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The new species Psora indigirkaeTimdal &Zhurb. is described on the basis of material from
two localities in Yakutia. It resembles the North American P. tuckermanii, but differs in form-
ing smaller, more convex squamules, having larger spores, and containing gyrophoric and
bourgeanic acids in the thallus. A key to the Asian species of Psora is presented, and P.
gresinonis is reported as new to Asia (Mongolia).
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Introduction

The modern circumscription of Psora Hoffm. was

established by Schneider (1980) and Timdal
(1984). The genus is cosmopolitan, but best devel-

oped in the Northern Hemisphere and with a centre

of diversity in southwestern North Amenca. The

North American species have been studied by
Timdal (1986, 2002), and a key to the European

species was given by Poelt & YEzda ( 1981). In the
Southern Hemisphere, only a few species of the P
decipiens- and P icterica-complexes are known.

The Asian species have not been subjected to a
thorough systematLc treatment yet. Schneider
(1980) indicated eight species occurring in Asia.
One of them, P pulcherrima (Vain.) Elenkin, is

now placed tn Anamylopsora (Timdal 1991), and
Schneider's (1980: 101) single record of P con-
cava (syn. P. crenata, see Timdal 1986) from Asia
was based on a specimen (Bolin 82, S, holotype of
Leci.dea wndulata H.Magn) identified as Anamry-

lopsora pulcherrima (Vain.) Timdal by Timdal
(1991). Additional information on Pso ra rnAsia is

spread in a number of floristic papers, the most
recent ones are authored by Poelt et al. (1995),
Aptroot et aI. (2002), Zhurbenko (2003) and
Zhurbenko & Kharpukhaeva (2004). Over the
years, we have examined material of nearly all re-
ported species of Psora and morphologically sim-
ilar genera from that continent. During field work
in boreal Yakutia (Sib eria, Russia) in 1992, we col-
lected a new species of Psora at two localities
along the river Indigirka. The species is described
below, and we take the opportunity to present a key
to the Asian species of Psora as we presently un-

derstand them

Material and methods

The study is based on 14 collections from two 1o-

calities. Voucher specimens are deposited at

CANL, ESS, GZU, H, LE, M, O, UPS, ANd thE

private herbarium of M. Zhurbenko. Thin-layer
chromatography (TLC) was performed in accord-
ance with the methods of Culberson (1972) and

Culberson & Johnson (1982). Amyloid reactions
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Figure l. Psora indigirkae. A. Habit, part of holotype.B. Young squamule and apothecium,
ginate apothecium, Zhtrbenko 9292. Bars 1 mm.

were observed in a modified Lugol's solution (wa-
ter being replaced by 507o lactic acid), remnants of
algae in the upper cortex were observed in Chlor-
zinc-iodine (ClZnI), and calcium oxalate was iden-
tified in microscope slides by adding 257o H2SOa

- the oxalate crystals dissolve and needle-shaped

crystals (calcium sulphate) precipitate. Micro-
scopic measurements refer to water mounts, unless

otherwise indicated. Spore measurements are given
as: (min.-)(X-SD)-X-(X+SD)(-max.) rounded to
the nearest 0.5 pm, where min. and max. are the

extreme values, X is the arithmetic mean, and SD

the corresponding standard deviation.

The species

Psora indigirkae Timdal & Zhurb. sp. nov.

Species P tuckermanii similis, sed differt squamis mi-
noribus, convexioribus, ascosporis majoribus, et acidum
gyrophoricum et acidum bourgeanicum continentibus.
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Type: Russia, Eastern Siberia, Yakutia, Moma Region,
c. 54 km N-NNW of Tyubelyakh settlement, Cherskii
Range, right bank of Indigirka River after Moma rapids,
65"51'N, 143o01'E, 250 m, on soil in limestone out-
crops, 20 July 1992, Haugan & Timdal YAK19/03 (O-
L19148 holotype).

IllusrnarloN. Fig. 1.

Squamules up to 4 mm in diam., at first round,
saucer-like, entire, slightly convex in the center,
later deeply divided into folded, bullate or even

tube-like rolled lobes, isodiametrical or slightly
elongated, attached to the substrate in the center,

free at the periphery, scattered to contiguous and

aggregated in rosettes or in bigger compact
patches up to 7 cm in diam. and then partly over-
lapping. Upper side medium brown to creamy

colored, sometimes reddish or yellowish olive-
brown, slightly glossy to dull, with white, continu-
ous, even, thick pruina which may occasionally be

disintegrated or absent in shaded thallus portions,

note pruina and immar-



long remaining smooth, later moderately cracked
in convex thallus portions. Margin concolorous
with upper side, becoming slightly down-turned,
entire when young, later deeply lobed, not crenu-
late. Underside whitish near margin, inwards
soon ochraceous browfl, with rhizohyphae at cen-
tre of squamule. Upper cortex 70-80 pm thick
(including a thin, c. 10 pm thick epinecral layer),
composed of rather thin-walled hyphae with
round to ellipsoid lumina, containing crystals dis-
solving in K in the stainable layer and calcium
oxalate in the epinecral layer and on the surface of
the cortex. Medulla containing both crystals dis-
solving in K and calcium oxalate. Lower cortex
composed of thick-walled, pale brown, irregularly
to mainly periclinally oriented hyphae, lacking
crystals. Apothecia up to I.5(-2) mm in diam.,
attached laminally and marginally to the squam-
ules, simple or aggregated in groups of 2-6 or
even more, not rarely confluent into composite
fruits, strongly convex and immarginate even
when young, medium brown, often with a reddish
hue, dull to slightly glossy, usually with moderate,
white or occasionally yellow pruina (sometimes

pruina thick or absent). Spores (I2-) 14-15.5-
17(-19) x (6-)7-7.5-8(-9) ttm (n=50). Conidia c.

5x1pm.

CunvrrsrRy. Upper cortex and medulla K-, C+ red;
with gyrophoric acid and bourgeanic acid.

DtsrnreurroN AND HABTTAT. The new species is
known from two localities in Yakutia. It grew on
calcareous sandy soil over limestone outcrops. The
sites were in open habitats, partly with steppe-like
vegetation, along the river bank among st Larix for-
est. The species was accompanied by e.g. Buellia
asterella, B. elegans, Catapyrenium cinereum, En-
docarpon spp. , Fulgensia fulgens, Gypsoplaca
macrophylla, Phaeorrhiza sareptana, Psora de-
cipiens, P himalayana, P. tenuifulia, P vallesiaca,
Squamarina lentigera, Toninia arctica, T. sedifo-
lia, T. taurica and T. tristis.

RBrunnrs. The description given above is restricted
to features considered diagnostic at the species

level in Psora. In addition, the following features
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common to all Psora species (as circumscribed by
Timdal 1984) were noted: upper cortex of the
"Scheinrinden"-type (i.e., containing remnants of
algae); algal layer continuous; medulla non-amy-
loid; excipulum annular, biatorine, continuous
with the upper cortex; hypothecium pale brown to
colourless, filled with calcium oxalate crystals; ep-
ithecium brown, K+ red, N-, containing orange
crystals dissolving in K; hymenial gelatine amy-
loid; paraphyses strongly conglutinated, straight,
weakly branched, with an only slightly thickened
apical cell; asci clavate, with a well developed
amyloid tholus which lacks an ocular chamber and
contains a deeply amyloid tube; spores ellipsoid,
simple, colourless, non-halonate; pycnidia lami-
nal, immersed; and conidia bacilliform.

The species is morphologically most similar to
the North American Psora tuckermanii Timdal,
but differs in its secondary chemistry and spore
size. P. tuckermanii ts one of the most common
species of Psora in western North America, with
a northern limit in southern Canada (Timdal

1986, map 27). We have examined about 230
specimens by TLC over the years, and never
found traces of lichen substances in the thallus.
The spores were indicated as 8-1 1 x 6-8 trm by
Timdal (2002) and new measurements gave (8-)
8.5-10.5-12(-15.5) x (5-)5 .5-Gl6.5(-7) pm
(n=50). P tuckermanii rs morphologically varia-
ble, but the squamules are generally larger when
fructifying (up to 6 mm in diameter) and concave
to only weakly convex.

Among species occurring in Asia, Psora indi-
girkae is most similar to P luridella (Tuck.) Fink.
P luridella has (medium-) dark brown to black,
epruinose apothecia, weakly concave to plane sq-

uamules with a straight to weakly up-turned mar-
gin, smaller spores (9-14 x 5-7 pm), and lacks
secondary substances in the thallus (Timdal2002).

The chemistry of Psora indigirkae (gyrophoric
and bourgeanic acid) is identical only to that of P
califurnica Timdal, occurring along the Pacific
coast from Baja California to Washington. The sq-

uamules of that species are epruinose, shiny, and
castaneous brown. Gyrophoric acid is restricted to
the upper cortex, and calcium oxalate does not oc-
cur in the thallus. The apothecia are marginate
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when young, dark brown to black, and always

epruinose. The spores are smaller, I2-I4 x 5-7
pm (TimdaI2002).

Other species containing gyrophoric acid in
Asia arc Psora nipponica (Zahlbr.) Gotth.Schneid.
(Japan and Taiwan) and P. rubifurmis (Ach.)

Hook. (Siberia). Both species differ in a number of
characters, e.g. in the usually white-edged, as-

cending squamules and in the lower cortex, which
is composed of mainly anticlinally oriented, col-
ourless hyphae densely covered by calcium

oxalate crystals (cortex type 2 of Timdal 1984).

Key to the Asian species of Psora

l. Squamules pink, orange or red; apothecia marginal, bIack............. .............................2

- Squamules grey, yellow or brown; apothecia at least partly laminal, orange-brown,

brown or b1ack............. .........3

2. Squamules orange to red; margin often white, crenulate, straight to slightly up-

turned (widely distributed)... .....P decipiens

- Squamules pink; margin concolorous with upper side, entire, more or less down-

tumed (China).................... ..........P saviczii
3. Medulla K+ red (norstictic acid)............. .........................4

- Medulla K-................- ..........6

4. Squamules olivaceous to dark brown; margin concolorous with upper side or
darker (Mongolia)............... ..... P gresinonis

- Squamules reddish brown; margin white............ .............5

5. Squamules horizontal, often with ascending margin, lacking zeorin; lower
cortex poorly developed or absent (Turkey, Uzbekistan, Mongolia, Yakutia)................ P vallesiaca

- Squamules ascending, with more or less sffaight margin, containing zeorin;
lower cortex well developed, of anticlinal hyphae covered with calcium oxalate

crystals (Yakutia)....... P tenuifolia
6. Squamules containing gyrophoric acid (TLC!)... .............7

- Squamules not containing gyrophoric acid............... .............................9

7. Squamules horizontal, with brown, often down-turned to in-rolled margin;
lower cortex of irregular to mainly periclinal hyphae, lacking crystals (Yakutia)....... ... P indigirkae

- Squamules ascending, with white, straight margin; lower cortex of anticlinal
hyphae covered with calcium oxalate crystals .................8

8. Squamules up to 10 mm long; upper side olivaceous to reddish brown; not con-
taining usnic acid (Japan, Taiwan) .................P nipponica

Squamules up to 5 mm long; upper side yellowish to olivaceous brown; con-
taining usnic acid (Siberia)........ ....................P rubifurrnis

9. Squamules containing affanorin....... ........10

- Squamules not containing lichen substances .................. .....................1 1

10. Apothecia dark brown; squamules dark brown, up to 3 mm long (Japan).......... ........ P. rubifurmella

- Apothecia orange-brown; squamules greenish to brownish grey, up to 6 mm
long (Turkey, Yakutia; .................P testacea
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AnnrrtoNAt- spECIMENS EXAMINEo. Russia. Eastern Sibe-

ria, Yakutia, Moma Region, c. 48 km NNW of Ty-
ubelyakh settlement, Cherskii Range, right bank of Indi-
girka River just after Moma rapids, 65'48'N, 142"53'8,
250 m, on calcareous soil in limestone cliffs, 1992, Hau-
gan & Timdal YAKlllz4, 25 (O-L19086, L19087),
Zhurbenko 92104b, 92214 (herb. Zhurbenko); c. 54 km
N-NNW of Tyubelyakh settlement, Cherskii Range,

right bank of Indigirka River after Moma rapids,

65"51'N, 143o01'E, 250 m, on soil in limestone out-
crops, 1992, Zhurbenko 92185 (CANL, O-L118686),
9292 (M, herb. Zhurbenko), 92218 (ESS), 92219
(GZ[J), 92220 (herb. Zhurbenko), 92221 (H), 92223
(herb. Zhurbenko), 92224 (UPS), 92227 (herb.

Zhurbenko).



Psora indigirkae, a new Siberian species 29

11. Squamules distinctly white pruinose along the margin; lower side white
near the margin; calcium oxalate present in the medulla and/or lower
cortex (widely distributed) .........P himalayana-complex*

- Squamules not, or only faintly pruinose along the margin (but sometimes
pruinose on the upper side, especially near the margin); lower side pale
to medium brown; calcium oxalate absent from medulla and lower cortex.....................................12

12. Squamules adnate to ascending, often imbricate; upper side sparingly to
strongly fissured; upper cortex composed of thick-walled hyphae with more
or less angular lumina, l0-15 cell layers thick (Siberia)........ .................... P globifera

- Squamules mosfly adnate, sometimes ascending near the margin, rarely imbricate;
upper side smooth to sparingly fissured; upper cortex composed of rather thin-walled
hyphae with round or somewhat angular lumina, 15-25 cell layers thick (Yakutia)....... ..P luridella

*including P elenkinii, P. himalayana, and, P. subrubifurmis
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