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Abstract: Based on a sample of Thelocarpon laureri from
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Introduction

Despite the small size of its fruiting bodies Thelocarpon is a relatively well-
known genus. There are not many genera of microlichens monographed se-
veral times either regionally (REHM 1891, MAGNUSSON 1935, MOTYKA 1964,
KOCOURKOVA-HORAKOVA 1998) or on a worldwide scale (SALISBURY 1966).

Traditionally the genus Thelocarpon was placed in the Acarosporales
(resp. Lecanorales - Acarosporineae) (e.g., POELT 1974). But REEB et al.
(2004) as well as LumBscH et al. (2009) demonstrated in phylogenetic recon-
structions based on sequence data of various polyspored ascomycetes that
Thelocarpon is not a member of Lecanoromycetes. However, its precise posi-
tion in a system of Pezizomycotina is still not established.

Some of the Thelocarpon species are widely distributed, such as T. epi-
bolum Nyl. (see e.g. MAGNUSSON 1935, SALISBURY 1966, AHTI 1973, KO-
COURKOVA-HORAKOVA 1998, SPRIBILLE et al. 2010, HARADA 2015) or T. laureri
(Flot.) Nyl. (see this publication further below), others are known so far only
from relatively small areas (e.g. T. coccosporum Lettau, T. robustum Eitn.).
Most records are from European countries, relatively few from other con-
tinents. On the American double continent the majority of records refer to
findings in Northern America, very few are from South America, none so far
from Central America.

Central America as circumscribed by BRUMMITT (2001) includes the
countries south of Mexico and north of Colombia: Belize, Costa Rica, El
Salvador, Guatemala, Honduras, Nicaragua, and Panama and some islands in
the Pacific Ocean not too far away from the continental coast. Of these
countries lichen checklists exist for Costa Rica (UMANA TENORIO et al. 2002,
FEUERER 2016), Panama (PIEPENBRING 2006, FEUERER 2015), and El Salvador
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(SIPMAN 2001), whereas the species lists of lichens recorded for the remaining
countries are still only stubs. A search for Thelocarpon was negative in all
these cited sources. Therefore a gathering of Thelocarpon laureri from Costa
Rica is reported here as the first record of the genus in Central America.

Material and methods

Dried herbarium specimens have been examined. External morphology
was studied with a dissecting microscope (WILD M3, 6.4—40x). Anatomical
studies of the thallus and the ascomata were carried out under the light
microscope (LEICA DMRE, 100-1000x). Sectioning was performed with a
freezing microtome (LEITZ, sections of 12—-15 mm) but squash preparations
were also used, especially for ascus analysis. Preparations were mounted in
water. When necessary, contrasting was performed by a pretreatment with
lactic acid-cotton blue (MERCK 13741). Amyloid reactions in hymenia were
observed by the use of Lugol's reagent (I) (MERCK 9261). Sections and
squash preparations were not pretreated with KOH (K) unless otherwise
stated. Measurements refer to dimensions in tap water.

Abbreviations for institutional herbaria follow HOLMGREN et al. (1990).
Abbreviations of author names are those proposed by BRUMMITT & POWELL
(1992). Geographic units are defined and named according to HOLLIS &
BRUMMITT (1992) or BRUMMITT (2001).

Results

Thelocarpon laureri (Flot.) Nyl., Mémoires de la Société Impériale des

Sciences Naturelles de Cherbourg 3: 191 (1855).
= Sphaeropsis laureri Flot., Botanische Zeitung 5: 65 (1847). — Thelomphale
laureri (Flot.) Korb., Parerga Lichenologica: 321 (1863).

Typus: [Germany, Mecklenburg-Vorpommern] Greifswald, « habitat ad agge-
res turfosos », 1846, leg. Laurer et [Poland, Lower Silesia] Grafschaft Glatz
[Ziemia Ktodzka], « in ericetis humidis », 1824, leg. Flotow no. 285 (her-
barium ? - syntypes) not examined. Locality data from protologue.

For heterotypic synonyms including Thelocarpon epilithellum Nyl., Thelocar-
pon interceptum Nyl., Thelocarpon prasinellum Nyl., and others see MAG-
NUSSON 1935: 310 ff. or SALISBURY 1966: 189!

Full descriptions: MAGNUSSON 1935: 310 ff.; SALISBURY 1966: 189 f,;
MCCARTHY & KANTVILAS 2009: 566 f.

Icon.: MAGNUSSON 1935: 313 Fig. 64 (drawings of a fertile verruca in vertical
section, ascus, interascal filament); SALISBURY 1966: 189 Figure 12 (draw-
ings of a fertile verruca in vertical section, asospores); KOCOURKOVA-
HORAKOVA 1998: Fig. 12-14 (colour photographs of a fertile verruca in
vertical section, squash preparation of hymenium and habit); MCCARTHY &
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KANTVILAS 2009: 569 Fig. 177 D-G (drawings of habit, a fertile verruca in
vertical section, ascus tip, ascospores).

Key characters for identification: Verrucae yellow-greenish, hemispherical,
with thalline outer layer and containing a single perithecioid ascoma. Asci
flask-shaped, polysporous, lacking an apical apparatus. Interascal filaments
branched, as long as or shorter than the asci. Ascospores non-septate,
hyaline, broadly ellipsoid.

Character expression on specimen from Costa Rica: Thalline verrucae
scattered, hemispherical to broadly conical, intensely yellow-greenish. Asco-
mata perithecioid, 1 per verruca, entirely immersed in the thalline verrucae
and practically invisible under the dissecting microscope, only occasionally a
punctiform ostiolar region is poorly visible. Asci polysporous, (containing
more than 100 ascospores), flask-shaped with subcylindrical upper third and
ventricose lower half, exceeding 100 uym in length and 20-25 um wide.
Interascal filaments filiform, branched, 1-1.5 ym wide, apical cells neither
enlarged nor pigmented. Ascospores broadly ellipsoid, liberated spores 3.5—
4.5 x 2-2.5 uym.

Notes: 1. SALISBURY (1966) erroneously indicated the type locality as being
located in Austria and the collecting year given with 1865. However, the
species is based on two syntypes (see above). No lectotype has been
chosen so far.

2. As demonstrated by POELT & HAFELLNER (1975) the development of
entirely closed and therefore perithecioid ascomata as typical for Thelo-
carpon laureri goes along with a complete reduction of the euamyloid apical
apparatus that other species with apothecial ascomata still have. These
observations of specific phenotypic character expressions led the authors to
the hypothesis that hymenial features of Thelocarpon species are influenced
by ascoma shape and function. However, LUMBSCH et al. (2009) were not
able to either confirm or reject this hypothesis on the basis or the molecular
data at their disposal.

Ecology: Thelocarpon laureri is found on a wide range of acidic substrates,
such as siliceous rocks or wood, occasionally also on bark, plant remnants
and humous soil. Unusual for a Thelocarpon, the species is often found on
more exposed and sunny sites in pioneer communities of cryptogams.
KOCOURKOVA-HORAKOVA (1998) has listed the accompanying species inclu-
ding e.g. taxa of Trapelia, Trapeliopsis, Placynthiella, and Micarea. Species
of Amandinea and Candelariella occasionally growing nearby indicate a
certain tolerance of eutrophication.

At the locality in Costa Rica, it was found on low volcanic outcrops in open
shrub-vegetation (subparamo). Apart from the Thelocarpon, only fragmen-
tary thalli of Placopsis lambii Hertel & V.Wirth have been detected on the
rock pieces. GALLOWAY & ARVIDSSON (2002) have already recorded this
pioneer species from a locality nearby.

Confused species: None. Saxicolous populations have been treated as a
distinguishable taxon on species or infraspecific level by some lichenolo-
gists. However, various monographers disagree with this.
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Distribution: Thelocarpon laureri is widely distributed in the temperate zone of
the Holarctic region. Most records are from Central and Western Europe
(see e.g. MAGNUSSON 1935: 310 ff., LETTAU 1955: 76, KOCOURKOVA-HORA-
KOVA, J. 1998: 288 ff.). In the Czech Republic KOCOURKOVA-HORAKOVA
(I. c.) regards it as the most common species of the genus. But T. laureri is
also known from more remote localities in Central Russia (Zhdanov &
Volosnova 2008), the Canary Islands (HERNANDEZ PADRON & SANCHEZ
PINTO 1987) and a number of localities in various states in the United States
of America (e.g. MAGNUSSON 1935, SPRIBILLE et al. 2010, RAJAKARUNA et al.
2012). On the southern hemisphere, it has been recorded from Tasmania
(MCCARTHY & KANTVILAS 2009), Chile (GALLOWAY & QUILHOT 1998, uncer-
tain record), and Bolivia (FLAKUS et al. 2016). The locality in Bolivia is also a
high altitude site with fragmentary shrub vegetation.

As already noted by Magnusson (1935), in temperate regions Thelocarpon
laureri is a species of sites at lower elevation. Therefore, it is not surprising
that in the tropics the species appears to be confined to the upper altitudinal
belts (FLAKUS et al. 2016, this publication). Similar patterns have been dis-
cussed by HERTEL (1971) who was able to record a number of “holarctic”
species (including e.g., Arthrorhaphis citrinella, Carbonea vorticosa, Leca-
nora polytropa, Lecidea lapicida, Lecidella carpathica, Protoparmelia badia,
and Trapelia coarctata) at high elevation (above 3000 m) in the Venezuelan
Andes.

Specimens seen:

CENTRAL AMERICA: Costa Rica: Prov. Cartago, Cordillera de Talamanca, Monte Asun-
cion, 7,5 km NW von Villa Mills, N der Car. Nac. 2, 9°34’N / 83°46’'W, 3300-3396 m,
Subparamo mit Felsblécken, auf einem Block vulkanitischen Gesteins, 29. Xll. 1978, leg.
J. Hafellner no. 7009 (GZU).

Material studied for comparison:

Exsiccata: Arnold, Lichenes exsiccati 522b (GZU). — Arnold, Lichenes exsiccati no. 866,
sub Thelocarpon interceptum (GZU). — Nowak, Lichenes Poloniae Meridionalis exsiccati
45 (GZU). — Nowak, Lichenes Poloniae Meridionalis exsiccati 122 (GZU). — Obermayer,
Dupla Graecensia Lichenum 1187 (CANB, GZU, M, NY, UPS). — Reliquiae Suzaianae 69
(GZU). — Suza, Lichenes Bohemoslovakiae 164, sub Thelocarpon prasinellum (GZU). —
Triebel, Microfungi exsiccati 394 (GZU). — Vézda, Lichenes selecti exsiccati 1028 (GZU).
—Vézda, Lichenes selecti exsiccati 1640 (GZU).

EUROPE: Austria: Steiermark: Steirisches Randgebirge, Gleinalpe, Gamsgraben, ca. 4,5
km NW von Rothleiten, kurz hinter der Einmindung des Lehmbachgrabens, 47°18°05”N /
15°15’10”E, ca. 700 m, GF [grid ref.] 8657/4, Gneisschrofen auf steilen Sidhangen, auf
Lesesteinen auf einer Felskanzel, 10. XII. 2000, leg. J. Hafellner no. 58087 (GZU). —
Steiermark: Steirisches Randgebirge, Koralpe, Stoffkogel ca. 14 km NW von Deutsch-
landsberg, untere E Abhange, unterhalb des Gehoftes Weberbauer, 46°52°40”N / 15°03’
25”E, ca. 1040 m, GF 9156/1, Blockhaufen und niedere Ausbisse auf einer Weide, Eklo-
gitamphibolit, auf Neigungsflachen, 22. 1X. 2012, leg. J. Hafellner no. 81197, L. Muggia &
& A. Hafellner (GZU) (duplicates distributed in Obermayer, Dupla Graecensia Lichenum
no. 1187]. — Germany: Bayern, Niederbayern, Bayerisch-Béhmischer Wald, Kreis Wolf-
stein, kurz S Grainet, ca. 700 m alt., auf Lesesteinen an einem Feldrain, VIII. 1971, leg. J.
Poelt (GZU).
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