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Additions and corrections to the knowledge of the foliicolous
lichen flora of Costa Rica.
The genus Fellhanera, with notes on Bacidia pauciseptata

RobertLucking
Abteilung Spezielle Botanik, Universitat Ulm, D-89069 Ulm, Germany

Abstract: This further contribution to the knowledge of the foliicolous lichen flora of Costa Rica
providesadetailed account onthegenusFellhanera. Intotal, 25 speciesand fiveundescribed taxaare
treated. Ten species are described as new: Fellhanera angustispora sp.n., F. dictyospora sp.n., F.
dispersa sp.n., F. emarginata sp.n., F. pilomarginata sp.n., F. longispora sp.n., F. muhlei sp.n., F.
montanasp.n., F.verruciferasp.n., and F. viridissp.n. New combinationsareF. pauciseptata (R. Sant.)
R. Lickingcomb.n.[Bas.: BacidiapauciseptataR. Sant.] and F. rubida(M(ill. Arg.) R. L icking comb.n.
[Bas.: Patellariarubida Mull. Arg.]. F. dominicana (Vain.) Vezdais placed into synonymy with F.
fuscatula (Mll. Arg.) Vezda, whose type has 7-septate ascospores, and the name F. subfuscatula R.
L ticking sp.n. isintroduced for thetaxon with 5-septate ascosporesformerly knownasF. fuscatula. F.
misionensisFerraro& R. Lickingined. and F. sublecanorina(Nyl.) V ezdaarereportedfor thefirsttime
from CostaRica. Theformerly invaidly published namesF. farinosanom. nud. and F. pilosanom. nud.
areconsideredtobesynonymsof F. fuscatula(MUll. Arg.) Vezdaand F. rhapidophylli (Rehm) V ezda,
respectively. Specimensidentified asF. tuckeri nom. nud. belongto F. rhapidophylli aswell. F. buxi
isexcluded from thefoliicolouslichen floraof CostaRica. A keysisprovided to the complex group of
species of Fellhanera with brownish apothecia and 3-septate ascospores. Infrageneric relationships
within Fellhanera are briefly discussed, and notes on the ecology of the species are provided.

Resumen: Lapresentecontribuciona conocimientodelaliquenoflorafoliicolade CostaRicatrataen
detalleel género Fellhanera, incluyendo 25 especiesy otroscinco taxaaln no descritoshastalafecha.
Se describen diez especies nuevas. Fellhanera angustispora sp.n., F. dictyospora sp.n., F. dispersa
sp.n., F. emarginata sp.n., F. pilomarginata sp.n., F. longispora sp.n., F. muhlei sp.n., F. montana
sp.n., F.verruciferasp.n., y F. viridissp.n., ademés delas nuevas combinaciones F. pauciseptata (R.
Sant.) R. Luicking comb.n. [Bas.: Bacidia pauciseptata R. Sant.] y Fellhanerarubida (MUll. Arg.) R.
Lcking comb.n. [Bas.: Patellaria rubida Mll. Arg.]. F. dominicana (Vain.) Vezda es puesta en
sinonimiacon F.fuscatula(Mll. Arg.) Vezda, cuyo material tipotieneesporas 7-septadas, y €l nombre
F. subfuscatula R. Liicking sp.n. es introducido para el taxon con esporas 5-septadas, hasta ahora
conocidocomoF. fuscatula. F. misionensisFerraro & R. Lickingined.y F. sublecanorina(Nyl.) Vezda
son comunicadospor primeravez de CostaRica. LosnombresF. farinosanom. nud. and F. pilosanom.
nud., invalidamente publicadas por el autor en una publicacion anterior, son considerados como
sinénimos de F. fuscatula (Mll. Arg.) Vezday F. rhapidophylli (Rehm) Vezda, respectivamente.
Especimenes entonces identificados como F. tuckeri nom. nud. actualmente pertenecen a F.
rhapidophylli; igualmente, F.buxi Vezda& VivantesexcluidadelaliquenoflorafoliicoladeCostaRica
Sepresentaunaclaveparael dificil grupo de especiesde Fellhanera con apoteciosmarronesy esporas
3-septadas. Finalmente, se discutan las relaciones infragenericas dentro del género Fellhanera, y se
dan notas sobre la ecologia de |las especies.
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INTRODUCTION

Introduced as a segregate of Bacidia De Not.
(Vezda1986), FellhaneraV ezdaischaracterized
by biatorine apothecia with paraplectenchyma-
tous exciple, ascus of the Byssoloma type,
combined with Bilimbia type ascospores, and
bacillar or pyriform pycnospores. In his mono-
graphonthefoliicolouslichens, Santesson (1952)
treated, among Catillaria, Bacidia and Lopa-
dium, only ten species later to be referred to
Fellhanera, whereasV ezda(1986) a ready accep-
ted 19taxa. Recently, Sérusiaux (1996) provideda
key tothefoliicoloustaxa, including nolessthan
33 species. Therapidly increasing knowledgeon
the diversity of the genus Fellhanera is further
demonstrated by the present paper, in which 25
foliicoloustaxaknownfrom CostaRicaaretreated,
10 of which are new to science, and another five
till left undescribed. Threefurther new species, F.
badimioidesR. L licking, Lumbsch& Elix, F.avilezii
R.Licking,andF. misionenssFerraro& R.Lucking
ined., werealready describedinother papersor are
abouttobepublished (L tickingetal. 1994; L ticking
& Licking 1995; Ferraro & Lucking, in prep.).
Together with F. avilezii and F. winkleriana R.
Lucking (Lucking 1991, 1992a), which are not
treatedinthe present paper, thefoliicolouslichen
floraof CostaRicanow comprises27 species, plus
anumber of still undescribed taxa.

Substantial increase of the number of
species to be assigned to Fellhanera could be
expected by revision of non-foliicolous material,
either by species already described under other
generic names, suchasCatillariaand Bacidia, or
by unknown taxayet to be described. However, a
preliminary survey of specimenshousedinB, G,
and UPS, aswell as examination of fresh collec-
tions gathered by the author in different tropical
areas (Costa Rica, Guyana, Ecuador) indicates
that corticolous or saxicol ous specieswith featu-
restypical of Fellhanera are less common than
foliicolousonesor belongto otherwisefoliicolous
species, such as Fellhanera bouteillei (Desm.)
Vezda (Santesson 1952). Obviously, the appro-
priate habitats in which corticolous and saxico-
lous species of Fellhanera would be expected,
and are actually found, such asthe shady under-
story of wet tropical forests, arelargel y dominated
by other taxawith muchlarger thalli and apothecia,

e.g. Lecideas.l., Bacidiaspp., Bacidinaspp.,and
some Thelotremataceae. Interestingly, many of
thesetaxa, although belongingto avariety of non-
related genera, usualy resemble the genus
Fellhaneraexternally by their greenish, granulose
thalli and their brownish apothecia.

The chemistry of Fellhanera was studied
indetail by Ltickingetal. (1994), though seconda-
ry compoundshad been reported from F. bouteil-
lei before (Tansberg 1992). Generally, taxawith
bluishthalli have secondary compounds, whereas
specieswithgreenishthalli donot, underliningthe
taxonomicimportanceof thalluscolour. Basedon
morphological, anatomical and chemical
characters, the44 foliicol ousrepresentantsof the
genus Fellhanera can be divided into various
groups, whichareinpart natural andreflect separate
evolutionary lines, and in part artificial,
representing convergent evolutionary
development. With somefew exceptions, further
generic delimitation on the basis of these groups
seems impossible, since the genus as awholeis
rather homogeneous. At best, somegroupscanbe
addressed on the subgeneric level. In order to
facilitate accessto the enormousdiversity within
Fellhanera, ashort account oninfragenericrela-
tionshipsis given at the end of this paper.

MATERIALANDMETHODS

The study area is described in detail in earlier
papers (L Uicking 19923, ¢, 1995a) and inthefirst
contributiontothepresent series(L ticking 1995b).
Microscopic investigations and ascospore mea-
surementswere madein tap water.

THESPECIES

Thetaxa are listed alphabetically, following the
nomenclatureof Santesson (1952), L ticking (1992a)
and Farkas & Sipman (1993). Nomenclatural
referencesareonly givenif deviating from Farkas
& Sipman (1993). Species new to thefoliicolous
lichen flora of Costa Rica are marked with an
asterisk. Two species, Fellhanera winkleriana
andF. avilezii, whichwerealready includedintwo
former floristictreatmentsof CostaRica(L ticking
19924) and Cocos Island (Liicking & Lucking
1995), are omitted here, since no new data or



collections were available. New collections are
given for some rare species, viz. F. elliottii, F.
lisowskii, and F. subternella, while F.
badimioides, described and extensively treated
by Luckingetal.(1994), isincludedfor thesakeof
completeness. If not otherwise stated, the cited
specimens where collected by the author. The
main setsof specimensaredepositedinCRandthe
herbarium of theauthor, whereasduplicateshave
been distributed among thefollowing herbaria: B,
BM,CBG,G,GZU,LG,M,NY,STU,ULM, UPS,
VBI, hb.Kalb, hb.Vezda

FellhaneraangustisporaR. Lickingsp.n. (Fig. 1
A-C)

Thallus epiphyllus, tenuissimus, conti-
nuus, laevigatus, viridecinereus. Apothecia0.15-
0.25(-0.3) mmdiam., rotundata, convexa, fusca,
emarginata. Excipulumindistinctum. Hypothecium
fuscum. Hymenium incoloratum. Paraphyses
ramoso-connexae. Asci clavati, ad typum
Byssoloma pertinentes. Ascosporae 8-nae, 3-
Septatae, angustefusiformes, 10-16 x 2-3um. Alga
ad Chlorococcaceas pertinens.

Typus. COSTA RICA. Heredia: LaSelva
Protection Zone, 10° 26' N, 84° 03' W, 50-100 m,
primary lowlandrainforess on CES/LOC/CEN trails,
onleavesof apalm, 1X.1991, leg. R. Luicking 91-
4932 (ULM holotype).

Description: Thallusepiphyllous, thin, continu-
ous, smooth, pale greenish grey. Phycobiont a
speciesof Chlorococcaceae, cells4-8 umdiam.

Apothecia0.15-0.25(-0.3) mm diam. and
0.08-0.1 mm high, with a convex, brown disc,
emarginate, but withthemarginal zonepaler than
theinner part of the disc. Exciple much reduced
and indistinct, even in young apothecia. Hypo-
thecium brown, 20-30 um high; central apothecial
base not well distinguished in colour from the
surrounding tissue. Hymenium 45-50 pum high,
colourless. Paraphyses 0.07 um thick, branched
andanastomosing. Asti clavate, 40-45x 10-12um,
of the Byssoloma type. Ascospores 8 per ascus,
3-septate, narrowly fusiform to almost bacillar,
colourless, 10-16 x 2-3um.

Pycnidia not seen.

Etymology: Thenamereferstothecomparatively
Narrow ascospores.
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Notes: Fellhanera angustispora is closely rela
tedto F. emarginata, another new speciesdescri-
bed below. Asthelatter, itischaracterized by the
much reduced excipleandtherather small, convex,
dark apothecia. Both species differ from each
other by their thallus colour and ascospore
dimensions. F. angustispora and F. emarginata
might be confused with Byssol oma mi nuti ssimum
and its relatives (Kalb & Vezda 1990), which,
however, haveabyssoid exciple, at leastinyoung
apothecia, and their apotheciaare usually paler.

Thereasonswhy the new species, in spite
of its reduced exciple, is placed in Fellhanera
instead of Byssoloma, are discussed below F.
pilomarginata.

Additional specimensexamined: COSTA RICA.
Algjuela: Carfio Negro National Wildlife Refuge,
10°54'N, 84° 47'W,50m, isolated primary lowland
rain forest, 92-2753 (M). Heredia La Selva
Protection Zone, 10° 26' N, 84° 03' W, 50-100 m,
primary lowlandrainfores on CESILOC/CEN trails,
91-4925(CR); ibid., secondary forest on SOCtrail,
91-5607 (LG, NY,UPS,VBI, hb.Kab); ibid.,forest
marginnear laboratory, 91-2362 (CBG). Cartago:
Cervantes, 9°53'N, 83°49'W, 1450m, small relict
forest, 91-3831 (B, GZU, STU). Puntarenas.
Corcovado National Park, »L osPatos«, 8° 34' N,
83°31'W,50-150m, primary lowlandrainforest, 92-
3120(hb. L ticking).Limon: BraulioCarilloNational
Park, section Quebrada Gonzal es, »Botarrama
trail, 10°12'N, 83°55'W, 480m, primary submontane
rain forest, 91-1300 (hb. Licking, with F.
emarginata). RioCorintho,10° 12'N, 83°53'W, 200
m, galleryforest, 92-3946 (hb. Ka b, with Byssoloma
minutissimum). Tortuguero National Park, Cerro
Tortuguero, 10° 35'N, 83° 31' W, 0-100m, primary
lowlandrainforest,92-2570(L G).

FellhanerabadimioidesR. L licking, Lumbsch &
Hix

Lucking, R.,Lumbsch,H.T. & Elix, J. A,
Bot. Acta107:400(1994).

Selected specimens examined: COSTA RICA.
Heredia: LaSelvaProtectionZone, 10° 26'N, 84°
03'W, 50-100 m, primary lowland rainforest on
CES/LOC/CENtrails, 91-4934 (hb. L icking, withF.
lisowskii). Limon: Hitoy CerereBiologica Reserve,






9°41'N, 83° 02'W, 100-200 m, primary lowlandto
submontanerainforest,91-1301 (M holotype; hb.
L icking isotype).

Fellhanerabouteillei (Desm.)Vezda

Notes: The present material demonstrates the
extraordinarily variable thallus and apothecia
morphology of thisspecies. Thalluscol our ranges
from pale bluish grey to amost white, and the
surface structure from farinose to almost smooth
or coarsely granulose. The apotheciaare usually
thin but may also bethicker and distinctly raised
over the thallus surface. The colour of the disc
variesfrom paleyellowishand almost translucent
to vividly orange yellow; the margin is often
irregular and of the same colour as the disc or
whitish. Theouter surfaceof thelateral excipleis
often covered with crystals. Coarsely granulose
thalli seemtobemorefrequentincooler, montane
areas, whereastheapothecial colour might depend
onlightintensity, specimenswithdarker apothecia
being more common in open situations.

Selected specimens examined: COSTA RICA.
SanJosé ChirripdNational Park, 9° 28'N, 83° 34'
W, 1800-2200m, primary upper montanerainforest,
92-214(UPS),92-251(NY),92-311 (UL M);ibid.,9°
28'N,83°33'W, 2200-2550m, 92-338(CR, STU);
ibid.,9°28'N,83° 33 W, 3000-3200m, primary cloud
forest bel ow »Hopel essM ountain«, 92-538 (GZU,
LG,NY,UPS, hb.Kalb),92-570(LG, CBG). Las
Quebradas, 9° 26'N, 83° 42'W, 900-1000m, Citrus
treesand coffeeplantation, 92-4287 (hb. L licking).
Cartago: AltoLaGlorig, Interamericanhighway, 9°
48'N, 83°57'W, 1700 m, gallery forest, 91-3625
(CR).Oros vdley,9°47'N,83°51'W, 1150m, coffee
plantations, 92-2905 (NY). Tapanti National
WildlifeRefuge, »L aPava«trail,9°46'N,83° 47'W,
1500-1700m, primary montaneto upper montane
rainforest,92-24(NY); ibid., 1800m, forestmargin
at mirador, 91-3224 (VBI, hb. Kalb). Trinidad,
I nteramericanhighway, 9°40'N, 83° 53'W, 2550-
2600m, forest marginnear road, 91-3507 (UPS), 91-
3513(B,M).VillaMills, Interamericanhighway, 9°
34'N, 83° 42' W, 3000 m, secondary vegetation
borderingreforested area, 91-3998 (CR). Limon:
Braulio CarrilloNational Park, section Quebrada
Gonzales, »Botarrama«trail neartheRio Sucio, 10°
12'N, 83°55'W, 480 m, forest margin, 91-297 (hb.
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Kalb). Hitoy CerereBiological Reserve, 9°41'N,
83°02'W, 100m, forest marginat small river, 91-
1280 (hb. L ticking).

FellhaneradictyosporaR. Liicking sp.n. (Fig. 2
B)

Thallus epiphyllus, tenuis, continuus, fa-
rinosus, viride cinereus. Apothecia 0.1-0.2 mm
diam., rotundata, planaadleviter convexa, fusca.
Excipulum parapl ectenchymaticum, incol oratum.
Hypothecium fuscum; parsbasalis apothecii fus-
co-nigra. Hymenium incoloratum. Paraphyses
ramoso-connexae. Asci clavati. Ascosporae sin-
gulae, muriformes, ovoideae, 35-40 x 15-20 um.
Algaad Chlorococcacess pertinens.

Typus. COSTA RICA. Heredia: LaSelva
Protection Zone, 10° 26' N, 84° 03' W, 50-100 m,
primary lowlandrainforeston SORtrail, onleaves
of adicotyledon, 1X.1991, leg. R. L licking 91-5567
(ULM holotype).

Description: Thallusepiphyllous, thin, continu-
ous, somewhat irregularinoutline, farinose, gree-
nish grey to greenish. Phycobiont a species of
Chlorococcacese, cells5-10pumdiam.

Apothecia0.1-0.2mmdiam. and 0.1-0.15
mm high, with aplaneto slightly convex, brown
disc (sometimeswithadlight purplishtinge), and
amarginof similar colour or darker whichisoften
reduced in mature apothecia. Exciple distinctly
paraplectenchymatous, colourless, up to 20 um
broad, cdlls3-6 umdiam. Hypotheciumdark brown,
15-25 um high; central apothecial base blackish
brown. Hymenium 70-75 um high, colourless.
Paraphyses 0.07 um thick, branched and
anastomosing. Asci clavate, 55-70% 20-25um, | +
blue, no distinct apical structure visible. Asco-
spores single, muriform, broadly ovoid, colour-
less, 35-40% 15-20um.

Pycnidianot seen.

Etymology: The name refers to the muriform
ascospores.

Notes: Inspiteof thesingle, muriformascospores,
a feature hitherto unknown in the genus,
Fellhanera dictyospora appears to be a genuine
Fellhanera. Externally, thespeciesisrather simi-
lar toF.rhapidophylli or F.fuscatula. Theabsen-
ce of atholus of the Byssolomatypeintheasci is
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10pm.

Figure 2. (A) Fellhanera montana [holotype]. (B) F. dictyospora [holotype]. Asci and ascospores.

Scale



probably due to the large, single ascospores. A
similar variation, correlating with the ascospore
type, isfound in the genus Tapellaria (L ticking,
inprep.). Asinthelatter (Santesson 1952), wenow
find analmost continuousseriesfromtransverse-
ly septate to muriform ascospores in the genus
Fellhanera, particularly in the group of species
including the generic type, with brownish
apotheciaand greenish grey, smooth to farinose
thalli.

Thelarge, muriform ascosporesof Fellha-
nera dictyospora might raise the question why
this species has not been placed in the genus
Calopadia (see Vezda 1986). Following Santes-
son’ s(1952) definition of such generaas Tapella-
riaor Echinoplaca, mostworkersnowadaysagree
that the concept of ascospore genera, so strictly
applied by Zahlbruckner, is ill-defined. Thus,
relationships concluded from the ascospore type
must be supported by other features; otherwise,
the resulting entities are polyphyletic and
unnatural. The genus Calopadia is clearly
circumscribed by a number of characters: the
rather large apothecia having very distinct, free,
simple or only basally branched paraphyses, the
rounded, smooth, pale, dispersed but confluent
thalluspatches, and theformation of campylidiaof
the Pyrenotrichumsplitgerberi type. Any species
to be included in Calopadia must share these
features; otherwise, the generic concept within
thecoregroup of the Ectolechiaceae (Calopadia,
Tapellaria, Lasioloma, Sporopodium) would
break down, and natural rel ationshipsbeobscured.

It istrue that Fellhanera and Calopadia
aresimilar in somerespects (brownish apothecia
with paraplectenchymatous exciple and aerugi-
nousapothecial base), andtheremight exist direct
or indirect systematic rel ationshi psbetween both
genera (see also Licking et a. 1994). However,
except for these similarities, Fellhanera dictyo-
spora lacks any character typical of Calopadia
and on the other hand shares most features
characteristic of Fellhanera(compareL ticking et
al. 1994): thesmall apotheciainwhichthemargin
is reduced in maturity, the indistinct, branched
and anastomosing paraphyses, and the continu-
ous, farinosethallus, together with the absence of
any signsof campylidia. Infact, thespecimensare
externallyimpossibletodistinguishfromeither F.
rhapidophylli, F. subfuscatula, or F. fuscatula.
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The differences towards the hitherto known
species of Fellhanera, i.e. the single, muriform
ascosporesand the absence of atubeinthetholus
of theasci, areminor inthisrespect, becauseof the
followingreasons: (1) Withtheascosporevariation
found in F. elliottii and F. paradoxa, single
muriform ascospores can be expected to occur
within the genus; (2) judging from the genus
Tapellaria, the ascus type of species with single
large ascospores regularly deviates from that of
species with numerous small ascospores.
Therefore, the generic placement of Fellhanera
dictyosporaisjustified.

Additional specimensexamined: COSTA RICA.
Cartago: Guayabo National Monument, 9° 59'N,
83°43'W, 800-900 m, primary lower montanerain
forest, 92-2196 (STU). Limon: Braulio Carillo
National Park, section Quebrada Gonzales,
»Botarrama« trail, 10° 12' N, 83° 55' W, 480 m,
primary submontane rain forest, 91-1309 (hb.
L ticking); ibid., canopy layer, 91-1307 (B). Hitoy
CerereBiologicd Reserve, 9°41'N, 83° 02'W, 100-
200m, primary lowlandto submontanerainforest,
91-1308 (hb. L ticking).

FellhaneradispersaR. Licking sp.n. (Fig. 6B)

Thallusepiphyllus, tenuis, dispersus, lae-
vigatus ad leviter rugosus, albo-viridis. Apothe-
cia0.25-0.45 mm diam., rotundata, fusco-rubra.
Excipulum parapl ectenchymaticum, incol oratum.
Hypothecium fuscum; parsbasalis apothecii fus-
ca. Hymeniumincoloratum. Paraphysesramoso-
connexae. Asci clavati, ad typum Byssoloma
pertinentes. A scosporae8-nae, 3-septatae, oblon-
go-€ellipsoideae, 12-15(-17) x 4-4.5um. Algaad
Chlorococcaceas pertinens.

Typus: COSTA RICA. San José: Chirripd
National Park,9° 28'N, 83° 34' W, 1800-2200m,
primary upper montane rain forest, on leaves of
Ericaceae, 11.1992, leg. R. L licking 92-213 (ULM
holotype; hb. Liicking isotype).

Description: Thallusepiphyllous, thin, disconti-
nuous, composed of dispersed, upto 1 mm diam.
and 15-20 umthick algiferouspatches, smooth or
very dightly rugose, sometimeswiththinlobesat
the margins, whitish green to white, very rarely
confluent. Phycobiont a species of Chlorococca
ceae, cells5-8umdiam.
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Apothecia0.25-0.45mmdiam.and0.15mm
high, at first rounded, with a concave to plane,
flesh coloured to light brown disc and adistinct,
rather thick, dightly prominent, chamois-coloured
margin, later oftenirregularinoutline, withadightly
convex, dark reddishto purplish browndisc (very
rarely with athin, pale pruina), the margin soon
disappearing. Exciple distinctly
paraplectenchymatous, colourless, cellssmall, 3-
5umdiam. Hypothecium brown, 30-40 umhigh;
central apothecial basebrown. Hymeniumupto 50
pm high, colourless. Epithecium indistinct.
Paraphyses 0.07 um thick, branched and
anastomosing. Asci clavate, 40-45 x 8-12 um, of
the Byssoloma type. Ascospores 8 per ascus, 3-
septate, oblong-ellipsoid, dightly constricted at
thesepta, colourless, 12-15(-17) X 4-4.5um.

Pycnidia not seen.

Etymology: The name refers to the dispersed
thallus, ararefeaturein the genus.

Notes: Thisnew speciesisreadily distinguished
by its discontinuous, dispersed, smooth, whitish
greenthallus, anditsflesh-colouredtoreddishor
purplishbrown apothecia. Uptothepresent, such
athallus morphology isknown from Fellhanera
semecarpi (with 1-septate ascosporesand ochra-
ceous brown apothecia), F. pauciseptata (see
below), andF. bullataKalb & Vezda(withstron-
gly convex thallus patches and dark brown apo-
thecia; Vezda& Kalb1991).
Fdlhaneradispersaisexternally similarto
Loflammia gabrielis(Mill. Arg.) Vezda(1986),
which canbeseparated by thefollowing anatomi-
cal details (Santesson 1952): exciple encrusted
with colourlesscrystals, K+ yellow, then orange,
hypothecium light brown, epithecium palebrown.
Both species also seem to differ in their ecology,
F. dispersa being morecommon at higher altitu-
des, whereasLoflammiagabrielisseemsto prefer
lowland sites. Their similarity isanother hint for
the possible relationships between Fellhanera
and some genera with campylidia currently set
apart in the Ectol echiaceae, e.g. Barubria, Calo-
padia, or Tapellaria (seeLicking et al. 1994).

Additional specimensexamined: COSTA RICA.
San José: Chirripo National Park,9° 28'N, 83° 34'
W, 1800-2200m, primary upper montanerainforest,

92-303 (M). LasQuebradas, 9° 26' N, 83° 42' W,
1000-1100m, primary and secondary montanerain
forest, 92-4343 (hb. Lucking). Algjuela: Arend
Forest Reserve, 10° 28'N, 84° 40'W, 500m, primary
lower montanerainforest, 91-2164 (hb. L ticking).
Limon: Braulio Carillo National Park, section
QuebradaGonzales, »Botarramaxtrail, 10° 12'N,
83°55'W,480m, forestmargin, 91-310(hb. L licking).

Fellhaneradliottii (Vain.) Vezda(Fig.3C)

Specimensexamined: COSTA RICA. Cartago:
Cervantes, 9°53'N, 83°49'W, 1450m, small relict
forest, 91-3830 (hb. L ticking). Guayabo National
Monument,9°59'N, 83° 43'W, 800-900m, primary
lower montanerainforest, 92-2018 (hb. L ticking).

FellhaneraemarginataR. Licking sp.n. (Fig. 1
D-F,6A)

Fellhanera emarginata nom. nud. in
LUcking, R., Foliikole Flechten und ihre Mikro-
habitatpréaferenzen in einem tropischen Regen-
waldin CostaRica: 70(1994); Licking, R., Bibl.
Lichenol.58: 265(1995).

Thallus epiphyllus, tenuissimus, conti-
nuus, laevigatus, cinereo-fuscus. Apothecia0.15-
0.25 mm diam., rotundata, convexa, fusca ad
cinereo-fusca, emarginata. Excipulumindistinctum.
Hypothecium obscurefuscum. Hymeniumincolo-
ratum. Paraphysesramoso-connexae. Asci clava
ti, ad typum Byssol oma pertinentes. Ascosporae
8-nae, 3-septatae, oblongo-ovales, 14-20 x 4-5.5
pm. Algaad Chlorococcacess pertinens.

Typus. COSTA RICA. Limon: Braulio
CarilloNational Park, section QuebradaGonzales,
»Botarrama« trail, 10° 12' N, 83° 55' W, 480 m,
primary submontane rain forest, on leaves of
Heliconiasp., VI1.1991, leg. R. Liicking91-5374
(ULM holotype).

Description: Thallusepiphyllous, thin, continu-
ous, smooth, greyish brown, sometimes with a
dark greenish grey marginal zone. Phycobiont a
speciesof Chlorococcaceae, cells4-9 umdiam.
Apothecia0.15-0.25mmdiam.and0.08-0.1
mm high, with aconvex, brownto greyish brown
disc, emarginatebut withthemarginal zoneoften
dlightly paler. Exciple much reduced, indistinct.
Hypothecium brown, 15-20 um high; central
apothecial base not well distinguished in colour



fromthesurroundingtissue. Hymenium 45-50 um

high, colourless. Paraphyses 0.07 pum thick,

branched and anastomosing. Asci clavate, 40-45

x 12-14 um, of the Byssolomatype. Ascospores8

per ascus, 3-septate, oblong-oval, with distinctly

rounded ends, colourless, 14-20 x 4-5.5um.
Pycnidianot seen.

Etymology: The name refers to the emarginate
apothecia.

Notes: Fellhaneraemarginataisexternaly very
similartoF.angustispora, andfor sometimel have
hesitated to establish two separate taxa for this
pair of species. However, the differences are
constant, and no intermediate specimens were
found. F. emarginata can be distinguished by its
dark, usually brownishthallus, withtheapothecia
only indistinctly delimitedin colour, anditscon-
stantly broader ascospores. Although in some
cases, both specieswere found growing together
on the same leaf, they appear to have different
ecological preferences. WhereasF. angustispora
ismost common at lower altitudes (0-500 m), F.
emarginata obviously prefers montane ranges
(500-2000m).

Additional specimensexamined: COSTA RICA.
SanJosé: BraulioCarilloNational Park, sectionLa
Hondura, 10° 02' N, 84° 00' W, 1500 m, primary
montanerainforestandforestmargin, 92-4769 (hb.
L ticking). Cartago: Guayabo National M onument,
9°59'N, 83°43'W, 850-900m, secondary forest, 92-
1558(B),92-1584 (UPS),92-1641(CR),92-1798
(GZU),92-1799(ULM). Tapanti National Wildlife
Refuge, »Oropendula«trail, 9° 46' N, 83° 46' W,
1200-1300m, primary montanerainforest, 91-3943
(hb.Licking);ibid.,»LaPava«trail,9°46'N, 83° 47"
W, 1500-1700m, primary montanetoupper montane
rainforest, 92-22 (hb. Licking). Limon: Braulio
CarilloNational Park, section QuebradaGonzales,
»Botarrama« trail, 10° 12' N, 83° 55' W, 480 m,
primary submontane rain forest, 91-1285 (hb.
L iicking, with F.angustispora), 91-1286 (hb. Kalb),
91-1287(STU),91-1283(BM),91-1289(M),92-2521
(LG,NY).

A taxonclosely relatedto Fellhaneraemarginata
was found in the montane forest belt [Cartago:
Tapanti National WildlifeRefuge, 9°46'N, 83° 47"
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W, 1800m, forest marginat mirador, 91-3225, 91-
3252 (hb. Licking)]. The scanty specimens are
externally smilar tothelatter but havenarrower, 5-
septate ascospores (Fig. 1 1).

Fellhanerafuscatula(Mull. Arg.) Vezda(Fig. 3
A-B)

Vezda, A., Folia Geobot. Phytotax., Pra-
ha, 21: 214 (1986). PatellariafuscatulaMill. Arg.,
Flora64:231(1881). Type VENEZUELA.Caracas.
Caracas, 1878, Ernst (G, lectotype!, heresel ected).

Patellaria fuscatula var. nigricans M ll.
Arg., Flora64: 231 (1881). Type: BRAZIL. Séo
Paulo: Apiahy, 1879, Puiggarii 361 (G, holotype!).

PatellariarufulaMll. Arg., Flora64: 231
(1881). Type: BRAZIL. SoPaulo: Apiahy, 1880,
Puiggarii 1088 (G, lectotype!).

LecideamollissiagformisVain., Journ. Bot.
34:101 (1896). Type: LESSER ANTILLES. St.
Vincent: BonhommeWoods, I. 1892, Elliott 351
(TUR, hb.Vainio 21661, holotype!).

LecideadominicanaVain., Journ. Bot. 34:
101(1896). Fdlhaneradominicana(Vain.) Vezda,
Folia Geobot. Phytotax., Praha, 21: 214 (1986).
Type LESSERANTILLES.Dominica 1892, Elliott
517 (TUR, holotype!).

Lecidea scottii Vain., Hedwigia 37: 43
(1898). Type: UGANDA. Ruwenzori, 2700-2800m
alt., 1893-94 Scott-Elliot 245(TUR, holotype!).

Fdlhanerafarinosanom. nud.inL ticking,
Beih. NovaHedwigia104: 138(1992).

Notes: Among the species of Fellhanera with
brownish apotheciaand greenishgrey thalli, there
aretwo closely related taxa separated by their 5-
septate vs. 7-septate ascospores. The species
with 5-septate ascosporeswas hitherto known as
F. fuscatula, whereas the species with 7-septate
ascosporeswasnamed F. dominicana (Santesson
1952;V ezda1986; L licking 1992a; Sérusiaux 1996).
Bothformsarewidely distributed, but, asalready
noted by Sérusiaux (1996), the 5-septatetaxonis
muchmoreabundantintropical Africaandscarcely
represented in tropical America, whereasthe 7-
septate form is most common in the Neotropics
and rarely found in tropical Africa (Becker &
L ticking 1995). Since both speciesareexternally
impossible to distinguish, their ascospores have
to be carefully checked for sure identification,
particularly sincetheformation of thefinal septa
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Figure3.(A-B) Fellhanerafuscatula[(A) 92-253, (B) 91-4113]. (C) F. dlliottii [92-1500] . (D) F. paradoxa
[91-2164)]. (E-F) F.longispora[(E) 92-2014, (F) 91-4667]. Asci and ascospores. Scale=10pm.



is often retarded. The situation is even more
complicatedif Byssolomafadenii Vezda(1975)is
takeninto consideration, whichhas5-7(-9)-septate
ascospores and a much reduced byssoid exciple
andisthereforeeasily mistakenfor aFellhanera.
Byssol oma fadenii isknown fromtropical Africa
and America; it hasthesameecol ogical preferences
as the mentioned Fellhanera species and often
occurstogether withthelatter onthesameleaves.

Miiller Argoviensis (1881) based his Pa-
tellaria fuscatula and two further taxonomic
synonyms, viz. P.fuscatulavar. nigricans, and P.
rufula, all of which subsequently identified with
the 5-septate taxon by Santesson (1952), on
material from Venezuela and Brazil. Given the
rareness of the typically 5-septate taxon in the
Neotropics, it seemed rather strangeto methat so
many taxonomic synonymsshould originatefrom
theNeotropics. Therefore, withthedifficultiesas
to correct evaluation of ascospore septation in
mind, | studied thetype material of the namesin
guestion. Thetypematerial of Patellariafuscatu-
la consists of four small leaf fragments. Two of
them carry sterilethalli, and the other two havea
few apothecia. Oneisatypical Fellhanera, with
the ascospores badly developed but mostly 7-
septate. The other specimen, with 5-7-septate
ascospores, has a shortly byssoid exciple and is
arather depauperate Byssolomafadenii. TheFell-
hanera was selected as lectotype of Patellaria
fuscatula, which actually does not represent the
typically 5-septate but the 7-septate taxon, hence
providing anearlier namefor thespecieshitherto
known as F. dominicana.

The holotype of Patellaria fuscatula var.
nigricans hasrather dark apothecia damaged by
water. Theascosporesare predominantly 7-septa
te, asindicated on thelabel by MUller Argovien-
SS' notesand drawings. Thelectotypeof Patellaria
rufula contains a mixture of several species, al
badly developed, e.g. aPorina sp., a Dimerella
sp., and a Bapalmuia sp. Again, the only
Fellhaneraapparentisonewithmostly 7-septate,
thoughrather broad ascospores. Pycnidiaarea so
present, theconidiabeingsimple, bacillar,c.4x 0.7
pum, representing the same type as described for
African populations of the typically 5-septate
specieshithertoknownasF. fuscatula (Sérusiaux
1996). It should be mentioned that also in the
original descriptions of Patellaria fuscatula, its
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var. nigricans,and P. rufula(MUller Argoviensis
1881), theascosporesaregivenass-6(-7)-septate.
Expecting that one of the two names pu-
blished by Vainio and placed into synonymy of
Fellhanera fuscatula by Santesson (1952) would
then providean epithet availablefor thetaxonwith
5-septate ascospores, | studied the correspon-
ding typesaswell. However, thetype materia of
Lecidea mollissiaeformis is a very typical
representativeof theformwith 7-septateascospo-
res, and eventhetypeof Lecidea scottii, although
originatingfromtropical Africa, haspredominantly
7-septate, rather broad ascospores.
Thefollowing material listed by Santesson
(1952) among Fellhanera [= Bacidia] fuscatula
was also studied: BRAZIL. Rio de Janeiro:
Corcovado, 1889, Ule 24 (G): ascospores are 7-
septate and as such illustrated by Miller Argo-
viensisonthelabel. BRAZIL . Sdo Paulo: Apiahy,
1879-89, Puiggarii 1034, 1523, ands.n. (alinG):
ascospores are 7-septate, asillustrated by Mller
Argoviensis on some labels, e.g. in 1523. Two
specimens from this locality, viz. 2321 and s.n.
(bothin G) belong to Byssolomafadenii. Only one
specimenfromthiscollection (1883, s.n.) hasthe
ascospores 5-septate. Also rather typical and
providedwith pycnidiaisthefollowing collection:
PARAGUAY . CordilleradeM batobi, 1887,Bdansa
4255. The conidiaarebacillar to oblong, smple,
and 4 x 1 um. Thismaterial has been selected as
type for Fellhanera subfuscatula, a new name
established for the 5-septate form (see below).
Thenomenclatural consequencesof these
findingsarestraightforward but most unfortunate
since two common and well known taxa are
involved, including thetype speciesof Fellhane-
ra. The names F. fuscatula and F. dominicana
haveto be synonymized, with F. fuscatula being
the oldest name available for the taxon with 7-
septate ascospores, up to the present known asF.
dominicana. For the taxon hitherto named F.
fuscatula, the new epithet subfuscatula isintro-
duced below, based on a specimen originating
from tropical America, but with purely 5-septate
ascospores and pycnidia. When selecting F. fus-
catula as the generic type, Vezda (1986) clearly
referredtothetypically 5-septate, mainly African
taxon with which hewasmuch moreacquainted.
Withthenew interpretation given here, thename
F. fuscatulareferstothepredominantly American
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taxon with 7-septate ascospores. Systematically,
this is a minor problem, since both taxa have
identical morphological and anatomical features
and the same pycnidia, and either of them could
equally serveasgenerictype. Onetheother hand,
the interpretative changes regarding the
application of the epithets fuscatula and domini-
cana, and the necessary introduction of afurther,
new epithet, aremost unfortunate, but | haveseen
no way to avoid them.

Fellhanera fuscatula, i.e. the 7-septate
taxon, is extraordinarily variable. Its thalus is
mostly smooth but may a so beminutely farinose
to granulosein certain situations, the colour va-
ryingfrom dark greenish or brownishgrey topale
greenish grey. The apothecia are ochraceous
yellow to dark brown, with an indistinct or well
developed, palemargin. Thisvariational amplitu-
deisvery similar to that found in the Byssoloma
leucoblepharum aggregate, including B. chlori-
num (L tcking 1995c). On the other hand, the
anatomical features of F. fuscatula are rather
constant, always having 7-septate ascospores, a
brown hypothecium, and an aeruginous apothe-
cial base. Given such a variation, | found it
impossibleto confirm theautonomoustaxonomic
status of the earlier proposed F. farinosa nom.
nud., which represents one end of the extremes,
viz. a pale greenish grey, farinose to granulose
thallusand rather light apotheciawith adistinct
margin (L ticking 1992a). Such forms seem to be
more frequent in open situations or at higher
altitudes, whereasthelowlandrainforest popul a-
tionsusually haveathin, dark thallusand darker
apothecia.

Selected specimens examined: COSTA RICA.
Guanacaste: Rincon de la Viegja National Park,
»SantaM ariaxto»L asPailas«trail, 10° 45'N, 85°
18'W, 900-1000 m, primary lower montanemoist
forest, 92-124 (BM, GZU, M). Chirripé National
Park,9°28'N,83° 34'W, 1800-2200m, primary upper
montanerainforest, 92-253 (hb. L ticking); ibid., 9°
28'N, 83°33'W, 3000-3200m, primary cloudforest
bel ow »Hopel essMountaing, 92-548 (B, CR, GZU,
LG,M,STU,UPS). LasQuebradas, 9° 26'N, 83° 42
W, 1000-1100m, primary and secondary montane
rainforest, 92-4336 (STU). CafioNegroNational
WildlifeRefuge, 10°54'N, 84° 47'W,50m, isolated
primarylowlandrainforest, 92-2752(CR, STU), 92-

2755(M),92-2756 (hb.Kah),92-2760(NY), 92-3034
(UPS),92-3071(CBG).Heredia LaSdvaProtection
Zone,10° 26'N, 84° 03'W, 50-100m, swampforest
onSUA/CCCtrails, 91-5370(CR);ibid., secondary
forest on SOC trail, 91-5608 (VBI); ibid., 50 m,
primary and secondary forest around »A rbol eda
trail, 91-1688 (B). Cartago: Alto La Gloria,
Interamericanhighway, 9°48'N, 83° 57'W, 1700m,
gallery forest, 91-3606 (M). Guayabo National
Monument, 9° 59' N, 83° 43" W, 850-900 m,
secondary forest, 92-1401(B), 92-1426 (STU), 92-
1480 (hb.Kalb), 92-1601 (UPS), 92-1636 (STU).
Puntarenas: CararaBiological Reserve, 9°47'N,
84° 35'W, 50-100m, primary lowland moistforest,
91-1818 (CR). Corcovado Nationa Park, »Los
Patos«to»Sirena«trail,8° 31'N, 83° 34'W, 50-100
m, primary lowlandrainforest, 92-3737(LG); ibid.,
»SirenactoRioSirenatrail, 8°28' N, 83°35' W, sea
level, coastal lowlandrainforest, 92-3280 (ULM).
LasMeéllizas, 8° 52'N, 82° 50' W, 1300 m, forest
margin along road, 91-4104 (CR). Wilson's
Botanical Gardens, 8° 48'N, 82° 57' W, 1000 m,
primary lower montanerainforest, 91-4113 (hb.
L Gicking, filedunder F.longispora). Limon: Braulio
CarilloNational Park, section QuebradaGonzales,
»Botarramactrail, 10°12'N, 83°55'W, 480m, forest
margin, 91-314(BM), 91-315(NY, hb. L ticking).
Hitoy CerereBiologica Reserve, 9°41'N, 83° 02
W, 100-200m, primary lowlandtosubmontanerain
forest, 91-159 (UPS); ibid., 100m, primary lowland
to submontane rain forest at the Rio Cerere, 91-
4589(BM),91-4654 (UPS).RioCorintho,10° 12'N,
83° 53' W, 200 m, gallery forest along the Rio
Corintho, 92-3849(CR), 92-3940(L G). Tortuguero
National Park, 10° 32' N, 83° 30' W, sealevel,
primary lowlandrainforest, 92-1832 (GzU);ibid.,
CerroTortuguero, 10° 35'N, 83° 31' W, 0-100m,
primary lowlandrainforest, 92-2683 (ULM)); ibid.,
10°32'N, 83°30'W, sealeve, Citrusand Mangifera
treesinvillage, 92-1928(NY).

Fellhaneralisowskii (Vezda) Vezda

Selected specimens examined: COSTA RICA.
Algjuela: Carfio Negro National Wildlife Refuge,
10°54'N, 84° 47'W, 50m, isolated primary lowland
rain forest, 92-2763 (CBG). Heredia: La Selva
Protection Zone, 10° 26' N, 84° 03' W, 50-100 m,
primary lowlandrainforess on CESILOC/CEN trails,
91-4934 (hb. L iicking, filedunder F. badimioides),



92-86 (hb. Lucking); ibid., secondary forest on
SOCltrail,91-5604(CR, G, hb. L ticking). Puntarenas;
Manuel AntonioNationa Park,9°22'N, 84° 09'W,
0-50m, coastal lowland moistforest, 91-1284 (hb.
L ticking). Limon: Braulio CarrilloNational Park,
section QuebradaGonzales, »Botarramatrail, 10°
12'N,83°55'W, 480 m, primary submontanerain
forest, 91-1282 (hb. Licking). Hitoy Cerere
Biologica Reserve, 9°41'N, 83° 02'W, 100-200m,
primary lowlandtosubmontanerainforest, 91-240
(ULM).

FelhaneralongisporaR.L tickingsp.n. (Fig. 3E-
F,6C)

Thallusepiphyllus, tenuis, continuus, lae-
vigatus, viridecinereus. Apothecia0.15-0.35mm
diam., rotundata, planaad convexa, obscurefus-
ca. Excipulum paraplectenchymaticum, incol ora-
tum. Hypothecium rubro-fuscum ad obscure
fuscum; parsbasalisapothecii aeruginea. Hyme-
niumincol oratum; epithecium pal lideflavescens.
Paraphyses ramoso-connexae. Asci clavati, ad
typum Byssoloma pertinentes. Ascosporae8-nae,
(7-)9-11-septatae, vermiformes, 30-35x 4-4.5um.
Algaad Chlorococcacess pertinens.

Typus. COSTA RICA. Limon: Hitoy Cerere
Biologica Reserve, 9°41'N, 83° 02'W, 100-200m,
primary lowland to submontane rain forest, on
leavesof adicotyledon, 111.1991, leg. R. L ticking
91-1306 (ULM holotype; G, NY, UPS, VBI, hb.
Kalb, hb. Liicking isotypes).

Description: Thallusepiphyllous, thin, continu-
ous, up to 25 mm across, smoothtovery minutely
farinose, palegreenishgrey. Phycobiont aspecies
of Chlorococcaceae, cells5-9umdiam.
Apothecia0.15-0.35 mmdiam.and 0.12-
0.15mm high, often numerousand then small but
with afew larger ones peripherical on the same
thallus, rounded, withaplane, dark browndiscand
a thin, pale grey to chamois-coloured margin,
rarely convex andwithdisappearingmargin. Exciple
distinctly paraplectenchymatous, colourless, up
to 35 umbroad, cells3-7 umdiam. Hypothecium
dark brown to blackish brown, 25-35 um high;
central apothecial base aeruginous to blackish.
Hymenium55-70pumhigh, colourless. Epithecium
dightly yellowish. Paraphyses0.05-0.07 umthick,
branched and anastomosing. Asci clavate, 50-60
x 8-10 um, of the Byssoloma type. Ascospores 8
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per ascus, (7-)9-11-septate, vermiform, colourless,
30-35x4-4.5um.
Pycnidianot seen.

Etymology: Theepithet referstothelong, multi-
septate ascospores.

Notes: Thisnew specieswasfirst mentionedfrom
El Salvador and Colombiaby Nowak & Winkler
(1970,1972; seed so L licking 1992a) asan aberrant
form of Bacidia dominicana [= Fellhanera
fuscatula]. Thepresent material demonstratesan
autonomous taxon close to F. fuscatula (in the
new interpretation given above), but differing by
the constantly larger ascospores with more
numerous septa: in F. fuscatula, ascospores are
(5-)7-septate and 18-27 um long. F. longispora
should not be confused with F. paradoxa, in
which 9-septate ascosporesmay occur. Thelatter
haslighter apothecia, and itsascosporesareirre-
gularly 3-9-septate or submuriform and much
broader (4-7 pum).

Themorphological amplitudeof Fellhane-
ralongisporaisrather similartothat of F.fuscatula,
thethallusranging from smooth to farinose, and
the apothecia from having a distinct margin to
amost emarginate. The lowland populations
usually have arather large, smooth thallus with
numeroussmall but matureapotheciainthecentre
and some larger apothecia at the periphery. In
populationsoriginating from montanerainforest,
thethallusis smaller and minutely farinose, and
the apotheciaare more homogeneousin size.

Additional specimensexamined: COSTA RICA.
SanJosé ChirripdNational Park, 9° 28'N, 83° 34'
W, 1800-2200m, primary upper montanerainforest,
92-325(hb. L ticking). Heredia: LaSelvaProtection
Zone, 10° 26' N, 84° 03' W, 50-100 m, secondary
foreston SOCtrail, 91-5668 (hb. L ticking). Cartago:
Centro Agronémico Tropica de Investigaciony
Ensenanza(C.A.T.I.E.),sectionFlorencia, 9°53'N,
83°41'W, 700-750 m, secondary forest, 91-3675
(CR). Guayabo National Monument, 9°59'N, 83°
43' W, 800-900 m, primary lower montane rain
forest, 92-2014 (hb. L iicking). Puntarenas. Carara
Biological Reserve, 9°47'N, 84° 35'W, 50-100m,
primary lowlandmoistforest, 91-1819(hb. L ticking).
Limon: Hitoy CerereBiological Reserve, 9°41'N,
83°02'W, 100m, primary lowlandto submontane
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rainforestattheRioCerere, 91-4667 (hb. L iicking).
Wilson’ sBotanical Gardens, 8° 48'N, 82° 57' W,
1000m, primary lower montanerainforest, 91-4113
(hb. Luicking, with F. fuscatula).

*Fellhanera misionensis Ferraro & R. Liicking
ined.

Notes: Fellhaneramisionensisisanew speciesto
bedescribedfrom Argentina(Ferraro& L licking,
in prep.). It is close to the African F.
vandenberghenii (Sérus.) Vezda, having similar
thallus, dark apothecia, and 1-septate ascospores,
but differinginthelarger apothecia(upto0.7mm
diam.), theyellowishhypothecium, andthelarger
ascospores (up to 16 pum long). Since the most
characteristic feature of F. vandenberghenii are
the beaked pycnidia (Sérusiaux 1983), the persi-
stent absenceof pycnidiaistaken asan additional
argument to describetheneotropical populations
as a new species, athough this is a negative
character, and thetaxonomicvalidity of F. misio-
nensisis pending until pycnidia of any type are
discovered.

Selected specimens examined: COSTA RICA.
SanJosé: BraulioCarrilloNational Park, sectionLa
Hondura, 10° 02' N, 84° 00' W, 1500 m, primary
montanerainforestandforestmargin, 92-4763 (hb.
L ticking). Chirrip6 National Park,9° 28'N, 83° 32'
W, 2550-2800m, primary cloudforest, 92-444 (hb.
Licking). Cartago: Tapanti National Wildlife
Refuge, »LaPavactrail, 9° 46'N, 83° 47'W, 1500-
1700 m, primary montaneto upper montanerain
forest, 92-25(L G, hb. Lticking). Birrisito, 9°49'N,
83°50'W, 1200m, Citrusand Mangiferatreesand
coffee plantations along road, 91-2793 (hb.
L Gicking).

FellhaneramontanaR. Licking sp.n. (Fig. 2A,
50)

Thallus epiphyllus, tenuis, continuus, fa-
rinosus, viride ad flavo-cinereus. Apothecia0.3-
0.5 mm diam., rotundata, basi constricta; discus
fuscus, margo concolor vel palidior. Excipulum
partebasali parapl ectenchymaticum, incol oratum.
Hypothecium fuscum; parsbasalisapothecii nigro-
aeruginea. Hymenium incoloratum; epithecium
palide flavido-fuscum. Paraphyses ramoso-
connexae; asci clavati, ad typum Byssoloma
pertinentes. Ascosporae8-nae, muriformes, ellip-

soideae ad ovoideae, 30-38 x 12-16 um. Algaad
Chlorococcaceas pertinens.

Typus. COSTA RICA. San José& Braulio
CarilloNational Park, sectionLaHondura, 10° 02
N, 84° 00"'W, 1500 m, primary montanerainforest
and forest margin, on leaves of adicotyledon, I.
1992, leg. R. Liicking 92-4762 (ULM holotype).

Description: Thallusepiphyllous, thin, continu-
ous, irregularly in outline, farinose, greenish to
yellowish grey. Phycobiont a species of Chloro-
coccaceae, cells5-9umdiam.

Apothecia0.3-0.5mmdiam.and0.17-0.2
mm high, with aplane, dark purplish browndisc
and amargin of similar or slightly paler colour.
Exciplebasaly paraplectenchymatous, colourless,
laterally composed of narrow, thick-walled,
somewhat curved cells giving a labyrinthical
appearance, up to 35 pum broad. Hypothecium
brown, 20-35 um high; central apothecial base
blackish, with a slight aeruginous tinge. Hyme-
nium 95-110 pm high, colourless. Epithecium
dlightly yellowish brown. Paraphyses 0.07 pm
thick, richly branched and anastomosing. Asci
clavate, 90-100 x 24-28 um, of the Byssolomatype
(often difficult to see). Ascospores 8 per ascus,
muriform, with 5-7 transverseand 1-3longitudinal
septa, elipsoidtoovoid, colourless, 30-38 x 12-16
pm

Pycnidianot seen.

Etymology: Thenamereferstothefact that thetwo
localities at which the species was found are
confined to the (upper) montane forest belt.

Notes: Thisnew speciesisdistinguished fromall
other membersof thegenusby theeight, distinctly
muriform ascosporesper ascus (not submuriform
as in Fellhanera paradoxa or F. eliottii). Its
general appearance, together with the ascospore
type, seem to place F. montana in a continuous
series of species with transversely septate to
muriform ascospores, providing a connection
betweenF. elliottii and F. dictyospora. However,
the excipular structure of F. montana deviates
dlightly from the other species (including F. dic-
tyospora), thecellshaving thicker wallsand very
narrow, partly elongate and curved lumina(Fig.
5C).



Additional specimensexamined: SanJoss: Chirripd
National Park, 9° 28'N, 83° 33'W, 3000-3200m,
primary cloudforest below »Hopel essM ountain,
92-544 (hb. L ticking).

Fellhaneramuhlei R. Licking sp.n. (Fig. 6 D-E)

Thallus epiphyllus, tenuissimus, conti-
nuus, laevigatus, viridecinereusad cinereo-fuscus,
sorediispallidecinereo- adflavo-viridibusinstruc-
tus. Apothecia0.25-0.4mmdiam., cinereo-nigraad
fusca, pruinosa. Excipulum parapl ectenchymati-
cum, incoloratum. Hypothecium fuscum; pars
basalisapothecii aeruginea. Hymeniumincol ora-
tum; epithecium pallideflavum ad viridefuscum.
Paraphysesleviter ramoso-connexae. Asci clavati,
ad typum Byssoloma pertinentes. A scosporae 2-
4(-8)-nae, 3-septatae, oblongo-dllipsoideae, 15-20
x 4-4.5 um. Algaad Chlorococcaceas pertinens.

Typus. COSTA RICA. Heredia: LaSelva
ProtectionZone, 10° 26'N, 84° 03' W, 50 m, forest
marginon SHO rail, onleavesof adicotyledon, 1 X.
1991, leg. R. Liicking91-4775(ULM holotype; hb.
L icking isotype).

Description: Thallusepiphyllous, thin, continu-
ous, patches often confluent and covering large
areas of the phorophyte leaf, smooth, greenish
grey to greyish or reddish brown, provided with
pale greyish to yellowish green soralia which
usually form a sharp contrast with the thallus
surface. Sordiaat firstvisibleassmall points(0.05-
0.1 mm) atthethallusmargin, later upto0.3mmin
diam. and rounded but eventualy becoming
confluent and covering large areas of thethallus,
rarely the whole thallus dissolved into an effuse
soredia mass. Sorediawhenyoung9-12 pumdiam.,
withoneratherlargealgal cell (5-8um), later upto
20umdiam. andwithsevera smaler (3-4um) ones,
wrapped up with rather thin, colourless hyphae.
Phycobiont aspeciesof Chlorococcaceae, cells5-
8umdiam.
Apotheciarare,0.25-0.4mmdiam.and0.12-
0.15 mm high, at first rounded, with a concave,
greyish black disc provided with whitish pruina,
and with a distinct, slightly prominent, whitish
margin, later often somewhatirregularinoutline,
with aplaneto strongly convex, dark brown disc
providedwithapaleyellowish pruina, andwiththe
margin becoming greyish and disappearing.
Exciple distinctly paraplectenchymatous,
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colourless, cells3-7 umdiam. Hypothecium rather
dark brown, 35-50 umhigh; central apothecial base
aeruginous. Hymenium up to 50 um high,
colourlessto paleyellowish. Epitheciumyellowish
to greenish brown. Paraphyses 0.07-1 pm thick,
dightly branched and anastomosing. Asci clavate,
40-45 x 8-12 pm, of the Byssoloma type.
Ascospores 2-4(-8) per ascus (Some ascospores
often degenerated), 3-septate, oblong-€llipsoid,
colourless, 15-20% 4-4.5um.
Pycnidianot seen.

Etymology: Fellhaneramuhlei isdedicatedtoDr.
Hermann Muhle, adistinguished colleague who
very muchstimulatedmy initial work onfoliicolous
lichens.

Notes: Fellhaneramuhlei iseasily recognized by
itssorediate thallusand itsrather dark, pruinose
apotheciawith usually 2-4, 3-septate ascospores
per ascus. This characteristic new species seems
tobemost closaly related to F. santessonii (Baril-
las & Lucking 1992), which has very similar
apothecia but a rather indistinct thallus without
soralia and regularly 8-spored asci. From other
specieswithsoralia, viz. F. seroexpectata Sérus.,
F. viridis (see below), F. sorediantha (Vezda)
Vezda, and F. lambinonii (Sérus.) R. Liicking &
Sérus., F. muhlei ismainly distinguished by the
blackish, pruinoseapothecia, incombinationwith
thethin thallus and the yellowish green soralia.

Additional specimensexamined: COSTA RICA.
Algjuela: Cario Negro National Wildlife Refuge,
10°54'N, 84° 47'W, 50m, isolated primary lowland
rain forest, 92-2754 (hb. Licking). Heredia: La
SdlvaProtectionZone, 10° 26'N, 84° 03' W, 50-100
m, secondary foreston SURtrail, 91-1983 (CR, hb.
L ticking). Cartago: AltoLaGloria, Interamerican
highway, 9°48'N,83°57'W, 1700m, galery forest,
91-3620 (hb. L ticking). Puntarenas: Rio Rincon, 8°
36'N,83°31'W,50m, primary lowlandrainforest
alongtheRioRincon, 92-3428 (hb. L icking).

Fellhaneraparadoxa(Vezda) Vezda

Notes: Fellhanera paradoxaisvery closely rela
ted to F. elliottii, and the two species are often
difficult to separate. According to my observa-
tions, ascosporesinthelatter areusually 7-septa-
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teasin F. fuscatula but much broader, and some
longitudinal septa are present. The number of
ascospores per ascusismostly eight. In F. para-
doxa, the ascospores may be similar in part, but
here, theascosporesaregenerally veryirregularin
sizeand septation, withsmall 3-septateandlarge
submuriform ascospores occurring in the same
hymenium or eveninthesameasci. Accordingly,
the number of ascospores per ascus may vary
between two and eight.

Specimensexamined: COSTA RICA. Cartago:
GuayaboNationa Monument, 9°59'N, 83° 43'W,
800-900m, primary lower montanerainforest, 92-
2164,92-2256 (both hb. L ticking); ibid., 850-900m,
secondary forest, 92-1500 (hb. L ticking).

FellhanerapilomarginataR. Luckingsp.n. (Fig.
5A-B,6G-H)

Fellhanerafuscorubra nom. nud. in L tic-
king, R., FoliikoleFlechtenundihre Mikrohabi-
tatpréaferenzen in einem tropischen Regenwald
inCostaRica: 70(1994); Lucking, R., Bibl. Liche-
nol.58: 265(1995).

Thallus epiphyllus, tenuissimus, conti-
nuus, laevigatus, flavescenter ad viride cinereus.
Apothecia0.2-0.4(-0.5) mmdiam., planaad convexa,
fusco-rubra, marginedistinctoinstructa. Excipu-
lum parteinterno parapl ectenchymaticum, parte
externo byssoideum, incoloratum. Hypothecium
flavescenter fuscum; pars basalis apothecii fus-
cescens. Hymenium incoloratum. Paraphyses
leviter ramoso-connexae. Asci clavati, ad typum
Byssoloma pertinentes. Ascosporae 8-nae, 3-
septatae, oblongaeadbacillares, 12-15x 2.5-3um.
Pycnidiafrequentia, partebasali usquead 0.05mm
lata, paraplectenchymatica, pallideflavido-fusca,
parte apicali strato conidiogeno provisa. Celulae
conidiogenae ssimplices, 15-20 x 1 um. Conidia
anguste clavata ad oblongo-€llipsoidea, 3-4 x 1
pm. Algaad Chlorococcacess pertinens.

Typus. COSTA RICA. Limon: Braulio
CarilloNational Park, section QuebradaGonzales,
»Botarrama« trail, 10° 12' N, 83° 55' W, 480 m,
primary submontane rain forest, on leaves of
Chamaedoreatepsjilote, V111992, leg. R. Liicking
92-5100 (ULM holotype; hb. Liicking isotype).

Description: Thallusepiphyllous, thin, continu-
ous, irregular inoutline, smooth, paleyellowishto

greenish grey. Phycobiont a species of Chloro-
coccaceae, cells5-9umdiam.

Apothecia0.2-0.4(-0.5) mmdiam.and0.12-
0.15mmhigh, rounded, butlater irregularlyincised
to lobate; disc at first plane, soon convex, with a
matt, reddish brown disc and a always distinct,
whitish to chamois-coloured margin; the surface
of the margin very minutely pilose (high
magnification!). Excipleinitsinner partsparaplec-
tenchymatous, paleyellowish, c. 10pumthick, inits
outer parts(15-20 um) consisting of short, loosely
woven, uncoloured hyphae. Hypothecium
yellowish brown, with a distinct yellowish zone
above, 20-30 um high; central apothecial base
brownish. Hymeniumupto50um high, colourless.
Paraphyses0.07 umthick, slightly branched and
anastomosing. Asci clavate, 40-45 x 8-10 um, of
the Byssoloma type. Ascospores 8 per ascus, 3-
septate, oblongtobacillar, colourless, 12-15x 2.5-
3um.

Pycnidia frequent, especially on thali
lacking apothecia, upto 0.1 mmhigh, withabasal,
up to 0.05 mm broad socle consisting of a pale
yellowish brown, paraplectenchymatous tissue.
Upper part concave, exposing the colourless,
conidiogeneous layer. Conidiogeneous cells 15-
20 x 1 um. Conidianarrowly pyriformto oblong-
ellipsoid, 3-4x 1um.

Etymology: Thechosenepithet referstothedightly
hairy apothecial margin. Originaly, | intendedto
describe the specieswith the epithet fuscorubra,
because of its conspicuous, reddish brown
apothecia, and thisepithet hasbeen spreadintwo
papers. However, E. Sérusiaux (pers.comm. 1997)
has directed my attention to the fact that this
epithet might cause confusion with Barubria
fuscorubra (V ezda) V ezda, aspecieswith campy-
lidiawhich, onaccount of itsapotheciaandthallus
structure, bears great similaritieswith the genus
Fellhanera.

Notes: This characteristic new species has two
distinctivetraits: theexcipular structure, withthe
inner parts paraplectenchymatous and the outer
parts byssoid, and the peculiar, apically widely
open pycnidia. A similar exciple is found in
Byssolomasyzygii Vezda& Vivant (Vezdal994),
but in that species, it is encrusted with crystals,
and the apothecia are darker and the ascospores



larger and provided with more numerous septa.
Thewidey openpycnidiaof Fellhanerapilomar-
ginataarerather uniqueamongthePilocarpaceae.
In species of Fellhanera, e.g. F. bouteillei or F.
sublecanorina, and Byssoloma, the pycnidial
ostioleis often rather wide, but the conidiogene-
ouslayerisnotfully exposed. Infact, thepycnidia
of Fellhanera pilomarginata resemble
sporodochia rather than genuine pycnidia, al-
though they are probably derived from *“ normal”
pycnidia. Insomeway they resemblethepycnidia
of Fellhaneropsis (Sérusiaux 1996), but their
anatomy is quite different. The conidiathemsel-
vesareintermediate betweenthetwotypesknown
in Fellhanera (oblong-bacillar to fusiform or
pyriform) and Byssoloma (pyriform).
Althougtheexcipular structureof Fellha-
nera pilomarginataisalso intermediate between
Fellhanera and Byssoloma, and an ally is even-
tually found in Byssoloma syzygii, the new spe-
cieshasprovisionally beenassignedto Fellhane-
ra, asisthecasewiththetwo specieswithreduced
exciple described above, F. angustispora and F.
emarginata. Thisdecision is based on the follo-
wingarguments: Character variationwithinagiven
taxonisareflexion of itsevolutionary potential.
V ariation of charactersof higher taxonomicvalue
inthePilocarpaceaeismainly foundintheexcipular
structure and the conidiomata, asexemplified by
the circumscription of Fellhanera, Byssoloma,
Byssolecania, and Badimia(V ezda1986; L ticking
et al. 1994), and the recent description of
Fellhaneropsis (Sérusiaux 1996). However, the
ancestor of the Pilocarpaceae must have had a
singletypeof excipleand conidiomata. It could be
suspected that the exciple of such an ancestral
taxon was prosoplectenchymatous, a rather
primitive, widely distributed typeof fungal tissue
quite intermediate between the great variety of
excipular typesnow foundinthePilocarpaceae. In
that case, both the parapl ectenchymatousexciple
of Fellhanera and the byssoid type of Byssoloma
would beapomorphic, andtheplacement of species
like Fellhanera pilomarginata or Byssoloma
syzygii, with a combination of two different
apomorphic statesinthesamecharacter, would be
rather ambiguous. However, it coulddsobeargued
that the paraplectenchymatous exciple
characteristic of Fellhanera represents the most
plesiomorphic state, from which the other types
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evolved through reduction and modification
(Luckingetd.1994). Insomespeciesof Fellhanera,
there is a tendency to deposit crystals in the
exciple, andthisusually leadstoaloosening of the
excipular tissue and theformation of freehyphae
at theapothecial margins, asseeninF. stanhopeae
or species of Badimia.

No matter whether Fellhaneraor another,
perhaps hypothetical, genus is considered to be
basic to the Pilocarpaceae, such a taxon must
aready carry the evolutionary potential causing
the subsequent generic diversification in the
family. It must then be assumed that similar
apomorphic character states, such asabyssoid or
reduced exciple, could have evolved indepen-
dently from the ancestral taxon. Thismeansthat
the generic placement of species not sharing a
clear synapomorphy is doubtful. Even the bys-
soid exciple of Byssoloma is not necessarily an
unambiguoussynapomorphy (L iickingetal. 1994),
although most species of Byssoloma are closaly
related to each other and exhibit rather uniform
conidiomata. Therefore, any specieswhich does
not share the typical Byssoloma type exciple but
merely atendency towards that character could
have evolved independently from the morebasic
genus, e.g. Fellhanera. Such aspeciescan either
be included in the genus characterized by the
apomorphic or in the taxon having the
plesiomorphic character state, or itisaccomoda
ted in aseparate entity. Inclusion in the apomor-
phic genuswould eventuelly producy a polyphy-
letic, unnatural taxon, since the possibility of
independent evol ution cannot beexcluded, while
inclusionintheplesiomorphicgenuswould create
amorebroadly defined but still natural taxon. The
latter option has therefore been convincingly
erected as a taxonomic principle in such cases
(Cronquist 1988). Thealternativesolution, i.e.the
consequent description of new genera based on
specieswithimperfectly devel oped apomorphies,
would eventually lead to agreat number of small
or monotypic entities representing evolutionary
dead ends and hence obstructing the aims of
higher taxonomy.

Thethreepossibilitiesoutlined abovehave
been carefully considered for the species in
guestion, Fellhanera angustispora, F. emargi-
nata, and F. pilomarginata. Thefirst option, the
inclusion in the supposedly apomorphic genus
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Byssoloma, hasbeenrejected, sincetheexcipular
types found in these species are not completely
identical withthelatter, andtheir isahigh proba-
bility of parallel evolution. Its not even clear
whether Fellhanera pilomarginata, with its pe-
culiar pycnidia, isactually related to Byssoloma
syzygii, athough both have a similar excipular
type. New generafor thisandtheother two species
have not been erected because, with the present
knowledge, they might represent single
apomorphic taxa rather than well distinguished
groups of species deserving generic rank. Fur-
thermore, our knowledge of non-foliicoloustaxa
to be included in the Pilocarpaceae is not yet
settled, and there might exist genera or generic
names which could serve to accomodate such
species. | won't excludethe possibility that, with
additional data, new generawill be described for
theabovetaxainthefuture, but for thetimebeing,
| have adopted the most conservative solution,
their inclusion in the genus which supposedly
exhibits the plesiomorphic character stete, i.e.
Fellhanera.

Fellhanerarhapidophylli (Rehm) Vezda
(?)Fellhanera pilosa nom. nud. in Lic-
king, R., Beth. NovaHedwigia104: 136 (1992).

Notes. Fellhanera rhapidophylli belongs to a
group of species, including F. subternellaand F.
subfuscatula, whosetaxonomic status and range
of variahility in the Neotropics is difficult to
establish, dueto the scanty, heterogeneous, often
badly developed collections. The types of F.
rhapidophylli (= Bilimbia rhapidophylli Rehm;
S, holotype) and of itstaxonomic synonym, Bilim-
biacaryotaeVain. (TUR, holotype), bothfromthe
Philippines, have been carefully examined. Both
originate from amost the same locality and a
similar phorophyteand represent exactly thesame
morphological state. Thetha lusisfinely farinose,
and the apothecia are plane to dightly convex,
withathinmargin, their colour varyingfromlight
todark brown. Thehypotheciumis(paleto) rather
dark brown, and the apothecial base aeruginous.
All the collections cited below agree well with
thesefeatures. Themorphol ogical and anatomical
variation of F. rhapidophylli isthe sameasfound
intheclosely related F. subfuscatul a (ascospores
5-septate) and F. fuscatula (ascospores 7-septate).

In an earlier treatment of the foliicolous
lichensof CostaRica(L ticking 19924), twofurther,
invalid nameswere listed. The specimen named
Fellhaneratuckeri Vezdanom. nud. belongstoF.
rhapidophylli. It hasbeenidentifiedwithadifferent
namesinceat that time, theabundant material now
described as a new species, F. emarginata, was
assigned by me to F. rhapidophylli. The other
name, F. pilosanom. nud., could not beconfirmed
by additional material. The thallus hairs on the
only available specimen are adoubtful character
and might be caused by uncoordinated fungal
outgrowth, but even without these hairs, the
material doesnot match any other speciesperfectly,
although it is very close to F. rhapidophylli. A
further collection, identified as F. buxi Vezda &
Vivant (Licking (1992a), now considered as a
synonym of Fellhaneropsis myrtillicola
(Sérusiaux 1996), does not belong to that species
(E. Sérusiaux, pers. comm. 1995). Itstaxonomic
statusremainsopen until more material hasbeen
found. Thus, together with F.farinosanom. nud.,
the names F. tuckeri nom. nud., F. pilosa nom.
nud, and F. buxi, have to be deleted from the
foliicolouslichenfloraof CostaRica

Selected specimens examined: COSTA RICA.
SanJosé ChirripdNational Park, 9° 28'N, 83° 34'
W, 1800-2200m, primary upper montanerainforest,
92-323(hb. L ticking). Heredia: LaSelvaProtection
Zone, 10° 26' N, 84° 03' W, 50-100 m, secondary
forest on SUR trail, 91-1999 (hb. Lucking).
Puntarenas; M anuel Antonio National Park, 9° 22'
N, 84° 09'W, 0-50m, coastal lowland moistforest,
91-411 (hb. Licking). PHILIPPINES. Luzon:
Bulucan, Baliung, 1910, Robinson 9641 (TUR
holotype of Bilimbia caryotae). Laguna Los
Barfios, 1913, Raimundo comm. Baker 1817 b (S
holotype of Bilimbia rhapidophylli).

Incorrect records: The specimenscited as
Fellhanera rhapidophylli in Licking (1992a)
belong to F. emarginata.

Keytothespeciesof Fellhaneraand related or
dmilar taxaknown from CogaRicawith brownish
apotheciaand 3-septateascospor es

TheCostaRicanmaterial whichfallsintoabroad
concept of Fellhanerarhapidophylli can bedivi-
dedinto several specieswhich, by careful exami-



nation, are reasonably well distinguished from
each other: F. rhapidophylli s.str., F. rubida (see
below), F. angustispora, and F. emarginata. These
species might further be confused with F.
pilomarginata, Byssoloma spp., and Barubria
fuscorubra. Particularly thelatter isalmostimpos-
sible to distinguish from Fellhanera when
campylidiaareabsent. In order to facilitate sepa-
ration of thesetaxa, akey tothe speciesor species
groupsknownfrom CostaRicaispresented here:

laExciplereduced or absent, itsstructureshortly
byssoid or indeterminable; apothecia appearing
emarginate
2a Exciple shortly byssoid; apothecia
often irregularly incised, ochraceous
yellow or (light) reddish brown
see Byssoloma minutissimum Kalb &
Vezda, B.aurantiacumKab & Vezda
2b Exciplecompletely reduced; apothe-
ciamostly regularly rounded, dark brown
3a Thallususually dark brow-
nish grey, apothecia hardly
contrastingincolour; ascospo-
res14-20x4-5.5um Fell-
hanera emarginata
3b Thalluspalegreenish grey,
apothecia sharply contrasting
incolour; ascospores10-16 x 2-
3um Fellhaneraangusti-
spora
1b Exciplewell developed, at least theinner parts
distinctly paraplectenchymatous; apotheciawith
amoreor lessdistinct margin
4a Lateral part of the exciple shortly
byssoid; apothecial marginvery distinct,
chamois-coloured; pycnidia, if present,
widely open, with the conidial mass
exposed
Fellhanera pilomarginata
4b Excipleinal partsdistinctly paraplec-
tenchymatous;, apothecia marginusually
not sharply delimited; pycnidia, different
from above, or bluish grey campylidia
present
5a Thallusgranuloseto minu-
tely effuse-arachnoid, usually
with bluish grey campylidia
producing simpleor 1-septate,
clavate conidia; apotheciarat-
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her light orange brown; hypo-
thecium paeyellowishbrown,
exciplesmall-celled (cells 3-7
pmindiam)

Barubria fuscorubra
5b Thallus smooth to farinose
or granulose, campylidia ab-
sent; hypothecium yellowish
brown to dark brown, if pale,
thenexciplelarge-celled (8-15x%
4-6um)

6a Apothecia orange
brown; exciplelarge-
celled (especially
basally), cells 8-15 x
4-6 um; hypothecium
light  yellowish
brown; central apo-
thecial baseyellowish
brown Fellhanera
rubida
6b Apothecialightto
dark brown; exciple
smal-celed (3-7um);
hypothecium light to
dark brown; central
apothecial  base
aeruginous
Fellhanera rhapidophylli

Fdlhanerarubida(Mdll. Arg.) R.Lickingcomb.n.
Patellaria rubida Mll. Arg., Lichenes

Epiphylli Novi: 6 (1890). Type: BRAZIL. S&o

Paulo: Apiahy, Puiggari s.n. (G holotype!).

Notes: Patellaria rubida was considered as a
synonym of Bacidia (= Fellhanera) subternella
by Santesson (1952), athough said to have a
different apothecial colour. Thetypemateria was
examined and found to match specimens of the
Fellhanerarhapidophylli aggregate with orange
brown apothecia and alarge-celled exciple (see
key bdlow F.rhapidophylli). Thenew combination
F. rubida is therefore taken up. Although
externally smilar to F. rhapidophylli, F. rubidais
indeed closetoF. subternella, differinginthepale
greenishinstead of bluishthallusand thebrownish
instead of yellowish apothecia. Both agreeinthe
very largeexcipular cellsandtheyellowishbrown
apothecia base. Because of the different thallus
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colour, it is expected that F. rubida and F.
subternella differ in their secondary chemistry,
but thematerial availablesofar hasnot allowed a
thorough study of bothtaxain thisrespect. Given
that such differences exist, it cannot be quite
excludedthat F. rubidarepresentsachemical race
of F. subternella (or viceversa), and its
reinstatement should stimulatefurther studieson
this question.

Selected specimens examined: COSTA RICA.
Heredia: LaSelvaProtectionZone, 10° 26'N, 84°
03'W, 50-100 m, primary lowland rainforest on
CES/LOC/CEN rails, 91-5203 (hb. L ticking); ibid.,
50m, Citrustreesnear administrationbuilding, 91-
4883 (hb. Llicking). Cartago: Birrisito,9°49'N, 83°
50' W, 1200 m, Citrus and Mangifera trees, and
coffee plantations along road, 91-2793 (hb.
L ticking). Puntarenas: Corcovado National Park,
»L osPatos«, 8°34'N, 83° 31'W, 50-150m, primary
lowlandrainforest, 92-3115 (hb. L ticking).

Fellhanerasantessonii Barillas& R. Liicking

Selected specimensexamined: SanJosé Braulio
Carillo National Park, former section Carillo,
»Botella«trail, 10°09'N, 83°58' W, 750m, primary
lower montanerainforest, 91-3147 (STU). Chirripod
National Park,9° 28'N, 83° 34' W, 1800-2200 m,
primary upper montane rain forest, 92-250 (hb.
L ticking); ibid.,9°28'N, 83° 33'W, 2200-2550m,
primary upper montanerainforest, 92-365 (UPS).
Algjuela Arenal Forest Reserve, 10° 28'N, 84° 40'
W, 500 m, primary lower montanerainforest, 91-
2072 (CR, GZU, LG, M, hb. Kalb, hb. L iicking).
Heredia: LaSelvaProtectionZone, 10° 26'N, 84°
03'W, 50-100 m, primary lowland rainforest on
CES/LOC/CENTrails, 91-4924(NY). Cartago: Alto
LaGloria, Interamericanhighway, 9°48'N, 83° 57"
W, 1700 m, gallery forest, 91-3607 (B). Guayabo
National Monument,9°59'N, 83°43'W, 850-900m,
secondary forest, 92-1635 (hb. L ticking). Limon:
Braulio Carillo National Park, section Quebrada
Gonzales, »Botarramatrail, 10° 12'N, 83°55'W,
480 m, primary submontanerain forest, 91-4703
(VBI),92-1989(ULM),92-5575 (hb. L iicking).

Fellhanerasemecarpi (Vain.) Vezda

Notes: Fellhanera semecar pi wasdescribed asan

inconspicuous species with small apothecia
(Santesson 1952). Most of the present material
confirmsthisview, but somefew specimenshave
been found in which the thallus is rather well
developed and the apothecia are up to 0.4 mm
large. Sincethe smaller apothecia of these thalli
agree perfectly with the description given by
Santesson, thereseemsto benoreasonto separate
these specimens as an autonomous taxon. There
isalso acertain variability concerning the colour
of theapothecial disc, whichrangesfrom ochrace-
ousyellow or light yellowish brown to reddish or
even dark brown (different colours can be found
on apotheciaof thesamethallus). F. semecarpiis
obviously arare species which, however, can be
locally common. Atonesite(»Botarramactrail), it
has been found abundantly in the understory, in
the canopy, and at the forest margin, mostly on
leaves not colonized by other lichens, indicating
that this speciesisaweak competitor.

Well devel oped specimens of Fellhanera
semecarpi come close externally to a species
described as Bacidia pauciseptata by Santesson
(1952). Examinationof thetypematerid of thelatter
revealedthatitisatypical Fellhanera, makingthe
following combination necessary: Fellhanera
pauciseptata (R. Sant.) R. L iickingcomb.n.[Bas.:
Bacidia pauciseptata R. Sant., Symb. Bot. Ups.
12: 476(1952). Type: COLOMBIA. Cauca, at El
Tambo, 1700 m, 1938, von Sneidern s.n. (S
holotype!)]. Fellhanera pauciseptatadiffersfrom
F. semecarpi mainly by its ascospores, whichin
thetypematerial areirregularly 1-3-septate. M ost
of the ascospores give the impression of till
immatureones, indicating that theactual number
of ascospore septa might be three (especialy as
the 2-septateascosporeshavethedistal cell about
twiceaslargeasthetwo proximal cells).

Sdlected specimensexamined: SanJosé Chirripo
National Park,9° 28'N, 83° 34' W, 1800-2200m,
primary upper montane rain forest, 92-246 (hb.
L ticking). Limon: Braulio CarrilloNational Park,
section QuebradaGonzales, »Botarramatrail, 10°
12'N,83°55'W, 480 m, primary submontanerain
forest, 91-1277 (hb.Kalb),91-1278 (B, UPS), 91-
1298(BM,CR,GZU,LG,M,NY,STU, hb.L licking);
ibid.,forestmargin, 92-1999 (hb. L iicking, with F.
bouteillei). CahuitaNational Park, sectionKelly
Creek,9°44'N, 82°50'W, sealevel, coastal lowland



rainforest, 92-4143(hb. Llcking).

Felhanerastanhopeae(M Ull. Arg.)R. L Gicking,
Lumbsch & Elix

Lucking, R.,Lumbsch,H.T. & Elix,J. A.,
Bot. Acta 107: 400 (1994). Badimia stanhopeae
(Mull. Arg.) Vezda, Lich. Sel. Exs., Brno, Fasc.
XCII1:2(1989).

Notes: Fellhanera stanhopeae is found in two
different morphs. Typical specimenshaveacoar-
sely but very regularly verrucose thallus and
numerousapothecia Thisformisrather frequent
inclosedforestsat low elevations. Theother form
consistsof mostly sterilethali,inwhichthethallus
verrucae frequently break up into soralia. These
thalli may cover large areas of the phorophyte
leaves and are typically found in open situation.
Bothextremesareconnectedby intermediateforms,
and, insomeinstances, thedevel opment fromthe
normal verrucoseformintothesorediateformcan
be observed on one and the same thallus.

Selected specimensexamined: SanJosé Braulio
Carillo National Park, former section Carillo,
»Botella«trail, 10°09'N, 83°58' W, 750m, primary
lower montanerainforest, 91-3194 (L G), 91-3236
(hb. Lucking). Algjuela: Cafio Negro National
WildlifeRefuge, 10°54'N, 84° 47'W,50m, forest
margin, 92-3009 (B); ibid., Citrus, Mangifera,
Eugenia and Pachira trees at ranger station, 92-
2932(CR),92-2942 (M), 92-2970 (hb. L icking).
AlbertoBrenesBiological Reserve, 10° 13'N, 84°
36' W, 850-900 m, primary lower montane rain
forest, 91-565(M), 91-1472(GZU),91-1479(CR),
91-1480(STU),91-1488(hb. L iicking). Heredia: La
SelvaProtectionZone, 10° 26'N, 84° 03' W, 50-100
m, primary lowlandrainforeston CES/LOC/CEN
trails, 91-5149(NY); ibid., forest marginon SHO
trail, 91-2504(UPS), 91-2610(hb. L licking). Cartago:
AltoLaGloria, Interamericanhighway, 9°48'N, 83°
57'W, 1700m, gallery forest, 91-3598 (STU), 91-
3622 (G). CentroAgronémico Tropical delnvesti-
gaciony Ensenanza(C.A.T.I.E.), section Floren-
cia 9°53'N,83°41'W, 700-750m, secondary forest,
91-3673(GZU, LG, STU). Puntarenas. Corcovado
National Park, »L osPatos«to»Sirena«trail, 8° 31'
N, 83°34'W,50-100m, primary lowlandrainforest,
92-3699(VBI).El Ceibo,8°50'N,82°52'W,1100m,
Citrus and Mangifera trees in village, 91-4048
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(UPS).Limon: Barradel ColoradoNationa Wildlife
Refuge, 10° 46' N, 83° 36' W, sealevel, primary
lowlandrainforest, 92-2406 (BM). Braulio Carillo
National Park, section Quebrada Gonzales,
»Botarramac trail, 10° 12' N, 83° 55' W, 480 m,
primary submontanerainforest, 91-1574 (hb. Kab,
hb. Licking), 92-4156 (CBG, NY). Tortuguero
National Park, 10° 32' N, 83° 30' W, sea level,
primary lowlandrainforest, 92-1845(B,CR, M), 92-
1846(GZU,LG,UPS);ibid., Cerro Tortuguero, 10°
35'N, 83° 31'W, 0-100 m, primary lowland rain
forest, 92-2555 (UPS), 92-2627 (CR).

Fellhanera subfuscatulaR. Liicking sp.n.

Fellhanera fuscatula auct., non (Mull.
Arg.)Vezda

A Fellhanera fuscatula ascosporis 5-sep-
tatisdiffert.

Typus: PARAGUAY. Cordillera de
Mbatobi, 1887, Balansa4255 (G holotype).

Description: Differingfrom Fellhanerafuscatula
Sensu meo (see above; = F. dominicana sensu
Santesson 1952) by the predominantly 5-septate
ascospores. Thallus and apothecial morphology
and anatomy, as well as pycnidia and conidia,
similarto F. fuscatula.

Etymology: Thenamereferstoitscloserelations-
hip to Fellhanera fuscatula.

Notes: The new epithet for thiswell-known spe-
ciesisintroduced since al the type material of
Fellhanera fuscatula sensu Santesson (1952) and
itssynonymsprovedto have 7-septateascospores
and henceareidentical withthetaxonknownasF.
dominicana sensu Santesson (see above). The
guestion ariseswhether it was necessary to intro-
duce anew name at al, since both taxa are only
separated by their ascospore type, but that sepa-
ration is supported by different distribution
patterns: F. fuscatul a sensumeo (7-septate) being
most common in the Neotropics, and F.
subfuscatula (5-septate) intropical Africa. Further,
thethallusin F. fuscatula sensumeoismoreoften
smooth, and theapotheciaareoften provided with
athinmargin, whileF. subfuscatulausually hasa
finely farinosethallus, and theapothecial margin
ismore often reduced in mature apothecia.

The material from Paraguay has been se-
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lected as type for Fellhanera subfuscatula since
itiscomparatively well devel oped and exhibitsthe
typical characteristics, particularly theconstantly
5-septateascosporesandthepycnidiawithbacillar
conidia (see below F. fuscatula for further
discussion).

Selected specimens examined: COSTA RICA.
SanJosé: LasQuebradas, 9° 26'N, 83° 42'W, 900-
1000 m, Citrus trees and coffee plantation, 92-
4290, 92-4291 (hb. Lucking). Limon: Cahuita
Nationa Park, sectionK elly Creek, 9°44'N, 82° 50'
W, sealevel, coastal lowlandrainforest, 91-2953
(hb. Luicking). Puntarenas: Corcovado National
Park, »Sirena«toRioClarotrail,8°28'N,83°35'W,
50-150 m, primary and secondary lowland rain
forest, 92-3501 (hb. L ticking). Limon: BraulioCarillo
National Park, section Quebrada Gonzales,
»Botarramactrail, 10°12'N, 83°55'W, 480m, forest
margin, 91-308 (hb. L iicking).

*Fellhanerasublecanorina(Nyl.) Vezda

Selected specimens examined: San José: Las
Quebradas, 9° 26' N, 83° 42' W, 1000-1100 m,
primary and secondary montane rain forest, 92-
4337 (hb. Liicking, with F. stanhopeae), 92-4341
(NY), 92-4359 (CBG, G, STU, ULM). Cartago:
GuayaboNationa Monument, 9°59'N, 83° 43'W,
850-900 m, secondary forest, 92-1425 (UPS, hb.
Kdh),92-1615(B,M),92-1616(GZU),92-1617(LG),
92-1800(CR). Jicotea, 9°49'N, 83° 32'W, 900 m,
Citrustreesonfinca, 91-1305 (hb. L ticking).

Fellhanerasubternella(Nyl.) Vezda

Selected specimensexamined: SanJosé Braulio
CarrilloNationa Park, sectionLaHondura, 10° 02
N, 84° 00'W, 1500 m, primary montanerainforest
andforest margin, 92-4765 (hb. L licking), 92-4770
(M).LasQuebradas, 9° 26'N, 83° 42'W, 900-1000
m, Citrustreesand coffeeplantation, 92-4297 (hb.
L ticking). Cartago: Guayabo National M onument,
9°59'N, 83°43'W, 850-900m, secondary forest, 92-
1903 (hb. Liicking). Tapanti National Wildlife
Refuge, »LaPavactrail, 9° 46'N, 83° 47'W, 1500
1700 m, primary montaneto upper montanerain
forest, 92-30(hb. L ticking). Limon: BraulioCarrillo
National Park, section Quebrada Gonzales,
»Botarrama« trail, 10° 12' N, 83° 55' W, 480 m,

canopy layer, 91-1302 (hb. L ticking). Hitoy Cerere
Biological Reserve, 9° 41' N, 83° 02' W, 100 m,
Citrusand Mangiferatreesat station, 91-1281 (hb.
L ticking).

FelhaneraverruciferaR. Luckingsp.n. (Fig.4E,
6F)

Thallus epiphyllus, tenuissimus, conti-
nuus, virideadfusco-cinereus, verrucisnumerosis
palidevirido-cinereiset 0.02-0.03mmdiam. in-
structus. Apothecia0.2-0.35mmdiam., rotundata,
basi constricta; discus planus, cinereo-niger ad
fuscus, albo-pruinosus ad nudus. Excipulum
paraplectenchymaticum, incoloratum. Hypothe-
cium fuscum; pars basalis apothecii aeruginea.
Hymeniumincol oratum; epitheciumindistinctum.
Paraphysesleviter ramoso-connexae. Asci clavati,
ad typum Byssoloma pertinentes. A scosporae 8-
nae, 5(-7)-septatae, oblongo-fusiformes ad
bacillares, 20-28 x 3.5-4 um. Algaad Chlorococce
ceas pertinens.

Typus. COSTA RICA. Heredia: LaSelva
Protection Zone, 10° 26' N, 84° 03' W, 50-100 m,
primary foreston CES/LOC/CEN trail, onleavesof
adicotyledon,11.1992,leg. R. L iicking92-60(ULM
holotype).

Description: Thallusepiphyllous, thin, continu-
ous, up to 15 mm across, finely and densely
verrucose, brownish to greenish grey, verrucae
0.02-0.03 mm diam., pale greenish to yellowish
grey. Phycobiont a species of Chlorococcaceae,
cells5-8umdiam.
Apothecia0.2-0.35mmdiam.and0.1-0.13
mm high, at first rounded, with aplane, greyish
black to dark brown disc usually provided with a
very thin, yellowish white pruina(rarely naked),
andwith adistinct, slightly prominent, palegrey
tochamois-coloured margin, later withaplaneto
convex, dark brown to chocolate brown, thinly
pruinose or naked disc, and with the margin
disappearing. Excipledistinctly paraplectenchy-
matous, colourless, cells 3-5 um diam. Hypothe-
cium rather dark brown, 20-25 um high; central
apothecial base aeruginous. Hymenium up to 50
pmhigh, colourless. Epitheciumindistinct. Para-
physes 0.07 um thick, slightly branched and
anastomosing. Asci clavate, 35-45 x 8-13 um, of
the Byssoloma type. Ascospores 8 per ascus, 5(-
7)-septate, oblong-fusiform to almost bacillar,



colourless, 20-28 % 3.5-4um.
Pycnidianot seen.

Etymology: The specific epithet refers to the
verrucose thallus.

Notes: Thisnew speciesisimmediately recogni-
zed by itsthinly verrucosethal lus. Among Fellha-
nera, verrucose thalli are only found in F.
stanhopeae, F. lambinonii, and F. badimioides,
but heretheverrucaearemuchlarger (c.0.07-0.15
mm diam.). A thallus structure similar to F.
verruciferaisfoundinBacidiabrasliensis(Mll.
Arg.) Zahlbr. (Santesson 1952), and these species
might beconfused externally. However, B. brasi-
liensishasmuchlarger apothecia, and theapothe-
cial anatomy (paraphyses, ascus type, ascospo-
res) iscompletely different.

F.verruciferaisperhapsclosely relatedto
F. fuscatula, which has similar ascospores and
apothecia, butlacksapruinaandthallusverrucae.
On the other hand, the often pruinose apothecia
and the characteristic colour change between
young and mature apothecia (greyish black and
with distinct margin vs. dark brown and without
margin) refer thisspeciestoagroupformed by F.
santessonii, F. winkleriana and F. muhlei. All
these species have very similar apothecia, but
differintheir thallusstructure(smooth, verrucose,
or sorediate) and their ascospores (3-septate or 5-
7-septate).

Additional specimensexamined: Algjuda Cafio
NegroNationa WildlifeRefuge, 10°54'N, 84° 47"
W, 50m, isolated primary lowlandrainforest, 92-
2749(LG). Heredia: LaSelvaProtectionZone, 10°
26'N, 84° 03' W, 50-100m, primary lowlandrain
forest on CES/LOC/ CEN trails, 91-5164 (hb.
L ticking). Puntarenas: Corcovado National Park,
»L osPatos«, 8°34'N, 83° 31'W, 50-150m, primary
lowlandrainforest, 92-3117(GZU). Limon: Braulio
CarilloNational Park, section QuebradaGonzales,
»Botarrama« trail, 10° 12' N, 83° 55' W, 480 m,
primary submontanerainforest, 91-1304, 92-4996
(both hb. Licking).

Fellhanera viridis R. Liicking sp.n. (fig. 50cin
L licking 19924)

Fellhaneraviridisnom. nud. in L iicking,
R., Beih. NovaHedwigia104: 136 (1992).
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Thallus epiphyllus, tenuissimus, conti-
nuus, laevigatusvel farinoso-granulosus, viridis,
sorediis palide viridibus instructus. Apothecia
0.2-0.25 mm diam., rotundata, basi constricta;
discus planus, fuscus ad rubro-fuscus; margo
distinctus, pallidior. Excipulum
paraplectenchymaticum, incoloratum.
Hypothecium incoloratum ad pallide flavescens.
Hymenium incoloratum. Paraphyses ramoso-
connexae; asci cClavati, ad typum Byssoloma
pertinentes. A scosporae 2-4(-8)-nae, 3-septatae,
oblongo-€llipsoideae, 15-20 x 4-5 ym. Alga ad
Chlorococcaceas pertinens.

Typus: COSTA RICA. Limon: Cahuita
National Park, section PuertoVargas, 9° 44'N, 82°
49' W, sea level, coastal forest, on leaves of
Zingiberaceae, X1.1987, leg. R. Luicking 87-272
(ULM holotype).

Description: Thallusepiphyllous, thin, continu-
ous, up to 10 mm diam., smooth to farinose or
granulose, green, provided with pale green sora-
lia. Sordiaatfirstcircularandupto0.3mmindiam.,
later irregular and confluent. Sorediawhenyoung
10-15umdiam., withonerather largeagal cell (5-
7 um), later up to 20 um diam. and with severa
smaler (3-5um) agd cels, wrappedupwithrather
thin, colourless hyphae. Phycobiont a species of
Chlorococcaceae, cells5-8 umdiam.

Apotheciaveryrare, 0.2-0.25mmdiam.and
0.1 mmhigh, rounded, withaplane, light brownto
brown or reddish browndiscand distinct, chamois-
coloured margin. Exciple distinctly
paraplectenchymatous, colourless, cells 3-7 um
diam. Hypothecium colourlessto paleyellowish,
hardly delimited fromthebasal exciple, 15-30um
high. Hymenium 35-40 pum high, colourless.
Paraphyses 0.07-1 pm thick, branched and
anastomosing. Asci clavate, 35-40 x 8-11 um, of
the Byssoloma type. Ascospores 2-4(-8) per as-
cus, often depauperate, 3-septate, oblong-€llip-
soid, colourless, 15-20 x 4-5um.

Pycnidianot seen.

Etymology: Thespecificepithetreferstothevivid,
green colour of the thallus.

Notes: Fellhanera viridis is formally described
herewith somehesitation. Thematerial isscanty,
with only afew apothecia present. The sorediate



Figured4. (A) Fellhanerasp. A [92-2720]. (B) Fellhanerasp. B [92-449]. (C) Fellhanerasp. C[92-447].
(D) Fellhanera sp. D [92-403]. (E) F. verrucifera[holotype]. Ascospores. Scale= 10 um.

thallus is similar to that of F. muhlei, its green
colour alone being no distinctive feature which
would justify a separation from the latter. Its
apotheciaare, however, differentinhavinganon-
pruinose, light brown disc and an almost colour-
lesshypothecium. WhereasF. muhlei hasitsnon-
sorediate counterpart in F. santessonii, that of F.
viridis is to be found in the F. rhapidophylli
aggregate. | am convinced that F. viridis repre-
sents a good taxon, but further collections are
necessary to establish itsfull range of variation,
especially regarding apothecium and ascospore

sizes, and the instable number of ascospores per
ascus.

Fellhanera viridisis also reminescent of
the recently described F. seroexspectata Sérus.
(Sérusiaux 1996), differinginthegreenishinstead
of yellowish soraliaand thelight brown apothecia.
A remarkable feature of both species, also found
inF. muhlel, istheirregular number of ascospores
per ascus, and the occurrence of depauperate
ascospores. This might be explained be
predominantly vegetative dispersal via soredia,
which decreases the selective pressure on sexual
reproduction, allowing detrimental genetical
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Figure5. (A-B) Fellhanerapilomarginata[anisotype],in (A) sectionthrough pycnidium, in(B) sockle
and conidiogeneouslayer enlarged. (C) F. montana, section through lateral exciple. Scalein (A) =50

pm,in(B)=10pm,in(C)=100pum.

maodificationson thedevel opment and number of
ascospores to persist. This might finally lead to
the complete supression of sexual reproduction
and theformation of apomictic strains.

Fellhanera sp. A

Notes: This and the following three species be-
longtoagroup characterized by their dark greyish
black to pure black apothecia, their aeruginous
colour in parts of the hypothecium and exciple,
and their richly branched and anastomosing
paraphyses. In certain respectsthey resemblethe
genus Tapellaria, but differ clearly by their
continuous, farinose to granulose thalli. They
may represent well separated, autonomous spe-
cies, butthescanty material doesnot allow formal
descriptions. The species are discussed in detail
here in order to alert potential collectors and
taxonomistsworkingwiththegroup. All taxawhere
found at higher elevations, which are obviously
undercollected and hide arich foliicolouslichen
florastill to be discovered.

Fellhanera sp. A is characterized by its
farinoseto granulose, paleyellowishgrey thallus
and its blackish grey apotheciawith apaler grey

margin. Theexcipleiscolourlessor dightly aeru-
ginouslaterally, thehypothecium blackishbrown,
with an aeruginous tinge, and the epithecium
colourlessto dlightly aeruginous. Theascospores
areirregularly 3-5-septate, 15-20 x 4-6 umlarge,
and dlightly constricted at the septa. The only
known species of Fellhanera which comesclose
inappearanceisF.christiansenii Sérus. & Vezda,
which differs mainly in its dark reddish brown
hypothecium and itsdistinctly brown exciple.

Specimensexamined: COSTA RICA. San José
Chirripd National Park, 9°28'N, 83° 33'W, 3000-
3200 m, primary cloud forest below »Hopeless
M ountain«, 92-547 (hb. L (icking). Cartago: Tapanti
National WildlifeRefuge, 9°44'N, 83° 47'W, 2200
m, forest marginat embankment of theRioMacho,
92-2720(hb. L iicking).

Fellhanerasp. B

Notes: Thistaxonisin several respects (exciple,
hypothecium, epithecium) similar to Fellhanera
sp. A, but differs in its pure black apothecia
(includingtheir margin) anditsregularly 3-septa-
te, smaller ascospores, being 12-15x% 3-3.5umin
size.
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Specimensexamined: COSTA RICA. San José
Chirripd National Park,9°28'N, 83° 34' W, 1800-
2200m, primary upper montanerainforest, 92-321
(hb. Licking);ibid.,9°28' N, 83° 32'W, 2550-2800
m, primary cloudforest, 92-449 (hb. L iicking).

Fellhanerasp. C

Notes: Fellhanerasp. CisalsosimilartoFellha-
nera sp. A, but differsin its smooth to minutely
farinose thallus and itsregularly 7-septate asco-
sporesmeasuring . 20 x 3.5 um. The ascospores
areidentica withthoseof F. fuscatula, whichmay
betheclosest aly of the present taxon but differs
by the light to dark brown apothecia.

Specimen examined: COSTA RICA. San José
Chirripd National Park,9°28'N, 83° 32' W, 2550-
2800m, primary cloudforest, 92-447 (hb. L iicking).

Fellhanerasp. D

Notes: Thistaxonischaracterized by itsyellowish
grey, farinose to granulose thallus and its black
apothecia with a colourless exciple, a purplish
black hypothecium, and a blackish brown
epithecium. Thehymeniumispartly aeruginous.
The most distinctive feature is its ascospores,
whicharevermiform, 15-septateand 40-50x 4-4.5
pmlarge. Theapothecial anatomy isvery similarto
that of Tapellaria molleri (Henriques) R. Sant.,
but thethallusstructureand other featuresrefer to
Fellhanera, wherethespeciesfindsacounterpart
in F. longispora.

Specimen examined: COSTA RICA. San José
Chirripd National Park,9°28'N, 83° 33'W, 2200-
2550m, primary upper montanerainforest, 92-403
(hb. Licking).

ECOLOGICAL OBSERVATIONS

The species of Fellhanera show two remarkable
ecological tendencies, asobviousfromthecollec-
tiondatapresentedinthispaper: (1) Many species
extend into, or prefer, montane regions, and (2)
almost all speciesarerestricted to primary forest
(seeLiicking 1992b, ¢). Typical representativesof,
and confined to, the lowland primary forest in

CogtaRicaareF. angustispora, F. badimioides, F.
lisowskii, F. muhlei, F. rhapidophylli, and F.
verrucifera. Another seven species also occur in
the lowland primary forest, but extend into the
submontane (F. dictyospora, F. subfuscatula, F.
pilomarginata, F. longispora) or montaneforest
belt (F. fuscatula, F. emarginata, F. santessonii).
Thethreeclosaly related species, F. rhapidophylli,
F. subfuscatula, and F. fuscatula, show dightly
different atitudinal preferences, which seem to
correlatewith ascospore septation: thehigher the
number of ascospore septa, the higher the
atitudinal range of the species. Confined to the
submontaneor montaneforest belt areF. dispersa,
F. elliottii, F. misionensis, F. paradoxa, F.
montana, and the four undescribed species with
blackish apothecia, Fellhanera sp. A-D. Thallus
morphology seems to correlate with atitudinal
preferencesaswell: lowland speciesorindividuals
of specieswith wideatitudinal range more often
havesmooththalli, whilethoserepresentativesof
montane habitats exhibit farinose to granulose
thalli. Thelatter might be an adaptation to water
uptake by fog.

A few speciesoccur principally inprimary
forest but may al so be found in semi-open secon-
dary vegetation, viz. F. rubida, F. semecarpi, F.
stanhopeae, and F. sublecanorina. Two further
species, F. bouteillel and F. subternella, aremainly
found in semi-open to open secondary vegeta-
tion, or inthe canopy of primary forests. All have
arather broad altitudinal range, with F. bouteillei
occurringuptotheforest limit (3000-3500malt.).
Concentrated among these taxa are those with
bluish, farinose to granulose thalli, supposedly
containing secondary compounds (L ticking et al.
1994).

The preference of Fellhanera speciesfor
primary forest, together with therarity of several
taxa, indicatesthisgenusasparticularly threate-
ned by the destruction of natura forests in the
tropics. Ontheother hand, highspecificdiversity
of Fellhaneraat aparticular siteisagoodindica-
tor of alow level of disturbance.

NOTESONINFRAGENERICRELATIONSHIPS
WITHINFELLHANERA

Asstated inthelntroduction, the present number
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Figure6. (A) Felhaneraemarginata[91-1285]. (B) F. dispersa[anisotype]. (C) F. longispora[92-2014].
(D-E) F. muhlei [92-2754],inEshowing soralia. (F) F. verrucifera[holotype]. (G-H) F. pilomarginata
[anisotype], in G showing pycnidia. General habit. Scale=1mm.
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of accepted species in Fellhanera may still not
reflectitsactual diversity. Inaddition, thegeneric
delimination within the Pilocarpaceae and the
number of generato beacceptedinthat family are
not yet settled. Therefore, thestatementsoninfra-
genericrelationshipswithin Fellhaneracanonly
be regarded as provisional, particularly as the
concentrate on the foliicolous taxa. The reason
why they aregiven hereare (1) toprovideasurvey
over thediversity of charactersandtheir distribu-
tion patterns,inorder tofacilitatetaxonomicaccess
to the genus, and (2) to identify core groups, in
order tocreateabasefor further systematic studies
inthegenusandtofacilitateselection of taxatobe
used in molecular and cladistic approaches.

Before going into details, it should be
stressed that anumber of speciespresently placed
in Fellhanera do not share all characterstypical
of that genus. Thisaccountsin particular for three
speciesdecribedinthe present paper, viz. Fellha-
nera angustispora, F. emarginata, and F. pilo-
marginata. The reasonswhy, for thetime being,
they have been placed in Fellhanera, are discus-
sed above. Other species, such as F. stanhopeae
or F. vandenberghenii, deviateintheir excipular
structure or their pycnidiabut are closely related
totypical representativesof thegenus(L ticking et
al. 1994). Besides the excipular structure, the
variationinthestructure of pycnidiaand typesof
conidia certainly deserves attention in further
genericor subgenericdivisions, asalready exem-
plified by the erection of the genus Fellhanerop-
sis(Sérusiaux 1996).

Most of thecurrently known44foliicolous
species of Fellhanera can be assigned to two
major groupsand several aggregates(Tablel): the
F. fuscatula group, with the F. fuscatula, the F.
christiansenii, the F. santessonii, and the F.
endopurpurea aggregate, and the F. subternella
group, withtheF. subternellaand theF. stanho-
peae aggregate. The F. fuscatula aggregate is
considered here as the centre of the genus, not
only becauseitincludesthegenerictype, but also
because it consists of alarge number of closely
related species which share features frequently
foundinFellhanera, viz. F. encephalarti (V ezda)
Vezda, F. misionensis, F. rhapidophylli, F.
subfuscatula, F. fuscatula, F. longispora, F.
paradoxa, F. elliottii,and F. dictyospora. All are
characterized by greenish grey thalli and brow-

nish apotheciawithawell devel oped paraplecten-
chymatous exciple and a blackish-aeruginous
apothecia base, as well as fusiform to bacillar
conidia (as far as known at present). Asin the
genus Tapellaria (Santesson 1952), this group
includes a complete series of ascospore types,
from 1-septate (F. misionensis) via multiseptate
(e.g. F. fuscatula) and submuriform (F. elliottii)
towards muriform (F. dictyospora). The genetic
potential for the evolution of different ascospore
typesisexemplified by F. paradoxa, whereasco-
sporesof very different size and septation can be
found within the same hymenium or ascus. The
most frequent speciesof thisgroup haveapantro-
pical distribution, although with emphasis on
differenttropical regions. F. rhapidophylliismost
commonintropical Asia, F. subfuscatulamainly
restrictedtotropical Africa, and F. fuscatulamost
abundant in the Neotropics.

Several speciesareclosetothisaggregate
but arecharacterized by particul ar features. These
are Fellhanera seroexspectata Sérus. and F.
viridis, bothwith sorediatethalli, and F. vanden-
berghenii (Sérus.) Vezda, which differsfrom F.
misionensismainly by itsflask-shaped pycnidia.
All seemto haverather restricted distributionsin
Central America, Europe, and Africa, respectively.

The species of the Fellhanera christian-
senii aggregate, i.e. F. christiansenii Sérus. &
V ezda, and four undescribed taxamentionedinthe
present paper, differ fromtheF. fuscatulaaggregate
by their blackish apothecia. This group needs
further study, sinceitsdiversity is hardly known
at present. It is not necessarily a natural group,
since species with blackish apothecia may have
evolved independently. Indeed, every of thetaxa
included here finds an ascospore counterpart in
the F. fuscatula aggregate.

TheFellhanerasantessonii aggr egateis
formed by F. santessonii, F. muhlei, F.
winkleriana, F. ekmanii (Vezda) R. L licking, and
F. verrucifera. These species usually have a
smooth thallus and apothecia with a particular
colour and development. The young apothecia
are usually greyish black, with awhitish pruina
and arather distinct, prominent, whitish margin.
The mature apothecia are more brownish, the
pruinabecomesyellowishwhiteand often disap-
pears, andthemarginisreduced. F. muhlei differs
from F. santessonii by itswell developed thallus



and the formation of soralia, and F. winkleriana
by itslarger, 5-septate ascospores. F. ekmanii is
characterized by crystals which are externally
deposited on the otherwise paraplectenchyma-
tous exciple, and by its mainly hypophyllous
apothecia. Whereas F. santessonii, F. muhlei, F.
winkleriana, and F. verrucifera, seem to repre-
sent a close, natural entity, F. ekmanii shows
affinites towards the F. stanhopeae group,
particularly F. avilezii. All speciesareonly known
fromthe Neotropics.

TheFellhaneraendopurpureaaggr ega-
te comprises four species with basically smooth
thalli and apotheciawith adistinct reddishtinge,
thehypotheciumusually reacting K+ purplishred.
ItincludesF. congesta (V ezda) V ezda (ascospo-
res1-septate), F.endopurpureaHafel Iner & Vezda
and F. wirthii (Vezda) Vezda (ascospores 3-
septate), and F. microdiscus (Vain.) Vezda
(ascospores 5-septate). All are known from the
Paleotropics.

A very characteristic and probably natural
groupwithahighmorphological diversificationis
the Fellhanera subternella group, with most
speciessharing pyriform conidiaand the presence
of secondary substances, such as usnic acid,
isousnic acid, and zeorine (Tensberg 1992; L (ic-
kingetal.1994). Thespeciesof theF. subternella
aggr egatearecharacterized by theirmainly bluish
thalli and their pale yellowish to vividly orange-
yellow apothecia. Typical representatives are F.
bouteillei (ascospores 1-septate), F. subternella,
F.aurantiaca(Vezda) VezdaandF. carnea(Vezda)
V ezda(ascospores 3-septate), and F. sorediantha
(Vezda) Vezda (thalus sorediate). F. parvula
(Vezda) Vezdaand F. subtilis(V ezda) Diederich&
Sérus. may also belong here, but thisremainstobe
tested. Two further species, viz. F. lisowskii and
F. badimioides, with smooth to verrucose thalli,
provide a transition towards the supposedly
related genusBadimia (L tcking et al. 1994).

The related Fellhanera stanhopeae ag-
gregateincludesF. stanhopeae, F. lambinonii, F.
sublecanorina, F. avilezii, and somefurther, still
undescribed taxa. Apart from their thallus
chemistry, thespeciesarebasically characterized
by their dark apotheciawith ausually well deve-
loped pale margin, and the tendency to deposit
crystalsintheexciple, makingitsstructurehardto
distinguish (Lucking et al. 1994). F. stanhopeae
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hasadistinctly greenthalluswithlargecrystalline
verrucae which may break up into soralia, and a
crystallineexciple. Theclosaly related F. lambino-
nii is externally very similar, but differsin the
absence of crystals in the exciple and the more
elaborated soralia. A similar variationisfoundin
the couple F. sublecanorina, with paraplecten-
chymatous exciple, and a still undescribed, ex-
ternally identical specieswith crystallineexciple
found in collections from Guyana (H. Sipman,
pers.comm. 1995).

Finally, there are two heterogeneous ent-
ities whose affinity is difficult to establish. The
Fellhanera dispersa group comprises four spe-
cieswithasmooththalluscomposed of dispersed,
rounded patches, ararefeaturewithinthegenus.
Theclosaly related F. semecar pi and F. paucisep-
tata, with ochraceous to reddish brown apothe-
cig, arecertainly aliedto speciesof theF. fuscatula
or F. endopurpurea aggregate. The other two
species, F. dispersaand F. bullataKalb & Vezda,
stand a bit more isolated, though their affinity to
Fellhaneraisperfectly clear.

The Fellhanera emarginata group
comprises F. emarginata and F. angustispora.
Both arecharacterized by thecompletely reduced
exciple. Although showing distinct affinities
towardsthe F. fuscatula group, these speciesare
also akinto the genus Byssoloma, particularly B.
minutissmumKab& Vezdaanditsrelatives. This
isalsotrueof F. pilomarginata, aspecieswithan
excipular typeintermediate between Fellhanera
and Byssoloma, and with a particular anamorph
not found in other species of Fellhanera.

Three characterswhich deserve attention
are the soredia, the pycnidia, and the secondary
chemistry. Soredia are rare among foliicolous
lichensbut relatively commonin the genus Fell-
hanera. Their formation is not restricted to a
particular group but found in species of different
affinities, e.g. F. seroexspectata and F.viridisin
the F. fuscatula aggregate, F. muhlei in the F.
santessonii aggregate, F. lambinonii in the F.
stanhopeae aggregate, and F. soredianthain the
F. subternella aggregate, indicating that their
evolution is likely to occur independently. A
feature of much higher taxonomic value are the
pycnidiaand conidia. Thepyriformconidiatypical
of the Pilocarpaceae (V ezda1986) areprincipal ly
found in Byssoloma and the Fellhanera
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Table 1. Proposal for subgeneric division of the genus Fellhanera, based on the presently accepted
44foliicolousspecies(L licking 1991, 1992a; L lickingetal. 1994; L licking & L Uicking 1995; Sérusiauix 1996;
andthepresent paper). Theprincipal characteristicsareindicated tofacilitate rapid distinction between
taxaon the samelevel. If not otherwise stated, the thallus of agiven speciesis smooth to farinoseand
lacksdistinctivefeaturessuch assoraliaor verrucae. Formal subgenericranksarenotintroduced since
the genus needs further study, but in such atreatment, the groupsindicated here might appropriately
receive sectional status, while the aggregates would refer to series.

Fellhanera s.l. (exciple modified or reduced but not of the Byssoloma type)
Fellhanera angustisporaR. L iicking
(ascospores 3-septate, narrow)
FellhaneraemarginataR. Licking
(ascospores 3-septate, broad)
Fellhanera pilomarginata R. L iicking
Fellhanera s.str. (exciple parapl ectenchymatous)
Fellhanera fuscatula group (conidia fusiform or bacillar, secondary substances usually
absent)
Fellhanera fuscatula aggregate (apothecia brownish)
Fellhaneraencephalarti (Vezda) Vezda
(ascospores 1-septate, small)
FellhaneramisionensisFerraro& R.L tickingined.
(ascospores 1-septate, medium-si zed)
Fellhaneravandenberghenii (Sérus.) Vezda
(ascospores 1-septate, pycnidia beaked)
Fellhanerarhapidophylli (Rehm) Vezda
(ascospores 3-septate)
Fellhanera seroexspectata Sérus.
(ascospores 3-septate, thallus sorediate, apothecia dark brown)
FellhaneraviridisR. Licking
(ascospores 3-septate, thallus sorediate, apothecia light brown)
FellhanerasubfuscatulaR. L ticking
(ascospores 5-septate)
Fellhanerafuscatula(M ll. Arg.) Vezda
(ascospores 7-septate)
FellhaneralongisporaR. Licking
(ascospores 9-11-septate)
Fellhaneraparadoxa(Vezda) Vezda
(ascospores irregularly septate, broad)
Fellhaneradlliottii (Vain.) Vezda
(ascospores submuriform)
FellhaneramontanaR. L iicking
(ascospores muriform, small, eight per ascus)
Fellhanera dictyospora R. L licking
(ascosporesmuriform, large, single)
Fellhanera endopur purea aggregate (apothecia reddish brown, hypothecium K+
purplish)
Fellhaneracongesta(Vezda) Vezda
(ascospores 1-septate)
FellhaneraendopurpureaHafellner & Vezda
(ascospores 3-septate)
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Fellhanerawirthii (Vezda) Vezda
(ascospores 3-septate)
Fellhaneramicrodiscus(Vain.) Vezda
(ascospores 5-septate)
Fellhanera christiansenii aggregate (apothecia greyish black)
Fellhanera christiansenii Sérus. & Vezda
(ascospores 3-septate, thallus sorediate)
Fellhanera sp. A (ascospores 3-5-septate)
Fellhanera sp. B (ascospores 3-septate)
Fellhanera sp. C (ascospores 7-septate)
Fellhanera sp. D (ascospores 15-septate)
Fellhanera santessonii aggregate (apothecia brownish black, pruinose)
Fellhanera santessonii Barillas& R. Licking
(ascospores 3-septate)
Fellhaneramuhle R. Llicking
(ascospores 3-septate, thallus sorediate)
FellhanerawinklerianaR. Liicking
(ascospores 5-septate)
Fellhaneraekmanii (Vezda) R. L licking
(ascospores 5-septate, exciple with crystals)
FellhaneraverruciferaR. L lcking
(ascospores 5-7-septate, thallus verrucose)
Fellhanera subternella group (conidia pyriform, secondary substances usualy present)
Fellhanera subternella aggregate (apothecia pale yellowish to orange-brown)
Fellhanerabouteillei (Desm.) Vezda
(ascospores 1-septate, apothecia large)
Fellhaneraparvula(Vezda) Vezda
(ascospores 1-septate, apothecia small)
Fellhanerarubida(Mull. Arg.) R. L lcking
(ascospores 3-septate, apothecia brownish, thallus greenish)
Fellhanerasubternella(Nyl.) Vezda
(ascospores 3-septate)
Fellhaneracarnea(Vezda) Vezda
(ascospores 3-septate)
Fellhanerasubtilis(Vezda) Diederich & Sérus.
(ascospores 3-septate)
Fellhaneraaurantiaca(Vezda) Vezda
(ascospores 3-septate, exciple K+ orange red)
Fellhanerasorediantha (Vezda) Vezda
(ascospores 3-septate, thallus sorediate)
Fellhaneralisowskii (Vezda) Vezda
(ascospores 3-septate, thallus smooth)
FellhanerabadimioidesR. L ticking, Lumbsch & Elix
(ascospores 3-septate, thallus verrucose)
Fellhanera stanhopeae aggregate (apothecia brownish black)
Fellhaneralambinonii (Sérus.) R. Liicking & Sérus.
(ascospores 3-septate, thallus verrucose-sorediate)
Fellhanerastanhopeae(M ill. Arg.) R. L iicking, Lumbsch & Elix
(ascospores 3-septate, thallus verrucose-sorediate, exciple with
crystals)
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Fellhanerasublecanorina(Nyl.) Vezda

(ascospores 3-septate, thallus smooth)
Fellhanera avilezii R. L iicking

(ascospores 3-septate, apothecia pruinose, hypophyllous)

Fellhanera dispersa group (thallus dispersed)

Fellhanerasemecarpi (Vain.) Vezda

(ascospores 1-septate, apothecia ochraceous)
Fellhanera pauciseptata (R. Sant.) R. L icking

(ascospores 1-3-septate, apothecia ochraceous)
FellhaneradispersaR. Liicking

(ascospores 3-septate, apothecia reddish brown)
FellhanerabullataKalb & Vezda

(ascospores 3-septate, apothecia dark brown, thallus bullate)

subternella group, whereas in the F. fuscatula
group, aswell asin the genus Byssolecania, the
conidiaarenarrowly fusiformor oblongtobacillar.
The secondary chemistry seemsto correlatewith
the conidia type, and both characters might
provide abasefor subgeneric division of Fellha-
nera (see Table 1), while generic division on
account of these characters, as recent trends
suggest, would certainly be inappropriate.
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