into a narrow invagi¬
nation. Spores 8 in ascus, biseriate or irregularly arranged, simple,
colourless, elongate-ellipsoid, equally rounded at both ends, thin-
walled, 9-9.3 by 2.8-3 p.

Pycnidia spherical in section, immersed in thallus, 140-150 p diam.,
with pale yellowish very finely cellular perifulcrium 12-24 p thick;
outer layer of cortex around ostiole of ± isodiametric rounded blue-
green cells 3-6 p diam. Fulcra exobasidial, simple or often branched,
4.5-13 p long, 2-3 p. thick. Conidia shortly filiform, almost straight or
slightly curved, 15-20 by 0.7-1.0 p.

Reactions: Decorticated lower stipes KHO + faint dull yellow,
CaCLjCX—, Pd + lemon-yellow; cortex KHO + faint yellow, Ca-
CI2O2—, Pd + faint orange; loose medulla of upper branches KHO +
dull yellow, CaCl202 —, Pd + lemon-yellow. Thecium unaltered in
colour by KHO; with I, first blue, then paraphyses greenish-blue and
asci wine-red. Hypothecium uncolored by I.

The systematic position of this lichen is not immediately apparent
from the above description. The ease with which the cortex becomes
detached from the compacted medulla of the lower stipes calls to
mind the structure met with in the Usneaceae, but is more probably
the result of age and weathering. In the Lecanoraceae a strong
affinity as regards the fruticulose structure is shown by Lecanora
sect. Cladodium Tuckerm., and it is here that in my opinion the
present species may best be included. The structure of the pycno-
conidial fulcra, which is intermediate between the " Placodium-" and
the " Parmelia-Typus" of Gliick, accords satisfactorily with this view.
The chief obstacle to inclusion within this genus is the remarkable
indefinite nature of the apothecial disc, shown in the section figured
(Fig. 1). Here there is no trace of any proper or thalline margin, the
thecium being gradually transformed at the sides into the thalline
cortex, and often very irregular in outline. On this point, however, a
definite ruling has been given by Zahlbruckner, in Engler & Prantl,
Nat. Pflanzenfam., ed. II, 8:127 (1926), where, writing of Sagenidium
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Stirt., a doubtful genus of Roccellaceae, said to differ from Roccella
only in having immarginate apothecia, he states: " wenn sonst keine
Unterschiede vorhanden waren, miisste Sagenidium als Synonym zu
Roccella gezogen werden."

Fig. 1. "Lecidea Pringlei" Ttjckerm. Longitudinal section of apex of
thalline branch terminated by an apothecium, X 48.

From consideration of the above evidence, it seems that "Lecidea
Pringlei" may most suitably be included in the genus Lecanora (§
Cladodium), as Lecanora Pringlei (Tuckerm.) M. Lamb, n. comb.

Habitat: "N. America, Washington Territory, Cascade Mountains,"
leg. Brandegee; California, Sierra Nevada, leg. Pringle; on rocks.

The other species of this section are:
L. Bolanderi Tuckerm., Proc. Amer. Acad. Arts and Sci. 6: 266.

1866. California.
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L. Hosseana (Gyeln.) M. Lamb, n. comb.1 (Cladodium Hosscanum
Gyeln. in Fedde, Repertorium 33: 305. 1934.) Argentina.

L. Maheui (Hue) M. Lamb, n. comb. (Polycauliona Maheui Hue
apud Maheu, Bull. Soc. Bot. France 56: 390. 1909.) Spain.

L. phryganitis Tuckerm., Lich. of California 19. 1866. California.
L. thamnitis Tuckerm., Lich. of California 20. 1866.
Doubtful species, probably belonging to Lecanora § Cladodium, but

apothecia unknown: Lecanora scythica (Nyl.) Nyl. apud Hue, Nouv.
Archiv. du Museum Ser. III. 3: 60. 1891. (Squamaria scythica Nyl.,
Synops. Lich. 2: 64. 1885.) Caucasia.

British Museum (Natural History), London
1 Cladodium cannot stand as a generic name, as it is invalidated by the moss genus

Cladodium Brid., Bryol. Univ. 1: 620. 1826.
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During an expedition in 1935—1936 to the Kangerdlugssuakregion of East Greenland, led by Messrs. L. R. and H. G.
Wager, a certain number of lichens was collected, and sub¬
sequently entrusted to the author for determination. Although
the number of species was small, the collection proved to be
of exceptional interest as being the first to be made far into
■the interior of Greenland on high, isolated nunataks, it con¬
tained furthermore several lichens which were new to science,
and others showing bipolar distribution. Therefore it appears
to be of sufficient interest to justify separate publication.

A general account of the expedition has been published by
Mr. L. R. Wager (1937).

Lynge (1933) has emphasised the great importance of a
more comprehensive knowledge of the lichen flora of Greenland
nunataks, on account of its bearing on the problem of possible
survival of plant life thereon from earlier geological periods.
Very few lichens have previously been gathered at high alti¬
tudes in Greenland; some, from a height of 2000 m in the Nugs-
suaq Peninsula of West Greenland, collected by Grontved, have
been dealt with by Lynge (1937), and it is interesting to note
that a number of these species were also present in Wager's
gatherings made on the other coast of the continent.

All the lichens were collected in the Kangerdlugssuak
district and in Knud Rasmussen Land. The majority were from
40 to 95 km inland, at altitudes of up to 3048 m, but a few were

gathered at Kangerdlugssuak and in the Irminger and Nansen
Fjords, not far above sea-level. For the position of the localities
mentioned in the following list reference may be made to the
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map in Mr. L. R. Wager's paper (1937). Except where otherwise
stated, the specimens occurred on basaltic rocks. The type-
specimens of new species and varities are deposited in the
British Museum herbarium.

Acarospora.
1. A. (Su-bgen. Xanthothallia) chlorophana (Wbg.) Mass. —

West side of Christian IV Glacier: Lindbergh Mountains, altit.
circ. 1500 m (ster.). — East side of Christian IV Glacier: Watkins
Mountains, "Scree Ridge", altit. circ. 3048 m (fert.); Watkins
Mountains, altit. circ. 1800 m (fert.). — Near head of Kangerd-
lugssuak Glacier: "Triangular Nunataks", altit. circ. 1300 m

(fert.).

A/ectoria.

2. A. (Sect. Subparmelia) minuscula (Arn.) Nyl. — West
of Kangerdlugssuak: "Ice Fall Nunatak", near head of N. Parallel
Glacier, altit. circ. 1150 m (ster.). — Near head of Kangerdlugs¬
suak Glacier: "Triangular Nunataks", altit. circ. 1300 m (ster.).

The specimen from the latter locality was so depauperate
that the author was unable to refer it to any of the formae
described by Lynge and Scholander in Skrifter om Svalbard
og Ishavet, No. 41, p. 72 (1932). It was growing together with
Caloplaca elegans and Lecanora rubina var. melanophthalma.
The gathering from Ice Fall Nunatak was better developed, and
represented the typical condition of the species (Parmelia
minuscula f. aperta Lynge). — Degelius has recently shown
(1938) that this species, as well as the following, is to be included
in the genus Alectoria, on grounds of microscopic anatomy. He
has created a special section, Subparmelia Degel., for their
reception.

F. applanata (Lynge) M. Lamb, n. comb. (Syn. Parmelia
minuscula f. applanata Lynge, in Skrifter om Svalbard og Is¬
havet No. 41, p. 72, 1932). — East side of Christian IV Glacier:
Watkins Mountains, "Scree Ridge", altit. circ. 3048 m (ster.).

3. A. (Sect. Subparmelia) pubescens (L.) Howe jr. — West
side of Christian IV Glacier: Lindbergh Mountains, altit. circ.
1400 m (ster.).
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Ca/op/aca.
4. C. (Sect. Gasparrinia) elegans (Link) Til. Fr. — West

side of Christian IV Glacier: Lindbergh Mountains, altit. circ.
1400 m (fert.); altit. circ. 1500 m (fert.). — East side of Christian
IV Glacier: Watkins Mountains, altit. circ. 1700 m (ster.) —

Near head of Kangerdlugssuak Glacier: "Triangular Nunataks",
altit. circ. 1300 m (fert.) — "Nunatak Camp", about 25 km N. W.
of Prince of Wales Mountains, altit. circ. 1400 m (fert.). —

Seward Plateau: "Observation Nunatak", at N. end of Prince of
Wales range, altit. circ. 1800 m (ster.).

The specimen from Nunatak Camp was growing partly over
a thallus of Unihilicaria virginis.

F. crenata (Cromb.) M. Lamb, n. comb. (Syn. Lecanora
elegans f. crenata Cromb. in Jo-urn. Bot. 17, p. 115,1879). — West
side of Christian IV Glacier: Lindbergh Mountains, altit. circ.
1500 m (fert.).

This form has been omitted from Zahlbruckner's Catalogus;
it appears to be not uncommon in the Arctic.

Var. tenuis (Wbg.) Th. Fr. — West side of Christian IV
Glacier: Watkins Mountains, "Scree Ridge", altit. cixc. 3048 m

(fert.). — Near head of Kangerdlugssuak Glacier: "Triangular
Nunataks", altit. circ. 1300 m (fert.).

Candelariella.

5. C. (Sect. Eucandelariella) vitellina (Ehrh.) MM. Arg. —

West side of Christian IV Glacier: Lindbergh Mountains, altit.
circ. 1400 m (fert.). — Irminger Fjord, altitude not given, prob¬
ably near sea-level, on soil (fert.).

The appearance of -the Irminger Fjord specimen and its
terricolous habitat was suggestive of G. placodizans (Nyl.) H.
Magn., -but repeated examination of the asci showed that they
were always multispored (aout 20—30 spores in each), and
accordingly it must he placed with C. vitellina. The external
appearance is so like that of C. placodizans that grave doubts
may be entertained as to the possibility of a safe determination

Nytt Mag. £. Naturv. B. 80. 20
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of the latter species in the sterile condition. A sterile specimen,
provisionally placed here, was gathered on the west side of
Christian IV Glacier: Lindbergh Mountains, altit. circ. 1500 m,
on soil.

Cetraria.

6. C. (Sect. Eucetraria) nivalis (L.) Ach. — Irminger Fjord,
altitude not given, probably near sea-level (ster.).

C/adonia.

7. C. (Subgen. Cenomyce) coccifera (L.) Willd.
Var. stemmatina Ach. — Irminger Fjord, altitude not given,

probably near sea-level (ster.).

Crocynia.
8. C. sp. — Kangerdlugssuak: 120 m above base, on south

facing rocks damp in summer (ster.). — East side of Christian
IV Glacier: Watkins Mountains, altit. circ. 1800 m (ster.).

Forming an effuse, pure white, leprose crust over mosses and
soil; Pd -|- intense yellow. It is not. C. neglecta (Nyl.) Hue,
which has a more granular, grey thallus, nor C. lanuginosa (Ach.)
Hue, in which the thallus is Pd dull reddish.

Dermatocarpon.
9. D. (Sect. Entosthelia) miniatum (L.) Mann. ,

Var. panniforme (Lamy) Zahlbr. — West side of Christian
IV Glacier: Lindbergh Mountains, altit. circ. 1500 m (fert.). —

East side of Christian IV Glacier: Watkins Mountains, altit.
circ. 1800 m (fert.).

This variety has not previously been recorded from Green¬
land. — The lobes of the thallus are much smaller and more

densely congested than in vars. complicatum and complicatis-
simum.

Lynge has pointed out in "Lichens from the West and
North coasts of Spitsbergen and the North-East Land" (Vid.-
Akad. Skr. I. M.-N. Kl., No. 6, p. 33, 1938) that Arctic records
of I), miniatum refer for the greater part to D, polyphyllum, a
closely allied species differing chiefly in the broader spores;
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only in the extreme South-West of Greenland was a specimen
of the true miniatum gathered (Julianehaab, coll. Bilif Dahl).
Hence it was all the more surprising to find in the present
collection from high altitudes plants which clearly belong to
D. miniatum. Ten spores of the Lindbergh Mts. specimen,
measured outside the asci, gave the following readings: 13.6/6,
11/6, 12/5.5, 12/6, 12/5.5, 11.5/5.5, 13/6, 12/6, 14/6, 12/6 ju. The
length/breadth-coefficient is therefore approximately 2. For com¬

parison, ten spores from Magnusson's Lich. Sel. Scand. Exs. No.
202 (D. polyphyllum) were measured in similar conditions; the
readings were: 9/6, 11/5, 9/6, 9/6, 9/6, 10/6, 9/6.3, 9/6, 9/6, 9/5.5 p.
Although the width is the same as in our Greenland specimens,
the spores are much shorter in relation to breadth (length/
breadth-coefficient about 1.5).

Lecanora.

10. L. (Sect. Eulecanora) atrosulphurea (Wbg.) Aoh.
Var. fallax M. Lamb. (n. var.). Text-fig. 1; PL I, fig. 2.
Thallus C-, K-; apothecia cito valde convexa, saepe omnino

lecideina, quare planta Lecideam elatam maximopere simulat;
saltern apothecia juvenilia autem plerumque distincte lecanorina,
stratum gonidiale sub hypothecio foventia. —

East side of Christian IV Glacier: Watkins Mountains,
"Scree Ridge", altit. oirc. 3048 m (fert.) (type-specimen). — Near
head of Kangerdlugssuak Glacier: "Triangular Nunataks", altit.
circ. 1300 m (fort.).

Description of type -specimen: Forming an ill-
defined patch about 2.5 cm across. Thallus thick (up to 2.5 mm),
spongy, crowded acervate-verruculose (not areolate), the surface
pale yellow, smooth, matt, not farinose, but in many places eroded
to expose the thick, soft, white medulla; K-, C-, Pd- I-. Medulla
lax in section, nubilated with masses of greyish granules. — Apo¬
thecia very numerous, sessile to substipitate, convex-immarginate
from the first, subglobose, 0.25—0.6 mm diam., with black, matt,
non-pruinose discs, the black colour of which in many apothecia
fades out gradually at the sides and beneath into the yellow
colour of the thallus. Young apotheoia mostly have a zone of
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Fig. 1. Lecanora atrosulphurea Tar. fallax M. Lamb. Sections of lecideine
and lecanorine apothecia.

gonidia below the hypothecium, and are thus lecanorine; older
apothecia usually completely without gonidia, lecideine (Text-
fig. 1). Excipulum in either case completely colourless, hyaline
or + inspersed (particularly on the outside) with dull yellow
granules; composed of radiate-flabellate, conglutinate, gelatinised,
pachydermatic hypbae, of which only the branched and ana¬
stomosing, fistulose lumina (1—2 p diam.) are visible; distinctly
developed at sides only, within merging gradually into hypo¬
thecium. Hypothecium colourless, hyaline, up to 90(—115) p
deep, composed of compacted, conglutinate, gelatinised hyphae
3—5 p diam., running in various directions. Thecium 50—60 p

high, dark blue-green in upper 8—12 p, otherwise colourless and
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hyaline. Paraphyses embedded in mucilage, but becoming +
discrete in water under pressure on cover-glass; at tips blue-
green, not or sometimes slightly clavate (up to 4 p). Spores 8,
biseriate in ascus, ellipsoid to broadly ellipsoid, 7.5—10(—11) X
4.5—6(—7.5) p. — With I, ascus walls fugaceously blue then
wine-red; paraphyses yellowed; hypothecium perisistently blue.
— [No pycnidia seen.]

A puzzling plant, standing on the borderline between
Lecanora and Lecidea. In view of the negative 0 reaction, it
was at first considered advisable to place it with Lecidea elata,
but a study of the microscopic features of apothecia at all stages
of development showed it to belong to Lecanora atrosulphurea.
Of particular importance in this respect is the structure of the
excipulum; in Lecidea elata it is (in the outer part at least) blue-
green and formed of distinct, adnate, almost paraplectenchymatic
cells with comparatively thin, dark walls, whereas in Lecanora
atrosulphurea the exoipulum has no aeruginose colour, and is
entirely composed of radiating, conglutinated, very gelatinised
and pachydermatic hyphae, often + inspersed with yellowish
granules. — The C test was applied both macro- and microscopic¬
ally (Magnusson's method).

In the Arctic, Lecanora atrosulphurea was previously known
from Bear Island and Novaya Zemlya.

11. L. (Sect. Eulecanora) polytropa (Ehrh.) Rabh.
Yar. ecrustacea Sohaer. — Near head of Kangerdlugssuak

Glacier: "Triangular Nunataks", altit. circ. 1300 m (fert.).
Var. leucococca (Smrft.) Th. Fr. — West side of Christian IV

Glacier: Lindbergh Mountains, altit. circ. 1500 m (fert.).
Growing together with Lecanora disserpens.
12. L. '(Sect. Aspicilia) disserpens (Zahlbr.) Magn. — West

side of Christian IV Glacier: "Coal Corner", altit. circ. 1300 m

(fert.); Lindbergh Mountains, altif. circ. 1450 m (ster.); altit. circ.
1500 m (fert.); "Windy Gap", altit. circ. 1300 m (ster.).

13. L. (Sect. Aspicilia) verrucosa (Ach.) Laur. — West side
of Christian IV Glacier: Lindbergh Mountains, altit. circ. 1400 m,

growing over moss (fert.).
14. L. (Sect. Placodium) rubina (Vill.) Ach. — West side

of Christian IV Glacier: "Windy Gap", altit. circ. 1300 m (fert.);
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Lindbergh Mountains, altit. circ. 1450 m (fert.); altit. circ. 1500 m

(fert.). — West of Kangerdlugssuak: "Panorama Nunataks",
altit. circ. 1200 m (fert.). — Near head of Kangerdlugssuak
Glacier: "Triangular Nunataks", altit. circ. 1300 m (fert.).

Thallus K-. Most of the apothecia have the flesh-pink discs
characteristic of the typical form of this species, but one or
two have the discs either partly or wholly blackened. This
shows that the var. melanophthalma cannot be segregated as a

proper species. Also the K reaction is no safe criterion; Magnus-
son's Lich. Sel. Scand. Exs. No. 215 (typical L. rubina) gives a

negative reaction with potash.
Var. melanophthalma (Ram.) Zahlbr. — West side of Chri¬

stian IV Glacier: "Coal Corner", altit. circ. 1300 m (fert.); Lind¬
bergh Mountains, altit. circ. 1500 m (fert.); "Snow Dome", altit.
circ. 2225 m (fert.). — East side of Christian IV Glacier: Watkins
Mountains, altit. circ. 1700 m (fert.); "Scree Ridge", altit. circ.
3048 m (fert.). — West of Kangerdlugssuak: "Panorama Nuna¬
taks", altit. circ. 1200 m (fert.). —Seward Plateau: "Observation
Nunatak", at N. end of Prince of Wales range, altit. circ.
1800 m (fert.).

Thallus K-. The specimen from Coal Corner was associated
with Caloplaca elegans, and that from the Lindbergh Mountains
with Acarospova chlorophana.

Lecidea.

15. L. (Sect. Eulecidea) aenea Duf.
Var. canadensis Lynge, in Rept. Fifth Thule Exped. 1921—

1924, 2, No. 3, Lichens, p. 11 (1935). — West side of Christian IV
Glacier: "Windy Gap", altit. circ. 1300 m (fert.).

"Differt a typo hymenio superne smaragdulo-nigrescenti"
(Lynge, loc. cit.).

Previously recorded only from Canada: N. Baffin Land. —

The red reaction with Pd is confined to the upper part of the
medulla; in specimens of L. aenea from more temperate climes
the entire medulla reacts. Upper part of thecium HN03 + orim-
son-red, as in the typical form of the species. Lynge considers
that it might be specifically distinct from L. aenea; certainly
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the colour of the epithecium might justify its transfer to Leciclea
secernens H. Magn. (Bot. Not. p. 408,1923), but more information
is desirable concerning the chemical reactions of the latter
species.

16. L. (Sect. Eulecidea) Dicksonii Ach. — West side of
Christian IV Glacier: "Windy Gap", altit. circ. 1300 m (fert.).

17. L. (Sect. Eulecidea) Gerlachii Zahlbr. Cat. Lich. Univ. 3,
p. 587 (1925). (Syn. Lecidea brunneoatra Wain, in Res. Voy.
S. Y. Belgica, Bot., p. 33, 1903; non Zenk.). — West side of
Christian IV Glacier: "Coal Corner", altit. circ. 1300 m (fert.).

External appearance exactly that of L. atrobrunnea (Ram.)
Schaer., but the hypothecium is almost colourless and the spores

considerably smaller (6—8 X 3—4 g). Medulla I -j- intense blue.
Theoium 45—50(—60) g high, dark blue-green above. — This
is the first record of this Antarctic species in the N. hemisphere,
but it is to he expected that some of the Arctic material formerly
determined as "Lecidea atrobrunnea" will be found to belong-
here, thus affording another instance of bipolar distribution.
Wager's gathering agrees perfectly with the Antarctic type-
specimen in herb. Vainio. In his original description of "Lecidea
brunneoatra" Vainio gave spore-measurements which are too
small; the author found the spores to be 7—8 X 3.5 g in the
type-specimen.

18. L. (Sect. Eulecidea) goniophila Flk. — West side of
Christian IV Glacier: Lindbergh Mountains, altit. circ. 1450 m

(fert.); altit. circ. 1500 m (fert.). — Near head of Kangerdlugssuak
Glacier: "Triangular Nunataks", altit. circ. 1300 m (fert.).

The species ds here understood as delimited by Lynge in
Meddel. om Gronland, 118, p. 52 (1937), i e., including L. stigmatea
Ach. The thallus in these specimens consists of a few scattered,
dirty whitish verruculae, only some of which give the yellow
reaction with K. Apothecia quite typical, both externally and
internally. Spores 12—14 X 8—9 g.

Var. incongrua (Nyl.) Wain.
F. caesiocinerea (Wain.) Elenk. — East side of Christian IV

Glacier: Wat-kins Mountains, "Scree Ridge", altit. circ. 3048 m

(fert.).
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Consisting of several small, thick, verrucose, ash-grey or

partly blue-greenish thalli, giving in most places a good yellow
coloration with K, hut in other parts the reaction is indistinct;
C~, I = . Apothecia as in the typical species, closely adpressed.
Thecium 60—70 /.i high, aeruginose above. Spores 9.5—10.5 X
6—6.5 ju. — It was compared with the type-specimen of f. caesio-
cinerea in herb. Vainio, and found to he identical. In Vainio's
specimen the blue-greenish or glaucous bluish colour is more

distinct; in the Greenland plant this colour is visible only in
a few places, and appears to have become worn off, leaving an

ash-grey surface.
19. L. (Sect. Eulecidea) pachynema M. Lamb (n. sp.). Text-

fig. 2; PI. I, fig. 1.
Thallus effusus, tartareus, albus subcaesio-albusve, superne

hinc inde ferrugineo-rufescens (oxydatus), modice incrassatus,
haud areolatus, sed irregulariter rimosus rimuiosusque, opacus,
haud farinosus, K~, C~,Pd—\ medulla I+ intense puipureocoeru-
lescens. Hypothallus nullus visibilis. — Apothecia numerosa,

sparsa, sessilia, ad basin modice vel bene constricta, rotundata,
0.6—0.9 mm diam., omnino atra, margine mediocri, plus minusve
persistenter prominulo, integro vel subintegro cincta, disco piano,
opaco, haud piuinoso. Excipulum extrinsecus anguste aeru-

ginoso-nigricans, intrinsecus fumoso-pallidum vel subincolora-
tum. Hypothecium incoloratum, hyalinum. Thecium 30—40 u

altum, superne sat late aeruginoso-nigricans, interne (cum parte
superiori hypothecii) pallidissime fumoso- vel purpureo-fusce-
scens, praeterea incoloratum. Paraphyses concretae, validae,
apice aeruginoso-nigricantes et capitatae. Sporae 8nae, elli-
psoideae, minutissimae, 5—6(—7.5) X (2.5—)3—3.5 p.

West side of Christian IV Glacier: "Windy Gap", altit. circ.
1300 m (fert.).

Description of type-specimen: Thallus effuse,
indeterminate, forming an ill-defined patch 1.5 cm diam.; tartar-
eous, pure or subcaesious white, but irregularly and effusely
maculate-stained on the surface with rusty red iron oxide; up
to 0.6 mm thick, in places tending to flake off the substratum;
not areolate, but with a number of deep, irregularly anastomosing
cracks 0.1—0.15 mm wide, the surface + smooth, but further cut
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up by a system of finer, shallower cracks visible only under
X 10 lens; matt, not pruinose. No isidia or soredia. No dark hypo-
thallus. Thallus K = , C = , Pd = ; medulla I + intense purple-blue.
In section, heavily nubilated with greyish granules; cortex
45—75 y deep, colourless or in places inspersed with masses of
reddish ferruginous matter; composed of very indistinct, con-

glutinate, gelatinous, leptodermatic hyphae 2—4 y diam., running
in various directions. Gonidicd stratum frequently interrupted
by masses of ferruginous matter 60—120 y deep. Gonidia cysto-
coccoid, pale green, lying in clumps but fairly easily separable
in water, round, 6—11 y diam., with thin, colourless membranes;
no pyrenoid visible; reproducing by transverse fission. Medulla
densely nubilated with yellowish-grey granules which do not
dissolve in KHO; composed of colourless, leptodermatic, fairly
closely intertexted hyphae 3—4 y diam., running in various
directions. — Apothecia numerous, entirely black, sessile, moder¬
ately to well constricted at base, solitary and round or rarely 2—3
contiguous and difform by mutual pressure; 0.6—0.9 mm diam.,
with the proper margin moderate, + persistent, entire or rarely
obsoletely subcrenulate, + prominent, matt or shining, not
pruinose. Rarely the base and sides of the apothecia are clothed
with white thalline integument. Excipulum developed at sides only
(see text-fig. 2), aeruginose-blackish in outer 6—9 y, within smoky
grey-whitish; composed of flabellate-adnate, conglutinate, gela¬
tinous, indistinct, leptodermatic hyphae 2—3 y diam., rendered
difficult to see by masses of nubilating yellowish-grey granules.
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Hypothecium resting with + flat base on subjacent thalline
tissue, up to 170(—200) p deep in centre, colourless and hyaline
in lower % to %, but pallid smoky-brownish in upper *4 to Vs;
lower colourless part composed of closely compacted and inter-
texted thin-walled hyphae 2—4 p diam., running in various
directions; upper pallid brownish part of vertically adnata,
leptodermatic hyphae 2—4 p diam. Thecium 30—40 p high, blue-
green-blackish in upper 8—16 p, and usually faintly smoky- or
purple-brownish in lower 1/3 to V2; otherwise + colourless and
hyaline. Paraphyses concrete in water, stout, 2—3(—4) p thick,
unbranched (except occasionally at apices), at tips clavate up
to 4.5(—5) p, and there blue-green-blackish '(membrane-color¬
ation), the pigment fading out + gradually downwards. Para¬
physes septate, septa visible in KHO, 6—9 p apart. Asci clavate,
18—24 X 6—8.5 p, with colourless wall about 1(—2) p thick at
sides, at apex often thickened up to 4.5 p. Spores (sparingly
produced) 8, colourless, ellipsoid to oblong, leptodermatic, minute,
5—6(—7.5) X (2.5—)3—3.5 p. — With I, thecium blue then dark
reddish-brown or almost black; hypothecium persistently blue. —

KHO produces no colour-change in section of apothecium. —

HNO3 turns epithecium crimson-red. — [No pycnidia seen.]
There are not many such minute-spored Lecideae with which

this species has any close affinity. Those which are nearest related
to it are: a) L. auriculata Th. Fr., differing in its non-oxydated
thallus, only sparingly amyloid medulla, longer spores, etc.;
b) L. cyanescens Lynge, distinguishable by its non-oxydated
thallus, higher thecium, yellow reaction of thallus with Pd,
etc.; c) L. homalodes Nyl., which differs in the nature of its
thallus, innate apotheoia, thinner paraphyses, etc.; d) L. occiden-
talis Lynge, not likely to be confused with the present species
on account of its non-oxydated thallus, innate apothecia, and
globose spores; e) L. solitaria Darb., differing in its obsolescent
thallus, subgloboise spores, etc.; and f) L. speciosa Miill. Arg.,
a Central European species, which appears to be systematically
very closely related to L. pachynema; unfortunately the I reac¬
tion of its medulla is unknown. It is distinguished from the
present species by its non-oxydated thallus and brown hypo¬
thecium.
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Neuropogon.
20. N. sulphureus (Koen.) Hellb. — West iside of Christian

IV Glacier: Lindbergh Mountains,, altit. circ. 1400 m (ster.).

Peltigera.

21. P. (Sect. Emprostea) rufescens (Weiss) Humb. — Ir-
minger Fjord, altitude not given, probably near sea-level (ster.).

Physcia.
22. P. (Sect. Euphyscia) muscigena (Ach.) Nyl. — West side

of Christian IV Glacier: Lindbergh Mountains, altit. circ. 1400
m (ster.).

A few smal fragments, together with Stereocaulon rivu-
lorum.

Rh/zocarpon.
23. R. (Sect. Catocarpon) superficiale (Schaer.) Malme (Syn.

Rhizocarpon effiguratum Th. Fr.).
Var. dispersissimum (Elenk.) Zahlbr. — West side of

Christian IV Glacier: "Windy Gap", altit. circ. 1300 m (fert.).
Together with Verrucaria polycocca.—Medulla K—, I-(-blue.

Thecium 60—75 p high. Spores persistently 1-septate, 9—12 X
6 p (not including gelatinous halo). — This species has been
found only once before in Greenland, namely N. E. Greenland:
Drottning Augusta's Dal, near Flache Bay (recorded by Malme
in Ark. f. Bot. 22 A, No. 14, p. 5, 1929). Its distribution in the
Arctic is probably circumpolar, as it was identified by Elenkin
in a collection from the Taimir region (Mem. Acad. Imp. Sci.
St. Petersbourg, ser. 8, Classe Phys.-math., 27, No. 1, p. 36,
1909). On the other hand, Wainio's record from Pitlekai (Ark.
f. Bot. 8, No. 4, p. 114, 1909) cannot, at least so far as the
f. intermedia is concerned, refer to this species, for he states
that the thecium in his specimen is 110—120 p high, and the
spores 20—28 X 9—12 p- According to Th. Fries (Lichenogr.
Scandin. II, p. 613, 1874), the spores of this species are 11—15 X
7—10 p, or in Italian specimens 12—19 X 6—9 p- Lynge, in his
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revision of the Greenland Rhizocarpon-species (1932), gives the
spore-size as 13—18 X 1—9 p. In the exsiccatum Arnold, Lich.
Exs. No. 1556 the author found spores 10.5—12 X 6—7.5 p.

24. R. (Sect. Eurhizocarpori) disporum (Naeg.) Mull. Arg. —

West side of Christian IV Glacier: Lindbergh Mountains, altit.
circ. 1400 m (fert.).

25. R. (Sect. Eurhizocarpoit) flavum Dodge & Baker, in
Ann. Missouri Bot. Gard. 25, No. 2, p. 552 (1938)? —- West side
of Christian IV Glacier: 'Windy Gap", altit. circ. 1300 m (fert.).

Thallus consisting of scattered, yellow, rounded, pulvinate
areolae; medulla K-, I -f- deep blue. Apothecia numerous, black,
developing at the sides of the areolae and never surmounting
them. Hypothecium dark brown or brown-black. Thecium 90—
120 p high, purple-blackish above. Spores 8, soon greenish-black
and finally dark brown-black; transversely 1-septate and 3-
septate in about equal proportions, many spores remaining
permanently in the 1-septate condition. Sometimes the septa are

arranged in Z-shape, and rarely a longitudinal wall is present. The
septa are best seen in HN03, for the mature spores are very

opaque. Spores are 15—21X8—10.5 p. — It is with hesitation that
the author places this specimen provisionally with R. flavum
Dodge & Baker, a species recently described from the Antarctic
continent, and all the more so since the Iodine reaction of the
medulla in that species is unknown. Apart from this doubtful
feature, agreement is perfect with the description and figures
given by Dodge & Baker. The species externally resembles
R. superficiale (Schaer.) Malme, but differs in the higher thecium
and larger, often multiseptate spores. If R. flavum should prove
on examination of the type-specimen to give a negative reaction
with Iodine, the Greenland plant could be referred, among

existing species, only to R. atroflavescens Lynge. The latter,
however, is described as having a much paler yellowish, tes-
selate-areolate thallus with subplane areolae, and appears to
be distinct. The present species, whether or not identical with
R. flavum Dodge & Baker, is probably widely distributed in the
Arctic and in Northern Europe, because the example of Havaas,
Lich Norveg. Occid. No. 48, in the British herbarium at least,
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under "Catooarpus effiguratus", from Hardangervidden, also
belongs here. It may therefore be an addition to the already
considerable number of lichens known to possess bipolar
distribution.

Solor/na.

26. 8. bispora Nyl. — Bast side of Christian IV Glacier:
Watkins Mountains, altit. circ. 1700 m (fert.).

Staurothele.

27. S. (Sect. Eustaurothele) clopima (Wbg.) Th. Fr. — East
side of Christian IV Glacier: Watkins Mountains, altit. circ.
1800 m (fert.).

Lynge has never recorded this species from Greenland, but
points out that the closely related 8. fuscocuprea is common
there. In spite of this the author prefers to include this speci¬
men with 8. clopima, because the thallus is thickish, verrucose,
with the almost completely sunken peritliecia having only their
ostioles exposed, and surrounded by a tumid thalline rim (not a
thin thalline integument as in S. fuscocuprea), and because the
spores are soon dark, whereas in S. fuscocuprea they remain a

long time uncoloured.
28. S. (Sect. Eustaurothele) perradiata Lynge, in Meddel.

om Gronland, 118, No. 8, p. 16 (1937).
Var. hypothallina M. Lamb (n. var.). PL I, fig. 3.
A forma typica thallo praeter super perithecium deficienti

recedit. Hypothallus sat bene evolutus, ater, subdendritice effu-
sus et anastomans.

West side of Christian IV Glacier: "Coal Corner", altit.
circ. 1300 m (fert.).

Description of type-specimen: Thallus absent
except on perithecia. Hypothallus well developed, black, matt,
very thin, minutely sulbdendritically effuse and anastomosing. —

Apothecia numerous, semi- to subglobose, minute, circ. 0.2(—0.25)
mm diam., dark copper-brown or blackish, matt or shining; the
minute, papillate, concolorous or darker ostiole often visible.
External (thalline) cortical layer brown in section, para-
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plectenchymatic; gonidia are present beneath it on the sides of
the apothecium. Perithecium ("eigenes Gehause") spherical,
paraplectenchymatic, dimidiate, brown at sides, colourless below.
Paraphyses deliquescent. Hymenial gonidia pale green, elongate-
oblong, up to 10 X 4 /i, multiplying by transverse fission.
Spores 2 in ascus, soon brown, muriform-septate (usually 7
transverse, and 1—3 longitudinal septa), 33—38 X 13—15 p. —

With I, hymenial "nucleus" blue then wine-red.
Occurring together with Lecidea goniophila Flk. — It is a

matter for surmise whether this variety should be brought
to S. perradiata Lynge or to S. fuscocuprea (Nyl.) Zschacke, but
the minute size of the apothecia shows better agreement with
the former. Also in the latter species the dark excipulum is
entire below the perithecium (see Zschacke's fig. 283 on p. 519
of Rabh. Krypt.-Fl. 9, Abt. I, Teil I, 1934), whereas it is dimidiate
as Lynge states it to be in S. perradiata. The differences between
the present specimen and S. arctica Lynge are not great, but the
latter is a calcicolous species and appears to have more trans¬
verse septa in the spores. S. perradiata appears to be related
to S. diffusilis (Nyl.) Zahlbr., from the Bering strait.

Stereocau/on.

29. S. (Subgen. Lecidocaulon) denudatum Flk.
Var. platycladum M. Lamb (n. var.). PI. II, figs. 1 and 2.
Thallus pulvinulos compactos 1.5—2.5 cm diam., et usque

ad 1.7 cm altos formans, ramulis et phyllocladiis summa parte
nigratis ac quasi crustam irregulariter granulatum formantibus.
Phyllocladia ramuliformia, vulgo irregulariter lobata complana-
taque, conferta, superne atra, interne glauco-albida et nonnum-
quam obsolete albomarginata.

Near head of Kangerdlugssuak Glacier: "Triangular Nuna-
taks", altit. circ. 1300 m (ster.) (type-specimen). — "Nunatak
Camp", about 25 km N. W. of Prince of Wales Mountains, altit.
circ. 1400 m (ster.).

Description of type-specimen: Thallus fruti-
culose, without any crustose base; stems adhering to substratum
or partly dying off from below; forming compact cushions
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1.5—2.5 cm diam., up to 1.7 cm high. Lower stems decorticate,
irregularly branched and cariose, brown (blackish in lower part),
K-, C-, Pd-, devoid of gonidia, composed of chiefly longitudinal,
conglutinate, gelatinous hyphae. Upper branches (phyllo-
cladia) usually irregularly lobate and flattened, very crowded,
variable in form and size, 0.2—0.8 mm diam.; above black,
shining or matt, forming an irregularly granulate crust; below
whitish or glaucous-whitish, sometimes indistinctly white-mar-
ginate, K + yellow, C-, Pd -f- orange-red (around cracks and
inside), smooth, of a waxy appearance, corticate; cortex 18—45 p,

thick, composed of indistinct, nubilated, gelatinous, conglutinate
hyphae with lumina 1—!2 p diam., and usually covered by a colour¬
less amorphous stratum 6—12 p thick. In the upper black portion
the cortex consists of adnate, branching, septate hyphae 2.5—
6 p diam., with aeruginose walls 0.5—1 p thick. Gonidia present
only in upper corticate branches, not forming any well-defined
stratum; cystococcoid, bright green, round, + aggregated, 6—
10,11 diam., with colourless membrane about 0.1 p thick; no
pyrenoid visible. Medulla of upper branches colourless, hyaline,
composed of loosely interwoven, pachydermatic hyphae 3—5 p

thick; I-. — [No apothecia present.] — Pycniclia immersed in
upper black portions of branches, forming minute, black, hardly
prominent tubercles; in section + spherical, up to 210 p diam.;
perifulcrium indistinctly paraplectenchymatic, faintly yellowish
or almost colourless; fulcra of the "Parmelia-Typus" of Gluck,
9—14 X 1-5—3 p\ conidia filiform, slightly curved or rarely
almost straight, 16—24 X 0.5—0.7 p.

A peculiar variety, of which the relationship with Stereocaulon
denudatiun is not at once apparent. The author is indebted to
Dr. B. Lynge for pointing out this affinity. The chemical reac¬
tions are identical with those of the typical species and var.
vesuvianum. From the latter the present variety differs in its
more compact habit, black upper crust (due to membrane-color¬
ation and not to degeneration), and irregular, branch-like phyllo-
cladia. It appears to be related to S. violascens Mull. Arg., which
occurs at high altitudes in the Andes.

30. S. (Subgen. Lecidocaulon) rivulorum H. Magn. — Near
head of Sorgenfri Glacier, altit. circ. 1200 m (ster.). — West
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side of Christian IY Glacier: Lindbergh Mountains, altit. circ.
1400 m (ster.). — West of Kangerdlugssuak: "Ice Fall Nunatak",
near head of N. Parallel Glacier, altit. circ. 1150 m (ster.).

Typical, very fragile. The material from Lindbergh Moun¬
tains consists of small fragments occurring together with Physcia
muscigena.

31. S. sp. — Near head of Sorgenfri Glacier, altit. circ.
950 m (ster.).

So depauperate that the author did not venture to name it.

Toninia.

32. T. (Sect. Thalloidima) heterochroma M. Lamb (n. sp.).
Text-fig. 3; PI. II, fig. 3.

Thallus cinereus vel obscure cinereus, grosse gleboso-verru-
cosus; glebae 0.7—1.7 mm diam., subglobulares, basi bene con-

stiictae, sparsae vel hue illuc confluentes; nullo hypothallo in-
stratae. Superficies glebarum minutissime rimuloso-dehiscens
(sub lente pruinosa apparens), deinde quoque conferte verrucu-
losa. Thallus nec K, nec C, nec Pd, nec I reagens. — Apothecia
atra, 0.5—1 mm diam., supra glebas sessilia, rotundata, vix vel
parum basi constricta; disco piano dein paulum convexo, haud
pruinoso; margine mediocri plus minusve prominenti, demum
excluso. Excipulum integrum, aeruginosum; hypothecium ob¬
scure rufum; thecium 45—60 g altum, superne aeruginosum,
ceterum hyalinum; paraphyses plus minusve discretae, tenues,
apice vix incrassatae; sporae 8nae, (modo simplices visae), elon-
gato-ellipsoideae vel subcylindricae, 13—17 X 4—6 p.

Nansen Fjord, altitude not given, probably near sea-level
(fert.).

Description of type-specimen: Thallus ash-
grey or dark ash-grey, consisting of scattered or approximated,
coarse, suhglobose glebae 0.7—1.7 mjm diam., well constricted
at their bases; their surface matt, minutely rimulose^areolate
(this visible only under X 10 lens, and appearing as if coarsely
pruinose), finally becoming in addition crowded-verruculose.
No hypothallus developed. Thallus Kr, C=, Pd~; medulla I—.
Cortex 18—30 p. deep; in outermost 4—7 p composed of rounded,
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Fig. 3. Toninia heterochromia M. Lamb. Section of apothecium.

adnate, isodiametric cells 2.5—4.5 p diam., with dirty-aeruginose
walls about 0.7 p thick; 'in lower part colourless, hyaline or
slightly yellow'ish-nuMlated, indistinctly parapleotenchymatic, of
thin-walled rather indistinct cells 3—5 p diiam. Gonidial stra¬
tum + continuous, 60—100(—120) p deep. Gonidia cystococcoid,
bright green, + round, 8—14 p diam., with colourless membrane
about 1 p thick; no pyrenoid visible; reproducing by transverse
fission. Medulla consisting of two parts: a) an upper colourless
hyaline part composed of densely interwoven pachydermatic
hyphae 3—5 p diam. running in various directions (their lumina
fistulose, about 1 p diam.), and b) a lower gelatinised, colourless,
+ hyaline, almost amorphous layer, formed of hyphae so con-

glutinated that their outlines cannot be seen, but showing distinct
vertical striation. This lower medulla makes direct contact with

the substratum. — Apothecia fairly numerous, sessile on thalline
glebae, entirely black, 0.5—0.8 mm diam., round, not or slightly
constricted at base, at first plane with moderate, + prominent,
subnitid proper margin, then a long time slightly convex with
indistinct margin, finally convex-immarginate; disc matt or

slightly shining, smooth, not pruinose. Excipulum entire below
hypothecium (see text-tfig. 3), blue-green in outer 12—30 p, within
+ colourless and hyaline; composed of conglutinate, flabellate-
adnate, gelatinised, rather pachydermatic and indistinct hyphae
4—5.5 p diam. Hypothecium dark reddish, becoming colourless
in upper suibthecial part; paraplectenchymatic, composed of
+ isodiametric, rounded or irregularly angular, leptodermatic
cells 2—4 p diam. Thecium 45—60 p high, colourless and hyaline
except in upper 6—12 p, where gradually blue-green or aeru-
ginose-blackisih. Paraphyses + discrete in water, 1.5—2 p thick,
sometimes branched, hardly thickened at tips. Asci olavate or

Nytt Mag. f. Naturv. B. 80. 21
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oMong-clavate, 40—45 X 9—11 g, with colourless wall of even
thickness (1—1.5 ju). Spores 8, biseriate in ascus, simple, elongate-
ellipsoid or subcylindrical, 13—17 X 4.2—6 ju. Wit h I, asci
blue then wine-red; paraphyses yellowed. — KHO produces
no special colour-change in section of apothecium. — HNOs turns
epitheoirum crimson-red. — Pycnidia forming minute, non-elev¬
ated, black spots less than 0.1 mm diam. on surface of glebae;
in section flask-shaped, about 120 g high anl 65 y wide; no peri-
fulcrium differentiated; ostiole formed of parallel-adnate blue-
green hyphae. Fulcra exobasMial, elongated, filiform, about
0.7—1.5 p, diam. Oonidia bacillar, straight, 2—3 X 0.5—0.7 y.

A considerable number of spores was measured, and all
were simple. In spite of this it is felt advisable to include the
new species with Toninia sect. Thalloidima on account of the
characteristic thallus, which at first sight calls to mind that
of another Toninia-like Lecidea, namely L. (Psora) conglomerate
Aoh.; in the latter, however, the tumid thalline warts are com¬

posed of a large number of aoervate tiny squamules, whereas
in T. heterochroma the thalline bullae are solid; also the colour
of the hypothecium is different. The present species cannot be
confused with Lecidea pycnocarpa Ohl. on account of its negative
K reaction, non-conglomerated apothecia, colour of excipulum,
etc. In the genus Toninia, the species to which T. heterochroma
appears to have the closest affinity is T. squalens (Nyl.) Oliv.,
in which the spores are often simple, and the habit not dis¬
similar; the latter species, however, 'differs in the HN03 reaction
of the epithecium, etc. —■ Simple spores are not rare in Toninia
sect. Thalloidima; in T. tumidula, for instance, whole apothecia
may often produce only unicellular spores.

Umbilicaria.

33. U. (Subgen. Gyrophora) Krascheninnikovii (Sav.) M.
Lamb, n. comb. (Syn. Gyrophora Krascheninnikovii Sav. in Bull.
Jard. Imp. Bot. Pierre le Grand, 14, p. 117, 1914. — Omphalo-
discus Krascheninnikovii Schol. — Gyrophora polaris Schol. —-

Gyrophora Hultdnii D. R.). — West side of Christian IV Glacier:
"Windy Gap", altit. circ. 1300 m (fert.).
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Thalli 1—1.5 cm diam. Apothecia numerous. — This species
is similar to U. decussata (Vill.) Frey, but can be distinguished
by its light. coloured (brown) underside, ample fertility, and
smaller size. See Scholander's remarks in Nytt Mag. for Natur-
vidensk. 75, p. 24 (1936). It is supposed to be a nitrophilous
species.

34. U. (Subgen. Gyrophora) Lyngei Schol.? — Near head
of Kangerdlugssuak Glacier: "Triangular Nunataks", altit. circ.
1300 m (ster.).

A minute fragmented specimen, impossible to distinguish
with certainty from U. decussata (Vill.) Frey; the thallus is
rather thick, as in the latter, but the inland habitat at high
altitude, far away from nitrogenous bird cliffs, speaks more
in favour of it being U. Lyngei.

35. U. (Subgen. Gyrophora) virginis Schaer. — West side
of Christian IV Glacier: "Coal Corner", altit. circ. 1300 m

(fert.); Lindbergh Mountains, altit. circ. 1450 m fert.); altit. circ.
1500 m (fert.). — East side of Christian IV Glacier: Watkins
Mountains, altit. circ. 1700 m (fert.); altit. circ. 1800 m (fert.). —

Near head of Kangerdlugssuak Glacier: "Triangular Nunataks",
altit. circ. 1300 m (fert.). — "Nunatak Camp", about 25 km N. W.
of Prince of Wales Mountains, altit. circ. 1400 m (fert.).

Most of the specimens are well developed and copiously
fertile. Those from the Lindbergh Mountains and Nunatak
Camp were growing in the company of Caloplaca elegans, and
at the latter locality with Stereocaulon denudatum var. platy-
cladum also. —• This species appears to be common on the high
inland nunataks, and well able to withstand adverse climatic
conditions.

Verrucaria.

36. V. (Sect. Euverrucaria) polycocca M. Lamb (n. sp.) Text-
fig. 4; PI. II, fig. 4.

Thallus e verruculis constans minutis, sparsis vel aggregatis,
plus minusve hemisphaericis, olivaceo-virescentibus, usque ad
0.2 mm diam. Hypothallus nullus. — Apothecia sparsa, sub-
globosa, circ. 0.3 mm. diam., ad basin thallo vestita, supra nuda,
nigra, opaca, ostiolo minute papillato. Involucrellum lateribus
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Fig. 4. Verrucaria polycocca M. Lamb. Section of apothecium.

evolutum, crassum, fusconigrum. Perithecium globosum, ad
210 p diam., fuscum, integrum, infra attenuatum. Paraphyses
diffluxae. Asci clavato-saccati, circ. 60 X 23 p. Sporae 8nae,
simplices, incoloratae, ellipsoideae, 17—21 X 8—9 p.

West side of Christian IV Glacier: "Windy Gap", a-ltit.
circ. 1300 m (lent.).

Description of type-specimen: Phallus con¬

sisting of minute, scattered or crowded, + hemispherical, dull
olivaceous-greenish granules 0.1—0.2 mm diam.; granules matt,
brighter green when moistened, K-, C-, Pd-; not corticate; gonidia
coming almost to the surface, and embedded in a colourless,
paraplectenchymatic tissue of + isodiametric, rounded or irregu¬
larly angular, leptodermatic cells 4—6 p diam. Gonidia cysto-
coccoid, bright green, + round, 6—9 y diam., with very thin
colourless membranes; no pyrenoid visible. — Apothecia not
numerous, scattered over thallus, about 0.3 mm, diam., sub-
globose, the upper half naked, black, matt or subnitid, with an

apical, usually minutely papillate ostiole; lower half + clothed
in greenish thalline tissue. Involucrellum brown-black, darker
than the perithecium (especially in outer half), lying on the
sides of the perithecium down to the base (see text-fig. 4), thick
below (up to 7'5 p), attenuated above, composed of + isodiametric,
rounded cells 4—8 p diam., with dark brown walls 0.8—1.2 p
thick. Upper half of involucrellum clothed with a colourless,
semi-amorphous stratum 4—9 p thick; lower part invested in a
thin layer of thalline tissue containing gonidia. Perithecium
("eigenes Gehause") spherical, up to 210 p diam., dark brown,
entire but thinner below, paraplectenchymatic, composed of
slightly tangentially elongated cells 6—10 X 3—6 p, with dark
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brown walls about 0.8 g thick. At the base this tissue is less
dark and much reduced; at the sides the perithecial wall is
15—27 p thick. Periphyses well developed, colourless, crowded,
about 60 X 23 p. Spores 8, simple, colourless, ellipsoid, often
with a single large guttule, 17—21 X 8—9 ii. —• With I, thecial
"nucleus" red (no preceding blue coloration).

Three Arctic saxicolous Verrucariae beside this species pos¬
sess a dispersed-verruculose thallus. They are: V. phaeothelena
Th. Ft., from Arctic Canada, V. rejecta Th. Fr., from Spitsbergen,
and V. Wilczekii Korb., from Spitsbergen. V. polycocca differs
from the first of these in the greenish thallus and larger spores,
from the second in the absence of hypothallus and the habitat
on non-calcareous rock, and from the third in its larger spores
and the non-calcareous substratum. V. Wilczekii was imperfectly
described, and may not actually be a Verrucaria in the modern
sense. The present species is perhaps related to V. umbrinula
Nyl., but the latter has a dark, blackish thallus. — It was found
in association with Rhizocarpon superficiale.

Appendix: Lichen-parasites.

DipJodia.
1. D. Lecanorae (Youaux) Keissl. — On thallus and apo-

thecia of Lecanora rubina and its var. melanophthalma; frequent.
— Most of the specimens of the Lecanora in the collection are
attacked by this parasite, whose black, spherical fruit-bodies
(0.1—0.15 mm diam.) are slightly sunk in the host-tissue. The
brown 1-septate spores (7 X 3—4 ,u) are differentiated in large
numbers from the inner theoial tissue, and lie in masses within
the receptacle. — This parasite was previously recorded on
Lecanora effusa, L. piniperda, and Lecidea sp., in France and
Germany.

Discothecium.

2. D. gemmiferum (Tayl.) Vouaux.
Var. calcaricolum (Mudd) Keissl. — On a sterile thallus of

a Lecidea of the fuscoatra (?) group, West side of Christian IV
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Glacier: "Coal Corner", altit. circ. 1300 m. — Hie black mouths
of the parasitic perithecia, more or less level with the host-
thallus, give an appearance not unlike that of an Acarospora.
Spores about 19 X 8 p.
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Fig. 1. Lecidea pachynema M. Lamb (n. sp.). Type-specimen. Magn. 2.7 x.
Fig. 2. Lecanora atrosulphurea (Wbg.) Ach., var. fallax M. Lamb. (n. var.).

Type-specimen. Magn. 27 x.
Fig. 3. Staurothele perradiata Lyng'e, var. hypothallina M. Lamb. (n. var.).

Type-specimen. Magn. 2.7 x.
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Fig. 1. Stereocaulon denudation Flk., var. platycladum M. Lamb. (n. var.).
Type-specimen. Magn. 213 x .

Fig. 2. Stereocaulon denudatum Flk., var. platycladum M. Lamb (n. var.).
Type-specimen. Magn. 2.7 x.

Fig. 3. Toninia heterochroma M. Lamb (n. spj. Type-specimen. Magn. 2.7 x.

Fig. 4. Verrucaria polycocca M. Lamb (n. sp.). Type-specimen. Magn 2.7 x.
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A New Cephalodiate Lecidea from Japan
By

I. Mackenzie Lamb

1 V eTHI)/ Iff®

Among a number of specimens of Placopsis sent to me for revision by Dr.
Bouly de Lesdain (Dunkerque, France), a plant from Central Japan, collect¬
ed by Faurie in 1905, was found to belong, not to this genus, but to tbe group

of eephalodiate species of Leciclea. It is a hitherto undescribed species, which
I propose to name

Lecidea (Eulecidea) cephalophora M. Lamb, sp. nov.

Phallus effusus, indeterminatus, pallide ferrugineo-rufescens vel ochraceus
(oxydatus), opacus, haud pruinosus, areolatus, areolis 0.5-0.9 mm latis, us¬

que ad 0.4 mm erassis, vulgo leviter depresso-convexis, rarius plan's, aut con-

fertis et rimis tenuissimis (0.05-0 08 mm latis) sjparatis, aut passim dis¬

perses; eephalodiatus, cephalodiis sat numerosis, sparsis, irregulariter ti.ber-
cuhformibus, convexo-pulvinatis, plus minusve hemisphasrieis, 0.6-1.5 mm

latis, minute irregulariterque rimulosis verruculosisque, obscure fusro-cine-
reis, opacis, saepe subtditer albido-cinereo-pruinosis. Isidia et soredia desunt.
Hypothallus nullus vlsibilis.

Apotheeia lecideina., numerosa, sparsa, inter vel supra areolas sita, rotunda,
adpresso-sessilia vel sessilia, ad basin haud vel vix constricta, 0.6-0.8 mm

lata ; disco piano, fusco-nigro, intense ferrugineo-pruinoso ; margine fusco-
nigro, crassiusculo, integro, rotundato, persistenter prominulo, opaco, haud
pruinoso.

— 1 —
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Thalli cortex 23-36 p crassus, nulla zona ainorpha obtectus, in parte exte-
riore 6-9j.i crassa, luteo-fuscescens, intus ineolor byalinuscjue; paraplectenehy-
matieus, cellulis plus minusve isocliametrieis irregulariter angulosls 2.5-4.5p
latis (parietibus 0.6-0.7p crassis). Stratum gonidiale plus minusve conti¬
nuum, 65-100p erassum. Gonidia protoeoceoidea, rotundata, plus minusve
facile separanda, 5-11 p lata, pallide viridia, pariete incolori gelatinoso 0.8-
2.0erasso ; corpore pyrenoideo baud manifesto. Medulla ineolor, hyalina,
parapleetenchymatica, cellulis plus minusve isodiametrieis irregulariter an-

gulosis 2-4.5 p latis, passim clongatis, longit. 4-8 u, latit. 3-4.5 p (parLtlbus
0.6-0.8 p erass's).

Fig 1. Lecidea ceplialophora Lamb. (ca. x3)

Cephalodi'i irregulariter cortieata; cortex inas-
qualis, 30-45 p erassus, nulla zona amorpha ob¬
tectus, incolomet fere byalina vel passim luteo-
fuscescens, paraplectenchymaticus, cellulis plus
minusve isodiametricis rotundatis angUlosisve 3—

Fig. 2. L. ceplialophora 4S P latis (parietibus 0.6-0.7 p crassis). Medulla
Lamb. Two spores. leviter luteo-cinereo-nubilata vel passim fere

r— 2 —
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hyalina, inferne fu'scescens, hyphis dense coalitisconglutinatis 3-4 p latis
(parietibus usque ad lp crassis). Algae gonimiales aeruginosas, glceocap-
soideae, baud concatenate, glomerulos formantes, usque ad 10 eellulis integu-
mento gelatinoso hyalino usque ad6p crasso involutis.

Apothecii excipulum hypothecio confluens, exteriore parte 20-40 p lata
fusco-rr'grieans earbonaceumque, intus obscure fuscum ; cellulis plus minusye
isodiametrieis vel leviter radiatim elongatis stricte adnatis 5-9 (-10)p latis
(parietbius circ. 1 p crassis) ; cellulis in parte exteriore obscuriore minoribus
(5-6p latis), secretione fusco-nigra onustis. Hypothecivm deorsum in thall-
um productum ; obscure fuscum, indistincte paraplectencbymaticum, cellulis
plus minusve isodiametricis, angulosis, 3-5p latis(parietibus 0.5-0.6 p crassis),
seeretione fusca dense onustis. Thecinm 135-160 p altum, superne zona in-
determinata 15-30 p lata pallide fuscescens, ceterum ineolor, hyalinum ; nulla
zona amorpha obtectiun. Paraphyses concretes, ge'.atinam abundantem per-

currentes, d-'st.'nctas, 1-1.5p crassas, flexuosas, superne submoniliformes (cellu¬
lis rotundatis vel ellipsoideis usque acl 3 p latis, membrana stepius lutescenti);
saepe ramcsas, septatae (septis jam in aqua visibilibus), ad septa vulgo leviter
eonstrictas, cellulis 8-15p longis. Asci clavati, longit. 75-100p, latit. 18-27
(-30) p, pariete indistineto gelatinoso hyalino 2-4p crasso, apice baud cras-

siore. Sporce male evolutae, 4-7 (-8 ?) rias, partim monopartim distich®, sim-
plices, incolores vel pallide oleoso-lutescentes, ellipsoideas (vel in aseo mutua
pressione varie angulosae), utrinque aeuminatae, inagnae, longit. cire. 40p, cras-
sit. 18-20 p, pariete inerassato gelatinoso 2-3p crasso.

React, cliem.: Thallus KHO = , CaCl202 = , Pd = , I = ; Hym. gel. I+ persis-
tenter caerulea; parietes ascorum caerulei peinque aeruginosi; plasma ascorum

viridi-lutescens ; paraphyses lutescentes.

Hab. Supra saxa granitica.
Loc. Nippon media, in monte Norikura ; leg. Faurie, 1905 (no. 6910).
Typus in herb. Dr. Bouly de Lesdain, Dunkerque.
Icon. Fig. 1. portio thalli cum cephalodiis et apotheciis, cire. 3 aucta;

fig. 2. sporae maturas.
There are six other species of Lecidea upon which eephalodia are known to

occur. These are : L. ceoloiera Vain., L. consenliens^Yh., L. elegans (Th. Fr).
— 3 —
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Vain., L. pallida Th. Fh., L. pancsola (Ach.) Vain., and L. pelobotryon (Wbg.)
Smkft. It is a noteworthy fact that in all these species, with one exception
(L. pallida), the spores are thick-wal'ed. Pachypermatie spores are also met
with in some non-cephalopiate species of Lecidea, however, such as L. pachys-
porella Mull. ArG., L. oaloplacoides Zahlb. and L. packydermatica Lynge.
This, combined with the fa. t that the cephalod.'a are apparently somewhat,
uncertain in their occurrence (L. eonsentiens was first described as lacking
cephalodia), makes it seem unlikely that these cephalodiate species form a

well-delimited group deserving of generic segregation analogous to that of
Placopsis in the Lecanoraceae.
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A NEW SPECIES OF UMBILICARIA
FROM THE ANTARCTIC

By ED. FREY and I. MACKENZIE LAMB

(With Plates XVIII and XIX)

Utnbilicaria antarctica E. Frey & M. Lamb, sp.nov.

Diagnosis: Thallus monophyllus, usque ad 18 cm. diam., siccus
rigidus, madefactus coriaceus, margine irregulariter lobatus, com-
pluribus locis laceratus, increbre perforatus, superne in statu sicco
pallido-badius vel ochraceo-badius vel helvolus, peripheriam versus
sordide purpureo-fuscescens, in medio minutissime rimulosus rugu-
losus, in partibus marginalibus levior, partim subtilissime albido-
pruinosus, haud nitidus; subtus ater, nec granuloso-areolatus nec
trabeculatus, sed minute rugulosus vel verruculosus, circum umbili-
cum levis glaber, alibi rhizinis crebre vestitus; rhizinae atrae vel
pallide fuscae saepe ramosae acuminatae teretes vel plus minusve
complanatae.

Apothecia passim numerosa, 0-8-1-5 mm. diam., sessilia, basi bene
constricta, primo simplicia orbicularia margine proprio integro
mediocri, deinde convoluto flexuoso; disco atro, minutissime scab-
rido, haud nitido, interdum leviter indistincte umbonato, sed num-
quam gyroso.

Thallus crassit. 350-550 p, superne strato incolorato irregulari
6-10 p crasso cellulis morbidis hyalinis vacuis leptodermaticis 4-6 p
diam. obtectus; cortex superior 20-35 p crassus, pallide lutescens,
cellulis angulosis vel subrotundis plus minusve isodiametricis 4-7 p
diam., passim seriebus verticalibus dispositis (parietibus 1-1-5 P- crassis,
pallide lutescentibus). Stratum gonidiale interruptum, irregulariter
terminatum, 90-105 p crassum; gonidia protococcoidea, pallescentia,
plus minusve rotunda, 8-12 p. diam., pariete incolorato vix 1 p crasso.
Medulla haud inspersogranulata, sed omnino hyalina incolorata, e
hyphis aut arete vel sat laxe intertextis aut passim stricte conglutinatis,
praecipue horizontaliter percurrentibus, 3-5 p diam., valde pachy-
dermaticis (parietibus usque ad 2p crassis). Cortex inferior 45-70p
crassus; parte exteriore 8-24p. crassa fusca, e cellulis irregulariter
acervatis plus minusve rotundis 6-8 p diam. (parietibus obscure
fuscis circ. 1 p. crassis); parte interiore incolorata, e hyphis anastomos-
antibus conglutinatis irregulariter percurrentibus valde pachyder-
maticis (luminibus fistulosis 1-1-511 latis). Rhizinae cellulis obscure
fuscis iis partis exterioris corticis inferioris similibus obductae, intus
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incoloratae, hyphis dense conglutinatis longitudinaliter parallelis
valde pachydermaticis.

Apothecia lecideina; amphithecium zona externa 8-15 p. crassa obscure
fusca, cellulis fuscis iis in parte exteriore thalli corticis inferioris
similibus, intus incoloratum, hyphis conglutinatis anastomosantibus
irregulariter percurrentibus pachydermaticis (luminibus fistulosis
1-2 p. diam.). Hypothecium fuscum, centro plus minusve obconicum,
utrimque parathecium exiguum formans; fere paraplectenchymati-
cum, hyphis arctissime intertextis 4-7 p diam., leptodermaticis
(parietibus vix 1 p crassis, secretione fusca oneratis). Hymenium
100-130p altum, lamina tenui visum pallide fuscescens, continuum,
epithecio obscure fusco; paraphyses incoloratae, 2-2-3 p. crassae, saepe
ramoso-connexae, ad septa vix visibilia haud constrictae, apicibus
non aut parum incrassatae, ibidem secretione fusca irregulariter
oneratae. Asci inflato-clavati, longit. 35-55, crassit. 9-15 p, pariete
incolorato usque ad 3p crasso (apice ad 13P crasso), plasmate saepe
luteo-fuscescenti. Sporae 4-6 (-8) nae, simplices, incoloratae, ellip-
soideo-ovatae (pariete levi i-i*5p crasso), longit. 15-16, crassit.
7-7'5..

[Pycnidia non visa.]
React, chem.: Cortex superior CaCl202 distincte roseo-rubescens,

medulla immutata.—Hymenium iodo persistenter caerulescens.
Loc.: Regio antarctica: South Orkneys, Signy Island, leg. A. G.

Bennett, 1915. (Typus in herb. Mus. Brit, et fragmentum in herb. E.
Frey.)

Icon.: PI. XVIII, fig. 1 (part of the upper side); PL XIX, fig. 1 (part
of the lower side); PI. XVlII, fig. 2 (apothecia, magnified 4 times).

This imposing species belongs to the section Polymorphae of
Umbilicaria, subgenus Gyrophora, and in respect of thalline morphology
shows a close resemblance to Umbilicaria vellea\ it is hard to distinguish
sterile specimens from that species by superficial examination alone,
the somewhat flattened rhizines being the only macroscopic criterion
in the absence ofapothecia. Such sterile specimens can be determined
with certainty only by microscopical examination of thallus sections,
in which the following points are worthy of note: (a) the subgonidial
hyphae are not granulate-inspersed, as in U. vellea-, and (b) the
lower thalline cortex is in its inner part formed of conglutinated anas¬
tomosing pachydermatic hyphae with fistulose lumina 1—1 -5 p. diam.,
whereas in U. vellea this part of the lower cortex is made up of
isodiametric, more or less angular, thick-walled cells.

When apothecia are present their simple non-gyrose character is
diagnostic. The spores are also larger than in U. vellea, which has
spores 9-12 x 6-5-8 p.

From U. Dillenii, the only other species with which it might be
confused, it may readily be distinguished macroscopically by its
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roughened upper surface and almost smooth (not granulate) under
surface between the rhizines.

U. antarctica has been placed in the Polymorphae rather than the
Velleae section on account of [a] the smooth apothecial disk (rare
in Velleae, but present in Umbilicaria virginis of the Polymorphae),
(b) the anatomy of the thallus and particularly of the apothecia, and
(c) the often distinctly flattened rhizines, similar to those of U.
cylindrica and U. virginis.

Var. subvirginis E. Frey & M. Lamb, var.nov.

Diagnosis: Thallus monophyllus, usque ad 2 cm. latus (vel etiam
major?), siccus rigidus, madefactus laxus, margine irregulariter
lobatus, pro parte laceratus vel diffractus; superne pallide glauco-
murinus, peripheriam versus plus minusve sordide griseus; superficie
minutissime et irregulariter verruculosus vel rimuloso-rugulosus, in
statu adultiori fere rimosus vel diffractus vel quasi sulcatus, opacus;
subtus ater aut sordide fuscus, fere levis, circum umbilicum glaber,
alibi rhizinis plus minusve dense vestitus. Rhizinae ad basin atrae,
rotundatae vel rarius planae, simplices vel parce digitatoramosae,
apicem versus ochroleucae vel glauco-ochraceae. Umbilicus validus,
valde stipitatus.

[.Apothecia non visa.]
Thallus crassit. 240-45071, superne strato necroso incolorato 10-50 71

crasso cellulis rotundatis hyalinis vacuis leptodermaticis 4-6 p. diam.
irregulariter obtectus; cortex superior 25-50 /x crassus, luteolus vel
luteo-fuscescens, pro maxima parte paraplectenchymaticus, cellulis
subrotundatis vel rotundato-angulosis, parietibus 0-7-1-2 71 crassis,
luminibus cellularum 2-5[x diam.; stratum gonidiale inter hyphas
praecipue laxe verticaliter adscendentes 4-671 diam. (parietibus o-8-
1-371 crassis) irregulariter impositum, fere continuum, 60-13071
crassum; gonidia protococcoidea, laete viridia, plus minusve rotundata,
6-12 (-15) fJ- diam., pariete incolorato vix 1 71 crasso. Medulla nec
inspersa nec granulata, hyalina incolorata, e hyphis laxe intertextis
et irregulariter (basin versus praecipue horizontaliter) percurrentibus,
3-6 /x diam., pachydermaticis (parietibus 1-2 71 crassis). Cortex inferior
30-5071 crassus; parte exteriore 10-2071 crassa fusca, e cellulis
rotundatis, 5-871 diam. (parietibus obscure fuscis 0-8-2-071 crassis)
irregulariter coacervatis vel agglomeratis; parte interiore incolorata,
e hyphis conglutinatis anastomosantibus et irregulariter percurren¬
tibus eximie pachydermaticis (tantum luminibus fistulosis 1-2 71 diam.
visibilibus). Rhizinae extrinsecus cellulis obscure fuscis iisdem ac in
corticis exteriore parte inferioris obtectae, intrinsecus incoloratae,
hyphis pachydermaticis longitudinaliter parallelis stricte coalitis.

[Pycnidia non visa.]
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React, chem.: Cortex superior CaCl202 indistincte roseolus, medulla

immutata.
Loc.: Regio antarctica: South Victoria Land, Cape Sastrugi,

Evans Cove, leg. British Antarctic Expedition Terra Nova, 1910.
(Typus in herb. Mus. Brit, et fragmentum in herb. E. Frey.)

Icon.: PI. XIX, fig. 2.
This is the specimen listed as " Gyrophora vellea" by Darbishire in

Brit. Antarct. (Terra Nova) Exped., 1910, Bot., Part 111, Lichens, p. 32
(r923)-

On account of the scantiness of the material available for investiga¬
tion, and the fact that it consists apparently ofdepauperate individuals,
the systematic affinity of this variety remains somewhat uncertain.
Apart from the dark underside, the plants show a marked resemblance
to depauperate forms of Umbilicaria virginis, as it is found on the
highest summits of the Alps and in the Arctic. The anatomical
characters, on the other hand, show an approach rather to those of
U. antarctica. It is by no means impossible that the true U. virginis
or a form of it similar to the above variety may eventually be found
to occur in the Antarctic. UntiLthis proves to be so, however, we
prefer to relate the new variety to U. antarctica. It may indeed be an
intermediate condition between the latter species and U. virginis.
The close systematic proximity of these two species is shown by the
similarity in their anatomy, apothecia, and rhizines. One might
consider them as vicarious species, which together form a bipolar
element. In this connexion reference may be made to the obviously
closely related Polymorphae from Africa and New Zealand: Umbili¬
caria aprina Nyl. and U. Haumaniana Frey in Africa, U. subaprina Frey
and U. Zahlbruckneri Frey in New Zealand, all of which, with the
exception of U. Haumaniana, possess a smooth apothecial disk like
that of U. virginis.*

EXPLANATION OF PLATES XVIII-XIX

Plate XVIII

Fig. 1. Umbilicaria antarctica E. Frey & M. Lamb, n.sp.; part ofupper side of type specimen
before division (natural size).

Fig. 2. Umbilicaria antarctica E. Frey & M. Lamb, n.sp.; apothecia of type specimen
(four times natural size).

Plate XIX

Fig. 1. Umbilicaria antarctica E. Frey & M. Lamb, n.sp.; part of lower side of type specimen
(natural size).

Fig. 2. Umbilicaria antarctica, var. subvirginis E. Frey & M. Lamb, var. nov.; part of type
material (natural size).

* See Frey in Ber. Schweiz- Bot. Ges. xlv (1936), 198-230, and xlvi (1936),
412-44.

(.Acceptedfor publication 30 September 1938)
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LICHENOLOGICAL NOTES FROM THE
BRITISH MUSEUM HERBARIUM.—I.

By I. Mackenzie Lamb, B.Sc., F.L.S.

In spite of the great attention which has been paid to the
study of Lichens in the British Isles, and which has been
fostered by a succession of excellent Lichen-floras by Mudd,
Crombie, Leighton and Lorrain Smith, the British Lichen-
population is still comparatively imperfectly recorded. Much
work remains to be done, not only in extending our knowledge
of the systematic interrelationships of the species known to
occur, but also in delimiting their distributional range, a process
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which will in due course throw considerable light on the mode
of origin of the component elements of the present day flora.
A further pointwhich calls for co-operative studyis the co-ordina¬
tion and accurate definition in many cases of the species-concept
by comparison of as large a number of individuals as possible
from widely separated and ecologically distinct areas ; in each
case it is of the utmost importance that the possible range of
morphological variation inside the species should be known
with a tolerable degree of accuracy. Excellent work in this
sense has been done on the continent by 0. Galloe in his studies
on the natural history of the Danish Lichens.

It is felt, therefore, that the publication of a series of critical
notes on the British Lichen-flora will not only tend to fill in
certain gaps in our knowledge, but will also be of service to
students of the systematic and distributional relationships
of Lichens in this country.

I should like to acknowledge my indebtedness to Dr. W.
Watson, who has contributed so much to British Lichenology
by his systematic and ecological work, for his kindness in
examining a number of species and for the benefit of his advice.

Unless otherwise stated, the chemical reactions mentioned
in the notes have been produced by the use of reagents (KOH, I)
made up according to the directions given by Lorrain Smith
in the ' Handbook of the British Lichens ' (1921). The solutions
should be renewed at fairly frequent intervals ; in the case of
the CaCl202, a saturated aqueous solution is employed.

An asterisk (*) after the number of the vice-county denotes
a new v.c. record. The collection number is that of the plant in
the British Museum Herbarium.

1. Parmeliella atlantica Degelius, in Acta Phytogeogr.
Suecica, vii. 131 (1935). Examination of British Museum
Herbarium material has shown that a number of specimens
belonging to this species were included under the name of
P. plumbed; they were without exception devoid of apothecia
and more or less thickly covered on the upper surface of the
thallus with coralloid isidial outgrowths. P. atlantica has
already been recorded from v.c. 3 and Ireland, v.c. 2, 16 and 27,
and revision of the " P. plumbea " material has added the following
localities :—

Lamorna, near Penzance, Cornwall (v.c. 1*), ex. herb.
W. Curnow. Ennerdale, Cumberland (v.e. 70*), W. Johnson,
North of England Lichen-Herbarium, 1894, no. 96 pr. p. Airds,
Appin, Argyll (v.c. 98*), ex herb. J. M. Crombie. A specimen
from South Brent, Devon (v.c. 3), ex herb. H. B. Roll, is labelled,
in J. M. Crombie's handwriting, " Coccocarpia plumbea f.
myriocarpa (Del.) granulosa"; it is, however, typical P. atlantiea
without apothecia.
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2. Caloplaca aurantia (Pers.) Hellb. var. thallincola (Wedd.)
Lamb, comb. nov. (Lecanora Heppiana var. thallincola Harm. ;
Caloplaca aurantia f. thallincola Zahlbr.). The Lizard (v.e. 1*).
On schistose rock, growing over the thallus of Verrucaria maura
(coll. no. 107.) Spores 12"0-15'0x6'0-8-4p. The characteristic
to which this plant owes its varietal name is of minor importance,
since the thallus may occasionally be found to grow over the
bare rock surface. The relation of breadth to length in the
spores, however, appears to differ fairly constantly from that
found in the type (see Harmand, Lich. de France, fasc. v. 810
& 811; 1913). In Cornish material of the type, for instance,
the length/breadth spore coefficient is approximately 1*61 ;
while in the var. thallincola it is constantly higher, averaging P82
in the present specimen. On account of this character it is
thought advisable to restore the varietal status, while not going
the length of segregating it as a distinct species, as has been
done by Olivier and Du Rietz. This character of the spores
may possibly be due to arrested development in the ascus, since
a few of the pip-shaped broader form characteristic of the type
may very occasionally be found.

3. Rinodina coniopta (Nyl.) A. L. Smith, Monogr. Brit.
Lich. ed. 2, pt. i. 257 (1918). The Lizard (v.c. 1). On schistose
rock, with Lecanora sulphurea (coll. no. 114). The thallus remains
unchanged with KOH, CaCl202 and (K0H)CaCl202. The
thalline margins of the apothecia in this specimen are excluded
at a very early stage, giving them a lecideine appearance ; but
a zone of gonidia persists below the hymenium . Spores 15'0-16'5
X 6'9-8'l p. Hymenium blue with I.

4. Lecanora atea (Huds.) Ach. Lichenogr. Univers. 344
(1810). The Lizard (v.c. 1). On walls and schistose rock
(coll. nos. 81, 100). In these collections, although apothecia
are abundantly developed, spores and asci appeared to be
absent, the violet hymenial layer being composed entirely of
paraphyses. This peculiarity has been noted also by Gall0e,
' Natural History of the Danish Lichens,' pt. iv. 76 (1932).

5. Solenopsoea holophaea (Mont.) Samp, in Broteria,
Ser. Bot. xix. 26 (1921). Malpas, near Truro (v.c. 1). On
schistose rock, showing a preference for the crevices (coll. no. 39).
Spores 15'0-18,0x4"5-5T /i. Hymenium blue, becoming darker,
with I.

6. Lecidea mutabilis Fee, Suppl. Essai Cryptog. lOcorc.
Officin. 105 (1837). Budoek, near Falmouth (v.c. 1). On oak
bark (coll. no. 73 a). Thallus KOH-j-y, CaCl202—. Apothecia
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brown, becoming convexo-immarginate. The spore wall is
somewhat thickened (up to 1 p). A yellow reaction with potash
is not mentioned in Lorrain Smith's Monograph, but
Dr. W. Watson has been good enough to inform me that it is
a feature of his specimens of this species.

7. L. tenebrica Nyl. in Flora, Ixv. 454 (1882). Isle of Barra
(v.c. 110). Leg. University of Edinburgh Biological Society,
1935. Apothecia blackish, 0"6-0"8 mm. in diam. The medullary
hyphee have somewhat thick and irregular walls, their outlines
being indistinct. Herr A. H. Magnusson, during a visit to the
British Museum in 1925, kindly revised the herbarium collections
of the Lecidea rivulosa group, and since these determinations
throw considerable light on the distribution of L. tenebrica
in the British Isles, it may be of interest to enumerate them, as
follows :—

Isle of Sark (C*). Leg. & det. J. M. Grombie, sub L. Kochiana
var. lygaea. (This is f. fuscescens Magn.)

Barmouth (v.c. 48*). Leg. H. B. Holl. Det. J. M. Crombie
sub L. Kochiana var. lygaea.

Ystrad-ffin, Carmarthenshire (v.c. 44*). Leg. H. H. Knight
sub L. Kochiana. (This is f. fuscescens Magn.)

Llyn Dinas, near Beddgelert (v.c. 49*). Det. J. M. Crombie
sub L. rivulosa f. obscurior.

Crianlarich, Perthshire (v.c. 87*). Leg. H. B. Holl. Det.
J. M. Crombie sub L. Kochiana var. lygaea.

To these localities must be added the following records, thus
bringing the total number of known occurrences of L. tenebrica
in the British Isles up to nine, of which one is slightly doubtful:—

Red Screes, Westmorland (v.c. 69). Type-specimen.
Malham and Clapdale (v.c. 64). See Watson in Journ. Bot.

lxx. 71 (1932), and lxxiii. 153 (1935).
Garrynahine, Lewis (v.c. 110). Somewhat doubtful. See

Watson, loc. cit.

8. L. percontigua Nyl. in Flora, Ixv. 457 (1882). Budock,
near Falmouth (v.c. 1*). On granite wall (coll. no. 64). Thallus
KOH+y then red. Although apothecia were present, their
internal structure was more or less destroyed, a feature which is
not uncommon in members of the Lecidea contigua group;
spores were extremely difficult to find, and appeared to be poorly
developed.

9. L. erratica Korb. Parerg. Lich. 223 (1861) (L. expansa
Nyl.). Near Brockenhurst, New Forest (v.c. 11*). On a flint
pebble (coll. no. II). The hypothallus predominates as a blackish
stain. The spores are larger than is usual in this species,
being ll'4-12-0x5*4-6'0 /x, with an average measurement of
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11-9 X5"9 jn. Hymenium blue, becoming sordid greenish,
with I.

10. L. meiospora (Nyl.) Nyl. in Bull. Soc. Linn. Normand.
ser. 2, iv. 291 (1872). Coverack (v.c. 1*). On pebble embedded
in ground (coll.no. 143). Thallus K0H—,CaCl202—,medulla I—.
Apothecia plane, black, marginate, rather pruinose, not noticeably
arranged in lines, as is often the case in this species. Paraphyses
brown, but not swollen, at the apices. Spores 12'6-15-5x6'7-
7'9 [i. With I the hymenial gelatine becomes blue, then sordid
greenish; the asci take on a reddish tint. In general appearance
this specimen shows a strong similarity to L. albocoerule-scens,
but differs in the smaller spores.

11. Catillaria lenticularis (Ach.) Th. Fr. f. nigricans
Lettau in Hedwigia, lii. 135 (1912). Malpas, near Truro
(v.c. 1*). On schistose rock (coll. no. 36 a). The majority
of the spores are simple, but the presence of a certain number
showing a well-developed septum indicates that the plant should
be placed here rather than with Lecidea nigroclavata Nyl., if the
latter species be recognized. The excipulum is somewhat
thicker and more carbonaceous than in the type.

12. Toninia mesoidea (Nyl.) Zahlbr. Cat. Lich. Univ.
iv. 289 (1926-7). Malpas, near Truro (v.c. 1). On schistose
rock (coll. nos. 32, 35, 41, 44). This plant varies considerably
in internal structure even in collections from the same locality.
The inner core of the hypothecium often consists entirely of
dense white hyphal tissue, or may be reddish-brown, with the
white hyphal complex restricted to a small area in the centre.

13. Arthonia cinnabarina (DC.) Wallr. f. cuspidans Nyl.
in Flora, lix. 310 (1876). Idless, near Truro (v.c. 1*). On oak
bark (coll. no. 229). The apothecial walls are dark violet hi
section. Spores 15'0-18'0 x 5"4-6'0 /x, mostly 3-septate, some
becoming brownish-yellow by degeneration. The thallus has
a greenish subfurfuraceous appearance owing to the presence of
superficial protococcoid algae.

14. Ora puts ramieicans Nyl. in Flora, lix. 575 (1876).
Coverack (v.c. 1). On crab-apple bark (coll. no. 154). Thallus
KOH-fy, then red. Apothecia scarcely dendroid, some very
slightly furrowed. Paraphyses brown at their swollen apices.
Spores 9-11-septate, 5P0-66'6 X 9'6-12'0 /i, colourless. This
species is included in the genus Phaeographis by Lettau,
in Hedwigia, lii. 122 (1912), and lv. 26 (1914), on account of the
preponderance of brownish spores in his material.
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LICHENOLOGICAL NOTES FROM THE
BRITISH MUSEUM HERBARIUM.—II.

By I. Mackenzie Lamb, B.Sc., F.L.S.

Since the first of this series of notes was published in this
Journal (lxxiv. 174-78, 1936), I have had the opportunity of
reinvestigating the type-specimens of certain rare or critical
species occurring in Britain, and the descriptions based on these
observations are reproduced here for the benefit of those who
may not have access to original or authentic collections. Modern
systematic lichenology is ill-served by the short species-
descriptions deemed adequate in the latter half of the last century,
and recent monographic studies have demonstrated the great
importance of characters shown in the microscopic structure
of the thallus and apothecia.

One asterisk (*) after the number of the vice-county denotes
a new v.c. record ; two asterisks (**) indicate an addition to the
British lichen-flora. The collection number of plants gathered
by myself is that under which they may be found in the British
Museum Herbarium.

1. Diploschistes actinostomus (Pers.) Zahlbr. in Hedwigia,
xxxi. 34 (1892). Urceolaria actinostoma Pers. apud Ach.
Lichenogr. Univers. 288 (1810).

Var. caesioplumbeus (Nyl.) Steiner in Verhandl. Zool.-bot.
Ges. Wien, lxi. 45 (1911). Urceolaria actinostoma var. caesio-
plumbea Nyl. in Bull. Soc. Linn. Normand. ser. 2, vi. 264 (1872).

S. Devon, near Plymouth (v.c. 3*), leg. J. Wyatt-Smith, 1937.
Previous records were from the Channel Islands, Cumberland,
and the Isle of Man. Dr. Watson informs me also in litt. that
he has observed this variety in Cornwall. These finds tend to
link up the apparently discontinuous distribution. Crombie
(Journ. Bot. xxiii. 196, 1885) recorded the species as well as
var. caesioplumbeus from the Channel Islands, Sark, Chateau
Point; the only specimen from this locality present in the
British Museum Herbarium is, however, var. caesioplumbeus.
Mr. A. H. Norkett, during a recent visit to the Channel Islands,
undertook a thorough search at Chateau Point for the typical
D. actinostomus, but all the material which he gathered was
var. caesioplumbeus. It is hence somewhat doubtful whether
the typical form of this species occurs in Britain.

2. Lecidea (Sect. Eulecidea) cinereo-atra was published
by Acharius (Lichenogr. Univers. 167, 1810), two specimens
being mentioned : one from E. Germany (Lusatia), leg. Mosig,
and one from England, exact locality unspecified, leg. Harriman.
Sixty-four years later Th. Fries (' Lichenographia Scandinavica,'
i. 509-510, 1874) gave a very good description of this species,
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doubtless based on the Acharian original, for he writes, I. c. :
"

non tamen celandum, sub L. cinereo-atra in herb. Ach. adesse
modo plantam Lusaticam neo Anglicam, de qua etiam in Univ.
mentio fit." Wainio (Medd. Soc. F. et Fl. Fennie. x. 70, 1883)
also mentions that he had seen the type, but since that time
it has apparently been mislaid, for I failed to find it in the
Acharian herbarium at Helsinki in 1937, and Lynge (in Vainio,
Lichenogr. Fennic. iv. 173, 1934) has based his diagnosis of
this species on some Finnish plants in Vainio's herbarium,
and on Havas's and Malme's exsiccata. Therefore, in spite
of the clarity of Th. Fries's description, Lecidea cinereo-atra
was necessarily regarded as a somewhat critical species.

There is at the rooms of the Linnean Society of London
a collection of authentic specimens sent by Acharius in 1809
to the Society, and it contains a sheet with two specimens labelled
by him " Lecidea cinereo-atra Ach.", followed by the abbrevia¬
tion " msc.", which has been struck out later (as shown by the
difference in colour of the writing fluids employed) and replaced
by " Lichenogr. univers. 167 ". This point is important, for it
shows that these specimens were in Acharius's possession before
the publication of his ' Lichenographia Universalis,' and that they
therefore almost certainly represent type-material from one
or both of the localities given in the original description. I was
able to examine these specimens. They are not of the same
species ; the right-hand specimen, on account of its minute
size, I did not venture to subject to a detailed examination,
but the fact that its thallus is dull brown with the medulla
I-|-purple-blue indicates that it is not part of the plant upon
which Th. Fries based his description in Lichenogr. Scandin.,
but it is almost certainly the English specimen mentioned by
Acharius. The left-hand specimen is larger, on a flake of
schistose rock 3 by 1-2 cm., and it was possible to make a detailed
microscopical analysis, the results of which were in almost
complete agreement with the description (as far as it goes) given
by Th. Fries. Using Lynge's key to the genus Lecidea (in Yainio,
Lichenogr. Fennic. iv. 10, 1934) the characters shown by this
specimen led with precision to Lecidea cinereo-atra. Therefore
it is practically certain that this specimen preserved at the Linnean
Society rooms is part of the type-material seen by Th. Fries,
and hence, in order to establish the conception of this hitherto
rather critical species on a firm basis, I append the descrip¬
tion resulting from my investigation of it.

Thallus thick, unequal, verrucose-areolate, 0-5-1 (-1-5) mm.
thick ; edge not shown, but probably indeterminate ; areolae
0-6-1-5 (-2) mm. diam., pulvinate-convex or hemispherical-
glebose or more rarely iplane with rounded-off edges, in
outline variously obtusely angular (the corners rounded-off) or
iirregularly rounded ; now a dirty cream-colour or ash-grey
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with a faint yellowish tinge, not changing colour when wetted,
matt, not pruinose, not isidiate nor sorediate. Indications
of a blackish hypothallus seen here and there between areolar
verrucae, but very indistinct. Thallus KHO—, CaCla02—,
internally and externally.

Cortex of thallus 32-48 p. thick, not nubilated, colourless in
outer 9-15 p, faintly dull yellowish in inner 18-30 p, or in places
completely dull yellowish ; composed of strictly adnate, vertically
parallel hyphse 3-7 p diam., with walls 0-5-0-7 p thick, and
cells 4-7 p long, these cells being often ^isodia,metric and rounded,
hence forming an almost paraplectenchymatic tissue, in which,
however, the union of the cells into vertically parallel hyphse
is iobvious. Surface rather uneven from the rounded ends
of the cells, not covered by any amorphous layer. Gonidial
stratum continuous, ^regular, 60-120 p deep. Gonidia proto-
coccoid, now pallid yellowish green, round, easily isolated,
6-I5p diam., with colourless walls 0-8-1 p thick; contents
idisintegrated ; mode of reproduction not observed. Medulla
now somewhat opaque from air-filled hyphse, in its lower parts
enclosing particles of the substratum, colourless, not nubilated,
composed of closely intertexted fine branched hyphae 1-2 p diam.,
with thin distinct walls, running in various directions, with
here and there irregular air-filled cavities between them.—
KHO produces no colour-change in section of thallus ; I merely
yellows medulla, both macroscopically and microscopically.

Apothecia . very numerous, irregularly scattered over thallus,
isolated or contiguous and often 2-6 coalescent to form irregular
masses ; arising on the thalline verrucse, at first innato-depressed,
soon becoming adpressed-sessile, only slightly constricted at
base, ground or irregularly obtusely angular, 0-6-1-3 mm. diam.
(groups formed by coalescence up to 1-8 mm. diam.) ; for a
long time ^plane with distinct ^prominent, moderate, rounded,
entire, black, matt or subnitid, non-pruinose, proper margin,
then finally becoming pulvinate-convex, with the proper margin
excluded. Disc black both wet and dry, matt, at first with
a subtle greyish pruina which is worn off in mature apothecia ;
not infrequently minutely umbonate.

Excipulum developed as a lateral continuation of hypothecium,
reddish black, composed of adnate hyphge radiating fanwise
outwards, 2-5-4-5 p diam., with cells 4-5-8 p long, and reddish
cell-walls about 0-7 p thick ; in outer 25-45 p, and in irregular
patches further in, quantities of an amorphous, dense, black
secretion lie between the cells, making the tissue opaque even
in thin section. Hypothecium reddish brown-black in section,
paraplectenchymatic, of ^isodiametric rounded or irregularly
angular small cells 2-4-5 (-6) p diam., with reddish walls about
0-7 p thick, dense masses of black secretion lying between them
and rendering the tissue very opaque. The hypothecium does
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not end sharply downwards, but runs down into the subjacent
thalline tissue as a "tail" composed of fine hyphse 1-5-2-5 p,
diam., with thin reddish walls, running in various directions
and with few or no air-spaces between them. Hymenium
90-105 ju high, not inspersed, completely faint blue-green in
section except in uppermost 6-12 p., where it is blue-green,
blackish. Paraphyses not discrete, distinct, traversing copious
colourless mucilage, frequently branched, 1-3-2 y thick, colourless
or with a very faint blue-green tinge, at apices clavate-capitate
or submoniliform, there swollen up to 3 /x and fuliginous blue-
green or blackish ; septate, often slightly constricted at septa,
which are ^distinct in water and 5-14 /x apart. Asci 78-90 /x
by 12-20 p., colourless, but their plasm faintly yellowish (oil) ;
wall 1-2 p, thick at sides, at apex thickened up to 9 /x. Spores

Lecidea cinereo-atra Ach.

Syntype specimen in the possession of the Linnean Society of London
(Slightly over twice natural size.)

6-8 in ascus, irregularly biseriate, simple, colourless or very
faintly yellowish (oil), ellipsoid or rarely slightly tapered at both
ends, with distinct smooth walls 0-8-0-9 /x thick ; 14-15 by
7-5-9 ju.—KHO produces no colour-change in section of apo-
thecium ; HNOg turns epithecium a beautiful rose-red ; with I,
hymenium blue, darkening to blue-black.

[No pycnidia seen.]
It will be seen that agreement is fairly good between this

description and those given by Th. Pries, Lynge, and others ;
only in the matter of the thickness of the thallus is there some
discrepancy. According to Th. Fries it is " vulgo tenuis,"
but in the present specimen, although varying a good deal in
thickness in different places, the thallus is nowhere thin. Wainio,
however (Medd. Soc. P. et PI. Fennic. x. 70, 1883), gives the
following information concerning the type : "in spec, orig.
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e Lusatia apothecia sunt pruinosa, thallus glaucescenti-albidus,
sat crassus, areolatus." Therefore Th. Fries's statement
regarding the thickness of the thallus must be discounted, and
it is hard to see how Wainio's f. tumidior (I.e.) can be distinguished
from the typical condition. In general, L. cinereo-atra can be
readily separated from the various forms of L. steriza (Ach.)
Wain, by the faintly aeruginous hymenium, blue-green blackish
in the upper part, but not brownish, as in L. steriza. The height
of the hymenium is a less reliable criterion, for certain forms
of L. steriza have a comparatively low hymenium (90-105 /a).

The specimen from S. Devon listed as " Lecidea cinereoatra "
by Watson in Trans. Brit. Mycol. Soc. xxi. 13 (1937) was
erroneously determined by me ; it is not this species, but a form
of L. steriza, with the hymenium high (110-130/x) and olivaceous
brown above, otherwise colourless. In order to ascertain whether
any specimens of the true L. cinereo-atra had been included in the
British Museum Herbarium under the name " Lecidea contigua,"
I have examined microscopically all individuals with a thick
warty thallus, but without exception they were thick-crusted
forms of L. steriza. Hence ad interim one has no grounds for
assuming that L. cinereo-atra occurs in Britain.

3. Lecidea (Sect. Eulecidea) recensa Stirton in Scot.
Naturalist, v. 219 (1880), was described from Scotland, Rannoch,
Craig Var (v.c. 88). A. L. Smith, Monogr. Brit. Lich. ii. ed. 2,
70 (1926), listed this species as synonymous with L. rivulosa Ach.
A. H. Magnusson, on p. 31 of his " Studies in the rivulosa-Group
of the Genus Lecidea " (Goteborgs Kgl. Vetensk.- och Vitterh.-
Samh. Handl. ser. 4, xxix. no. 4, 1925), suggested that on
account of the narrow spores it must be very nearly related to
L. arcuatula (Arn.) Hue, a North American species, if not quite
identical with it. The type-specimen of L. recensa is preserved
in the British Museum Herbarium, and I was able to make
a detailed study of it, the results of which are given in the
following description.

Thallus effuse, indeterminate, up to 0-3 mm. thick, the
areolae rounded or irregularly obtusely angular, tumid-convex,
0-3-0-6 mm. diam., contiguous or ^scattered, cream-coloured
or whitish grey, matt, not isidiate nor sorediate nor pruinose,
KHO—, CaCl202—, KH0(CaCl202)—, Pd—. No visible hypo-
thallus.

Cortex of thallus colourless, hyaline, 10-30/x deep, composed
of indistinct intricate thin-walled hyphae 3-5/x diam. Gonidial
stratum dense, up to 175 /x deep in the more tumid areolae ;
gonidia protococcoid, round, thin-walled, 6-10-5/x diam., without
any visible pyrenoid, and multiplying by transverse fission.
Medulla around gonidia densely nubilated with dull yellowish
granules which disappear on the addition of KHO; below
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gonidial stratum colourless, hyaline, of rather closely inter-
texted gelatinous hyphse 3-4-5 p thick, running in various
directions, with walls 0-7-1-0p thick ; merely yellowed by I.

Apothecia fairly numerous, isolated or often several aggregate
and coalescent, 0-4^0-7 mm. diam. (aggregate masses up to
1-5 mm. diam.), round, well constricted at base, plane or finally
very slightly convex, with ;£persistent, thin, matt, black,
proper margin ; disc black both wet and dry, minutely
roughened, not pruinose.

Excipulum of apothecium developed at sides only, dark
brown-black, sharply delimited from hypothecium, composed
of iisodiametric or radially elongated cells 3-10 by 3-6 p heavily
coated with an amorphous dense brown-black substance which
renders the tissue opaque in section. Hypothecium faintly
yellowish, in very thin section almost colourless, composed
of densely and intricately interwoven thin-walled hyphse
2-5-5 /x diam., with short often rounded articles, hence in places
almost paraplectenchymatic. Hymenium not well delimited
from hypothecium, faintly yellow brownish, 60-78p high, with
upper 9-24 /x dense brown-black in section. Paraphyses concrete
in water, gelatinous, 1-5-2/x thick, at apices irregularly swollen
(up to 6 p) and there dark brown, overlaid with amorphous
material of the same colour. Asci clavate, 40-46 by 7-5-13 p.,
with gelatinous colourless ill-defined walls 1-1-5 p thick at sides,
at apex thickened up to 6 p. Spores 8, irregularly biseriate
in ascus, strongly curved, with smooth wall 0-7-1 p thick, rounded
at both ends, colourless or with faintly greenish-yellow contents,
12-13-4 by 4-4-5 p.—With I, hymenium blue, thickened apices
of asci darker, blue-black ; hypothecium merely yellowed.

[No pycnidia seen.]
From the above description it is clear that this plant is entirely

distinct from L. rivulosa, and shows good agreement with
Magnusson's description (Goteborgs Kgl. Vetensk.- och Vitterh.-
Samh. Handl. ser. 4, xxix. no. 4, 30, 1925) of L. arcuatula
(Arn.) Hue, based on a specimen collected in North America,
Maine, by Merrill. I have also found it to be identical with
a specimen in the British Museum Herbarium from Newfound¬
land, Bay of Islands, leg. Waghorne, determined by Arnold
himself; only in the latter specimen the paraphyses are more
discrete. Stirton's epithet recensa, published in 1880, must
therefore be used for both Merrill's " Lichenes Exsiccati"
no. 256 and the Newfoundland specimen mentioned above,
and if these are identical with the type of Arnold's L. arcuatula,
as seems probable, the latter name must become a synonym of
L. recensa.

4. Lecidea (Sect. Eulecidea) tumida Massal. Ricerch. Aut.
Lich. Crost. 68 (1852), as represented by Anzi, Lich. rar. Venet.
no. 170 in Herb. Mus. Brit., is specifically identical with
L-. sorediza Nyl. in Bull. Hoc. Linn. Normand. ser. 2, vi. 291
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(1873). Arnold (Lich. Prank. Jura, 164, 1885) listed Massa-
longo's plant as a form of L. sorediza, and in this was followed
by Zahlbruckner (Cat. Lich. Univ. iii. 691, 1925). But, as
has been pointed out by Lynge in Vainio, Lichenogr. Pennic.
iv. 113 (1§34), tumida is the older epithet, and must therefore
have preference over Nylander's sorediza. In the British
Museum specimen of Anzi, Lich. rar. Venet. no. 170, soredia are
unmistakably present, although not very well developed ; the
apothecia are mostly entirely without pruina, for which reason
Vainio's f. renudata (Adj. Lichenogr. Lapp. ii. 53 (1883), as
L. confluens f. renudata) must, it seems, be synonymous with
the typical form. The internal structure of the apothecia in
the Anzi exsiccata is in no way different from that found in the
typical L. sorediza, which must henceforth be referred to as
L. tumida f. sorediza (Nyl.) M. Lamb, comb, nov.

P. glaucocaesia M. Lamb, f. n. Thallo glauco-csesio, soraliis
sparsis convexis firmis albidis csesiisve. Devon, near Plymouth
(v.c. 3**), leg. J. Wyatt-Smith, 1937. The thallus is of a glaucous
grey-blue, the range of colour being expressed by the following
equivalents in Ridgeway's Color Standards (1912) : pi. xlii.
41. f. (Pale dull glaucous-blue) ; pi. xlvii. 33. f. (Puritan gray) ;
pi. xlviii. 37. d. (Deep glaucous-gray). Apothecia scattered,
at first semi-immersed, then becoming sessile, 0-7-1-0 mm. diam.,
black, dull or slightly shining, plane or somewhat convex,
indistinctly marginate, not pruinose ; hypothecium dark reddish
brown or olivaceous brown; epithecium olivaceous brown ;
spores 18-20 by 8-9 p. Thallus KHO—, CaCl202— ; medulla
macroscopically I-f-reddish.

5. Bacidia (Sect. Weitenwebera) Naegelii (Hepp) Zahlbr.
in Oesterr. Bot. Zeitschr. lix. 439 (1909). Biatora Naegelii
Hepp, Plecht. Europ. no. 19 (1853).

West Suffolk, near Hadleigh (v.c. 26*), on maple, leg.
B. Burn, 1936. The typical form. Probably careful search
will eventually undermine this species' reputation for comparative
rarity in the British Isles.

6. Bacidia (Sect. Weitenwebera) prasinoides (Nyl.) Arn.
in Flora, liii. 472 (1870). Lecidea prasinoides Nyl. in Flora,
xlviii. 146 (1865).

S. Devon, Dartington (v.c. 3*), on Devonian limestone wall,
leg. I. M. L., 1935 (coll. no. 277 a). New to England; hitherto
the only records for the British Isles were from Ireland
(Ireland v.c. 2, 7, 28, 33, & 37). Two kinds of gonidia are present
in the thallus of this plant : large round bright green cells
18-27 fi diam. below, and smaller round bright green cells 6-8 p.
diam. above. Hypothecium colourless; excipulum flesh-
coloured brown, lateral only. Paraphyses loosely coherent,
not coloured at tips. Spores 3-septate, 18-22 by 2-4-2-7 p.
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7. Bacidia (Sect. Eubacidia) chlobococca (Graewe) Lettau
in Hedwigia, lii. 131 (1912). Biatora hypnopliila j3. chlorococca
Graewe in Yet. Akad. Forh. xix. 473 (1862).

Surrey, Limpsfield Common, near Oxted (v.c. 17), on stems
of Ulex europaeus and Calluna vulgaris, leg. A. H. Norkett, 1937.
Of interest on account of the unusual habitat. The thallus
is in many places of a somewhat brighter green than in the usual
pine-inhabiting form, but the internal characters tally completely.
Vainio (Lichenogr. Fennic. ii. 250, 1922) records this species
also on poplar, birch, alder, oak, and mountain ash.

8. The identity of Cladonia ciliata Stirton. This, in Scot.
Naturalist, n. s. iii. 308 (1888), had the following description :
" similis CI. sylvaticae var. sylvestri (K—, C—), sed fibrillis
numerosis, quasi rhizinoideis, albidis, fasciculatim dispositis
prsesertim apices versus ramulorum obsita." I was recently
able to investigate the type-specimen from Scotland, New
Galloway, Knockmalling Wood (v.c. 73). Apart from the presence
of the white fibrillae, the plant is typical C. tenuis (Flk.) Harm.
With KHO a dull yellowish reaction is produced, which later
goes over into a pale brownish, a reaction noted for C. tenuis
by Sandstede (Rabh. Krypt.-Fl. ix. iv. Abt. 48, 1931), and
due to the presence of fumarprotocetraric acid, which gives
rise also to an orange-red coloration when paraphenylenediamine
is applied to the podetia *. The white fibrillae are 0-2-0-5 mm.
long, 0-03-0-1 mm. thick, borne laterally and terminally in many
places on the podetia, chiefly towards the apices. Under the
microscope they are seen to be acuminate, colourless or faintly
yellowish, often longitudinally cleft, and composed of adnate
parallel hyphae 2-3 p. thick. They contain no gonidia, and
are outgrowths of the podetial cortex. This form of C. tenuis
has been described by Sandstede {op. cit. p. 52) as f. setigera
Sandst.

9. Cladonia stjbsylvatica Stirton versus Cladonia mitis

Sandst. Cladonia subsylvatica Stirton in Trans, and Proc.
Bot. Soc. Edinburgh, xiv. 357 (1883), as shown by the type-
specimen from Newfoundland, Brigus, preserved in the British
Museum Herbarium, is identical with C. mitis Sandst. (Clad.
Exs. no. 55, 1918). It shows complete agreement in every

* The reagent paraphenylenediamine has been recently introduced
by Asahina (Acta Phytochimica, viii. 47-64 (1934)) for the more accurate
investigation of the lichen-acids belonging to the Depsidone-group. More
sensitive than potash, it will, in conjunction with the latter, often allow
of specific determination of lichen-acids without the necessity of macro-
chemical analysis. It is hence a valuable criterion for the confirmation
of determinations made on morphological grounds, but its application
in systematic lichenology calls for caution and a due appreciation of the
actual chemical differences of which it is an indicator.



LlCHENOLOGICAL NOTES 161

respect with Schaerer, Lich. Helvet. no. 78, indicated by
Sandstede as mitis, and also with material in the British Museum
Herbarium from N. Norway, Nordkyn, leg. Lynge and H<peg,
thus determined by Sandstede himself. At first sight it would
seem as if the well-known epithet mitis would have to be
supplanted by subsylvatica, but reference to the original de¬
scription shows that this can be avoided, for Stirton there writes :
" Meanwhile, I have thought it right to give expression to these
views by constituting a new sub-species, under the name Cladonia
subsylvatica." It is thus clear that the epithet subsylvatica
originated as the name of a subspecies, and according to the
International Rules of Botanical Nomenclature does not invalidate
the subsequent specific epithet mitis.

C. mitis has not up to the time of writing been recorded
from Britain, but a number of plants in the British Museum
Herbarium under the name " C. sylvatica " belong here. They
are :

(1) Sussex, Crowborough (v.c. 14**), ex herb. Geo. Davies.
(2) Kircudbright, New Galloway, Cairn Edward (v.c. 73**),

leg. J. Mc. Andrew.
(3) East Perth or Forfar, Sidlaw Hills (v.c. 89 or 90**),

ex herb. Forbes Young (2 specimens).
(4) Forfar, Rossie Moor (v.c. 90**), leg. A. Groall.
(5) Aberdeenshire, Braemar, Ben-naboord (v.c. 92**), leg.

J. M. Crombie.
(6) Banffshire, Rothiemurchus (v.c. 94**), leg. J. M. Crombie.
(7) Argyllshire, Ben Cruachan (v.c. 98**), leg. J. M. Crombie.
(8) " Highlands of Scotland," without precise locality,

leg. Menzies, 1778, named " Lichen rangiferinus."
(9) Ireland, Galway, Castle Kelly (Ire. v.c. 16**), ex herb.

Miss Moseley.
(10) Ireland, Mayo, Mallaranny (Ire. v.c. 27**), leg. W. E. L.

Wattam
(11) Ireland, Mayo, Clare Island (Ire. v.c. 27**).
(12) Ireland, Mayo, Achill Island, Slievemore Mt. (Ire.

v.c. 27**), leg. W. E. L. Wattam.
As far as one may judge from these few records C. mitis

is relatively more common in Scotland and Ireland than in
England. Yet the Sussex specimen shows that it is not confined
to the upland and subalpine tracts, and it will probably prove
to be fairly common all over the British Isles if careful search
is made. It is readily distinguished from C. sylvatica by its
fighter whitish colour, less nutant terminal branches, and mild
taste, the podetia being KHO—. Asahina (Acta Phytochim.
viii. 52, 1934) states that C. mitis gives a negative reaction
with paraphenylenediamine. This statement requires some
qualification ; at and near the growing tips a yellow then red
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coloration is quite frequently produced. This is the case in the
authentic specimen from N. Norway, Nordkyn, mentioned above,
and also in Stirton's type-specimen of G. subsylvatica. The Scottish
specimens from the Sidlaw Hills and from Braemar listed above
show the same faint reaction in the ultimate branches. But the
coloration is never intense, as in G. sylvatica ; the amount of lichen-
acid present must be extremely small, and never sufficient to
produce any perceptible bitter taste.

10. Sarcogyne pruxnosa (Sm.) Koerb. Syst. Lich. German.
267 (1855). Lichen pruinosus Sm. Engl. Bot. t. 2244 (1811).

F. atrosanguinea H. Magn. in Rabh .Krypt.-Fl. ix. 5. Abt.
1 Teil, 95 (1935).

Somerset, Cheddon, near Taunton (v.c. 5**), on mortar
of wall, leg. I. M. L., 1937 (coll. no. 470). Thallus obsolete.
Apothecia up to 1-5 mm. diam., flattened, appressed to sub¬
stratum, with plane, naked, subnitid, dark reddish-black disc
and thin but prominent, naked, subnitid, concolorous or some¬
what darker proper margin. Hymenium 75-85 p. high. Spores
circ. 5 by 2-2 /z, with a length/breadth-coefficient therefore of
2-27, i. e., somewhat broader in relation to length than in the
typical species, in which the coefficient ranges between 2-5
and 3-0. This agrees with Magnusson's statement (Z. c.) that
the spores may be shorter and broader in this form. It scarcely
differs from f. nuda (Nyl.) Magn. except in the larger apothecia.

11. Lecanora (Sect. Eulecanora) helicopis (Wbg.) Ach.
Syn. Lich. 149 (1814). Lecidea helicopis Wbg. apud Ach. Method.
Lich. Suppl. 9 (1803). Lecanora prosechoides Nyl. in Flora,
lv. 250 (1872). Lecania prosechoides Oliv. Expos. Lich. Ouest
France, i. 311 (1897). Lecanora prosechoidiza Nyl. in Flora,
lxiv. 3 (1881). Lecania prosechoidiza A. L. Sm. Monogr. Brit.
Lich. i. 347 (1918).

E. Cornwall, Looe (v.c. 2*), on maritime rocks not far above
high-tide mark, leg. I. M. L., 1937 (coll. no. 478). Magnusson
has shown in Bot. Notiser, 437 (1932), that this specific unit
embraces the forms described by Nylander as Lecanora prose¬
choides and L. prosechoidiza. A. L. Smith (Monogr. Brit. Lich.
i. 345 & 347, 1918) has treated these as species belonging to
the genus Lecania, on account of the alleged 1-septate character
of some of the spores. When seen in water many of the spores
certainly appear definitely 1-septate, but by treating with KHO,
HC1, and iodine it can be seen that the appearance of a transverse
septum is usually, if not always, due to protoplasmic retraction,
and not continuous with the spore-wall.

12. Candelariella (Sect. Eucandelariella) epixantxia (Ach.)
Sandst. in Abhandl. Naturw. Ver. Bremen, xxi. 189 (1912).
Lecidea epixantha Ach. in Kgl. Vetcnsk.-Akad. Nya Handl.
xxix. 271 (1808).
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E. Norfolk, Wlieatfen Broad (v.c. 27*), on mortar of wall,
leg. M. J. D. Cockle, 1937. Zahlbruckner (Cat. Lich. Univ. v.
790, 1928) uses the epithet aurella for this species, based on
Verrucaria aurella HofFm. Deutschl. Flora, 197 (1796), but as
Lynge points out (Rept. Fifth Thuie Exped. 1921-24, ii. no. 3,
22, 1935) this is at present a very doubtful synonym, and
until the type-specimen of Hoffmann can be investigated it is
better to make use of the Acharian name, which certainly refers
to this plant.

13. Buellia (Sect. Eubuellia) kyssolea (Leight.) A. L. Sm.
Monogr. Brit. Lich. ii. 173 (1911). Lecidea ryssolea Leight.
in Trans. Linn. Soc. Lond. ser. 2. Bot., i. 237, tab. xxxii. figs. 5
& 6 (1878).

Channel Islands, Jersey, Noirmont Point, on coarsely
crystalline non-calcareous rock, leg. A. H. Norkett, 1937.
Previously recorded only from Wales, Pembrokeshire, Fort Hill
near Fishguard (v.c. 45) (the type-specimen) ; Cornwall, the
Lizard (v.c. 1) (W. Watson in Journ. Bot. lxxi. 331, 1933) ;
and Ireland, Howth near Dublin, leg. Knoivles, listed by
.A L. Smith (Monogr. Brit. Lich. ii. ed. 2, 189, 1926 : see
subsequent note). Here follows a description of Leighton's
type-specimen from Fort Hill, now in Herb. Kew. :—

Tliallus effuse, or here and there determinate by a black
hypothallus, covering large areas of rock, ending abruptly or
becoming thinner towards margin, 0-4-0-8 (-1-0) mm. thick,
rimose-areolate, with cracks 0-05-0-2 mm. wide, delimiting
irregularly angular areolae 0-3-1-0 mm. diara. ; areolae plane
or sometimes slightly convex, with unequal rugose surface ;
dirty whitish or ash-grey, but without any yellowish tinge,
matt, not isidiate nor sorediate, not pruinose ; KHO+yellow
then blood-red, CaCl202—, Pd+lemon-yellow.

Cortex of thallus20-45p deep, either entirely densely yellowish
grey nubilated or with the outer 6-12 p colourless and hyaline ;
composed of ffdsodiametric irregularly angular cells 3-6 p
diam., with walls 0-5-0-7 p thick. Gonidial stratum inter¬
rupted, 60-105p deep. Gonidia protococcoid, round, brightgreen,
7-12 p diam., with colourless wall about 0-7 p thick. Medulla
densely yellowish grey nubilated, of rather closely intertexted
colourless hyphas 2-5-5 p diam., with walls 0-5-0-7 p thick.
Hypothallus paraplectenchymatic, of ±isodiametric or slightly
elongated cells 3-7-5p diam., with yellowish walls up to lp
thick ; many of these cells replete with a dark reddish brown
pigment.—With KHO a yellow solution flows out of section,
and soon simple spicule-like red crystals characteristic of salazic
acid a-methyl ether or nor-stictic acid are formed. Iodine
merely yellows the medulla.

Apothecia scattered, rarely contiguous (but not coalescent),
sessile from the first, well to moderately constricted at base,
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round, black, up to 1-3 mm. diaxn. Proper margin moderate,
prominent, finally becoming almost excluded, occasionally
lighter than the disc (pallid brown, particularly on the lower
side). Disc first plane, then becoming convex, sometimes
slightly irregularly umbonate and furrowed, minutely roughened,
black, matt, not pruinose.

Proper margin of apothecium a lateral continuation of
hypothecium ; either completely dark reddish brown, of com¬
pacted radially parallel hyphss 2-5 p diam., with cells 3-10 p
long and reddish brown walls 0-5-0-7 p thick, or with an outer
colourless hyaline paraplectenchymatic layer 7-36 p deep of
indistinct ^isodiametric irregularly angular cells 3-5 p diam.,
with indistinct walls 0-5-0-7 p thick. Hypothecium dark reddish
brown, composed of densely compacted intricate hyphse 2—4-5 p
diam., with reddish-brown walls up to l-5p thick, in upper
subhymenial portion mostly vertically parallel, in lower part
running in various directions, tissue interspersed with clumps
of diisodiametric irregularly angular cells 5-8 p diam.,
with reddish brown walls 1-1-5 p thick. Bottom of hypo¬
thecium fiat; no " tail" runs down into thalline tissue.
Hymenium not sharply delimited from hypothecium, 70-105 p
high, pale brown or in places colourless, except for upper 6-9 p,
which is dark reddish brown. Paraphyses subconcrete, colourless
or slightly yellowish, 1-5-2 p thick, at apex gradually thickened
up to 4-5 p, and there dark reddish brown, this colour spreading
gradually downwards. Asci oblong-clavate, 37-60 by 9-18 p,
with colourless wall about 1 p thick at sides, at apex thickened
up to 9 p. Spores 8, biserial or irregularly massed in ascus ;
ellipsoid, equally rounded at both ends, 1-septate, occasionally
somewhat constricted at septum, reddish brown, 12-16-5 by
6-9 p ; spore-wall smooth, 0-7-1 p thick.—With 1, hymenium
blue, darkening to blue black.

[No pycnidia observed.]
In its internal characters B. ryssolea is closely related to

B. subdisciformis (Leight.) Wain., the lichen-acid being also
apparently the same in both. The two species may, however,
be readily distinguished by the following differences :—

B. ryssolea. B. subdisciformis.
Thallus-areol® rugose, whitish Thallus-areolae ±smooth, pallid

or ash-grey, never with any yellow- dull yellowish or cream-coloured,
ish tinge.

Thallus i fragile. Thallus i tough and coriaceous.
Hypothecium with ^flat base. Hypothecium prolonged down¬

wards into the thalline tissue.

Leighton's reference to " nigrofuscous " and " rusty " apothecia
in his original description of " Lecidea ryssolea " is difficult to
understand. The disc is entirely black and non-pruinose, only
the proper margin being, as described above, occasionally paler.
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The specimen from Ireland : Howth, near Dublin, leg. Knowles,
which is listed under B. ryssolea in A. L. Smith, Monogr. Brit.
Lich. ii. ed. 2, 189 (1926), is not this species, but B. subdisciformis.

14. Buellia disciforms var. triphragmia (Nyl.) Oliv.
is recorded in A. L. Smith, Monogr. Brit. Lich. ii. 178 (1911),
and ed. 2, 193 (1926), also in Leighton, Lich.-Fl. Gt. Brit. 329
(1871), and ed. 3, 349 (1879), from one locality in Scotland,
Morrone, Braemar, on shady rocks, leg. J. M. Crombie, 1870.
The nature of the substratum is sufficient to arouse suspicion
that this is incorrect, and on examination of the above-mentioned
specimen in the British Museum Herbarium I found it to be the
sterile thallus of Pertusaria corallina (L.) Arn. invaded by the
parasite Leciographa inspersa (Flk.) Rehm. As far as I know,
Pertusaria corallina is a new host for this parasite. Lynge
has recently shown (Meddel. om Gronland, cxviii. no. 8, 181,
1937) that Buellia geophila (Somrft.) Lynge is the prior and correct
name for the plant described by Fee as Lecidea Lauri Cassiae
and by Nylander as Lecidea triphragmia. It is not improbable
that it may be detected in Britain.

15. Buellia (Sect. Diplotomma) epipolia (Ach.) Mong.
in Bull. Acad. Internat. Geogr. Bot. ix. 242 (1900). Lichen
epipolius Ach. Lichenogr. Suec. Prodrom. 58 (1798).

Var. venusta (Korb.) Mong. I. c. Diplotomma alboatrum
var. venustum Korb. apud Rabenh. Flecht. Europ. fasc. xiii.
no. 384 (1858), non vidi; fide Zahlbruckner, Cat. Lich. Univ.
vii. 449 (1931).

Channel Islands, Guernsey, Moulin Huet Bay, on mortar
of wall, leg. A. H. Norkett, 1937. The plant has the smooth
rimose cretaceous white thallus and immersed to emergent
apothecia characteristic of this variety. The thallus becomes
yellow then orange on application of potash, this ^reaction being
due to the formation, here and there in the medulla, of simple
needle-shaped crystals of the potassium salt of either nor-stictic
acid or salazic acid a-methyl ether. This reaction of the medulla
has been shown by Steiner (Verhandl. Zool.-bot. Ges. Wien,
Ixix. 63, 1920) to be characteristic of Korber's " Lich. Sel.
German." no. 191, and it therefore seems advisable to include
in var. venusta only those plants which show it ; others of the
venusta-tjpe, but with a negative reaction to potash, will then
be included under other varieties such as lainea (Ach.) Oliv.
Steiner {op. cit. pp. 61 and 63) asserts that Buellia epipolia
differs from B. alboatra (Hoffm.) Br. & Rostr. in lacking longi¬
tudinal septa in the spore, these being always present in B. alboatra.
Adherence to this view would necessitate a considerable number
of recombinations in varieties and forms, and seems unjustified
until the question is settled by examination of the original
specimens,
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LICHENOLOGICAL NOTES FROM THE
BRITISH MUSEUM HERBARIUM.—III.

By I. Mackenzie Lamb, B.Sc., F.L.S.
Intensive field-work and the study of herbarium material

have again disclosed a number of interesting species and novelties
to the British lichen-flora. As always, I owe a debt of gratitude
to Dr. W. Watson (Taunton) for much valuable advice freely
asked and generously given.

A single asterisk (*) indicates a new vice-county record,
and two asterisks (**) denote that the entity in question is new
to the British Isles.

1. Thrombium aoristoides M. Lamb, sp. n.
A T. aoristo, cui facie externa similis, peritheciis integris

recedit, necnon sporis nonnihil majoribus.
Thallus obsolescens, dissipatus, eximie tenuis, subfurfuraceus,

viridis, statu madido vix gelatinosus. Gonidia cystococcoidea,
lsete vel pallide viridia, ssepe in glomerulos aggregata, ^rotunda,
3-9 (-11) p. diam., pariete incolorato 0-6-0-7p. crasso, guttulas
globosas continentia, sed corpore pyrenoideo non manifesto.
Hyphee inter gonidia parcissime evolutae aut subnullse.

Perithecia passim numerosa, sparsa, in substratum sat pro-
funde immersa, tantum summa parte circum ostiolum exposita,
0-2-0-4 mm. diam., nigra, opaca subnitidave, apice ostiolo
minuto perforata ; ssepe collabentia, cavo hemisphaerico intus
omnino nigro turn visibili. Perithelium integrum, ^sphsericum
vel subconicum ; paries fuscus, infra lateribusque 18-45 y crassus,
circum ostiolum usque ad 100 y incrassatus, paraplectenchyma-
ticus, cellulis leptodermaticis angulosis iisodiametricis (ad
ostiolum elongatis subverticalibus) 3-4-5 /x diam. Asci incolorati,
clavati, long. 90-100, crass. 12-20p., pariete lateribus 2-4-5 p.
crasso, ad apicem usque ad 13 y. Paraphyses simplices, incoloratse,
laxe intertextae, 1—1-5 y crassae. Sporse, 8nae, irregulariter biseriatae
vel partim uniseriatae, simplices, ellipsoideae vel fusiformi-
ellipsoideae, utrinque rotundatae, incoloratae, pariete tenui levi
0-6-0-7 y crasso, protoplasmate guttulam magnam unicam vulgo
continenti; long. 21-29, crass. 9-12 p..—Iodo ascorum parietes
caerulescentes, apicibus intensius tincti, plasmate sporisque
lutescentibus ; paraphyses levissime lutescentes.

E. Cornwall, near Looe (v.c. 2**), on the earth of a roadside
bank, leg. I. M. L., 1937 (coll. no. 562).

The external appearance of this plant is similar to that of
Thrombium aoristum (Nyl.) Arn. (Verrucaria aorista Nyl.). ' In
the latter species, however, the perithecia are dimidiate, as
recorded byNylander ('Flora,' xlvii. 355, 1864), whose statement
I was able to confirm by examination of the type-specimen
preserved at Helsinki,
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2. Enteeogeapha ceassa (DC.) Fee, Ess. Cryptog. Ecoro.
Offic. xo (1824).

Opegrapha crassa EC. apud Lam. & EC. Flore Frang. ed. 3,
ii. 312 (1805)..

Var. geogbaphica (Erichs.) Rdgr. in Fedde, Repertorium,
xliii. 60 (1938). Chiodecton crassum var. geographicum Erichs.
in Verh. Bot. Ver. Prov. Brandenburg, lxx. 209 (1928).

E. Cornwall, near Looe (v.c. 2**), on beech, leg. I. M. L.,
1937 (coll. no. 557). In this variety the thallus is composed of
numerous small thalli, each with a surrounding black hypothallus.
The following specimens in the British Museum Herbarium also
belong here

(1) S. Eevon, Berry Castle (v.c. 3**), ex herb. Geo. Eavies.
(2) S. Essex, Hockley Woods, near Rayleigh (v.c. 18**),

ex herb. H. Piggot.
(3) N.E. Yorkshire, Westerdale, Cleveland (v.c. 62**), leg.

W. Mudd (Mudd, Lich. Brit. Exs. 224).
(4) Hampshire, near Lymington (v.c. 11**), leg. J. M. Crombie.
(5) Ireland, Glenstale, Tipperary (Ire. v.c. 10**), leg. I.

Carroll.

3. Lecidea (Sect. Eulecidea) alpestbis (Smrft.) Smrft. in
Kgl. Norske Yidensk. Skrifter, ii. 2. H., 54 (1827). Lecidea
sabuletorum var. syncomista f. alpestris Smrft. Suppl. Fl. Lappon.
156 (1826).

Var. brachyspora M. Lamb, var. n.
Sporis brevioribus crassioribusque a L. alpestris var. stenotera

Nyl. differt; sporse 9-12 p. long., 3-4-5 p crass.
Scotland : Moray, Culbin Sands (v.c. 95**), on dune slacks,

leg. P. W. Richards, 1938 (the type-specimen) ; Mid-Perth, Ben
Lawers (v.c. 88**), on soil, leg. H. B. Holl, 1869 (in Herb. Mus.
Brit.).

In the typical form of L. alpestris and in its variety stenotera
the spores are elongate-cylindrical, 13-24 by 3-3-5p (or 14-19
by 2-5-3 p in Greenland specimens, according to Lynge in Meddel.
om Granland, cxviii. no. 8, 46, 1937), with an average length/
breadth-coefficient of 5-8. In our Scottish material, however,
the spores are shortly fusiform-ellipsoid, not over 14 p long and
attaining a breadth of 4-5 p, the length/breadth-coefficient
being in the vicinity of 3-0.

The specimens from Culbin Sands and Ben Lawers agree
completely both in external and internal characters, and the
following description applies equally to both :—

Thallus dark ash-grey (or becoming dull yellowish in the
herbarium), warted-granulate, thickish (up to 0-6 mm.), K—,
C—, Pd+ orange. Apothecia numerous, isolated or often several
contiguous and coalescent, large (0-9-1-4 mm. diam.), black,
matt or subnitid, not pruinose, hemispherical-convex and
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immarginate from the first, sessile, not or only slightly constricted
at the base, with smooth or minutely roughened disc. Excipulum
entirely excluded, lying beneath the apothecium, becoming
extenuated and vanishing towards the centre ; up to 90 p. deep,
pallid dull brown, formed of flabellate-radiating, parallel-adnate,
conglutinate, palisade-like hyphse 3-4-5p diam., with indistinct
lumina. Hypothecium deep (up to 450p), in upper half pallid
dull brown (due to amorphous pigment lying between the hyphse),
gradually becoming almost colourless in the lower half; composed
of thick-walled gelatinized hyphse 5-8p diam. running in various
directions ; in upper subthecial part of finer, thinner-walled
hyphse 2-3 p diam. running vertically parallel. Thecium about
60 p high, not sharply differentiated from upper hypothecium,
colourless and hyaline except for upper 6-8 p, where it is seruginous
or blue-green fuliginous. Paraphyses concrete, not thickened
at tips. Spores 8, elongate-ellipsoid to subfusiform, often some¬
what tapered at one or both ends. Thecium I+blue then sordid
reddish brown.

The spores are similar in size and shape to those of Lecidea
assimilata Nyl., which is readily distinguishable, however, by
its smaller apothecia (0-3-0-8 mm.) and negative Pd-reaction.
It is of interest to note that all the British material of L. alpestris
in the British Museum Herbarium belongs to var. brachyspora.
Wheldon and Wilson, in Journ. Bot. xlviii. 129 (1910), have
recorded L. alpestris from Aberdeenshire, Banff, and Easterness ;
I have not seen any of this material. Dr. Watson informs me
in litt. that he possesses material from Ben Lawers and Aviemore
(v.c. 96**) which is also referable to var. brachyspora ; the
spores are just as described above (" usually about 10/3-3-5p ").
Perhaps the typical form of the species may not occur in Britain.
Two additional specimens from Ben Lawers in the British Museum
Herbarium placed under this name belong to a species of Catillaria
(not L. alpestris f. bilocularis Zahlbr.). It is interesting to find
this normally alpine species descending to sea-level; Th. Fries
has recorded a similar instance from the Tyrifjord in Norway
(Lichenogr. Scandin. i. 537, 1874).

4. Cladonia (Subgen. Oladina) lecjcophaea des Abb. in
Bull. Soc. Sc-i. Bretagne, xiii. 125 (1936).

New Forest, New Copse Enclosure (v.c. -11**), in open
Calluna-gra,ss meadow, leg. I. M. L., 1938 (coll. no. 751).

This species, hitherto reported with certainty only from
France, is similar in habit to O. tenuis (Flk.) Harm., and gives
the same red reaction with Paraphenylenediamine, but is dis¬
tinguished by its ash-grey or whitish ash-grey colour (not yellowish

. as in O. tenuis). Prof, des Abbayes kindly controlled my deter¬
mination, and states in litt. 28. x. 1938 : " la touffe est en partie
rapportable a la f. ustulata des Abb., car les podetions sont
assez largement brunis aux extremites."
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5. Cladonia (Subgen. Genomyce) Grayi Merrill,, apud Sand-
stede, Clad. Exs. 1847 (1929).

This species, known from N. America, Russia, Germany,
France, Belgium, and Sweden, is morphologically indistinguish¬
able from 0. chlorophaea Flk., but differs in the complete absence
of the bitter Fumar-protocetraric acid. Therefore specimens
of this species are mild to the taste and give a negative reaction
with Paraphenyienediamine. Three specimens were found to be
present in the British Museum Herbarium under the name
" Cladonia pyxidata var. chlorophaea," and they may be referred
to the following three forms :—

F. simplex Robbins apud Evans in Rhodora, xl. no. 469, 19
(1938).

Yorkshire, Cleveland, near Redcar (v.c. 62**), leg. W. Mudd.
Podetia simple, without squamules, sterile, the scyphi with

entire or subentire margins.
F. prolifera Sandst. apud Evans, I. c.
Devon, Hunstor ("Hunter Tor" Cromb.) near Chagford

(v.c. 3**), leg. J. M. Crombie.
Podetia proliferous, without squamules, sterile, the primary

scyphi bearing secondary scyphi on their margins. The latter
may again proliferate.

F. carpophora Evans, op. cit. p. 20.
Channel Islands** : Jersey, St. Ouen's Bay (Larbalestier,

Lich. Caesar, et Sarg. 58).
Podetia without squamules, fertile, the apothecia forming

on the margins of the scyphi, somewhat aggregated, sessile
or stipitate.

6. Cladonia (Subgen. Genomyce) macilenta Hoffm. Deutschl.
Flora, 126 (1796).

Var. squamigera Wain. Mon. Clad. Univ. i. 109 (1887).
E. Cornwall, Bodmin Moor (v.c. 2), on granite boulder,

leg. I. M. L., 1937 (coll. no. 535).
This variety is identical with G. macilenta var. scabrosa f.

incrassata Cromb. in Grevillea, xii. 92 (1884), according to the
type-specimen of the latter preserved in the British Museum
Herbarium. For some reason Crombie subsequently illegally
altered the epithet incrassata to intumescens (' Grevillea,' xv. 46,
1886). In any case the first varietal epithet is that of Wainio,
and it remains in use. The podetia are KHO+yellow (not
becoming reddish or violaceous, as in G. flabelliformis). Morpho¬
logically there is a great resemblance between this variety and
the form scabriuscula (Del.) Warn, of 0. flabelliformis, and the .

only reliable distinction lies in the reaction with KHO : persis¬
tently yellow in. G. macilenta var. squamigera, and yellow then
reddish or violaceous in G. flabelliformis f. scabriuscula. This
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difference between G. macilenta and G. flabelliformis, also mentioned
by Aigret in Bull. Soc. Bot. Belg. xl. 88 (1901), is probably due
to the presence in the latter species of a second unidentified
lichen-acid in addition to the Thamnolie acid ; see Sandstede
in Rabh. Krypt.-Fl. ix. Abt. iv. 2. Halfte, 121 (1931).

7. Stereocaulon (Subgen. Lecidocaulon) Delisei Bory apud
Duby, Bot. Gall. ii. 619 (1830).

Ben Lawers (v.c. 88), leg. H. B. Holl (in Herb. Mus. Brit.,
sub " Stereocaulon denudatum f. capitatum "). This is a new
locality, but not a new vice-county record.

The podetia of this species are usually rather short (Frey, in
Rabh. Krypt.-Fl. ix. Abt. iv. i. Halfte, 107, 1933, gives them as
"selten bis 2 cm hoch "). In the Ben Lawers specimen they are
l-2~l-8cm. high, but in the others from Rannoch Moor, Loch Eagh
(errore " Loch Eagle " in A. L. Sm. Mon. Brit. Lich. i. 410, 1918)
(v.c. 88), they are larger, up to 3 cm. ; otherwise typical of the
species. Doubtless intermediates will be found to occur. The
Ben Lawers specimen has numerous cephalodia, which are white,
like phyllocladia, but usually with a darker apical spot, a feature
which no doubt contributed to the misidentification as S. denu¬
datum. These cephalodia contain Stigonema. The dissolute
phyllocladia of S. Delisei are Pd+(slowly) faint dull yellow.

8. Stereocaulon (Subgen. Lecidocaulon) evolutoides (H.
Magn.) Frey in Rabh. Krypt.-Fl. ix. Abt. iv. i. Halfte, 145 (1933).
Stereocaulon paschale var. evolutoides H. Magn. in Goteborgs
Kungl. Vetensk.- och Vitterh.-Samh. Handl. xxx. no. 7, 50 (1926).

Aberdeenshire, Ben McDhui (v.c. 92**), on detritus, leg.
E. W. Jones, 1938 ; Inverness, Cairngorm (v.c. 96**), in open
grass zone, near late snow-patch, E. aspect, altit. 3600 ft.,
leg. P. W. Richards, 1938.

Sterile. This species, hitherto recorded only from south
and central Sweden and Schleswig-Holstein, is similar in
habit to S. evolutum, but differs chiefly in the presence of
dark greyish tomentum on the under side of the podetia. The
Scottish specimens show good agreement with the photograph
and description given by Frey, I. c., and with authentic specimens
of S. evolutoides in the British Museum Herbarium ; one of
these is Magn. Lich. Sel. Scand. Exs. 158.

The chemical reactions of the phyllocladia of Stereocaulon-
species, commonly neglected in systematic treatments of this
genus, have been shown by Asahina (' Acta Phytochimica,' viii.
no. 1, 60, 1934) to be of considerable service in delimiting certain
species and groups of species. The present specimens, together
with the authentic specimens mentioned above, were found
to give reactions of the phyllocladia identical with those shown
by reliably-named material of S. evolutum Graewe, namely :
KHO+intense yellow, Pd+(slowly) sulphur-yellow or pale
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ochraceous yellow, Bz f—or+very faint pale yellow. It may be
that these colours with amines are indicative of the presence of
lichen-acid in the phyllocladia, but more probably they are
merely a discoloration due to the solution itself. If this is so,
the Pd reaction of the phyllocladia should be classed as
negative.

9. Stereocaulon (Subgen. Lecidocaubn) glareosum (Sav.)
H. Magn. inGoteborgsKungl. Vetensk.-ochVitterh.-Samh. Handl.
xxx. no. 7, 60 (1926). Stereocaulon tomentosum f. glareosum Sav.
in Bull. Jard. Imp. Pierre le Grand, xiv. 121 (1914).

Moray, Culbin Sands (v.c. 95**), on dune slacks, leg. P. W.
Richards, 1938.

Fertile. Previously recorded from the Swiss and German
Alps, Fennoscandia, N. Russia (Lapland and Kamtschatka),
and N. America. It is a terricolous species, distinguishable
from S. tomentosum and S. alpinum by the icoralloid, often
clavate phyllocladia. The Scottish specimen agrees ad amussim
with the Scandinavian examples distributed in Magn. Lich.
Sel. Scand. Exs. 211, and the reactions of the phyllocladia
are the same in both, viz., KHO+intense yellow, Pd-f-(slowly)
sulphur-yellow gradually deepening to pale ochraceous yellow.
Exactly similar reactions have been noted in species of the
S. evolutum-group ; see the remarks above on S. evolutoides.

10. Pertusaria (Subgen. Ampliaria) leioterella Erichs.
in Rabh. Krypt.-Fl. ix. Abt. v. Teil 1, 481 (1935). Pertusaria
communis var. leiotera Nyl. in Flora, lviii. 303 (1875). (Not
Pertusaria leiotera Mull. Arg. in Flora, lxvii. 285, 1884.)

New Forest, Whitley Ridge (v.c. 11**), on smooth bark of
young oak, leg. I. M. L. 1938 (coll. no. 743).

In habit this species is very similar to P. leioplaca (Ach.)
DC., but differs in the usually two-spored asci and larger spores
(104r-225 by 40-75/x, fide Erichsen, I. c.) ; in this specimen they
were 135-174 by 57-78 /x. Some spores have the wall ornamented
with fine transverse strise.

P. leioterella was previously recorded from Spain, Switzerland,
France, Germany, Denmark, Jugoslavia, and Czechoslovakia.

If Korber's " Pertusaria colliculosa " (Parerg. Lich. 313, 1863)
be regarded as coming within the specific orbit of the present
entity, it seems as if, to conform with the International Rules
of Botanical Nomenclature, this prior epithet should be employed
for the species as a whole.

11. Lecanora (Sect. Eulecanora) subfuscata H. Magn. in
Meddel. fran Goteborgs Bot. Tradg. vii. 79 (1932).

f Proposed abbreviation for the amine-substance Benzidine, the
preparation and use of which are the same as that of Paraphenylenediamine.
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W. Sussex, near Hurstpierpoint (v.c. 13**), on an elm, leg.
1. M. L., 1938 (coll. no. 651).

This species is distinguished from other members of the
Lecanora chlarona-group by its elephant-grey (not whitish) thallus,
scarcity of Calcium oxalate-crystals in the medulla, and absence
of a granulose epithecium. Previously recorded from Sweden,
Denmark, Germany, Bohemia, Switzerland, Prance, and N.
America.

12. Lecania (Sect. Eulecania) spodomela (Nyl.) A. L. Sm.
Mon. Brit. Lich. i. 346 (1918). Lecanora spodomela Nyl. in
Flora, lix. 572 (1876).

E. Cornwall, Bodmin Moor (v.c. 2*), on granite boulder, leg.
I. M. L., 1937 (coll. no. 517).

This is the first record for England of this rare Irish species,
hitherto known only e loco classico in Galway, Connemara, Killery
Bay (Ire. v.c. 16), leg. Larbalestier, and distributed by him in
Larb. Lich. Herb. 218 (errore " spadomela "). Its occurrence in
England shows that it may be worth while to make special search
for it elsewhere, particularly along the western coasts of the
British Isles. Its distribution will probably prove to be markedly
" atlantic " or western-oceanic.

Outwardly this species has much the appearance of Oatillaria
lenticularis f. nubila (Norm.) Arn. The gonidia of the fresh
Cornwall material are cystococcoid, easily separable, round,
6-11 p. diam., bright green, with colourless membrane about
1 p thick ; in some a central or excentric spherical pyrenoid-like
body 2-3 p diam. can be distinguished ; reproduction is by
internal sporulation. Zahlbruckner, Cat. Lich. Univ. v. 802
(1928), lists this species as a Candelariella, but it has nothing
to do with that genus.

13. Alectoria divergens (Ach.) Nyl. was recorded for
Britain by Crombie in Journ. Bot. xi. 133 (1873), from Inverness,
Cairngorm (v.c. 96), leg. Crombie, 1872. The record was taken
up in the third edition of Leighton's 'Lichen Flora,' 78 (1879),
by Crombie in his Mon. Lich. Brit. i. 210 (1894), and by A. L.
Smith, Mon. Brit. Lich. ed. 2, i. 186 (1918). On examination of
Crombie's specimen in the British Museum Herbarium, it was
found, however, not to belong to this species, but to Alectoria
nitidula (Th. Fr.) Wain, in Medd. Soc. F. et Fl. Fennic. vi. 116
(1881) (Bryopogon jubatus var. nitidulus Th. Fr. in Nov. Act.
Reg. Soc. Sci. Upsal. ser. 3, iii. 125, 1861), which occurs in the
mountains of Scandinavia and in the Arctic (W. Greenland,
Franz Josef Land). The Scottish specimen agrees with Havaas,
Lich. Norveg. 402 in Herb. Helsinki, and the internal structure
and reactions of the medulla (KHO+faintly brownish, Pd+yellow
then miniate red) tally well with the description given by Lynge
in MeddeJ. om Gronland, cxviii. no. 8,166-7 (1937). As mentioned
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above, it was found in Inverness, Cairngorm (v.c. 90**). For the
time being Cornicularia divergens must be expunged from the
British lichen-flora, but it will probably be found eventually
at higher altitudes in Scotland.

14. Alectoria (Snbgen. Eualectoria) nigricans (Ach.) Nyl-
Lich. Scandin. 71 (1861). Cornicularia ochroleuca /3 C. nigri.
cans Ach. Lichenogr. Univers. 615 (1810).

f. Goemoerensis Gyel. in Nyt Mag. f. Naturvidenskab. Ixx.
43 (1932).

" Thallus omnino pallidus vel rubeseenti-pallidus, solum
apicibusminus nigrescentibus " (Gyelnik, descr. orig., I.e.). Two
specimens in the British Museum Herbarium are referable to
this form :—

(1) N. Wales**, exact locality not stated, leg. J. W. Griffiths.
(2) N. Wales, Carnarvonshire, Glyder (v.c. 49**), leg. H.

Davies.

15. Bitellia (Sect. Diplotomma) ciilorophaea Lettau in
Hedwigia, hi. 244 (1912). Lecidia chlorophaea Leight. Lich. Fl.
Gt. Brit. ed. 1, 328 (1871). Diplotomma porphyricum Arn. in
Verhandl. Zool.-Bot. Ges. Wien, xxii, 300 (1872).

I was able to examine the type-specimen of Arnold's " Diplo¬
tomma porphyricum " through the courtesy of Dr. v. Schoenau of
the Botanische Staatsanstalten, Munich, and found it to be
identical with Leighton's plant.

In the typical form of this species the thallus is always
neatly areolate (see figure) ; this distinguishes it from

Yar. tenuis M. Lamb, var. n. Thallo tenuiori, maculas minutas
orbiculares efficienti, tantum irregulariter tenuissimeque rimoso
(haud areolato) a forma primaria recedit.

Somerset, Kingston near Taunton (v.c. 5**), on non-calcareous
stone of a wall, leg. W. Watson & I. M. L., 1937 (I. M. L. coll.
no. 466).

Thallus forming small orbicular patches 4-7 mm. diam.,
in centre about 0-2 mm. thick, becoming thinner towards peri¬
phery, which is bounded by a thin, vaguely defined, dark grey
or blackish hypothallus ; irregularly rimose with very narrow
cracks (less than 0-1 mm. across) which run in various directions
and may here and there anastomose to form irregular areolae ;
but the thallus is not as a whole areolate. C :rface of thallus
smooth, even, pallid dull pinkish brown or yellowish ash-grey,
matt, not pruinose, not reacting with CaCl202, or with KHO and
Pd, if the latter are applied in small quantities ; but in large
amounts KHO gives a dark blood-red, and Pd a pale lemon-
yellow, coloration to the surface of the thallus. Medulla KHO+
yellow then bright red, Pd+lemon-yellow, CaCl202—, I—.
Apothecia numerous, at first sunk in the thallus and of an aspici-
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lioid appearance, then becoming ^emergent, but with a persistent
thalline or pseudothalline integument which gives them a lecano-
rine aspect; 0-3-0-4 mm. diam. ; disc plane or rarely slightly

a

4
1 MM

a, Buellia chlorophaea (Leight.) Lettau, typical form ; thalline areolae and
apothecia. b, var. tenuis M. Lamb ; portion of thallus with apothecia.

convex, dark brown-black (both wet and dry), minutely roughened^
not pruinose.

The internal anatomy of this specimen is in perfect agreement
with that of the typical form.
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LICHENOLOGICAL NOTES FROM THE BRITISH MUSEUM
HERBARIUM.—IV. RHIZOCARPON SECT. GATOCAR-
PON IN THE BRITISH ISLES.

By I. Mackenzie Lamb, B.Sc., F.L.S.
The following key and notes may be useful to those wishing

to identify British species of Rhizocarpon (Sect. Gatocarpon).
This section has been included in the genus Buellia by A. L. Smith
in her ' Monograph of British Lichens,' but the presence of the
hyaline spore-halo and the striking parallel series exhibited
by its species to certain members of the Eurhizocarpon-seotion
show where its true affinity lies ; see Th. Eries's remarks in
Lichenogr. Scand. i. 611 (1874). Continental and Arctic species
of Rhizocarpon have been partly dealt with by Lynge (1932,
1936), Malme (1914), Schade (1935), and Vainio (1922).

The revision of the British material brought to light several
points of considerable taxonomic and phytogeographical interest,
chief among which were the discovery in Scotland of R. crystalli-
genum Lynge, hitherto known only from E. Greenland (see p. 131),
and the fact that most of the material formerly known as
" Buellia confervoides " belongs to a distinct and hitherto unde-
scribed species (see p. 132).

Except where otherwise stated the specimens listed are
preserved in the British Museum Herbarium. My cordial thanks
are due to Mr. E. C. Wallace, Dr. W. Watson, and Mr. W. Young
for their kindness in sending me material for revision.

The numbers in brackets after the localities refer to the vice-

county divisions of the British Isles elaborated by H. C. Watson
and R. L. Praeger ; a key to these will be found in the ' Census
Catalogue of British Mosses,' compiled for the British Bryological
Society by J. B. Duncan (1926).

Key to the Species of Rhizocarpon (sect. Catocarpon)
found in the British Isles*.

1. Thallus bright yellow 2.
Thallus whitish or brown 4.

2. Thallus K— R. oreites (Wain.) Zahlbr.
Thallus K+red 3.

3. Spores 13-18 x 7-5-8-5 p R. crystalligenum ~Lynge.
(Spores 18-28 X 9-15 p R. chionophilum Th. Fr.).

4. Medulla I+blue f 5.
Medulla I- .... 6.

5. Epitheeium purple-red-brown R. polycarpum (Hepp) Th. Fr.
Epithecium aeruginose-blackish or

olivaceous-blackish R. atlanticum M. Lamb.

* Species not yet recorded but which may probably be found in the
British Isles are included in brackets.

f The medullary reaction with iodine should always be tested under the
microscope.
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6. Thallus whitish, of large areolae R. deludens (Nyl.) Zahlbr.
Thalhis brownish, of small areolae .... 7.

7. Epithecium aeruginose-blackish or
olivaceous-blackish R. Hochstetteri (Kbr.) Vain.

(Epithecium purple-red-brown R. badioatrum (Flk.) Th. Fr.)

1. R. oreites (Wain.) Zahlbr. apud Engler & Prantl, Nat.
Pflanzenfam. i. Teil, Abt. 1*, 138 (1905). Lecidea oreites Wain,
in Medd. Soo. Fauna Fl. fenn. x. 126 (1883). "Buellia alpicola"
in A. L. Sm. Mon. Brit. Licb. ii. 180 (1911) & ed. 2, ii. 196 (1926)
excl. descript. (non Lecidea atro-virens fi. alpicola Wbg. Fl. Lappon.
474; 1812).

Thallus K—, medulla I— ; epithecium purple-red-brown.
The statement " K-j-deep yellow, at length orange-red" in
A. L. Sm. Mon. Brit. Lich. ii. 180 (1911) and ed. 2, ii. 196 (1926)
is a mistake, the result of a confusion with R. chionophilum
Th. Fr., a species not yet found in the British Isles, but which
should be sought for.

R. oreites does not appear to be common in the British Isles ;
it seems to be restricted to the high mountains of the Scottish
Highlands.

Scotland : Perth, near summit of Ben Lui (87), coll.
W. Watson, 1929 (Herb. Wats.) ; Perth, near Killin (88), coll.
J. Crombie, 1878 ; Perth, summit of Ben Lawers (88), coll.
J. Stirton, 1878; Aberdeen, Morrone near Braemar (92),
coll. J. Crombie ; Inverness, Cam Mar Dearg by Ben Nevis
(97), altit. about 1140 m., coll. E. Wallace, 1938 (Herb. Wallace,
no. 129).

2. R. crystalligenum Lynge in Skr. Svalb. og Ishavet,
no. 47, 19 (1932).

New to the British Isles. A specimen collected on Ben Nevis
by Lauder Lindsay, and preserved hi the Herbarium of the
Edinburgh Botanic Garden, proved on critical examination
to belong here. Previously Dr. Watson and myself had agreed
to place it provisionally under the old comprehensive name of
" Buellia alpicola," and as such it was recorded in Trans, bot.
Soc. Edinb. xxxii. 512 (1939). The specimen agrees so well with
Lynge's description that I have no doubt concerning the identi¬
fication. It has externally much of the appearance of R. oreites,
with lemon-yellow areolae 0-4-P0 mm. diam. either contiguous
or dispersed on a conspicuous black hypothallus. Thallus
K+yellow then blood-red, with precipitation of acicular crystals
under the microscope; medulla I—. Apothecia numerous,
0-6-1-0 mm. diam., arising between the areolae, adpressed-sessile,
not constricted at base, round or difform by mutual pressure,
black, plane, matt, epruinose, with moderate, hardly prominent,
finally evanescent, proper margin. Hypothecium dark reddish
brown. Thecium 70-85/x high, purple-red-blackish above,
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otherwise colourless or in places faintly sordid purplish. Para-
physes about 2 p. thick, embedded in mucilage. Spores 6-8 in
ascus, 1-septate, ellipsoid, not constricted at septum, soon very
dark and opaque blackish, 15-18 X 7-5-8-5 p.—Bpithecium sordid
violet with K.

The only previous records for this species were from E. and
S.E. Greenland, and hence the Scottish find is of great phyto-
geographical interest, and leads one to suspect that this species
may occur also in Iceland and even in Scandinavia. Our plant
was presumably collected at high altitude (Ben Nevis is 1343 m.
high), but unfortunately Lauder Lindsay left no information
on this point.

Scotland : Inverness, Ben Nevis (97), coll. Lauder Lindsay,
1856 (Herb. Bot. Gard. Edinb.).

3. R. polycarpum (Hepp) Th. Er. Lich. Scandin. i. 617
(1874). Lecidea confervoides var. polycarpa Hepp, Abb. u.
Beschr. Spor. Flecht. Europ. Heft 1, no. 35 (1853). " Buellia
badioatra " in A. L. Sm. Mon. Brit. Lich. ii. 182 (1911) & ed. 2, ii.
198 (1926) pro parte {non Lecidea badio-atra Elk. apud Sprgl.
Neue Entdeck. Pflanzenk. ii. 95 (1821)). " Buellia confervoides "
in A. L. Sm. loo. cit. pro min. parte (non Bhizocarpon confervoides
DC. El. Frang. ii. 366 (1805)).

Easily distinguished from R. badioatrum (Flk.) Th. Fr. by the
positive reaction of the medulla with iodine, and from R. atlan-
ticum M. Lamb by the purple-red-brown colour of the
epithecium, which gives the reactions: K+purple-violet,
HNOg-.

Three specimens called " Buellia badioatra " in the British
Museum Herbarium were reinvestigated ; the first, from Scotland,
Loch-na-Cat, is one of the specimens of R. polycarpum listed
in the next paragraph ; the second, from Eire, Killarney, is a
species of Lecidea ; and the third, described by Nylander as
Lecidea atrobadia (Buellia badioatra var. atrobadia A. L. Sm. Mon.
Brit. Lich. ii. 183 (1911)) proved on examination to be a distinct
variety of R. polycarpum, described below. Hence for the time
being R. badioatrum must be expunged from the British lichen
flora, although it will probably be found eventually.

R. polycarpum in its typical form is apparently rare but evenly
distributed in the British Isles.

England : Somerset, Bossington near Porlock (5), "common
on shingle stones," coll. W. Watson, 1913 (Herb. Wats.) ; Flint,
Bangor (51), coll. W. Johnson (Johns. Lich. Herb. exs. no. 511,
as " Buellia confervoides ") ; Scotland : Perth, Ben Lawers,
Loch-na-Cat (88), coll. J. Crombie ; Perth, Kinloch Rannoch
(88), coll. J. Stirton, 1882.

Var. atrobadium (Nyl.) M. Lamb, comb. nov. Lecidea atrobadia
Nyl. in Flora, lv. 361 (1872). Buellia badioatra var. atrobadia
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A. L. Sm. Mon. Brit. Lich. ii. 183 (1911). Rhizocarpon badioatrum
var. atrobadiurn Zahlbr. Cat. Lich. Univ. iv. 327 (1926).

Differs from the typical form in the dispersed, verrucose or
areolate thallus on a conspicuous, more or less radiating, black
hypothallus and in the convex-immarginate apothecia. The
latter distinguish it from the f. fallax (Wain.) Vain., in which the
apothecia are plane and marginate. In the type-specimen the
verrucose areolae are grounded, O3-0-6 mm. diam., brown or

tawny brown, matt, epruinose; apothecia on or between the
areolae, round, 0-4-0-7 mm. diam., black, immarginate, not
constricted at base, adpressed, soon convex and almost hemi¬
spherical. Thallus K—, C—, K(C)— ; medulla I-j-blue (not
I— as stated by Nylander in his original description), Pd+orange-
red. Internal structure as in the typical species. The Dal-
whinnie specimen has the areolae less convex and the hypothallus
less developed, but agrees well in all other respects ; its medulla
is Pd+pale orange.

The positive reaction of the medulla with Paraphenylene-
diamine in this variety may be an important taxonomic criterion,
but further studies are necessary to determine if this is so. Lynge
has investigated the Paraphenylenediamine reactions of the
Greenland Rhizocarpon-species (Medd. Gronland, cxviii. no. 8,
93 (1937)), but did not obtain any very definite results, and
considers the test to be unsatisfactory hi this genus. I found
that a Swedish specimen of R. polycarpum ex herb. A. H.
Magnusson gave no Pd reaction, but the material from Tirol
distributed in Krypt. exs. Vindob. no. 265 had the medulla
Pd+orange. Arnold, Lich. exs. no. 559 (a, b, and c), from Tirol,
has medulla Pd—. Rasanen, Lich. Penn. exs. no. 301, from N.W.
Finland, has medulla Pd+indistinctly yellow. All these speci¬
mens are undoubtedly the same species, R. polycarpum. There
seems also to be some variability as regards the K(C) reaction ;
in R. polycarpum it appears to be almost always negative, thus
affording another contrast with R. atlanticum, but in one specimen
(from Somerset, Bossington) a distinct red reaction was obtained
with K(C).

Var. atrobadium is known from the following two localities:—
Scotland : Perth, Ben-y-Gloe near Blair Athole (89), coll.

J. Crombie ; Inverness, Dalwhinnie (96), coll. Lauder Lindsay,
1867 (Herb. Bot. Gard. Edinb.).

4. R. atlantieum M. Lamb, sp. n.
" Buellia confervoides " in A. L. Sm. Mon. Brit. Lich. ii. 182

(1911) & ed. 2, ii. 198 (1926) pro max. parte (nomen ambiguum).
"Buellia atroalba" in A. L. Sm. op. cit. ii. 183 (1911) & ed. 2,
ii. 199 (1926) pro max. parte (nomen dubium). " Lecidea atro-
albicans " in Leight. Lich.-El. Gt. Brit. ed. 3, 328 (1879) .(non
Lecidea atroalbicans Nyl. in Flora, lviii. 363 (1875)).
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Diagn. : Sicut R. polycarpum, sed differt thallo plerumque
K(C) rubescenti atque epithecio seruginoso-fuligineo (nec pur-
pureo-fuligineo ut in R. polycarpo).

Descriptio typi : Thallus e plagulis confluentibus compositus,
usque ad 6 cm. diam. vel etiam major, hypothallo atro, tenui,
subfimbriato circumdatus; tenuis (0-1-0-25 mm. crassus),
areolatus, lsevigatus, pallide fuscescens vel rufofuscescens (nec
cinerascens), K—, C—, K(C)+rubescens ; areolis planis vel
rarius ,convexis, 0-25-0-7 mm. diam., aut contiguis, angulosis
ac rimis angustis separatis, aut (peripheriam versus) magis
discretis, subrotundatis, bypothallo instratis ; opacus, epruinosus.
Isidia sorediaque desunt. Medulla Pd—, I+cserulescens. Thallus
omnino paraplectenchymaticus, cellulis rotundatis, leptoderma-
ticis, 4-5 p diam., ubique fiavocinereo-nubilatis ; cortex 12-20 p
crassus ; medulla ad 30 p crassa, passim fere obsoleta ; stratum
gonidiale subcontinuum, 50-90 p crassum; gonidia proto-
coccoidea, bete viridia, discreta, leptodermatica, 9-15 p diam.—
Granula nubilantia corticis medullseque in KHO sese dissolv-
entia.—Apothecia numerosa, irregulariter sparsa, inter areolas
enata, thallum sequantia aut leviter prominentia, arete adnata,
basi haud constricta, rotundata vel obtuse angulosa, plana vel
leviter convexa, 0-3-0-6 mm. diam., atra, opaca, epruinosa ;
margine proprio obsolescenti, interdum visibili, valde indistincto,
haud prominulo. Excipulum lateribus evolutum (hypothecii
continuatio), extus fusconigrum, intus obscure fuscum, para-
plectenchymaticum, cellulis isodiametricis leptodermaticis 4-6 p
diam. Hypothecium obscure fuscum, inferne paraplectenchy-
maticum sicut excipulum, superne hyphis erectis adnatis 3-4 p
crassis formatum. Thecium 105-125 p altum, superne seruginoso-
vel sordide olivaceo-nigricans, ceterum incoloratum ; paraphyses
2-3 p crassse, gelatinam percurrentes, ramoso-connexse, septatse
(articulis 7-15 p longis), apicibus obscuratse et parum clavatse
(usque ad 4 p). Sporse 8nse in asco, subbiseriatse, oblongo-
ellipsoideae, constanter 1-septatse (cellulis aequalibus), ad septum
stepe constrictse, incoloratse (demum fuscescentes), 23-26 x 10-13p,
corona hyalina 2-4-5 p crassa indutse.—Thecium I+cserulescens
dein cseruleo-nigrescens ; epithecium HN03+erubescens, KHO—
vel magis viridescens.—[Pycnidia non visa.]

The above description is based upon the specimen Crombie,
Lich. Brit. exs. no. 186 (" Lecidea atro-alba "), which has been
selected as the type.

" Buellia confervoides " in A. L. Sm. loo. cit. is there said to
be derived from Krempelhuber's epithet in Denkschr. bayer.
bot. Ges. iv. 2. Abth., 200 (1861). Krempelhuber, however,
does not there publish the epithet for the first time, but attributes
it to Schaerer, referring presumably to Lecidea confervoides Schaer,
Lich. Helv. Spicil. sect. 3, 128 (1828), which, according to the
synonymy given, is based upon Rhizocarpon confervoides DC.
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Fl. Frang. ii. 366 (1805). The latter has been taken up as another
species, a Eurhizocarpon, in A. L. Sm. Mon. Brit. Lich. ii. 195
(1911) & ed. 2, ii. 211 (1926). Th. Fries (Lich. Scandin. i. 618
(1874)) has shown that the type material in the herbarium of
De Candolle is heterogeneous, being composed of a mixture of
Rhizocarpon- and Lecidea-species, and hence the names " Buellia
confervoides " and " Rhizocarpon confervoides " must be rejected
(nomen ambiguum ; see Internat. Rules Bot. Nomencl. ed. 3, Art.
62 (1935)). Zahlbruckner (Cat. Lich. Univ. iv. 338 (1926))
enumerates the " Buellia confervoides " of A. L. Smith and others
as a synonym of Rhizocarpon polycarpum (Hepp) Th. Fr., but the
latter is specifically distinct, chiefly by reason of the purple-red-
brown (not seruginose-blackish) epithecium.

The true Lecidea atroalbicans Nyl. is identical with Rhizocarpon
polycarpum ; it was based on the specimen Arnold, Lich. exs.
no. 559, which is typical of the latter species. The British
specimens formerly called " Lecidea atroalbicans," and included
in A. L. Smith Mon. Brit. Lich. under " Buellia confervoides
are, however, not R. polycarpum but the new species R. atlan-
ticum.

A. L. Smith (Mon. Brit. Lich. ii. 183 (1911) & ed. 2, ii. 199
(1926)) records " Buellia atroalba," supposed to be the Lichen
atroalbus of Linnaeus, from several British localities, stating in the
second edition that the medulla reacts positively with iodine.
The identity of the Linnaean specimen is uncertain and cannot
be ascertained *, so that this epithet should be discarded as
nomen dubium (Internat. Rules Bot. Nomencl. ed. 3, Art. 63
(1935)). The British specimens called " Buellia atroalba " were
found, apart from two exceptions, to belong to Rhizocarpon
atlanticum, the exceptions being two specimens of R. Hoch-
stetteri (Kbr.) Vain.

The distinction of the epithecium is a good systematic
criterion, for the two types of coloration are due to different
chemical substances; the purple-red-brown or purple-red-
blackish pigment found in R. polycarpum, R. geographicum,
and several other Rhizocarpon-species is the " Lecanora-red "
of Bachmann (in Jb. wiss. Bot. xxi. 32 (1890)), and turns purple-
violet on the application of KHO. R. atlanticum, on the other
hand, produces hi its epithecium the greenish fuliginous substance
called by Bachmann " Lecidea-green," which is KHO—, HN03+
red, and occurs also in R. (Eurhizocarpon) distinctum and R. ob-
scuratum.

R. atlanticum differs from R. Richardi (Lamy) Zahlbr. and
R. decinerascens (Nyl.) Zahlbr. in the always brown (not ash-grey)
thallus, and from the latter also in the larger spores. R. (Eurhizo¬
carpon]| constrictum var. polycarpioides Erichs., a variety which
seems to furnish a connecting-link between the two sections

* There is no specimen of "Lichen atroalbus " in the Linnaean Herbarium.
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Eurhizocarpon and Catocarpon, is outwardly and inwardly very
similar to our species, but differs in the persistently hyaline,
occasionally 3-septate, larger spores (24-40 X10-20 p).

The variability of the species is not great. The thallus is
always a pale ashy brown, and matt; its areolae are usually
plane, seldom slightly convex. When growing on flint, as in a
specimen seen from Blakeney Point, a strong, black, fimbriate

The known distribution of Rhizocarpon allanticum M. Lamb.

and zonate, peripheral hypothallus may be developed. The red
reaction with K(C) is almost constant, and rarely an orange
colour may be produced by fresh C alone, as in a specimen
from Douglas Bay. Spores usually a long time colourless, but
occasionally the darkening may set in sooner.

I have seen JR. atlanticum as yet only from the British Isles,
where it occurs on siliceous rocks ;
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England : Cornwall, the Lizard (1), coll. W. Watson, 1924
(Herb. Wats.) ; Cornwall, Rocky Valley near Boscastle (2),
on cliff-top above the sea, growing together with Caloplaca
granulosa, C. jlavovirescens, Lecanora helicopis, and Lecidea
stigmatea, coll. I. M. L., 1939 (coll. no. 877) ; Devon, Torquay
(3), coll. R. DeaJcin ; Dorset, Chesil Beach near Abbotsbury (9),
coll. W. Watson, 1922 (Herb. Wats.) ; Norfolk, Blakeney Point
(27), coll. W. Watson, 1934 (Herb. Wats.) ; Cardigan, Llandyssil
(46), coll. W. Joshua, 1877 ; Merioneth, Barmouth (48), coll.
H. Holl; Anglesey, Rhosneigr (52), coll. J. Fry, 1925 ; Isle ofMan,
Port Soderick (71), coll. J. Martindale, 1873 ; Isle of Man, Douglas
Bay (71), coll. J. Martindale, 1873 ; Scotland : Perth, Ben
Lawers, Loch-na-Cat (88), coll. J. Crombie ; Kincardine, Port-
lethen (91), coll. J. Crombie (Cromb. Lich. Brit. exs. no. 186,
the syntype-material) ; Inverness, Loch Linnhe (97), coll.
H. Knight, 1923 ; Bute, Arran (100), exact locality not given,
coll. J. Stirton, 1871 ; Argyll, Carradale (101), coll. J. Stirton,
1894 ; Ross, Lewis, Stornoway (110), coll. Lauder Lindsay, 1866
(Herb. Bot. Gard. Edinb.) ; Eire : Kerry, Dunmore Head (I. 1),
coll. W. Watson, 1935 (Herb. Wats.) ; Cork, Cape Clear Island
(1.3), coll. I. Carroll; Galway, Connemara, Cleghan (I. 16),
coll. C. Larbalestier, 1875 (Larbal. Lich. Herb., without number) ;
Mayo, Clare Island (I. 27), coll. M. Knowles, 1910 ; Mayo, Achill
Island, base of Slievemore Mt. (I. 27), coll. ? ; Northern Ire¬
land : Down, Ardglass (I. 38), coll. W. Mudd.

5. R. deludens (Nyl.) Zahlbr. Cat. Lich. Univ. iv. 332
(1926). Lecidea deludens Nyl. in Flora, lvi. 296 (1873). Buellia
deludens A. L. Sm. Mon. Brit. Lich. ii. 182 (1911) & ed. 2, ii. 197
(1926).

This species was gathered by Crombie. in Scotland and sent
by him to Nylander, who described it as new. It has never been
found again since, and as a result of the imperfect descriptions
of it given by Nylander and A. L. Smith its real nature has
remained somewhat doubtful. Reinvestigation of the syntype-
specimen in the British Museum Herbarium shows that it is a
distinct and easily recognized species. My examination of the
syntype gave the following data :—•

Thallus effuse, indeterminate, composed of scattered or
contiguous, plane or slightly convex, grounded or irregularly
angular, smooth, matt, epruinose, whitish or cream-coloured
areolae 0-5-1-0 mm. diam. and up to 0-3 (-0-5) mm. thick,
embedded in a conspicuous, thin, black hyjwthallus, which is in
places irregularly branched and anastomosing at the periphery
(following the minute depressions in the rock-surface). Areolae
K— or indistinctly yellowish, C—, K(C) as with K alone,
Pd— or faint yellow ; medulla I—, K— or faintly yellowish,
Pd+intense persistent yellow. Areolae corticate, with upper
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cortex 45-60p deep and densely yellowish-nubilated, composed
of vertically parallel, conglutinated, palisade-like, very indistinct
and gelatinized hyphse about 3 p. tbick ; gonidial stratum even,
45-60 p deep; gonidia protococcoid, 8-12 p diam., discrete,
tbin-walled; medulla compact, shallow, not over 45 p deep,
in places not developed at all, heavily nubilated and exactly
similar in structure to the cortex ; grading into the dark hypo-
thalline tissue below. Hypothalline tissue dense blue-black,
paraplectenchymatic, with indistinct outlines of cells 3-5 p diam.—
In KHO upper half of cortex remains dull yellowish and semi-
opaque ; rest of cortex and medulla become colourless and
hyaline.—Apothecia numerous, immersed between or in thalline
areolae, level with thallus, ground or irregularly angular,
0-8-1-5 mm. diam., black, matt, not pruinose, plane, with ill-
defined, non-prominent, moderate, proper margin, usually
divided by a deep crack from the thallus. Excipulum in section
dark brown (in places with a purple tinge), entire but grading
into hypothecium, 60-100 p deep below, paraplectenchymatic,
of iisodiametric cells 4-5 p diam. with fairly thin, brown or
yellow-brown walls ; at sides, next to thecium, formed of parallel-
adnate, flabellate-radiating, brown-walled hyphse. Hypothecium
dark brown (paler above), composed of vertically parallel, adnate
hyphse 2-3 p thick with thin brown or yellow-brown walls.
Thecium 125-150 p high, purple-red-brown in upper 15-24 p
(KHO+purple-violet), otherwise colourless. Paraphyses em¬
bedded in copious mucilage, but very distinct, somewhat irregular
in outline, 1-5-2-0 p thick, branched and connected, septate
with septa 6-12 p apart, at tips slightly clavate (up to 3-5 p)
and purple-red-brown; otherwise colourless. Spores 8 and
irregularly biseriate in ascus, 1-septate, constricted at septum,
with equal cells, soon dark greenish, 27-31-5 x 12-15 p (Nylander
gives 22-27 x 8-13 p), clothed hi a hyaline slime-sheath 3-5 p
thick.—Thecium blue then blue-black with I.—[No pycnidia
seen.]

Scotland : Perth, Ben-y-Gloe (=Cairn Gowar) near Blair
Athole (89), coll. J. Crombie.

6. R. Hochstetteri (Kbr.) Vain. Lich. Pennic. ii. 332
(1922). Catillaria Hochstetteri Kbr. Parerg. Lich. 195 (1861).
Lecidea colludens Nyl. in Flora, liii. 38 (1870). Buellia colludens
Arn. in Flora, liii. 479 (1870) ; A. L. Sm. Mon. Brit. Lich. ii. 181
(1911) & ed. 2, ii. 197 (1926). Rliizocarpon applanatum Th. Fr.
Lich. Scandin. i. 618 (1874). Lecidea applanata Leight. Lich.-Fl.
Gt. Brit. ed. 3, 327 (1879) (non Chev.). " Buellia atroalba "
in A. L. Sm. op. cit. ii. 183 (1911) & ed. 2, ii. 199 (1926) pro min.
parte (?iomen dubium).

Hochstetteri is the earliest valid epithet for this species.
Rhizocarpon applanatum Th. Fr. is based upon Lecidea atroalba
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var. applanata Fr. Summa Veget. Scandin. 116 (1846), which
was up to the time of its description by Th. Fries in 1874 a nomen
nudum, and in any case subspecific in rank.

It appears to be as widely distributed in the British Isles
as R. atlanticum ; I have seen specimens from eighteen localities.
The typical state and the f. colludens (Nyl.) Vain, are about equally
common ; the latter differs in its thin, smooth, subcontinuous
thallus, a modification which according to Schade (1935) is
probably the result of animal agencies (snails).

England : Cornwall, Bodmin Moor, Rough Tor (2), coll.
E. M. Holmes ; Devon, Cornwood (3), coll. W. Watson, 1932 (Herb.
Wats.) (f. colludens) ; Brecon, Llanwrtyd (42), coll. H. Knight,
1921 (f. colludens) ; Merioneth, Dolgelley (48), coll. H. Holl
(f. colludens) ; Merioneth, Cader Idris (48), coll. H. Holl (f.
colludens) ; Merioneth, Capel Arthog (48), coll. W. Leighton,
1875 (f. colludens) ; Leicester, Bradgate Park (55), coll. C. Lar-
balestier (Larbal. Lich. Herb. no. 355) (f. colludens) ; Lancashire,
Hindburndale (60), coll. W. Watson, 1934 (Herb. Wats.) (f.
colludens) ; Westmorland, Nan Bield (69), coll. J. Martindale,
1886 ; Westmorland, Mardale (69), coll. J. Martindale, 1869 ;
Cumberland, Eskdale (70), coll. W. Johnson (Johns. Lich. Herb,
exs. no. 391, as " Lecidea colludens ") (f. colludens) ; Cumberland,
Keswick (70), coll. A. L. Smith, 1922 (f. colludens), and W. Watson,
1933 (Herb. Wats.) (f. colludens) ; Cumberland, Thirlmere,
Launchy Gill (70), coll. W. Watson, 1933 (Herb. Wats.) ; Soot-
land : Perth, Ben Ladi (87), coll. Lauder Lindsay, 1867 (Herb.
Bot. Gard. Edinb.) ; Perth, Ben Lawers (88), coll. I. Carroll,
1864, J. Stirton, 1870, and J. Crombie (the latter specimen
f. colludens) ; Perth, Ben Lawers, Loch-na-Cat (88), coll. H. Holl;
Eire : Cork, near Cork (I. 4 or I. 5), coll. I. Carroll (f. colludens) ;
Galway, Connemara, Kylemore (I. 16), coll. C. Larbalestier,
1875 and 1878 (the latter specimen f. colludens).

Literature cited.

Lynge, B. " A Revision of the Genus Rhizocarpon (Ram.) Th. Fr.
in Greenland." Skr. Svalb. og Ishavet, no. 47 (1932).

. " The Lichen Genus Rhizocarpon on the West and North Coast
of Spitsbergen and Nordostlandet (the North East Land)." Svensk
bot. Tidskr. xxx. 307 (1936).

Mai/me, G. O. " Vastra Jamtlands Rhizocarpon-Arter." Svensk bot.
Tidskr. viii. 273 (1914).

Schade, A. " Die sachsischen Arten der Flechtengattung Rhizocarpon
(Ram.) Th. Fr." Beih. bot. Zbl. liv. Abt. B, 75 (1935).

Vainio, E. " Lichenographia Fennica.—II," Acta Soc. Fauna Flora
fenn. liii. no. 1 (1922).



[Extracted from The Journal oe Botany, June, 1941.]

LICHENOLOGICAL NOTES FROM THE
BRITISH MUSEUM HERBARIUM.—V.

By I. Mackenzie Lamb, B.Sc., F.L.S.

1. Parmeliopsis aleitrites (Ach.) Nyl. Synops. Lich. ii.
54 (1885). Lichen aleurites Ach. Lichenogr. Suec. Prodrom. 117
(1798).

As Kofarago-Gyelnik has pointed out in his " Eragmenta
Lichenologica I " (' Lilloa,' iii. 69 (1938)), the name " Parmeliopsis
pallescens (Hoffm.) " cannot be used for this species, because
" Lichen pallescens " was first published, not by Hoffmann, but by
Linnaeus. Another " Lichen pallescens" was published by
Necker before Hoffmann's use of the epithet, and, in fact, each
of these three authors applied it to a different plant. Hoffmann's
erroneous application of the name to the species now under
consideration is of no consequence, and he cannot be cited as the
authority for it; in spite of the fact that he figured and described
it fourteen years before it was published by Acharius as " Lichen
aleurites" the latter must, nevertheless, stand as the valid name.

In the New Forest (Hampshire, vice-county 11) a curious
state of this species is not uncommon on wooden gateposts, and
is characterized by the complete absence of marginal lobes. The
thallus is formed entirely of a crust of isidia up to 4-5 mm. thick,
indeterminate, irregularly rimose, and brownish green. The
granulate isidia are borne on crowded, whitish, branched stalks
which appear to root directly into the substratum. It would
seem as if the isidium is here leading an independent existence,
as has been shown in Ricasolia amplissima (Scop.) Leight. (see
Dughi's account in Bull. Soc. Bot. France, Ixxxiii. 671 (1936) ;
and lxxxiv. 430 (1937)).

The chemical reactions of this species are : KHO+intense
yellow, Pd+orange-red.

2. Ramalina geniculata Hook f. & Tayl. in London Journ.
Bot. iii. 655 (1844).

Cornwall: St. Nectan's Valley near Boscastle (vice-county
2), on twigs of Salix sp. overhanging a stream, coll. I. M. L.,
1939 (coll. no. 842).

New to England ; the only previous record for the British
Isles was from Eire : Galway, Connemara, Killary Bay (vice-
county I. 16).

As this species was originally described from New Zealand,
and is apparently mainly tropical and subtropical in its dis¬
tribution, I thought it best to compare the British and Irish
specimens once again with the type at Kew, and this comparison
convinced me that R. geniculata does indeed occur in the British
Isles,
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The type-specimen has been figured by R. Heber Howe, jr.,
in ' Bryologist,' xvii. pi. x. fig. 3 (1914). The following additional
description is based on my own investigation of the same specimen
from New Zealand *.

Thallus loosely tufted, 3 cm. high, of dichotomously branched
laciniae up to 1-5 mm. broad at base, narrowing to 0-3 mm. at
tips, slightly flattened or rarely subterete, smooth or in places
obsoletely lacunose, but not canaliculate ; ^fistulose, here and
there with rounded holes up to 0-5 mm. diam. exposing the
hollow cavity of the interior. Tips of lacinias pointed, often
forked just below apex. Surface of thallus now pallid brown
(" albido-cinereus " in fresh state according to Hook. f. & Tayl.,
descr. orig.), shining ; no soredia, isidia, or striae present. Surface
of thallus and medulla KHO—, CaCl302—, KH0(CaCl202) —,
Pd—. Thalline cortex covered with an outermost, amorphous,
pale yellowish cuticula 3-0-4-5 p thick; itself dull yellow -

nubilated, 10-18p deep, of conglutinated, very indistinct, thick-
walled hyphse running in various directions. Mechanical tissue
developed within and adnate to the cortex in the form of a fl;
continuous or slightly interrupted ring of colourless tissue very
irregular in outline (15-70 p thick), composed of conglutinated,
thick-walled, longitudinally-running hyphse of which only the
tubular lumina (1-2 p diam.) are visible. Medulla scantily
developed as a thin lining around the inner cavity, consisting
of loosely interwoven, colourless, rather thick-walled hyphse 3-5
(-6) p diam. Gonidial algse scattered in irregular groups entangled
in the medullary hyphse ; protococcoid, now pale green, spherical,
11-17 p diam., thin-walled.—Apothecia numerous, situated later¬
ally near the tips of the lacinise, the branch-apex being deflexed
and continued below the apothecium ; 1-2 mm. diam., discoid,
well-constricted at base, with thalline integument smooth on
underside ; at first plane, with an extremely thin, entire, thalline
margin, then finally convex with the margin excluded ; disc
smooth, matt, dull yellowish flesh-coloured, but appearing pale
yellow on account of abundant, glaucous-yellow pruina. Thalline
margin of same structure as rest of thallus, with an inner narrow
cavity lined with medullary hyphse and numerous clumps of
gonidia, but with mechanical tissue not or only very sparingly
developed. Hypothecium 30-40 p deep, resting on the medulla
and gonidia of thalline margin ; pale yellowish in section, com¬
posed of compacted, indistinct, conglutinated, thick-walled

* There are three specimens in the Hooker herbarium at Kew bearing
the name " Ramalina geniculata" and they are all from New Zealand.
Attention has already been drawn to this fact by Muller Arg. (' Flora,'
132 (1888)), who identified them as R. inflata fi gracilis Mull. Arg.
(=R. subgeniculata Nyl.), R. gracilis Nyl., and R. linearis (Aeh.) Nyl.
respectively. In my opinion two of the specimens are identical, and I would
refer the third to R. yemensis rather than to R. linearis. Heber Howe,
jr., has selected and figured one of these specimens as a lectotype of
R. geniculata (op. cit.), and the description now given is based on this same
specimen.
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hyphse running in various directions (only their tubular lumina,
about 1 [j, diam., visible). Thecium 50-60/a high, heavily
interspersed with opaque yellowish granules in upper 8-12 p,
otherwise hyaline. Paraphyses concrete, simple or occasionally
branched, about 1-5 p thick, at tips slightly capitate (up to 3 p),
septate with septa 5-8 p apart. Asci clavate-saccate, 40-42 x
10—17 p, with wall 1-0-1-5 p thick at sides, at apex slightly
thicker (up to 4 p). Spores 6-8 in ascus, biseriate, 1-septate,
elongate-ellipsoid, not constricted at septum, straight or rarely
very slightly curved, 12-14 x 5-6 p.—With iodine, whole thecium
blue, then darkening to blue-green-blackish.—[No pycnidia seen.]

My Cornish specimen agrees very well with the type, the only
difference worthy of note being that the spores may be either
straight or curved, both kinds being present in about equal
proportions. Nylander, in his Recogn. Monogr. Ramal. (Bull.
Soc. Linn. Normand. ser. 2,iv. 101 (1870)), mentions on p. 166
that in this species the spores are sometimes slightly curved.

Several species, of which this is one, belonging to Wainio's
stirps Fistularia of sect. Euramalina, are difficult to distinguish
on account of their close morphological similarity. Chief among
them are : (1) R. dilacerata (Hoffm.) Wain. (=R. minuscula Nyl.),
which is characterized by its dwarf growth (1, rarely 2 cm. high)
and finely lacinate thallus ; (2) R. inflata, Hook. f. & Tayl.,
regarded by Heber Howe, jr., as synonymous with R. geniculatei,
but apparently distinct by reason of its thicker and more tubular
thallus ; and (3) R. pusilla Duby, very similar to the foregoing,
but distinguished by the immersed apothecia situated in the
apices of the swollen lacinise. R. geniculate and R. dilacerata
are the only members of this Fistularia-stirps known to occur
in the British Isles, and their distribution is very different, the
latter being a subarctic-alpine species having its centre of dis¬
tribution apparently in northern Europe (with a secondary base
in the central European Alps) ; in the British Isles it is known
onfy from the Scottish Highlands (Aberdeenshire, Braemar,
Craig Cluny). R. geniculata, on the other hand, reaches the British
Isles only on the extreme south and west, and is probably one
of the most oceanic species in the European lichen-flora.

3. Alectoria Smithii D. R. in Ark. f. Bot. xx A. 14 (1926).
Syn. A. bicolor var. Berengeriana Mass. ex Anzi, Lich. rar. Venet.
no. 17 (1863) (nomen nudum) ; A. Berengeriana Gyel. in Nyt Mag.
Naturvidensk. lxx. 61 (1932).

Devonshire : Dartmoor, Wistman's Wood (vice-county 3),
on a mossy tree trunk, coll. W. R. Sherrin & T. Stephenson, 1939.—
Sterile.—New to the British Isles.

This species of the subgenus Bryopogon differs from A. bicolor
(Ehrh.) Nyl. in the presence of soredia and the negative reaction
with Paraphenylenediamine (in A. bicolor the medulla is Pd+red).
Otherwise it resembles the latter species closely, having the same
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short, divergent, secondary branches and black stem-bases.
The Devonshire plant conforms closely to the syntype material
of " A. bicolor var. Berengeriana " distributed in Anzi, Lich.
rar. Venet. no. 17, but has more numerous soredia. Soredial
development appears to be somewhat fluctuating in this species;
in the specimen distributed by Suza, Lich. Bohemoslovak.
no. 58, for instance, the soredia are few and very small.

A. Smithii was first described from China ; in Europe it has
up till now been reported from Finland, S. Germany, Hungary,
Italy, and Subcarpathian Russia.

4. Physcia grisea (Lam.) Zahlbr. in Ann. Naturhist. Mus.
Wien, xxvi. 177 (1912). Lichen qriseus Lam. Encycl. Meth. Bot.
iii. 480 (1789).

E. Hillmannii Lynge in Rabh. Krypt.-Fl. Deutschl., (Esterr.
u. d. Schweiz, ix. Abt. 6, Lief. 1, 177 (1935).

Sussex : Groombridge (vice-county 14), on the trunk of
Populus sp., coll. E. C. Wallace, 1940 (no. 425).—Sterile.

This form, new to the British Isles, differs from the typical
species in the presence of minute, furfuraceous isidia forming
an almost continuous crust over the central part of the thallus.
In this species the soredia seem to pass over almost imperceptibly
into minute isidia.

Physcia perisidiosa Erichs. in Verh. Bot. Ver. Prov. Branden¬
burg, Ixxii. 57( 1930) appears to be synonymous with the present
form, according to the exsiccatum Rasanen, Lich. Fenn. exs.
no. 89 quoted by Erichsen in Arch. Ver. Freunde Naturgesch.
Mecklenburg, n. F., xi. 30 (1936).

F. Hillmannii has been previously recorded from N. Germany
and (as P. perisidiosa) from Sweden and S. Finland.

5. Lecanora actophila Wedd. in Mem. Soc. Sci. Nat.
Cherbourg, xix. 268 (1875).

Cornwall : Rocky Valley near Tintagel (vice-county 2),
at the top of a cliff by the seashore, forming extensive patches
on schistose rocks, coll. I. M. L., 1939 (coll. no. 869).

Agreeing well with the description given by Magnusson in Bot.
Not. 442 (1932) and with his exsiccatum Lich. Sel. Scand. exs.
no. 172. As pointed out by Magnusson (loc. cit.), this species
is probably of more general occurrence in the British Isles than
the few records would lead one to believe. In my Cornish
specimen the spores are 9-12 X 5-6 (-7) p, often with two closely
approximated vacuoles giving the delusive appearance of a
transverse septum, as in the related species L. helicopis. The
thecium stains blue then sordid yellow-green with iodine.

6. Stereocaulon botryosum Ach. Lichenogr. Univ. 581
(1810), emend. Frey in Rabh. Krypt.-Fl. ix. iv. I. 120 (1933).
Syn. S. fastigiatum Anzi, Cat. Lich. Sondr. 11 (1860) ; S. paschale
e pulvinatum Schaer. Lich. Helvet. Spicil. sect. vi. 274 (1833).
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Frey, op. cit. p. 132, has shown that Sohaerer's original
material of " Stereocaulon paschale e pulvinatum " is a mixture
of several species, being for the greater part S. botryosum Ach..
as emended by him, and not including S. denudatum Flk. Never¬
theless, the epithet "pulvinatum" has been usually employed
in the past to designate compact forms of S. denudatum, as, for
instance, in the British Museum Herbarium, where, with one
exception, all the British material under the name " S. denudatum
var. pulvinatum " actually belongs to the latter species. The
exception is a plant from Derbyshire, Castleton (vice-county 57),
coll. Stark, and this is the true S. botryosum Ach. as emended
by Frey.

The^®tfcpr material mentioned above, which belongs to
S. denuding,™,.is its f. umbonatum (Wallr.) Wain, in Medd. Soc.
Fauna Fkra Fennic. xiv. 21 (1888) (Patellaria paschalis y
umbonata Wallr. Fl. Crypt. German, i. 442 (1831)).

Differentiation between S. botryosum and S. denudatum
is usually easy on account of the characteristic light-edged
phyllocladia of the latter, but in doubtful cases the Paraphenylene-
diamine reaction will decide—the phyllocladia of S. denudatum
and its f. umbonatum being Pd+yellow then miniate- or orange-
red, those of S. botryosum Pd— or +slowly very faint yellow.

7. Stereocaulon coralloides Fr. Sched. Crit. Lich. exs.

Suec. 24 (1824).
F. subbotryosum Frey in Rabh. Krypt.-Fl. ix. iv. I. 194

(1933).
Scotland: Inverness, Cairngorm (vice-county 96), altit.

480 m., on rocks, coll. E. W. Jones, 1938.
This form, new to the British Isles, looks at first sight very

like S. botryosum Ach. emend. Frey, but may be recognized by the
longer, coralloid phyllocladia and by the reaction of the latter
with Paraphenylenediamine (yellow then miniate-red). Pre¬
viously known only from Germany (Bavaria, Fichtelgebirge).

The original description of this form runs : " Podetia valida,
ad basim usque ad 3 mm crassa, parce ramosa, apicem versus
dense corymbiforme ramosa. Phyllocladia coacervata " (Frey,
loc. cit.).

8. Stereocaulon evolutoides (H. Magn.) Frey in Rabh.
Krypt.-Fl. Deutschl. ix. iv. I. 145 (1933). S. paschale var.
evolutoides H. Magn. in Goteborgs Kgl. Vetensk.- och Vitterh.-
Samh. Handl. xxx. no. 7, 50 (1926).

First recorded for the British Isles in these Notes, iii. p. 76
(1939), from Aberdeenshire and Inverness ; now found in Angus,
Caenlochan Glen (vice-county 90), on mossy boulders, coll.
E. C. Wallace, 1939 (no. 171).

9. Cladonia (Subgen. Cladina) leucophaea des Abb. in Bull.
Soc. Sci. Bretagne, xiii. 125 (1936).
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First recorded for the British Isles in these Notes, iii. p. 74
(1939), from Hampshire, New Forest; now found in Devonshire,
Dartmoor, Wistman's Wood (vice-county 3) by T. Stephenson,
1939.

10. Cladonia (Subgen. Cladina) mitis Sandst. Clad. exs.
no. 55 (1918) ; a correction.

This species was recorded by me in these Notes, ii. p. 161
(1938), for the first time in the British Isles from twelve English,
Scottish, and Irish localities. Subsequently the material was
sent to Dr. H. des Abbayes (Rennes), the monographer of the
subgenus Cladina, and he decided that some of it is not referable
to this species, but to C. impexa Harm. The followjhg records
of C. mitis are therefore to be deleted :— ' ,

(1) Sussex, Crowborough, ex herb. Davies.
(2) Kirkcudbright, New Galloway, Cairn Edward, coll.

Mc. Andrew.

(3) Banffshire, Rothiemurchus, coll. Crombie.
(4) Argyllshire, Ben Cruachan, coll. Crombie.
(5) Eire, Galway, Castle Kelly, ex herb. Moseley.
(6) Eire, Mayo, Achill Island, Slievemore Mt., coll. Wattam.

11. Lecidea alpestris (Smrft.) Smrft. in Kgl. Norske
Vidensk. Skrifter, ii. 2. H. 54 (1827). Lecidea sabuletorum var.

syncomista f. alpestris Smrft. Suppl. Fl. Lappon. 156 (1826).
Var. brachyspora M. Lamb in Journ. Bot. Ixxvii. 73 (1939).
Previously known from Moray and Perth. Its known dis¬

tribution is now extended by the following finds :—
E. Inverness : Fiachaill a Choire Chais (altit. 910 m.) and

Coire an T'Sneachda (altit. 910 m.) (vice-county 96).
Banffshire : above Garbh Uisge (altit. 1060 m.) (vice-county

94).
All collected by C. Metcalfe, 1939. Apparently this short-

spored variety is much commoner in Scotland than the typical
species, or may perhaps even replace it in the British Isles.
Spores 11-14 x 4-0-4-5/a, with average length/breadth coefficient
of 2-9.

12. Buellia impressula (Leight.) A. L. Sm. Mon. Brit. Lich.
ii. 175 (1911). Lecidea impressula Leight. in Trans. Linn. Soc.,
Bot. ser. 2, i. 237 (1878).

My examination of the type-specimen in herb. Leighton (Kew),
from England, Pembrokeshire, Llanachar Bridge near Fishguard,
shows that this species is synonymous with Buellia aeihalea (Ach.)
Th. Fr., and cannot be distinguished from the latter even as
a form. Thallus KHO+yellow then blood-red; medulla blue
with iodine ; thecium about 60 p. high, dark brown above ;
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paraphyses conglutinated ; spores 6-8 in ascus, dark brown, not
constricted at septum, 12-15 X 6-8 /x.

These " Lichenological Notes " have appeared in the following
volumes of this Journal :—

I. Vol. lxxiv. 174-8 (1936).
II. Vol. lxxvi. 153-65 (1938).

III. Vol. Ixxvii. 72-80 (1939).
IV. Vol. lxxviii. 129-38 (1940).
V. Vol. lxxix. 89-95 (1941).

I now conclude the series with an alphabetical index to the
lichens dealt with therein (synonyms in italics)..

actophila Wedd. (Lecanora), V : 92.
aethalea Th. Fr. (Buellia), V : 94.
aleurites Ach. (Lichen), V : 89.
aleurites Nyl. (Parmeliopsis), V : 89.
alpicola A. L. Sm. (Buellia), IV : 130.
alpicola Wbg. (Lecidea atro-virens [3), IV : 130.
aorista Nyl. (Verrucaria), III : 72.
aoristoides M. Lamb (Thrombium), III : 72.
aoristum Am. (Thrombium), III: 72.
applanata Leight. non Chev. (Lecidea), IV : 137
applanatum Th. Fr. (Rhizocarpon), IV : 137.
arcuatula Hue (Lecidea), II : 157, 158.
atlantiea Degel. (Parmeliella) 1: 175.
atlantioum M. Lamb (Rhizocarpon), IV : 132.
atra Ach. (Leeanora), 1: 176.
atroalba A. L. Sm. (Buellia), IV : 132, 134, 137.
atroalbicans Nyl. (Lecidea), IV : 132, 134.
atroalbus L. (Lichen), IV : 134.
atrobadia A. L. Sm. (Buellia badioatra var.), IV : 131.
atrobadia Nyl. (Lecidea), IV : 131.
atrobadium Zahlbr. (Rhizocarpon badioatrum var.), IV : 132.
atrobadium M. Lamb (Rhizoearpon polycarpum var.), IV : 131.
atrosanguinea H. Magn. (Sarcogyne pruinosa f.), II: 162.
aurella Hoffm. (Verrucaria), II: 163.
badioatra A. L. Sm. (Buellia), IV : 131.
badio-atra Flk. (Lecidea), IV : 131.
Berengeriana Gyel. (Alectoria), V : 91.
Berengeriana Mass. (Alectoria bicolor var.), V : 91.
botryosum Aeh. emend. Frey (Stereocaulon), V : 92.
brachyspora M. Lamb (Lecidea alpestris var.), Ill : 73 ; V : 94.
caesioplumbea Nyl. (Urceolaria actinostoma var.), II: 153.
caesioplumbeus Steiner (Diplpschistes actinostomus var,), II: 153.
carpophora Evans (Cladonia Grayi f.), Ill : 75.
chloroeocca Lett. (Bacidia), II: 160.
chlorococca Graewe (Biatora hypnophila f}), II: 160.
chlorophaea Lett. (Buellia), III : 79.
clilorophaea Leight. (Lecidea), III: 79.
ciliata Stirt. (Cladonia), II: 160.
cinereo-atra Ach. (Lecidea), II : 153.
colliculosa Korb. (Pertusaria), III: 77.
colludens Arn. (Buellia), IV : 137.
colludens Nyl. (Lecidea), IV : 137.
eolludens "Vain. (Rhizocarpon Hochstetteri f.), IV : 138.
confervoides A. L. Sm. (Buellia), IV : 131, 132, 133, 134.
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confervoides Schaer. (Lecidea), IV : 133.
confervoides DC. (Rhizocarpon), IV : 133.
coniopta A. L. Sm. (Rinodina), 1: 176.
eorallina Arn. (Pertusaria), II: 165.
erystalligenum Lynge (Rhizocarpon), IV : 130.
euspidans Nyl. (Arthonia cinnabarina f.), I : 178.
Delisei Bory (Stereoeaulon), III : 76.
deludens A. L. Sm. (Buellia), IV : 136.
deludens Nyl. (Lecidea), IV : 136.
deludens Zahlbr. (Rhizocarpon), IV : 136.
denudatum Flk. (Stereocaulon), V : 93.
dilacerata Wain. (Ramalina), V : 91.
divergens Nyl. (Alectoria), III: 78.
epixantha Sandst. (Candelariella), II: 162.
epixantha Aeh. (Lecidea), II: 162.
erratica Korb. (Lecidea), 1: 177.
evolutoides Prey (Stereocaulon), III : 76 : V : 93.
evolutoides H. Magn. (Stereocaulon paschale var.), Ill: 76 ; V : 93.
expansa Nyl. (Lecidea), 1: 177.
fastigiatum Anzi (Stereocaulon), V : 92.
geniculata Hook. f. & Tayl. (Ramalina), V : 89.
geographica Rdgr. (Enterographa crassa var.), Ill: 73.
geographicum Eriehs. (Ghiodecton crassum var.), Ill: 73.
geophila Lynge (Buellia), II: 165.
glareosum H. Magn. (Stereocaulon), III: 77.
glareosum Sav. (Stereocaulon tomentosum f.), Ill: 77.
glaueocaesia M. Lamb (Leeidea turhida f.), II: 159.
goemoerensis Gyel. (Alectoria nigricans f.), Ill: 7-9.
helicopis Ach. (Lecanora), II: 162.
helicopis Wbg. (Lecidea), II: 162.
Hillmannii Lynge (Physcia grisea f.), V : 92.
Hochstetteri Korb. (Catillaria), IV : 137.
Hochstetteri Vain. (Rhizocarpon), IV : 137.
holophaea Samp. (Solenopsora), I : 176.
impressula A. L. Sm. (Buellia), V : 94.
impressula Leight. (Lecidea), V : 94.
incrassata Cromb. (Gladonia macilenia f.), Ill : 75.
inflata Hook. f. & Tayl. (Ramalina), V : 91.
inspersa Rehm (Leciographa), II : 165.
intumescens Cromb. (Gladonia macilenta f.), III: 75.
Lauri Gassiae Fee (Lecidea), II: 165.
leiotera Mull. Arg. (Pertusaria), III: 77.
leiotera Nyl. (Pertusaria communis var.) Ill: 77.
leioterella Erichs. (Pertusaria), III: 77.
leucophaea des Abb. (Cladonia), III: 74 ; V : 93.
meiospora Nyl. (Lecidea), 1: 178.
mesoidea Zahlbr. (Toninia), I : 178.
minuscula Nyl. (Ramalinaj, V : 91.
mitis Sandst. (Cladonia) n : 160, 161 ; V : 94.
mutabilis Fee (Lecidea), I : 176.
Naegelii Zahlbr. (Baeidia), II: 159.
Naegelii Hepp (Biatora), II : 159.
nigricans Lett. (Catillaria lenticularis f.), 1: 178.
nitidula Wain. (Alectoria), III : 78.
nitidulus Th. Fr. (Bryopogon jubatus var.), Ill: 78.
nuda H. Magn. (Sarcogyne pruinosa f.), II: 162.
oreites Wain. (Lecidea), IV : 130.
oreites Zahlbr. (Rhizorarpon), IV: 130.
percontigua Nyl. (Lecidea), I : 177.
perisidiosa Erichs. (Physcia), V : 92.
polycarpa Hepp (Lecidea confervoides var.), IV : 131.
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polycarpum Th. Fr. (Bhizoearpon), IV : 131.
porphyricum Am. (Diplotomma), III: 79.
prasinoides Am. (Bacidia), II: 159.
prasinoides Nyl. (Lecidea), II: 159.
prolifera Sandst. (Cladonia Grayi f.), Ill: 75.
prosechoides Oliv. (Lecania), II: 162.
prosechoides Nyl. (Lecanora), II: 162.
prosechoidiza A. L. Sm. (Lecania), II: 162.
prosechoidiza Nyl. (Lecanora), II: 162.
pulvinatum Schaer. (Stereocaulon paschale e), V : 92.
pusilla Duby (Ramalina), V : 91.
ramificans Nyl. (Graphis), 1: 178.
recensa Stirt. (Lecidea), II: 157.
renudata Wain. (Lecidea confluens f.), II : 159.
ryssolea A. L. Sm. (Buellia), II: 163.
ryssolea Leight. (Lecidea), II: 163.
setigera Sandst. (Cladonia tenuis f.), II; 160.
simplex Bobbins (Cladonia Grayi f.), Ill : 75.
Smithii D. B. (Alectoria), V : 91.
sorediza Nyl. (Lecidea), II: 158, 159.
sorediza M. Lamb (Lecidea tumida f.), II : 159.
spodomela A. L. Sm. (Lecania), III : 78.
spodomela Nyl. (Lecanora) III: 78.
squamigera Wain. (Cladonia macilenta var.), Ill: 75.
subbotryosum Frey (Stereocaulon eoralloides f.), V : 93.
subdisciformis Wain. (Buellia), II : 164.
subfuseata H. Magn. (Lecanora), III: 77.
subsylvatica Stirt. (Cladonia sylvatica ssp.), II: 160, 161.
tenebrica Nyl. (Lecidea), 1: 177.
tenuis M. Lamb (Buellia chlorophaea var.), Ill: 79.
tenuis Harm. (Cladonia), II: 160.
thallincola M. Lamb (Caloplaca aurantia var.), 1: 176.
thallincola Zahlbr. (Caloplaca aurantia f.), I : 176.
thallincola Harm. (Lecanora Heppiana var.), I : 176.
triphragmia Oliv. (Buellia disciformis var.), II: 165.
triphragmia Nyl. (Lecidea), II : 165.
tumida Mass. (Lecidea), II : 158.
tumidior Wain. (Lecidea cinereoatra f.), II: 157.
umbonata Wallr. (Patellaria paschalis y), V : 93.
umbonatum Wain. (Stereocaulon denudatum f.) V : 93.
ustulata des Abb. (Cladonia leucophaea f.), III: 74.
venusta Mong. (Buellia epipolia var.), II: 165.
venustum Korb. (Diplotomma alboatrum var.) II: 165.
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LICHENS PROM BAHREIN ISLAND.

By I. Mackenzie Lamb, B.Sc., P.L.S.

The following notes refer to a small collection of lichens
from Bahrein Island, in the Persian Gulf, made by Mr. J. Fernandez,
and sent by him to the British Museum for determination.

DebmatocarPon (sect. Endopyrenium) hepaticum (Ach.) Th.
Fr. in Nova Acta Reg. Soc. Sci. Upsal. ser. 3, iii. 355 (1861).
(Endocarpon hepaticum Ach. in Kgl. Vetensk.-Akad. Nya Handl.
156 ; 1809.) Forma nigratum (Mull. Arg.) Zahlbr. Cat. Lich.
Univ. i. 217 (1922). Endopyrenium hepaticum f. nigrata Mull.
Arg. in Rev. Mycolog. vi. 14 ; 1884.

On calcareous sandy soil, slope of Jebel Dukhan. Material
completely agreeing with Midler's description and with Persian
material thus named by him in Herb. Kew.

Thalline squamules 2-3 mm. diam., 0-2-0-3 mm. thick, isolated
or several connate, but scarcely imbricate, orbicular or lobato-
crenate, slightly concave or plane, dark reddish brown to brownish
black when dry, dark tawny brown when wet, whitish pruinose.
Upper cortex above gonidial layer 50-60 p thick, of clear para-
plectenchymatous cells 5-7 p diam., arranged in d:distinct
vertical rows, the outer two cell-layers of brown-walled rounded
cells 6-8 p. diam. Gonidial stratum 90-120p thick, the gonidia
discrete, 7-12 p diam., no pyrenoid apparent. Medulla entirely
paraplectenchymatous, of clear cells 5-9p diam., on the under
surface giving rise to colourless rhizoidal hyphae 3-4p diam.,
which anchor the thallus to the substratum.

Undersides of squamules colourless except near the edges, where
the outer brown cellular layer extends round the sides. Sterile.

Distribution of f. nigratum : Palestine, Persia.

Dermatocarpon (sect. Endopyrenium) tumidulum, sp. nov.
Thallus late effusus, margine haud efifiguratus, e squamulis

tumidulis acervatis constans, ad 2-5 mm. crassus, siccus dilute
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umbrino-fuscus vel pallide cervinus, parce albopruinosus aut
partim epruinosus, opaous, madefaotus obscure viridis, KHO—,
CaCl202—, et his ambobus immutatus, sorediis isidiisque desti¬
tutes, hyphis rhizoideis incoloribus fuscescentibusve ad sub¬
stratum adhserens ; squamulis 0-5-1 mm. diam., 0-2-0-4 mm.
crassis, congestis acervatisque, verrucas insequales formantibus,
rotundatis, in margine subintegris vel irregulariter lobatis,
convexis, subtus pallidis vel fuscescentibus, cortice superiore
30-35 p crasso, e cellulis paraplectenchymaticis leptodermaticis
angulosis 5-8 p. diam. et plus minus in seriebus verticalibus
dispositis composite, serie exteriore cellularum fusca, ceterum
incolore, superne strato amorpho incolore lutescentive 3-7 p
crasso supertecto; stratum gonidiale sat continuum, etiam
paraplectenchymaticum, 60-120 p crassum, gonidiis non glome-
rulos formantibus, lsete viridibus, globosis, 8-15 p diam., ssepe
guttulas oleosas continentibus, sed corpore pyrenoideo haud
manifesto ; medulla incolor, 60-135 p crassa, KHO—, CaCl202—,
I—, omnino paraplectenchymatica, cellulis coartatis subglobosis
5-9 p diam., subtus serie unica duplicive leviter fuscescentibus.

Peritheciain tuberculis subglobosis 0-5-0-9 mm. diam. immersa,
ostiolo minuto punctiformi disco nigro 0-1-0-3 mm. diam.
circumdato ; nucleus perithecii 360-420p diam., gonidia hymeni-
alia non continens, pariete incolore vel leviter fuscescenti circiter
30 p crasso e cellulis tangentialibus coartatis prosoplectenchy-
maticis 9-20 X 3^-8 p, circa ostiolum paraplectenchymaticis et
obscure fuscis constanti; paraphyses obsoletae, gelatinoso-
difflux® ; hymenium gelatinosum, guttulis oleosis non impletum ;
asci oblongo-clavati, convergentes, pariete incolore ad 2 p, apice
ad 4 p incrassato ; sporse octonae, in ascis subbiseriales, simplices,
incolores, ellipsoidese, utrinque sequaliter rotundatse, membrana
tenui cinctse, guttuhs minutissimis imp!etas, 12-14-4 x 6-1-7-2 p
(proportione long./lat. circa 2). Iodo plasma ascorum lutescit,
pariete incolorato; sporae lutescunt, gelatina roseo-rubescit,
strato subhymeniali caerulescenti. Conceptacula pycnoconuliorum
immersa, globosa, perifulcrio incolore; pycnoconidia cellulis
globosis angulosisve 3-6 p diam. enata, breviter bacillaria, recta,
utrinque obtusa, 2-3p longa et 0-5-1 p lata.

Hab. On calcareous sandy soil, slope of Jebel Dukhan. Type
in Herb. Mus. Brit.

Somewhat comparable with D. imbricatum (Nyl.) Zahlbr. and
D. rufopallens (Nyl.) Zahlbr.; from the former it differs in its
paler, smaller, less imbricate and more turgid squamules, and
in the internal morphology of the thallus ; from the latter
in its differently coloured thallus and the much less deve¬
loped amorphous layer over the upper cortex (in D. rufopallens
this layer is 20-30p thick). It appears in some respects to
approach D. Latzelii Zahlbr., a Dalmatian plant, which differs
widely, however, in the anatomical structure of the thallus.
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D. verruculosum (Miill.Arg.) Zahlbr. Endopyrenium verruculosum
Miill. Arg. (in ' Hedwigia,' xxxi. 159 ; 1892) is closely related to
D. tumidulum, but is distinguished by its larger spores (17-24 x
8-9 y), while the rather similar D. Myogiense Asahina (in Journ.
Jap. Bot. ix. 64 ; 1933), a Japanese lichen, differs in its larger
less tumid squamules and in internal anatomy.

Ramalina (sect. Euramalina) macieormis (Del.) Bory, in
Dictionn. Class. Hist. Nat. xiv. 458 (1828). Parmelia maci-
formis Del. in Descript. de 1'Egypte, ii. 288 (1813).

On quartzose rocks. This is the typical form, with thallus
and medulla KHO—, CaC1202—. The internal anatomy corre¬
sponds exactly with the description given by Hue of the
form metabola (Nouv. Archiv. du Museum, ser. 4, i. 62;
1899).

Distribution.—North Africa ; Palestine ; Arabia.

Caloplaca (sect. Eucaloplaca) aegyptiaca (Mull. Arg.)
Steiner in Sitzungsb. K. Akad. Wiss. Wien, math.-nat. CI. cii.
Abt. 1, 169 (1893). Callopisma aegyptiacum Miill. Arg. in Rev.
Mycolog. ii. 73 (1880).

On calcareous rock, Jebel Dukhan. In association with
Buettia subalbula v. fusco-capitellaia.

This plant corresponds very well with the typical plant of
Muller's description. Thallus white, tartareous, up to 0-8 mm.
thick, showing no appreciable colour-change on application of
KHO or CaCl202. Apothecia up to 0-6mm. diam., black both wet
and dry, with a white thalline margin, and isunk in the thallus.
In section the anatomy of the thallus agrees entirely with Steiner's
description of var. circinans (in Annal. Naturh. Mus. Wien,
xxxiv. 55 ; 1921); below the upper layer of confused dead tissue
the cortex shows a violet coloration with KHO in thin section.
The gonidia of var. circinans, according to Steiner's description
(I. c.) are 14-24p. in diameter, and contain no central " nucleus "
or pyrenoid ; those of the present specimen, however, which is the
typical form, are 9-18y diam., discrete, with a colourless wall up
to 1 /x thick, granular bright green protoplasm, and a distinct
central spherical pyrenoid 2-4 /x in diameter. Hymenium 50-65 /x
high ; paraphyses discrete, about 2 /x thick, often branched,
septate, the septa mostly visible in water and 9-15/x apart,
the apices thickened up to 4 /x, occasionally submoniliform,
and smoky grey or blackish ; the epithecium formed of pale
yellowish granules. Ascus wall 1-1-5 /x thick, at the apex
thickened up to 3/x. Spares (4)-6-8 in ascus, bi- or rarely uni-
seriate, the septum about half the length of the spore in thickness,
traversed by a thin, often evanescent canal; 12-15x7-5-9/x.
Hypothecium colourless, of paraplectenchymatous cells 3-12/x
in diameter; containing gonidia.—Upper part of hymenium
purple with KHO. With I, asci blue, becoming darker ; mature
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spores brownish.; paraphyses light blue ; hypothecium sordid
bluish. [No pycnidia seen.]

Distribution of G. aegyptiaca : Egypt; Palestine ; Persia.

Buellia (sect. Eubuellia) subalbula (Nyl.) Mull. Arg. in
Rev. Mycolog. ii. 79 (1880). Lecidea subalbula Nyl. in Bull.
Soc. Linn. Normand. ser. 2, ii. 516 (1868).

A cotype of " Lecidea subalbula " Nyl. from Montes Negros,
Angola, leg. Welwitsch, is in the British Museum Herbarium,
and since no full modern description of this species exists I have
reinvestigated it:

Buellia subalbula (Nyl.) Mull. Arg.—Cotype specimen.
Thallus about 0-3-0-4 mm. thick, effuse, indeterminate, continu¬
ous or showing faint irregular cracking, white, tartareous, KHO—,
CaCl202—. No hypothallus visible. Upper cortical layer above
gonidia 27-35 p thick, of interwoven, ±vertically arranged
hyphse, not forming any regular paraplectenchymatic tissue, and
dying off on the upper surface, which in section has an irregular
decorticate outline ; hyphse densely nubilated with an exterior
covering of minute elongated crystals about 0-5 p long which
dissolve on application of HC1. Medulla of loosely interwoven
colourless hyphse 2-4 p. thick, with walls about 0-5 p thick,
septa 5-15 p apart, densely nubilated as in the cortical layer;
containing particles of the substratum. Gonidial layer 30-45 p
thick. Medulla and cortex unchanged by KHO or I. Gonidia
protococcoid, discrete, 6-5-14 p diam., bounded by a colourless
wall up to 1 p thick; contents too disorganized to ascertain
whether any pyrenoid is present. Apothecia up to 0-4 mm. diam.,
at first plane with a very thin margin and innate in the thallus,
then emergent and convexo-immarginate, often white-pruinose,
and usually surrounded by an evanescent pseudothalline margin.
Hymenium 45-53 p high, colourless, smoky grey or sordid greenish
grey above. Hypothecium dark reddish brown in thin section,
90-120 p deep in the centre, resting on the medullary tissue with
a flat straight base ; of closely packed rather indistinct dark
brown hyphse forming a confused paraplectenchymatic tissue
of cells 3-8 p diam., often elongate and i radiate in vertical
section, particularly in the subhymenial region; purplish with
KHO. A faint indication of an excipulum is formed by the
radiate continuation of the hypothecial cells round the sides of the
hymenium. Paraphyses 1-5-2 p thick, fully discrete, occasionally
branched, apparently eseptate except at the apices, which are
elavate, up to 4p thick, sometimes submoniliform, and smoky
grey or in some places almost colourless. Asci with walls about
1 p thick at sides, but thickened up to 7-5 p at apex. Spores
8 biseriate, very dark brown, not constricted at septum, the wall
equally thickened, about 0-7 p, the septum of the same thickness ;
12-12-6 X 5-7-6 p in those measured. Asci and paraphyses blue
with I. [No pycnidia seen.]
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Var. fuscocapitellata, var. nov. Lecidea subalbula Nyl.
in Flora, lix. 281 (1876) (sed non ex anno 1868). A forma typica
epitheeio fusco vel rufofusco recedit. Paraphyses subdiscretse.

Hah. On calcareous rock, Jebel Dukhan. In association with
Caloplaca aegyptiaca (Mull. Arg.) Steiner.

The Bahrein Island plant agrees closely in all respects with
the Egyptian specimen collected by Larbalestier, but both
differ from the Angolan type in having fuscous-brown apices
to the paraphyses ; in the type-specimen, and also in the other
Angolan specimens in the British Museum Herbarium, the heads
of the paraphyses are smoky grey, blackish or sometimes almost
colourless, but never brown. The gonidia of the Bahrein lichen
are discrete, 6-17 p diam. ; withKHO a central spherical pyrenoid
2-3 p diam. becomes visible in some of them.

Distribution.—Species: Angola. Yar. fuscocapitellata: Egypt,
Persia.

Xanthoria (sect. Euxantkorid) Steineri, sp. nov. Thallus
foliaceus, suborbicularis, pulvinatus, sine sorediis isidiisve,
plagas formans 0-7-2-8 cm. diam., 0-2-0-5 mm. crassus, ambitu
lobatus et late crenatus, laciniis marginalibus usque ad 2 mm.
latis et 3 mm. longis, increbre divisis, ad apices retuso-rotundatis,
irregulariter incisis crenatisve, haud fibrillosis, superne Isevigatis,
substrato laxe applanatis ; centrum versus haud raro e substrato
ascendens vel etiam fere evanescens et plus minusve apotheciis
numerosis obtectus ; minute albopruinosus, siccus pallide helvolus,
madefactus Havens vel viriduli-flavens, opacus, KHO purpureo-
rubescens ; subtus albidus, peripheriam versus leviter flavescens,
rhizinis paucis tenuibus substrato affixus. Cortex superior pallide
luteolus, 15-24p crassus, e serie duplici triplicive cellularum
paraplectenchymaticarum 3-7 p diam. formatus, KHO purpureo-
rubescens, hoc colore maculis dispersis in stratum gonidiorum
perlato ; cortex inferior prseter marginem externum decolor et
KHO non mutatus, 9-20 p crassus, cellulis ut in cortice superiore
dispositis, sed vulgo nonnihil majoribus, 3-9 p diam. Medulla
alba, stuppea, ex hyphis intricatis haud inspersis formata.
Gonidia non glomerulos formantia, stratum 20-45 p crassum
efficientia, protococcoidea, lsete viridia, globosa, 6-14-4 p diam.,
interne minute granulosa, sed corpore pyrenoideo haud
manifesto.

Apothecia plicis insidentia, in centro thallum tegentia, usque
ad 2 mm. diam., primo orbicularia et piano-concava, dein flexuosa
et inter se plus minusve imbricata, basi bene constricta, lecanorina,
disco pulverulento, sicco pallide rubrofusco, madefacto sub-
fusco, KHO purpureo-rubescenti denique fere nigrescenti;
margine thallino crassiusculo, primo integro, demum in apotheciis
majoribus valde crenulato, thallo concolore. Hypothecium
incolor, e hyphis crebre contextis formatum, strato gonidiali
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superpositum,iodononreagens. HymeniumoO-l5 palturn, superne
flavens, eeterum incolor, strato fiavo KHO erubescente ; para-
physes discretae, septatse, cellulis 4-12 p longis, ascis subaequi-
longse vel paulo longiores, parce ramosae, 1-2 p. crassse, apicibus sep-
tato-capitatae granulisque flavis inspersae; asoi oblongo-clavati,
apicibus rotundato-obtusi, 45-57 X10-15 p., pariete usque ad
2-4 p crasso instructi; spores octonae, plus minusve biseriales,
rectae, hyalinse, ellipsoideae, utrinque rotundatae vel rarius paulum
acutato-rotundatae, polari-diblastae, septo crassitudine usque ad
dimidium sporae longitudinis isthmoque tenui haud raro evanes-
cente percurso, 10-8-12 x 5-7-6-2p (proportione long./lat. circa 2).
Iodo parietes ascorum bene caerulescunt, paraphysibus immutatis.
[Pycnidia non visa.]

Hob. On decorticated twigs of Lycium arabicum, New Camp.
Type in Herb. Mus. Brit.

A striking species on account of its pale buff colour, changing
to a greenish yellow when wetted ; this paleness in its coloration
is not due to shade conditions, since the plant in its natural
habitat is exposed to intense insolation. It differs from X. poly-
carpa in the character of the thallus and apothecia, and from
X. polycarpoides Steiner in its larger apothecia and thicker
spore-septa ; from all varieties of X. parietina, except v. australis
and v. ectanoides, it is distinguished by its narrower spores, and
from the two varieties mentioned by other characters.

Named in honour of Dr. J. Steiner (f 1918), whose studies
on the lichens of the Near East form so valuable a contribution
to the botany of this part of the world.
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Pig. 1. Vertical section through thallus of Placopsis gelida

(L.) finds. c, cortex; js.a., symbiotic algae;

m, medulla.
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Vertical section through thallus of Placopsis gelida

(L.) binds.. c, cortex; js.a., symbiotic algae;

m, medulla
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Vertical section through cephalodium of Placopsis

(1.) Linds. n.l., necrotic layer; £, cortex;
s.a., symbiotic algae;, m, medullary tissue.
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■Pig. 7. Placopsis Lesdainii M. Lamb. Part of thallus of

holotype ispsslmen, showing marginal laotriao. |^k
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