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INTRODUCTION

Well known as a biologically unique region North Arita, the Ozarks were long neglected from
a lichenological standpoint. Systematic surveys@ilecting work were initiated in the Missouri
portion of the Ozarks in the early1980's, and veaitgssequently expanded to encompass the entire
Ozark ecoregion, including small portions of Kansasl lllinois, and significant portions of
Arkansas, Missouri and Oklahoma. These efforteehavealed a surprisingly rich diversity of
lichens in the region, including a significant nuenbf undescribed taxa. Despite considerable field
work in every county in the region, new recordstouare to be found at a distressing rate, and we
cannot yet state the total diversity of Ozark lichéota.

This draft is a tentative first attempt to prov@eomprehensive treatment of the lichens of the
Ozarks. Included here are general keys, briefgs®® of genera, key to species within each genus
with more than one Ozark taxon, and summaries @fQhark distribution and ecology of each
species, sometimes accompanied by more detaileddaxic descriptions and other comments.

As will be immediately evident to the reader, tihiaft is being rushed into preliminary distribution
to be available for testing at the 2005 Tuckermehén Workshop in the Ozarks. Hence a few
disclaimers are stressed: this is an uneven tezdinm that some genera have been carefully
studied, with detailed species descriptions andogamal profiles, while other groups are still
problematical, with more cursory and provisionabtments. This project is an evolving work, and
the user will note inconsistencies in style andrapgh from genus to genus. We have not included
all unidentified species. Those we do include ezatéd inconsistently. Some are treated as new
species, others as provisionsph(provis), both as to their distinctness and as to the raurpplied,
and many known from only a single collection agtidguished simply by a collection number. In
some cases, the keys will prove frustrating andiregnodification - it is with hope of meaningful
criticism and input from users that this draft washed into production.

Eventually, this draft will evolve into a unifiedmprehensive account of the lichen diversity of the
Ozark highlands, complete with detailed distribnéb information, species descriptions and
illustrations, and ecological information.

ECOLOGICAL OVERVIEW OF THE OZARKS

The Ozark region has long been recognized as agjeally, physiographically, ecologically, and

culturally distinct area of North America (Figure 2n conjunction with the Ouachita region to the
south, the Ozarks comprise the only significanhlagd in midcontinental North America, and the
only notable topographic relief between the Applailacs and the Rocky Mountains.

This region is characterized by a diversity ofdstrial, aquatic, and karst habitats, ranging from
extensive glades and tallgrass prairies to botlfe@us and deciduous woodlands and cypress
swamps, as well as fens, sinkholes, sloughs, amite of clear-flowing streams and rivers fed by

an abundance of springs of all magnitudes, inclydome of the largest freshwater springs in North
America.

Encompassing 13.7 million hectares (34.3 millioreay, the Ozarks includes portions of five states,
with the majority of the region occurring within 8&ouri (67%) and Arkansas (24%) and smaller
portions in Oklahoma (7%), lllinois (2%) and Kan$ad.%). The Ozarks span a maximum of 270
miles (450 km) of north/south extent, and a maximeast/west extent
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wide range of habitat types. This is a regionugfjged uplands with copious exposed rocks and
variable soil depths. The landscape in variougsénal subsections of the Ozarks ranges from
extensive areas of karst terrain on irregular glaio highly dissected regions with steep hills and
deeply entrenched valleys, as well as limited aodé@amcient low mountains with elevations up to

925 meters (3000 feet). There are also smallezati areas of alluvial terrain and major riparian
features.

Bedrock geology of the Ozarks includes exposur&@tambrian igneous rocks in the eastern part
of the Missouri Ozarks surrounded by alternatingemoof Paleozoic sandstone and carbonate
sedimentary rocks. Structurally, the Ozarks carefi® dome that has been slowly uplifted and
eroded, resulting in a distinct landscape patt&ime oldest igneous rocks are exposed at the center
of the uplift in southeast Missouri and surrountigdegions of Cambrian- and Ordovician-aged
shallow water carbonates and beach sandstone. skatther from the center are areas of younger
Mississippian sedimentary rocks, including limes®rand limited areas of riparian-derived
freshwater sandstones (Nigh and Schroeder 2002).

Dominant soils consist of Alfisols and Ultisols.hd Alfisols, predominant in the less dissected
terrestrial subsections, are thin loams with a claypponent in the subsurface, and are generally
thought to have formed under timber and some praggetation types. Ultisols, predominant in
the more rugged and dissected terrestrial subssatiithe Ozarks, can in many ways be considered
a more leached, weathered version of alfisols, witimuch lower component of basic cations.
Average precipitation in the Ozarks ranges fromb39nches (99-132 cm), with mean annual
temperatures ranging from 54-63 °F (12-17 °C). dVerage frost free growing season ranges from
180-208 days.

A major contributing factor to the region’s extrefmelogical diversity is that parts of the Ozarks
have been continuously available for plant and ahiifie since the late Paleozoic some 230 million
years ago, constituting perhaps the oldest contisiyexposed land mass in North America, and
one of the oldest on earth. Plants have presunnattéypited these rugged uplands since the origin
of the modern angiosperms some 100 million yeaos &gcause of their central location within
the continent, the Ozarks have on multiple occassamnved as a refugium for organisms buffeted
by climatic shifts associated with glacial and ggat events. The high levels of microhabitat
diversity, influx of biota from divergent regionand extreme antiquity of the landscape have
combined to both sustain relictual populations altalv the development of new species, making
the Ozarks a center of endemism in North Ameriea Zollner et al. 2005).

None of the four major continental glaciation ewaritthe past two million years extended into the
Ozarks. At the maximal extent of Wisconsin glaomtsome 15,000 years ago, the climatic effects
of a massive ice lobe extending into what is nomtree lowa resulted in a boreal climate through
much of midcontinental North America. At that time vegetation of the Ozarks was a
combination of spruce-fir forests and jack pinekgards (Delcourt et al. 1986).

Coincident with or preceding the glacial retredtere has been a more or less continuous
inhabitancy of the region by human cultures. Theseple had to secure all the necessities of
survival from the local environment on a year robadis without significant trade or resource input

from areas outside the Ozarks. The fact that sultbres not merely survived, but developed art,

mythology, ceremony, religion, and other accoutnetsief highly developed societies, testifies to

their superb abilities to manage and interact WithOzark environment.

One of the most pervasive and effective tools abéalto early human populations in the region was
wildland fire. An irrefutable body of evidence esighat the biological landscape of the Ozarks
reflects the effects of millennia of frequent, lowensity, dormant season fires set by humans (e.g.
Ladd 1991, Guyette & Cutter 1991). At the initwatiof European settlement of the region,



predominate Native Americans in the Ozarks wer&xbsage. Parts of the eastern and southeastern
Ozarks were home to the Quapaw.

Thus, the pre-Eurosettlement vegetation in the K&zhad been influenced since the end of the
glacial period by an ongoing aboriginal fire reginTdnis vegetation consisted of a mosaic of matrix
communities dominated by open woodland types, watious combinations of oaks and shortleaf
pine as the principle overstory dominants in théangs. Although Ozark woodlands differ
significantly from the extensive deciduous woodkerdtending eastward to the Atlantic coast, the
Ozarks represent the westernmost extension ofetistern deciduous woodland formation that
dominated much of eastern North America prior toopean settlement. Extensive areas of
tallgrass prairie occurred in the Ozarks, espgcialthe western terrestrial subsections (Schroeder
1981). Embedded within these matrix vegetatior$ypas a diverse assemblage of small and large
patch natural communities, including various typetens, forests, wetlands, fluvial features and
both carbonate and siliceous glades. The Ozarxegon contains the largest extent of glade
communities in North America (Nelson and Ladd 1984 the extensive landscape of dolomite
glades in the White River Hills section of the (zain southwestern Missouri is globally unique.

As a direct result of all these factors, the Ozalggport a diversity of natural communities and
associated biota unlike anywhere else on earthnyNpéants and animals in the Ozarks are relict
populations of organisms whose modern ranges drerwise remote from the region. A
combination of habitat diversity, landscape positiand glacial history has resulted in a large
number of species with diverse biogeographic dfésiattaining the limits of their ranges within
the Ozarks. For example, an evaluation of the kd®zark region of southeastern Missouri and
northeastern Arkansas (predominately in the Ceftlaieau and Current River Hills terrestrial
subsections) revealed that an astounding 17% aifrtreés vascular flora attained their global range
limits in the Ozarks (TNC 1993).

The Ozarks also constitute a center of endemistefoperate biota in divergent organismal groups
including vascular plants, lichens, fish, mollusasd crayfish. Although not attaining levels of
endemism associated with certain tropical systamsast 200 taxa of plants and animals are known
to be endemic to the Ozarks and/or Ouachitas (AlIB90), despite a lack of disciplined biological
inventory through most of the region, especiallyoagnmore cryptic organismal groups. For these
reasons, the area has long been recognized byreatisa practitioners for its biodiversity and
conservation significance.

The region has been significantly impacted by agbgenic activities associated with modern
society. Thistrend is accelerating, as intens#g@lential and recreational development, woodland
clearing for pasture, and confined animal operatimecome ever more prevalent in the landscape.
The Ozarks currently hosts a human population okrtitan three million. Despite this, large areas
of the Ozarks remain in native vegetation coveimber, tourism, and agriculture are major
economic factors in the region, with a rapidly sesing influx of retirees in recent years. Overall
population trends are upward in the region. Averaducation and income levels throughout the
Ozarks are generally lower than national averages, 29 Ozark counties are classified as
“persistent poverty” counties by the USDA. Crititareats to biodiversity across the region include
altered fire regimes, altered hydrological regintedjitat conversion and associated exotic species
invasion, habitat fragmentation, and non-point-seypollution.

With its diverse geology, topography, and microkattspectrum, the Ozarks support a surprisingly
rich diversify of lichens. Lichens are a promineatponent of every intact landscape, including
the prairie regions of the western Ozarks. Liathgrrsity and abundance are impacted in the urban,
suburban, and densely agricultural districts ofdzarks. However, even in the most urban portions
of St. Louis, the largest city in the Ozarks, oae consistently observe disturbance-tolerant lishen
such ag\rthonia caesia, Caloplaca feracissima, Candelaoacolor, Endocarpon palliduluiind
Physcia millegrana



The prevailing matrix natural community through mofthe Ozarks is some phase of a variable
deciduous wooded upland complex on leached aacil€ with abundant chert residuum. These
woodlands are dominated by various species of caks$ afuercus

alba, Q. coccinea, Q. marilandica, Q. stellata, @drelutina Associated with these oaks are a
consistent subcomponent of hickories sucRa/a glabra, C. texanandC. tomentosaas well

as a diversity of other trees, notalilgrnus floridaandNyssa sylvatica The corticolous lichen
biota of these woodlands is dominated by a mixtiif®liose and crustose taxa, wiBtertusaria,
PhaeophysciandPhysciabeing among the most diverse and abundant ge@anaopy lichens in
intact wooded uplands can be extremely diverséy avitumber of fruticose taxa suchResmalina
culbersoniorum, Teloschistes chrysophthaljrarslUsneaspp., as well aBuellia stillingiana,
Flavoparmelia caperta, Hypotrachyna lividandMyelochroa galbina.Pioneer lichens on young
canopy branches includeémandinea polyspora, Arthonia quinteria, Lecanoteolsilina and
Physcia stellaris The leached, acidic soils in the woodlands supgpadliverse suite dfladonia
species, while the chert cobbles and boulders geovabitat for a diversity of saxicolous lichens,
including Buellia spuria, Fellhanera silicis, Fégparmelia baltimorensis, Myelochroa auruleMa,
obsessaandPhyscia subtilis

In the southern half of the Ozarks are extensigeores that were dominated or codominated by
shortleaf pine Rinus echinata These extensive pineries were the basis fontansive logging
boom at the turn of the last century, and for afariterval in the early 1900's the largest sawmill
in the world was located in the southeastern Missown of Grandin. Although the extensive
pineries (and much of their sensitive biota, sushred-cockaded woodpeckers) are gone,
considerable pine remains in this part of the Ozaakd pines in remnant woodlands host a unique
association of lichens, includinr@anoparmelia caroliniana, C. texana, Chaenothec®psina,
Cladonia ravenelii, Hypotrachyna pustulifera, Lecaa minutella , Tuckermanella fendlexnd
Tuckermanopsis ciliaris

Older cones of these pines are invariable, colahizg Amandinea punctatand Lecanora
strobilina

Limited areas of wet to mesic woodland, and evénahdorest habitat, occur along streams and in
deeper ravines. Prominent canopy trees in thesgakmincludeCarya cordiformis, Fraxinus
americana, Quercus rubra, Q. shumardind T Tilia americana,with understory species such as
Carpinus caroliniana Larger rivers, with significant silt depositiassociated with flood events,
have floodplains and margins with Acer saccharin@atula nigra, Fraxinus pennsylvanica
subintegerrima, Platanus occidentaflspulus deltoideandSalix nigra Lichen development in
these habitats ranges from depauperate in areagwiessive flooding to among the richest in the
Ozarks in stable, intact sites with perenniallythlgumidity levels. Some of the region’s rarest
lichens, such aGraphissophisticascensare associated with these habitats.

The St. Francois Mountains region of the Ozarksoutheastern Missouri consists of the exposed
roots of an ancient eroded mountain range. Tleig,ancluding a small region to the southwest of
the main knobs area, is the only area of the Ozaitksexposed igneous substrates. Soils here tend
to be thin and nutirent poor, with stunted xerioaiands and abundant ignous glade and talus slope
expanses. Streams in this region tend to be higdient, rocky, and flashy. When a stream
encounters a narrow between two igneous knob$teih dorms a feature known as a “shut-ins”,
where the stream width narrows and forms rapidsutljin resistant igneous rocks. These habitats
support several unusual lichens, includihecania rheophila.

Glades are predominately open natural communitigshedrock at or near the surface. Glades are
usually located on west and south aspects, bechtiseincreased solar dessication associated with
these aspects, and its consequent inhibition ofthema development. Two general classes of
glades occur in the Ozarks: carbonate glade, degdlon dolomite and limestone; and siliceous
glades, developed on sandstone, igneous rocksheamtd The world’s only chert glades occur on
the massive chert exposures near Joplin in soutbwellissouri. Siliceous and carbonate glades
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support very different assemblages of both vasqléarts and cryptogams. Differences among the
lichen biota in glades of specific rock types witihmajor glade classes are minor but evident.

The most prominent feature of siliceous glades he #@bundance of various species of
Xanthoparmeliawhich provide the main color feature on manycsitius glades. Intact examples
of siliceous glades support a high diversity ohdins, including several species that are rare or
unusual in the Ozarks, such Rsora ictericaandPycnothelia papillaria The saxicolous lichen
component of carbonate glades is less prominensisting mostly of relatively inconspicuous
crustose taxa. Nonetheless, it is at least ass#iyand perhaps more significant, with a number of
new species whose global distribution is uncertoome of which may prove to be Ozark endemics.
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GENERAL KEYS TO LICHENS OF THE OZARK REGION OF
ARKANSAS, ILLINOIS, KANSAS, MISSOURI, AND OKLAHOMA

Synopsis

Key A: Fruticose lichens .. ... ... . e p.11
Key B: Foliose lichens . ... ... .. p.12
Key C: Squamulose lichens . ... .. . p. 19
Key D: Sterile crustose lichens . ... ... . . p. 21
Key E: Caliciales and Caliciales-like lichens (s&dKruits or hyphophores) ....... p. 23
Key F: Crustose lichens with perithecia or perithddie ascomata .............. p. 24
Key G: Crustose lichens with lirelliform, branched,stellate apothecia .. ......... p. 30
Key H: Crustose lichens with round apothecia . ... ... ... ... .. ... ... p. 31

Key to sections

1. Thallus fruticose, in form resembling an eregpéndent shrub, rope, stalk, or strap, with
round to flattened branches, generally lackingséirast lower cortex that is differentiated from the
UPPEr COMBX .ottt e ettt KEY A fruticose lichens

1. Thallus crustose, foliose, or squamulose, ugtlattened, either closely attached to the substra
or with a distinct lower cortex, or flattened, lellee, and + adnate to the substrate  .......

2. Thallus foliose to squamulose, of + flattenggjdally horizontally spreading, distinct
lobes, often with a distinct lower cortex; uppenér surfaces usually different in color
and/or structure; rhizines or tomentum oftenpresen. . ............ ... . . ... 3

3. Thallus foliose, typically of branched, radigtilobes or rosettes ..................
................................................... KEY B foliose lichens

3. Thallus squamulose, of numerous scattered togranus, discrete, often unlobed,
squamules . ... .. KEY C squamulose lichens

2. Thallus crustose, usually closely adherent ¢ostibstrate and often nearly inseparable
from it; lower cortex lacking; rhizines and tomemtabsent ......................... 4

4. Thallus routinely sterile, even in well develdmpecimens . . ... KEY D sterile crusts
4. Thallus fertile, producing ascomata with asa,arsually, ascospores ............. 5

5. Ascomata on distinct stalks, or slender, stéd-$tructures (hyphophores) present
.......................................... KEY E Calicialian lichens

5. Ascomata sessile to immersed; hyphophoreslgckin..................... 6
6. Ascomata perithecia or perithecia-like, + glabasd opening by a typically
apical pore, the perithecia sometimes closely aggesl ....................

........................................ KEY F peritheciate crusts
6. Ascomata clearly apothecia, the disk circulagltmgate or branched ... ... .. 7

7. Apothecia elongate or branched, lirelliform tellate, typically at least twice
aslongaswide ................ ... .. ...... KEY G lirelliform crusts



Key to sections (continued)
7. Apothecia % circular, sometimes slightly irreguin outline, but prevailingly

isodiametric to less than twice aslongaswide ......................
.............................. KEY H crusts with round apothecia

KEY A: FRUTICOSE LICHENS (including submacroscopic filamentous taxa)

1. Thallus flattened to terete, not filamentous, tein branches 0.2 mm broad. ........... 2
2. Thallus greenish gray to blue-gray, green, ayigh orange, not gelatinous, stratified with a
distinct algal layer; largest branches >0.5 mm wpdetobiontTrebouxia.............. 3

3. Thallus branches flattened, notterete ............ ... . .. 4

4. Thallus grayish to orange, at least locally Kagenta (parietin); usnic acid absent .
......................................... Teloschistes chrysophthalmus

4. Thallus greenish, K-, usnic acid present ...................... Ramalina
3. Thallus branches thicker, subterete toterete ... . ... . .. 5
5. Thallus branches solid, not hollow .. ....... .. 6

6. Thallus branches angular; medulla loose an@wpttibrils absent ..........
............................................. Evernia mesomorpha

6. Thallus branches terete, with a distinct certoadl; fibrils present ... .. Usnea
5. Thallus branches hollow .. ....... .. .. . e 7

7. Squamules often present; persistent granulargoyi thallus lacking; podetia and
SUDSIIate VarioUS . ... ..ot e Cladonia

7. Squamules absent; persistent granular primatjuthevident; podetia gray, to 7
mm tall, dark-tipped; on exposed sandstone ... ......Pycnothelia papillaria

2. Thallus black to dark olive brown, becoming gelaus when wet, or threadlike and 0.2 mm
wide, not stratified with a distinct algal layehgiobiont cyanobacteria direntepohlia . . . 8

8. Isidiate; main thallus branches >2 mm wide, klaometimes pruinose, flattened,

umbilicate to straplike . . ... ... e 9
9. Thallus black, not pruinose, typically subundate ................ Lichinella
9. Thallus grayish pruinose, typically of suberscaplike lobes . ... Thyrea confusa

8. Isidia absent; main branches <2 mm wide, browtosblack, never pruinose, + terete10

10. On exposed carbonate rocks; thallus branchekeswphotobionGleocapsa . . .
............................................... Synalissa symphorea



Key A: Fruticose Lichens (continued)

10. On or near bases of mature hardwoods in woddjahallus branches * slender;
photobiontNostoc. . ..........................] Dendriscocaulon intricatulum

1. Thallus filamentous, the main branches < 0.2noad . .............. ... .......... 11

11. Thallus pale green, the branches < 0.02 mnk;tkimown only from low light conditions
inside a dolomite cave (extinct?) ...................... Coenogonium missouriense

11. Thallus black, some branches > 0.02 mm thiciespread on siliceous substrates ... 12
12. Thallus a felty mat of elongate, remotely breet; terete filaments <0.03 mm diameter,
some branches >1 mm long; thallus of fungal hyptiasely enveloping filaments of
Trentepohlia. .. ... ... ... ... . Cystocoleus ebeneus
12. Thallus squat, subfruticose, branched, > 0.@bdrameter, branches < 0.5 mm long;
photobiont a cyanobacteriurleocapsa, Nostooy cf. Scytonemaon exposed siliceous
substrates, typically associated witkorula rufonigra. .. ........ Spilonema revertens

KEY B: FOLIOSE LICHENS

1. Thallus gelatinous when wet, black to dark statey or brown, lacking a distinct algal layer,

upper and lower surfaces similar; photobiont cyasbdrial ............................ 2
2. Thallus distinctly foliose, attached to the gtdiie at multiple locations, * horizontally
spreading and appressed to substrate ............. .. 3

3. Lobes extremely narrow, < 0.2 mmbroad .....................Placynthium
3.Lobes>0.2mmbroad .......... .. 4

4. Thallus dull above, black to brownish or olivggper surface composed of loosely
aggregated hyphae . ......... .. . e 5

5. Thallus distinctly foliose; ascospores 1+ saptasci with IKI+ blue apical dome
Collema

5. Thallus subcrustose, thin and membranaceousspses simple; asci IKI- . . ..
Lempholemma polyanthes

4. Thallus sublustrous above, slate gray to richvior upper surface composed of a layer
of £isodiametriccells .. ... ... ... . Leptogium

2. Thallus subfruticose to squamulose, typicalbacited to the substrate at a single point,
ascendingtoumbilicate . ......... ... 6

6. Thallus of small subterete branches < 0.6 mnewid . ........ Synalissa symphorea
6. Thallus of flattened straplike to umbilicate édstmostly > 1 mmwide ............. 7
7. Thallus of grayish pruinose + straplike lobes ..................Thyrea confusa



Key B: Foliose lichens (continued)
7. Thallus epruinose, umbilicate to broadly squaisell . . .. ... Lichinella nigritella

1. Thallus not gelatinous, variously colored, wathlistinct algal layer, upper and lower surfaces
usually different colors; photobiont various

8. Upper cortex tinted with orange or yellow, rarggfrom yellow green or sea green to lemon
YEllOW Or Orange . . ... e e 9

9. Upper cortex golden yellow to orange, K+ magépgaietin) ... ................ 10

10. Thallus esorediate, closely adnate; rhizingga (simple hapters sometimes present)

11. Thallus bright orange, distinctly foliose; praj if present, inconspicuous; lower

COMeX PreSent . ... ..o e e e Xanthoria elegans
11. Thallus bright to pinkish or yellowish orangéen whitish pruinose; lower cortex
absent . ... . e Caloplaca
10. Thallus sorediate, appressed to suberectndszresent . ... .. Xanthomendoza
9. Upper cortex lemon yellow to yellowish greersea green, K- ................. 12

12. Upper cortex lemon yellow (sometimes greenishow in extremely shaded
populations); lower cortex pale, rhizinate; thallolses < 0.4 mm wide . Candelaria

12. Upper cortex yellowish green; lower cortex oas, but if thallus lobes < 0.5 mm
wide then thallus subcrustose and lower cortexitackizines ................ 13

13. Thallus subcrustose to squamulose-umbilicaithere of discrete, bullate,
subumbilicate areoles <5 mm diameter or with ateotentral portions and closely
appressed marginal lobes; rhizines lacking .......................... 14

14. Thallus of suberect, swollen, bullate, subuindiié areoles; lower surface pale
brown, corticate ............ ... . ... .. ... Rhizoplaca chrysoleuca

14. Thallus subcrustose, centrally areolate, wiilressed lobate margins; lower
cortex lacking .. ... e 15

15. On siliceous rock; apothecia black; ascosporesnish, 2-celled . . . ..
......................................... Dimelaena oreina

15. Substrate various, typically calciferous; apoth tan to brown; ascospores
hyaline, simple ........ ... .. ... ... . . . e, Lecanora

13. Thallus foliose, with a distinct rhizinate loweortex; thallus not areolate .. 16

16. Thallus loosely adnate and convoluted; medriight yellow; lower cortex
yellowish .. ... ... . Vulpicida viridis

16. Thallus closely adnate, + flat; medulla whitayer cortex whitish to tan,
brown, orblack . ....... .. . . e 17



Key B: Foliose lichens (continued)

17. Lobes broad, apically rounded, some > 3.5 mdewipper cortex dull to
USTIOUS . . .o e 18

18. Isidiate or sorediate; apotheciarare .................... 19

19. Isidiate, the isidia sometimes breaking to appgically
sorediate . ... 20

20. Isidia fine, cylindrical; thallus marginscikéa. . . ..........
...................... Parmotrema madagascariaceum

20. Isidia coarse, pustular, appearing apicallgdiate with age;
marginal ciliaabsent ..................... Flavoparmelia

18. Diaspores absent; apothecia common . . Flavoparmelia rutidota

17. Lobes narrower and typically more elongateyategly < 3.5 mm wide;

upper cortex £ lustrous .. ............ ... Xanthoparmelia

8. Upper cortex brown, gray, or bluish or greemsly, without yellowish tints (some species
may have yellow soredia or medullary tissue) ... ..o 21
21. Upper cortex brown to brownish gray, K- . .......... ... .. ... ... .. ..... 22
22. Lower surface tomentose, often felt-like . .. .......... .. ... ... .. .. ... 23

23. Lower surface with distinct raised or darkemehs ............. Peltigera

23. Lower surface lacking raised or darkened veins. .. ................. 24
24. Lower surface with abundant small pores ..................... 25

25. Thallus with marginal yellow soredia (oftencafsarginally squamulose);
lower surface with shallow, irregular punctatiopsdudocyphellae) ... ...
................................... Pseudocyphellaria aurata

25. Thallus with abundant fimbriate-dissected nraatiobules; lower surface
uniformly tan, with deep, circular pores (cyphe)lae . . Sticta carolinensis

24. Lower surface lacking pores; soredia, if preéseot yellow ........... 26

26. Thallus lustrous, deep brown, with laminalitéaed, isidia-like lobules;
apothecia on underside of lobe tips ........... Nephroma helveticum

26. Thallus dull, gray brown, lobules, if presem@rginal and not strongly
flattened; apotheC|a on upper SUMACE .+« o v oo e

27. Apothecia without a thalline margin . Santessoniella crossophylla

27. Apothecia with a distinct thalline margin ... .............. 28
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Key B: Foliose lichens (continued)

28. Thallus squamulose to subfoliose, grayish, aiitbhndant whitish
marginal zones; hymenium ultimately IKI+ reddislown (sometime
initially blue green); ascospores with attenuatewps and smooth
sheaths . .......... ... ... .. ... ... ... ... Fuscopannaria

28. Thallus foliose, brown, essentially withoutitidih marginal zones;

hymenium persistently IKI+ blue (only around asegrospores with

+ short apiculus and rough sheaths ............... Pannaria
22. Lower surface bare or rhizinate, lackingtomemt. .. .................... 29

29. Thallus umbilicate and centrally attached oagdregated, subumbilicate thalli;
well-defined branching lobes absent or abortivaspores absent . ........... 30

30. Thallus typically > 5 cm broad; lower surfab&mate; perithecia absent . .
....................................... Umbilicaria mammulata

30. Thallus rarely > 5 cm broad; lower surfaceous; perithecia present and

typicallyabundant .................. .. ... .. ... ..o Dermatocarpon
29. Thallus characteristically foliose, with braedhobes; diaspores present or %blsent
Bl.Sorediate . .. ... 32
32. Upper cortex densely pruinose, at least nder fips . . . . .. Physconia
32. Upper cortex NOt pruinoSe . .........vuie et e ee s 33
33. Lower cortex black ......................... Phaeophyscia
33.Lowercortexpale ........... .. e 34
34. Thallus lobes minute, < 0.5 mm wide and tighihpressed; well-
developed rhizines lacking ................... Hyperphyscia
34. Thallus lobes > 0.5 mm wide, adnate but nditlygappressed,;
well-developed rhizines present ................. Physciella
BL.Notsorediate . ...........iiii 35

35. Lobes subterete, tough, always < 0.4 mm wlugines absent;
ascospores 2-celled, hyaline ............... Speerschneidera euploca

35. Lobes + flattened, not tough, prevailingly > Gnm broad; rhizines
present; ascospores brownish, or if hyaline, thewple .............. 36

36. Upper cortex lustrous, not lobulate; marginalkdpycnidia usually
common; apothecia marginal to submarginal; ascespgimple, hyaline
37
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Key B: Foliose lichens (continued)

37. Lobes prevailingly < 0.8 mm broad, with elorgaharginal
pseudocyphellae; apothecia common ......... Tuckermanella

37. Main lobes- 1 mm broad, marginal pseudocyphellae lacking;
apotheciaveryrare ....................... Tuckermanopsis

36. Upper cortex dull, typically with abundant |&ds; pycnidia, if present,
strictly laminal; apothecia laminal; ascosporesRed, brown . . . . .. 38

38. Apothecia common; lower surface pale throughtiailus lobes
elongate and uniformly narrow, the margins disskato linear, +
appressed lobules ................... Anaptychia palmulata

38. Apothecia very rare; lower surface dark at eenthallus lobes
short and apically broadened, with irregularly diged, erect lobules
.................................. Phaeophyscia squarrosa

21. Upper cortex various shades of gray or blug, grestly without brown tints; K- or K+

Vel OW . e 39
39. Upper cortex with numerous small white pores.................Punctelia
39. Upper cortex lacking small white pores (sometmvhite angular markings or
reticulations PreSent) . ...ttt e e 40

40. Lobes broad, suborbicular, apically broademeldaunded, usually > 5 mm wide;
thallus typically looselyadnate ........................... Parmotrema
40. Lobes narrow, linear to slightly expanded, pigwgly <5 mm wide; thallus
typically closely appressed . ...t e e 41
41. Upper cortex K- (atranorin and thamnolic aeicking) .............. 42
42. Medulla pigmented yelloworred . ......................... 43

43. Medulla red; upper cortex epruinose Phaeophyscia rubropulchra

43. Medulla yellow; upper cortex pruinose, at legesr lobe tips . . . . ..

............................................... Pyxine

42. Medullawhite . ... .. 44
44. Thallus shiny dark lead gray, laminally isidiatower surface with
black tomentum........................ Coccocarpia palmicola
44. Thallus lighter gray to brownish, isidia abséstdia-like lobules
sometimes present); lower surface not tomentose ................45
45. Upper cortex abundantly pruinose ............ Physconia

45. Upper cortex essentially epruinose .........ccc... ... 46
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Key B: Foliose lichens (continued)
46. Lower cortex black, at least centrally .. ... Phaeophyscia
46. Lower cortex pale throughout ....................47

47. Thallus uniformly appressed and tightly adtatgubstrate;
rhizines notevident .................... Hyperphyscia

47. Thallus appressed, but not inseparably adoatalistrate;
rhizinesevident ............ . .. . i 8.4

48. Lobes to 0.3 mm wide; soralia laminal and ofteder
than the lobes; lower cortex paraplectenchymatous....
......................... Phaeophyscia insignis

48. Lobes 0.5 mm or more wide; soralia marginatalpor,
if laminal, narrower than the Ilobes; lower cortex

prosoplectenchymatous ................ Physciella
41. Upper cortex K+ yellow (atranorin or thamnaicd present) ......... 49
49. Lower surface white to pale tan or yellow-omng . ............. 50
50. Thallus isidiate, or lower surface fibrous aottony, or both . ... 51

51. Isidia thin, cylindrical; upper cortex K+ inatly deep yellow
(thamnolicacid) ....................... Imshaugia aleurites

51. Sorediate, without diaspores, or if isidiagdia granular and
subsorediate; upper cortex K+ pale yellow (atrarjorHeterodermia

50. Thallus not isidiate; lower surface corticate ..... ............52

52. Lobes ca. 1 mm broad; upper cortex of paradlehgate hyphae
....................................... Heterodermia

52. Lobes < 1 mm broad; upper cortex of + isodiaimetlls . . . ...
........................................... Physcia

49. Lower surface black or purplish, sometimes \aifpale marginal zone .
........................................................ 53

53. Lower surface tomentose; lobes appearing thettand inflated
...................................... Anzia colpodes

53. Lower surface rhizinate; lobes flattened ... ...............54

54. Thallus without diaspores (sometimes with gi@srisquamules)
5
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Key B: Foliose lichens (continued)

55. Lower surface mostly pale, with a dark purplceEnter;

abundant granular squamules present on lobe mangoper

cortex of parallel elongate hyphae ............. ...
........................ Heterodermia squamuloka

55. Lower surface dark brown to black throughogitis not
notably squamulose; upper cortex of * isodiameits . . 56

56. Medulla white throughout, K-; at least somezires
with dichotomous branches; upper cortex £ smooth. . . .
.......................... Hypotrachyna livida

56. Medulla locally pale yellow, at least undertyeaia, K+
yellow to sordid reddish (galbinic acid); rhizingsple or
with furcate tips; upper cortex often slightly rsgo . . . . .
.......................... Myelochroa galbina
54. Thallus isidiate or sorediate .. .............cu.....57
57.Thallusisidiate . ......... ... ... .. i, 58

58. Lobe tips with abundant angular white markiagsl
reticulations ........... .. 59

59. Medulla K+ yellow turning red, KC- (salazinicid);
lower cortex predominately black; rhizines with
squarrose branches ......... Parmelia squarrosa
59. Medulla K-, KC+ faint purplish (perlatolic a¢id
lower cortex predominately dark brown; rhizines gien
to sparsely branched ... .Canoparmelia caroliniana
58. Lobe tips without well-defined white markings. . 60

60. Medulla, at least in part, pale yellow, KC+lgel

(galbinicacid) .............. Myelochroa obsessa

60. Medulla white throughout, KC+ reddish (gyrophor
acid or hiasicacidagg.) .......... Parmelinopsis
57. Thallus sorediate, the soredia sometimes grifiom
coarse, isidia-like pustules ................ ... ... 61
61. Lobe tips pruinose; medulla yellow . ... ... Pyxine

61. Lobe tips epruinose; medulla white (patchilitoxe in
Myelochrog .......... ... . . . 62

62. Thallus closely appressed to and appearingsdlmo

confluent with sheltered siliceous rocks; rhizitaeking
............................. Dirinaria frostii
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Key B: Foliose lichens (continued)

62. Thallus £ adnate on, but not tightly appressed
various substrates; rhizines abundant ............
63. Lower surface ecorticate and fibrous, margynall
white to yellow, becoming dull purplish black
towards center . ..... Heterodermia casarettiana

63. Lower surface corticate, uniformly brown to
black, £ lustrous ............ ... ... .. ..... 64

64. Larger rhizines with frequent dichotomous
branches; thallus with coarse, inflated, hollow
pustules ......... Hypotrachyna pustulifera

64. Larger rhizines simple to sparsely furcate;
thallus without pustules

65. Soredia in diffuse laminal patches;

medulla often pale yellow, at least locally;

white portions of medulla K-, KC- .......
.............. Myelochroa aurulenta

65. Soredia in small, laminal soralia or
occurring along thallus ridges; medulla
uniformly white, K+ yellow (stictic acid) or
KC+ briefly faint purple (divaricatic acid) .
.................... Canoparmelia

KEY C: SQUAMULOSE LICHENS
1. Perithecia present; thallus brownorgray . .. ... .o e e e 2

2. Ascospores muriform, becoming brownish; photobpresent in hymenium ...........
................................................... Endocarpon pallidulum

2. Ascospores simple or 1-septate, hyaline; hymmeacking photobiont . .. ............ 3
3. Squamules gray, < 1 mm wide; ascospores 1-geptat . ....... Placidiopsis minor
3. Squamules brown, > 3 mm wide; ascospores simple................ Placidium
1. Perithecia absent; thallus apotheciate or sterdriously colored ...................... 4

4. Thallus of small, convex, gray green squamuligs pale, minute, spiculate cortical hairs,
resembling miniature cactus pads ............. ..., Agonimia opuntiella

4. Thallus variously shaped, glabrous . . .. ... 5

5. Thallus sorediate, or lignicolous/corticolouspoth

6. Thallus of delicate blue-gray, + appressed squesnwith upturned edges; soredia
laminaland marginal . ............. ... .. ... ... ..... Normandina pulchella



Key C: Squamulose lichens (continued)

6. Thallus greenish or bluish to brownish, of teasting squamules; soredia marginal

7. Photobiont a cyanobacteriugf.(Anacystis. .. ................... Peltula
7. Photobiont chlorophyceamrgbouxiaor chlorococcoid) .................. 8

8. Squamulesto 1.5 mm wide, lustrous, brown alslightly ascending to loosely
appressed, £ entire ........... .. . Hypocenomyce

8. Squamules often > 1.5 mm wide, not notably tusty predominately bluish to
greenish gray above, strongly ascending, oftersétcor lobed .............

...................................................... Cladonia
5. Thallus lacking diaspores; substrate various . . . ............. ... ... v, 9
9. Squamules greenish or bluish gray, sometimesrbsh tinged, ascending .. ... 10
10. Squamules corticate, with a distinct medulla .........................11
11. Squamules > 0.5 mm broad, thick and decidegiasulose; isidia and
prothallus absent ........... .. ... .. .. . . . . . ... Cladonia
11. Squamules < 0.5 mm broad, thin and subcrustoselly isidiate; pale
prothallus present . .......... ... . i i Phyllopsora
10. Squamules undifferentiated internally, lackangistinct medulla; restricted to
sheltered shaded sites under bluff overhangs. . .......... . . . . . Flakea papillata
9. Thallus (when dry) brown or grayish, lackingibluor greenish tones, usually +
appressed to substrate .. ......... ... e e 12
12. Photobiont a cyanobacterium . . ........ ... .. e 13
13. On calciferous soils; apothecia immersed; dhiotd cf. Scytonema. . . ..
....................................................... Heppia
13. Saxicolous; apothecia sessile; photobMwogtoc. . . ... .. Fuscopannaria
12. Photobiont chlorophycean . ........ ... ... . . i 14
14. Squamules ca. 1 mm wide, brownish gray witlk dlaickened margins; on
siliceous rocks or silty soil pockets over siliceagacks . .. .Psorula rufonigra
14. Squamules mostly > 1 mm wide, brown to reddisbwn, margins, if
thickened, pale; on calciferous rocks or soil .. ........ ... .............15
15. Terricolous . ... e Psora
15. Saxicolous . ... .. e 16
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Key C: Squamulose lichens (continued)

16. Squamules with + thickened, whitish margin$g pb@neath; apothecia
reddish brown; hymenium IKI- . ............ ... ...« ..... Psora

16. Squamules with thin, brown to dark marginskdarbrown beneath;
apothecia gray to black; hymenium IKI+ blue ................ 17

17. Ascospores simple; epithecium green; lowerezoabsent . . . ..
...................................... Lecidea lurida

17. Ascospores 4-celled; epithecium gray; lowetrecoat least partially
present . ........ ... Toninia submexicana

KEY D: STERILE CRUSTOSE LICHENS

1. Coal black stainson acidic rock . ....... ... comurieiiiiien.. Lichenothelia
1. Variously colored but not coal black; on a viyrief substrates  ....................... 2
2. Thallus leprose, of undifferentiated powdery sesf fungal hyphae loosely enveloping algal
cells, lacking any vestige of cortex or morpholadjicrganization (occasionally appearing
indistinctly lobed along margin) . . ... e 3
3. Thallus yellow or with distinct yellow tints (ffreenish yellow, see # 2 below) ...... 4
4. Thallus bright lemonvyellow ........... ... .. .« cuu.i ... Chrysothrix
4. Thallus dull to grayish or brownish yellow . .. ........................... 5

5. Thallus K+ deep grape purple (pannaric acidsaéies); on siliceous rocks or tree
bases ... Lepraria vouauxii

5. Thallus K+ reddish magenta (parietin); on drglsred carbonate faces ... . ...
............................................ Caloplaca chrysodeta

3. Thallus greenish to bluishorgray ........ ..o 6
6. Usnic acid present . .......... i Lecanora
6. Usnicacid absent . . ... ... . 7
7. Thallus thin, uniformly grayish green; on prdeetmicrohabitats of shaded
carbonate rocks; containing only terpenes .......... Botryolepraria lesdainii
7. Thallus and substrates various; containing waribichen substances, but no
terpenes other than zeorinpresent .............ccuu..........Lepraria
2. Thallus not totally leprose, at least partiaiyticate and/or morphologically organized and
differentiated . . . ... 8
8. Thallus yellowto orange . . ...t i e e e e 9
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Key D: Sterile Crustose lichens (continued)

9. Upper cortex K+ deep magenta (parietin) .....................Caloplaca
9. Upper cortex K- or K+ weakly reddish (calycin) ........................ 10
10. Thallus of discrete, corticate or sorediatenglas ........... Candelariella
10. Thallus of diffuse masses of soredia intern@dglith occasional corticate
fragments . ....... ... Candelaria concolor
8. Thallus greenish or bluish to gray, withoutgelish tints ..................... 11
11. Medulla C+ reddish and/or KC+ reddish (gyrophacid or erythrin) ........ 12
12.SaxiColous . .. ... . e 13
13. Erythrin present, gyrophoric acid absent; ardstone; photobiont
Trentepohlia ........................ Dirina massiliensisvar. sorediata
13. Erythrin absent, gyrophoric acid present; Ugual chert; photobiont
chlorococcoid ............ ... . Trapelia placodioides
12. Corticolous or lignicolous . ... . e i 14
14. UV+ yellow (lichexanthone) .................. Ochrolechia arborea
14, UV- 15
15. Thallus isidiate, brownish ... .............. Placynthiella icmalea

15. Thallus sorediate

16. Lignicolous; soralia blue greengray . . . ... Trapeliopsis flexuosa
16. Corticolous; soralia brownish .......... Opegrapha sp49437
11. Medulla C-, KC- ..o e e 17

17. Thallus K+ yellow or red (atranorin, norsti¢tstictic, or thamnolic acids) .. 18

18. Distinct fibrous white prothallus evident; stigediffuse and granular
Lecanora thysanophora

18. Prothallus lacking or obscure, not fibrousesia pustular and/or in distinct
Soralia ... e 19

19. Thallus K+ yellow turning red (norstictic agidpxicolous
Phlyctis “petraea”

19. Thallus K+ yellow (atranorin, stictic or thanliccacids); corticolous or
SAXICOIOUS . . .ottt 20
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Key D: Sterile Crustose lichens (continued)

20. Thallus thin, pale gray, with soralia contagifarinose to finely
granularsoredia . . ......... .. e 21

21. Soralia punctiform; stictic acid present, atramlacking . .. ...
................................ Nadvornikia sorediata

21. Soralia larger, + round; stictic acid lackiagranorin present . . .
.................................. Lecanora impudens

20. Thallus thicker, bluish gray, with diffuse pa¢s of hollow pustules
which sometimes disintegrate into a granular satecippearance .. ..

.................................... Loxospora pustulata

17. Thallus K- (psoromic acid or no lichen subsem)c. ................... 22

22. Muscicolous or humicolous; with minute, palglwly lacerate hyphophores
........................................... Gyalideopsissp. #2

22. Substrate various; hyphophores lacking

23. Thallus UV+ pinkish, KC+ orange (xanthones);saioolous or rarely

SaxiColous . ... Pertusaria globularis
23. Thallus UV-, KC-; substrate various ....................... 24
24. Thallusisidiate ............. i 25
25. Corticolous; thallus of gray areoles . . . . .. Rinodina papillata

25. Terricolous on siliceous soils; thallus of darkwn granules . . .
................................... Placynthiella knudsenii

24. Thallus not isidiate

26. Thallus pale gray, + scurfy; psoromic acid prés . ..........
................................. Phlyctis ludoviciensis

26. Thallus greenish gray to dark gray; no lichelassances present .

.................................................. 27
27. Thallus thin, orbicular soralia with small sdiee . . ........

................................ Opegrapha icota
27. Thallus distinctly areolate to subsquamulose. ... .. .. 28

28. Thallus of minute, rounded, strongly convexasqules . .
................................ Agonimiasp. #1

28. Thallus + continuous, of fimbriate-dissectaitjiate, plane
toconvex squamules ................... Phyllopsora
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KEY E: CRUSTOSE LICHENS WITH STALKED APOTHECIA OR S TIPITATE
STRUCTURES

1. Stalked or stipitate structures hyphophoresdipcng conidiospores); ascospores, if present,
hyaline, multiseptate to muriform, from sessile thpcia

2. Hyphophores black or brown, with labriform, leste apices ............ Gyalideopsis

2. Hyphophores pale, apically expanded and capjtbdavpeltate, radially stellate apical plate
...................................................... Gomphillus americanus

1. Stalked structures terminating in apotheciapgisares usually present, greenish to brown, simple
10 -8 Ptale . . . . o

3. Ascospores prevailingly 1-ormoreseptate . .. . ... .. e . 4

4. OnAlnus stipes often branched; at maturity some ascosgbfseptate ...........
........................................................ Stenocybe pullatula

4. Not onAlnus stipes usually unbranched; ascospores consigtesiéptate ......... 5

5. On thalli of the polyporous fungdsichaptum biforme . .....................
............................................ Phaeocalicium polyporaeum

5. Corticolous or lignicolous
6. Asci disintegrating early and forming a mazaediu. .. ........... Calicium

6. Spores maturing within mature asci, mazaediwkirtg . ..................
........................................... Chaenothecopsis pusilla

3. Ascospores simple
7. Asci disintegrating early and forming a mazasdigpores maturing outside the asci . 8

8. On thalli ofPertusarig stipes < 2 x longer than apothecia; mazaediuckidh . . .
......................................................... Sphinctrina

8. Corticolous or lignicolous; stipes usually > Brger than apothecia; mazaedium pale

brownish ... ... e Chaenotheca
7. Asci persistent; spores maturing Within @scCi cccc... o oo o oo oo 9
9. Lichenicolous; ascospored.5umbroad ...................... Sphinctrina
9. Substrate various, rarely lichenicolous; asceespg 4 mmbroad . ............ 10
10. Apex of ascus uniformly thickened .................... Mycocalicium

10. Apex of ascus unevenly thickened, eventualopbeng penetrated by a canal .
.................................................. Chaenothecopsis
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KEY F: CRUSTOSE LICHENS WITH PERITHECIA OR PERITHEC IA-LIKE
ASCOMATA

Some advice based on experience — if you have @mudhlrecheck spore color. Ryrenulapale
brown spores may be seen as hyaline but they awk thickened endospore. Old spores of hyaline
spored species may become slightly brownish. § #@ems possible, rekey as hyaline. Highly
refractive hyaline spores may be interpreted ak. diathis seems possible, rekey as hyaline. Also
recheck septation. Fresh spores usually have gdsdwhich often give appearance of additional
cross walls. Clear spores with KOH or by heatingfhy.

1. Ascospores simple, hyaline

2. Asci with 32 to > 100 spores

3. In algal slime over bryophytes; ascomata tisgj avith ca. 32 spores ..............
..................................................... Epigloea pleiospora

3. On bark, wood, rock or soil; sporesofen>3a4as........................... 4
4. Ascomata bright yellow, superficial on woodock . . ... ... Thelocarpon laureri

4. Ascomata pale, dull yellowish, immersed and ark lor soil, or brown and superficial
ON TOCK o 5
5. Saxicolous; ascomata superficial, brown .................Acarospora
5. Corticolous or terricolous; ascomata immersetowish . ............... 6

6. Terricolous
6. COIICOIOUS . . .o e 7

7. Ascomata with small, pore-like disk
unadorned by teeth ............. ... ... ... ... Thelopsis flaveola

7. Ascomata opening by radiate cracking to form
raised toothed exciple ...................... Ramonia microspora

2. Asci with 8 or fewer spores
8. Terricolous; thallus filmy and indistinct or abste
8. Corticolous or saxicolous; thallus obvious, disuzot filmy .................... 9

9. Saxicolous; photobiont cyanobacterial . ..... ..o
.................... Lichinacea€ryptotheleand some species Bfrenopsiy

9. Saxicolous or corticolous; photobionta gregaal. . . ..................... 10
10. Apothecia immersed in corticate verrucae aritd pore-like disks; ascospores
double-walled, > 4@mlong ...........

...... Pertusaria(rare fertile specimens @bxospora pustulatavill key here)

10. Peritheciate; ascospores <30 long
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Key F: Crustose lichens with perithecia or perithdike ascomata (continued)

11. Paraphyses present; hymenial geblscospores strongly ornamented
Monoblastia

11. Paraphyses absent; hymenial gel 1+ bluish angish; ascospores not

ornamented ... ... ... e Verrucaria
1. Ascospores 1-septate to muriform, hyaline oo .............................. 12
12. Ascospores muriform to submuriform, with atskeh cell longitudinally divided . . . .. 13
13. Muscicolous . ... . e Thelenella muscorum
13. Corticolous Or saxiColoUS . .. ... ..t e e 14

14. Thallus brown to grayish brown, rimose-areotatminutely
squamulose; hymenial algae present . ......... .« oo 15

15. Spores 2/ascus; thallus of + dispersed subsgjoamareoles ..............
Endocarpon pallidulum

15. Spores (1-)2-8/ascus; thallus continuous, atedb rimose .. ... Staurothele
14. Thallus variously colored, £ continuous; hyna¢migae absent ............. 16
16. Ascospores brown, at least at maturity; phototalways present ........ 17
17. Saxicolous; apothecia sunken with a pore-likeitim surrounded
by radially cracked margin; thallus C+ .......| Diploschistes actinostomus
17. Corticolous; peritheciate; thallus C .. .......... ... .. ... ... .... 18

18. Thallus dull, brownish gray, with dark roundestomata composed
of several perithecia-like locules; ascospore watisthickened, the lumina
conformable with the outer sporewall ................Mycoporum

18. Thallus sublustrous, brown tinged with olivegrmish, with corticate
verrucae containing embedded perithecia; ascoswatks thickened, the

lumina not conformable to the outer spore wall . ........ ... ... Pyrenula
16. Ascospores persistently hyaline; photobions@néor absent ........... 19
19. PhotobionTrentepohlia . . ........ .. 20

20. Spores submuriform with only a few cells diddengthwise; ascoma wall

black . ..... ... ... . . Strigula submuriformis
19. Photobiont chlorococcoid orabsent . . ...« oo .. 21
21. Photobiont chlorococcoid . .......... ... .. . . ..o .. 22
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Key F: Crustose lichens with perithecia or perithdike ascomata (continued)

22. Paraphyses present; hymenium . ................ Thelenella

22. Paraphyses absent; hymenial gel I+ blue-greearbing orangish . .
23

23. Perithecia black; on various substrates

23A. Thallus areolate to squamulose; cortex pagello. . . . .
................................... Agonimia

23A. Thallus continuous, smooth; cortex not pap#lo. . . . .
.................................. Polyblastia

23. Perithecia pale orangish; on humus Psoroglaena dictyospora

21. Photobiont absent . ... ... ... ...

24. Thallus smooth, pale silvery gray; ascomatalsavalue green; on
young, smooth bark in high light intensities Mycoglaena meridionalis

24. Thallus indistinct, whitish; ascomata wallswnoto black; on shaded
lower boles of hardwoods  ................... Julella fallaciosa

12. Ascospores with transverse septaonly . ... e i 25
25. ASCOSPOres 1-septate . . .. ...t 26
26. Ascospores hyaline . ... ... . 27
27. Paraphyses absent; photobiont chlorococcoidpa ................. 28

28. Thallus immersed in substrate ..............cce....... Thelidium

28. Thallus minute, grayish, areole-like squamules. . . . Placidiopsis minor

27. Paraphyses present; photobidinentepohlia cyanobacterial or absent or if
chlorococcoid, then ascomata laterally fused inlisgnaups; on bark or rock .. 29

29. PhotobionTrentepohlia . .. ........ ... .

30. Ascospores at leastghlong ...........

30. Ascosporesto 2Bmlong ...........

31. Paraphyses abundantly branched and anastomosexipconidia
simple ... . Anisomeridium

31. Paraphyses unbranched to sparingly and remdbieinched;
macroconidia septate ............. . Strigula

29. Photobiont absent or cyanobacterial .............. ... .. .. .. ..
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Key F: Crustose lichens with perithecia or perithdike ascomata (continued)

32. Ascomata compound, several laterally fusedMycoporum sparsellum

32. Ascomata not compound . ... ... e 33
33. Saxicolous; photobiont cyanobacterial ........ Pyrenocollema
33. Corticolous; photobiontabsent ........................34

34. Ascospores <1pm long; asci = cylindrical; paraphyses slender
................................. Afthopyrenia minoy

34. Ascospores >2bm; asci pear-shaped; paraphyses thicker,
*+ parenchymatous ............... Ndetrocymbe megalospdra

26. Ascospores some shade of brown; photobiontngbsen-lichenized fungi often
ENCOUNtEIEd ... e 35

35. Thallus forming extensive black patches on tsiliceous rock; photobiont
absent ... e Lichenothelia

35. Thallus on bark

36. Ascospores with one or both ends * acute; aowsitrees but mostly okcer

........................................... Kifschsteiniothelig
This nonlichenized fungus is often mistaken fackhén. The thin, indistinct, undifferentiated
grayish thallus has scattered, sessile, convek plagthecia with 2-celled, greenish to brown,
often slightly asymmetrical, ascospores each lems 25 pm long.

36. Ascospores with both ends roundedQarercus albaor Carya ... . ... 37

37. Ascospores 22-28 x 9-12n; very common oQuercus alba. . ... ...
...................................... Amphisphaeria bufonja

37. Ascospores 13-19 x 5gin, weakly striate at high magnification;

common on plates @@aryasp........... Pidymosphaeria oblitescehs

25. ASCOSPOres 2+ Septale . ... ..o e 38
38. SaXICOIOUS . . . e 39
39. Paraphyses absent; photobiont chlorococcoid. ................ Thelidium

39. Paraphyses present; photobibrgntepohlia......................... 40

40. Ascoma with a least apex reddish or orangisdit keddish or orangish in

section; ascospores 4-celled ........ ... ... .. 41
41. Hymenium |- ... ... Segestria
41. Hymenium I+ bluish becoming orangish ....... Thelopsis rubella

40. Ascoma blackish; wall blackish in section . ....................42
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Key F: Crustose lichens with perithecia or perithdike ascomata (continued)

42. Ascus tip thickened; ascospores to 4-celledpgyarses branched and
anastomosed ............ .. . ... Anisomeridium distans

42. Ascus tip thin; ascospores 7+ celled; paraghyséranched .........
.................................... Pseudosagedia guentheri

38. CorticoloUS . . ..o 43
43. Ascospore walls thickened, the lumina lentictdasubspherical ......... 44

44. Ascospores hyaline . .. ... e 45

45. Ascospores 3-septate; thallus whitish, matt. . ... . ... Lithothelium

45. Ascospores mostly 7-9-septate; thallus gredmdwnish, shiny . ... ..
........................................ Trypethelium virens

44, ASCOSPOreS DIOWN . . ..o e e e i e e 46

46. Ascomata with apical ostioles; ostioles segsiienmersed and not
projecting; ascospores greenish to lighter browa brown), 3-septate,
[post-mature ascospores sometimes darkening — tieseappear
shriveled and misshapen]; endospore conspicuous.. ... .... Pyrenula
46. Ascomata with ostioles off center to lateraljally at end of neck-like
projections; ascospores dark brown (cola browsY)sgptate; endospore not
CONSPICUOUS . oottt ettt it e e et i e e Lithothelium

43. Ascospore walls not thickened, the lumina dical .................. 47

47. Ascospores brown, 5-6-septate; photobioentepohlia. ... ...........
........................................ Eopyrenula intermedia

47. Ascospores hyaline . ... . . e 48
48. Photobiont absent; ascocarp walls blue green ..... .. [Mycoglaen&
48. Photobiont present; ascocarp walls pale to, darknot blue green .. 49

49. Ascospores narrow, worm-like, 20+ septate, pi@ddong ;
photobiontTrebouxiaor absent .............................. 50

50. Photobionfrebouxig ascomata urceolate with very broad apical
POME it Conotrema urceolatum

50. Photobiont absent; ascomata recumbent witblegtteral,
slit-like in a round plate (resembles an eye) ..Roljergea pupula

49. Ascospores broader in proportion to lengthifdus to dactyliform, to
ca. 12- septate; photobiohtentepohlia . ...................... 51
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Key F: Crustose lichens with perithecia or perithdike ascomata (continued)

51. Ascospores 7-12+ septate, 3uB2long, attenuate at one end or not
................................................... 52

52. Ascospores I+ violet; ascomata with broad pideedisk . . .
................................... Thelotrema subtile

52. Ascospores-t ascomata with tiny ostiole ............. 53
53. Ascomata blackish; wall without crystal®seudosagedia

53. Ascomata reddish or orangish; wall with crystal . . . . .
.............................. Rorina heterospora

50. Ascospores 3-7- septate, <38 long, not apically attenuate . 54

54. Ascomatal wall reddish; ascospores 3(-4)-septat. . . . ...
.................................. Thelopsis rubella

54. Ascomatalwallblack .......................... 55
55. Ascospores thin-walled, fusiform or attenuaterse end .
...................................... Strigula

55. Ascospores thick-walled, ovoid ....... Lithothelium

KEY G: CRUSTOSE LICHENS WITH LIRELLIFORM, BRANCHED, OR STELLATE
APOTHECIA

1. ASCOSPOresS MUITOIM . . . ..o e e e e 2
2. Exciple absent; asci globose to pyriform; apothebscurely elongate and aggregated into
substellate arrays . . .. ... e Arthothelium
2. Exciple black, opaque; asci elongate; apotheeidiform . ... .. Graphis sophisticascens

1. Ascospores 1-several septate, but never lorigallg divided; apothecia lirelliform, branched,

Or Stellate . ... . e e 3
3. Apothecia reddish or brown to black, never poagy asci globose to pyriform; exciple
undeveloped ... ... Arthonia
3. Apothecia black, sometimes pruinose; asci el@ngeciple well developed .. ......... 4

4. Ascospores 1-septate .......... ... Melaspilea arthonioides
4. ASCOSPOresS 3+ SEPtate . . . . ..t e 5

5. Ascospores with lenticular to oval lumina, IK\4olet; paraphyses unbranched;
hymenium IKI- ... Graphis scripta
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Key G: Crustose lichens with lirelliform, branchexd,stellate apothecia (continued)

5. Ascospores with cylindrical lumina, IKI-; parajsles branched and anastomosing;
hymenium IKI+ bluishto orangish . ........ ... .. au i i 6

6. Exciple black, opaque, friable; thallus lackorgstals . .......... Opegrapha
6. Exciple brown to pale, + translucent, thin afekdious; thallus with abundant
minutecrystals . ......... ... . Enterographa hutchinsae
KEY H: CRUSTOSE LICHENS WITH ROUND APOTHECIA
1. Thallus yellow to orange @pothecia orange to brownish andKOH+ magentadiayi. . . . 2

2. Thallus greenish yellow, with immersed blacktapaia; spores brown . ...............
.......................................................... Cyphelium tigillare

2. Thallus not greenish yellow, apothecia yellowmange to brown, or, if dark, the apothecia
sessile and not immersed; sporeshyaline . ... . oo i 3

3. Thallus yellow,KOH- . ... . e e 4

4. Saxicolous; Thallus of flattened, |sod|ametma;ont|guous areoles with immersed
apothecia; ascospores > 100/2SCUS -« + e voe e . . Acarospora

4. Onvarious substrates; thallus of small grarm:ielsny + elongate squamules apothecia
superficial, ascospores 32 or less per ascus . S .. . Candelariella

3. Thallus color various, if yellow, then thalluski® magenta (parietin)
5. Spores simple; on carbonate rocks; thallus tivewish . . . Protoblastenia rupestris

5. Spores 2+ celled (immature spores sometimesleajmgubstrate and thallus color

VANOUS . ettt ettt e e e e e e e e e e 6
6. Thallus various, but not thick and lobate; spgrelarilocular; apothecia various,
but not dark if thallusisorange .............. ... ... .. ... .... Caloplaca
6. Thallus deep orange, thick, placodioid-lobapgres 4- celled; apothecia purplish
black . . ... Phoebus hydrophobius
1. Thallus not yellow or orange; apotheciaKOH- . ......... ... .. . ... 7
7. Photobiont absent . ... . 8
8. Spores simple; apothecia sessile, reddishtedarg ............. Agyrium rufum
8. Spores septate to muriform; apothecia timmerdadk . ....................... 9
9. Thallus pale to silvery gray; spores hyaline ... . ............. ... ..... 10
10. Ascocarp walls pale to brownish; asci globasgytiform .............. 11
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Key H: Crustose lichens with round apothecia(cardgat)

11. Ascospores muriform . .......... ... e Arthothelium
11. Ascospores septate or chronically absent . . .................. Arthonia
10. Ascocarp walls blue green; ascospores 3-5atepd submuriform, usually
PrESENE . ot e Mycoglaena
9. Thallus brown to dark gray; spores often brownis .. ............ Mycoporum
7. Photobiont present ... ... . e 12

12. Ascospores submuriform to muriform, with asskeane cell longitudinally divided . 13
13. Thallus gelatinous, dark greenish brown tolglabotobiontNostoc. .. ... ... 14

14. Cortex of elongate parallel hyphae; sporesagelio cuboid, to 22um long . . .
............................................. Collema occultatum

14. Cortex of = isodiametric cells; spores elligsai24 umlong ..............
............................................. Leptogium byssinum

13. Thallus not gelatinous, brown to gray; photabichlorophycean ............ 15
15. CortiCOIOUS . . . oot 16

16. Thallus brownish; ascomata of several aggregagathecia-like locules with
separate ostioles, each aggregation resembliag@fed bunch of grapes; weakly

if at all associated with a photobiont . .................... Mycoporum
16. Thallus pale gray; apothecia separate, routwledbstellate .......... 17
17. Thallussorediate . . ........... e Phlyctis
17. Thallusesorediate . ...t e e 17A
17A. Ascomata yellow to pale brown, immersed . .. .............18
18. Ascomata perithecioid . ................. Topelia aperiens
18. Ascomata apothecioid ......................! Gyalecta
17A. Ascomata dark, apothecioid, sessile .......... Arthothelium
15. SaxiColoUS . .. o e 19
19. Apotheciapale ......... .. e 20

20. Photobionfrentepohlia on carbonate rocks; apothecia pinkish or
yellowish, immersed ........... ... .. ... . . .. . ... Gyalecta

20. Photobiont chlorococcoid; on siliceous rockotapcia superficial with
thin, blackishmargin . .......... ... ... .. ... ... ... Gyalidea sp.



Key H: Crustose lichens with round apothecia(cardgat)

19. Apothecia dark, immersed to superficial, phaiobTrebouxia;on siliceous
rocks, mosses, orlichens . ........ ... ... . . i immmm e, 21

21. Apothecia superficial;, paraphyses branchedemai;tomosmg thallus

brownish to dark gray, areolate ...................... Rhizocarpon

21. Apothecia immersed and sunken; paraphysesemmmparsely furcate;

thallus pale gray, = continuous ...... .. . Diploschistes

12. Ascospores simple to transversely septate . ...cooee . oLl 22
22. Ascospores greenishtobrown . ... ... ... o 23

23. Thallus placodioid, distinctly lobate at thergias, yellowish green (usnic acid);
oNnSIliceoUS roCKS . . ..o e Dimelaena oreina

23. Thallus crustose to areolate, not marginallyeth color various (usnic acid
absent); substrate various

24. Asci disintegrating forming a mazaedium, withsses of brown 2-celled
SPOIES . .ttt Cyphelium tigillare

24. Asci persistent

25. Ascospores with thickened walls, thelumlnantmg)rsubspherlcal well-
developed thalline margin mostly present; . T . Rinodina

25. Ascospores with thin, uniform walls, the luagonformable to the outer
spore wall; thalline margin inconspicuous or absgmhaturity;

26. Photobionfrentepohlia ascospores pale brown; hymenium and asci
K- Melaspilea arthonioides

26. PhotobionTrebouxig ascospores green to brown; hymenium and asci
IKIHblue . ... i 27

27. Thallus areolate; apothecia marginal .. ..... .. Rhizocarpon

27.Thallus continuous to rimose or obscure; apadhaminal . . . 28

28. ThallusKkOH+ yellow or red (stictic or norstctacid) or C+
orange (xanthones), or else thallus a well-develppge thick,
areolate saxicolous crust; conidia ellipsoid toiliform

28. ThallusKOH-, C- (no lichen substances), thid acontinuous
to obsolete; substrate various; conidia aciculdliform

...................................... Amandinea
22. Ascospores hyaline . ... ... . e 29
29. Asci each with morethan 20 spores . ........ ..o ... 30
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Key H: Crustose lichens with round apothecia(cardgat)

30. Corticolous . .. ..o e 31
31. Photobionfrentepohlia apothecia immersed or urceolate .. ....... 32
32. Thallus esorediate, dark, obscure; apothenidgh, urceolate; spores
simple, hyaline .......................... Ramonia microspora
32. Thallus with punctiform soredia, pale gray;#eacia obscured by pale
soredia; spores 2-celled, brown............ Nadvornikia sorediata
31. Photobionfrebouxiaor chlorococcoid; apothecia superficial . . . ... 33

33. Apothecia with well developed thalline margihallus dark green,
thick, zverrucose ........................J Maronea polyphaea

33. Apothecia lacking a thalline margin; thalluaysh, thin, granular .

.......................................... Strangospora
30. SaxiCoIOUS . ... o e 34
34. Apothecia immersed, variously colored; thausolate . . ......... 35

35. On calcareous rock; apothecial disks with geden pruina; areoles to
O5mmbroad .......... ... ... . ... ... Myriospora immersa

35. Apothecial disks not pruinose; areoles typycald.5 mm broad . . ..

........................................... Acarospora

34. Apothecia superficial, dark; thallus thin amshtnuous or inconspicuous
........................................................ 36

36. Spores >50/ascus, each spotepymilong ................... 37

37. Apothecia with irregularly ridged and lumpy ldis paraphyses
branched and anastomosing .................. Palysporina

37. Apothecia with smooth disks; paraphyses unlhvethSarcogyne

36. Spores 12-16/ascus, each spore > 9 um lo@atinaria neuschildii

29. Asci each with 8 or fewer spores . ... i 38
37. Ascospores 1+ septate . ... 39
39. Photobiont a cyanobacterium; thallus blackish ... ... Placynthium

.40

39. Photobiont chlorophycean; thallus not black ...................

40. Spores 1/ascus; psoromic acid present . . Phlyctis ludoviciensis

40. Spores 8/ascus; psoromic acid absent . .. ... ............ 41
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Key H: Crustose lichens with round apothecia(cardgat)
41. Ascospores 2+septate . ... .. 42
42. Spores narrow and elongate, > 5 x longer thdaw . . .. 43
43. Conspicuous thalline margin present; apothesigish;
epithecium KOH+ bright magenta-red .................
......................... Haematomma fenzlianum

43. Thalline margin absent; apothecia not redhegiim KOH-
or KOH+ yellowish to darkening .. ................. 44

44. Ascospores > 100 pumilong ............ .. ... ... 45

45. Muscicolous; apothecia substipitate; pale,itatg
hyphophores present . . ... Gomphillus americanus

45. Corticolous; apothecia + immersed, perithegioid
hyphophores absent . ..... Conotrema urceolatum

44. Ascospores<70pumilong ........... ... .. ... 46
46. Photobionfrentepohlia . .. ... .. Schismatomma
46. Photobionfrebouxiaor chlorococcoid . ... ... 47

47. Muscicolous ........ Bilimbia sabuletorum

47. Saxicolous, corticolous, or lignicolous . . ... 48
48. Paraphyses richly branched; spores twisted in
the ascus and/or more irregularly curved ... ..

..................... Scoliciosporum

48. Paraphyses simple to sparsely branched
towards tips; spores straight to slightly arcuate .

49. Spores delicate, thin walled, ofte2um

broad and <40 pm long; exciple with thin-

walled, rounded cells; in humid, shaded sites
......................... Bacidina

49. Spores slightly stouter, often > 40 x 2 um;
exciple with + thick-walled, elongate cells;
habitat various ............... Bacidia

41. Spores ellipsoid or fusiform to elongate bdoilin,

prevailingly < 5x longerthanwide .............. ..... 50
50. Saxicolous ... 51
51. Photobionfrentepohlia. . .................... 52
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Key H: Crustose lichens with round apothecia(cardgat)
52. Sorediate; sporescurved ............ Dirina
52. Esorediate; spores + straight; apothecia dark,
surficial; exciple carbonaceous . .............. e
................. Cresponea premnea saxicola
51. Photobiont chlorococcoid . . ................... 53

53. Hypothecium and exciple brown; usually on
carbonaterocks ............... Bacidia coprodes

53. On siliceous rocks; hypothecium pale or, ifviamo
exciplegreenish ............ ... ... .. ... ... 54

54. Paraphyses mostly unbranched; hypothecium
pale; thallus dark greenish gray . .. . Fellhanera

54. Paraphyses much branched; hypothecium
pigmented; thallus pale to dark grayish or greenish

............................. Micarea
50. Corticolous, muscicolous, or lignicolous . . ... ... 55.
55. Photobionfrentepohlia. . .................... 56
56. Apothecia covered with whitish pruina; thallus
brown ............... Schismatomma glaucescens
56. Apothecia dark, or if bluish pruinose, thenlltia
yellowishgreen ...................... Arthonia
55. Photobiont chlorococcoid . .................... 57
57.Muscicolous ......... ... 58

58. Some spores usually 5+ celled, usually > 28 x 5
pm; hypothecium reddish brown (except in pigment
deficient forms with pale apothecia); paraphyses
mostly simple or apically furcate, 2-3 um broad th
tips expanded te3.5 um broad .. ..... Bilimbia

58. Spores prevailingly 4-celled, usually < 22x8;
hypothecium pale; paraphyses branched, 1-1.5 pm
broad, the tips expanded 4@ pum broad .......

57. Corticolous or lignicolous . ................ 59

59. Apotheciatimmersed ................. 60

60. Ascomata mostly dark, + irregular;
asci pyriform; thallus smooth .. ... Arthonia
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Key H: Crustose lichens with round apothecia(cardgat)
60. Epithecium pale; paraphyses mostly simple
or with sparse apical branching; lignicolous . . .
................ Absconditella lignicola
59. Apothecia superficial; epithecium greenish;
paraphyses much branched; substrate various
............................. Micarea
40. Ascospores 1-septate ............. ., 61

61. Ascospores strongly polarilocular, with thickdrseptum
.................................... Caloplaca

61. Ascospores not polarilocular, septum not thmekk. . . 62
62. Well-developed thalline margin evident ... ... 63.

63. On carbonate rocks; spores without perispore
................................. Lecania

63. Corticolous or on siliceous rocks; spores veth
evident, £ gelatinous perispore . ....... Halecania

62. Thalline margin absent (or rudimentary on young
apothecia) . ... 64

64. Apical cells of paraphyses distinctly swollesth a
dark brown apicalcap ................ Catillaria

64. Apical cells of paraphyses narrow or swolleat b
lacking a dark brown internal apicalcap ......... 65

65. Asci globose to pyriform; spores frequently
macrocephalic .................... Arthonia

65. Asci more elongate, clavate to cylindrical;rgso
usually £ symmetrical ..................... 66

66. Apothecia pallid, yellowish to golden or
OrANGE .ottt 67

67. PhotobionTrentepohliaapothecia round,
plane ............... ... ... Dimerella

67. PhotobiontLeptosirg apothecia short
stipitate, taller than broad .............

68. PhotobionTrentepohlia............
............... Melaspilea arthonioides
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Key H: Crustose lichens with round apothecia(cardgat)
68. Photobiont chlorococcoid ......... 69
69. Thallus rimose areolate; hypothecium
dark; exciple with crystals ...........

69. Thallus granular to thin or obscure;

hypothecium pale to greenish; exciple

lacking crystals . ........... Micarea
37. ASCOSPOres Simple ... ... e 70

70. Photobiont chlorophycean; thallus pale to girdyrown, never gelatinous
.......................................................... 71

71. Apothecia not immersed, with a well-develog®alline margin . 72
72. Ascospore large, rotund, >gfhlong .......... Ochrolechia
72. Ascospores various, <glnlong .............. .. .. .. .. 73

73. Hymenium purplish red; apothecia black Tephromela atra

73. Hymenium hyaline below the epithecium; apothdrown to
blackish ........ ... ... ... . . . Lecanora

71. Apothecia superficial and lacking a thallinergna, or immersed . . .
..................................................... 74

74. Ascospores large, >40 um long, single or doulaléed . . . .. 75
75. Apothecia eitherimmersed in thalline wartshyierithecia-like
ostioles, or forming pale sorediate or pruinoseueae ........

....................................... Pertusaria
75. Apothecia black, plane .................. Megaspora
74. Ascospores smaller, to 30um long, single walled . . . .. .. 76

76. Apothecia immersed in a well-developed thallus ... ... 77

77. Apothecial disks pale, pinkish to tan; thalths, with
poorly differentiated or undifferentiated cortex . . lonaspis

77. Apothecial disks dark gray to black; thallughmvell-
definedcortex ........ ... i 8.7

78. Epithecium bright blue green; paraphyses ofoum
width throughout; ascus tip IKI+ blue . ... .. Lecanora

78. Epithecium brown to olive; paraphyses monitifor
ascustiplKIl- ... . Aspicilia

35



Key H: Crustose lichens with round apothecia(cardgat)

76. Apothecia sessile and superficial (occasiorfaliyning pits in
carbonate rock, but if so, lacking a well develofiedlus) ... 79

79. On carbonate rocks, usually in exposed sites....... . 80
80. Epitheciumgreen ........... ... .. ... .. .. .... 81

81. Hypothecium pale; apothecia epruinose; atranori
usually present; spores ellipsoid ........ Lecidella

81. Hypothecium dark purplish; apothecia usually
pruinose; atranorin absent; spores subglobose . .....
..................... Pachyphysis ozarkana

80. Epithecium purplish or brown; sometimes witleagr
ZONBS o i e 82

82. Thallus immersed to thin and scurfy; spore2Q6-
8-10 um; medullaP- ................ Clauzadea

82. Thallus thick, areolate; spores 12-16 x 5.5phg
medulla P+ orange (pannarin)Kozarus thelommopsis

79. Substrate various, but not carbonate rocksy®xe various
............................................. 83

83. Soredia, isidia, or isidia-like fimbriationsegent . . 84

84.Sorediate .. ......... . 85
85. Saxicolous ............. Fuscidea recensa
85. Corticolous or lignicolous . .............. 86

86. Thallus dark grayish green, UV-, KC+
reddish (gyrophoricacid) . .................

86. Thallus pale grayish with brown or green
tints, UV+ white, KC- (perlatolic acid) ... ....
............. Hertelidea pseudobotryosa
84. Isidiate or fimbriate-dissected . . ........... 7.8

87. Corticolous; thallus grayish green, sublobate,
with isidia or marginal fimbriations .Phyllopsora

87. Terricolous or lignicolous; thallus dark brown,
crustose, isidiate .............. Placynthiella

83.Diasporesabsent . ............. ... ... ... ... 88
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Key H: Crustose lichens with round apothecia(cardgat)

88. Apothecia red or pink to yellowish or golden,
without gray overtones ....................... 89

89. Saxicolous; apothecia pink, rotund, >0.5 mm
broad; thallus a grayish green film .............
........................ Dibaeis absoluta

89. On organic substrates; apothecia red or pale to
golden . ... ... .. .. ... 90

90. Corticolous; apothecia bright red, >0.5 mm
broad; thallus pale gray .Ryrrhospora russula

90. Usually muscicolous or humicolous;
apothecia pale to golden, mostly <0.4 mm broad,
thallus greenish .......... Vezdaea leprosa

88. Apothecia brown to black, or if paler, with tthst
gray Overtones . . ... 91

91. Thallus pale gray, areolate to continuous;
apotheciabrown ......................... 92

92. Corticolous; thallus continuous, usually UV+
pinkish, KC+ orange (xanthone)
................. Pyrrhospora varians

92. Saxicolous; thallus areolate, UV-, KC+ red
(gyrophoric acid) ........ Trapelia glebulosa

91. Thallus darker gray or brownish to greenish;
KC-; apothecia usually grayto black ......... 93

93. Pale, rounded sporodochia common; thallus
lignicolous, greenish gray ...... Lecidea sp.

93. Sporodochia absent; thallus and substrate
VarioUS ...ttt e 94

94. Paraphyses richly branched, often
anastomosing . ............... ..., 95

95. Hypothecium pale or, if reddish
brown, then epithecium blue-green;
apothecia prevailingly < 0.4 mm broad,;
substrate various . ......... Micarea

95. Hypothecium dark; epithecium never

blue-green; apothecia >0.5 mm broad; on
siliceousrocks ........... Porpidia
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Key H: Crustose lichens with round apothecia(cardgat)

94. Paraphyses simple to slight branched
above, rarely anastomosing ........... 96

96. Thallus brownish; epithecium brown;
spores often curved; asci with 2 IKI+ blue
bands arcing across the apexrFuscidea

96. Thallus gray; epithecium greenish or
brownish; asci with IKI+ blue internal
apical structures not as above; spores
straight ........................ 97

97. Tip of ascus IKI+ blue except for
an apical corel(ecanoratype) .. ...
.................. Lecidella

97. Tip of ascus otherwise ........
............... Lecidea s. lat.

[MARGINS SHIFTED TO LEFT]
70. Photobiont cyanobacterial; thallus black tkdaown, frequently gelatinous when wet .. 98

98. Terricolous; some apothecia >1 mm broad; photlscytonemasheathed filaments of
cuboid Cells . . ... e Heppia

98. Saxicolous; apothecia <0.6 mm broad; photobastoqrounded cells in sheathed rounded
chains or chroococcoid (loose clusters of few-ssweglls in a gelatinous sheath) .........
............................................................. 99 Lichinaceae

[Note: this difficult and poorly understood familycludes a plethora of diminutive black
crustose species primarily occurring on carbor@tk.r Probably because of their antiquity

and the abundance and diversity of carbonate rokohmbitats, the family is well
represented in the region, forming a bewilderinlygeneric complex. The taxonomy and
ecology of most Ozark material is largely unknoamd the reader is referred to Schultz &
Budel (2002) for further information. Generic cepts as currently applied in the
Lichinaceae are morphologically abstruse and séidmitauseless from a field perspective,
especially since Ozark material is frequently &erExtensive further study will eventually
clarify the situation, but the few species keyelblweare merely representative.]

99. On mosses over carbonate rock; thallus membeana to marginally sublobate;
photobiontNostoc ............. ... ... . ... . .... Lempholemma qatlyes

99. On carbonate rock; thallus granular to arepfatetobiont chroococcoid . . ..
............................................................ 100

100. Thallus densely beset with minute verticatleb, creating a patterned
appearance under magnification .......... Stromatella bermudiana

100. Thallus plane to granular or with scatteredyvailingly marginal,
granularisidia . . ... e 101
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Key H: Crustose lichens with round apothecia(cardgat)

101. Granular isidia usually present; thallus @fdhate areoles
............................... Psorotichia schaereri

101. Isidia absent; thallus of suberect areoles .. ... Peccania

ABSCONDITELLA Veézda (Stictidaceae)

Inconspicuous crustose lichens on moist rottingdyeath indistinct, shiny, filmy thalli appearing
slightly gelatinous when wet; photobiont chlorocnidg apothecia pale, concave, minute, asci
somewhat evocative ddacidiatype asci, but I-, with 8 hyaline, bacilliform, célled spores;
conidiomata unknown; 1 species in the Ozarks.

Absconditella lignicolaVézda & Pisut

Apparently very rare, but minute, cryptic, and Basverlooked. Known only from two Missouri
sites: a wet, well-rotted log in heavy shade altreggborder of a fen in Shannon County, and a
rotting log in a wooded upland in Christian Countyhe tiny pale apothecia, typically less than 0.2
mm broad, are difficult to see on moist wood, \aityimpossible to see when dry.

ACAROSPORA A. Massal. (Acarosporaceae)
Ric. auton. lich. 27. 1852. Type speci@sschleicher{Ach.) A. Massal.

Saxicolous crustose lichens with well-developetkroubsquamulose, areolate thalli and usually
immersed, rarely sessile apothecia; photobiontrobticcoid; asci clavate with a distinetapical
dome, with >100 small, colorless, globose to oblgpgres; pycnidia pyriform, immersed; conidia
ellipsoid (Acarosporas. str.) or bacilliformThelocarpell®); gyrophoric acid in cortex or medulla

of several species, norstictic acid in medullamé species;14 species in the Ozarks. References:
Clauzade et al. (1981), Harris & Knudsen (2005).

This treatment is very tentative with 50% of theedps which cannot be comfortably
accommodated in any known species and severatof tdurrently known from a single collection.
It owes much to many helpful suggestions from Kekgudsen (UCR). However, any
misconceptions or errors are ours aloearosporais currently so poorly understood that we
cannot provide any realistic information on digtitibn outside the OzarksAcarosporammersa

J. Hedrick with fertile areoles scattered on whitismmersed thallus and asci with I+ apical
structures in the ascus tip is treated beloMasosporaHue. Three Ozark species with small pore-
like disks and bacilliform conidia may be more contdibly accommodated iFhelocarpellaNav.-
Ros. & CI. Roux. (In addition to the morphologichiferences preliminary casual observations
suggest that apothecia either develop from or suppgbycnidia, a character not reported for
Acarosporas. str.).

Gyrophoric acid is often difficult to detect witimly a C test. Consequently the more sensitive KC
reaction is used in the keys and descriptions.fPgsees rarely provide useful information and are
mentioned only when they deviate from the typigpét(weakly expanded tips lacking a dark apical
cap). Pycnidia are immersed and hard to find. danidAcarosporas. str. seem to be consistently
+ elliptical and small, ca. 344m long. Therefore conidia are mentioned only irsthspecies where
they diverge from this form and size. For specimeiith apothecia without much/any obvious
thallus sedolysporinaandSarcogyne.

1. Thallus yellow (color sometimes obscured by ishipruina).
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2. Cortex and medulla KOH+ red (norstictic acidgaes contiguous, entirely white pruinose or posi
only around brown apothecial disk; on dolomite on+talcareous rock in calcareous habitats

....................................................................... A. heufleriana

2. Cortex KOH, KC- or KC+ red (gyrophoric acid?); medulla KOHKC-; thallus + bright yellow,
pruinose or not; on non-calcareous rock.

3. Medulla KC+ red; thallus pruinoseornot ............................ A. “rubescens”

3. Medulla KC-; thallus not pruinose.

4. Areoles contiguous separated by deep fissumesirig a substantial patch with effigurate
MAIGINS .« ottt et e e A. novomexicana

4. Areoles scattered . ......... .. A. chrysops

1. Thallus some shade of brown or gray.

5. Apothecia + perithecioid, subspherical with areplike disk; cortex surrounding disk or ostiole o
pycnidium darkening, often forming a brown to blstkring at apex of areol&lielocarpell®).

6. Ascospores broadly ellipsoid to spherical, 78&um or 7-10(-11.5pm diam ..............
............................................................ A. “sphaerosperma”

6. Ascospores ellipsoid, 4.5-5.5 x 2-2.8.
7. Apothecia initially immersed in dolomite and r@ning basally immersed .. .A. “sepulta”
7. Apothecia not immersed; on non-calcareous rookgmon ................ A. dispersa
5. Apothecia discoid, not surrounded by broad afetarkened cortex.

8. Cortex KC+ pink to red (dense gyrophoric acigstals obscuring cross section).

9. Surface of thallus with minute, rounded to itreg, paler depressions (occasionally not

conspicuous); areoles mostly scattered, roundédetgular, flat to weekly convex, with 1(-few)
apothecia; disk dark brown, slightly sunken; common. .................. A. “punctata’

9. Surface of thallus lacking minute, rounded tegular, pale depressions.

10. Thallus not pruinose, light to dark brown, shiareoles thick, irregular, flaring from
narrower base; lower side black, * easily visibfggthecia flush or sunken, without raised rim;

COMMON & ettt ettt e e e e e e e e e e A. fuscata

10. Thallus white pruinose, tan; areoles thin,, fiaggregated, broadly attached; mature
apothecia with raised rim;rare ......... ... .. ommeie .. A. umbilicata

8. Cortex KG-.

11. Disk pale greenish pruinose; on dolomite oeBtone; areoles small, < 0.5 mm, usually with
a single apothecium (z+ lecanoroid); ascospore$X3-7-2um ...... Myriospora immersa

11. Disk not pruinose (thallus pruinose or not)nmm-calcareous rock (sometimes in calcareous
habitats).

12. Areoles or sessile apothecia without slighaliged, shiny, black rim.

13. Thallus pale, variably pruinose, cellular certbsent; apothecial(-few)/areole,
Lecanoralike; disk red brown, epruinose .................. A.“decorticata”

13. Thallus never pruinose, brown, shiny, thinhtligadnate; cellular cortex present;
apothecial-several/areole, slightly sunken, neeeanoralike ... .. A. veronensis
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12. Areolesor sessile apothecia with a slightly raised, shitgck rim.

14. Areoles scattered or in small groups, thinselp adnate, light olive brown with
black margin; apothecia immersed; apothecial diskbrown . A.“atromarginata”

14. Areoles aggregated into extensive sheet, orarayen, without black margin;
apothecia becoming sessile, with distinct, shitgchk margin; disk red brown ... ..
....................................................... A. “spadicea”

Acarospora “atromarginata” sp. provis

Thallus of scattered areoles; areoles tan withightyy raised shiny, black margin, epruinose,
rounded or irregular, broadly attached; cortexkQHKC-; medullaKOH-, KC-; underside black.
Apothecia not present. Conidia ellipsoid or lembiagged, 3-3.3 x 1.4-116n. [no lichen substances
?, not tested]

The sole collection is on exposed rhyolite fromdbénson Shut-Ins, Reynolds County, Missouri.
Acarospora “atromarginata’resembles some forms Af dispersabut differs in shape of conidia
and in the raised, black, areole margin. It diffeosn A. fuscatan having dispersed areoles lacking
gyrophoric acid. More precise disposition awaitgenmollections.

Acarospora chrysops(Tuck.) H. Magn.

Thallus forming small patches of £ contiguous ageplnitially scattered; areoles bright greenish
yellow, epruinose, irregularly rounded or anguldrene crowded, attached by narrowed base,
becoming subsquamulose in age; cortexkQHC-; medullakKOH-, KC-; underside pale.
Apothecia 1-several/areole, rounded or * irreguidightly sunken; disk brown, epruinose.
Paraphyses expanded at tips with a dark cap. Asoesproadly ellipsoid, 3.5-4.2 x 2.5-2uih.
[rhizocarpic acid]

Known from two sites on exposed sandstone flata biuff top from Pope and Stone counties,
Arkansas. Our usage of the nafearospora chrysops based on a presumed isosyntype from
South Carolina@Acarospora novomexicanalso KC-, forms larger colonies and the paraphyses lack
apical caps and epruinose form®dofrubescens’have KC+ red medulla. The material from Pope
County also contains the lichenicolous fun@tigmidium epixanthurdafellner.

Acarospora “decorticata” sp. provis

Thallus forming loose groups of £ contiguous arspkreoles pale greenish gray or pale tan,
epruinose, pruinose only around apothecia or dendgte pruinose, initially irregular with a few
young apothecia, dividing as apothecia develoghabdlder areoles become rounded, reduced to
a lecanoroid rim around the apothecium, tightlyadncellular cortex absent; uppersideKQH
KC-; medullaKOH-, KC-; underside pale. Apothecia 1/areole when matueostlsnrounded but
angular when crowded, filling most dfecanoralike areole; disk brown, shiny, epruinose.
Ascospores 5-6 x 2-2.4m. [no lichen substances?, not tested]

Acarospora “decorticata’is known from only three collections from the wegatOzarks, two on
chert residuum in calcareous glades, one in asitikdone quarry. The aspect of a member of the
Lecanora dispersagroup and the absence of a cellular cortex argndstic. Acarospora
“decorticata” has some similarity to some forms of the notodipusariable Acarospora
glaucocarpa(Ach.) Kérber but that group has a well developeliular cortex.

Acarospora dispersaH. Magn.

Thallus often of scattered areoles, or loose grafipscontiguous areoles on non-calcareous rock;
areoles pale tan or grayish to brown, rarely vark dhrown, often with a distinct black margin, with
cortex darkening (x bright orange brown in palexfsy at apex around apothecial disk or pycnidial
ostiole, epruinose, flattened to almost hemisphérimostly rounded, more irregular when
aggregated, with dark area around disk sometinggtisiraised or sunken, rather broadly attached,;
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cortexKOH-, KC-; medullaKOH-, KC-; underside black. Algal layer and medulla filledhw
KOH- crystals. Apothecia mostly 1/areole, subglobossubpyriform with a pore-like disk; disk
brown to dark brown, often concolorous with darleermertex and nearly invisible, epruinose.
Ascospores cylindrical, 5-5.5 x 2-2.2(-2j&5n. Pycnidia often only 1/areole in center of aegol
immersed, pyriform, darkened around ostiole, wikepwvalls. Conidia bacilliform, 4-6 x 0.8-1.3
pum. [no lichen substances?, not tested].

Common throughout the Ozark region on both expasedshaded, hard, acidic rock, occasionally
on small stones and rarely on pebbles in tempgrao}s in acidic glades. Collections are often
mixed with A. “punctata”. Acarospora dispersdelongs to a small subgroup Atarospora
distinguished by + perithecioid apotheci@élocarpell®). The other two species grow on dolomite
or chert in calcareous habitata: “sphaerosperma”with larger, £ spherical ascospores,
“sepulta” with apothecia and pycnidia initially immersedtiire substrate. The namearospora
dispersahas not been applied since Magnusson descrilbed 30 but will probably prove to be
more widespread in eastern North America.

Acarospora fuscata(Schrader) Th. Fr.

Thallus forming discrete, small to extensive, patcof contiguous areoles; areoles pale gray
brown(shade) to dark brown (sun), epruinose, ugaliny, often roughened, irregular in shape,
flattened to subsquamulose and weakly lobed (&speat edge of thallus), with interior ones
subdivided and often sharply angular with black gimas and + vertical sides, broadly attached;
cortexKOH-, KC+ red; medullakOH, KC-; underside black. Apothecia 1-few, or occasionally
many, per areole, rarely one per areole expandifiy most of areole, immersed, irregular or less
commonly rounded; disk red brown or darker, flusthvhallus or slightly depressed, epruinose.
Ascospores 4-6 x 1-14um (Brodo et al. 2001). [gyrophoric acid]. lllusiats: Brodo et al. 2001,

f. 92; Wirth 1995 1: 105.

Relatively common on both shaded and exposed, haidic rocksAcarospora fuscatas treated
here is variable in color and thallus developmeeiti Hogether by KC+ cortex and mixture of
subsquamulose and angular/irregular, often blaalyimed, crowded areoles. Among the species
with KC+ cortex A. fuscatds most likely to be confused with “punctata” which is distinguished

by areoles which are more rounded in outline, ugwaith distinct, irregular indentations in the
upperside and by larger apothecia with a raisedymakcarospora umbilicatas white pruinose.
The ascospore size is quoted since no mature sparas been seen in Ozark material. The
lichenicolous fungPyrenidium actinellunNyl. andStigmidium fuscataéArnold) R. Sant. have
been collected oA. fuscatan the Ozarks.

Acarospora heuflerianaKérber

Thallus mostly forming small to extensive patchesamtiguous areoles (rarely to 3-4 cm across),
occasionally more dispersed; areoles yellow wiidw obscured by white pruina), rarely brighter
yellow when pruina poorly developed, irregular amelakly effigurate at margins, smaller and
polygonal in center, broadly attached; cortexKOH#;rmedullaKOH+ red; underside pale or
darkening. Apothecia immersed, irregular or = rathdsunken or becoming flush, sometimes with
weakly raised rim, to ca. 1 mm across; disk whitérmpse, rarely brown when pruina rubbed off.
Ascospores broadly ellipsoid, 4-4.5 x 2.8 [rhizocarpic acid, norstictic acid]. lllustratio
Clauzade et. al. 1981, f. 7

Uncommon in dolomite glades on exposed dolomitéess commonly on sandstone or chert
residuum over carbonate bedroélcarospora “rubescensis also sometimes pruinose but it is
chemically distinct (gyrophoric acid). The North Antan distribution of. heuflerianas unclear.
The only other material seen is from the alvaraestern New York.
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Acarospora novomexicangH. Magn.

Thallus forming extensive patches of contiguouslaseweakly lobed at margin; areoles bright
greenish yellow, epruinose, subsquamulose margjnatigular inward, + elevated but rather
broadly attached; cortexKOH KC-; medullakOH-, KC-; underside pale. Apothecia
several/areole, tan to light brown, epruinose,gutar, sometimes with sterile thalline areas.
Paraphyses without dark cap. Ascospores 5-6 x sJrhizocarpic acid]

Known from two sites in Missouri and one in Oklakaon exposed acid rock (chert, rhyolite and
sandstone)Acarospora novomexicardiffers from the other K€ yellow species in the Ozarks in
forming extensive patches and in the pale apothecia

Acarospora “punctata” sp. provis

Thallus of dispersed areoles or forming small geoapcontiguous areoles, rarely forming larger
patches; areoles tan to dark brown, mat to sligliyny, small, irregular indentations usually
detectable, epruinose, * rounded or less commordgular, often weakly lobed, rather broadly
adnate, to 1 mm across; cortexKOHKC+ red; medullakOH, KC-; underside black. Apothecia
mostly 1/areole, central, rounded or occasionalggular due to crowding, sunken, typically with
a raised “thalline margin” giving a somewHhagcanoralike aspect, to 0.5 mm across; margin
occasionally darker than thallus; disk red browrdéwk brown, epruinose. Paraphyses in fresh
specimens with row of droplets. Ascospores edgdtito £ cylindrical, 4-5.5 x 2-2.qum.
[gyrophoric acid].

Acarospora “punctata’is apparently common in our region in exposedsibns, on rhyolite, hard
sandstones and rarely chert, rather often on pglalolé small rocks in temporary pools associated
with Polysporina simplexandA. dispersaTotal distribution unknown but two specimens from
South Carolina seem to Be “punctata”. As far as we can tell from the literatu#e“punctata” is
unique in having small, irregular indentationshe upperside. Due to its brown upperside, black
underside and KC+ cortex it is likely to be confiiseith A. fuscatawhich has subsquamulose
marginal areoles, central areoles more angulas@axadler, more irregular, sunken apothecia without
a raised margin. The other brown, epruinose spedgtbsdispersed areoles in our region have a
KC- cortex and pore-like disks or small sunken apathec

Acarospora “rubescens”sp. provis

Thallus of scattered areoles or forming small pasobf + contiguous areoles, sometimes weakly
lobed; areoles bright greenish yellow, patchily s@hpruinose or epruinose, subsquamulose
marginally, angular inward, broadly attached to arawed at base; cortexKOH KC-;
medullaKOH-, KC-; underside black. Apothecia (1-)several/areolend®d to irregular, slightly
sunken; disk light to medium brown, epruinose. playaes without apical cap. Ascospores 4-5(-6)
X 2-2.4um. [rhizocarpic acid, gyrophoric acid].

The most common yellovkcarosporaknown from Missouri and Oklahoma on exposed aci#t,ro
often rhyolite but also chert in calcareous sited ance on granitédcarospora “rubescensis
separated from the other yellow Ozark species maining gyrophoric acid (KC+). No published
name seems to be available.

Acarospora “sepulta” sp. provis

Thallus of crowded areoles; areoles initially imseat in dolomite, consisting of apothecium and
margin composed mostly of rock crystals, becommegrgent, developing more typical structure
(cortex, medulla, etc.), tan with central area afkéned cortex forming a brown to blackish ring
(often raised at maturity) around apothecial dislpycnidial ostiole, epruinose, in age broadly
attached or even = raised; cortexKOHKC-; medullakOH-, KC-; underside pale. Apothecia

subglobose/subpyriform with a pore-like disk; dngarly invisible, concolorous with surrounding
cortex. Ascospores ellipsoid, 4.5-5.5 x 2-@r88. Pycnidia immersed in dolomite, visible as brown
dots surrounded by slightly raised ring of rockn@aa bacilliform, 5-6 x 1-1.2um.
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Acarospora “sepulta’is known from a single collection on exposed Qatt@omite from Ozark
County, MissouriAcarospora “sepulta’is the mosihelocarpellalike of the three Ozark species
with pore-like apothecial disk and bacilliform cdr@ as its apothecia and pycnidia are, at least
initially, immersed in carbonate rock. The otheotdiffer in being superficial in all stages of
growth.

Acarospora “spadicea’sp. provis

Thallus forming patches of contiguous areoles;lasechestnut brown, epruinose, angular, broadly
attached; cortexKOH, KC-; medullaKOH-, KC-; underside pale. Apothecia initially 1-
several/areole, 1/areole at maturity, initially imwsed with “margin” concolorous with thallus,
becoming sessile in appearance with areole esentduced to a raised shiny black margin
(lecideine in aspect), large, to 1.0 mm acrossgmawith a sharply demarcated black outer layer
and a colorless inner layer of + radiating hyphaeva and a medullary layer below which contains
a few clumps of algae; disk red brown, epruinoseaphyses broad, 31im below, with tips
swollen to ca. 5-um. Ascospores 4-5.5 x 2.3-2u8n. [no substances?, not tested]

Acarospora “spadicea’is known from a single collection from St. Claio@hty, Missouri on
exposed sandstone. This specimen may prove teithih the variability ofA. badiofuscgNyl.)

Th. Fr. with similarly sessile apothecia but adequaomparative material has been available.
Descriptions oA badiofuscalo not mention the margin becoming black. Thecstime and aspect
of the margin are reminiscent®arcogyneThe extensive chestnut thallus and lecideinelemmd
with black margin and red brown disk are diagnostic

Acarospora “sphaerosperma’sp. provis

Thallus of dispersed areoles, occasionally weaglyr@gated; areoles gray, soon developing a
variably sized area of brown coloration of the errih the center surrounding pycnidial ostiole or
apothecial disk, rounded, or * irregular, espegialhen young, flattened to = hemispherical,
broadly attached; cortexKOH KC-; medullakOH-, KC-; underside pale. Apothecia mostly
1/areole, subglobose or subpyriform with a pore-liisk; disk brown to dark brown, often
concolorous with darkened cortex and nearly inlésilepruinose. Ascospores broadly ovate to
spherical, 7-9 x 5-gm or 7-10(-11.5um across. Conidia bacilliform, 5-6 x 1-Iufn. [no lichen
substances?, not tested]

Acarospora “sphaerospermais known from seven collections from Arkansas 8fidsouri on
dolomite or on chert in calcareous glad&sarospora “sphaerosperma’s superficially identical

to forms ofA. dispersawith scattered areoles which occurs on non-cateersubstrates and has
smaller, “typical” Acarosporaascospores, 5-5.5 x 2-2.2(-2i5h. The large ascospores suggest
comparison withA. oligospora(Nyl.) Arnold. It differs in having broad disco@pothecia (not
perithecioid) and has ellipsoid conidia (not bacitim).

Acarospora umbilicata Bagl.

Thallus forming patches of contiguous areoles,¢m@cross; areoles pale tan, mat, variably white
pruinose (sometimes confined to apothecial rimyydaand irregularly lobed at margin, subdivided
and polygonal toward center, £ entirely adnateteod¢OH-, KC+ red; medullakOH, KC-;
underside pale. Apothecia 1-few per areole (arewlestly subdividing with age to leave one
apothecium per areole), mostly rounded, sunken raited thalline rim in age; disk orange brown
to dark brown, epruinose; Ascospores cylindricad, Bx 2-2.5um. [gyrophoric acid]. Illustration:
Clauzade et al. 1981, f. 15.

Rare in the Ozark region, known from only two sitesmine spoil and on chert in a seepy dolomite

glade Acarospora umbilicat&as not previously been reported from North Anger@zark material
compares well with European specimens, distingtivies stark white pruina and KC+ cortex.
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Acarospora veronensisA. Massal.

Thallus forming loose aggregations of areoles s#pdiby + broad “cracks” or of scattered areoles;
areoles brown, shiny, thin (£ 1@®n), angular, tightly adnate; cortexKOHKC- red, not distinct
but with outer layer of swollen, brown cells andmsimes with colorless epinecral layer;
medullaKOH-, KC-; underside pale. Apothecia 1-few/areole, sunkemded or irregular; disk
brown, epruinose. Ascospores ellipsoid to longostiid, 3.5-4.5 x 1.8-2.2(-2.4)m. [no lichen
substances?, not tested]. lllustration: Clauzads. 1981, f. 34.

Uncommon on chert and hard sandstones, usualBl¢ar@ous situationécarospora veronensis
has the thinnest thallus of any Ozark speciessal$o distinct in aggregated areoles which are not
truly contiguous but are quite well separated. Aection on rhyolite from Washington County,
Missouri Amtoft 32Qis similar in general aspectAoseronensibut has thicker, less adnate areoles
with dark margins and the apothecium fills the &elts disposition awaits more material.

ACROCORDIA A. Massal. (Monoblastiaceae)
Geneac. lich. 17. 1854. Lectotype (Th. Fr., 188tyocordia gemmatéAch.) A. Massal.

Small crustose lichens, with immersed thallugntepohligphotobiont, perithecioid ascomata, pore
central or eccentric, paraphyses branched andcorieected, cylindrical fissitunicate asci with a
broad apical chamber with eight spores in a simgle, colorless, 1-septate ascospores, with
granular ornamented wall, colorless, elliptical mm@onidia, lacking macroconidia. A single Ozark
species. Reference: Harris (1995)

Acrocordiais close toAnisomeridiumFortunately this is not a problem locally as diméy Ozark
species ofAcrocordiahas very large ascospores. In more northern regidrere additional taxa
occur with ascospore sizes overlapping thogenidomeridiumAcrocordiais distinguished by the
strictly cylindrical asci with a broader apical anaer, and uniseriate, ornamented spores.

Acrocordia megalospora(Fink) R. C. Harris

Thallus immersed, whitish to gray. Ascomata brownbtackish (where exposed), initially
immersed, becoming emergent, rarely + superfioidh the pore often at end of a short, eccentric
neck, rarely (in Ozark material) central; ascomatdl brown where exposed, otherwise + colorless.
Asci cylindrical, 150-250 x 15-2pm. Ascospores broadly fusiform, 33-48(-60) x 15423, with
cells = equal, well-developed halo and granulaaorentation. Microconidia elliptical, 4-5 xin.

Frequent in woodlands throughout the Ozarks, ranfiom floodplains to rather dry uplands;
recorded fromCarya Diospyros Fraxinus Juniperus Nyssa Quercusand UImus Acrocordia
megalosporas endemic to eastern North America and occurslatively low elevations, usually

in oak woods, from Maine and Minnesota to Northdllaa and Arkansas. Under the dissecting
microscope the immersed ascomata with largely mssrwall and off-center pore are usually
enough to make the identification, which is easdnfirmed by the large 2-celled ascospores in a
single row in the ascus.

AGONIMIA Zahlbr. (Verrucariaceae)
Crustose lichens with rounded, greenish, pubesoeninutely tomentose, granular squamules and
small, sessile, black perithecia; photobiont chtoaxoid; asci thin-walled, without an ocular
chamber, with 8 hyaline to pale brownish, murif@pores; pycnidia unknown in local populations,
black, with bacilliform conidia; ? species in theddks but only two treated here. See &lsikea

1. Squamules with pale spiculate hairs, resemiotimgature prickly pear cactus pads ...... A..opuntiella
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1. Squamules under 10x magnification appearingtrengd but glabrous . .. ................ Asp. #1

Agonimia opuntiella (Buschardt & Poelt) ¥zda
Common, but often overlooked, usually growing omamiong shaded pleurocarpous bryophytes on
rocks and shaded tree bases. Ozark populatiahssdichen are always sterile.

Agonimia sp. # 1

Thallus of rounded, microscopically pubescent (dahds appearing roughened under 10x

magnification), grayish green granular squamulasdhe rounded to slightly elongate, 0.1-0.15 mm
long, and * bright green when wet; perithecia widselattered, globose to subconical, to ca. 0.2 mm
broad; ascospores hyaline to pale brownish, 45-68-5um.

Occasional, often sterile; on lightly shaded brydph, especiallAnomodonand stable humus in
wooded uplands, in habitats similar to those Bamerella pinetiand Bilimbia sabuletorum
Although most often associated with calcareous ththi this lichen also occurs in acidic
environments. A collection frorAnomodornover rhyolite in St. Francois County, Missouri has
smaller spores, about 34 x 1B, and may represent a different species.

AGYRIUM Fr. (Agyriaceae)

Small non-lichenized fungi with whitish continuotielli; photobiont absent; apothecia reddish
brown, swollen, emarginate, asci narrowly cylindkiavith 8 simple, colorless, ellipsoid spores;
1 species in the Ozarks.

Agyrium rufum (Pers.) Fr.

Uncommon, mostly on smooth, decorticate, rottendvafsstandingluniperusn woodlands, often

in somewhat mesic sites. This species is alsosomtal on decorticate hardwoods. The
continuous, whitish thallus with scattered, reddistwn apothecia is distinctive and at first glance
resembles a lichen. When moist, this species lauke like a tiny jelly fungus than a lichen but
current dogma (as yet untested with sequence asgayiates it with taxa formerly assigned to the
Trapeliaceae.

AMANDINEA Choisy ex Scheid. & H. Mayrh. (Physciaceae)

in Scheid., Lichenologist 25: 341. 1994. TypeconiopgWahlenb. in Ach.) Choisy ex Scheid. &
H. Mayrh. in Scheid.

Small crustose lichens with dark to not appareaitifiphotobiontTrebouxia asci +Bacidiatype,

with 8-32 brown, 1-septate spores, spore wallshotdbly thickened, conidia filiform, curved; 7
species in the region. References: Sheard & Ma§ 7l Marbach (2000).
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1. Asci with eight spores (fewer by abortion); agmares 9-18 x 4-9.5; thallus pale, dark or not enid

2. Ascospores 15.5-18 x 7-Qun; thallus evident, pale, areolate, £ glossy ... ..... A. submontana
2. Ascospores smaller, 9-16 x 4:61.

3. Ascospores ellipsoid (length/width = 2-2.3), notably constricted at septum, 9-16 X gr8;
apothecia mostly without thalline margiA. (punctates. lat.).

4. Apothecia without thalline margin; thallus palenot evident.

5. Ascospores 9-15 x 44¥m; thallus not evident?, mostly on pine bark or
cones or rock, less ofteluniperusandQuercus . .......... A. punctata

5. Ascospores 12-16 x 6g8n, more coarsely ornamented; thallus of scattered
areoles; on pine bark and decorticate juniper .....................
............................... A. punctata s. [a0267, 40047

4. Apothecia with poorly developed thalline marghmallus dark; ascospores 11-13 x
4-55um;onUlmus alata ................ ... ...... A. punctata s. [at38578

3. Ascospores more ovoid, (length/width = ca. 18)Iconstricted at septum or not.
6. Ascospores constricted at septum, especiallynwdid, 9-13 x 5.5-7.5um, not

ornamented; some apothecia usually with thallineginathallus relatively thin, dark,
matt; on hardwoods, usually on twigs or branches. . ........... A. dakotensis
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6. Ascospores not constricted at septum; apotheiti@ut thalline margin.

7. Ascospores 13.5-16 x 6.5:8n, minutely punctate; thallus relatively thick,
shiny; on rough lignum, especiaMaclurafenceposts ... .A. “lignicola”

7. Ascospores 10.5-13 x 6-§un, ornamented; thallus thin, shiny; on smooth
wood ofJUuniperus . .......... i A. sp.48743

1. Asci with more than eight spores.

8. Ascospores £32/ascus, 7.5-12.5 x 3.5¢56 apothecia 0.3-0.4 mm diam.; thallus dark (pateples
on dark background); on a variety of hardwoods . .............. ... ... . ... .. A. polyspora

8. Ascospores t16/ascus, 9-11.5 x pr6; apothecia ca. 0.15 mm. diam.; thallus pale;eaddstems of
Selaginella. . ... .. A. “selaginellae”

Amandinea dakotensigH. Magn.) P. May & Sheard

Occasional on small, exposed, smooth-barked hardiweigs in canopy branches, and sometimes
on young branches of smaller trees in fields aadgivoodland edges. This species occurs in both
intact natural landscapes and disturbed habitatdyding suburban landscapes. Its distribution

seems basically midwestern with outliers both & eaad west. The critical feature for identificatio

is the median constriction of the ascospores.

Amandinea “lignicola” sp. provis.

Rare, a single collection from an expodddclura fencepost in Moniteau County, Missouri.
Amandinea “lignicola”is thus far known only from the tallgrass regiohshe Midwest (lllinois,
Indiana, Minnesota, northern and western Missoliriy consistently lignicolous, on hard, rough
wood, possibly confined to human modified sitesemfon fenceposts, especiallaclura It is
distinguished fromA. punctataby the well-developed, rough thallus and broadesre ovoid
ascospores The aspect of this species, both elyeamal internally, is very similar t8uellia
turgescendruck. differing in having filiform conidia rathéhan the bacilliform conidia recently
described foB. turgescengBungartz & Nash 2004).

Amandinea polyspora(Willey) E. Lay & P. May

Frequent on small branches in exposed to lighthdsd habitats, including both upper twigs of
canopy trees and twigs and small branches of ybeeg in old fields and along woodland edges.
This species is part of a “pioneer cohort” of liokeghat are among the first to colonize young
corticolous substrates. Associated taxa with theesautecology includ&rthonia caesialLecanora
strobilinaandPyrrhospora varians

Amandinea punctata(Hoffm.) Coppins & Scheid.

Occasional in areas of high light exposure, mostyPinus but also young twigs, old boards,
exposed fenceposts and exposed siliceous rocRirius echinatat occurs both on the bole, where
it prefers the edges of large bark flakes, andhenstales of two year or older cones, where it is
consistently associated witlecanora strobilinaThe bulk of local material is consistent with the
concept in Sheard & May (1997). Two anomalous tygesincluded in the key. Most of the
material on sandstone differs in narrower ascosp@réd 3 x 4-5.um (10-15 x 5-fum in OzarkA.
punctatg; this is perhaps worthy of further investigation.

Amandinea “selaginellae”sp. prov.

Known from a single southwestern Missouri sité&sataginella rupestrig a chert glade. This taxon
is a variant in théA. punctatacomplex. It differs fromA. polysporain its 16-spored asci, tiny
apothecia and odd substrate. All Ozark materiahopolysporathus far examined has + 32
spores/ascus.
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Amandinea submontanaMarbach

Known from a single Missouri collection on woodXfniperus Virginianaon a bluff along the
Eleven Point RiverAmandinea submontanaas reported by Marbach (2000) from the western
United States and Louisiana. This species hasatigedt ascospores of any Ozamkandinea
Amandinea langloisim ShaugxMarbach, with similar sized ascospores, is knowmfArkansas
south of the Ozarks; it differs in having coarséhggularly ornamented ascospores.

Amandineasp. 48743

Known from a single collection on smooth lignumJahiperus ashen open woodland. The short,
broad, ornamented ascospores separate this froemn Grark Amandinea The presence of a
xanthone suggests leucomeldlmshaug) P. May & Sheard but this species haetascospores,
14-16 x 7-8um (Marbach 2000). [xanthone(s)]

ANAPTYCHIA Korb. (Physciaceae)

Narrow lobed, loosely adnate, brownish to greegigly foliose lichens, thallus often lobulate, upper
cortex KOH-; lower surface pale and rhizinate, vpittorly developed cortex; apothecia sessile, with
well-developed, often crenulate or lobulate, tin@lmargin; photobiorikrebouxia asciLecanora
type, with 8 brown, 1-septate spores; pycnidia tehiimmersed, with dark apices; conidia hyaline,
simple, linear; 1 species in the Ozarks.

Anaptychia palmulata (Michx.) Vain.

Loosely adnate, narrow-lobed, brownish to greegrsly lichens to 11 cm broad, the thallus bright
green when wet, with abundant, closely spaced, laujating linear lobes to 1 mm broad but often
narrower, with abundant furcate branches in theadmalf; lobe tips narrow, truncate to rounded;
upper cortex somewhat dull, with flattened, irregtrhargined lobules to 0.5 mm long usually
abundant along the margins, these sometimes wottigrating smaller lobules along their margins;
usually a few lobes with areas near the tips witltely scattered, scabrid white pruina to 0.05 mm
broad; apothecia common, laminal, low, to 2 mm bradth a well-developed margin extending
above the plane brown disks, the rim often ultinydbeset with lobules; lower surface pale to tan,
dull, appearing indistinctly corticate, with widedypnd evenly scattered darkening rhizines to 1 mm
long, these simple to apically furcate or coalegciapithecium brown, hypothecium hyaline,
ascospores 8, but often fewer fully developing withn ascus, greenish to ultimately brownish, 2-
celled, with broadly rounded apices and slightlgstdcted at septum, typically 28-32 x 17p18,

the spore wall minutely granular roughened; pyafdequent, small, rounded to apiculate, sessile,
laminal, brown, ca. 0.1 mm broad; conidia hyallesilliform, with rounded apices, ca. 4 x Q9.
[reportedly containing zeorin and +/- atranorint alll chemical spot tests negative]

Uncommon and local on shaded, often mossy, roak$sraa bases in mesic woodlands, occasionally
in shaded sites in drier woodlands, growing on leathonate and siliceous rocks, as well as a yariet
of hardwoods. This species is predominately digted in the southern half of the Ozarks, and is
most common in the watersheds of the Buffalo andedti rivers. This lichen typically occurs
sporadically at a given locality, with a single kaar tree base having several thalli, and no other
individuals occurring nearby.

A rare lichen with somewhat similar appeararfeeysconia subpallidahas pruinose apothecia,

rhizines with distinct squarrose branching, thiaespore walls, and occurs in drier, more exposed
habitats. Heterodermiaaxa have atranorin in the upper cortex and ré@dt+ yellow.
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ANISOMERIDIUM (Mull. Arg.) Choisy,nom. cons(Monoblastiaceae)
Icon. Lich. Univ. fasc. 3 (unpaged). 192Gthopyreniasect. AnisomeridiumMull. Arg., Flora 66:
290. 1883. Lectotype (Riedl, 1963Arthopyrenia xylogenaMull. Arg. (= Anisomeridium
subnectendur(Nyl.) R. C. Harris).

Minute lichens mostly on bark, less commonly orkredth immersed thallus (sometimes containing
lichexanthone) or without evident thallus, photatiidrentepohliaor chlorococcoid, immersed to
emergent, blackish perithecioid ascomata, branenedinterwoven paraphyses (especially above
level of asci), hymenial gel I-, fissitunicate asdth 8 or fewer, colorless, smooth or roughened, 1
or rarely 3-septate ascospores, pycnidia often avghort beak, ellipsoid to spherical single-celled
microconidia, ellipsoid or obovoid to sphericalgcelled macroconidia; 5 species in the region.
Reference: Harris (1995).

Anisomeridiunis a large genus and the species are often diffcaefine sharply. However, most
of the diversity is in Florida. It is most likelp be confused witlstrigulawhich differs in having
unbranched paraphyses, more fusiform ascospoites, with more than one septum, and septate
macroconidia. The key below is made from Ozark met@nd may not cover variation found
throughout the entire range of a taxon.

1. Growing ONn bark . ... e e 2

1. Growing on sandstone; ascospores mostly 1-geptatusually a few 2-3-septate present, 18-2Bx6z . .
.................................................................... Anisomeridium distans

2. Ascomata remaining immersed below a broad, dprgalypeus, to 0.7 mm across;
ascospores 1l-septate, 13-19 X[TH ........ ... iiiiiinnn... Anisomeridium sp45111

2. Ascomata at most initially immersed becomingudieemergent with clypeus appressed
the to conical to hemispherical ascoma; ascosgdreéZ)X3-7 UM .. ... .ot e 3

3. Ascospores mostly slipper-shaped (+ acute dt &otls but narrower and tapered at one end),
1-septate, occasionally 2-3-septate, with calskedly unequal, 16-20 x5¢6n . .........
..................................................... Anisomeridium polypori

3. Ascospores 1-septate, shorter, 11sbin length, mostly ovate, narrowly ovate, ellifhoi
narrowly ellipsoid, if slipper-shaped, then withurmled ends, with cells + unequal or equal . 4

4. Ascospores 11-15x5.5dm ............ ... . ... Anisomeridium biforme

4. Ascospores narrower, 13-14 x (3-)448, sometimesbent ..................
......................................... Anisomeridium leucochlorum

Anisomeridium biforme (Borrer) R. C. Harris

Thallus immersed, white or not evident. Ascomaitzaitty immersed, emergent, occasionally nearly
superficial, = globose, 0.3-0.6 mm across; ascolmath entire or lacking below. Asci cylindrical
or  clavate, 55-70 x 13-1om, with 8 (commonly fewer by abortion) biseriatalyanged spores.
Ascospores ovate to ellipsoid to narrowly ovateligppsoid, 1-septate, with cells equal to quite
unequal, 11-15 x 5.54/m. Pycnidia black, conical to globose, ca. 0.05Am across. Microconidia
globose, 2-3um across. Macroconidia ellipsoid to narrowly elbjas 5-8 x 3-3.5um (Barry County
collection).

Collected only rarely in the Ozarks. Elsewhers iniainly on bases of hardwoods but in our area 2
of the 3 records are @uniperug(the other o\cer saccharum Anisomeridium biformen a broad
sense is cosmopolitan and probably represents plegrof species. In the Ozarks the ascospores
and microconidia agree reasonably well with theetyqjut the macroconidia are * larger than
previously recorded.
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Anisomeridium distans (Willey) R. C. Harris

Thallus immersed, not evident or whitish scrapsiadosand grains. Ascomata black, often shiny,
superficial, globose, 0.1-0.3 mm across; asconveallbrown-black, usually entire. Asci broadly
clavate or broadly cylindrical, 70-80 x 18-gkn, with 8 £ biseriately arranged spores. Ascospores
short clavate to fusiform, 1(-3)-septate, with gaihostly markedly unequal, 18-23 x Gaén.
Pycnidia pyriform with a short beak to + globosé&-0.1 mm across. Microconidia oblong, ca. 4-5
x 1-2um (not found in Ozark material). Macroconidia mpgtyriform or obovate, occasionally £
oblong, 5-7 x 2.5-4m, sometimes forming a cirrus.

Frequent on rock, mostly non-calcareous sandstomesnoist habitats. It is sufficiently
inconspicuous that it is often only found as an itbme in collections of more conspicuous lichens.
The species is known only from eastern North Anagemeainly rather southern, from Massachusetts
and Ohio to Georgia and Mississippi. Most of thea®zmaterial has only 1-septate ascospores
although in occasional collections they are 2-3atep

Anisomeridium leucochlorum (Mall. Arg.) R. C. Harris

Thallus superficial, white, witfirentepohliaor ?chlorococcoid alga. Ascomata black, immereed t
ca. ¥2 immersed, 0.2-0.3 mm across; ascomatal walrbblack above, lacking below. Asci
short-cylindrical to short-clavate, 40-65 x 1141, with 8 biseriately or * irregularly arranged
spores. Ascospores 1-septate, narrowly ellipsoibtoowly clavate, sometimes bent, with nearly
equal cells, 13-14 x (3-)4+4m. Pycnidia black, hemispherical, ca. 0.1 mm acrbBsroconidia
globose, 2-2.5m (not found in Ozark material). Macroconidia glebp2-3um across to * ellipsoid,
ca. 2 X 4um.

Rarely collected on branches of hardwoods in exghbegeations or fallen from canopy. The species
is similarly rarely collected outside our regiort. i endemic to eastern North America.
Anisomeridium leucochloruis close toA. biforme differing in smaller asci, narrower ascospores
which are biseriate or irregularly arranged in @ilseus. One of the Ozark collections is somewhat
anomalous, associated witlhentepohliaand with narrower, mostly bent ascospores. Tyjyical
leucochlorumis associated with a chlorococcoid alga and traggkt ascospores.

Anisomeridium polypori (Ellis & Everhart) M. E. Barr

Thallus immersed, whitish, gray or gray-green, vaildundan@rentepohlia Ascomata crowded to
scattered, black, shiny, subconical to subglobwsgally immersed, emergent, sometimes even
superficial, 0.15-0.25 mm across. Ascomatal wallally colorless below. Asci clavate-cylindrical,
50-100 x 12-15.m, with 8 biseriately arranged spores. Ascospolippes-shaped to fusiform,
1-septate (septum usually markedly submedian) someally 2-3-septate, smooth, 16-20 x p6.
Pycnidia common, conical or sometimes with a sheak, ca. 0.1 mm across. Microconidia ovoid
or oblong, ca. 3 x 1.pm. Macroconidia + globose, cy3n across, or broadly ellipsoid, 3-4 x 2.5-3
pum.

Frequent, mostly on the bases of oaks, less conynmonbther hardwoods @duniperusin mesic
situations, rarely on decorticate wood. It is spmgie of the most common lichens in eastern North
America and is known also from Europgeisomeridium polyporin the Ozarks is something of a
nuisance as it tends to lack ascospores. Howewerglongate, slipper-shaped ascospores with
unequal cells are sufficiently distinctive thatiagbe spore or immature spores in the ascus are
adequate for identification.

Anisomeridium sp. 45111

Thallus not evident, UV-. Photobiont not evidenscAmata initially immersed, becoming slightly
emergent, pyriform, ca. 0.3 mm across; ascomathlomborless. Ostiole surrounded by a broad,
black-brown clypeus, ca. 0.7 mm across. Asci cyigat, ca. 120 x 12m , with eight uniseriately
arranged spores. Ascospores narrowly to broadpselidal, smooth, 13-19 x 7§8n. Microconidia
not found. Macroconidia ellipsoid to broadly elijpg, 4-5 x 3um. Known from a single collection:
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MISSOURI: Madison County: St. Francis River Natukata, Mill Stream Gardens Conservation
Area, Tiemann Shut-Ins along St. Francis River,iclegrdwoods along river, on bole of large, old
Fraxinug 22 Oct 2001Harris 45111(NY).

The ascospore shape and size place this taxon tokems of Anisomeridium biformavith
cylindrical asci and uniseriate sporésisomeridium biformediffers in having smaller, less
immersed, mostly conical ascomata with the clypeidroadly expanded and not separated from
the colorless more deeply immersed ascoma andlglighger macroconidia.

ANZIA Stizenb. (Parmeliaceae)

Foliose lichens with thickened, narrow lobes, akhayer of black tomentum on the lower surface,
with occasional rhizines; photobiohtebouxig apothecia laminal, exceeding the lobe width, with
a well-developed thalline margin; at@canoratype, with numerous small, simple, curved spores;
pycnidia laminal, with bacilliform conidia; 1 spesiin the Ozarks.

Anzia colpodes(Ach.) Stizenb.

Loosely adnate, narrow-lobed, blue gray folioskdits with a regular branching pattern of elongate
lobes; lobes subterete, ca. 1.5 mm broad; upp&scargose and white maculate, the tips dissected
into short blunt fimbriations; lower cortex darkolam to black, of a thick reticulate network of
tomentum, with sparse dark simple rhizines; apatheommon, substipitate, laminal, initially
cupuliform, becoming plane, to 7 mm broad, with @lwleveloped thalline margin, the rime of
which is regularly crenate at maturity; ascospargserous, tiny, simple; pycnidia common, laminal,
immersed, the ostiole to 0.17 mm broad; conidiagdbe bacilliform, 6-7.5 x 1 um, sometimes
bulging on one side. [atranorin, divaricatic acid]

Rare on lower and mid boles and large branch&€uefcusin mature woodlands; more rarely on
other hardwoods in these habitats. In the Ozajione this appears to be one of a cohort of lichens
requiring older growth woodlands. Due to prevagliand use over the last century, these lichens are
increasingly scarce. Other lichens with similabiket restrictions and consequent rarity include
Pannaria subfusca, Pseudocyphellaria aurata, Usterating andUsnea trichodea While many
early records oA. colpodedrom the Midwest are fertile, local material is noften sterile. Skorepa
(1973) noted this same phenomenon Witiccocarpia palmicolgopulations in southern lllinois.

ARTHONIA Ach. (Arthoniaceae)
Neues J. Bot. 1(3): 3. Jan 180@®(. cony. Type: Opegrapha radiatdersoon (Arthonia radiata
(Pers.) Ach.)

Small crustose lichens, thallus thin or indicatedydoy discoloration of bark or not apparent;
photobiontTrentepohlia with small immersed to sessile, often irregulabanched ascomata;
chlorococcoid or absent; asci mostly pyriform tolgise, with evident apical dome mostly with tiny
Kl+ ring, with 8 colorless or rarely brown, 1-7-s$af@ spores; 37 species tentatively recognized for
the region (including lichenicolous taxa, plus tneen a nearby Missouri county). Reference: Willey
(1890).

It does not seem entirely plausible that this neddy small region should have so many species,
especially apparently undescribed species, but awe lseen authentic material of most of the
described North American specidsthonia more than any other genus, points up the futdity
trying to assess lichen diversity without truly exstive collecting. Most of the Ozark taxa are
known from only a single collection. Oddly mosttloé diversity seems to be in Missowrthonia

is so poorly collected and so poorly understood ithia impossible to say anything useful about
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ecology or distribution for most species. Unledatigely common or very distinctive they have not
been given provisional names. There seems to be possibility that, in at least one group, the
photobiont may not be constant. It is hoped add#icstudy and material will lead to a better
understanding of specific limits and a consequedtiction in the number of species.

KEY TO ARTHONIA AND ARTHOTHELIUM

1. On bark and wood; not lichenicolous . . ... .. e 2
1.0NT10CK Or 0N IChENS . .o e e 38
2.(1) Ascomata pale, whitish, pinkish or yellowigibunded to lobate; epihymenium with crystals
ascospores 4-celled, with median cells + large5-15.5 x 4.5-um ........ Arthonia sp47626-A
2. Ascomata shades of brown to black (may app&la due to well-developed pruina; red purple
pigment in margin in sp. 44592; red pigment in hgioen in sp. 48436) ..................... 3
3.(2) Photobiont chlorococcoid or photobiontabsent . ............ ... . ... . 4
3. PhotobionTrentepohlia . . ... . 21
4.(3) Photobiont absenf\(thonia quintarig asci immature or lacking, usually without ascosppre 5
4. Photobiont chlorococcoid . .. ... ... i 15
5.(4) Ascospores transversely 2-5-septate septate. . .. ... o 6
5. Ascospores 1-septate or submuriform ... ... . e 12
6.(5) Ascospores 2(-3)-septate, 9.5-10 x 35 ... ... ... Arthonia sp.50416
6. Ascospores 3-6-septate, larger, oveubIong .. ... 7
7.(6) Ascospores, when present, 3-6-septate witirggd end cell .......... .. ... ... ... ... L. 8
7. Ascospores with cell £ equal, 3-5-septate . .. .. ... .ot 11
8.(7) Ascospores 25-30 x 9.5-{uin, 5-6-septate .................. ... ... Arthonia sp.45333
8. ASCOSPOreS 10 25 XN . ...t e 9
9. Ascospores 21-25 x 6.549n, 5-6-septate; ascomata not “pruinose” due taluegibark; on twigs oQuercus
......................................................................... Arthonia sp.50883
9. Ascospores less than 20 p® (often lacking iPA. quintarig; ascomata “pruinose” ornot .......... 10

10.(9) Ascomata on mostly twigs, elongate, irreguéuse, often “pruinose” due to residual barksthy

immature; ascospores rare, 5-septate, 17.5-18.5-X.6pm (A. punctiformisauct. Ozark) ........
.................................................................. Arthonia quintaria

10. Ascomata on bole &frunus raised with * vertical sides, not “pruinose”; aspores 5-septate, ca.

18,5 X B-6.90M .. e [Arthonia sp47847]
11.(7) Ascospores 3-5-septate, (rarely with 1iBcibdivided), 19-22 x 6.5-75m; onRhamnus. .. ... ...
......................................................................... Arthonia sp44474
11. Ascospores 3-septate, 16-17.5 x 5.5MbonUlmus ...................... Arthonia sp.17036

12.(5) Ascospores submuriform, transversely 5-septéth some cells longitudinally divided, with bal

[+ OraNgiSh ... e e 13

12, ASCOSPOres 1-Septate . ... ..ottt e 14
13.(12) Ascomata as . quintarig narrow, elongate, irregular, occasionally bramnichescospores 18-19 x 7-8.5
pm, occasionally bent . ... ... Arthothelium sp50153
13. Ascomata emergent, + rounded to elongaégular to sinuose, with whitish “pruina”

of bark cells; ascospores 22-27 x 85pM . ........... ... ... ... ... ... Arthothelium lirellan$



14.(12) Ascomata brown, elongate, becoming weatdythed or lobate;

ascospores 13-16.5X4.pr .. ... ... Arthonia sp.32832
14. Ascomata black, narrow, ca. 0.1 mmlliive, + thread-like, weakly branched;
ascospores 11-12.5 X454 . ... Arthonia sp.44286
15.(4) ASCOSPOres L-SEPtate ...ttt e e 16
15. Ascospores 3-septate or MUrfOorM .. ... e 18
16.(15) Hypothecium colorless; ascospores 14.5-4&6m; thallus mostly superficial,
pale to brownish (occasionally adiftrentepohliapresent) ........... Arthonia sp.38302
16. Hypothecium brown .. ... . . e 17
17.(16). Ascospores 12-14 x 4.54B, ends tapered, not constricted at septum, thizlled;
thallus immersed, whitish ... ... . Arthonia sp.50266
17. Ascospores broader, 13-14 x a7, with rounded ends and constricted at septum,
thin-walled; thallus greenishbrown ........... ... ... ... ... ... ....... Arthonia apatetic&
18.(15) Ascospores muriform . ... . e Arthothelium taediosum
18. ASCOSPOres 3-SePtate . ... .. 19
19.(18) Thallus superficial, greenish, * leprass;omata rounded, bluish pruinose;
ascosporeswithtequalcells ... .o Arthonia caesia
19. Thallus immersed, not leprose; ascomatgruinOSe . ...t 20
20.(19) Ascomata lirelliform, weakly branchedhligorown to dark brown, not pruinose;
ascospores with end cell enlargeell 8% x 6.5-7um ............... Arthonia sp.48400
20. Ascomata not pruinose, lecideoid, ttlymenium red pigmented, KOH + violet;
ascospores 12-15 x 48 withcellstequal ..................... Arthonia sp.48436
21.(3) Ascospores transversely Septate .. ... .. e 22
21.  Ascospores submuriform or muriform ... ... 36
22.(20) Spores becoming brown in ascus, (2-)3-septalls + equal, 12-15 x 5¢6n;
ascomata "cracked" into polygonal syrfirown, whitish pruinose . . ... Arthonia pyrrhuliza
22. Spores remaining colorless in ascus laytlne brown postmaturity outside ascus ....... 23
23.(22) Ascospores with end cell markedly enlargeore than 1-septate .......................... 24
23. Ascospores with cells + equal or witlddie cells + larger (1-septate spores key here) . ..... 29
24.(23) Ascospores (4-)5-septate, large, 32-37-%@2m .................... Arthonia rubella
24, Ascospores 2-4-septate, smaller, R2RM ... ... . e 25
25.(24) Purple red pigment present in margin (eMidaly in section); ascomata elongate, becomiagdited and
dendritic; ascospores 3?-septate, ca. 15-16 x ffb-@material poor and immature) . .. .Arthonia sp44592
25. Purple red pigment lacking (check cr@sgien) ......... ... ... . i 26
26.(25) Pycnidia sessile, large, abundant, pruin@ssomata usually pruinose;
ascospores 2(-3)-septate, 10-13 15 . . ... ... Arthonia diffusa
26. Pycnidia not evident; ascomata pruinagseot; ascospores (2-)3-4-septate  ............. 27

27.(26) Ascospores (2-)3-4-septate, 15-22 x|8v] ascomata elongate, becoming dendritic or séellaiown,
not pruinose; KC+ pink at edge of ascomata (gyroiptexid) or KC- (no substanced).(radiataauct. Ozark pr.
o ) Arthonia “dryadum” A. anglicaCoppins ??)

27. Ascospores 3-4-septate, 18-20 X 5594015 . . . ... 28
28.(27) Thallus brown; ascomata scattered, thirk deown, not pruinose .. ... Arthonia sp84959
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28. Thallus whitish; ascomata thick, asc@niatacked" into polygonal units, light brown, prase

..................................................................... Arthonia sp.17128
29.(23) ASCOSPOreS 1-SEPtalE ... it 30
29. ASCOSPOrES 3-5-SePlale . ..o e 32
30.(29) Ascomata immersed with a jagged, white mawghite pruinose; ascospores small, 8-1008
................................................................. Arthonia sp.31940
30. Ascomata + immersed, rounded to + elangatl/ or *+ lobed; without margin, not pruinosarkd
brown; hypothecium pale to medium brown; ascospbie$8 x 4.5-fim .................... 31
31.(27) Ascospores 13-18 x G4, becoming brown and coarsely ornamented .. .Arthonia “infrafusca”
31. Ascospores 11-13(-14) x 4.5-prB ... ... . Arthonia sp.49390
32 (29). Hypothecium distinct, dark brown . ........ ... ... . . . . . 33
32. Hypothecium indistinct, pale; ascosp@eb-septate; ascomata irregularly shaped ... ... 34
33(32). Ascospores mostly 4-(5)-septate, 15-176x56-brown and ornamented in age; thallus whigsitomata
large, to 1.0 mm long, slightly shiny, separatirgni bark atedges ................ Arthonia sp47563
33. Ascospores 5-(7)-septate, 17.5-20.%%7m, remaining colorless; thallus brown; ascomatallschal,
not separating from bark ... . e Arthonia sp51102

34.(32) Ascomata light brown, pruinose; ascosp8rssptate, 15-18 x 64¥m .. .Arthonia sp.44760
34. Ascomata dark brown to black, not pragascospores 3-5-septate, 14-18 x J#f5.. 35
35.(34) Ascospores 3(-4)-septate, upper end + deliEr x 5-5.5um; ascomata irregularly to + stellately lobed,

brownto black . ... ... .. .. e Arthonia “fontana”
35. Ascospores (4-)5-septate, upper enddedii6-18 x 5-6.5m; ascomata elongate, weakly lobed, black
......................................................................... Arthonia sp.32081
36.(21) Ascospores muriform, 26-36 x 1241/ (Brodo) ............... Arthothelium spectabile
36. Ascospores submuriform, mostly less ®&ax 10um . ............. .. . 37
37.(36) Ascomata flat, large, dying in center; lillusually dark; ascospores (15-)17-24(-26) x5{-20.5)um
with sheath - .. .. e e Arthothelium ruanum
37. Ascomata = raised, small, not dying intee thallus pale; ascospores 23-24 x 9.5-1®n5with sheath
[+ orangish . ... e Arthothelium sp46579
38.(1) ON TOCK .ot e 39
38,  ONIiCheNns ... e 41
39.(38) Photobiont chlorococcoid; ascospores lasep11-19 x 5-6.pm ............ Arthonia lapidicola
39. PhotobionTrentepohliaascospores 3-5-septate ............c.i i iimaii i 40

40.(39) Thallus superficial, thick, £ "soft", KOHred (norstictic acid), with abundant large-celled
Trentepohliaascomata blackish, pruinose, irregularly rountdeléhear and + sinuous, occasionally

slightly branched; ascospores 3-5-septate, witlquakcells, 15-19 x 4.5-5,p/m; on HCIF sandstone
.............................................................. Arthonia“norstictica”

40. Thallus immersed, KOH+ weakly yellowisH,C-; ascomata blackish, pruinose, rounded to

irregular and occasionally + elongate, not branclasdospores 3-(4)-septate, with £ equal cellsl@5

X 4.5-5pm; on HCE sandstone ... ... i Arthonia “buckii”
41.(38) Ascospores 2-septate, soon brown and dgansemented, ca. 19-24 x 7.5:&; ascomata immersed in
thallus, brown; hypothecium colorless; Bartusaria propinquaMill. Arg. ......... Arthonia sp46606-A
41. Ascospores 1-septate;AspiciliaorRinodina . ........... .. . 42

42.(41) OnAspicilia contorta(Hoffm.) Kremp.; ascomata immersed in thallus; dtfygcium colorless;

ascospores 12-15 x 6.5-ud, with unequalcells ........................ Arthonia sp.45394

42. OnRinodina; ascomata sessile, brown-black; hypothecium deror brown ............ 43
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.......................................................................... Arthonia sp0183

43. HYpothecCium COlONIESS . ... e e e 39
44.(43) Ascospores ca. 11 x ubn; onRinodina maculanMiill. Arg. ........ Arthonia sp.38581
44, Ascospores 9.5-11 x 4:B; onRinodina papillataH. Magn.? ........ Arthonia sp.47605

7 Arthonia apatetica (A. Massal.) Th. Fr. ?
Rare; known from a single Missouri, collection. §hspecimen has

. ‘@ﬁ ascospores slightly smaller than in the type cobeand slightly larger than

W the range given by Wirth (1995). There are only tether corticolous
species with chlorococcoid photobiont and 1-se@at®spores, sp. 38302

differs in colorless hymenium, sp. 50266 also h&soavn hypothecium but differs in ascospore

shape and size.

Arthonia “buckii” sp. provis

Known from one site in Arkansas and one in Missoom shaded sandstone bluffs. One of two
saxicolous species on shaded sandstone. The @th&morsticticd, contains norstictic acid while
A."bucki’ lacks detectable lichen substances. The photolsontentepohlia.

8 21 Arthonia caesia(Flotow) Korber

Common on young twigs and branches in high ligtenisities, as well as on
boles of young trees in old fields and along gladd woodland margins.
Occasionally this species occurs in low numbergginly shaded boles in
uplands. The distinctive green color of the thalugh a chlorococcoid

F-‘
H‘l

photobiont and blue pruinose ascomata makes iyeasbgnizable in the field. [usnic acid]

mp ‘ Arthonia diffusa Nyl.
Rare onQuercus alban mesic hardwoods. The only Ozakkthoniawith
: abundant superficial pycnidia which are usuallytevipruinose and often
~_' oozing conidia. Further distinctive characterstheepruinose, + lecideoid
ascomata and chlorococcoid photobiohtthonia diffusais endemic to
eastern North America, known from a scatteringadfections from Missouri and North Carolina
north to New England.

*1

| —

Arthonia “dryadum” sp. provis.

4 Common on lightly shaded hardwood boles and cabogyches, typically

in mesic woodlands and along streams. The ascoofidatas species are
usually a rather bright shade of brown, often mfwiin and irregularly
branched or + stellate, sometimes broadening inthgespores are typically 3-4-septate with one end
cell enlarged; photobiofitrentepohlialt has been confused with radiata(Pers.) Ach. which has
ascospores with all cells + equal. The occurrerfcgycophoric acid in the ascomata of some
specimens is unique among Ozark species. In thigelsas other characters it seems closA.to
anglicaCoppins (according to the description in Purvialeil992). We have seen no material for
comparison buf. anglicais an old growth species in Europe unlikely tousda secondary Ozark
woodlands. The ephitletityaduni “of wood nymphs” for the habitat. [gyrophoricidf
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Arthonia “fontana” sp. provis.

= A half dozen collections widely scattered from KassMissouri and

- Oklahoma on branches and boles of mesic hardwdb@se is a superficial

- resemblance tA. radiatabut the ascospores are narrower and more pointed
at the ends. It is possible that radiatas. str. does not occur in North Americéoritand “of
springs” as some of the specimens occur in wooglaedr springs. The photobionflisentepohlia

" Arthonia “infrafusca” sp. provis

. Uncommon on boles @uercusandCaryain woods. The only other taxon
with Trentepohligphotobiont, 1-septate ascospores and brown hygiathe
is sp. 49390 which has smaller ascospores. Namizdfuscd “dark below”
for the brown hypothecium.

| Arthonia lapidicola (Taylor) Branth & Rostrup

Rare; known from one Missouri and one lllinois eotion both on
sandstone. The saxicolous substrate, chlorocoptaitbbiont and 1-septate
ascospores are diagnostic. The two collectionatates opposite ends of the
spore range. The Missouri collection has ascospbtel2.5 x 5-5.5m (£ “typical”), the lllinois
16-19 x 6-6.5um and may possibly represent another taxon.

J Arthonia “norstictica” sp. provis.

Known from a single Missouri collection on shadegltical sandstone face
along stream. The thick, almost leprose thallugaiomg norstictic acid is

most unusual. The possibility exists that it issggymbiont but we know of
no lichen containindrentepohliawith norstictic acid in our region. Differs
from A. “buckii” in chemistry.

Arthonia pyrrhuliza Nyl.

Rare, known from a single collection from Arkanseffoodplain forest. The
. species is very distinct in having ascomata congosé closely
""*‘q approximated angular sections and 3-septate asesspchich become
brown in the ascus.

Arthonia quintaria Nyl.

Frequent, one of the most commarthonia species in our region, but
seldom well developed; on smooth young twigs arahdines in high light
exposures. The habitat, smooth, thin, silvery gnallus with small blackish
ascomata often appearing slightly pruinose dueotercof a thin layer of
bark cells, and absence of a photobiont are distencAscospores can be found, with persistence,
ca. 25% of the time. They are five-septate withupper cell enlarged.
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. Arthonia rubella (Fée) Nyl.

| ), Uncommon, mainly southern; on lightly shaded treée® in woodlands
.~ along streams and in mesic ravines. The large&h{geptate ascospores with

e i i 5" enlarged terminal cell and irregular, immersed,epedddish, lirelline

50% ascomata are diagnostic. The photobionTisntepohlia

% Arthonia sp. 17036

A single Missouri collection oblimusalong stream in degraded woodland.
Very close to sp. 44474 oRhamnusbut with smaller, less septate
ascospores. Photobiont absent.

= Arthonia sp. 17128

' A single Missouri collection orQuercus velutinain wooded upland.
. Superficially identical t@A. pyrrhulizabut ascospores remain colorless and
have end cell enlarged. The photobionfintepohlia

Arthonia sp. 31940

A single Missouri collection on de&@uercusin dry oak woods on bluff
above Eleven Point River. The white, raised, jaggedlgin is unusual in
Arthonia but the 1-septate spores don’'t suggest any othgormo The
photobiont isTrentepohlia

Arthonia sp. 32081

On boles ofCaryafrom a single Missouri site in mesic woods. Idéedi by
ascospores mostly 5-septate with + equal cellsg pgpothecium and
Trentepohliaphotobiont.

Arthonia sp. 32832

Two Missouri collections, one on a twig in mesicaals, the other on bole
in floodplain hardwoods. One of two species witheptate ascospores and
lacking photobiont. The other, sp. 44286, has smakcospores.

7. Arthonia sp. 38302

. Known from six scattered Missouri specimens withliszernibly consistent
2%11"?) ecology. Possibly a mixture, defined by chlorocadcghotobiont
(sometimes a little Trentepohlia also?), lecideoid ascomata, pale
hypothecium and 1-septate ascospores.

-
R

. Arthonia sp. 38581*

* | A single Oklahoma collection lichenicolous &nodina maculansAall.
 Arg. Two other species occur ginodina papillataH. Magn. differing in
: | ascospore size or color of hypothecium.
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Arthonia sp. 44286

A single Missouri collection ofarya cordiformisn mesic woods. Differs
from sp. 32832 in smaller ascospores. Photobicseratb

Arthonia sp. 44474

& A single Arkansas collection oRhamnus carolinianan oak woods.
~. Photobiont absent. See sp. 17036.
1

Arthonia sp. 44592

’ A single Missouri collection oQuercusn dry oak woods. This is a member

=2 of the A. cinnabarina(DC.) Wallr. complex, neare#t. elegans(Ach.)
Almg.? It differs in smaller, more slender and mbranched ascomata.
Possibly depauperate as ascospores are not welbged. OddlyA. cinnabarinatself has not been
found in our region. The photobiont l&rentepohlia

Arthonia sp. 44760

A single Missouri collection ofaryain oak woods. The strongly white pruinose ascoraath3-
septate ascospores with + equal cells are diagndste photobiont isTrentepohlia

- Arthonia sp. 45333

.. A single Missouri collection on deddter rubrun?® in floodplain forest. This
’ is largest spored member of a group of speciesmitliseptate spores with
end cell enlarged and lacking a photobiont.

Arthonia sp. 45394*

A single Arkansas collection lichenicolous égpicilia contortain oak-
juniper woods.

Arthonia sp. 46606-A*
A single Missouri collection lichenicolous ¢tertusaria propinquan clay-pan flatwoods.

i@ Arthonia sp. 47563

&%
71 A single Missouri collection on thick bark of oldioin oak woods. The

large, slightly shiny ascomata that pull away fritrallus at the margin and

dark brown hypothecium are diagnostic. The photafi® Trentepohlia

T Arthonia sp. 47605

A single Missouri collection lichenicolous? Bmnodina papillataonCarya
in overgrown dolomite glade. It is not completelgar that theArthonia
lichenicolous but it seems at least loosely assediaith some rather scruffy
R. papillata
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Arthonia sp. 47626-A

A single site in Missouri o@arya ovatan an overgrown glade. This is the
only Ozark species with pallid ascomata, a charatctere common in
tropical/subtropical taxa.

s Q] [Arthonia sp. 47847]

g , A single Missouri collection from Lincoln Countygunorth of the Ozark

! -.,) region onPrunusin oak-hickory woods. Ascospores are 5-septaté wit

~ enlarged end cell similar tA. quintariabut the ascomata are not effuse.
Photobiont absent.

e

¢ Arthonia sp. 48400

4 % Asingle Missouri collection o€aryain oak-hickory woods. The irregularly
'f-w" - branched, slender, light reddish ascomata and ro@ghalic ascospores are
.. reminiscent ofA. rubella but the ascospores are much smaller and the
photobiont is chlorococcoid.

R

=W ¢ Arthonia sp. 48436
: ?J; -

A single Missouri collection from a canopy brandladallenCeltisat edge
of floodplain. The chlorococcoid photobiont, tilgcldeoid ascomata and
hymenium with a red pigment (KOH+ violet) are diagtic.

# Arthonia sp. 49390

A single Arkansas collection on bole GEltis in dry oak woods. SeA.
“intrafusca” . The photobiont isTrentepohlia

¥ Arthonia sp. 50183*

=7 A single Missouri collection oRinodina papillataon an exposed oak in a
- dolomite glade. The other speciesRmpapillatahas a brown hypothecium
“4 and slightly smaller ascospores.

Fﬂ. = Arthonia sp. 50266

A single Missouri collection on bole of a saplingkoat edge of dolomite
glade. Similar toA. apateticain the chlorococcoid photobiont, brown
hypothecium and 1-septate ascospores but the spoeesmaller and
differently shaped.

li Arthonia sp. 50416

A single Missouri collection on an oRlatanusin floodplain forest. this is
the only species lacking a photobiont with mostiseptate ascospores.
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20 Arthonia sp. 50883

= A single Missouri collection on twigs @uercusin a channel sandstone
)| glade. This is identical té\. quintaria except that the ascospores are
2 considerably larger. Photobiont absent.

P ...

Arthonia sp. 51102
A single from Arkansas on bole ater rubrumin oak-hickory woods. This is one of two species
with multiseptate, + equal celled ascospores, brbypothecium andrentepohliaphotobiont. It
differs form sp. 47563 in its dark thallus and &rgscospores.

Arthonia sp. 84959

@ N‘\ A single Arkansas collection on bole dagnoliain a stream valley. It is
dlstlngwshed by the 3-4-septate ascospores withogfi enlarged, dark
brown thallus andrentepohliaphotobiont.

ARTHOTHELIUM A. Massal. (Arthoniaceae)

Corticolous crustose lichens with thin, smooth,tighigray to dark thalli; photobiofitentepohlia
chlorococcoid, or absent; apothecia small, + imegrgregular to stellate; asci asAmthonia, with

8 hyaline to pale brownish, submuriform to murifospores; pycnidia minute, immersed, with
bacilliform conidia; 5 species in the Ozarks.

Sundin & Tehler (1998), using sequence data, oegtrthotheliumto the typeA. spectabile They
placeA. ruanumin a broad concept éfrthonia The generic disposition of the remaining Ozaxat
remains to be determined.

1. Photobiont absent; spores submuriform, notell§ dongitudinally divided.
2. Apothecia narrow, irregular and elongate; asomsp< 20 umlong. .. ... Arthothelium sp50153
2. Apothecia broader, rounded to elongate; ascespe2l umlong ................ Allirellang
1. Photobiont present; spores muriform to submecmifo

3. Apothecia branched and elongate, typically <t wide on their narrow axis; photobiont
ChIOrOCOCCOId . . . ..o e e A. taediosum

3. Apothecia larger and irregularly rounded, mamydally >1 mm diameter; photobiofitentepohlia
4. Spores muriform, 26-36 X 12-15 UM . ...... ... e A. spectabile
4. Spores muriform to submuriform, <24 x 11 um.
5. Thallus dark; apothecia flat; spores with Ikieath ............... A. ruanum

5. Tallus pale; apothecia * raised; spores withl&langish sheath ..............
................................................. thothelium sp46579
@ [Arthothelium lirellans (Almq.) Coppins]

Known from a single collection in Lincoln County,iddouri, just north of
% 223 the Ozarks, growing oficer saccharunm a mesic woodland. The absence

of photoblont and ascospores > 20 um long withtaoréngish halo are diagnostic.
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e Arthothelium ruanum (A. Massal.) Korber

NI Uncommon on a variety of hardwoods in mesic woadascattered through
the region but mostly westward. The spores aghtti smaller than those

of A. spectabilethe thallus is darker, and the ascomata are thitess regular, and tend to become
centrally necrotic

5w~ - Arthothelium spectabile A. Massal.

t Z ¥ Occasional on lower and mid boles of trees in méigltly shaded areas.

! I ~ ' This species can be recognized by the well-developentinuous, whitish

« gray thallus with abundant, irregularly rounde@dil apothecia typically to
0.5 x 1.5 mm.

AT g Ao ) Arthothelium taediosum auct. Amer.

T‘.d. !‘,\ 1; ‘;;'-:_-j 2\ Frequent on a variety of smooth-barked trees indlarals, especially on

- S @b -0 Quercus coccinea, Q. rubrandQ. velutina This species occurs from mid
12 NN e —’_ + boles upward into the canopy, but is almost nortertsat the bases of trees.

It can be common on the exposed branches of sraall in open areas, but
does so only in woodland landscapes, and not aneitely cleared districts. This is the only Ozark
Arthotheliumwith a chlorococcoid photobiont; it forms exteresiellowish to grayish white patches
small, irregularly branched, semi-immersed blackistomata. The apothecia are notably smaller
and more stellate-branched tharAinspectabilewith individual clusters usually < 0.5 mm broad.
Grube (1996) has pronounced North American matéoidle not conspecific with the type of
Arthonia taediosdNyl. and eventually a new description and naméheive to be provided for this
taxon.

Arthothelium sp. 46579

WGS90 Known from a single collection in Oklahoma, eer saccharum The
e _u spores are similar in size to thosedofuanumbut the halo is IKI+ orangish
and the ascomata are smaller.

[ . & Known from a single collection from the Missouri &k&s, growing on a
35 \m “% smallQuercus This species resemblagthonia quinteria with ascospores
similar to those oArthothelium lirellans but smaller.

TJ98 | Arthothelium sp. 50153
LS/ r\ Pl
I
o

ASPICILIA A. Massal. (Hymeneliaceae)

Saxicolous crustose lichens with gray to grayiskegr continuous to areolate thalli; photobiont
Trebouxig apothecia usually immersed, with moniliform pdngges; asci with a slightly thickened
tip, IKl-, with (4-6-)8 large, simple, hyaline, oxbspores; pycnidia immersed, with bacilliform to
elongate conidia; 5 species in the Ozarks. Thentamy of this genus in the Ozarks is in need of
further study.

1. Thallus composed of discrete, thickened, graglas; apothecia immersed and sunken below leugbjpér
cortex, pruinose, with densely pruinose thallime;rdon carbonate rocks .................... A..contorta

1. Thallus continuous to rimose; apothecia immetagcot sunken, without pruina; on siliceous rocks
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2. ThallusKOH+ red (norsticticacid) . ........... i e A. cinerea
2. ThallusKkOH- orKOH+ yellow (norstictic acid laeig or present as a trace substance).
3. Thallus light to medium gray,KOH- .. ...... ... .. ... A. caesiocinerea
3. Thallus pale to dark greenish gray,KOH+ yell@ticfic acid).
4. Thallus thin, smooth, continuous to rimose; Ugugar permanent watéy. laevata

4. Thallus thick, rimose to subareolate; uplands. ... ........... A. verrucigera

Aspicilia caesiocineregNyl. exMalbr.) Arnold

Occasional on shaded siliceous boulders and ragkfents in wooded uplands, occurring on chert,
granite, rhyolite, and sandstone. Interestindplig $pecies does not occur on massive ledgesnbut o
smaller boulders and fragments.

Aspicilia cinerea(L.) Korb.

Occasional, with habitats and substrates simildrdee ofA. caesiocinereaThis species also occurs
on siliceous rocks in more moist situations alommgesns and seeps. [norstictic acid]

Brodo et al. (2001) suggested inclusion of morpg@ially similar specimens containing stictic acid
under this name.

Aspicilia contorta (Hoffm.) Kremp.

Occasional on exposed dolomite boulders and leggiades and on bluffs, usually in full sun to
light partial shade. The apothecia are typicalytevpruinose, and overlapped around their margins
by a zone of upper cortex that is heavily pruinasé appears almost sorediate.

Aspicilia laevata (Ach.) Arnold

Apparently local, on hard, exposed siliceous roea permanent water, such as on massive igneous
exposures of shut-ins along Ozark streams. Thiushaf this species is greenish tinged, as
contrasted with the light gray thalli & caesiocinereandA. cinerea ([stictic acid, + traces of
norstictic acid]

Aspicilia verrucigera Hue

Rare on siliceous rocks in xeric wooded uplandiis $pecies is similar in color and chemistry to
A. laevatabut has a thicker, areolate thallus and typiaatisurs in uplands, as opposed to the typical
streamside habitat &. laevata [stictic acid, £ traces of norstictic acid]

Some specimens from the eastern Ozarks also hiatgyacid with Rf values much higher than
those for aspicilin.
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BACIDIA De Not. (Lecanoraceae)
Giorn. Bot Ital. 2: 189. 1846. Lectotype (Fink, DY1B. rosella (Pers.) De Not.

Crustose lichens with sessile apothecia lackingadlibe margin, photobiont chloroccoid, asci
Bacidiatype, with 8 colorless, cylindrical to acicularuhiseptate spores, conidia filiform, curved.
Reference: Ekman, 1996.

Bacidias are apparently rather gregarious in theeséhat collections frequently contain more than
oneBacidiaspecies. If one is not careful this can lead tofesion. Further puzzlement can arise
from the propensity in some species for variationapothecial pigmentation, usually loss of
pigment(s), leading to a markedly different lookhe apothecia from typical forms. They are not
included in Ekman’s (1996) key but he notes sontbarh in the discussiorBacidia circumspecta

B. coprodesandB. schweinitziiare the worst offenders but one should be aleragoyet unnoted
instances in other species. Species of other geerunlikely to be confused with the species of
Bacidiawith needle-like ascospores. Howev@gania cuprea, Micarea peliocarp@coliciosporum
chlorococcumS. umbrinunand possiblilimbia sabuletorunecould be confused with those species
of Bacidiahaving shorter, rod- or club-shaped ascosporefoautlis reason are included in the key.
Recent collections have turned up some additigpedies irBacidiaandBacidinanot included here
but they are so rare that they are not likely t@beountered.

KEY TO BACIDIA, BACIDINA FELLHANERA
AND SOME OTHER SPECIES WITH A SIMILAR TYPE OF ASCESRE

1. Growing on bark, decorticate wood or bryophytedark . ......... ... ... .. 2
2. Growing ON bark .. ... e 3
3. Spores 30-9(m long; apothecia often pruinose (excBpthelicospory ............. 4
4. Hypothecium yellow-brown, KOH+ rose, or reddwroand KOH- ........... 5

5. Exciple red-brown or orange-brown, deeper mipwbwn in KOH;
apothecia typically with blackish disk and dull tmo or blackish margin (but
pigment deficient forms may be clear rust-brownwdritish), sometimes
pruinose when young; epihymenium green; spores832-8-4.3um; very
COMMON ettt et e e Bacidia schweinitzii

5. Exciple, hypothecium and epihymenium partly geish to yellow-brown,

KOH+ rose, KOH+ faintly purplish or KOH-; apothedigically orange-
brown with white pruinose margin or dull, light plish brown without pruina

6. Pigmented patches of epihymenium and rim apdx&OH+ faintly

purplish, otherwise KOH- . ...... ... ... ... ... . . . . i uuu ...
............ Bacidia schweinitziiapothecial pigment variant)

6. Pigmented parts distinctly KOH+rose .........c........ 7

7. Thallus granular; spores 32-69 x g#; common . ...
.............................. Bacidia diffracta

7. Thallus smooth; spores 31-74 x @+5; occasional
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............................. Bacidia polychroa

4. Hypothecium or central part of exciple coloslesr yellowish, KOH-; rim and
outer part of exciple brown orcolorless . ...... .o i o 8

8. Thallus not granular, not papillose; apothelgiek ................. 9

9. Apothecia pruinose, especially when young; sp@8-91 x 2.5-4.3
pum, not spirally twisted; common ............. Bacidia suffusa

9. Apothecia never pruinose; spores 33-81 x 2i#&7 often spirally
twisted; occasional . .................... Bacidia helicospora

8. Thallusgranular ......... ... .. ... . . .. 10
10. Apothecia yellowish or pale buff, with pruimosargin; thallus
granules not papillose; rare ........... ... . .

................. Bacidia diffracta(pigment deficient form)

10. Apothecia pale orangish; thallus of isidiordmules; granules
strongly papillose; only a single collection fromar@r Co., Missouri

...................................... Bacidia sp.32884

3. Spores 11-27(- 3%)m long; apothecia not pruinose (excépthonia caesia ........ 11
11. Spores 2.5-pMWIide ... ..ot 21

12. Apothecia * flat with an obvious margin .................... 13

13. Apothecial margin crenulate or denticulategtbpcia flat,
black; spores narrowly cylindrical to narrowly cie®, with weakly acute
ends, 3(-5)-septate, (13)-18-27 x B; rare Bacidia “crenulatd

13. Apothecial margin smooth ........................ 14

14. Exciple of hyphae with narrow lumina, enlargedy
inoutermostcells ......... ... ... . . 15

15. Epihymenium lacking granules; epihymenium
and exciple green or colorless in albino forms;
spores narrowly clavate or narrowly cylindrical,
with weakly acute ends, 3-septate, 19-28 x 2.5A3
common ............... Bacidia circumspecta

15. Epihymenium with numerous to sparse
blackish granules; epihymenium and exciple
lacking green pigment; spores narrowly clavate
to narrowly cylindrical, with weakly acute ends,
3-septate, 18-22 x 2.5¢3n;rare ..............
.................... Bacidia melanosticta

14. Exciple of hyphae with enlarged, ellipsoid or
tisodiametric lumina .......... ... . . L 16

16. Hypothecium colorless; exciple dark inside;
spores 3-septate, 14-15 x 2.5-8rf; a single
collection from Cherokee Co.,Kansas ..........
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...................... Bacidia sp.44360

16. Hypothecium dark gray; exciple colorless;

spores 3-septate, 11-12 x 4-41H; a single

collection from St. Francois Co., Missouri . ......
............ seBellhanera “missouriensis”

12. Apothecia swollen; margin absent or obscured............... 17
17. Thallus not leprose; thallus and apothecigi@k ; apothecia white
to black, often mottled; spores 3-septate, 15-335um ........

................................ sbbicarea peliocarpa
17. Thallus * leprose; thallus and apothecia C-........... 18
18. Thallus pale green, usually with a yellowist t
(usnic acid); apothecia usually bluish pruinose but
occasionally blackish, without pruina; spores 3tatp 15-24
XA-BUM .. se&rthonia caesia
18. Thallus dark green; apothecia black, shinyene
pruinose; spores, 3-7-septate, 22-34 x\3¥b. ... .......
................. se®coliciosporum chlorococcum
11. Spores 1.2-24/om wide, thin-walled ............................... 19

19. Apothecia brown; exciple in part brown; hyriuem brown streaked; rare
......................................... Bacidina assulata

19. Apothecia whitish or pallid; apothecial tisswslorless; rare .........
.......................... Bacidina phacode&lsoB. delicat®)

2. Growing on decorticate wood or on bryophytelsaste of trees . .. .......... ... . 20
20. On decorticate WOO ... ...ttt e e e 21

21. Without obvious thallus; apothecia whitishytispores 3-septate, small .. ....
........................................... eggbsconditella lignicola

21. With distinct, superficial thallus . . ....... .o oo o 22
22. Thallus and apothecia C+ pink, white to blaxfien mottled; spores 3-
septate . ... Bliearea peliocarpa
22. Thallus and apothecia C-, shades of brown ................. 23

23. Apothecia pale yellowish tan; spores broaé:-sgptate, broad, 5-
6.5um wide; Carter Co., Missouri .......................
............ see Bilimbia sabuletorunfpale apothecia form)

23. Apothecia brownish black, spores narrow; 1;5¥Pwide
a single collection from Union Co., lllinois . .. .Bacidina sp2432

20. ONn bryophytes . ... .. e 24

24. Spores fusiform, 3-5(-7)-septate, ffB wide, with punctate outer layer; apothecia
usually swollen with margin mostly hidden, not prage .. se8ilimbia sabuletorum
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24. Spores needle-like, multiseptate, without patecouter layer; apothecia with
persistent margin, pruinoSe . ............. .t Bacidia suffusa

1. Growing on rock or bryophytesonrock orsoil. ....... ... . i 25

25. Growing directly on rock

26. Thallus thick, composed of isidium-like gragailapothecia blackish green, slightly sunken
among granules; spores 3-septate, 15-17 x 3.h:408 noncalcareous sandstone; known from
one lllinois collection just E of Ozark region . .............. seéellhanera “granulosa’

26. Thallus * thin, not compose of isidium-likeagules or thallus not evident

27. Spores spirally arranged in ascus, remainisgital when released from ascus;
apothecia dark brown, emarginate .............. e Smliciosporum umbrinum

27. Spores not spirally arranged in ascus andemadining * spiral when released from
ASCUS . o it 28

28. Spores short-cylindrical, 3-5-septate . .... ... 29
29. With obvious superficial thallus

30. Thallus and apothecia C+ pink; apothecia witlodvious
margin .......... ... 0. sédicarea peliocarpa

30. Thallus and apothecia C-; hypothecium brovoras
+ fusiform, often narrower at one end, 3-septate.... 31

31. Mostly on calcium rich rocks; exciple +
entirely dark merging with brown hypothecium;
spores 13-18 x 2.5-315mn .. ... Bacidia coprodes

31. Always on siliceous rocks, especially chert;

exciple dark at margin, remaining distinct from

brown hypothecium; 12-14 x 44¢fm .. .........
...................... sdeellhanera silicis

29. Without obvious thallus or thallus scant, priese .. ... ... 32

32. Apothecia black, with persistent raised margpores
5-7-septate, 20-27 x 5¢fn; on sandstone; occasional . . ..
................. se€responea premneaar.saxicola

32. Apothecia pale tan or pale reddish, emarginate. 33

33. Apothecia tan, convex; margin obscured;
apothecial tissues colorless except exciple rim
brown tinted; spores 3-septate, 16-21 x 278

on dolomite; rare .......... séecania cuprea

33. Apothecia reddish, perithecium-like; spores
3(-5)-septate, 12-18(-21) x 546n; on sandstone; very
rare . ........oiiiiii... sékhelopsis rubella

28. Spores needle-like, 3-many-septate; crosssathetimes not readily visible
........................................................ 34



34. Spores short and narrow, less tharunSwide . . ......... 35

35. Apothecia blackish; epihymenium green; hypailma

usually brownish; rim of exciple tinted green oegn

mixed with brown; on carbonate rock; rather comman ..
.............................. Bacidina egenula

35. Apothecia or apothecial disk pale (pinkistovim or
pale tan mottled greenish); on siliceous rock; rare.. 36

36. Apothecia whitish or pale pinkish orange;
hypothecium colorless ......................
........ see discussionBécidina phacodes

36. Apothecia darker; hypothecium brown . ... ..
..................... Bacidina sp17399

34. Spores longer and broader, 38-91 x 2.5s#h3with many cross
walls; mostly on bark, very rarely on calcium-rigdtk ..........
..................................... Bacidia suffusa

25. Growing on bryophytes on rock or soil

37. Apothecia usually swollen, with margin mostigden, brown-black to whitish; spores broad,
fusiform 5-8um wide, 3-5(-7)-septate, with a punctate sheathmroon, over lime rocks
and occasionally soil ......... ... .. .. . seaBilimbia sabuletorum

37. Apothecia usually remaining * flat; spore<atir, 4um or less wide

38. Rarely growing from calcium rich rock onto bphytes; spores 38-91 x 2.5-4u3),
with many cross walls; apothecia pruinose; epitinacand hypothecium pale . ... ..
...................................................... Bacidia suffusa

38. On calcium rich soil; spores needle-like, tage 3-7-septate, 25-45 x 248;

apothecia not pruinose; epihymenium green; hypathebrown; not known from Ozark

region but might be expected as occurs in centasisds and Northwestern Missouri
............................................... [Bacidia bagliettoanh

Bacidia circumspecta(Nyl. exVainio) Malme

Thallus on bark, olive-tan, grayish or rarely dalie-brown, superficial, areolate or occasionally
mostly granular, marginally with areoles disperseghtrally with areoles appressed, forming a +
continuous thallus, occasionally = rugose; arewoigmlly + round but soon irregular, flattened to
convex, 0.1 mm (young) to ca. 1.5 mm. Apotheciaalde in color, black or mottled with various
combinations of black, dark brown, shades of yellmawn, green, whitish or + colorless , rarely
entirely pale tawny yellow, scattered, sessilet, damoderately convex, rounded or sometimes
irregular and even warty with age, constrictedaste) 0.5-1.0 mm across,; margin usually initially
evident, slightly raised, persistent or becominganioed in more convex apothecia, with rim in paler
apothecia usually black or greenish black, pal®ewehnd darker than disk; disk pigmentation
discontinuous, appearing as dark dots when wegterpt in very pale apothecia). Exciple in section
under dissecting scope with a distinctive glaspeess diffusely pigmented at rim, green (KOH-),
usually mixed with purplish brown (KOH+ purplist®specially inward and/or below, colorless in
center; outer part consisting of radiating hyphaé end cells enlarged, pyriform, tousn across,
central part (under hypothecium) of intertwined Ige. Hypothecium colorless, loosely
prosoplectenchymatous with some enlarged cell8@d0um thick. Epihymenium with clumped
dark green pigment or in paler forms * colorles®Hk). Hymenium streaked with dark green
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(KOH-), or £ colorless, ca. 50-0n thick. Paraphyses + unbranched, some with efsleaarged,
pyriform, with a green sheath (sheath extendingrdwavd a cell or two), ca. 44bm across, others
little or not enlarged, without colored sheath, 2aum across. Ascospores narrowly clavate or
narrowly cylindrical, with weakly acute ends, 3-&dp, 19-28 x 2.5-@m. Pycnidia pyriform, green
above, with or without brownish layer below greealorless below, 20-3m across. Conidia
filiform, curved, 20-25 x 0.&m. [no lichen substances detected] lllustratidésnan (1996), figs.
6C,D, 8E,F, 40G.

Occasional on shaded hardwood balesiperusand once on bryophytes, usually associated with
other species dBacidia Scattered across temperate U.S. and southerrd@avith the exception
of the Plains and Rockies, Europe (Ekman, 1996 2fig.

The common forms @. circumspectaith mottled apothecia are easily recognized,gtvash black
apothecia will require an apothecial section to gee mostly colorless exciple (glassy under
dissecting scope), colorless hypothecium and sharstly clavate, 3-septate ascospores. Although
the ascospores &. circumspectapecimens from outside the Ozarks can have as asmagven
septa (Ekman, 1996), only 3-septate ascospores l@ae observed in the Ozark population.
However, the ascospore length of the Ozark pomuidti = 23) differs little from that of the general
North American population studied by Ekman«24). Ekman (1996) describes three conidial types
Only one, the curved, filiform type, is found iretzarks. It seems possible that molecular studies
may find B. circumspectaas presently circumscribed, to be a species agtgegssuming that
Lecania naegeli{Hepp) Diederich & v. d. Boom is correctly placed_ecanig Ekman’s (1996)
retention ofB. circumspectan Bacidiais puzzling. They differ in ascospore size andpshiaut
apothecial pigmentation (especially the mottlind #re dotted appearance when wetted), excipular
anatomy, paraphyses with a green sheath aboveoaiial type seem identical. Inclusion of taxa
without a thalline margin ibecaniais relatively recent and will probably come undermutiny again

if the corticolous species are revised. We sughesB. circumspectanust be included in any such
revision. In a few collections a nectrioid parasyonib is found, perhaps referable Nectriopsis.
[Perithecia rose-colored (KOH-), superficial, + tmbose; hairs short, colorless, very irregular,
contorted and multilobed; ascospores broadly @lge, smooth, 9-10 x 6-7m - Missouri.
Greene CountyBuck 38314, 38328also on a sterile crust from KentucByck 39904all NY)].

Bacidia coprodes(Koérber) Lettau (synBacidia granosgTuck.) Zahlbr.)

Thallus on carbonate rock, rarely silicate rock, ta pale brownish gray to darker ‘dirty’ gray,
superficial, commonly cracked or cracked-areol@®&0um thick, less often of irregular, flattened
areoles + sunken between rock crystals, rarelycgudimulose or peeling from rock, granular or
virtually undetectable; well-developed areoles fmrged with flat warts (thallus may appear pale
spotted when darker algae/cyanobacteria collecbughs between warts). Apothecia mostly black
(whitish in a rare unpigmented form in which folliog apothecial structures are whitish externally
and = colorless in section), not pruinose, scattesessile, flat to moderately convex, constrieted
base, 0.3-0.8 mm diam.; young apothecia tall ipprtoon to width with a high proportion of margin
to disk; disk black, mostly paler when wet, lessxamonly (in deep shade?) pale gray, pale brown-
gray or medium brown, without pruina; margin blaglightly raised, mostly persistent (rarely hidden
in convex apothecia or not detectable until apatimcwetted). Exciple often greenish above
adjacent to hymenium (KOH-), colorless outwardkgdarown, greenish brown or purplish brown
interiorly (mostly continuous under hypotheciunayaly exciple with only a little interior pigment;
pigment(s) located between excipular hyphae (KOldklyepurplish); excipular hyphae radiating
with end cell = pyriform with a thick colorless slth, 7-8um diam. including sheath, lumen ca. 3-4
pm. Hypothecium orange brown to brown (KOH-), raralynost without pigment or obscured by
excipular pigment. Epihymenium colorless. Hymenaften greenish and streaked with darker green
(mostly around asci), occasionally colorless. Playapes unbranched, with end cells little expanded
to pyriform, 3-4um diam., unpigmented. Ascospores = fusiform, oft@nrower at one end, 3-
septate, 13-18 x 2.5-3;&m, not halonate. Pycnidia usually present, globasdl often greenish
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above, brownish below. Conidia filiform, mostly seircular curved, not septate, 13-18 x 1.
[no lichen substances]

Common on shaded, usually moist, carbonate suesttgpically shaded dolomite outcrops in mesic
ravines and along streams, also on old, shadedeterio mesic areas, very rarely on siliceous rocks
in similar habitats. Widely distributed in east®&arth America, New York to Florida Panhandle,

lowa to Arkansas and Mississippi (northern extémange not clear) and also occurring in Europe.

With experience the typical form with dark, mardaapothecia on a tan, cracked thallus with low
warts on the areoles growing on dolomite or limestoan be identified without microscopic study
but many specimens will need to be confirmed withapothecial cross-section to see the dark
exciple continuous under the hymenium and 3-sepigtespores. On calcareous rocks difficulties
arise from relatively uncommon variations in apetakpigmentation. These include forms with +
colorless hypothecium and/or reduced excipular pigtation. Even more problematic are two
completely albino collections (Kans&uck 38511Missouri:Buck 38286in both the typical form

is also present on adjacent parts of the roclquih cases one has to depend on the ascospores and
general aspect to make a determinatacidia coprodeslso occurs uncommonly on siliceous rock
and then distinction frofRellhanera siliciss a problem. Apothecial pigmentation is very samiput
theFellhanerahas an exciple of irregularly arranged enlargéid, d. coprode®f radiating hyphae
with only the end cell + enlarged and the inteabtheFellhaneraexciple is paler greenish, clearly
distinct from the brown hypothecium, not dark brastrand + continuous with the hypothecium as
in B. coprodes The ascospores @&f. silicis are broader, 4-pm versus 2.5-3.fum. The most
definitive characters, if one has the skill anderate, are the ascus type (with a broad, pale axial
mass inB. coprodeswith a dark apical tube iR. silicis) and conidial type (filiform, curved iB.
coprodesshort, bacilliform to bowling pin shapedrnsilicis, pycnidia usually present in both). The
nameBacidia granosawhich has been used for this species in receatsydas recently been
synonymized witlB. coprodegLlop & Ekman 2004), a not unexpected event. Qrexsnen from
Kansas has apothecia parasitized.izjenoconium sp.

Bacidia crenulataR. C. Harris & Laddsp. nov.

Thallus on bark, whitish, + immersed, with algaidadiscontinuous looking like irregular, very flat
greenish areoles or pushing through upper laydragk forming slightly raised greenish areoles.
Apothecia black, lightly shiny, scattered to + ¢&red, sessile, persistently flat, strongly conttd

at base, 0.3-0.6 mm across; margin black, concaforith disk, not pruinose, usually raised,
occasionally + level with disk, persistent, varilgusrenulate, denticulate or weakly radiately
grooved, occasionally smooth; disk black, not ppse Exciple brown, paling to = colorless at edges,
usually colorless in center, ca. 3044 thick; pigment(s) located between excipular hyplignse,
often in large clumps (KOH+ purplish); hyphae raidig with end cells enlarged, £ pyriform, with
thick sheath, ca. &m across (lumen ca. gm). Hypothecium colorless, ca. %0n thick, of
intertwined hyphae with scattered inflated cellgsinigmenium dark gray-green, KOH-, + uneven as
some paraphysis tips not pigmented. Hymenium adsrlca. 5@m thick. Paraphyses mostly
unbranched, many with end cells enlarged, + pymfaca. 5um across, with a gray-green sheath,
others with end cells not or only a little enlarged. 2um across, without a colored sheath. Asci
clavate. Ascospores narrowly cylindrical to narrpwlavate, with weakly acute ends, mostly 3-
septate, a few seen with 4-5 septa, (13-)18-2Bx @ (x = 20.5um). Pycnidia semi-immersed, +
globose, with brown wall above, colorless below, £® mm across. Conidia filiform, strongly
curved, not obviously septate, ca. 15-20 x v or mixed with rod-shaped conidia, ca. 7-9 x 1.0
pm (Buck 32738 [no lichen substances?, not tested]

Rare onJuniperus virginianaandQuercus stellatan wooded uplands.

We are not aware of any other specieBaxdidiawith a consistently crenulate or denticulate margi
Before the light dawnedacidia crenulatgdnamed for the unique margin) was determinedtasrei
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B. circumspectarB. subincomptéNyl.) Arnold which it somewhat resembles in pigrtegion (but
not in the anatomy of the exciple which seems idahto that ofB. coprodek In addition to the
crenulate excipleB. coprodediffers in growing on rock, brown hypothecium asigorter and
slightly broader ascospores aBdcircumspectgwith which B. crenulatagrows) differs in dark
exciple and apothecia not pure black, often gréemigellowish, especially the disk, with a thicker
margin, often becoming convex. The co-occurrendavoftypes of conidia in a single pycnidium
needs to be confirmed with additional material.

Bacidia diffracta S. Ekman

Thallus on bark, pale to medium green-gray, rapaleg tan (badly dried specimens?), superficial,
consisting of sparse to crowded, globose to flatieand slightly irregular granules on a whitish
“hypothallus” of hyphae mixed with upper cells afrk; granules 50-120m across, with outer layer
one hypha thick. Apothecia bright to dark orangawbr (yellowish to pale buff in pigment deficient
forms), pruinose or not, scattered, sessile, #dlatrongly convex, rounded or weakly lobed in old
age, constricted at base, 0.5-1.2 mm across; disketmes weakly white pruinose; margin
concolorous with disk or slightly darker, even witsk or obscured in convex apothecia, often
strongly white pruinose; young apothecia initialpbose, paler, yellowish to pale orange-brown,
often strongly pruinose, with marginal pruina raeliasulcate. Exciple distinctly two parted: inner,
thicker part lens-shaped, pale yellowish, of degskatinized, irregular hyphae with narrow lumina,
to ca. 20Qum thick; outer cup-like, of radiating hyphae wittoader lumina, to ca. 1Qdm thick,
with terminal cells only weakly expanded, sometim@staining large, colorless crystals, + colorless
outside, yellowish to yellowish brown inward; riraually brownish; pigmented areas of both KOH+
rose. Hypothecium yellowish to yellow-brown, ca-8@um thick, KOH+ rose above, KOH- below;
hyphae irregular, not gelatinized, with some celfiated (to ca. um across or oval, 12-15 x 6-7
pum). Epihymenium colorless to pale yellow-brown (K®kbse). Hymenium sometimes streaked
with yellow-brown above (KOH+ rose), ca. 90-10@ thick. Paraphyses unbranched, not or slightly
expanded at tips. Ascospores needle-like, 3-1lateB2-69 x 2-4m (Ekman, 1996), not spirally
arranged in ascus. Pycnidia pale brown (KOH-),abgke, ca. 150m across. Conidia filiform,
curved, ca. 20 x 0.8m. [atranorin (sometimes only a trace), rarely vaitttace of zeorin (Ekman,
1996)] lllustrations: Ekman (1996), figs. 40H, 43F.

Locally abundant in the Ozarks (mostly Missourijnesic woodlands, ravines or along streams; on
shaded boles of hardwoodsloniperusBacidia diffractais endemic to eastern North America from
northern Minnesota to Nova Scotia to Louisiana aodhern Georgia with a morphologically and
distributionally anomalous population in easteroriela (Ekman, 1996, fig. 22).

The granular thallus in combination with the uspdltight orange-brown, marginally pruinose
apothecia normally allow for easy identificatiorthvust a handlens. The apotheci&opolychroa
are very similar but the thallus is smooth (for samdditional minor differences see discussioR.of
polychrog. The granular thallus also allows one to deahwite few specimens with pigment
deficient apothecia (all tissues KOH-). One colattMissouri, Crawford Col.add 11932 has
both typical and pigment deficient forms growingeimixed. The pigment deficient forms might be
confused withB. rubella(Hoffm.) A. Massal. which has larger thallus grisuand has not been
found in the Ozark ecoregion. Pigment deficientmferof B. schweinitziiwith orange-brown
apothecia also tend to have granular thalli buettegple/hypothecium is darker and KOBacidia
diffracta occasionally occurs without apothecia and thenbmanonfused with sterilehyllopsora
spp.or sterileBacidia schweinitziiPhyllopsoraspecies in the Ozarks differ in larger, prolifergt
thallus granules, lacking atranorin, and more cmusus, superficial hypothallusBacidia
schweinitziiusually lacks atranorin, has * larger thallus gtes and blackish pycnidia (not pale
brown). The lichenicolou®pegrapha diffracticolas often found on the apothecia and thallus and
possibly is confined t8. diffracta
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Bacidia helicosporaS. Ekman

Thallus on bark, shades of gray, superficial ortlgasimersed, essentially smooth or with slightly
raised, scattered to aggregated areoles, to 30¥6thick. Apothecia black in sun, paler in shade,
then brown to pallid, mottled with darker brownsshiny, not pruinose at any stage, scattered, flat,
rarely weakly convex, round or + lobed in old afatia, 0.5-1.5 mm across; margin raised, relatively
thick, especially in young apothecia, less commeniyn with disk, black to brown, usually darker
than disk in paler apothecia; disk black to brofimely dotted when wetted. Exciple dark brown to
pale brown in a narrow outer zone (KOH+ more pstplitinted yellow brown within, especially in
upper part, occasionally darker just below hypatimacor most of exciple tinted yellow-brown,
sometimes mostly colorless (under dissecting meaps mostly shiny and brownish), 80-10®
thick; outer part of radiating hyphae, with endselenlarged; central part denser, with hyphaesmor
irregularly arranged. Hypothecium colorless, 40u60 thick. Epihymenium discontinuously dark
(rarely pale) brown pigmented (KOH+ purplish, rgt€¢OH-); pigment mostly around ascus tips and
clumps of paraphyses. Paraphyses unbranched, owolyslightly expanded at tips, ca. 243 wide,
sometimes sheathed by brown pigment and thenpaa. with sheath. Ascospores needle-like, often
twisted (often spirally twisted in ascus and redebis a single bundle, especially when + immature),
broader toward one end, gradually tapering in g tail, 11-15-septate, 47-64 x 3.5-45. Pycnidia
globose, brownish, ca. 1g@m across. Conidia filiform, curved, 20-27 x Qug. [no lichen
substances] lllustrations: Ekman (1996), figs.1B443G.

Uncommon on boles of hardwoodsniperusandPinus Bacidia helicosporas endemic to southern
and central U.S. It does not seem to be a very camspecies. Ekman (1996, fig. 23) maps 11
localities from Maryland to southern Oklahoma ahd Florida Panhandle (including one from
Ozarkian lllinois). Judging from our material, #esns to occur mostly as rather small, scattered
thalli, often only found as an admixture in otBacidia collections.

Bacidia helicosporas the only “long-spored” OzaBacidiawith dark apothecia completely lacking
pruina at all stages. Thus the flat, £ shiny, bleckiottled brown/black apothecia, thin, gray thsil

in combination with the microscopic characters @vmn epihymenium and outer exciple and long
needle-like ascospores make for ready identificatio paler forms the epihymenial pigment may
not be obvious but mostly still gives a KOH+ pusplireaction. However, one specimen (Missouri,
Carter Countyl.add 19511Alacks any pigment reacting with KOH and consetjye¢he apothecia

are a clear orange-brown, not showing any fine abisn wetted. It presumably represents another
instance of the variation in pigmentation we hawentd throughout the genus. In aspgéct
helicosporamight be confused with large forms Bf circumspectavhich differs in much shorter,
3-septate ascospores. Small formsBofschweinitziicompletely lacking pruina differ in better
developed thallus, thicker, more convex apothegeenish epihymenium and thick brown exciple.
Ekman (1996) emphasized the spores twisted in shesaand the tendency for the spores to be
ejected as a single bundle. However, in fresh n@teom the Ozarks, while a few asci can usually
be found with twisted spores, the spores are nehafeen released in bundles. This latter character
may be one which is affected by the length of imtae herbarium since most of the specimens seen
by Ekman were at least 15 years old.

Bacidia melanostictaR. C. Harris & Laddsp. nov.

Thallus on bark, tan, superficial, older parts keatcinto irregular areoles ca. 0.3 mm across
seemingly composed of smaller areoles less thamfhlacross, to ca. 4&m thick, not corticate,
youngest parts with dispersed, flattened, irregalla@oles ca. 0.1 mm across, without evident
prothallus. Apothecia uniform dark brown in sun ttieal brown and tan where shaded, not pruinose,
scattered, sessile, flat to + convex; margin camronls with disk or slightly paler, even with disk o
very slightly raised, evident from beginning, pstsnt but becoming less evident in older apothecia.
Exciple variably colored, translucent brown, modtiyvard outside, otherwise colorless (KOH
slightly purplish brown), ca. 30-50m thick; excipular hyphae radiating, with end cellenlarged,

ca. 4um across, with brown pigment located between tipdag. Hypothecium with thin brownish
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layer above, otherwise colorless, ca. 3Q:#0thick, extending downward stipe-like. Epihymenium
colorless, with few to many, irregular, brown-blagtanules, to iim across, KOH-, not dissolving,
N-, dissolving. Hymenium partially or entirely diffely brown-tinged, ca. 5Q.m thick (KOH
slightly purplish brown). Paraphyses unbranchetlpigmented, with end cells not enlarged (ca. 2
pum across) or enlarged, + pyriform (caut across). Asci short clavate. Ascospores narrowly
clavate to narrowly cylindrical, with weakly acugeds, 3-septate, 18-22 x 2.5:431. Pycnidia with
upper part green, lower part brown. Conidia filifgrcurved, ca. 20 x 048m. [no substances?, not
tested]

MISSOURI. SHANNON COUNTY: MOFEP site 4, in Cardareva State Forest, S ok8aHollow, W
of Wolf Pen Hollow, N of Current River, ochoxicodendron radicanalong bank of Current River,
Apr 1996,Chadwell s.n(Ladd).

As far as we are aware there are no other spei&acidia with blackish granules in the
epihymenium (from which the epithet is derived)sdlthe total lack of greenish pigments is
noteworthy as is the diffuse nature of the brongmmnt and the weakness of its reactions with the
usual reagents. The dull brown-black obscurely imatg apothecia dB. melanostictare fairly
distinctive but could confused with some form®otircumspectavhich differs in the presence of
greenish pigments in the apothecium and largersasees. It is known only from a single collection
on a substrate which is usually avoided.

Bacidia polychroa(Th. Fr.) Kérber

Thallus on bark, whitish to pale greenish (fromstahce), superficial, with small, flat, + dispedse
areoles barely raised above bark to raised, crovatet + constricted at base, rarely nearly
continuous and cracked; areoles 0.1-0.3 mm acAgssthecia light orange-brown, buff-brown,
brown or dark brown, pruinose or not, scatteredsit® flat to rarely strongly convex, constricted
at base, 0.5-1.0 mm across; disk sometimes thihiyewruinose; margin slightly darker than or
concolorous with disk, even with disk or slighthiged, obscured in convex apothecia, sometimes
thinly white pruinose; young apothecia paler, lightnge-brown, occasionally pruinose. Exciple
distinctly two parted: inner part lens-shaped,owith, of dense, gelatinized, irregular hyphae with
narrow lumina, to 80-12@m thick; outer cup-like, of radiating hyphae wittoader lumina, to 70-
120um thick, with terminal cells + expanded, clavatamgtimes containing large, colorless crystals,
+ colorless outside, yellowish to yellowish browmiard; pigmented areas KOH+ rose. Hypothecium
yellow-brown, 40-6Qum thick (KOH+ rose); hyphae irregularly arrangeat, gelatinized, with some
cells inflated (ca. um across or oval, 12-64¢m). Epihymenium colorless to pale yellow-brown
(KOH+ rose). Hymenium sometimes streaked with yellowown in upper part, KOH+ rose, 80-120
pum thick. Paraphyses unbranched, not or slightlyaegpd at tips. Ascospores needle-like, 2-15-
septate, 31-74 x 24&6m (Ekman, 1996), not spirally arranged in ascusnielya almost colorless to
pale orange-brown, + globose, KOH-, ca. 100 across. Conidia filiform, curved, ca. 20-25 x 0.8
pum. [no substances detected or atranorin (Ekmarg)]1 Bi@strations: Ekman (1996), fig. 41G; Wirth
(1995) 1:160.

In addition to the smooth thallis polychroaseems to have some additional tendencies separatin
it from the very similaB. diffractg at least in the Ozarks: sometimes no pruinosthapma present,

no young apothecia seen completely white pruinos@étb pruina radiately sulcate, margin in older
apothecia less pruinose, margin often darker tihsgnahd thus more visible, disk more often thinly
pruinose, apothecial color not as bright (tends entoward buff shades), and exciple and
hypothecium more uniformly colored and KOH+ rosee iave not encountered pigment deficient
forms in OzarkB. polychroa Forms ofB. schweinitziwith smooth thallus can be separated by its
darker, redder, KOH hypothecium, epruinose forms 8f suffusaby its + colorless, KOH
hypothecium.
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Frequent on hardwoods addiniperus Bacidia polychroahas an eastern American-European
distribution. In North America it is known from rtbern Minnesota to northern Maine south to
western Louisiana and central Florida (Ekman, 18§628).

Bacidia schweinitzii (Fr. ex E. Michener) A. Schneid.

Thallus on bark, pale gray-green to dark greendashaf tan in older herbarium specimens), dull,
superficial, in Ozark region most commonly £ cootas and areolate, but also coarsely granular,
or rarely thallus scant with or without small gréesu(dry habitats?), rarely smooth and continuous
(on smooth bark); areoles slightly to strongly cexyround or irregular, 0.1-0.2 mm across; when
thallus coarsely granular, granules often flatteaed irregular or sometimes even isidioid, when
thallus scant, granules smaller, ca. 0.5-Québacross; granular thalli sometimes with thin, &hit
arachnoid hypothallus. Apothecia most commonlyrelytblack or disk black and margin dull brown
(pigment deficient variants described below), mostithout pruina, scattered, sessile, flat, less
commonly moderately to strongly convex, roundedlightly lobed with age (rarely old apothecia
regenerating, forming a dense clump of small, aeéal apothecial initials or apothecia), constricted
at base; margin concolorous or dull brown, slighaiged above or even with disk, rarely + strongly
raised, occasionally thinly pruinose in young apotl, obscured in more convex apothecia; young
apothecia often pale buff-brown. Exciple two-parbed division often + obscured by density of
pigmentation: inner lens-shaped, deep red-browrHiK@eep purple-brown), ca. 100-15 thick,

of irregularly intertwined, rather large hyphaetemcup-shaped, red-brown inside, paler outwards,
yellow-brown, yellowish or colorless (KOH+ purplishca. 80-100um thick; rim often green
adjacent to epihymenium. Hypothecium brown(KOH¥)¢concolorous and indistinguishable from
the inner part of the exciple, ca. ffth thick. Epihymenium with dense to sparse clumpgreén
pigment (KOH-), often extending downward into uppgmenium. Hymenium ca. 1Q0n thick.
Ascospores needle-like, 3-15-septate, 32-88 xu2a4 Pycnidia blackish, globose, 0.15-0.2 mm
across, with upper wall dark brown. Conidia filiior curved, 20-25 x 0.8@m . [+ atranorin]
lllustrations: Brodo et al. (2001), fig. 126; Ekm@r®96), figs. 8A, 42D,E.

The deficiencies in apothecial pigmentation seenalt in the following groups.

1) Apothecia orange-brown or yellow-brown, shinyarely dull. Exciple inner part uniformly light
orangish brown, outer light orangish brown insidgh colorless layer outside; pigmented parts
darkening slightly in KOH. Hypothecium concolorough inner exciple. Epihymenium colorless
(KOH-). Otherwise as in the typical form. This foriacks the pigments Bacidia Green and
Schweinitzii Red (as named by Ekman, 1996). Thereing Rubella Orange, mainly in the exciple,
is then responsible for the apothecial color. THitke most common pigment-deficient variantin our
region and occurs occasionally throughout the rarfi@@ schweinitzii.

2) Apothecia dull brown. Exciple inner part yellehito light orangish brown, outer light orangish
brown inside (KOH-), pale grayish or + colorlesssade (KOH+ faint purplish, C+ faint purplish).
Hypothecium concolorous with inner exciple. Epihynuen spottily faint grayish pigmented or +
colorless (KOH+ faint purplish, C?). Otherwise agyipical B. schweinitzii The apothecia of this
form seem to lack the same two pigments as thieviarsant but contain low amounts of Sedifolia-
gray [Thalloidima Green sensu Ekman] in the uppgreeof the exciple and in the epihymenium.
Although the concentration of Sedifolia-gray seéons it is apparently sufficient to tone down the
orange-brown color seen in the first variant toudl drown. Sedifolia-gray has not been reported
from B. schweinitziand the material is includedi schweinitziwith some hesitation. Perhaps may
be worth recognizing at the subspecific level a®aark region endemic?

3) Apothecia yellowish white, slightly shiny. Aissues colorless (KOH-) except the center of the
inner part of the exciple which is pale brown ietgn (KOH-). This would seem to be an almost
completely albino form oB. schweinitziwith only traces of Rubella Orange. A similar fowith
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more pigment in the exciple is known from Alabaingerestingly the single Ozark collection of this
variant is associated with both typi@&l schweinitziand the first variant above.

Common in moist to dry mesic woodlands and almbstadlections are from lower and middle
portions of boles of hardwoods, with only two cotlens from decorticat@uniperuswigs, once on
bryophytes onJuniperus and once on rocklBacidia schweinitziis the most common species of
Bacidia and one of the more common crustose lichens iteeadlorth America including the
Ozarks. It is endemic to eastern North America fraorthern Minnesota to Nova Scotia south to
eastern Texas and central Florida (Ekman, 199631iy

Typical B. schweinitziis unlikely to be confused with any other OzBdcidia The entirely black
or dull brown margined black apothecia with grepihgmenium and bright red-brown exciple in
section (seen even with a dissecting microscopeaique. The thallus is very variable (reduced
in drier situations, increasingly better developaith increasing humidity?). The forms with lighter
brown, pigment deficient apothecia might be condusih B. diffractaor B. polychroabut these
have the exciple and hypothecium yellowish in sextdistinctively KOH+ rose. Sterile thalli can
be confused witlB. diffractaor Phyllopsorassp. See discussion Bf diffracta A specimen from
canopy hardwood twigd.&dd 26084Bhas much smaller apothecia than usual.

Bacidia suffusa(Fr.) A. Schneid.

Thallus on bark or rarely rock or bryophytes, wdhitor rarely gray, superficial, areolate; areoles +
dispersed to crowded and becoming = continuoustlynosarly flat but sometimes raised and
weakly constricted at base, rarely almost bullét2;0.3 mm across, with interspaces * arachnoid
and rarely with a white, fimbriate prothallus (carth bark ofCarya). Apothecia shades of brown to
blackish, rarely pale, scattered, sessile, roundagtakly lobed when old, flat to moderately convex
constricted at base, 0.8-1.5 mm across; disk mas#igium brown, chocolate brown to blackish
brown, often mottled with paler browns, less comm@ale orangish brown or buff-brown, rarely
yellowish, often with thin white pruina; margin @ly slightly darker, even with or slightly raised
above disk, frequently pruinose; young apothecry véten totally white pruinose, with marginal
pruina usually denser and often radiately sulcatametimes rather coarse (marginal pruina
sometimes remaining + sulcate in older apotheE&giple distinctly two parted: inner lens-shaped,
colorless or very weakly yellowish, dense, of galaed, interwoven hyphae with narrow lumina,
80-120(170)um thick; outer cup-shaped, with outer part chesbmatvn, especially rim (KOH-),
paling to colorless inward, 90-120m thick, of radiating hyphae with narrow lumina isna and
several rows of enlarged cells outside. Hypothecnwstly yellowish (KOH-), sometimes colorless,
50-70um thick, of loosely intertwined hyphae with somésenlarged. Epihymenium with clumps
of chestnut brown pigment around paraphyses (K@Hrearly colorless. Hymenium colorless or
streaked with brown above, (KOH-), 100-42@ thick. Ascospores needle-like, 3-17-septate, B8-9
x 2.5-4um. Pycnidia blackish brown, globose, ca. 100 across, with upper wall chestnut brown.
Conidia filiform, curved, ca. 20-30 x Oun. [atranorin] Illlustrations: Ekman (1996), fig€ 342G.

Common, mainly on the boles of hardwoods, rarelyvags, rock or bryophytes on rock and once
on bryophytes oduniperus Bacidia suffusas an eastern North American endemic, known from
northern Minnesota to Quebec south to eastern Taxasorthern Florida (Ekman, 1996, fig. 33).

Bacidia suffusas the most frequently pruinose of the long-sp@@ekties. Rare epruinose forms can
be superficially confused with other species witbvin apothecia but can be recognized by the
colorless inner exciple, outer exciple with sevéagérs of enlarged cells and lack of reactiong wit
KOH. The young apothecia are often completely whitenose and older ones seem to discolor
readily and become very dark brown or blackishtede combined with “normal” brown apothecia
give a distinctive “tricolor” aspect not seen i thther brown-fruited Bacidias.
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Bacidia sp. 32884

Thallus on bark, pale greenish, superficial, camggsof + spherical to irregular, isidioid granules
ca. 50um across to ca. 100 x fdn, loosely attached, weakly dispersed to crowd@tiout evident
hypothallus; granules with coarse, bluntly conmapillae, 10-1fum long (visible under dissecting
microscope), thick-walled with small lumina. Apotiee pale orangish, not pruinose, flat to weakly
concave, rounded or weakly lobed in old age, cantstt at base; margin concolorous with disk,
raised and = thick in young apothecia, remainingiged or even with the disk in older apothecia.
Exciple colorless, outer part cup-shaped, colorless10Qum thick, of indistinct, radiating hyphae
with thick walls and narrow lumina, with end cdllgyghtly enlarged, inner part, colorless, cau4®
thick, of interwoven hyphae, with thick wall andrav lumina. Hypothecium pale yellowish (KOH-
), ca. 30um thick, of £ loose hyphae, with some cells enldrgdymenium colorless, ca. 1Q@n
thick. Asci Bacidiatype. Ascospores needle-like, multiseptate, 46<745-3um. Pycnidia not
found. [no lichen substances]

MISSOURI. GRTER COUNTY: Mark Twain National Forest, along S side of Sk®liDrive (FS
3280), ca. 2.8 mi SW of MO 103, 36° 57'N, 91° 02220-265 m, oak-pindlyssavoodland, on base
of Quercus coccinegdl3 Oct 1997Buck 32884NY).

The strongly papillate, isidioid, granular thallissunique as far as we can ascertain. It seems
certainly new to science and as soon as more asequaterial is collected, will be formally
described. Superficially it might be confused vBthrubella(Hoffm.) A. Massal. or pale apothecial
forms ofB. diffracta both of which differ in having mostly roundedmpapillose thalline granules
andB. diffractahas apothecial tissues KOH+ rose.

Bacidia sp. 44360

Thallus on bark, superficial, scattered, pale greéghtly raised areoles on a white hypothallus;
areoles round to * irregular, 0.05-0.15 mm acrtms400um thick, with a thin cortex. Apothecia
dark gray. blackish or partly tan, scattered, issstat to moderately convex, 0.2-0.5 mm across;
disk medium to dark gray, grayish tan, tan or nedtjray and tan, not pruinose; margin blackish,
thin, even with disk, not pruinose. Exciple outartpnside green-gray (KOH-), or mixed green-gray
and brown (KOH+ purplish), colorless at edge, viayiphae radiating, with large lumina, with end
cells slightly larger, with lumina to @m across; cental part denser, colorless, of thiaked,
intertwined hyphae. Hypothecium colorless, of tdedyphae with * large lumina. Epihymenium
colorless. Hymenium colorless or faintly greenaitezl (KOH-). AscBacidiatype. Ascospores rod-
shaped, 3-septate, 13-15 x 2.543b. Pycnidia not found. [no lichen substances?tewied]

KANSAS. CHEROKEECOUNTY: N of SE Bagdad Road, 0.2 mi W of Missouri state,| 1.6 mi E of
jct with US 166/400, 37°01'35"N, 94°36'35"W, N-Saning ravine in oak woods, on white oak, 31
Oct 2000 Harris 44360(NY).

Externally this species is reminiscentla&fcania naegeli(Hepp) Diederich & v. d. Boom but the
anatomy of the exciple does not agree with th#tisfgroup of.ecaniaas defined by Ekman (1996).
We place it provisionally iBacidia pending further study. It is most likely to be tused withB.
circumspectavhich differs in larger spores and more compacie. It could also be confused with
Fellhaneraspp. which have a dark hypothecium and differentia type.

BACIDINA Vézda,nom. cons(Lecanoraceae)
Folia Geobot. Phytotax. Praha 25: 431. 1991. HpktBacidina phacode&orber) \Ezda.

Crustose lichens, mostly of humid microhabitatsthvémall, sessile apothecia; thalline margin
absent; photobiont chlorococcoid, often aggregatedliscrete units (goniocysts); aBacidiatype,
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with 8 colorless, needle-like, narrow (less thah (&n), thin-walled, 3-7-septate spores; conidia
filiform, mostly curved, rarely needle-like. Refare: Ekman, 1996.

Bacidinais a rather weak genus, held together mainly eytirrow spores and preference for humid
microhabitats. It would not be surprisinggi&cidinaspecies have arisen several times from within
Bacidia The narrowness of the spores makes the cross veai difficult to see and apparently they
are late to develop so that the spores usuallyaappenseptate. Since the number of septa is not
relevant to identification, we have not studied @zaaterial for this character. The genus seems to
be species rich in the Ozarks. Unfortunately tisesall lichens are as yet too infrequently collected
especially on rock, to resolve all of the problemtigch have been added to by recent collections not
yet incorporated.

SeeBacidiaabove for key to species.

Bacidina assulata(Korber) S. Ekman

Thallus on bark, greenish white (darkening in hedma?), + continuous or of irregular, weakly
raised areoles, 0.05-2.0 mm across. Apotheciamrdark brown, rarely tan, or mottled brown and
paler browns; margin concolorous, darker or ligha#en obscured (when protected from light, with
disk pale buff-brown and margin pallid), scatterseksile, + flat to moderately convex , 0.3-0.9 mm
across. Exciple brown tinted at rim (KOH-), otheseicolorless or pale outside, brownish inside, ca.
70-150um thick, of radiating hyphae with end cells enlarged some inner cells also enlarged or
not, with central part of intertwined, colorlesphge with small lumina. Hypothecium colorless, ca.
50 um thick, of intertwined hyphae with some cells egdéal. Epihymenium colorless. Hymenium
streaked with yellow-brown to brown in upper pakOH-), ca. 80um thick. Paraphyses
unbranched, not expanded at tips, or weakly capiaipm across. Ascospores needle-like, 5-9-
septate, 36-43 x 2-2;om (Ekman, 1996). Pycnidia immersed, colorless (Eknm&96). Conidia
filiform, curved, non-septate, ca. 10 x @& (Ekman, 1996). [no lichen substances?, not tgsted

Ekman’s (1996) only North American record of thpesies is from the Ozark ecoregion on oak
from Cherokee County, Oklahoma. The second recsrdniJuniperus Taney Co., Missouri,
Wetmore 84042ZMIN). It is otherwise known from central and east Europe. A lichenicolous
Opegraphaoccurs on the Missouri collection.

Bacidina egenula(Nyl.) Vézda

Thallus on calcium rich substrates, rarely siliqgatek, pale tan or pale gray, superficial, usuafly
small, confluent or * dispersed granules or are@esiocysts), ca. 0.0pbm across, sometimes
fusing and appearing continuous or forming lartiecker (to 15qum) areoles around an apothecium
(usually seen to be composed of goniocysts in@@ctiwhen on sandstones, sometimes not readily
visible, reduced to a few granules among sand graipothecia dark, usually black but disk and/or
margin occasionally brownish or mottled black anomn, sessile, mostly flat, sometimes convex,
round, constricted at base, 0.2-0.5 mm across;imagsgally slightly raised, sometimes even with
disk, or obscured in convex apothecia. Exciple tpasilorless, with rim dark green adjacent to
hymenium, mostly brown at edge below the green (KQidrplish), with brown pigmented area
occasionally continuous with brown of hypotheciuouter portion cup-shaped, 50-70n, of
radiating hyphae with end cells markedly enlargeder portion often with a cellular appearance,
thick-walled. Hypothecium mostly brown (KOH-), ostanally very pale, rarely colorless, g,

of rather loose hyphae with some cells enlargedthyigpenium and with clumps of green of green
pigment (KOH-). Hymenium streaked with green (KQHQum thick; pigment mostly associated
with groups of paraphyses or with asci,. Paraphyabesanched, some not or little expanded at tips,
ca. 2.5um across, others expanded at tips, fmBacross, with a thin green sheath. Ascospores
needle-like, 0-7-septate (Ekman, 1996), 23-31 x2lutn. Pycnidia blackish, immersed, globose,
ca. 100um across. Conidia filiform, curved or spiral, 20-27L..0um. [no lichen substances, not
tested]
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Bacidina egenulas easily recognized by the narrow spores and giadn epihymenium. The color
of the hypothecium is variable, brown to colorlesgn within a single collection. It is very sinila
in external aspect Bacidia coprodesalso common on carbonate rock, and, althouglorasdicate
rock, is likewise similar té-ellhanera silicis While easily separated by spore type (rod-shaped
3-septate in th&acidia andFellhanerg, spores irB. egenulaare sometimes hard to find or see.
Without sporesB. egenulacan be recognized by the mostly colorless excgnd clumps of
paraphyses with expanded, green sheathed end Aedlsnilar speciesB. arnoldianaKoérber,
differing in having a colorless epihymenium, is tamofrom a single Missouri lignicolous collection.

Frequent on calcareous substrates, often in detiuslies on bricks, concrete and mortar, twice on
chert. Ekman (1996) cited a collection from thedoaf®JImus americanaT he distributiorBacidina
egenulais poorly known; scattered collections at NY rafrgen North Dakota south to Louisiana.

Bacidina phacodegKorber) \€zda

Thallus on bark, of a few scattered, small, grdemieoles (goniocysts?). Apothecia whitish or
discoloring(?) to pale buff, with disk usually dlity darker than margin, scattered, sessile, tiflat
convex, 0.2-0.3 mm across; margin even with dislslaghtly raised, obscured in more convex
apothecia. Exciple colorless, ca. |8 thick, of radiating hyphae with narrow lumina amdl cell(s)
enlarged and thick-walled. Hypothecium colorleas 30um thick, of intertwined hyphae with some
cells enlarged. Epihymenium colorless. Hymeniumodess, ca. 65-7(um thick. Paraphyses
unbranched, with tips not enlarged or capitat®, i across. Ascospores needle-like, 5-7-septate,
31-43 x 2um [3-7-septate, 29-45 x 1.5¢2n (Purvis et al., 1992)]. Pycnidia not encountefad.
lichen substances?, not tested]

Rare; the Ozark record consists of scattered apatia the edges of bark plates of an oak (red oak
group) from Madison County, Arkansas. There are al® records further south in Arkansas, in
Jefferson and Prairie counti®&acidina phacodesn otherwise European species, was not reported
for North America by Ekman (1996). It differs frdhe closely relateB. assulatan paler apothecia
with apothecial tissues colorless in cross-section.

There are other collections with whitish apotherid colorless apothecial tissues or consisting only
of white pycnidia occurring in more mesic situagoon tree bases and on rock which may be
referable td. delicata(Leighton) V. Wirth & \€zda. Unfortunately we know this species only from
the literature and in such a poorly understood gnea prefer to await study of verified European
material.

Bacidina sp. 2432

Thallus on decorticate wood, of small, tan (propajseen when wet) rounded or isidioid granules
(goniocysts). Apothecia dark brown, sometimes radtilith lighter brown, scattered to + crowded,
sessile, convex, with margin obscured from therm@gg. Exciple washed with gray-brown in upper
part (KOH+ purplish), orange-brown (KOH-) adjactnihypothecium, otherwise colorless, outward
with radiating hyphae with narrow lumina, with temal cells not much enlarged. Hypothecium
orange-brown (KOH-), of intertwined hyphae. Epihyrnuen colorless. Hymenium sparsely brownish
streaked. Paraphyses unbranched, with tips notnebgolor weakly capitate, ca. 3uBn across.
Ascospores needle-like, 0-3-septate, 24-32 x LuBr2Pycnidia pale to dark brown, semi-immersed,
globose, ca. 10Qm across. Conidia needle-like, often broader toveerel end, almost straight or
slightly curved, 20-30 x 1-1,5m. [no lichen substances?, not tested]

ILLINOIS. UNION COUNTY: Pine Hills, edge of Otter Road, on old sycamogg L4 Aug 1966,
Skorepa 2432NY).

This taxon seems very closeBacidina egenuloide&. Ekman, known from only two collection
from southern Ohio, and may prove conspecific irenmaterial is ever collected. It agrees with
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Bacidina egenuloidea having an uncommon type of conidia (Ekman, 1996e 3) but they are
longer than reported by Ekman fBr egenuloideaAlso the hypothecium iB. egenuloideads
colorless not brown but if the variation encountdereB. egenulas not unusual for this group in
Baciding this difference may not be importaBtacidina egenuloidediffers in having a green
epihymenium.

Bacidina sp. 17399

Thallus on silicate rock, greenish, of scattereddofluent, small, irregular areoles, occasionally
becoming granular (goniocysts). Apothecia paleryivo pale buff, sometimes mottled with brown,
or more orangish with disk buff-brown with paleange-brown margin, scattered, sessile, * flat to
convex; margin concolorous or paler, even with dislobscured in convex apothecia. Exciple
colorless or weakly brownish tinted at rim (KOH-@)radiating hyphae with rather large lumina and
end cells enlarged. Hypothecium light yellow-brofift©H-). Epihymenium colorless. Hymenium
colorless. Paraphyses unbranched, not expandgas$ afrtcapitate, to ca.jom across. Ascospores
needle-like, 0-3-septate, 21-26 x . Pycnidia not found. [no lichen substances?texied]

MISSOURI. RON COuUNTY: St. Francis Mountains, Clark National Forestpgl@€o. Rd. N just N
of Reynolds Co. line, 37°40 N, 90°47 W, on rhyojpebble, 13 Oct 1993 arris 31167-A(NY);
PHELPSCOUNTY: Mark Twain National Forest, Roluf Spring Woodlaedtoration area, W of Forest
Service Road 1516, ca. 4 mi WSW of Newburg, on tside of chert fragment in pasture, 11 Sep
1993,Ladd 17399 Ladd).

This taxon does not seem to match a describedespéecit the available material is scanty. The
silicate rock substrate and pale apothecia withwhrbypothecium are the diagnostic characters.

BILIMBIA De Not. (Biatoraceae?)
[formerly in MYXOBILIMBIA Hafellner andMYCOBILIMBIA Rehm]

Small muscicolous crustose lichens with thin, gtanthalli; photobiont chlorococcoid; apothecia
sessile, thalline margin absent; asci with 8 etligdo fusiform, 3-8-septate spores; conidiomata
unknown; 1 species in the Ozarks.

Bilimbia sabuletorum (Schreber) Arnold
Occasional; usually growing over pleurocarpous r®ss sparsely vegetated areas of wooded
uplands. Apothecia range from nearly black todaaven whitish, sometimes on the same thallus.

BOTRYOLEPRARIA Canals, Hernandez-M., Gomez-B. & Llimona (Verrimaeae?)

Sterile undifferentiated crust with a grayish grelkallus consisting of a felty mass of powdery
granules to about 0.08 mm broad, with a web ofgmtodg hyphae creating a dull appearance;
photobiont chlorococcoid; conidiomata absent; TiEsan the Ozarks. This genus is separated from
Leprariaby its distinctive terpenoid chemistry and shrublagters of hyphae and algal cells, which
are said to resemble microscopically a bunch gfega

Botryolepraria lesdainii (Hue) Canals, Hernandez-M., Gomez-B. & Llimona

Occasional throughout the Ozarks; on damp, sheltdeeply shaded, often mossy, carbonate rocks,
in areas protected from direct runoff, such asawecentrances, under overhangs and in crevices of
massive bluffs. This species is easily identibgdts diffuse felty (not leprose) thallus, habjtabd
characteristic dark gray green color resembiregicilliummold on bread. The only other leprose
lichen that grows on shaded carbonate rotkdpbificans has a thick, powdery, much lighter
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greenish gray thallus, usually with areas of whitesdainin - a terpenoid with;Ralue just above
zeorin]

BUELLIA De Not. (Physciaceae)

Crustose lichens with well-developed, continuowsémlate thalli; photobioftrebouxia apothecia
black, sessile, with thalline margin usually abssntaturity; ascLecanoratype, with 8 brown,
ellipsoid to bacilliform, 1-3- septate spores; p&des in the Ozarks. Reference: Imshaug (1951).
The following key includes several other lichenshwtivo-celled brown ascospores that could be
confused wittBuellia.

1. Apothecia lacking a thalline margin, the rim colorous with the disk.
2. Thallus light gray to white, KOH+ yellow or restictic or norstictic acids).

3. Thallus corticolous.
4. Spores <1jom long, to 6um wide, with bluntly rounded apices . .B. stillingiana
4. Spores >1pm long, >7um wide, with +/- acute apices ........... B. curtisii

3. Thallus saxicolous.
5. Ascospores 3-septate  ............. e, Diplotomma venustum
5. Ascospores 1-septate.

6. Thallus well developed, continuous.

7. Thallus of thick areoles; atranorin, norsticiiod/or stictic acid
Present . ... .. B..spuria

7. Thallus thin, rimose but not areolate; norstictknd high
concentration of connorstictic acid present . ... ... B. maculat®

6. Thallus poorly developed, of small areoles ammf crystals.
8. Thallus KOH+ yellowtored, € ................. B. sequax
8. Thallus KOH-, C+ pink.

9. Apothecia and areoles small, nestled among cogtals;
medulla I; ascospores 11-12 x 6gin . . Buellia sp.17597

9. Apothecia and areoles larger; thallus bullateokate;
medulla I+ violet; ascospores 11-13(-15) x df8 .......
................................ Buellia sp.48927
2. Thallus brown or dark green, rarely grayishamking;KOH- .

10. Thallus corticolous or lignicolous.
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11. Hypothecium brown; paraphyses capitate withsp@uous dark cap Amandinea

11. Hypothecium colorless; paraphyses weakly expdaditips with inconspicuous dark
o7 1 Buellia sp.17744

10. Thallus saxicolous.
12. Thallus not evident, or traces of thin graylittepresent . . . Amandinea punctata
12. Thallus well developed, gray, brown, or grelenis

13. Thallus yellow green, grayish green to darlegrevith confluent, rounded,
granules and no evident prothallus; spores bamithf 3-septate . .........
.............................................. B. vernicoma

13. Thallus brown; spores ellipsoid, 1-septate.

14. Thallus continuous, rimose, lustrous, shinyguder areoles
and a well-developed black prothallus .......... B. tyrolensis

14. Thallus of bullate areoles to squamulose.
15.ThallusC ........ ... ... ... B. badia
15. ThallusC+pink .................. B. badia s. lat.

1. Apothecia with a well-developed thalline margin.
16. Spores thin-walled, the locules notangular ......................Amandinea dakotensis

16. Spore walls thickened, the locules angulaoanded, well separated from the outer w&inodina

Buellia badia (Fr.) A. Massal.
Rare; from Hughes Mountain Conservation Area indastern Missouri Ozarks, associated with
Buellia spuriaandAspicilia cinerea s. laton rhyolite.

Buellia badia s. lat.

Uncommon; associated with various crustose licloanfyolite. Apparently differs from typic8l.
badiaonly in containing gyrophoric acid, which has heen reported for the species previously. The
status of this probable chemotypeBotbadianeeds to be more carefully studied. It is moreroom

in the Ozarks than the TL.Cchemotype (both occur at Hughes Mountain). [gyosghacid]

Buellia curtisii (Tuck.) Imshaug (8Baculifera curtisii(Tuck.) Marbach)

Occasional on exposed to lightly shaded hardwooltisn growing on upper branches of canopy
trees; found once on chert. In the field this speeippears identical B stillingiana [norstictic
acid]

Buellia maculata Bungartz (=B. stigmaeal'uck.?)

Frequent on lightly shaded siliceous rocks, esfigahert fragments and boulders, in woodlands.
This species has been confused Vthspurig which has a thicker thallus, immersed apothecia,
occurs in more exposed sites, and typically costsiittic acid (occasionally norstictic acid). bbc
populations, as well as specimens from elsewhezastern North America determined by Imshaug
asB. stigmaeaare characterized by an unusual, high concemraf connorstictic acid. The name
is used with question since Bungartz (2004) K8ysnaculataas having atranorin in addition to
norstictic acid. This will have to be resolved lyaxamination of the type. The somewhat similar
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B. spuriaalways contains atranorin in addition to sticticrmrstictic acid. The lichenicolous
Polycoccum microstictunfLeighton) Arnold? occurs on one collection.[natst (major) &
connorstictic (major) acids]

Buellia mamillana (Tuck.) W. A. Weber

Rare, a single collection from the southern edgéhefOzarks. In the eastern United States the
species has a scattered southeastern distribitBanost distinctive feature is the slightly yellicwv
UV+ orange thallus. [xanthone, stictic acid agg.]

Buellia sequax(Nyl.) Zahlbr.

Thallus whitish gray, + flat to convex , scatteagdoles nestled among rock grains or well developed
of * continuous areoles, KOH+ yellow to red; mdaut. Apothecia beside and between areoles,
with slightly raised margin. Exciple and epitheciumown. Hypothecium orangish brown.
Ascospores small, 9-112.5 x 4.5-5-6(-6u8). [txanthone?, norstictic acid agg.]

Rare, on dolomite? but upper layer is HCI- (calcimawstly leached out?) and once on sandstone in
gladesBuellia sequaxs known from Europe (Scheidegger 1993) and israon in southwestern
and western North America (Bungartz et al. 2004)sTs another species which can be confused
with saxicolous forms oAmandinea punctatar Buellia sp.17597 if KOH reaction is missed.

Buellia spuria (Schaerer) Anzi

Frequent on exposed to lightly shaded siliceouksat glades and wooded uplands. This species
has a thick light gray thallus evocative of thdltieofLecanora oreinoidesStrains with stictic acid
and norstictic acid occur in the region. A few spemns from Oklahoma on sandstone will key here
but differ fromB. spuria s. strin lacking greenish pigment in the exciple andawing larger, more
irregularly shaped ascospores. They may receiventaric recognition at some future date. [1)
atranorin, norstictic acid (minor), stictic acidgag?) atranorin, norstictic acid agg.]

Buellia stillingiana J. Steiner

Common on boles and branches of a variety of hand&/oin exposed to moderately shaded
situations. This species grows on young tree¢driields and along woodland edges, as well as on
older trees in mature woodlands. [atranorin andéostictic acid]

Buellia tyrolensis Kérber (=B. novomexicande Lesd.)

Infrequent on exposed, relatively small, sandstame chert fragments in dolomite glades. This
species is easily recognized by the chocolate btbaitus with a well-developed black prothallus,
and the restricted habitat. The 2'-O-methylpertataid chemotype is the more common in the
Ozarks.Buellia tyrolensis s. strapplies to the norstictic acid chemotype. Schajded1993)
recognized the 2'-O-methylperlatoic chemotyp8 asisca(Anzi) Kernst. (1893) but this name is
unavailable as it is a later homonymBoffuscaArnold (1872). The disposition &. novomexicana
as to chemotype remains unresolved as it has nen bgpified (Bungartz 2004). [1) 2'-O-
methylperlatoic acid; 2) norstictic acid agg.]

Buellia vernicoma (Tuck.) Tuck. (=Gassicurtia vernicom@rluck.) Marbach)

Local on lightly shaded sandstone or igneous rooksboth outcrops and massive boulders,
invariably associated with and often growing uptullt of Pertusaria plittianaor Phlyctis
“petraea”. [xanthone]

Buellia sp. 17597

Rare, a single Missouri collection on sandstondleibn exposed dolomite ledge in glade. Easily
mistaken for saxicolou®&mandinea punctatar B. sequaxif C or KC reaction overlooked.
[gyrophoric acid?, not tested with TLC]
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Buellia sp.17744

Thallus of scattered granular areoles; apothedia lwown to brown black disk and paler margin;
hypothecium colorless; paraphyses slightly exparatetips with inconspicuous dark cap; ascus
Bacidiatype; ascosporaBuellia-type, 14-16 x 6-7um. [no substances?, not tested]

Rare; known from a single collection on old timbefsmall bridge over a wooded creek. The pale
hypothecium and epihymenium suggest the possilafitgclusion inRinodina Also the possibility
that this taxon might belong iAmandineas. latcannot be ruled out as pycnidia have not been
found. If the above characters are not noted, uldvbe named a&mandinea punctata

Buellia sp. 48927

Rare; a single Arkansas specimen from exposed &aredsn bluff top. The bullate areolate thallus,
I+ violet medulla, green pigment in exciple andgpaenium, rather large ascospores and gyrophoric
acid make this taxon very distinctive. Unfortungteb name leaps from the avaiable literature.
[atranorin? (trace), gyrophoric acid]

CALICIUM Pers. (Caliciaceae)

Corticolous or lignicolous crustose lichens witimtto obscure, grayish thalli; photobidimebouxia
apothecia stipitate, dark, small, urceolate tindylcal; asci disintegrating early into a mazaediu
with numerous small, ellipsoid, greenish, 1-se@pt@es; pycnidia sessile to immersed, with broadly
ellipsoid conidia; 3 species in the Ozarks. Refeee Tibell (1975).

1. Lower portion of exciple with brown pruina; sper<Sumbroad ....................... C. salicinum
1. Pruina lacking or whitish and restricted to nirmaf exciple; spores prevailingly 3&m broad.
2. Pruina absent; ascioften>dfh long .......... ... . . . C. abietinum

2. Margin of exciple white pruinose; ascitodfilong ......................... C. glaucellum

Calicium abietinum Pers.

Uncommon on shaded bolesRifius echinatan open woodlands, usually growing near the bése o
the tree. This species has a darker, less ludtinallas and stouter fruits than ddgisaenothecopsis
nana which also occurs oRinus echinata

Calicium glaucellum Ach.
Apparently uncommon or overlooked; known only fraacorticate, standing de&uercusin
wooded uplands.

Calicium salicinum Pers.
Occasional on wood and bark@tiercusin lightly shaded, wooded uplands.
CALOPLACA Th. Fr. (Teloschistaceae)

Crustose to subsquamulose lichens, with thalliirmpfrom nearly absent to continuous, areolate,
subsquamulose, or lobate; photobidreébouxia(sometimes considered to eséudotrebouxig;
apothecia sessile orimmersed, thalline margingmtes becoming obsolete; a3@loschistesype,
with 8 ellipsoid to ovate, hyaline, polariloculaases; pycnidia immersed, conidia ellipsoid; a [hoor
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understood genus badly in need of revision; 24ispaewrrently known from the Ozarks. [orange
species reactingKOH+ magenta contain anthraquinarsslly parietin] References: Wetmore
(1994, 1996, 1998).

1. Thallus saxicolous.
2. Thallus leprose or granular sorediate, yellowadten.

3. Thallus leprose, ecorticate, grayish yellow . .......................... C. chrysodeta

3. Thallus granular sorediate, usually with someicate areoles, golden to lemon yellow . . .
................................................................ C. citrina

2. Thallus not sorediate, variously colored.
4. ApotheciaKOH+ magenta, yellow to orange, sesgillusKOH- orKOH+ magenta.
5. Thallus well developed, orange,KOH+ magenta.
6. Thallus lobate to placoid or subsquamulose, show

7. Thallus distinctly lobate, with dense white priicreating a dull
pinkish orange appearance ................. C. galactophylla

7. Thallus placoid to subsquamulose, not notahlynmse, vivid
orange to reddish orange.

8. Thallus reddish orange, of thin, continuous ssulamulose
areoles; rare on massive siliceous exposures isdhthern
Ozarks............................LC.cinnabarina

8. Thallus orange, of discrete, thick, sublobateasaules;
occasional on siliceous fragments and boulderenaft
carbonateglades ................... C.."squamosa”

6. Thallus crustose, not typically showy.

9. Thallus pale yellow to grayish or brownish yalldghin, continuous
to rimose; mostly in shaded habitats; sporesghdong ........
..................................... C. flavovirescens

9. Thallus orange, areolate; mostly in exposedthatispores <1gm
long.

10. Thallus yellowish, with well-developed areolésis of the
apothecia containing algae; rare on hard limesiotiee
extreme easternOzarks . ............... C. vitellinula

10. Thallus distinctly orange, scant to areolatacipiently

sublobate; rims of the apothecia essentially witlzgae;

common and widespread on diverse rock types .
.................................. C. subsoluta

5. Thallus absent or thin and grayish andKOH-, estricted to a few small yellow
areoles
associated with the apothecia andKOH+ magenta.
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11. Thallus evident, gray; on siliceous rocks.

12.Apothecial margins orange; thallus thin andstidct . .
C. arenaria

12.Apothecia margins gray, often indistinct; thalkvident,
areolate . ... C. sideritis

11. Thallus various; on carbonate rocks.

13. Thallus bluish gray; spore isthmt3.5 pm; on sheltered,
shaded, massive bluff outcrops ............ C.sp. #1

13. Thallus absent, or consisting of a few yellowodes
associated with the apothecia; spore isthmus tpubin
exposed, often disturbed, sites ......... C. feracissima
4. ApotheciaKOH-, black, immersed; thallusKOH-
14. On siliceous rocks; ascosporesupto 12 xB5.4............. C. conversa
14. On carbonate rocks; ascospores >12 x6.5um.............. C. atroalba
1. Thallus corticolous.
15. Apothecia and thallusKOH-.
16. Thallus obscurely sorediate . .. ...t e C. obscurella
16. Thallus not sorediate.
17. Apothecia yellowish, with a whitishrim .. ... ................. C. ulmorum
17. Apothecia brownish, the rim concolorous totdligpaler.
18. Apothecia dark brown, not pruinose; thallusaorish . ... Cbrunneola
18. Apothecia tan to brown, pruinose; thallus pale......... C.camptidia
15. ApotheciaKOH+ magenta; thallusKOH- orKOH+ magen
19. Thallus pale to grayish,KOH-.
20. Thallus dark gray; apothecia yellowish orangéh a gray thalline rim C. cerina

20. Thallus pale to light gray; apothecia browrtizlorange, the rim concolorous with
the disk

21. Apothecia dark brown to blackish, the rim oftedistinct . . . . C. pollinii
21. Apothecia orange, with a distinct orange rim ....... .. .. C. holocarpa
19. Thallus yellow to orange,KOH+ magenta.
22. Thallusnotsorediate ............ ..ottt C. flavorubescens
22. Thallus sorediate.
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23. Thallus chrome yellow to pale grayish, thin armmbntinuous; in light shade
inwoodlands .......... ... ... ... . C. chrysophthalma

23. Thallus bright orange, areolate; on exposeddvasa sometimes bark . .
.............................................. C. microphyllina

Caloplaca arenaria(Pers.) Mdll. Arg.

Rare and restricted to exposed to lightly shadadstane at a few sites scattered across the region;
usually occurring on small boulders and fragmeiitse small, dark orange apothecia and thin gray
thallus are diagnostic.

Caloplaca atroalba(Tuck.) Zahlbr.
Infrequent in the western Ozarks, rare eastwardinoestone, usually in shaded sites.

Caloplaca brunneolaWetmore

Occasional on boles and branches of trees in wodd|aften growing on younger branches, but not
one of the earliest pioneer species. This licreis on both hardwoods adwhiperus virginiana

It has a darker thallus than dd@spollinii, although the apothecia are similar except fog siad
theirKOH reaction:KOH+ magenta @. pollinii andKOH- inC. brunneola

Caloplaca camptidia(Tuck.) Zahlbr.

Common on lightly shaded boles of hardwood treegsdodlands. The spores are typically 11-12
x 6 um, with an isthmus >5.5um broad. This speigesasily separated from oth€aloplaca
species by the tan to brownish, pruinose apothbatan the field care must be taken not to confuse
it with species oBacidiathat have pruinose apothecia, suclBagolychroa

Caloplaca cerina(Hedw.) Th. Fr.

Frequent on lightly shaded boles and brancheseastin woodlands. In areas of extensive
woodlands, this species can be part of the ealbycer cohort on young branches, but in areas with
extensive disruption of the woodlands it becomescscand restricted to older trees. The distinct
gray thalline margin of the apothecia is charasteri although it can become obscure on old
apothecia.

Caloplaca chrysodeta(Vain. exRasanen) Dombr.
Rare; on sheltered, dry shaded lower and mid fatesassive dolomite bluffs, usually in areas of
high humidity that are protected from direct wegtin

Caloplaca chrysophthalmaDegel.

Frequent on lightly shaded tree boles, usuallyp@owooded uplands or along the edges of glades.
Although it grows on a variety of hardwoods as veslJuniperus virginianaQuercus stellatas
overwhelmingly the most common substrate.

Caloplaca cinnabarina(Ach.) Zahlbr.

Rare and restricted to massive exposures of hadstane at a few sites in the Arkansas Ozarks,
usually occurring on or just below bluff summitghe vivid orange-red thallus patches are among
the most conspicuous and striking lichens in tharz

Caloplaca citrina (Hoffm.) Th. Fr.

Occasional and local, in sheltered areas on magstkdormations that are subject to relativelyrhig
light intensities. Most populations are from carate rocks, but it also grows on sandstone when
there is overlying dolomite, and presumably, cagtemineralization of the sandstone. This species
grows on overhung vertical faces and under shdkalges where there is little exposure to rain or
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runoff. Typical forms ofC. citrina are entirely granular sorediate, although thediarare largely
corticate and can appear to be almost isidiatemeSpopulations in the region have marginally
sorediate areoles; these have been segregatediety ftavocitrina (Nyl.) A. E. Wade, but this
element intergrades completely with the typical pmaiogy.

Caloplaca conversgKremp.) Jatta

Rare on exposed to lightly shaded rhyolite andtchad exposed sandstone in an extensive dolomite
glade ravine. This species has immersed blackapiat and appears more likeAspiciliathan a
Caloplaca

Caloplaca feracissimaH. Magn.

Locally frequent on disturbed carbonate substratekiding concrete, limestone blocks in walls and
foundations, and similar habitats; more rarelyiorektone and dolomite in natural habitats such as
glades. This is one of the most common lichenghenfew truly urban areas of the Ozarks,
consistently associating wittndocarpon pallidulum The correct name for this common lichen is
guestionable.

Caloplaca flavorubescengHuds.) J. R. Laundon
In the Ozarks, this is an uncommon but widely siied species of the lower boles of trees,
particularlyQuercus velutinan open situations, such as along glade margid®a open ridgetops.

Caloplaca flavovirescengWaulfen) Dalla Torre & Sarnth.
Very common on shaded rocks, particularly in mésibitats, occurring on both carbonate and
siliceous substrates. This species also colowizksoncrete and stone work in lightly shaded areas

Apothecia ofC. flavovirescensire occasionally parasitized Muellerella lichenicola(Sommerf.
exFr.) D. Hawksw., a peritheciate fungus with polysus asci and septate, brown ascospores.

Caloplaca galactophylla(Tuck.) Zahlbr.
Rare and local on a few massive dolomite exposargkdes and on blufftops in the northern half
of the Ozarks.

Caloplaca holocarpa(Ach.) A.E. Wade
Although this species is known to occur, albeielgrnorth and northwest of the Ozarks, the only
local record is fronAsimina trilobabelow a dolomite glade in the southeastern MisSDmarks.

Caloplaca microphyllina (Tuck.) Hasse

This is primarily a species of decorticate wood] ancasionally exposed bark, in prairie regions.
Weathered, exposed decorticate fenceposts madelfroiperus virginianaor Maclura pomifera
are typical substrates. Less commonly, this spemteurs on bark and wood in open woodlands.
This species is common in the prairie-affiliatestdcts or predominantly cleared ranching districts
of the western Ozarks, but local and uncommon eadtvand unknown from the lllinois Ozarks.

Caloplaca obscurella(Korber) Th. Fr.
Known only from Taney County, Missouri, as reporbgdVetmore (1994).

Caloplaca pollinii (A. Massal.) Jatta

Frequent on lightly shaded twigs, and occasiorailyree boles. This species occurs on a variety
of hardwoods, as well as daniperus virginiana The apothecia are typically 0.4-0-8) mm broad,
dark brown, sublustrous, with an entire rim. Spems with slightly larger apothecia sometimes
exceeding 1 mm broad, with a dull, orangish disid &equently with a crenulate rim, were
previously referred t€. ferruginea(Huds.) Th. Fr, but are herein considered a pb&€&e pollinii.
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Caloplaca sideritis(Tuck.) Zahlbr.
Infrequent on exposed to lightly shaded silicemgks, growing on chert, sandstone, rhyolite, and
granite.

Caloplaca "squamosa"(de Lesd.) Zahlbr.

This species is occasional on chert fragments adsdcwith weathered dolomite exposures in
glades. It usually grows in close association vather lichens, and sometimes appears to be
somewhat parasitic. Caloplaca squamosanay not be the correct name for this distinctive,
subsquamulose lichen — it also matches fairly weldescription fo€C. inconnexgNyl.) Zahlbr.

The apothecia are essentially concolorous withthkus, with the thalline margins of the apothecia
slightly lighter. The spores are relatively smeadinging to ca. 1am long, with a broad isthmus
typically exceeding 4.5m.

Caloplaca subsoluta(Nyl.) Zahlbr.

Very common on exposed dolomite on glades anddjlaffd occasionally on other exposed to lightly
shaded carbonate substrates and rarely on silicecks. As used here, this is a variable species,
ranging from a well-developed areolate thalluscattered apothecia and scant areoles.

Caloplaca ulmorum (Fink) Fink

Uncommon on lightly shaded hardwoods at scatteted across the northern half of the Ozarks.
This species becomes more common to the north ast af the Ozarks, growing on exposed to
lightly shaded boles of trees in prairie regions.

Caloplaca vitellinula (Nyl.) H. Olivier
Rare on hard limestone of massive bluff exposurésd extreme eastern Ozarks of southern lllinois.

Caloplacasp. #1

Apparently rare, on massive carbonate bluffs ihthgshaded, sheltered areas protected from direct
wetting by rainfall or runoff. This is a distine&é but inconspicuous species with an areolate,
lustrous, bluish gray thallus, with the areolesdgly confluent and continuous. Potions of the
thallus are typically suffused with yellow, perhapdicating incipient apothecia. The apothecia are
common and tiny, ranging from 0.15-0.20 mm broadaurity, with a well-developed, plane orange
disk and a thickened, paler orange margin. Ttredfghe paraphyses are notably expanded, with
the upper 1-3 cells 3-3.5 um broad. The ascospwee$0-13 x 5-7 um, with the isthmus 3.5-5 um
broad.

CANDELARIA A. Massal. (Candelariaceae)

Small, lemon yellow foliose lichens with a palejzrhate lower cortex; photobionfrebouxia
apothecia sessile, with a well-developed thallirregm; asciCandelariatype, with 16-32 hyaline,
ellipsoid, simple (rarely 1-septate) spores; pyenfrotuberant, yellow, with ellipsoid conidia; 2
species in the Ozarks.

1. Thallus sorediate, individual thalli small amggular; apothecia lacking ................1 C..concolor

1. Thallus esorediate, individual thalli round amell-delimited; apothecia common ........... C. fibrosa

Candelaria concolor(Dicks.) Stein

Very common on a wide variety of corticolous sudigs, as well as lignum, shaded rocks, and
anthropogenic substrates such as concrete, rustedsphalt shingles, and even old tires and vinyl
This species is especially common in shelteredsaard crevices of tree boles where saturation from
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rainfall is infrequent. The lichen may be more coom in wooded uplands than would first appear;
often there are only minute, scattered, individhalli of 2 mm or less on a tree bole, and theabith
are pervasively distributed through the woodlanithoaigh not initially apparent. Forms that are
almost totally composed of masses of soredia haga keferred to as vaftfusa(Tuck.) Burnham,
but there appears to be a full range of intergadiorphologies. [calycin]

Candelaria fibrosa (Fr.) Mull. Arg.

Occasional throughout the Ozarks on exposed uppaches of canopy trees in mature woodlands,
and less commonly on younger trees in light shddhes species also occurs rarely on lightly shaded
rocks. [calycin]

CANDELARIELLA Mill. Arg. (Candelariaceae)

Granulose to minutely subsquamulose, lemon yellmstose lichens with small, sessile, concave,
yellow apothecia with a thalline margin; photobidmebouxia asciCandelariatype, with 8-32
small, hyaline, ellipsoid, simple (occasionallydptate) spores; pycnidia emergent to immersed,
yellow, with globose to ellipsoid conidia; 3 spexia the Ozarks.

1. Thallus sorediate, sometimes consisting of diequatches of soredia with no apparent thalluses8B per ascus
.............................................................................. C. reflexa

1. Thallus esorediate, although sometimes congisfiaggregations of minute, corticate, spheradshgles; spores
12-32 per ascus.

2. Thallus saxicolous, subsquamulose . ........... ... .. C. vitellina

2. Thallus corticolous, of minute, corticate, sghémgranules .................. C. xanthostigma

Candelariella reflexa (Nyl.) Lettau

Frequent on exposed to lightly shaded corticolausssates, especially twigs of small trees on
glades. Sterile sorediate corticoldDandelariellathalli are frequent throughout the region, and
vastly outnumber fertile material. Sterile mateoBC. reflexaappears identical tG. efflorescens
R. C. Harris & Buck, an eastern species with 32epper ascus, but since all fertile material known
from the Interior Highlands has eight spores p@&usssterile Ozark material is defaultedGo
reflexa [calycin]

Candelariella vitellina (Hoffm.) Mall. Arg.
Local on exposed, massive siliceous substratdsdimg sandstone and chert in glades and on bluffs;
infrequently found on lightly shaded sandstonalyj@n]

Candelariella xanthostigma(Ach.) Lettau

Frequent, but seldom abundant, on exposed toyightded hardwoods, typically on mid boles of
larger trees in wooded uplands. This speciesvyem@ominant, but occurs as diffuse or solitary
patches, typically among other lichens on furrowedrregular, bark. A typical habitat is small
exposed branches of trees and shrubs on gladedargiglade margins. [calycin]

CANOPARMELIA Elix & Hale (Parmeliaceae)
Light gray to blue-gray, adnate foliose lichendwidunded lobe apices, eciliate, isidiate or s@tecli
upper cortex containing atranorin, mostly withowrkings or pruina; lower cortex dark, lustrous,

rhizinate, the rhizines prevailingly simple, occasllly furcate to coalescing, generally absent near

89



the lobe margins; photobiomtebouxia apothecia not seen in Ozark material, sessiteyioywith

a well-developed thalline margin; epithecium brastmihypothecium hyaline; adogécanoratype,
with 8 simple, hyaline, ellipsoid spores; pycnidiat seen in Ozark material, immersed; conidia
filiform to bifusiform; 3 species in the Ozarks.

1. Thallus isidiate; upper cortex smooth, with fieéiculate white marks near lobe tips; substratest always
CONITBIOUS .« o ettt e e e C. caroliniana

1. Thallus sorediate; upper cortex sometimes ridgédacking pronounced reticulate white marks;sstaie
various.

2. Upper cortex smooth to locally somewhat ridgeat,foveolate; medulla KOH- (divaricatic acid) . .
....................................................................... C. texana

2. Upper cortex strongly reticulate ridged, cregiinfoveolate appearance; medulla KOH+ yellow . ..
................................................................... C. crozalsiana

Canoparmelia caroliniana (Nyl.) Elix & Hale

Thallus to 15 cm, deep bluish gray, the lobes glpi2-4 mm broad, closely juxtaposed and often
with overlapping margins, secondary lobes shodatening into rounded tips; upper cortex dull
except near lustrous and frequently brown-tingesl ¢if the lobes, which are characterized by a fine
reticulation of pale, slightly elevated markingsese developing into cracks or becoming obscure
in older portions of the thallus; laminal isidiausdolant on all but the lobe tips, cylindrical, breawn
tipped, simple to furcate or occasionally corall@d6 mm thick x 0.2(-0.4) mm tall; lower cortex
tan to dark brown. [atranorin, perlatolic acid]

Occasional in intact wooded uplands and along magsuff summits in the southern half of the
Ozarks, occurring on bark and decorticate woodherbbles and larger branches of lightly shaded
older conifers, includinginus echinataandJuniperus virginiana There is a single record from a
shaded sandstone boulder.

Despite the proliferation afuniperusin the Ozarks over the last century, this lichppears to be
confined to sites with remnant natural integritglancohort of older conifersPunctelia rudecta
frequently has incompletely reticulate white magamear the lobe tips, but can be differentiated by
the presence of pseudocyphellae, pale lower syréexceC+ red medullary reaction resulting from
the presence of lecanoric acid.

Canoparmelia crozalsiana(de LesdexHarm.) Elix & Hale

Thallus blue-gray, to 15 cm broad but usually <d0broad, lobes typically 3-5 mm broad; lobe tips
with a faint pattern of fine white reticulationfiese developing into a £ symmetrical network of
raised ridges 0.1 - 0.2 mm broad over most oftiabus, creating a distinctly foveolate appearance;
soralia common, laminal, initially round and cé& éhm broad, mostly developing on the ridges of
the upper cortex and eventually coalescing intedimor sometimes massed aggregations of farinose
pale soredia; lower cortex brown to sometimes pala the margins, black towards the center.
Infrequently the lobe tips can have a thin layewhbitish pruina. [atranorin, stictic acid]

Occasional and scattered through the Ozarks, ysoedlurring as widely scattered individuals on
the lightly shaded to exposed boles of hardwoanisiesimes in disturbed sites, such as along the
borders of old fields. Common substrates inclQdercus, Gleditsia, FraxintmndUImus It is also
known fromJuniperusand from a single collection from lightly shadégalite along a stream.

See comments und€r. texana
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Canoparmelia texana(Tuck.) Elix & Hale

Thallus pale blue-gray, to 15 cm broad, the lolgpiéally 3-6 mm broad and often overlapping at

their margins, to 4 cm long, with broadly expandédhe apices; upper cortex smooth in younger
portions of the thallus, sometimes becoming wridkfeage, but never creating a regular pattern of
reticulations and foveolate depressions; lobedffen with a faint pattern of pale angular markings

soredia abundant, laminal, originating as minutectitorm soralia about 0.1 mm in diameter and

coalescing into masses of farinose soredia, p#atigualong ridges and folds of the thallus; lower

cortex brown at the margins, dark brown to blackaxls center; apothecia rare, laminal, basally
constricted, with a brown disk to 5 mm broad angaally sorediate thalline margin. [atranorin,

divaricatic acid]

Locally frequent in lightly shaded uplands, suckparsely wooded ridges and along glade margins,
especially in the western and southern Ozarks.s $pecies grows on a variety of trees, but is
especially common afuniperus virginiana, Pinus echinaaadUImus alatait occurs on both older
boles and on branches and young trees.

Unusually ridged specimens 6f texanamight be confused witl. crozalsianabut differ in that

C. texanahas smaller initial soralia, broader lobes, ahgliglighter color, and lacks the regular
network of isodiametric patches on the upper codegarated by narrow ridges. Forms of
Myelochroa aurulentavith a uniformly white medulla might be confusedhnC. texana but in
addition to the chemical differencédyelochroahas coarser, more friable soredia, and is rhiginat
to the thallus margin.

CATILLARIA A. Massal. (Catillariaceae)

Small crustose lichens with thin to obscure thallitotobiontMyrmecia or Dictyochloropsis
apothecia small, dark, sessile, usually convex;@atillaria-type, with 8 small, hyaline, narrowly
ovoid, 1-septate spores; pycnidia immersed, wiipsaid to bacilliform conidia; 3 species in the
Ozarks.

1. Corticolous; apothecia black ......... ... .. . uuii e e C. nigroclavata
1. Saxicolous.

2. On calcareous rocks; apothecia brown; exciple @ecept at outer edge; hymenium colorless . . . ..
..................................................................... C.lenticularis

2. On siliceous (rarely calcareous) rocks; apothetackish; exciple dark throughout; lower portiafhn
hymenium usually greenish .. ... ... . . . . . C. chalybeia

Catillaria chalybeia (Borrer) A. Massal.
Rare on lightly shaded sandstone in the westermk®za

Catillaria lenticularis (Ach.) Th. Fr.

Occasional, and perhaps overlooked; on lightly etdatblomite, especially in the western Ozarks.
This species has small, chestnut brown, stronglyeo apothecia on a thin, sordid thalluscania
species could be confused with this species ambaps, are best separated by ha®Bagidiatype
asci.
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Catillaria nigroclavata (Nyl.) Schuler

Frequent throughout the Ozarks, on exposed tdyighaded twigs, branches, and small tree boles
in thickets, occurring on a wide variety of hardwe@ndluniperus often collected unintentionally
as an admixture.

CATINARIA Vain. (Bacidiaceae)

Small crustose lichens with thin continuous thadhptobiontDictyochloropsis apothecia sessile,
lacking a thalline margin, epihymenium brownishpbthecium pale; asci lacking an ocular chamber
and axial mass, tholus IKI+ blue, with 12-16 (inr€)d-septate ascospores, these with an evident
gelatinous halo; conidiomata unknown; 1 specidh@énOzarks.

Catinaria neuschildii (Korber) P. James
Known only from an exposddimusin a degraded limestone glade in southwesternddiss

CHAENOTHECA Th. Fr. (Coniocybaceae)

Crustose lichens with thin or obscure thalli; phddmt (in ours)Stichococcusr Trebouxialike;
apothecia dark, stipitate, globose to subcylindirigsci disintegrating early into a mazaedium with
numerous, minute, brown or greenish, simple, glelsp®res; conidiomata simple or pycnidia, with
ovoid conidia; 2 species in the Ozarks.

1. Photobionstichococcusthe cells elongate, <3m wide; apothecia with yellow-green pruina; sp&esum
diamEter . C. furfuracea

1. Photobionfrebouxialike, the cells rounded, 10-16n diameter; apothecia with white pruina or pruibaemt;
spores 3.5-4. 5 m diameter . ... ... e C. brunneola

Chaenotheca brunneola/Ach.) Mull. Arg.
Known from a single collection (Buck 18115, NY) iinca mesic site in Carter County, Missouri,
growing on hardwoods.

Chaenotheca furfuracea(L.) Tibell

Known from a few scattered sites in the southerarkz growing in sheltered areas in high light
intensities with little exposure to direct runoffrainfall. Habitats and substrates include rich s
or humus under bluffs, under overhanging sands@meng tree roots, and on rhyolite outcrops.

CHAENOTHECOPSIS Vain. (Mycocaliciaceae)

Corticolous crustose fungi with thin, whitish thalbhotobiont lacking although some species
consistently associated with algae or other lichepsthecia black, minute, stipitate, subglobose; a
narrowly cylindrical, with a broad apical dome peated by a central canal; asci with 8 brown,
ellipsoid, simple to 1-septate spores — the asdiljedisintegrating as the spores mature; pycnidia
rare, the wall with outwardly pointed cells withig$oid conidia; 5 species in the Ozarks.
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1. Spores 1-septate.

2. Spore septum thinner and/or paler than outarespall; weakly associated with chlorophycean algae
......................................................................... C. pusilla

2. Spore septum as thick as and colored similarbuter spore wall; photobiont absent . . C. debilis
1. Spores simple.
3. Thallus whitish; oPinus spores=3.5 umbroad ............. ... ... .o C..nana
3. Thallus obscure to sordid; substrate variousrespto 3 um broad.
4. Associated witfrentepohlia. . .. .......... .. . C. rubescens

4. Associated with chlorophyceanalgae . ........ oo . i L. C. savonica

Chaenothecopsis debiligSm.) Tibell
Scattered in the northern portion of the Ozarksmfisouthwestern Missouri eastward; generally
growing on decorticate hardwood.

Chaenothecopsis nandibell

Frequent on exposed to more often lightly shadell 6BPinus echinatausually growing on the
lower bole and base, especially on trees with delleloped plates and furrows in the bark.
Frequently the lower boles Bfnus echinatan wooded uplands have small sterile white pattiis
are presumably this species.

Chaenothecopsis pusilldAch.) A.F.W. Schmidt
Rare on well drained decorticattinus echinataand hardwoods in woodlands, usually in
microhabitats sheltered from much direct water acint

Chaenothecopsis rubescerigain.
Known only from the bole of a dead stand@gercusn the southeastern Missouri Ozarks.

Chaenothecopsis savonicgRasanen) Tibell
Apparently rare; known from two sites in woodedamals - one a decorticate fallBmuslog and
one fromChaenotheca furfuracea

CHRYSOTHRIX Mont. (Chrysothrichaceae)

Bright yellow leprose lichens with ecorticate, uasfied thalli, prothallus apparently lacking;
photobiont chlorococcoid; local material alwaysridé¢e but apothecia reported to be tiny, sessile,
with a thin ecorticate margin; asci with the inm&ll extended into an I+ blue tube, with 8 hyaline,
ellipsoid, 3-septate spores; conidiomata unknowspeties in the Ozarks.

1. Thallus corticolous, KOH- . ... e e e e e e e e C. candelaris
1. Thallus saxicolous,KOH+ reddish .. .......... . . i C. chlorina
Chrysothrix candelaris (L.) J.R. Laundon

Occasional on boles of both hardwoods and softwood®odlands, usually in mesic sites such as
along streams or on talus slopes. The thalli occmones not subject to water runoff, such asen t
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underside of leaning treef.cer saccharumeems to be a preferred substrate. [pinastmc(acour
region) and/or calycin]

Chrysothrix chlorina (Ach.) J.R. Laundon

Local in sheltered crevices and under overhangsasisive siliceous rock exposures on glades and
bluffs. This species occurs on both igneous raeid sandstone. Local populations usually have
high concentrations of calycin and reactKOH+ relddigcalycin, vulpinic acid]

CLADONIA P. Browne (Cladoniaceae)

Fruticose lichens with well-developed, usually pent, basal squamules having an evident upper
cortex; photobionTrebouxia apothecia convex to globose, sessile on the salearto terminal on
well-developed attenuate, blunt, or cupuliform, madbantly branched to simple podetia, these
sometimes squamulose, in some species the pogaitalty remaining sterile; asci with thickened
I+ blue apical dome, with 8 hyaline, simple, fusifoto ellipsoid or ovoid spores; pycnidia with
short-acicular, arcing conidia; 40 species in@zarks.

This genus is interpreted to include the Reindédrdns, formerly segregated as the geblasling,
which have an evanescent primary thallus and ctarsiic multiple-branched podetia. Most species
of Cladoniarequire an organic matter in the substrate toimecestablished. References: Thomson
(1967). Note that Ahti (2000) considered sevesatediate taxa with large squamules to be chemical
strains of a single species. In the Ozarks, tluslavincludeC. polycarpia, C. polycarpoideand

C. sobolescensvhich Ahti included unde€. subcariosa

Key to the species groups dfladonia in the Ozarks

1. Thallus, even when well developed, consistinlg ohsquamules; commonly sterile or with sessilsubsessile
apothecia; podetia absent or always <5 MM IoNg . v et ot Key A

1. Thallus with well-developed sterile or fertil@getia >5 mm long, these pointed, branched, clavate
cupuliform; sterile or fertile.

2. Podetia forming distinCt CUPS . . .. .. .o Key B

2. Podetia prevailingly not forming cups — occasigna few podetia will have small, shallow, poorly
developed cups.

3. Podetia abundantly and repeatedly branched;alpi>5 cm long; esorediate . . . .Key C

3. Podetia simple or forked to sparingly branchgpgically <5 cm long; sorediate or esorediate
................................................................... Key D

Key A: squamulose; podetia tiny or absent
1. Squamules C+ blue-green (strepsilin present) ... .. C. strepsilis
1. Squamules C- or C+ yellowish (strepsilin absent)
2. Apothecia present and/or minute podetia prefiemtapothecia sessile on squamules or on theipodet

3. Apothecia present, sessile or on tiny podetia.
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4. Apothecia on minute, delicate podetia; thallusikkOdeep yellow, P+ yellow

(thamnolic acid present, fumarprotocetraric acigeai) ............ C. parasitica

4. Apothecia sessile; thallusKkOH-, P+ red (thanmaliid absent, fumarprotocetraric

acid present) ... e C. caespiticia
3. Apothecia lacking; tiny pointed podetia present........... C. macilentavar. bacillaris

2. Apothecia lacking.
5. SquamulesKOH+ yellow turning red (norsticticcapresent).
6. Atranorin absent; common ............ .. i C. polycarpoides
6. Atranorin present; rare.
7. Stictic acid present; squamules with brownis$tca. . . ... C. polycarpia
7. Stictic acid lacking; squamules usually not bagsh . .. C. symphycarpia
5. SquamulesKOH- orKOH+ persistently yellow (narst acid absent).
8. SquamulesKOH+ deep or pale yellow (atranorithamnolic acid present).
9. Squamules sorediate,KOH+ deep yellow (thamraalid presen€. ravenelii
9. Squamules esorediate,KOH+ pale yellow (thamraatid absent).
10. Squamules P+ yellow (fumarprotocetraric acisieai) C. cariosa
10. Squamules P+ red (fumarprotocetraric acid pitese
11. Squamules long and strap-shaped, often exag&dinm
long; sphaerophorin absent; on exposed to lighthded soil
................................ C. apodocarpa
11. Squamules shorter, usually <5 mm long; sphdendp
present; on shaded siliceous rocks in mesic sites..... . .
................................. C. petrophila

8. SquamuleskKOH- (atranorin and thamnolic acid af)se

12. Squamules sorediate, sometimes coalescingnasses of soredia . .. ..
................................................ C. ramulosa

12. Squamules esorediate.
13. Squamules greenish yellow, containing usnid.aci

14. Squamules large and strap-shaped, some uSualty or
more long; barbatic acid present (underside KC+gisi) .
.................................. C. robbinsii

14. Squamules small and rounded, <2.5 mm long;abiarb
acidabsent ......................! C. piedmontensis

13. Squamules brown to green or gray-green, usiicabsent.
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15. Grayanic acid present; terricolous, saxicolgosticolous
or lignicolous.

16. Squamules to ca. 1 mm long and usually about as

broad, often marginally sorediate; on lignum ... ..
.......................... C. cylindrica

16. Larger squamules usually at least 2 mm long and

notably longer than broad, marginal soredia absent;

substrates various but typically terricolous or

saxicolous ............. . ... . ... C. grayi

15. Grayanic acid absent; terricolous or saxicalous

17. Squamules broadly expanded, brownish green
above and sordid or brownish white below; on
massive acidic rock exposures . C. mateocyatha

17. Squamules narrow and strap-shaped, greenish
above and chalky white beneath; terricolous ... ..
........................ C. sobolescens

Key B: podetia forming cups
1. Cups esorediate, sometimes with coarse greansites.

2. Cups proliferating from their centers, the padefith two or more pagoda-like tiers of cups .. ....
Cverticillata

2. Cups not proliferating from their centers — agicaally a few smaller cups along the margins ef th
MAIN CUPS .« o ettt et et e e e e e e e e e e e e e e C. pyxidata

1. Cups sorediate, the soredia farinose to granular
3. Podetia yellow green, with usnic acid; apotheeid pycnidiared ................ C. pleurota

3. Podetia green to gray green, without usnic agdthecia and pycnidia brow@.(chlorophaeayroup
- chromatography needed for accurate identification)

4. Grayanic acid present; terricolous, saxicolaus;orticolous, cups sometimes very irregular
and marginally proliferating . ........... . . C. grayi

4. Grayanic acid absent; terricolous; cups not matly proliferating in local populations.
5. Cryptochlorophaeic acid present .. ................ C.cryptochlorophaea
5. Cryptochlorophaeic acid absent.
6. Soredia farinose; containing bourgeanic acid ........... C. humilis
6. Soredia granular; bourgeanic acid absent ... .......C. chlorophaea
Key C: podetia + abundantly branched

1. Primary squamules absent; cortex lacking, theraurface dull and appearing cobwebby under nfiagtion;
podetia abundantly and repeatedly branched, theches never squamulose.
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2. Podetia white,KOH+ yellowish (atranorin) ........... ... ... C. rangiferina
2. Podetia green or greenish gray,KOH-.

3. Ultimate branches appearing windswept and styomgented in one direction, usually 4 at
eachterminal node ... ... .. . .. C. arbuscula

3. Ultimate branches not strongly oriented in oireation, often 2(-3, sometimes 4), at each
terminal node . ... ... C. subtenuis

1. Primary squamules present; cortex present,utface at least in part smooth and often * lustrappearing
smooth under magnification; podetia simple to sglgrbranched, or if abundantly branched, then squesn
usually present on branches.

4. Podetia gray green; usnic acid absent; podstially squamulose ................. C. furcata
4. Podetia yellow green; usnic acid present; padatver squamulose.
5. Podetia leathery; cortex wrinkled; apothecia pychidiared .. ............ C. leporina
5. Podetia brittle; cortex not wrinkled; apothearad pycnidia brown.

6. UV+ white (squamatic acid); cortex shiny andotae; podetia uniformly thin . . .
......................................................... C. uncialis

6. UV- (squamatic acid absent); cortex dull, arealet well defined; podetia irregularly
thickened ... ... ... . e C. caroliniana

Key D: podetia simple
1. Podetia sorediate.
2. Apothecia and pycnidia red; barbatic and/or dityacids present.

3. Thallus instantlyKOH+ deep yellow (thamnolic@girestricted to wood and bark @fnifers
................................................................ C. ravenelii

3. ThallusKkOH- orKOH+ weakly yellowish (thamnolicid lacking); substrate various, especially
rotting, decorticate hardwood logs.

4. Squamules sorediate, entire to lobed; podetiawell-developed farinose soredia
e e G0 macilentavar. bacillaris

4. Squamules esorediate, finely divided; podetialfi squamulose, with sparse soredia
........................................................... C. didyma

2. Apothecia and pycnidia brown; barbatic acid ahse
5. Squamules prevailingly >2.5 mm long.

6. At least some podetia with corticate bases andded soralia; squamules incised
....................................................... C. ochrochlora

6. Podetia farinose sorediate except near basapagas lobed to entire ..........
........................................................ C. coniocraea

5. Squamules prevailingly 2 mm or less long.
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7. Grayanic acid present; podetia narrowly clavatth blunt tips, covered with coarse
isidioid granules . ........... . . . . e C. cylindrica

7. Grayanic acid absent; podetia pointed or tippét apothecia or small, shallow,
fimbriate cups, covered with farinose soredia.

8. Podetia small and pointed, usually <10mm loogedia farinose .......
................................................ C. ramulosa

8. Podetia stout, often tipped with apothecia @ilsw cups, prevailingly >10
mm long; soredia granular isidioid to farinose.

9. Containing homosekikaic acid; soredia farinas&grosquamules
absent; some podetia usually pointed or with shalipical cups;
terricolous .................. ... C.rei

9. Homosekikaic acid absent; soredia granular agigi with
microsquamules toward base; podetia not apicaituéar or cupped;
prevailingly lignicolous ....................... C. subradiata

1. Podetia lacking soredia.
10. Podetia small and delicate, <8 mm tall, isdligianulose,KOH+ instantly deep yellow (thamnolic
acid)
.................................................................... C. parasitica

10. Podetia stouter and larger, usually >10 mm, tedirticate or ecorticate, but not isidioid
squamulose,KOH-,KOH+ yellowish, orKOH+ red (thamoaicid absent).

11. Apothecia and pycnidia red; didymic acid présen .. ................ C. cristatella
11. Apothecia and pycnidia brown; didymic acid atise
12. Podetia bearing squamules.

13. Podetia UV- (squamatic acid absent), P+ redhdfprotocetraric acid
PrESENT) .ot e C. furcata

13. Podetia UV+ white (squamatic acid presentprAR+ yellow
(fumarprotocetraric acid absent).

14. Podetia P+ yellow (baeomycesic and/or barlzatid present) . .
...................................... C. beaumontii

14. Podetia P- (squamatic acidonly) ............ C. squamosa
12. Podetia mostly lacking squamules.

15. Podetia and squamulesKOH+ yellow turning remgfictic acid present)
........................................... C. polycarpoides

15. Podetia and squamulesKOH- orKOH+ yellow (notg&tiacid absent).

16. Podetia and squamules with a distinct yellowigen color (ushic
acidpresent) ......... ... i C. piedmontensis

16. Podetia and squamules green to gray greerc(asid absent).
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17. Podetia and squamules P+ yellow (atranorin emtes
fumarprotocetraric acid absent) ........... C..cariosa

17. Podetia and squamules P+ red (atranorin absent,
fumarprotocetraric acid present).

18. Podetia stout, with thick walls and a smalltcan
cavity; apothecia present.

19. Apothecia flesh colored to tan;
squamules <2 mm long . .C. peziziformis

19. Apothecia dark brown; squamules large,
mostly >2 mmlong . ... .| C. sobolescens

18. Podetia slender, with thin walls and a largerned
cavity; often sterile ............... C. simulata

Cladonia apodocarpaRobbins

Common on well-drained, acidic, often rocky sailpoth full sun and light shade. The characteristi
habitat for this species is sterile, acidic soflsaell-drained, rocky sites on ridges and uppepsk

in woodlands. The squamules are blue gray on piperusurface and chalk white beneath. This
species and the yellowish gre@nrobbinsiihave the largest squamules of the l&laldoniabiota.
[atranorin, fumarprotocetraric acid]

Cladonia arbuscula(Wallr.) Flotow [=Cladina arbusculgWallr.) Hale & W. L. Culb.]

Apparently rare; on cherty, well-drained ridges apger slopes in light shade. The podetia of this
species appear slightly more robust than tho€e sfibtenuisalthough Ozark material may represent
an extreme form of. subtenuis [fumarprotocetraric & usnic acids]

Cladonia beaumontii (Tuck.) Vain.

This is a species of massive, shaded, well-draumsahlly vertical or steeply sloping siliceous rock
outcrops in mesic areas, particularly in large cangnd ravine systems. It is morphologically
similar to some local populations 6f squamosawhich have a similar ecology. Previous Ozark
reports ofCladonia atlanticaA. Evans are misidentifications and should berrete here;C.
atlantica is prevailingly corticate and frequently has cupsminating the podetia, whil€.
beaumontiis decorticate, with acicular podetia tips. [bagoesic & squamatic acids, + barbatic
acid]

Cladonia caespiticia(Pers.) Florke

Uncommon or overlooked, growing on shaded rocKy smiks, and rotting logs in woodlands, often
in somewhat mesic sites. The apothecia are sessilesubsessile on the squamules.
[fumarprotocetraric acid]

Cladonia cariosa(Ach.) Spreng.

Uncommon, on exposed, well-drained acidic soile $quamules are large, and typically form loose
patches. This is the only speciesGdfdoniathat contains atranorin as the sole lichen substan
although most populations east of the Ozarks alstatn fumarprotocetraric acid. [atranorin]

Cladonia caroliniana Tuck.

Locally abundantin exposed, well-drained areal miassive horizontal exposures of siliceous rock,
where competition from vascular vegetation is malimThis is a characteristic lichen of both
sandstone and igneous glades, forming extensiveauat large areas. In this habitat it often oscur
with two similar taxaC. leporinaandC. uncialis as well as with vascular taxa suclBagbostylis
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capillaris, Diodia teres, Hypericum gentianoideschea tenuifolisandVulpia octoflora When dry,

it is easily damaged by trampling. Local populasidnave been called. dimorphocladaRobbins,
and may represent a distinct taxon. They are chemaed by an unevenly thickened, irregular
thallus. The cortex of the podetia is notably wre\dull, and lacks conspicuous areoleétadonia
uncialishas more regular, thinner podetia, with a shiepkate-patterned corteladonia leporina
differs in its leathery podetia with a wrinkled t®x, as opposed to the brittle, unwrinkled cortex o
both C.carolinianaandC. uncialis [usnic acid]

Cladonia chlorophaea(Flérkeex Sommerf.) Spreng.

Occasional in lightly shaded, well-drained, ofteassy sites, growing over soil and rocks. This is
the least common of the four members of @kadonia chlorophaeagroup in the Ozarks.
[fumarprotocetraric acid]

Cladonia coniocraea(Florke) Spreng.

Apparently rare, usually occurring in habitats audbstrates similar to those 6f ochrochlora
which see. Known only from Newton County, Arkanaad Carter and Maries counties in Missouri.
[fumarprotocetraric acid]

Cladonia cristatella Tuck.

Abundant in well-drained, acidic substrates, inhbekxposed and lightly shaded sites. Typical
substrates include well-drained decorticate logsnps, rocky soil, and boulders. This species is
common in rocky soil on sterile ridges in woodethngs, and also frequents sterile, well-drained
soil in open abandoned fields. The red apothesth esorediate podetia are diagnostic. Most
material in the region contains usnic acid anddmasacteristic yellow green podetia, but there are
occasional forms lacking usnic acid. These popmriathave ashy gray podetia, and sometimes occur
mixed with typical populations. Forms with paleasange apothecia also occur from time to time.
[barbatic & didymic acids, * usnic acid]

Cladonia cryptochlorophaeaAsahina

Occasional in rocky, well-drained soil, usuallyight shade. This species usually has well-defined
regular cups, with little variation or marginal pferation. Although difficult to describe, it has
distinctive gestalt once one becomes familiar \tithlt is more common than most of the cup-
forming Cladoniain the region, but far less common, variable,am@gically plastic tha€. grayi
The Ozark population has a higher percentage wigimarin than most regions. [cryptochlorophaeic
acid, £ atranorin, £ fumarprotocetraric acid]

Cladonia cylindrica (A. Evans) A. Evans

Occasional to frequent, usually growing on shad#storticate, rotting logs in dry to mesic
woodlands, but occasionally found on mesic mosskso The small, blunt podetia with isidioid

granules at least on the lower portions are goald fdentification characters. [fumarprotocetraric
& grayanic acids]

Cladonia didyma (Fée) Vain.

Relatively rare on well-drained, rotting, decorteedogs in wooded uplands at a few sites scattered
through the Ozarks. This species is usually diggatger than the more comma@h macilentavar.
bacillaris; see discussion under that species for additidifferences. [barbatic & didymic acids]

Cladonia furcata (Huds.) Schrad.

Frequent in lightly shaded, well-drained soil onogled slopes, often associated witladonia
subtenuis This species is more shade tolerant tGdedonia subtenujsand sometimes forms
extensive populations of scattered patches in wbodelands, particularly where vascular
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competition at the ground level is sparse, sudrasnd old turkey-scratching areas and on sterile
cherty ridges. [fumarprotocetraric acid]

Cladonia grayi G. Merr.ex Sandst.

Very common, with a variety of habitats and sultega This is the most common, morphologically
variable, and ecologically plastic of our cup-fongCladoniaspecies. It is nearly ubiquitous in
lightly shaded rocky woodlands, occurring in opexilsdrained soil, on moss mats, and on siliceous
boulders and rock fragments. This species alsare@n rotting logs, shaded lower faces of massive
bluffs and outcrops, and even on tree boles.st ablonizes sterile acidic soil in old fields, wie
common associates inclu@adonia peziziformis, C. polycarpoidaadDanthonia spicata The
cups ofC. grayirange in size from a few mm to more than 3 cmhaibewildering array of shapes
and degrees of marginal proliferation. Ozark makés about evenly divided between populations
with and without fumarprotocetraric acid. [grayaacid, £ fumarprotocetraric acid]

Cladonia humilis (With.) J.R. Laundon
Rare; known only from two sites in the south cdr@zarks - one in Arkansas and one in Missouri,
growing in humus over carbonate bedrock. [bourge&riumarprotocetraric acids]

Cladonia leporina Fr.

Uncommon and restricted to high quality igneousasdstone glades, where it occurs over massive
rock exposures, usually among mat€otaroliniana This southeastern species is at the extreme
northern limit of its interior range in the Ozarkgdbaeomycic, squamatic, & usnic acids, *
bellidiflorin, + didymic acid]

Cladonia macilentaHoffm. var.bacillaris (Genth) Schaer.

Common on rotting decorticate logs and stumpgit io moderate shade in woodlands. This lichen
is also a characteristic species on the bagemas echinatan wooded uplands, and also occurs less
commonly on shaded bases of large hardwood trEas. species is typically sterile, and care must
be taken to note the sometimes obscure red pycnithiah can become somewhat brownish with
age. It is noteworthy th&. macilentavar. macilentais absent from the Ozarks. [barbatic acid, =
didymic & usnic acids]

This species has obviously sorediate podetia, thiéhsoredia and any exposed areas whitish.
Cladonia didymaliffers in having podetia that are mostly decattiicand squamulose, with the bare
areas brownish and translucent.

Cladonia mateocyathaRobbins

Uncommon and local, on massive siliceous rock esgsim glades, occurring on both sandstone and
igneous substrates, and sometimes growing in thlroger bedrock expanses. This species has
large, rounded, brownish squamules with a dinggywnish white undersurface. Our populations
invariably consist of sterile squamules. [fumatpoetraric acid]

Cladonia ochrochlora Florke

Frequent on rotting logs, stumps, and mossy bosiidemesic sites, particularly in wooded ravines
and woodlands along streams. This species islglosated toC. coniocraeaalthough as applied
here,C. ochrochlorais the more common element in the regi&@iadonia ochrochlorahas the
podetia basally corticate with a few rounded saradind usually has larger squamules t@an
coniocraea [fumarprotocetraric acid]

Cladonia parasitica (Hoffm.) Hoffm.

Locally frequent on rotting decorticate logs in witands, including well-rotted logs near the point
of disintegration. This species occurs in habitatgying from mesic to dry, and can be recognized
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by the tiny, delicate, dark green podetia, and danhsmall, dark brown apothecia or when sterile
by the primary squamules finely divided, appeamngnular isidioid. [decarboxythamnolic &
thamnolic acids, + barbatic acid, + bellidiflorin]

Cladonia petrophila R. C. Harris

Restricted to shaded outcrops and boulders oésilis rocks, usually in mesic areas such as ravines
and along the bases of bluffs. This species usgallws as extensive, flattened patches of somewhat
widely spaced squamules, and displays a predileétiovertical or steeply sloping rock surfaces.
[atranorin, sphaerophorin, fumarprotocetraric acid]

Cladonia peziziformis (With.) J. R. Laundon

Very common on well-drained soil, lignum, rocksddree bases in a variety of exposed to shaded
habitats. This is one of the first pioneer lichemgwvade abandoned fields and road cuts. Isis a
one of the few species @fladoniato inhabit dolomite as well as siliceous rocksheTiny, pale
greenish gray squamules in small dense patchethaitah apothecia terminating the twisted podetia
are diagnostic. [fumarprotocetraric acid]

A sterile specimen collected from limestone taletoty a glade in McDonald County, Missouri
appears morphologically similar @ peziziformisbut contains physodalic, fumarprotocetraric, and
a trace of protocetraric acids. This chemistrygragiously been reported only from an Australian
species.

Cladonia peziziformiss frequently parasitized b&brothallus cladoniadR. Sant. & D. Hawksw.
This fungus is particularly common on the apotheetsich are normally pale tan but become dark
brown to black when infested. TAbrothallusapothecia are irregularly scattered over the lelaek
portions of the host thallus. The apothecia ark giay to black, plane to slightly convex, to thé
broad, with the margins concolorous with or slightller than the disk. The epithecium and
hypothecium are dark brown, with the hymenium €g.161 thick; ascospores 8, + biseriate, 2-celled,
greenish, slightly macrocephalic, 8 x B&.

Cladonia piedmontensisG. Merr.

Occasional but seldom abundant; in sterile, acdits in exposed to lightly shaded sites, often
occurring in areas with sparse vascular vegetatidns species forms large mats on the otherwise
barren tailings from the old lead mines around idophd Webb City in southwestern Missouri.
[usnic acid]

Cladonia pleurota (Florke) Schaer.

Frequent in well-drained acidic soils, often grogvim more exposed, acidic sites than other cup
forming species o€ladonia This species occurs in siliceous glades andochyracidic bluff
summits and ridges. It is also found rarely ondakgorticate logs and stumps along glade edges.
The red pycnidia on the cup margins are often alesttudarkening, but the yellowish green thallus
tints are distinctive. [usnic acid, zeorin]

Cladonia polycarpia G. Merr.

Rare on sandstone glades in the western Ozarksjrgyamn thin soil over exposed bedrock of
freshwater channel sandstones. These sandsteriesavn for their heavy metal content. [atranorin,
norstictic & stictic acids]

Cladonia polycarpoidesNyl.

Common in sterile, well-drained, acidic soil in espd areas. This lichen is particularly common
in soil derived from cherty parent materials, gnogvin old fields and along road cuts. It also ascu
in openings in wooded uplands. [norstictic acid]
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Cladonia pyxidata (L.) Hoffm.

Occasional in rocky open woodlands, growing on yaskl and often associated with bryophytes.
This species has small, areolate granules on th& end care must be taken to distinguish these
from the coarse soredia that characterize the atn@iforming species dladoniain the region.
[fumarprotocetraric acid]

Cladonia ramulosa(With.) J. R. Laundon

Occasional, mostly on shaded decorticate logs iodlamds. This name, as it seems to be applied
in the Midwest, is a general repository for farieasorediate, smalCladonia containing only
fumarprotocetraric acid and having pointed podeliaere may be more than one taxon included
conceptually under this name, as local materiaeanfrom well-defined, sorediate-margined
squamules with podetia to general masses of squamulsoredia lacking podetia.
[fumarprotocetraric acid]

Cladonia rangiferina (L.) F.H. Wigg. [=Cladina rangiferina(L.) Nyl.]

Local and scattered throughout the Ozarks; in acwlell-drained areas with slight shade, such as
on massive exposures of siliceous rocks or at tlges of glades. This species occurs on both
sandstone and igneous sites. The ashy white shialldistinctive. [atranorin, fumarprotocetraric
acid]

Cladonia ravenelii Tuck.

Locally frequent in exposed to lightly shaded uplaites, where it grows on well-drained bark or
wood ofJuniperus virginianandPinus echinata This species occurs on living bark, dead wood,
stumps, and charred logs of the host trees. [did¥mhamnolic acids]

Cladonia rei Schaer.

This prevailingly northern species is at the sourthienit of its range in the Ozarks, where it isokm
from a single sandstone glade in southern Missguowing on a mossy, lightly shaded bedrock flat.
[homosekikaic acid, + fumarprotocetraric acid]

Cladonia robbinsii A. Evans

Common on sterile, exposed to slightly shaded,ysck in uplands, and on massive exposures of
siliceous rocks. In acidic rocky soils, particljyan light shade, it often associates withadonia
subtenuisandCladonia apodocarpaln siliceous glade€;ladonia carolinianaandC. strepsilisare
common associates. [barbatic & usnic acids]

Cladonia simulata Robbins

Rare; known only from a Richard Harris collectianrh Iron County and a Gerould Wilhelm
collection from Howell County. Thomson (1967) stathat this species has a yellowish green color
and resembleS. piedmontensisThe Iron County record, and other material ffélorida archived

at NY, lacks the yellowish green tint and has padnpodetia. [fumarprotocetraric acid]

Cladonia sobolescenslyl. exVain.

Occasional in exposed to lightly shaded, acidicll-dmined soil. This species resemblés
polycarpoidesn its ecology and morphology, but is less comrnmahe region. [fumarprotocetraric
acid]

Cladonia squamosaHoffm.

Local in mesic shaded areas, on massive, well-ddainsually vertical or steeply sloping siliceous

rock outcrops in ravines and on ledges, outcropg,lewer bluff faces. This species sometimes
occurs in drier, more exposed sites along the margi sandstone or igneous glades, or in semi-
sheltered areas on rock faces in glades. SeesgdiscuundeC. beaumontii [squamatic acid]
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Cladonia strepsilis(Ach.) Grognot

Locally frequent in exposed glades and on bluffsutsiand exposed ledges, growing over massive
exposures of siliceous rock. In these habitats,stuamules are often partially overgrown with
Diploschistes muscoruminfrequentlyC. strepsilisoccurs in open xeric wooded uplands, growing
in rocky soil on upper slopes and ridges, where@aates include such specieaspodocarpand

C. robbinsii [baeomycesic acid, strepsilin]

Cladonia subradiata (Vain.) Sandst.

Through much of the Ozarks are populations of arsualCladoniawith partly ecorticate podetia
mostly covered with fine, partly corticate, isidiayranules; the podetia have well-developed pale
to dark brown apothecia, and the basal squamuéesagmiously incised. Sam Hammer (personal
communication) has tentatively determined this eletras a somewhat anomalous formCof
subradiata a species with affinities to the Gulf Coastali®laDur specimens resemble southeastern
material in overall aspect, except that local maketoes not form cups, and the podetia are not
squamulose. Ozark specimens are all from rottiegorticate logs. [fumarprotocetraric acid]

Cladonia subtenuis(Abbayes) Mattick [=Cladina subtenuigAbbayes) Hale & W. L. Culb.]
Frequent in well-drained acidic solils, typicallyery light shade. Typical habitats include wooded
upland slopes in sterile soils derived from chgahdstone, or igneous parent materials, along roads
through wooded uplands, and in upland old fiel@ikis species also occurs on rotting decorticate
logs in wooded uplands. [fumarprotocetraric & gsatids]

Cladonia symphycarpia(Florke) Fr.
Rare and scattered in the Ozarks. The large sgeamuith a pale gray green upper surface and
chalky white lower surface, resemble thos€oapodocarpa [atranorin, norstictic acid]

Cladonia uncialis (L.) F. H. Wigg.

Occasional in open, well-drained sites associatddmassive exposures of siliceous rock, occurring
on both glades and upper portions of massive bluffkis species is related to and frequently
associated witlC. caroliniang see also comments under that species. [squa&asaic acids]

Cladonia verticillata (Hoffm.) Schaerer.

Very rare in well-drained, rocky, acidic sites. $8floecords from the Ozarks are based on historical
specimens. The pagoda-like towers of centrallyiferating cups are unmistakable. This species
has been calle@ladonia cervicornigAch.) Flot. sspverticillata (Hoffm.) Ahti. [fumarprotocetraric
acid]

CLAUZADEA Hafellner & Bellem. (Porpidiaceae)

Saxicolous crusts with obscure, thin or endolithiglli; photobiontTrebouxia apothecia black to
dark purplish brown, plane to convex, sessile teere@mmonly immersed in pits in the substrate;
asciPorpidiatype, with 8 simple, hyaline, halonate, broadlgplespores; pycnidia immersed, with
bacilliform conidia; 2 species in the Ozarks.

Material of a probably undescribed Porpidiaceousugealso on dolomite, with distinctly purple
upper hymenium,KOH+ violet and warted ascospordksk&y here. Due to press of time it is not
treated further.
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1. Ascospores 17-26 x 6-1dn; apothecia without stipe immersed in thallus . ................. C. metzleri

1. Ascospores 13-18 x 6i9n; apothecia tapering to an immersed stipe ............... C.chondrodes

Clauzadea chrondrodeqA. Massal.) Clauzade & Roux
Known only from dolomite in a ravine on a massiladg complex in Ozark County, Missouri.

Clauzadea metzleri(Kérber) Clauzade & RougxD. Hawksw.
Uncommon on exposed dolomite in glades, growinbgath small fragments and massive bedrock
exposures; restricted to the northern half of tharks.

COCCOCARPIA Pers. (Coccocarpiaceae)

Small, dark, lead-gray, isidiate foliose lichenghwelatively short, broad lobes, lower surface tiyos
dark, with dense rhizine-like tomentum; photobiSnytonemdin our spemes) apothecia sessile;
asci with an I+ blue apical cap, with 8 hyallndl,psbld simple spores; pycnidia immersed, with
bacilliform conidia; 1 species in the Ozarks. Refee: Arvidisson (1982).

Coccocarpia palmicola(Sprengel) Arv. & D. J. Galloway

Occasional on lightly shaded, often mossy, rockd,lass commonly on shaded bases of larger trees
in mature woodlands, growing on both hardwoods dundperus typically in somewhat mesic
microhabitats.

COENOGONIUM Ehrenb. (Gyalectaceae)

Minute, branched, green filamentous lichens fornsimgll tufts, branches exceedingly thin, 2%
broad, consisting of algal filaments envelopedimgal hyphae; photobiofirentepohliaapothecia
unknown in Ozark material, but superficial, yellstvj without a thalline margin; asci with simple
or 1-septate spores; 1species in the Ozarks. é&efer Davis (1994).

Coenogonium missouriensd. Davis

Known only from an area just inside the entranc®myx Cave in Pulaski County, Missouri, where
it was discovered in 1981-82. This location hdsssguently been impacted by activities associated
with attempts to develop the cave for commerciappses. Subsequent surveys have failed to find
anyCoenogoniumand it is presumed extirpated. The assignmetiti@feport taCoenogoniunis
somewhat questionable. The photobiont of thisnehas been callgdhysolinum monile

COLLEMA F. H. Wigg. (Collemataceae)

Gelatinous lichens with dull, brown to black, uridientiated thallus; photobioNtosto¢ apothecia
sessile to immersed, usually with a thalline marggmetimes becoming obscure to absent at
maturity; asci with I+ blue apical dome and apazgd, with 8 hyaline, ellipsoid to acicular, 1-sépta

to muriform spores; pycnidia + immersed, with biEfoitm, sometime apically expanded, conidia;
15 taxa comprising 14 species in the Ozarks. @kertomy of local taxa dollemais confusing,
and the following treatment is only provisionalefBence: Degelius (1974).

1. Thallus lobes large, the main lobes typical§.5 mm broad, flat.

2. Thallus without diaspores.
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3. Lower portion of exciple of elongate cylindriealls ..................4 C. nigrescens
3. Lower portion of exciple of rounded * isodianeuells.
4. Apothecia disks €pruinose . . ...ttt C. pulcellum
4. Apothecia disks * densely pruinose .......... C. pulcellumvar.leucopeplum
2. Thallus isidiate.
5. Thallus with distinct, usually longitudinallyigthed, ridges (pustulate or not).

6. Apothecia common; corticolous . ...............ccu.. ... C. nigrescens
6. Apothecia lacking; substrate various.

7. Thallus pustulate and ridged; isidia globostetete; usually corticolous .
............................................. C. furfuraceum

7. Thallus ridged but not pustulate; isidia fla#tdnscale-like; saxicolous . . .

................................................ C. flaccidum
5. Thallus not distinctly ridged, but often pustala
8. Saxicolous; isidia>0.1mmtall ........... ... ... ... .... C. fuscovirens
8. Usually corticolous; isidiato 0.1 mmtall ...................C. subflaccidum
1. Thallus lobes small and narrow, <3(4) mm braediously adnate.
9. Thallus subcrustose, to 3 mm broad; spores gwbmsubcuboid .............. C.. occultatum

9. Thallus distinctly foliose, > 3 mm broad; spones globose or cubiod.
10. Thallus isidiate.

11. Lobe margins and tips notably thickened; onsessr soil (even if apparently
saxicolous, careful examination will reveal a thager of soil or aeolian silt); lobes
usually>1.5mmbroad ............... ... ... . e C. coccophorum

11. Lobe margins and tips not thickened; saxicqltaises usually < 1.5 mm broad . .
......................................................... C. texanum

10. Thallus lacking diaspores.
12. Spores 2+ septate to submuriform.
13. Spores 4-celled.

14. Lobes usually > 2 mm broad, with flat marginsually on
bryophytes or soil over carbonate rock ............. C.tenax

14. Lobes usually < 2 mm broad, with upturned nresgsaxicolous
directly on bare carbonaterock ............... C. polycarpon

13. Spores submuriform to muriform, with at least aell longitudinally divided.
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15. Thallus black, adnate; apothecia > 1 mm bre#t crenulate rims;
white hapters absent on lower surface ... ... C..bachmanianum

15. Thallus brown, suberect; apothegi®.3 mm broad, immersed;
scattered clusters of white hapters on lower serfacC. pustulatum

12. Spores 1-septate.

16. Lobe margins and tips notably thickened; omphytes or thin soil pockets
over carbonaterock .......... ... ... ... . .. C. .coccophorum

16. Lobe margins not thickened; corticolous or calius directly attached to
bare rock.

17. Usually corticolous; lobes flat, brownish; dpextia abundant,
substipitate and creating a pincushion appearadceonglomeratum

17. Saxicolous; lobes caniculate, with downturnedgims, blackish;
apothecia occasional, well-spaced, sessile . . . . .......C. texanum

Collema bachmanianum(Fink) Degel.

This is a rare lichen of shaded dolomite and limast mostly occurring in the extensive dolomite
region of the White River and eastwards in Missolmithe field, this species appears very similar
to C. tenax except for notably crenulate thalline marginshef apothecia.

Collema coccophorumTuck.
Frequent on lower bluff faces and shaded ledgediginitly shaded outcrops - typically growing in
thin soil over dolomite or on mossy dolomite ordistone.

Collema conglomeratumHoffm.

Occasional on lightly shaded boles of trees, padity along glade margins and bluff summits, as
well as rarely on lightly shaded dolomite. Thisesps grows most commonly dfraxinus
americana, Juglans nigra, Quercus muehlenbeayidQ. stellata The small thalli with abundant,
closely spaced apothecia are distinctive, and relemminiature pin cushions. Corticolous
populations frequently grow with other gelatinoigténs, especiallyeptogium millegranumThe
Ozark material we have examined has 1-septatefas@ss Forms with 3-septate ascospores have
been reported from the Ozarksg.Hale 1957) a£. conglomeratumrar. crassiusculunfMalme)
Degel., although Schultz et al. (2004) considesatetycrassiusculunto have 1-septate ascospores.

Collema flaccidum (Ach.) Ach.
Extremely rare on shaded sandstone in wooded upland

Collema furfuraceum (Arnold) Du Rietz

Uncommon on shaded lower boles and bases of treesaded uplands, and in mesic woods where
there is sufficient light intensity. As appliedrbgethis concept also includes material frequently
found on moist shaded boulders in ravines whichewgneviously referred t&. flaccidum
According to Purviset al. (1992),C. flaccidumhas isidia which become lobulate or squamulose.
Local material has small, fine, globose to cyligdtiisidia with no tendency to become flattened or
lobulate; these isidia are identical to isidiaafdl corticolous populations &f. furfuraceum

Collema fuscovirens(With.) J. R. Laundon
Known only from Union County, lllinois, as cited Begelius (1974).
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Collema nigrescengHuds.) DC.

Infrequent on lightly shaded tree boles, typicaltfQuercus albar Q. stellata Although this lichen

is described as occurring both with and withowtigilocal material usually lacks isidia, and iatdi
material is very rare. The abundant, small, spliate apothecia, broad lobes, blackish color, and
pustular surface are diagnostic.

Collema occultatumBagl.
Known only fromAcer saccharunmn a woodland in Crawford County, Arkansas.

Collema polycarponHoffm.
Short, basally attached, apically suberect lobesres 2-celled. Rare on lightly shaded, massive
dolomite; collected once on calcareous sandstone.

Collema pulcellumAch.
Known only from shaded, mossy limestone in Newtoanty, Arkansas.

Collema pulcellum Ach. var.leucopeplum(Tuck.) Degel.
Known only from mossy sandstone in a ravine in KiiarCounty, Arkansas.

Collema pustulatum Ach.

Infrequent on shaded dolomite boulders, outcraps duff faces, usually in higher light intensities
than are favored by other specie€ollema This species is characterized by its suberestivto
olive brown thallus that is tough and brittle whdg. Rarely it occurs on lightly shaded sandstone.

Collema subflaccidumDegel.
Common on shaded mid to lower boles and bases&d tn wooded uplands, in habitats similar to
those ofC. furfuraceumwith which it is sometimes associated.

Collema tenax(Sw.) Ach.

Occasional on shaded, moist, often mossy dolomiten on ledges and boulders along streams or
on lower faces of bluffs and ledges. This spegfesvs in thin soil pockets or over mosses on the
rocks.

Collema texanumTuck.

Infrequent on exposed to lightly shaded dolomitpasures, usually in dryish sites such as along
glade margins and on outcrops on upper slopes adlands. This species grows directly on rock
exposures, usually in areas with little or no moBsevious reports of. polycarponshould be
referred here; all with the exception of the vaédord ofC. polycarpordiscussed above, all Ozark
material we have seen has consistently 1-septatespwherea€. polycarpontypically has 3-
septate spores.

CONOTREMA Tuck. (Stictidaceae)

Whitish corticolous crustose lichens with a contins to rimose thallus; photobiomtebouxia
apothecia strongly concave, + immersed in thalliseue and appearing perithecioid; asci with a
thickened apex, with 8 extremely long, acicular 2&ptate spores with + spherical cells; 1 species
in the Ozarks.
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Conotrema urceolatum(Ach.) Tuck. [=Stictis urceolatuntAch.) Gilenstam]

Infrequent in lightly shaded dry mesic to mesic diands, growing on boles of a variety of
hardwood trees, particularBcer rubrum, Acer saccharyrandQuercus coccineaWedin et al.
(2005) found tha€. urceolatums very close to the type 8tictisin their gene tree and have placed
it in that genus. We consider the morphologicdiedénces sufficient to maintal@onotremaas a
separate genus for now.

A non-lichenized fungus that looks much like thiesies,Robergea pupuléNyl.) R. C. Harris,
occurs on boles and branches of trees in the gq@aally in more upland and exposed situations.
The ascocarp dafonotremaopens by a gaping central pore, while the ascanfdRobergea pupula

is offset to the side, with a closed slit set iwlaite pruinose disk. Another speciégbergea
albicedrae(Heald & Wolf) Sacc. & Trav., also has a whitalths with elongate ascocarps, forming
distinctive white zones on brancheslahiperus ashan the southwestern Ozarks.

CRESPONEA Egea & Torrente (Opegraphaceae)

Crustose lichens with thin or poorly developed ndasubstratal thalli; photobiofrentepohlia
apothecia laminal, dark, lacking a thalline margypjcally pruinose at least initially; asci with a
thick amyloid band, ring structure, and ocular chamwith 8 hyaline, elongate, multiseptate spores;
pycnidia not seen in Ozark material, dark, + imradrsvith short-bacilliform conidia; 1 taxon in the
Ozarks.

Cresponea premnedAch.) Egea & Torrente vasaxicola(Leighton) Egea & Torrente
Uncommon on exposed sandstone; scattered throaegdotithern half of the Ozarks.

CRYPTOTHELE Th. Fr. (Lichinaceae)
Minute, dark, crustose lichens with cyanobactephbtobiont with reddish sheath; apothecia
perithecioid; paraphyses absent; ascus usuallypwitited apex, with 8 colorless, simple ascospores;
1 species in the Ozarks.

Cryptothele permiscens(Nyl.) Th. Fr.
Known only from a rhyolite glade in southeasterrs$iuri, growing on exposed rhyolite.

CYPHELIUM Ach. (Caliciaceae)

Yellowish green crustose lichens with continuoudsckened areoles; photobioftrebouxia
apothecia common, black, subimmersed in the thathezaedial; asci disintegrating early and
releasing a powdery mass of brown 1-septate sppyesjdia, with ellipsoid conidia; 1 species in
the Ozarks.

Cyphelium tigillare (Ach.) Ach.

Rare, although sometimes locally abundant; on eeghoweathered lignum of softwoods and
Maclura pomifera usually on fenceposts of these species in opstefeows. The colorful pale
yellowish green thalli, often associated with thiglt orangeCaloplaca microphyllinaare one of
the visual pleasures of old farmsteads in rurabregof the Ozarks.
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CYSTOCOLEUS Thwaites (Agonomycetes: family unknown)

Minute, black filamentous lichens consisting of ulade hyphae closely enveloping filaments of
Trentepohlia 1 species in the Ozarks. This monospecific gemnaaly known in sterile condition;
conidiomata unknown.

Cystocoleus ebeneu@illwyn) Thwaites

Thallus consisting of loose, intertangled tuftdiliiorm remotely branched black filaments 12-20
pum thick; flaments to 2 mm long, with the brancleeserging singly at nearly right angles, the
branches more than 0.1 mm, and usually more tamén distant, with the main filaments and
branches essentially isodiametric for their erléregth; bases of branches minutely constricted in
microscopic view; filament consisting ®fentepohliaclosely enveloped by elongate hyphal cells
ca. 15 x 4um, with thick, undulate cell walls.

Uncommon and local; restricted to lightly to modela shaded conditions on sheltered faces of
massive siliceous rock formations, such as under@angs, with mesic microclimate conditions and
protection from direct rainfall or runoff. Knowroim sandstone, granite, and rhyolite, and typically
occurring as scattered patches of small tufts wharhetimes coalesce.

See comments und8pilonema revertens

DENDRISCOCAULON Nyl. (Lobariaceae)

Tiny, sterile, grayish, compact, densely branchduarsiticose lichens, with narrow channeled to
flattened branches, photobi@tytonemar Nostog conidiomata unknown; 1 species in the Ozarks.

Dendriscocaulon intricatulum (Nyl.) Henssen

Uncommon on the bases of shaded trees in stabldlamts, growing in a narrow zone near the
bark/soil interface on mature trees. Becausesdite, habitat, and structure, this species ifyeas
overlooked.

Genetic analysis conducted by Bernard Goffinetaatdis that this is the blue-green counterpart of
L. quercizans The cyanobacterium of the Ozark material diffeosn the cyanobacteria found in
cephalodia of.. quercizansalthough it is known to occur in other cyanoliche

DERMATOCARPON Eschw. (Verrucariaceae) by Anja Amtoft

Brown to grayish, umbilicate to subfoliose saxia@dichens with a smooth to papillate or rugose
lower cortex and one or more holdfasts, rhiziness@nt or absent; photobiohtebouxiaplus
Protococcusind/oMHyalococcusperithecia immersed; aséerrucariatype, with 8 simple, hyaline,
ellipsoid to subglobose spores; pycnidia immerpadijlocular, with bacilliform conidia; 7 species
in the Ozarks.

1. Thallus firmly attached to the substrate byodaé rhizohyphae, no umbilicus or holdfasts presamsoil
...................................................................... Placidium chilense

1. Thallus attached to the substrate by an unisilar multiple holdfasts, or with no umbilicus dmldfasts but
not firmly attached to soil by rhizohyphae; on rawksoil ....... ... ... ... . . .. . . . . . 2

2. Lower surface with rhizinomorphs ortomentum ............... ... .. i 3
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3. Rhizinomorphs present, composed of + cylindraggdregation of cells, dark brown to black
............................................................... D. moulinsii

3. Tomentum present, composed of moniliform rhizitae, pale brown to brown .........
.......................................................... D. tomentulosum

2. Lower surface without rhizinomorphs ortomentum. . ... ....... ... ... ... ... ... ... ... 4

4. Thallus composed of a single lobe with a maildfast, if secondary lobes are present, these
lobes without additional holdfasts ............ .. . 5

5. 0N Calcar@OUS TOCK . . ..ottt e e e e e 6

6. Perithecia mostly small, 162-320(-440n high x 130 -360(-396)m

wide; ostiole black, infrequently brown, typicaynken or flush with upper
surface; upper surface very dark brown to lightlarovery rarely blue green
(no brown pigment), usually partly pruinose; lowserface variable but often
verrucose, rarely completely smooth; thalli vagraniot . . .D. dolomiticum

6. Perithecia mostly large,(335-)420-600(-8{16) high x (245-)355-565(-690)
pum wide; ostiole dark to light brown, reddish broamwithout pigment, often
two-toned, typically raised above the upper surfackevel; color of upper
surface variable but not very dark brown, ofteregalish-green, infrequently
pruinose; lower surface topography variable bugroftompletely smooth,
infrequently verrucose; thalli rarely vagrant .......... D. muhlenbergii

5. 0N acidiC roCK ...t e 7

7. Thallus not distinctly thin and flexible; siegholdfast always present;
lower surface tan, pale brown to black, often catedy smooth, otherwise
veined, wrinkled or verrucose; perithecia large53820-600(810) x
(245-)355-5(690M . .. ... D. muhlenbergii

7. Thallus distinctly thin and somewhat flexiblegle holdfast present or
absent; lower surface light brown to golden brovitejoshiny, foveolate or
weakly wrinkled; perithecia small, (148-)200-300{3% (154-)200-300(-400)
V12 D. arenosaxi

4. Thallus composed of multiple lobes with mu&ipoldfasts or thallus with multiple holdfasts

8. Spores mostly longer than (LB; on acidic rock orsoil ................... 9

9. Aguatic to subaquatic, growing along permanemphemeral waterways
or along seepage trails; spores 14.5-17.5 x 5. 5frequently thin-walled
.................................................. D. luridum

9. Not aquatic or subaquatic, growing in dry habitdirectly on rock or on a
thin layer of soil over rock; spores 15.4-21.5 %-8.7 um, frequently

thick-walled> 1pym....................... D. luridumaar. xerophilum
8. Spores mostly shorter than 15 um; on acidiatwaceous rock ............ 10
10. Substrate Known ... ... e 11
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11. On calcareous rock, usually dolomite ...... D.. multifolium
11. On acidic rock, usually sandstone ..........D. arenosaxi
10. Substrate UnKNOWN . ... ... e 13

13. Thallus distinctly cushion-like with erect tobserect lobes or
thallusmat-forming with elongate ribbon-like lobes .D. arenosaxi

13. Thallus not cushion-like, lobes adnate to sidzte rounded or if
elongate then not mat-forming ........................ 14

14. Upper surface very dark brown to brown-blaak; o
acidicrock . ....... ... . i D. arenosaxi

14. Thallus not dark-brown to brown black but brown
light brown or grayishbrown .................... 51

15. Lobes with a conspicuous, usually slightlyedis
brown margin; lower surface mostly smooth, or dligh
foveolate ................... D. multifolium

15. Lobes without conspicuous, raised brown margin;
lower surface smooth, wrinkled or foveolate . ...
........................... D. arenosaxi

Dermatocarpon arenosaxiAmtoft ined.

Common and predictably present in acidic sandsgtendes, sandstone flats, or gladey areas along
seepage trails. This species also grows on rhyalitert and on soil over rock. It is usually very
abundant locally, covering large areas. At a sisje(or in a single collection) it may presemntide
range of morphologies despite seemingly identicalagical conditions. Thalli can be flat, cushion-
like or only slightly convex, mat-forming or notpmposed of either adnate small rounded lobes,
small erect lobes, elongate and ribbon-like lobeless frequently broad, undulate lobes. Vagrant
thalli are common, especially in glades with s@ipdsits and fragmented rock. The upper surface
of D. arenosaxranges from brown to very dark brown. Occasionaltijallus is broad-lobed with

a single or no apparent holdfast but other thalthie collection will likely have multiple holdfast
and a more typical morphology; the aberrant thakusften undulate and has the golden brown
foveolate or wrinkled lower surface characteristidche most common form of the species. The
spores oD. arenosaxiare ellipsoid to sub-globose and are often gernmgair in the early stages
of germination and then appear minutely mucronataea end. This species is sometimes found at
the same locality d3ermatocarpon luridunbut not growing side-by-sidBermatocarpon luridum

is distinguished fronD. arenosaxiby long spores, a most often thick, rigid thalarsd stout,
measurable holdfast®ermatocarporarenosaxinormally has shorter spores, a flexible thallug an
smaller, short holdfasts.Placidium chilensegrows in close association witbermatocarpon
arenosaxin glades with soil deposit®lacidium chilensés squamulose and tightly adhered to the
soil by rhizohyphae Placidium chilensés bright green when wet. Wet thalli Dermatocarpon
arenosaxiare sometimes distinctly bi-colored green and lorevihhen wet but are always partly
melanized and not evenly green asPiacidium chilense SeePlacidium chilenseor further
discussion.

Dermatocarpon dolomiticum Amtoft ined.

Frequent and predictably present in dolomite glafless species is restricted to calcareous rock and
prefers exposed, high light areas. It occasiomgitbyvs in shaded areas along the periphery of glades
and overgrown remnant glades where it is foundgdmieD. muhlenbergii Shade forms have less
brown pigment thus deviating from the more typdatk brown glade form. The upper surface is
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usually “pruinose” or with a whitish bloom espetyaiowards the center. In pale specimens the
contrast between the whitish bloom and dark pigneelaicking but on close inspection one can see
that part of the upper surface has a layer of ¢k “pruina” or epinecral layer) which is easily
scraped off with a razor. This layer is infrequemtbsent. The lower surface@f dolomiticumcan

be veined or wrinkled but is most often verrucase iafrequently completely smooth. The medulla
is often loos@nd somewhat glassy but can be cometmatocarpomolomiticumis distinguished
from D. muhlenbergiiby the very dark brown thallus (if the typical déaform) and thesmall
perithecia which have a dark brown to black ostib& is mosbften partially sunken or flush with
the upper surface. The thallusi@fdolomiticumis frequently rosette-like appearing pinchedhe
center. Occasionally a thallus can be stronglywotuted, and thalli may grow crowded together.
Dermatocarpondolomiticumis one of two species (the other arenosaxi)with a tendency to
become vagrant; this condition is rarebinmuhlenbergii

Dermatocarpon luridum (With.) J. R. Laundon vaturidum

Rare throughout the Ozarks and restricted to acatik. Dermatocarpon luridumgrows along or
near flowing water where it is at least periodigalibmerged. It seems to prefer shaded areas and
hard rocks such as rhyolite. Although it is capaiflorming large mats this growth habit is rarely
observed in the Ozarks where it usually forms siealéted patches. It sometimes occurs at the same
site adD. arenosaxbut is then isolated from the large colonie®oérenosaxand not growing side

by side. The following characteristics Df luridum help to distinguish it in the field frorD.
arenosaxia very rigid thallus, a pale blue green uppefesd, a pale talower surface, and/or stout,
longholdfasts.Dermatocarpon luridunis highly variable with thalli composed of broald round
lobes or of small narrow, elongate lobes but Igpgyes and specificity to acidic rock along or near
flowing water are diagnostic.

Dermatocarpon luridum var.xerophilum Amtoft ined.

This variety is rare in the Ozarks and is so fanfibonly in Pope Co, Arkansas and Ste. Genevieve
Co., Missouri. Dermatocarpon luridunvar. xerophilumgrows in dry habitats on acidic sandstone
or on soil over rock. The thallus is can be congegushion-like and tends to be very rigid. The
margin is brown and usually slightly raised. Ireihof the four collections of this species thditisa

is bicolored, bluish-green and brown. The sporeveary long, up to 2jim and can be thick walled
(1-1.5um). The habitat preference distinguishes thisetarirom Dermatocarpon luridunvar.
luridumwhich is considered obligately hygrophilous.

Dermatocarpon moulinsii (Mont.) Zahlbr.

Rare throughout the Ozarks on dolomiBermatocarpon moulinsis found on ledges in dolomite
glades or on summit of dolomite bluffs. This spedgecharacterized by having rhizinomorphs on
the lower surface. It is sometimes found growirigngside D. dolomiticum which lacks
rhizinomorphs.

Dermatocarpon muhlenbergii (Ach.) Mull. Arg.

Dermatocarpon muhlenbergs the most common and widely distributed speai&sermatocarpon

in the Ozarks. This species in the eastern Uidtatks has previously been callzdniniatum(L.)
Mann or more recentlp. americanunVainio, both of which occur in North America, tf@mer
seemingly more boreal, the latter seemingly souseva. It is a generalist in terms of habitat and
substrate, occurring on dry exposed bluff faceaacst shaded bluffs, in underhangs, or submerged
along streams on both calcareous and acidic rblek.morphology of the thallus is variable but more
often thanD. dolomiticumis undissected and = flat, otherwise it can be sadmaé dissected. The
thalli grow individually or crowded together. Inelt©zarks this is the only broad-lobed species of
Dermatocarporwith a single holdfast that can have an uppelaseréntirely melanin-free, making
identification of sterile blue-green thalli easyhis condition also occurs iD. luridum but that
species has multiple holdfasts. The upper surfatme of D. muhlenbergiranges from blue-green
to brown to pinkish-light brown, but not very ddmlown as irD. dolomiticum Blue-green (melanin-
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free) specimens are usually growing in low light@dibions. However, the degree of pigmentation
is not strictly correlated with light exposuBermatocarpon muhlenbergs occasionally “pruinose”

or with a layer of cells on the upper surface whieh be easily scraped off. Lower surface color
ranges from pale tan to black. The lower surfacéten completely smooth but it can also be veined,
wrinkled, or infrequently verrucose. The tendeatperithecia to push down the lower cortex and
form bulges on the lower surface should not berjpmeged as verrucose. Mature perithecia are
mostly large relative tdD. dolomiticum.The ostiole is usually capped with pigmented or
unpigmented cells. This “cap” is usually pigmenight brown to dark brown or pale reddish-brown
and is sometimes two-toned, dark in the center palé along the periphery or vice-versa.
Occasionally this cap is not well developed omalithecia in the thallus especially if the perdiae
are immature or senesced. The neck of the ossdlieequently long and it is not uncommon for
perithecia to have two hymenia sharing the samelesSpores are frequently ejected in a cirrus.
Pycnidia may be inconspicuous and immersed intdiléus or conspicuous and immersed in areoles
and then usually these pycnidial areoles occupytiiee thallus.

Dermatocarpon multifolium Amtoft ined.

Occasional in the Ozarks but often locally abundeimére presentDermatocarpon multifolium
grows in mesic habitats on calcareous rock, onesthdmbulders or bluffs with a preference for
horizontal surfaces and dolomiteermatocarpon multifoliums usually present in many small
colonies. Thalli are typically crowded togetherffidult to separate and mostly mat forming.
Individual lobes or thalli are normallylcm in diameter, very rarely reaching 2 cm. Tdieek have

a brown margin that is slightly to strongly raiseldobes are often partly convex or cup-like. The
upper surface is gray to gray-brown. In the fielainp thalli often appear two-toned. The perithecia
are mostly globose-pyriform, (182-) 289 - 48#4 x (181-) 266 - 47@m. The ostiole frequently has
a conspicuous wide brown cap. This cap can alsabebrown or infrequently black and sometimes
not well developed (not wide, not conveermatocarpon multifoliunoften grows alongside
Dermatocarpon muhlenbergiit is difficult to separate small or immaturaiihof D. muhlenbergii
from immature(?)D. multifolium which occasionally lacks or has only rudimentargoselary
holdfasts. Young thalli dD. muhlenbergisometimes have a brown margin thus making the enobl
worse. The young thalli @ermatocarpon muhlenbergire more flat and not cup-like with uplifted
margins as iD. multifolium The perithecia dD. muhlenbergiare typically elongate-pyriform not
globose-pyriform as iD. multifolium Small sterile thalli with no pycnidia and a dmgoldfast
probably belong td. muhlenbergiisince D. multifolium usually produces either perithecia or
pycnidia. Pycnidia ib. multifoliumare immersed. Thalli with abundant pycnidia areumzommon
and are occasionally rosette-like rather than matying.

Dermatocarpon tomentulosum Amtoft ined.

This species is rare in the Ozarks. It is knovamfra single locality on dolomite in Stone Co.,
Missouri. The lower Ozarks is probably the nonthigmit of D. tomentulosum It appears to be
locally rare where preseridermatocarpon tomentulosupnefers calcareous rock and the habitat of
Ashe juniper forests. The tomentum, composed iabHyphae, is very short and can be easily
missed if one does not observe the lower surfaedudly. The only other species in the Ozarks with
cortical outgrowths covering the lower surfac®isnoulinsii Dermatocarpormoulinsiiproduces
rhizinomorphs and not rhizohyphae.

DIBAEIS Clem. (Icmadophilaceae)

Crustose lichens with thin continuous thalli; pHmtmt chlorococcoid; apothecia laminal, sessile to
short-stipitate, + globose, typically pinkish; agadth an IKI+ blue apical cap, with 8 simple, ovoid
spores; pycnidia unknown in Ozark material, witlgibiform conidia; 1 species in the Ozarks. This
species was formerly included witHiaeomyces
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Dibaeis absoluta(Tuck.) Kalb & Gierl
Rare and local in the Ozarks; restricted to sheftesandstone walls and faces in mesic habitats,
usually in intact natural areas, in microhabitatsgcted from excessive direct runoff.

DIMELAENA Norman (Physciaceae)

Yellow-green saxicolous crustose lichens with rimmds lobate thalli; photobiontrebouxia
apothecia + immersed, thalline margin absent;lascanoratype, with 8 brown, 1-septate, ellipsoid
spores; pycnidia immersed, with bacilliform conidiaspecies in the Ozarks.

Dimelaena oreina(Ach.) Norman

Frequent on exposed to lightly shaded siliceouksioespecially on large rock exposures in glades.
Typical associates includ&carospora fuscata, Candelariella vitellina, Lecaa@reinoides and
Xanthoparmeliasspp. The predominate chemotype contains gyroplaaiat but a single collection
from Izard County, Arkansas belongs to the stiaticl chemotype. [1)gyrophoric & usnic acids; 2)
stictic and usnic acids]

DIMERELLA Trevisan (Gyalectaceae)

Inconspicuous crustose lichens with thin or obscaperticate thalli; photobiontfrentepohlia
apothecia sessile, plane, pale to orange; ascilsjmth no apical structures or thickenings, with
8 small, ellipsoid, hyallne 1-septate spores; mhiarpale to yellowish, £ immersed, with bacillifor
conldla 2 species in the Ozarks. Recent geneatyses suggest inclusion of this genus within
Coenogonium

1. Apothecia to 0.4 mm broad, pale to dull yelldwimostly lignicolous, or on bryophytes, humustree bases
............................................................................... D. pineti

1. Apothecia usually > 0.5 mm broad, orange; masdlyicolous ............................ D. lutea

Dimerella lutea (Dicks.) Trevisan

Apparently rare; on bryophytes, humus, and shadslmfAcer saccharum, Populus deltoicesd
Quercus velutina Some local material has spores notably longam #re typical for the species,
ranging to 14um long.

Dimerella pineti (Ach.) Vézda

Occasional in shaded sites in dry to mesic woodlabhdt small and perhaps overlooked. Known
from rotting stumps, and from bryophytes over stdhimus.

DIPLOSCHISTES Norman (Thelotremataceae)

Crustose lichens with pale gray, continuous to senthalli; photobionfTrebouxia apothecia
immersed, urceolate; asci with internal thickenintgrnally 1+ orange, with 4-8, greenish to brown,
muriform spores; pycnidia black, emergent, withillifmrm conidia; 3 species in the Ozarks.

1. Exciple radially striate, the striations usualligite to pale; thallus generally rimose or of égndus areoles
......................................................................... D. actinostomus

1. Exciple not radially striate, sometimes mardinedughened and whitened; thallus mostly contiraiou
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2. Thallus saxicolous, with subtle yellowish grage; spores 4-8 perascus .......... D. scruposus

2. Thallus lichenicolous, muscicolous or lignicadppale mineral gray; spores 4 perascus .........
.................................................................... D. muscorum

Diploschistes actinostomugAch.) Zahlbr.
Occasional on exposed to lightly shaded silicemeks, especially sandstone on upper slopes.
[lecanoric acid]

Diploschistes muscorum(Scop.) R. Sant.

Locally frequent, usually growing oveZladonia squamules and mosses in extensive bedrock
exposures in sandstone or igneous glades; rarelgxposed lignum.Cladonia strepsilisis a
common substrate. [lecanoric acid]

Diploschistes scruposugSchreber) Norman
Infrequent, on exposed, usually massive siliceaaks, especially large sandstone boulders in
openings on upland slopes, and on sandstone isgldtecanoric acid]

DIPLOTOMMA Flotow (Physciaceae)

Saxicolous crustose lichens with thick + sublobgtay thalli, the upper cortex with abundant
crystals; photobiont chlorococcoid; apothecia bjaté&ne, £ immersed, with a poorly developed
or disappearing thalline margin; asecanoratype, with 8 red-brown, 3-septate, thick-walled
spores; pycnidia with ellipsoid conidia; 1 specdrethe Ozarks. see key Buellia.

Diplotomma venustumKaorber [=Buellia venustdKdrber) Lettau]

Rare; known from a single Kansas collection on $taee outcrops in oak-hickory woodland.
The Ozark collection is at the easternmost eddgbeofange shown by Nordin (2000). Sequence
data support separation Biplotommafrom Buellia. [no substances]

DIRINA Fr. (Roccellaceae)

Saxicolous crustose lichens with thin, sorediatdlithphotobiontTrentepohlia apothecia sessile

(absent in our form); asci unknown in Ozark matewéh thickened apex and I+ blue internal ring,
with 8 hyaline, fusiform, 3-septate spores; pyaidiark, immersed, with curved, filiform conidia;
1 taxon in the Ozarks.

Dirina massiliensisDurieu & Mont. f.sorediata (Mull. Arg.) Taylor

Occasional on shaded, moist sandstone. This sgeasesthin, grayish or greenish crust, with small,
pale, punctiform, soralia about 0.2 mm broad. thialus reacts C+ red. Ozark material has a much
thinner thallus than most European material. Howelzaurens Sparrius (in litt.) has kindly
confirmed the identity of our specimens. [erythrin

DIRINARIA (Tuck.) Clem. (Physciaceae)

Small, narrow-lobed foliose lichens with a paleygk®H+ yellow upper cortex and a dark lower
surface, rhizines lacking; photobiohtebouxiga apothecia lacking in our species; pycnidia absent
Ozark material, immersed in small thalline wartghvacilliform conidia; 1 species in the Ozarks.
Reference: Awasthi (1975).
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Dirinaria frostii (Tuck.) Hale & W. L. Culb.

Restricted to exposed or lightly shaded, massii@seus rock formations, in areas sheltered from
direct rainfall and runoff, such as under overhagdedges. The thalli tightly adnate, with nearly
confluent lobes. [atranorin, divaricatic acid]

ENDOCARPON Hedw. (Verrucariaceae)

Small brown areolate to squamulose lichens; photal8tichococcuspresent in the hymenium;
perithecia immersed; asci thick-walleéderrucaria type, with 2 hyaline to brownish, muriform
spores; pycnidia immersed, conidia bacilliformp®aes in the Ozarks but only one treated here.

Endocarpon pallidulum (Nyl.) Nyl.

Occasional on shaded, often mossy dolomite andstione in woodlands, and less commonly on
shaded bases of hardwoods. This species alscsamewarbonate substrates in more exposed sites,
including dolomite in glades, and even on old ceteand limestone paving block€aloplaca
feracissimais a frequent associate in disturbed areas. Lecglulations were previously
misidentified a&. pusillumHedw., a species which has rhizines on the lowgase, whereas local
populations lack rhizines.

ENTEROGRAPHA Fée (Roccellaceae)

Crustose lichens with thin, £ continuous thalliagsh to dark prothallus typically present;
photobiontTrentepohliaor Phycopeltisascomata of aggregated, somewhat lirellate psbadia;
asci with an apical dome containing an IKI+ darkebting, with 8 hyaline, elongate, multiseptate
spores; pycnidia not seen in Ozark material, imegeraith bacilliform to filiform conidia; 1 species
in the Ozarks.

Enterographa hutchinsiae(Leight.) A. Massal.
Rare on lightly shaded rock outcrops at a few epadtlocations in Arkansas and Missouri.

EOPYRENULA R.C. Harris (Dacampiaceae)

Corticolous crustose lichens with a thin, whitiglontinuous thallus; photobiofftrentepohlia
perithecia subimmersed, black; asci cylindricatheut structures, ocular chamber present, with 8
brown, 3+ septate spores, the apical cells somstpaker than the rest of the spore; pycnidia black,
with straight elongate, hyaline simple microconidia brown, septate ellipsoid macroconidia; 1
species in the Ozarks.

Eopyrenula intermedia Aptroot

Rare on hardwoods in mesic woodlands, typicallgeutral-barked substrates suclAasr negundo,
A. saccharumandUImus americanaThe macroconidia are bacilliform, 4-celled, &hadsh green.

EPIGLOEA Zukal (Epigloeaceae)

Weakly lichenized (or parasitized?) gelatinous laigats, the thallus not evident; photobiont cf.
Coccomyxawith scattered, tiny, immersed, blackish peritapasci cylindrical, with an IKI+ blue
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wall, with 32 hyaline, 1-septate spores; pycnidiaseen in Ozark material, black, with bacilliform
to ellipsoid conidia; 1 species in the Ozarks. eRafice: Buck & Harris (2002).

Epigloea pleiosporaDébbler

Occasional, but probably overlooked, on moist alggtis over bryophyteg(lacomnium, Dicranum,
Fissiden$ in exposed to lightly shaded habitats, such abeaedges of thickets and along glade
margins.

Unless the algae are wet, this taxon is almossibla.

EVERNIA Ach. (Parmeliaceae)

Dull yellowish green fruticose lichens, the thalhesally attached, branched, and soft; cortex often
ridged; photobionfrebouxia apothecia rare, not seen in Ozark material, tatgi with a thalline
margin and brownish disk; adoecanoratype asci, with 8 simple, ellipsoid spores; pycaicare,

not seen in Ozark materlal dark, immersed; coradlaular 1 species in the Ozarks.

Evernia mesomorphaNyl.

Thallus tufted, lax to suberect, to 2 cm in Ozadtenial (but typically larger), ridged, angulardan
irregularly branched, yellowish green, often witimee dull paler yellowish zones; branches to 2 mm
thick; each basally attached main branch irregulaidnching into a series of progressively smaller
and narrower branches; upper cortex irregularly fpyrsoredia abundant, coarse, partly corticate
at first, granular, developing on ridges and buwdpag the branches. [divaricatic & usnic acids]

Known only from a secondary woodland at the nodtera edge of the Ozarks, in St. Louis County,
Missouri, growing on exposed dead limbs3éditsia triacanthos

This species is readily distinguished frayaneaby its soft, irregular, angular branches and lafck
a central cordRamalinabranches are flattened, even when narrow, witktandt upper and lower
surface, and have scant medullary tissue. Ozapkilpbons ofE. mesomorphanay be recent
introductions; Brodo (2001) mapped the nearestimcas extreme northern lllinois, and Wilhelm
(1995) noted that most or all the populations e @hicago region are probably introduced.

FELLHANERA Veézda (Piloccrpaceae)
Folia Geobot. Phytotax. 21: 200. 1986.

Crustose lichens with thin thallus, sessile darbtlagcia, thalline margin absent; photobiont
chlorococcoid; asci with an I+ apical dome inclygandarker tube, with 8 hyaline, fusiform, 1-3-

septate spores (only 3(-4)-septate in Ozark spdeigleng a halo; pycnidia black, globose, greenish
walled, often gaping widely; conidia short, fusifoor bottle-shaped; 4 species in the Ozarks.

The * cellular exciple, ascus with a I+ dark tubehe apical dome and short, often bowling pin-
shaped conidia suggest that the species belovicsheincluded irrellhanera The first putatively
exclusively saxicolous species has only recentinksescribed from Mexico (Nash et al. 2004). It
differs from eastern North American taxa in havingader ascospores (4.5 vs. 3.5-4.5(-5um)

The differences in apothecial characters (inclu@disgpspore) between the eastern taxa recognized
here are trivial at best. The distinctions havendeend in thallus and conidial characters.
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1. Thallus without asexual propagules .. ... .. e e e 2

2. Hypothecium KOH+ purplish; conidia mostly ovep long; growing on rock, especially chert;
COMIMION . .ttt ettt et et e e e e e e e e e e e e e e e F. silicis

2. Hypothecium KOH; growing on rock and conidia mostly less thgm®long or growing on bark and

conidia mostly over M [ONg; rare . ...t e 3
3. GrowiNg ONTOCK ... oo e F. "fallax"
3.Growingonbark ... .. e F. "missouriensis”
1. Thallus composed of crowded isidioid granulethor with small blastidia ....................... 4
4. Thallus composed of crowded isidioid granules. .......................... H. "granulosal]

4. Thallus with small blastidia; conidia mostlyde¢kan 5.m long;growing on rock (one Ozark collection)
................................................................ F. "minnisinkorum"

Fellhanera "fallax" sp. provis

Thallus on chert and HEIsandstone, pale green gray tinted with brown, atinoous, cracked.
Apothecia scattered, sessile, constricted to omalrase, initially flattened, becoming convex, 0.2-
0.3 mm across; disk brown to black, matt; margite pgray or darkening to blackish and *
concolorous with or slightly darker than disk, eweith disk, eventually excluded. Exciple tinted
with green above at margin, £ colorless below, igeeen KOH, N+ purplish red. Epihymenium
patchily pigmented, KOH, N+ purplish. Hypothecium orange brown to browthvamall masses
of orange brown to blackish brown pigment betwegrhe, KOH, N+ orange brown or orange
red. Hymenium greenish, KOHand N+ purplish and/or brownish streaked, KOKWscospores 3(-
4)-septate, (12-)14-17 x 448m. Conidia 4-5(-5.5) x 1.5-2(-2.3)m. [no lichen substances?, not
tested]

Fellhanera "fallax"occurs on chert and sandstone at one site iniljwo in Missouri and one in
Oklahoma. It is also known from a single collectioom Rowan County, Kentucky. If it were not
for the consistently smaller conidia, we would hdismissed this as a pigment varianEosilicis
with a KOH- hypothecium. Since there is an anomalous colle¢@arter County, Missouttarris
485449 tentatively placed here with a KOH+ hypotheciuma ghort conidia, It may yet prove most
expedient to submerge this putative taxorFinsilicis. There seems to be no distributional or
substrate differences. Recognition is maintainetatesely "for the sake of argument” since pycnidia
are present in over 90% of the collections of laka which would allow differentiation.

[Fellhanera "granulosa™ sp. provis|

Thallus on non-calcareous sandstone, olive-grdeok,tcomposed of fused isidioid granules
cracked into large polygonal areoles, to 1.0 mnossrApothecia black, matt, scattered, sessile or
slightly immersed among granules, initially flattlsoon convex, 0.3-0.5 mm across; margin mostly
concolorous to slightly paler, mostly obscured rewéh disk or slightly raised. Exciple tinted gree
black, KOH+ greener, N+ purplish red, with rim dapleen but brown, KOH+, N+ purplish red,
adjacent to hypothecium, of weakly radiating hyplvéh + large lumina. Hypothecium brown, with
darker pigment masses between hyphae, KOH-, N+geraed. Epihymenium patchily blackish
green, KOH+ greener, N+ purplish red. Hymenium gigestreaked, KOH+ greener, N+ purplish
red. Ascospores 3(-4)-septate, 15-17 x 38¥b Conidia fusiform, 4.5-5 x 1om.

The thick thallus composed of * isidioid granulesdliagnostic. The apothecial pigmentation is very
similar to F. silicis which has a thin thallus, longer conidia. Thisa@axs from lllinois (Saline
County,Buck 35950)ust outside the Ozark ecoregion and could wellioat our area.
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Fellhanera "minnisinkorum” sp. provis

Thallus on rock, pale gray, consisting of spars@ut@ areoles and more numerous, more
conspicuous granular blastidia on a whitish cobwebypothallus. Apothecia few and poorly
developed, sessile, constricted at base; disk roravargin pale gray. Exciple cellular, greenish.
Epihymenium = colorless. Hymenium tinted orangisawmn, KOH-. Hypothecium brown, with
darker masses between hyphae, KORscospores ca. 17 x 445. Conidia not found (3.5-5 x 1.5-2
pum in extra-Ozark material). [no lichen substances? tested]

Known from shaded sandstone from Pomona NaturdigBriJackson County, Illinois.

The apothecia and ascosporegelihanera "minnisinkorum“are essentially identical to the other
species treated here differing in the thallus wgitiall granular blastidia. The small conidial size
differs from all exceptF. "fallax". Fellhanera "minnisinkorum'is a fairly common, mostly
corticolous or lignicolous species with a northeastdistribution touching the Ozark region only in
southern lllinois. A more detailed description viad published elsewhere. The sole Ozark collection
is poor and is included here on the basis of thstidliate thallus.

Fellhanera "missouriensis"” sp. provis

Thallus on bark, gray, thin, continuous to very khgareolate toward center, with poorly developed
whitish prothallus. Apothecia sessile, constricédbase, soon convex; disk blackish brown, matt;
margin = soon excluded, grayish. Exciple celluiayally bicolor or tricolor, colorless outside/b&lo
brown within, sometimes also diffuse greenish udside brown. Epihymenium patchy brownish,
KOH-, N+ orangish red. Hymenium tinted purplish browt®@H- or KOH+ weakly purplish.
Hypothecium brownish with black brown masses betwhgphae, KOH N+ orangish red.
Ascospores 3-septate, ca. 11-12 x 4ghrb Pycnidia blackish, semi-immersed, globose, @auin
across. Conidia rod-shaped or weakly constrictadidule, 5.5-7 x 1.5-gm. [no lichen substances]

Known from only a single collection on bole ©aryafrom St. Francois County, Missouri.
Among corticolous taxd. "missouriensis"is £ similar in aspect to some forms Bacidia
circumspectawhich has a green epihymenium, hymenium oftenrgsgeeaked and exciple of
radiating hyphae as well as a different type cliasspores and conidia. It is also externally ver
similar to saxicolou§. 'fallax" which has smaller conidia afdsilicis which has greenish exciple
and epihymenium and KOH+ purplish hypothecium.

Fellhanera silicisR. C. Harris & Laddsp. nov.

Thallus on silicate rock, gray-green, olive-greem@enish brown, superficial, thin (80-10),
initially continuous, becoming cracked, without ais prothallus (marginal regionkiarris 31171
very thin, with a silvery cast); asexual propagldeging; no lichen substances detected. Apothecia
dark brown to black, scattered, sessile, flat taklyeconvex (ca. 15Qm thick), constricted to
weakly constricted at base, 0.4-0.5 mm across wienre, with thin, concolorous margin, initially
weakly raised, often becoming obscured with ageifgs usually bicolor, greenish (KOH N+
purplish red) inward, colorless outward, composkdeakly radiating, thick walled hyphae with
large, irregular lumina (2-gm across). Hypothecium brown to chocolate brownH&@urplish,

N+ orangish brown. Epihymenium green, KOHN+ purplish. Hymenium colorless but appearing
brownish streaked due to brownish or greenish pigrnmesome (moribund?) asci. Ascospores 3-
septate,12-14 x 44om. Conidia bacilliform to sublageniform, 5-6 x . (Buck 3180Mas larger
pycnidia, opening more broadly and larger baciliiiacconidia, 5-9 x 2-2.pm, forming short cirrhi.)
[no lichen substances]

Fellhanera silicis as far as is now known, is an eastern Americaeenc common in the Ozark
region with a few collections from Pennsylvania awke from West Virginia. It occurs on fine
grained non-calcareous rock, rhyolite, fine graisaddstone and chert or quartz inclusions in lime
rich situations. As far as one can tell at thistiboccurs in wooded habitats unlikikcarea erratica
which is mainly in open habitats. It may also tatermore lime thaM. erratica We have had this
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species on the web for several years but it is ggstvell that we proceeded no further as the
Fellhanerasituation on closer examination has proved ratbemgex. In the field and under the
dissecting microscope this lichen can passMacarea erraticawhich is widespread on non-
calcareous rock in eastern North America. Furtlengicating hasty identifications, the green
epithecium and brown hypothecium also minMc erratica However, 3-septate vs. 0-septate
ascospores and broad-celled, weakly radiate, thiaked excipular hyphae vs. narrow, much
branched and interconnected, thin-walled excigutfphae embedded in a well-developed gel matrix,
readily separate it frorivl. erratica Bacidia granosgTuck.) Zahlbr. with 3-septate ascospores is
also quite similar but usually is confined to cafoirich rocks and has the dark exciple continuous
with the dark hypothecium, less conspicuous pyenifiliform conidia and Bacidiatype” ascus.

FLAKEA O.E. Eriksson (Ascomycota)

Sterile squamulose lichens with dull, gray-greebgsect, lobate-branched thalli; lobes to 2 mm long
and 0.3 mm broad, typically 40-@@n thick, undifferentiated; photobiont chlorococcdluk closely
packed algal cells 7-140m in diameter; a monotypic genus of uncertain &fés. Diederich and
Aptroot (1997) place this in the genlgonimig asA. papillata(O.E. Erikss.) Diederich & Aptroot.

Flakea papillata O.E. Eriksson

Uncommon and scattered at a few sites throughotliitaern Ozarks; restricted to low light intensities
at the back of sheltered underhangs under masangstone bluffs, where it occurs on surface
protected from direct water flow, at light intems# lower than will support most lichens. In the
Ozarks known from Arkansas, lllinois, Kansas, amta@oma.

FLAVOPARMELIA Hale (Parmeliaceae)

Broad-lobed, yellow-green adnate foliose lichenthaut marginal cilia; upper cortex sometime
wrinkled, containing usnic acid; lower cortex blagith a brown marginal zone, relatively sparsely
beset with mostly simple rhizines typically lesanl0.5 mm long, these black except occasionally
pale near the thallus margins; photobidrebouxia apothecia sessile, laminal, basally constricted,
with a well-developed thalline margin, epitheciurawnish, hypothecium pale; as@canoratype,
with 8 simple, hyaline, ellipsoid spores; pycnithminal, immersed in the upper cortex; conidia
bifusiform; 3 species in the Ozarks.

1. Thallus sorediate or pustulate-isidiate; wideagron rocks and trees; apothecia and pycnidia rare

2. Thallus with granular soredia in diffuse patchad developing from low pustules; mostly
COMICOIOUS .. et e F. caperata

2. Thallus with coarse isidia-like pustules, thigble and sometimes breaking and appearing dpical
sorediate, but not developing true soredia; sagicobr rarely on shaded tree bases-. baltimorensis

1. Thallus without diaspores; mostly on old grotimiperusin natural areas; apothecia and pycnidia abundant
.............................................................................. F. rutidota

Flavoparmelia baltimorensis(Gyeln. & Fériss.) Hale

Thallus with apically expanded lobes 5-10 mm braguber cortex sometimes with locally wrinkled
areas on older portions, with hollow, corticatesgularly bulbous isidioid pustules 0.2-0.3 mm lokoa
at the base, but often apically expanded and itaegi 3(0.5) mm tall, the pustules friable anaoft
breaking and appearing sorediate, but remainingllyasorticate, and no true soredia present;
apothecia not seen in Ozark material; pycnidia, nagar the lobe tips, brown to black, to 0.1 mm
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broad, often surrounded by a slightly swollen zoheortex; conidia bifusiform, 5-7 x 1-1jdm.
[atranorin, protocetraric & usnic acids, + gyropbacid]

Abundant throughout the Ozarks, on lightly to madely shaded siliceous rocks, growing on
sandstone, chert, rhyolite, and granitic rocks. maassive lightly shaded siliceous outcrops and
boulders in woodlands, this species occurs Wityelochroa obsessand Pertusaria plittiana
Associates in more deeply shaded habitats incMgelochroa aurulentaand Phaeophyscia
adiastola Flavoparmelia baltimorensialso occurs on shaded hardwoods, especially hedaise,
most commonly in areas where saxicolous populatdiise lichen are abundant.

This species can be easily confused viAthcaperata especially when growing on corticolous
substrates, and care must be taken to determinth@rha specimen is truly sorediate. Isidiate
species oKanthoparmelidypically grow on more exposed rocks; they havalsmrmore cylindrical
isidia, a more lustrous upper cortex, and narrotmencate lobes. Gyrophoric acid is an occasional
constituent in Ozark populations lef baltimorensis

Flavoparmelia caperata(L.) Hale

Thallus with apically expanded lobes 5-12 mm bragmper cortex sometimes with locally ridged
and wrinkled areas; soredia granular to coarselpdae, originating near the lobe tips and low
laminal pustular eruptions; apothecia rare, cuputifand strongly constricted at the base, to 6 mm
broad, with a well-developed and usually soredibtdline margin; pycnidia not seen in Ozark
material. [atranorin, protocetraric & usnic acids]

Abundant on lightly shaded trees in woodlands, oaogifrom bases and lower boles to older canopy
branches on a variety of hardwoods and conifeapiand and mesic woodlands. This species also
occurs on lightly shaded decorticate stumps ansl kxgd rarely on lightly shaded siliceous boulders.
Ladd (1996b) documented this as one of the mostistamtly dominant lichens in wooded upland
in parts of the Mark Twain National Forest in thesSburi Ozarks.

Smaller young thalli of this species are often ed@mte. See comment underbaltimorensis

Flavoparmelia rutidota (Hook. f. & Taylor) Hale

Medium-large lichens with slightly expanded lobeécap, often with the lobe tips dissected into
narrow segments, the lobes to 6 mm broad; upp&coommonly wrinkled and sometimes almost
subfoveolate; apothecia abundant, to 5 mm broadeatat low, with a thin thalline margin forming
an involute rim above the disk; pycnidia black, ooom to abundant and often distributed throughout
the thallus, creating a speckled appearance, tmth broad; conidia obscurely bifusiform, 6-8 x 1-
1.2um. [atranorin, protocetraric & usnic acids]

Uncommon and local, usually in exposed habitats@ated with massive bluffs, where it grows on
exposed boles and branches of old-graduthiperus asheandJ. virginiang growing on both bark
and decorticate wood. A single record from ArkansafromUImus alataon an extensive bluff
system.

This is one of a series of lichens, mostly assediatvith glade and bluff systems, that have
phytogeographic affinities to the southwestern desend attain their northern range limit in the
Ozarks.

FUSCIDEA V. Wirth & Vézda (Fuscideaceae)

Crustose lichens; apothecia sessile to partialig@msed; photobiont chlorococcoid; asci with intérna
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and external I+ blue caps, with 8 hyaline, ellijgstm elongate-reniform, simple to 1-septate spores;
pycnidia immersed, = marginal with ellipsoid to i#orm conidia; 2 species in the Ozarks.

1. Thallus saxicolous; apothecia black (frequestyile) ............ ... ... . ... ... .. ..... F. recensa

1. Thallus corticolous; apothecia brown . ... .. . . ..o F.sp#1

Fuscidea recensdsStirt.) Hertel, V. Wirth & \ézda
Apparently rare on massive siliceous rock outcrégpsywn only from Shannon County, Missouri.
[divaricatic acid]

Fuscideasp. #1

Thallus whitish, continuous; apothecia medium brpsessile, with raised margin ranging from pale
tan to concolorous with the disk; upper hymeniumteo exciple, and hypothecium brownish;
paraphyses not or slightly expanded apically; gsmes simple, hyaline, ellipsoid to weakly
reniform, 9-10 x Jum. [unknown substance with Ralue above norstictic acid]

Known only from Shannon County, Missouri, on hardaiawigs.

FUSCOPANNARIA M. Jagrg. (Pannariaceae)

Small dark brown to grayish brown lichens compaxfechbricate, sublobate squamules with a black
tomentum on the lower surface; photobibiustoc;apothecia sessile, with a thalline margin which
usually disappears towards maturity; asci with laebring-like apical structures, with 8 simple,
hyaline spores with long-attenuate, curved, poirdeds; pycnidia brownish, immersed, with
bacilliform conidia; 2 species in the Ozarks. Refee: Jargensen (2001).

1. Lobe margins white pruinose; thallus stronglpiiivate; perispore with evident attenuate apices .. .. ..
........................................................................... F. leucosticta

1. Lobe margins epruinose; thallus + plane; penspathout conspicuous attenuate apices . F..leucophaea

Fuscopannaria leucophaedgVahl) M. Jarg.

Rare on lightly shaded sandstone in the southearkSztypically on wooded slopes above small
streams.

Fuscopannaria leucostictgTuck.) M. Jarg.
Local on mossy, massive, lightly shaded igneougsosandstone and dolomite in mesic areas,
usually along small streams; rarely on lightly stcholes ofQuercus [terpenoids]

GOMPHILLUS Essl. (Gomphillaceae)

Crustose lichens with continuous, thin, pale, shimglli closely conforming to the substrate;
photobiont chlorococcoid; apothecia dark, globasiautely stipitate; hyphophores usually present,
these stipitate and becoming radially stellatb@summit; asci with an |- apical dome, with 8 &grg
hyaline, linear, multi-septate spores; pycnidiasubersed, with minute ellipsoid conidia; 1 species
in the Ozarks. Reference: Buck (1998).

Gomphillus americanusEssl.
Local, typically growing over bryophytes, particijaleucodon julaceun lightly shaded boles
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and large, horizontal brancheslahiperus virginianaas well as on shadéducodorover carbonate
bedrock; less commonly on other bryophytes. Typieditats include overgrown glades, glade
margins, talus slopes and bluff summits.

GRAPHIS Adans. (Graphidaceae)

Thin, pale gray to whitish corticolous crustosehdéins; photobionfTrentepohlia apothecia
lirelliform, partially immersed, hymenium I-; asti, splitting apically, with 8 hyaline to pale
brownish, elongate, 5+ -septate spores with lelatidumina; pycnidia rare, with bacilliform conidia
2 species in the Ozarks.

1. Spores with transverse septa only; common aariaty of hardwoods .................... G. scripta

1. Spores muriform; rare and restrictedBttula nigra. . . ............. ... oL G. sophisticascens

Graphis scripta (L.) Ach.

Abundant on shaded, smooth, hard bark on lowemadtholes of hardwoods in woodlands, growing
in both mesic and dry habitats. This species iisquéarly common orAcer, Amelanchier, Carya,
Quercus coccinea, Q. rubrandQ. velutina The apothecial disks are usually white pruirase
visible as pruinose slits.

Graphis sophisticascendyl.

Rare and local, growing on shaded boles of oRktula nigraon intact floodplains and wooded
terraces along small rivers. This species is auronly known from the Ozarks, from where it
was described by Nylander (1890) as growing§opulus although the original label accompanying
the type specimen lists the substratBesuila

Non-lichenized lirelliform fungiHysterium pulicare Perswith brownish 3-septate spores, and
Hysterographium moxiSchw.) Pehm with brown muriform spores, are feegun mesic woodlands,
growing on neutral-barked hardwoods suchesr saccharunandBetula nigra Sometimes these
fungi can even appear lichenized, if there arelikeéeg chlorococcoid algae admixed. The lirelline
apothecia oHysteriumandHysterographiuntend to be more aggregated, and there is no dviden
thallus.

GYALECTA Ach. (Gyalectaceae)

Crustose saxicolous lichens with thin, continuows minutely granular thalli; photobiont
Trentepohlia apothecia £ immersed, pale to orange or browaoi tsn-walled, lacking apical
structures, I+ blue, with 8 hyaline, ellipsoid, sulriform to muriform spores; pycnidia pale to tan,
immersed, with bacilliform conidia; 3 species ie fzarks. The taxonomy of local populations is
poorly understood, and probably includes additiopathaps undescribed, taxa.
1. Thallus and apothecia orange; paraphyses withtgmrange carotenoid droplets ............ G.sp#l
1. Thallus greenish to grayish, apothecia paleagiarses lacking carotenoids.

2. Thallus olive green; apothecia superficial, sen®e5 mm broad ....... G. jenensis

2. Thallus gray to greenish gray; apothecia imntensgits in the rock, < 0.4 Gunfialimal

124



Gyalecta farlowii Nyl.

Frequent on shaded carbonate rocks, growing ondathmite and limestone, and often in moist
habitats, sich as on lower bluff faces. This spebias been call€tractis farlowii(Tuck.exNyl.)
Vézda.

Gyalecta jenensigBatsch) Zahlbr.
Rare on shaded, mesic dolomite, often associatédsefping outcrops in wooded ravines and lower
faces of massive bluffs bordering streams.

Gyalectasp. #1
Uncommon, in habitats similar to those®fjenensisand apparently more common in the region
thanG. jenensis

GYALIDEA LettauexVézda (Gyalectaceae)

Folia Geobot. Phytotax. Bohemoslov. 1: 312. 196feTG. lecideopsigMassalongo) Lettaax
Vézda Gyalecta lecideopsislassalongo)

Tiny, very inconspicuous, saxicolous or terricol@ngstose lichens with thin, smooth gray green
thallus, photobiont chloroccoid; apothecia sessilgtorine, pale, often translucent when wet; asci
thin-walled, lacking apical structures, I+ bluetm8 hyaline, ellipsoid, 1-septate to muriform sgr
pycnidia dark, with bacilliform conidia; 1 speciesthe Ozarks.

Gyalidea sp.
Thallus small patches immediately adjacent to agméh Apothecia sessile with pale disk and thin,
blackish margin. Ascospores muriform, 3-5 x 1-2tatg 18-22 x 9-1m.

Rare, known from a single Missouri collection orextfragment in floodplain forest along stream.
The key to identifying this species are the thirl@hasci and chloroccoid photobiont. It seems to
belong in theG. lecideopsisomplex but the ascospore size is not a good nfat@my described
species.

GYALIDEOPSIS Vézda (Gomphillaceae)

Crustose lichens with thin, lustrous, continuouaygthalli and brown or black hyphophores;
photobiontTrebouxig apothecia unknown in local material, sessilegularly rounded, asci with
thickened apices, I+ wine red, with (2-)8 hyalimeuriform spores; conidiomata unknown; in
addition to the 2 species below, several other anknsterile specimens have been rarely collected
in the region, occurring on substrates suchuagans, JuniperuandPinus

1. On hardwood twigs; hyphophores black, aciculidn & narrowly expanded, lacerate apex, >1 mm tall .
............................................................................... G.sp. #1

1. On moss or humus; hyphophores brown, short amd,lxx1 mmtall .. .............. ... ... G.sp. #2

Gyalideopsissp. #1
Uncommon on upper canopy twigs@tiercusin extensive, mature woodlands.
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Gyalideopsissp. #2

Rare, but probably overlooked, on soil and mossyusiin open rocky woodlands in river and
stream valleys, such as along the Black River ignRkls County and the Current River in Carter
County. The hyphophores are pale brown, shalléadgrate, and folded over.

HAEMATOMMA A. Massal. (Haematommaceae)

Large crustose lichens with thick, well-definedmswhat verrucose thalli; photobiohtebouxia
apothecia laminal and sessile, with a distinctlit@imargin and reddish disk; as¢éaematomma
type, with 8 hyaline, multiseptate, elongate, cdrepores; pycnidia not seen in Ozark material,
curved, reddish, with filiform conidia.

Haematomma fenzlianumA. Massal.

Rare and local, on massive, dry, vertical exposafesndstone in the southwestern Ozarks. The
large lecanorine apothecia with deep reddish das&glistinctive.

HALECANIA M. Mayrh. (Catillariaceae)

Small saxicolous crustose lichens; apothecia sgssiith a thalline margin; photobiont
chlorococcoid; ascCatillaria-type, with 8 small, hyaline, ellipsoid, 1-septaigores; pycnidia
immersed, with bacilliform conidia; 2 species ie Bzarks.

1. Hymenium P+ red; epithecium not granular; apathaniformly brown; paraphyses twisted .. ..........
.......................................................................... H. “rheophila”

1. Hymenium P-; epithecium with scattered granal®®ng the tips of the paraphyses, creating a genttexd
appearance in the wetted apothecial disk; paraghyséraight .. ....................... H. “punctata”

Halecania rheophilasp. provis.

Restricted to hard, weathered siliceous rocks, |lystngyolite, near the mean water line in cleastfa
flowing high-gradient streams and seeps in thé&@incois Mountains and occasionally elsewhere
in similar habitats, on orthoquartzite. This spedias a dark, minutely subsquamulose thallus with
a conspicuous black prothallus and tiny, pale tk dpothecia with an evident thalline margin. This
species does not occur in sites where flood ang@guflow dynamics, or water turbidity and quality
have been significantly altered by anthropogenivigg in the watershed.

Halecania punctatasp. provis.
Abundance and distribution unknown; occurring wikie previous species and only recently
recognized as distinct.

HEPPIA Nageli (Heppiaceae)

Brown squamulose terricolous lichens with closelgate thalli; photobionbcytonemaapothecia
immersed; asci IKI-, with 8 hyaline, fusiform, sifafspores; pycnidia immersed, with bacilliform
to fusiform conidia; 2 species in the Ozarks. Rafee: Henssen (1994).
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1. Thallus brownish; upper surface smooth; lowenégium IKI+ reddish ................ H. adglutinata

1. Thallus grayish pruinose; upper surface appgadngh or granular; lower hymenium IKI+ blue ... ...
........................................................................... H. conchiloba

Heppia adglutinata (Kremp.) A. Massal.

Local in exposed, thin soil pockets over dolomiteglades and on bluff summits, invariably
associated with cyanobacterial or algal soil crustd usually growing witRlacidium squamulosum
and sometimeBsora decipiens

Heppia conchilobaZahlbr.
Known only from exposed soil in a dolomite gladetie eastern Missouri Ozarks.

HERTELIDEA Printzen & Kantvilas (Stereocaulaceae)

Sorediate crustose lichens with pale gray grarankoles; photobiont chlorococcoid; apothecia dark
brown to black, superficial, sometimes prolifergtiinom older apothecia; asci lacking an ocular
chamber, with an IKI+ blue tholus and IKI+ blue kiar structure, with simple (rarely 1-septate)

spores; pycnidia with filiform conidia. Referen&intzen & Kantvilas (2004).

Hertelidea pseudobotryosaR.C. Harris, Ladd, & Printzen
Apparently rare; on burned and unburned lignuduoiperusand burned hardwood lignum, in open
to lightly shaded habitats in the southern Ozaikse thallus is UV+ white, readily distinguishing
it from pale forms off rapeliopsis flexuosa[perlatolic acid]

HETERODERMIA Trevisan (Physciaceae)

Narrow lobed, pale gray foliose lichens with th@eipcortex of elongate cells prevailingly aligned
with the lobes; lower surface pale, rhizinate, icate or ecorticate; marginal cilia often present;
photobiontTrebouxia(?); atranorin and zeorin always present in oxa,taome local taxa also with
salazinic acid; apothecia sessile, with prominealline rim and dark brown disk (the disk obscured
by pruina irH. echinatg; asciLecanoratype, with 8 brown, thick-walled, ellipsoid, 1-4afe spores,
the spores rarely with additional small loculessmpglia dark, laminal, immersed; conidia bacillifgrm
7 species in the Ozarks. Members of this genus lmeagonfused witliPhyscia which is always
corticate on the lower surface, and has an upp&gxoomposed of nearly isodiametric cells.

1. Thallus lacking diaspores.
2. Thallus closely appressed, not conspicuouslyg-oiate; apothecial disks epruinoseH. hypoleuca

2. Thallus loosely adnate to suberect, conspicydasl ciliate; apothecial disks densely pruinose . .
..................................................................... H. echinata

1. Thallus sorediate or isidiate.
3. Thallus with coarse laminal isidia, the isidramular and basally constricted . ... H. granulifera
3. Thallus with marginal and/or terminal, farinaseedia.

4. Lower surface ecorticate and fibrous to cottgmgyailingly yellow to orange or darkening
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5. Medulla KOH+ yellow- red (norstictic acid); lower surface darkeningptaplish
black towards center, KOH- ....... ... ... ... . .. . oo, H. casarettiana

5. Medulla KOH-; lower surface persistently yellbavorangish, KOH + purplish . . .
................................................. H. obscurata

4. Lower surface white to tan, appearing corticate.

6. MedullaKOH+ yellow (atranorin); soralia stronggypriform and concentrated on lobe
B ot H. speciosa

6. MedullaKOH+ yellow turning red (salazinic acidpralia marginal and not strongly
labriform ... H. albicans

Heterodermia albicans(Pers.) Swinscow & Krog

Thallus blue-gray, adnate, typically < 5 cm braaolindantly branched with truncate-tipped linear
lobes ca. 0.3-1 mm broad, rarely with a few sparama at the lobe tips. Soredia common, farinose,
with a bluish cast, in linear marginal soralia exteg around the lobe tips and sometimes becoming
somewhat labriform in age. Lower surface corticaede tan, with widely scattered, pale to tan,
fasciculate rhizines ca. 0.5 mm long, sometimes wregular thickenings towards their apices.
Apothecia unknown in Ozark material, although pagiohs just south of the Ozarks are occasionally
fertile. These apothecia are to 2 mm broad, lalhmigh plane brown disks and well-developed
thalline margins with projecting, £ incurved, laas-lobulate rims. [atranorin, salazinic acid,rago

Occasionally the soredia become more abundantaanohal, especially towards the lobe tips on
large, well-developed thalli, and can coalescetmflarge continuous patches that nearly obscure
the thallus surface. This trait becomes more commanaterial from the Gulf Coastal Plain south
of the Ozarks.

Rare on bases and lower boles of a variety of haodvwrees and oduniperus usually occurring in
the southeastern parts of the Ozarks. This speci@®re common southeast of our region in the
Bootheel area of Missouri and southeastward.

Heterodermia casarettiana(A. Massal.) Trevisan

Rare in woodlands in the Boston Mountain regiothefsouthern Ozarks in Arkansas; usually on
mossy siliceous rocks, especially sandstone. fAthe Ozark material contains norstictic acid,
although this is absent in some populations elsesvimethe range of this species. [atranorin &
norstictic acid]

Heterodermia echinata(Taylor) W.L. Culb.

Thallus pale gray, loosely adnate to erect and apmg subfruticose, with long branching lobes
typically to 2 mm broad and conspicuous long palddrkening, simple to branched and apically
furcate marginal cilia to 4 mm; upper cortex paygsometimes with faint whitish reticulations and
slightly thickened, revolute margin. Lower surfacerticate, with cobwebby white medullary tissue.
Apothecia common, to 4 mm broad, erect and substiwith a thin, high-walled thalline margin
corticate internally and extending to 0.5 mm abtwe hymenial surface and becomes erose to
sublobulate in age, sometimes with scattered dpped cilia. Apothecial disks dark brown, plane
to slightly concave, evenly and heavily suffused¢hwdull white pruina. Pycnidia common,
subimmersed, brown, subglobose with truncate panifapices, to ca. 0.15 mm broad. [atranorin,
zeorin]
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The medulla of this species is very thin, so thatdolor of the algal layer is visible when thdltia
is viewed from below. The thalli often have snmihes of minute pruina near the lobe tips and
apothecial margins.

Sporadic and uncommon, although sometimes lochlipdant, on exposed to lightly shaded twigs
and small branches diniperus virginianaandJ. asheiin glades and on bluffs; more rarely on
hardwood branches in similar habitats.

Heterodermia granulifera (Ach.) W.L. Culb.

Thallus compact, adnate, gray to pale bluish gvét, abundant short lobes to 0.7 mm broad. Upper
cortex frequently pruinose, with abundant scattdegdinal and marginal, subglobose to short-
cylindrical isidioid protrusions ca. 0.15 mm diaerethese occasionally proliferating from theiresid
and apices and becoming somewhat coralloid; whekelr, the resultant circular scars sometimes
appearing soralia-like. The isidia are sometimasigly ecorticate and appear coarsely sorediate.
In addition to the isidia, the thallus sometimeesdrees lobulate. Lower surface corticate, lustrous,
initially pale but becoming tan, with the scattegdnder brown rhizines becoming squarrose-
branched. Apothecia unknown in Ozark materiabniyia occasional, on upper cortex concentrated
near terminal branch points, dark, immersed, danfin broad. [atranorin, salazinic acid, = zeorin]

Infrequent on shaded bases, lower boles and laogerbranches of trees in wooded uplands
throughout the Ozarks, especially@arya, QuercusandJuniperus Quercus albappears to be the
most frequently occupied substrate in the Ozarks.

Heterodermia hypoleuca(Muhl.) Trevisan

Thallus pale gray (sometimes with brownish oversdnadnate, with loosely adnate to imbricate or
slightly ascending lobe tips, to 15 cm broad, tleémiobes typically 1-2 mm broad, plane to slightly
convex, the older portions commonly lobulate. Lowerface ecorticate, initially white but
becoming tan with age, with frequent darkeningyatiengly marginal rhizines becoming abundantly
branched. Apothecia common, laminal, sessile,llyaganstricted, with a tall-rimmed, internally
ecorticate thalline margin extending to 1 mm abthneeapothecial disk and ultimately lacerate to
lobulate dissected; apothecial disk plane to diggtanvex, dark brown, to 6 mm broad. Pycnidia
frequent, laminal, subimmersed, brown, disposedatds the lobe tips, ca. 0.12 mm broad.
[atranorin, zeorin]

Well-developed margins of older apothecia sometinreinward and nearly conceal the disk, their
fimbriate margins resembling miniature insect-tiagpleaves of Venus fly trapD{onaea
muscipuld. The linear, lobulate thalli resemble thos@oéptychia palmulatgbut the latter species
is browner, lacks atranorin in the cortex and hE©#&l- reaction, as opposed to the KOH+ yellow
reaction of all Ozark taxa dfeterodermia

Occasional, although becoming locally frequent|awer boles of trees in intact wooded uplands
throughout the Ozarks. This species typically grwgher on the bole than dddsgranulifera

Heterodermia obscurata(Nyl.) Trevisan

Thallus bluish gray, often with brownish tones idey portions, adnate, with the outer branches
sometimes becoming somewhat imbricate, lobes notairivex, <1 mm broad, with frequent side
branches and occasional fimbriate dissectionseafifiices. Soredia abundant, bluish, farinose, in
marginal soralia associated with the lobe tipsicalgh often extending to the lobe margins; soralia
becoming thickened and somewhat upturned when deskloped; lower surface ecorticate, the
lower portions of the exposed medullary tissue pal@leep yellow, becoming brownish and
fenestrate in age. Rhizines prevailingly marginadiely scattered, becoming brown to dark, simple
to fasciculate, sometime with squarrose branchigpthecia unknown in Ozark material; pycnidia
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on the upper cortex, infrequent, tending to oc@&arrhe terminal branch points, ca. 0.1 mm broad,
slightly erumpent. [atranorin, zeorin]

The thallus of this species is a darker blue, withre strongly convex lobes, than thatbfalbicans
or H. speciosa

Common, although never abundant in terms of carehases and lower boles of both hardwoods
and conifers, typically in lightly shaded situatsdn intact woodlands. This lichen also rarelywsc

on shaded rocks. The thalli are typically smadied more bluish-gray than thalli of the simikar
speciosa

Heterodermia speciosgWulfen) Trevisan

Thallus pale gray to blue-gray, loosely to closatinate, to 10 cm broad, with abundant linear
primary branches ca. 1 mm broad, with abundanhdag soredia predominately occurring in

thickened labriform soralia at the lobe tips; ed@te lobe tips in central portions of older thalith

a tendancy to become short fimbriate-dissectedwekosurface corticate, sublustrous, white,

sometimes becoming pale tan in older portions efttlallus. Rhizines common, prevailingly

marginal, pale, to 1 mm long, often with tiny squae branches. Apothecia not seen in Ozark
material. [atranorin, zeorin]

Common in light to moderate shade in intact woodsargrowing on lower boles and bases of
hardwoods and conifers, and on both carbonate ido€losis rocks -- often growing with mosses
when on rocks. Although this species &hdbscurataoften grow on the same trde, speciosa
consistently shows a predilection for growing ctosethe ground than doé$ obscurata The
thallus ofH. speciosas typically larger, and paler mineral gray thaattofH. obscurata

Thalli of H. speciosare occasionally infested withichenopeltis heterodermiicold.S. Cole & D.
Hawksw., which has 8 hyaline, 1-septate oblong®tlid spores per ascus. This fungus appears as
a blackish to dark gray, erumpent discoloratiothefupper cortex of thdeterodermiaespecially
along the middle portions of the primary lobes. riQusly, this fungus, which was originally
described from an Ozark specimen (Cole & Hawkswa@®2) does not occur on any other species
of Heterodermian the Ozarks.

HYPERPHYSCIA Mill. Arg. (Physciaceae)

Small foliose lichens with thin thalli and tightippressed, narrow, nearly confluent lobes; upper
cortex greenish, gray, or brown, paraplectenchyosatower surface prevailingly pale, lower cortex
poorly developed, indistinctly prosoplectenchymatdrue rhizines lacking, rhizine-like projections
rare, short, and inconspicuous ecorticate; photaliebouxia apothecia sessile, with a dark brown
disk and thalline margin; epithecium brown, hymemis blue, hypothecium hyaline; at@canora
type, with 8 brown, thick-walled, ellipsoid, 1-saf# spores; pycnidia laminal, immersed, with dark
brown apices; conidia filiform, curved; 2 specieghe Ozarks.

1. Thallus lacking diaspores; apotheciacommon . ............ ... .. i nn.. H. syncolla

1. Thallus sorediate; apotheciarare . ......... ..o, H. adglutinata

Hyperphyscia adglutinata (Floérke) H. Mayrhofer & Poelt

Thallus inconspicuous, minutely foliose, closelyhaid® and often appearing confluent with the
substrate, brownish to light, greenish, or blackjsly, of nearly confluent to slightly overlapping
short-branched lobes typically 0.2-0.3(-0.4) mmdgkowith apically expanded, erose to sublobate,
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closely adnate, tips to 0.8 mm broad; upper costewoth, typically sublustrous; lower surface
prevailingly pale to tan, sometimes darkening intd portions of older thalli; upper surface with
frequent erose, rounded to elongate, prevailingigihal soralia to 0.2 x 0.4 mm, with pale to
greenish or gray, farinose soredia; apotheciagnieet, the disks typically 0.2 mm broad, with flat
to slightly convex brown disks and well-definedllim@ margins; paraphyses slender, ca. b
broad, simple to sparingly branched, with expandemiyn apical cells about3n broad; ascospores
greenish gray, becoming brown in age, 2-celleadktwalled, elliptical, with rounded to slightly
angular lumina averagingim in diameter, 13-16 x 6.54f; pycnidia uncommon, appearing as
rounded, brown, 0.06-0.09 mm broad projectionkéupper cortex; conidia gently curved, filiform,
19-23 X < 1um.

Occasional on hardwoods and conifers in relatitiy light exposures, often in disturbed areas or
along clearings and edges. This species is monenom in the prairie biomes to the north, west, and
east of the Ozarks. Thalli growing in more exposiéels tend to be darker, sometimes becoming
nearly black in very exposed habitats. What apptabe this species is also rare on lightly shaded
chert fragments.

In the field,H. adglutinatacan appear nearly identical to some form$&baeophyscia insignis
which has slightly thicker lobes that do not apesaclosely conformable to the substrate, elliptica
conidia < 5um long, and a paraplectenchymatous lower cortek, the cells ca. 4-pm in diameter,
as opposed to the long filiform conidia and poadlfined, loosely hyphal lower surface of
Hyperphyscia Additionally,P. insignisusually has a few dark rhizines, especially neatdbe tips,
and nearly circular soralia sometimes exceedingvidéh of the lobes.

Hyperphyscia syncolla(TuckexNyl.) Kalb

Thallus typically to 5 cm diameter, occasionallygkr, greenish to brownish gray or blackish in
extremely exposed habitats; lobes thin, tightlyadmand closely conforming to the substrate, often
confluent or slightly overlapping; upper surfacélsistrous; lobes typically (0.2)0.3-0.4(0.5) mm
broad, abundantly branched, especially towardexipanded to 2 mm broad apices; lower surface
pale to sometimes darkening towards center, patefined and hyphal, infrequently with short
rhizine-like projections <0.1 mm long; apotheciantoon, to 0.8 mm broad, with a + plane dark
brown disk and well-developed thalline margin petijgg slightly above the disk; paraphyses simple
to sparingly branched, with expanded, often furdatevn tips to 3um wide; ascospores thick-
walled, 2-celled, greenish gray, becoming browr1IX 7-8.5um, with rounded to slightly angular
lumina about 4m broad; Pycnidia laminal, often abundant, immersdtie thallus and appearing
on the upper surface as brown rounded protuberax@ds mm broad; conidia gently curved,
filiform, 15-24 X <1pum.

Locally common throughout the Ozarks, especiallyvoded floodplains, successional sites such
as overgrown old fields, and along rivers; growang variety of hardwoods as well aslomiperus
but most common on neutral barked trees suétas, Ulmus, Celtis, FraxinysndLiquidambar

The thin, slightly shiny, closely adnate thallupegrs to "flow" over the surface of the substrate.
Central portions of older thalli sometimes brealvdanto aggregations of flattened squamules and
appear verruculose to almost areolate.

HYPOCENOMYCE M. Choisy (Biatoraceae)

Small green to brown squamulose lichens with dis¢reasally attached squamules on conifer
lignum, with a lustrous upper cortex; lower surfgzae, not distinctly corticate; photobiont
chlorococcoid; apothecia sessile, thalline margiking; ascospores simple, ellipsoid; pycnidia
sessile, globose; conidia ellipsoid to filiforms@ecies in the Ozarks.
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1. Thallus sorediate, P+ red (fumarprotocetracid)a mature apothecia brown, convex . .H. anthracophila

1. Thallus not sorediate, P-; mature apotheciekblaplane . ............. ... ... ... ... .... H. friesii

Hypocenomyce anthracophila(Nyl.) P. James & Gotth. Schneid.

Squamules olive green to chestnut brown, to 1 mm,uniformly oriented imbricate mats, slightly
convex at maturity, basally attached, at maturityrwvhitish to locally darkening farinose soredia
in labriform soralia along and under the marginshefuplifted, broadened, and short-lobate distal
portions of the squamules; young squamules (tddga.mm) adnate and esorediate; apothecia
uncommon, marginal, reddish brown, ultimately cogv® 0.7 mm broad, epithecium brown,
hypothecium pale, ascospores not seen in Ozarkriadaeycnidia occasional, marginal, sessile,
black, globose, ca. 0.08 mm broad; conidia filifp8¥l1 x 0.8am. [fumarprotocetraric acid]

Infrequent on old, decorticate charred stumps,,lagd snags d?inus echinataand, more rarely,
Juniperus virginianaon wooded slopes and ridges in the southern f#tieoOzarks.

This species often grows witbladoniasquamules, from which it can be difficult to digfuish.
Squamules dfl. anthracophilaappear more evenly rounded and consistently siaéua thickened,
almost bullate appearance and distinctly labrif@onalia, as opposed to the irregular, typically
incised, flattened esorediate to irregularly satdsquamules @ladonia

Hypocenomyce friesii (Ach.) P. James & Gotth. Schneid.
Squamules very similar to thosetdf anthracophila apothecia prevailingly marginal, black, about
1 mm broad, epithecium and hypothecium brown; glieamot seen in Ozark material.

Rare on shaded, decorticate, usually charred olchst of Pinus echinatan wooded uplands,
sometimes associated with anthracophila which appears somewhat similar in gross aspect.

HYPOTRACHYNA (Vain.) Hale (Parmeliaceae)

Pale gray foliose lichens with moderate lobe widdinsl squarish, truncate lobe tips not much
expanded; lower surface corticate, black with aravarbrown marginal zone, lustrous, with
dichotomously branched rhizines becoming progresssmaller towards the margins; photobiont
Trebouxig apothecia laminal, sessile, basally constrictetlapuliform, with brown disks, thalline
margins and crenulate to sublobulate rims; epithedirown; hypothecium pale; ak€icanoratype,
with 8 simple, hyaline, ellipsoid to rotund spors 10um long with slightly thickened walls;
pycnidia laminal and immersed, appearing as 0.1xth2broad circular depressions in the upper
cortex, initially brown but becoming black with ag®nidia linear to narrowly bacilliform, 5-8 X
<0.8um, sometimes slightly tapered toward the apicesilIspecies have atranorin in the cortex and
lividic acid complex in the medulla; 2 specieshie Ozarks. Reference: Hale (1974).

1. Thallus lacking diaspores; apothecia common .............. . . it H. livida

1. Thallus pustulate, these breaking and appeaorediate; apothecia infrequent ......... H..pustulifera

Hypotrachyna livida (Taylor) Hale

Thalli adnate, to 10 cm broad, with closely spa@etiating main lobes typically to 2.5 mm broad,
elongate, with frequent divisions and short sicenbhes; lobe apices not strongly expanded, with
+ truncate apices; upper cortex lustrous, sometiwids brownish tones towards the lobe tips,
initially smooth but becoming regularly wrinkled wider portions, the wrinkles prevailingly
transverse to the lobe length; rhizines abundgmfheecia common, to 8 mm broad; pycnidia
common, especially towards the lobe tips. [atremdividic & 4-O-methylphysodic acids]
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A frequent and characteristic lichen of upper bateglarger branches of acidic-barked trees ircinta
woodlands throughout the Ozarks, occurring on getyaof hardwoods as well as daniperusand
Pinus and rarely on lightly shaded siliceous rocks.isT8pecies is part of a characteristic "late
successional" assemblage on older canopy branohesaded uplands, associated wibellia
stillingiana, Myelochroa galbina, Usnea strigosandVulpicida viridis

Smaller thalli ofH. livida may be difficult to distinguish frorlyelochroa galbinathe two species
are commonly associatetHypotrachynahas an entirely white medulla that reacts KOH-gglito
purplish brown, dichotomously branched rhizineg) alightly larger and paler lobes, wherdas
galbina has a medulla that is locally yellowish and KOHallgw to reddish, at least under the
apothecia, prevailing simple rhizines that may Haveate tips, and slightly smaller and subtly enor
bluish gray lobes.

Hypotrachyna pustulifera (Hale) Skorepa

Thalli adnate, to ca. 8 cm broad, with primary b 1.5 mm broad and abundant secondary lobes
and short branches; lobe tips truncate and nobhoéxpanded; upper cortex dull to sublustrous,
wrinkled and ridges except in the younger portiomsh hollow, flattened or inflated, corticate
pustules typically 0.5 mm tall common on thalludges and margins, these breaking open and
appearing soredia-like. Apothecia infrequent, ideattered, to 6 mm broad; pycnidia local and
infrequent. [atranorin, lividic & 4-O-methylphysicdacids]

Local and sporadic throughout the Ozarks, usuatiyuoing on boles and larger branches of
softwoods in lightly shaded to exposed conditionstable natural habitats. This species occurs on
all four native softwoods in the Ozarks. In opeaodlands with old growthPinus echinata
associates on lower pine boles incl@moparmelia caroliniana, Chaenothecopsis nanadGtaa
macilenta bacillaris, C. ravenelii, Flavoparmeliagerata,andParmotrema hypotropumt can be

the dominant lichen on boles of oldEaxodium distichunassociated with swamps and sinkhole
ponds. Rarely, this species occurs on hardwoasisiar habitats, includingaccinium arboreum

This species can be mistaken for pustulose formdyeflochroa aurulentavith a white medulla,
which have broader, more rounded lobes, a UV- ni@doitevailingly simple rhizines, and usually
a few short axillary cilia, as opposed to the naeq squarish lobes, UV+ bluish white medulla,
dichotomously branches rhizines, and complete aesehmarginal cilia irHypotrachyna

IMSHAUGIA S.L.F. Meyer (Parmeliaceae)

Narrow-lobed pale gray foliose lichens, ours idigliavith pale, rhizinate lower cortex and thamnolic
acid in the medulla (KOH+ instantly deep yellowhopobiontTrebouxia(Myrmeci&); apothecia
unknown in Ozark material, sessile, with thallin@rgin; ascLecanoratype, with 8 simple, hyaline,
ellipsoid spores; pycnidia dark, sessile, prevgiirmarginal; 1 species on the Ozarks. Reference:
Hinds (1999).

This is the only genus of foliose lichens in thea@® that contains thamnolic acid, although there
are fruticose and crustose lichens in the regiah #iis substance. Thamnolic acid produces a
characteristic and instantaneous deep yellow @astith KOH; with practice, it is possible to
differentiate it from the slightly slower and pgiellow KOH reaction produced by atranorin.

Imshaugia aleurites(Ach.) S.L.F. Meyer

Adnate pale gray thalli to 10 cm broad, but oftevaber, with narrow, radiating, typically much-
branched lobes to 1 mm broad, with truncate to fiaté tips; upper cortex smooth, sometimes
brownish tinged towards the lobe tips, with abundfmely cylindrical, simple to branched isidia
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to 0.3 mm long, these usually brownish-tipped aecbiming sparse towards the lobe apices; lower
cortex lustrous, whitish to pale tan, with scattiepale to dark, apically thickened, occasionally
branched, slender rhizines to 0.8 mm long; apotheciknown in Ozark material; pycnidia
occasional, sessile, mostly near the lobe apicesgimal or sometimes submarginal, on small
marginal lobules, or even on larger marginal isidak brown to black, globose to squat-cylindrical
ca. 0.9 mm broad; conidia hyaline, narrowly lineamedially narrowed and/or apically tapering,
3-4 X 0.6-0.7um. [atranorin, thamnolic acid]

Rare and restricted to natural habitats with reddyi high light exposures and the presence of old
growth conifers, where it grows on both corticatd decorticat®inus echinatand, less frequently
on both corticate and decorticdigniperus virginiana Typical habitats include large bluff and cliff
systems, glades, and open old growth pine woodlands

This is the one of two narrow-lobed isidiate fokdihens in the Ozarks with a pale lower surface,
readily distinguishing it from isidiate specieshndt black lower cortex, suchlglyelochroa obsessa,
Parmelinopsis minarunandP. horrescensThe other pale isidiate taxdteterodermia granulifera
has coarse granular subsorediate isidia and a K@#ifedullary reaction.

IONASPIS Th. Fr. (Hymeneliaceae)

Saxicolous crustose lichens with thin, continu@uareolate thalli; photobiofrebouxia apothecia
immersed, plane to slightly concave, pale to brawvorange, without a thalline margin, but the
thallus typically thickened around the apotheciparaphyses somewhat moniliform; a&spicilia-
type, with |- apical dome and 8 simple, ellipsombes; pycnidia not seen in Ozark material, pale,
immersed to superficial; conidia bacilliform; aa$t 2 species in the Ozarks. References: Lutzoni
(1990, 1994).

1. Thallus greenish gray to gray; apothecia paledginkish; epithecium pale (sometimes brownisarrexciple),
epihymenial crystals absent; ascospores prevajl@.5um broad; on shaded siliceous rocks in woodlands .
................................................................................. I. alba

1. Thallus yellowish brown to orange; apotheciangish; epithecium brown, with orangish epihymenoigktals;
ascospores prevailingly > 6.8n broad; on exposed siliceous rocks in seasomalhetmanently moist sites . .
.............................................................................. l. lacustris

lonaspis albalutzoni

Thallus thin, greenish gray to gray, continuousotmlly areolate, particularly in the region of the
apothecia, somewhat lustrous; apothecia commomnagiregly Caucasian flesh-colored, to 0.5 mm
broad, irregularly rounded and sometimes coaleseipighecium pale or occasionaslly brown near
the exciple; hypothecium pale, ascospores narrelifysoid, prevailingly < 6..um broad.

Occasional, but probably overlooked, on lightlydgdsiliceous rocks in woodlands, including both
small fragments and cobbles, larger boulders, aasbive faces of both igneous and chert substrates.

Although Lutzoni (1994) characterizes this speaggerophilous, in the Ozarks it occurs in beds of
intermittent streams and on seeping bluff facesedkas in more upland habitats; light to moderate
shade appears to be a more consistent habitatcodyastic. In addition to this habitat anomaly,
Ozark material differs from the typical materiakdebed by Lutzoni in the flesh to tan tones of the
apothecia which often exceed the 0.3 mm maximumeliar described by him.
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lonaspis lacustris(With.) Lutzoni

Thallus slightly thickened, areolate to rimose, motably lustrous, yellow-brown to orange;
apothecia common, essentially concolorous withttiadus, to 0.4 mm broad, surrounded by a
prominently thickened zone of thallus; epitheciunovin to orange-brown; hypothecium pale;
ascospores ellipsoid, prevailingly > b broad.

Rare and scattered in the southwestern Ozarkspmsed siliceous rocks in areas with intermittent
immersion, such as small depressions in gladesoanduff summits, growing on both massive
outcrops and small fragments.

Ecology of Ozark populations is anomalous for hecges, which is typically associated with rocky
riparian or lacustrine environments. Local matesian more xeric, although seasonally saturated,
habitats, and is typically associated with uplapelcges, such d@2orpidia tahawasiana

JULELLA Fabre (Arthopyreniaceae)

Crustose fungi with continuous, whitish gray thadihotobiont absent; perithecia abundant, small,
black, subimmersed; asci with apically thickeneder wall and shallow ocular chamber, with 8

hyaline, muriform spores, each with a gelatinougspere; pycnidia black, subimmersed, with

bacilliform conidia; 1 species in the Ozarks. Refee: Harris (1973).

Julella fallaciosa(Arnold) R.C. Harris

Occasional on a variety of hardwoods, usually gngwon shaded lower and mid boles in wooded
uplands. This species lacks any photobiont, wisete#h Anisomeridiumand Strigula have
Trentepohlia

KOZARUS R.C. Harris & Laddned. (Porpidiaceae)

Saxicolous crustose lichens with a thick, pale igtgy+ lustrous, areolate to sublobate thallus;
photobiont chlorococcoid?; apothecia initially irms®d, becoming sessile, black, plane, usually one
per areole; asdrorpidia type, with 8 simple, ellipsoid, halonate sporegnidia immersed, with
bacilliform conidia; apparently monospecific.

Kozarus thelommopsisR.C. Harris & Laddsp. nov.

Thallus to 200 um thick, areolate, with broadlytaed marginal lobes, whitish to pale grayish, +
lustrous, KOH+ yellow; medulla P+orange, filled vdrystals; apothecia with barely distinguishable
margin, initially immersed, ultimately sessile ldidack, epruinose; exciple purplish black at stefa
otherwise colorless; epithecium dark, partly brawrpurplish and turning redder in KOH, partly
dark green and KOH-, HN@ reddish; hymenium colorless or purple streakedablKI+ dep blue;
hypothecium pale to yellowish brown; ascosporesretke, 12-16 x 5.5-7.5 um; pycnidia mostly
pale, with a dark apex; conidia bacilliform, 6-DX um. [pannarin?]

Rare on shaded dolomite in the western Ozarks.n\iist seen, this species resembleAsgpicilia,
but differs in the non-moniliform paraphyses andben spores. The generic name is derived from
an anagram of “Ozarks” and the specific epithetds to the superficial resemblanc@b@lomma
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LECANIA A. Massal. (Lecanoraceae)

Saxicolous crustose lichens with thin greenishlieahalli; photobiont chlorococoid; apothecia
sessile, with thalline margins; agacidiatype, with 8 hyaline, ellipsoid, 1-septate spom&nidia
sessile to immersed, with filiform, often curve@ndia; ? species in the Ozarks but only one
mentioned here.

Lecania perproxima (Nyl.) Zahlbr.

Uncommon on mesic, shaded, carbonate substratdsasumossy moist dolomite outcrops along
small streams in ravines.

LECANORA Ach. (Lecanoraceae)

Crustose lichens with powdery, granular, continyargolate, or placodioid thalli; photobiont
Pseudotrebouxisapothecia sessile, mostly with a well-develogeline margin; asdiecanora
type, with 8 small, hyaline, ellipsoid, simple sesrpycnidia immersed, with bacilliform to filiform
conidia; 23 species in the Ozarks. Referencesdid®(©984), Printzen (2001).

1. Saxicolous.
2. ThalluskOH-, atranorin absent.

3. Thallus thin and pale to gray or lacking; apoth¢o 0.5 mm broad, with elevated, persistentfigfini
thalline MmMS . ... e e L. dispersa

3. Thallus leprose to thick and lobed at the mangtiowish green (sometimes with dense white @yin
larger apothecia >0.6 mm broad, with thin, yelldwigeen rims disappearing at maturity.

4. Thallus leprose, diffuse .......... . i e L.sp.#1
4. Thallus corticate above, placodioid to subfaiogistinctly lobate.

5. Thallus without pruina, usually on siliceousksiczeorin (or other triterpenoids) present
.............................................................. L. muralis

5. Thallus mostly covered with dense white prumracarbonate-rich substrates; zeorin and
triterpenoids absent . ......... .. e L. valesiaca

2. ThallusKkOH+ yellow, atranorin present.
6. Apothecia uniformly black, immersed; epitheciblwe-green ................. L. oreinoides
6. Apothecia brown, sessile at maturity; epithechnownish.

7. Epithecium P+ orange (pannarin present); hynmrsallowly inspersed with coarse granules
............................................ L. cinereofuscavar.appalachensis

7. Epithecium P- (pannarin absent); hymenium variou
8. Hymenium inspersed; only atranorin present .. .................... L. cenisia

8. Hymenium not inspersed; atranorin and othertsmiogs present.
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9. Thallus thin, continuous; narrow, white to darkthallus usually present; frequent
.................................................... L. subimmergens

9. Thallus thick, areolate to + bullate or subl@yaére.

10. Zeorin absent; 2'-O-methylperlatolic acid présapothecial cortex distinct;
spores>7 umbroad . ... L. pseudistera

10. Zeorin present; 2'-O-methylperlatolic acid athsapothecial cortex lacking or
indistinct; <7 umbroad ........... ... . ... ..o L. perplexa

1. Corticolous or lignicolous.
11. Thallus green, leprose, with a conspicuousfibiwhite prothallus . ... ......... | L. thysanophora
11. Thallus gray to yellow-green or indistinct,Kamgy a conspicuous white prothallus.
12. ThallusKOH- (atranorin absent); usnic or isacsitid sometimes present.

13. Apothecial margins ecorticate and appearingdiate; apothecia pale tan; thallus well
developed, yellow-green; usnic acid present, isousecid absent . ............ L. strobilina

13. Apothecial margins not sorediate; apotheciavhrohallus pale or brownish, without yellowish
green tints, usnic acid absent, isousnic acid pteseabsent.

14. On bark or cones #finus echinataisousnic acid absent ........... | L. minutella
14. On lignum and weathered boards; isousnic a@demt . ... ............ L. saligna

12. ThalluskOH+ yellow or red (atranorin presemingtimes with norstictic acid); usnic and isousnic
acids absent.

15. Sorediate, Sterile . ... ... L. impudens
15. Without diaspores, fertile.

16. Apothecia often >1.2 mm broad, disks pruintsa&jus or apotheciaKOH+ and/or P+ red
(norstictic or protocetraric acid).

17. Disks C+ yellow; norsticticacid present .. ................. L. subpallens
17. Disks C-; norstictic acid absent ............. L. caesiorubella glaucomodes

16. Apothecia to 1 mm broad, disks pruinose ortmatjus and apothecia negative or yellow
inKOH and P.

18. Apothecial disk UV+ yellow (lichexanthone); déipecia densely pruinose ... ...
........................................................ L. miculata

18. Apothecia disk UV; apothecia usually not pruinose.
19. Upper portion of hymenium finely granular insgel between the paraphyses.

20. Small crystals in epithecium; disks reddishwbrpon hardwoods . . . . .
........................................... L. hybocarpa
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20. Coarse crystals in and on upper part of hynmendisks dark brown to
almost black; usually oduniperus. .. .................. L. chlarotera

19. Hymenium not inspersed.

21. Margins of apothecia thick, white, ecorticaied + byssoid; zeorin present
............................................. L. imshaugii

21. Margins of apothecia thin and corticate; zeahisent (triterpenoids
sometimes present).

22. Apothecia mostly <0.8 mm broad; amphitheciurthvelumps of
large, irregularcrystals ......................... L. argentata

22. Apothecia mostly >1 mm broad; amphithecium wsitieall angular
crystals ... . L..allophana

Lecanora allophanaNyl.
Known only from one collection made by William Buck Carpinus carolinianain a mesic
woodland in Oregon County, Missouri. [atranorirtriterpenoids]

Lecanora argentata(Ach.) Malme
Known from lightly shaded branches@tiercusand (usually decorticatduniperusat a few sites
scattered across the southern Ozarks. [atranodalifornin]

Lecanora caesiorubellaAch. sspglaucomodeqNyl.) Imshaug & Brodo
Apparently rare; on hardwoods in the southern Gzaf&tranorin & protocetraric acid]

Lecanora cenisiaAch.
Rare on lightly shaded, massive siliceous rocksllysin well-drained or protected sites. [atranpr

Lecanora chlarotera Nyl.
Uncommon on exposed twigs ddiniperusin glades and along bluff systems, usually growong
exposed small twigs on apices of branches withrrfew needles. [atranorin]

Lecanora cinereofuscaH. Magn. varappalachensisBrodo
Uncommon on shaded siliceous rocks, usually sandssmmetimes growing on massive bluff faces.
The type of this variety is from Newton CountykaAnsas. [atranorin, pannarin, roccellic acid]

Lecanora dispersa(Pers.) Sommerf.

Common and weedy, often growing in disturbed ardd characteristic habitat for this species is
on calcareous substrates in exposed to lightlyeshades. It grows on limestone, concrete, and
mortar. On concreteCaloplaca feracissimas a nearly constant associate, dfaddocarpon
pallidulumis a common associate.

Lecanora hybocarpa(Tuck.) Brodo

Abundant on a variety of shaded hardwoods in wawtfausually on the lower and mid boles, but
ranging into the canopy, with a predilection foogmg in somewhat mesic sites. This species is
extremely variable in the degree of thallus develept, color, and size, and grows in wet to dry
habitats. [atranorin, * roccellic acid]

Lecanora impudensDegel.
Known from the base of @Quercus alban a wooded upland in Shannon County. [atranorin]
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Lecanora imshaugiiBrodo

Uncommon, on shaded hardwood boles and branchmassit habitats, especially narrow, mesic,
wooded ravines; mostly in the southern Ozarkgafatrin, zeorin, £ hypoprotocetraric acid, + 4-O-
methylnotatic acid]

Lecanora miculata Ach.
Rare; known from a few open wooded uplands in seestern Missouri and northwestern Arkansas,
where it invariably grows oblimus alata [atranorin, zeorin; lichexanthone in apothecia]

Lecanora minutella Nyl.

Occasional on lightly shaded boles and older cofiégus echinatan wooded uplandgsmandinea
punctataandLecanora strobilinaare consistent associates. A single collectiomfthe St. Francois
Mountain region of southeastern Missouri occurredignum ofJuniperus virginiana

Lecanora muralis (Schreber) Rabenh.

Common in exposed rocky sites throughout the Ozagksally growing on siliceous rocks, but often
in areas where substrate acidity is buffered bgHeey or splashing from carbonate rocks, such as
on chert and sandstone fragments in dolomite glallliese rarely, it occurs on arenaceous dolomite
in similar habitats, and even more rarely, it oscum weathered decorticate wood lying on glades.
This species is similar 1o valesiacabut lacks the whitish pruina that nearly obsdbeethallus of

L. valesiaca AlthoughL. muralisreportedly contains psoromic and usnic acids amdetimes
fumarprotocetraric acid, Ozark material falls irdoe of two chemotypes: 1) usnic acid and
triterpenoids; and 2) usnic and gyrophoric acid$taterpenoids. There are no apparent ecological
or morphological distinctions between these, altfiothe gyrophoric acid chemotype is the more
common in the western Ozarks, where it typicatlywgs on small fragments of chert residuum in
dolomite glades. [usnic acid & triterpenoids, xaphoric acid]

Lecanora oreinoides(Korb.) Hertel & Rambold

Locally frequent on massive exposures of silicemeks, growing on both sandstone and igneous
substrates, typically in glades. In the fieldsthpecies is morphologically similarBoellia spuria
[atranorin, confluentic acid]

Lecanora perplexaBrodo
Known only from siliceous rocks in the Ozark Naabirorest of Arkansas, as reported by Brodo
(1984). In the Great Lakes region, this speciedss corticolous.

Lecanora pseudisteraNyl.
Rare on exposed to lightly shaded siliceous rooksiplands, mostly in the southern Ozarks.
[atranorin, 2'-O-methylperlatolic acid]

Lecanora saligna(Schrader) Zahlbr.

Occasional on decorticate wood just north of tremaand likely to be found in the region. This
species grows on logs, stumps, timbers, and ewvknadtoad ties. The inconspicuous thalli are
overlooked, especially when dry. Note that thiscsgs concept as applied by Pumisal. (1992)
contains only atranorin. [isousnic acid]

Lecanora strobilina (Sprengel) Kieffer

Abundant throughout the Ozarks in moderate to hgitt intensities. This species is perhaps the
most common and widely distributed crustose licimetne region. It occurs on trees all types of
trees, as well as on well-drained logs, old wood,&ven lightly shaded siliceous rocks. This sggeci

is one of the first pioneer species to colonizengpcanopy branches and small saplings and shrubs
invading old clearings.Lecanora strobilinaalso grows on lower boles of older trees if thisre
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sufficient light intensity. It also occurs on semlof older cones dPinus echinatainvariably
associated withmandinea punctataviost Ozark populations contain zeorin. [usmiclat zeorin]

Lecanora subimmergensvain.
Locally frequent on shaded sandstone and less coimgroa chert boulders, often in mesic sites.
This is the most common saxicolduscanorain the region. [atranorin, zeorin]

Lecanora subpallensZahlbr. [=Lecanora caesiorubellAch. sspprolifera (Fink) R. C. Harris]
Common in intact woodlands, in mesic to dry-mesigditions - typically on lightly shaded boles
and branches of hardwoods in extensive woodlargislly growing on smooth bark in somewhat
mesic habitats Most local records are frAoer rubrum, Amelanchier arborea, Carya, Quercus
coccineaandQ. velutina [atranorin, norstictic & protocetraric acidsnkaone]

Lecanora thysanophoraR.C. Harrisn R.C. Harris, Brodo & Tgnsberg

Locally frequent across the Ozarks, on shaded,llystiecumneutral bark of tree boles in mesic
woodlands, growing on a variety of hardwoods, eisiigcAcerandFraxinus The thin, yellowish
green, leprose thallus with a conspicuous fibrobgeprothallus is distinctive. [atranorin, usnic
acid, zeorin, + porphyrilic acid]

Lecanora valesiacagMull. Arg.) Stizenb.

Common on exposed, massive carbonate rocks, tiypicajlades and on bluffs, where it occurs on
both limestone and dolomite, typically associatétth Wwright orange apothecia Galoplaca The
densely white-pruinose thallus is distinctive. @z@opulations contain usnic acid only. [usnidaci
+ roccellic acid]

Lecanorasp. # 1

Infrequent on sheltered areas of massive sandstqrasures exposed to high light intensities. In
the field this species looks like a speciekagraria. [usnic acid, unknown substance witlclRasses

of 4-5/5-6/5]

LECIDEA Ach.s. lat.(family?)

Crustose lichens with thin to areolate-squamulleaktif photobioniTrebouxia?); apothecia sessile,
thalline margin absent, asci, with 8 hyaline, altigl, simple spores; pycnidia immersed, with
bacilliform conidia; species inthe Ozarks. Tlkeagric delimitations of this group are taxonomycall
problematical, and none of the Ozark species dezafgle toLecideasensu strictoAll have a +
Porpidia-type ascus and seem to require the eventual gésarof several? new genera.

1. Thallus corticolous, lignicolous, or humicolous.
2. Corticolous or lignicolous, on wood or bark.
3. Lignicolous; apothecia strongly convex usually5>mm broad; UV- or UV+ whitish.
4. Sporodochia present, resembling whitish soralia...................... Lecidea sp.
4. Sporodochiaabsent .. ... ... .. L. plebeja
3. Corticolous; apothecia flat, to 0.4 mm broad;#Rinkish (xanthones) .. .Pyrrhospora variang

2. Humicolous, on humus, needle litter, or highlgamic soil.

140



5. Thallus pale to gray; apices of paraphyses bigiwand notably expanded . ... L. berengeriana

5. Thallus gray to brown or greenish brown; apigiegaraphyses colorless and not notably expanded

.................................................................... L. hypnorum
1. Thallus saxicolous.
6. Thallus of thick brown areoles; apothecia broamcarbonate rocks .................. L..lurida
6. Thallus brown or grayish brown, thin and scudypthecia black; on siliceous rocks
7. Hymenium and exciple without granules; on sdiggrocks inuplands . ........... L. cyrtidia

7. Hymenium and exciple with dark granules turrgngenish in KOH; in beds of intermittent streams
...................................................................... L. ahlesii

Lecidea ahlesii(Korber) Nyl.
Known from sandstone in and along small shadedmtient streams in Franklin County, Arkansas
and Jackson County, lllinois. Ozark material i®rable to varahlesit

Lecidea berengeriana(A. Massal.) Nyl.
Rare on lightly shaded humus in the western Ozarks.

Lecidea cyrtidia Tuck.
Occasional on exposed to lightly shaded siliceouks, typically growing on small fragments and
boulders. This species resemblMigarea erratica which typically has a darker, greenish gray
thallus and bluish green epithecium, whefeasyrtidia has a brownish to grayish thallus and pale
brownish epithecium.

Lecidea hypnorum Libert
Occasional on lightly shaded humus derived fdomiperuseedles; known from scattered localities
mostly in the eastern half of the region.

Lecidea lurida (Ach.) DC.

This small, areolate-squamulose lichen grows ortlvegad, exposed dolomite, usually in exposed
areas such as on glades and massive bluffs, atrechtocations across the northern half of the
Ozarks.

Lecidea plebejaNyl.
Uncommon on exposed to lightly shaded conifer woothe southern Ozarks, becoming rare
northward. This species grows on fallen logs dddstumps of botPinusandJuniperus

Lecideasp.

Thallus olive green, continuous, with white sparclaia resembling small soralia. Apothecia dark
brown, sessile, remaining + flat; margin inconspigs, not raised, concolorous with disk. Exciple
and hymenium streaked with brown; pigment darkeg/gr in KOH. Hypothecium dark brown, of
intertwined hyphae, darker in KOH. Paraphysessadtlsome, expanded at tips to canBwith a
dark brown cap. AscMicareatype. Ascospores ovoid, 7-7.5 x 3pdn, without an epispore.
Sporodochia mostly immersed in thallus, white, esqubpart + hemispherical, ca. 0.1-0.15 mm
diam.; conidia borne on short, irregular cells,espdal, colorless, 3-3.pm diam.
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Occasional on decorticate logs. At first glance araild assume this was a sorediate form of
Lecidea hypnorurhibert but the apothecia lack blue green granulesascospores are smaller and
the "soredia" are actually sporodochia.

LECIDELLA Korb. (Lecanoraceae)

Crustose lichens with thin gray thalli; photobiantcellular,Chlorella-like; apothecia sessile, black,
thalline margin absent; astiecanoratype, with 8 hyaline, simple, ellipsoid spores;cpiyia
immersed, with filiform conidia; 5 species in theddks, but in the Midwest this genus is poorly
understood.

1. Thallus with pale greenish soredia in discretend soralia .............................| L. scabra
1. Thallus esorediate (sometimes granular isidioid asema
2. Thallus cortiColoUs . . . . ... e e L. euphorea
2. Thallus saxicolous.
3. Apothecia remaining immersed . ............ . e e L. enteroleucella
3. Apothecia sessile.
4. Hypothecium brown to reddish brown . ...... ... ... . ... ... ... ...... L. asema

4. Hypothecium pale toyellowish . ........... ... ... .. ... ... ... ...... L. stigmatea

Lecidella asema(Nyl.) Knoph & Hertel
Known only from sandstone in Ozark County, Missojatranorin (sometimes absent?), xanthones]

Lecidella enteroleucella(Nyl.) Hertel

Occasional on exposed to lightly shaded siliceoaks through all but the easternmost Ozarks. This
species has a pale gray, continuous-areolate shallth small (ca. 0.2 mm) black apothecia.
[xanthones, * atranorin]

Lecidella euphorea(Florke) Hertel
Occasional on wood and bark of hardwoods, andyrareivood ofJuniperus occurring through all
but the extreme eastern Ozarks. [xanthones]

Lecidella scabra(Taylor) Hertel & Leuckert s. lat.
Known only from a sterile collection from the west®zarks on sandstone in an open woodland in
Sequoyah County, Oklahoma. [atranorin, xanthorew;it]

Lecidella stigmatea(Ach.) Hertel & Leuckert

Uncommon at scattered locations, mostly in the lsmagtern Ozarks. Although this species is
considered to be a strong calciphile, most localetions occur on sandstone. [atranorin & zeorin]
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LEMPHOLEMMA Koérb. (Lichinaceae)

Small black lichens with small lobed squamules @ce subfruticose terete lobes; photobiont
Nosto¢ apothecia terminal, minute, with an inconspicuthalline margin; asci + cylindrical, IKI-,
with 8 hyaline, simple, broadly ellipsoid sponegcnidia not seen in Ozark material, immersed, with
bacilliform to ellipsoid conidia; 1 species in tBzarks.

Lempholemma polyanthegBernh.) Malme

Thallus brown, gelatinous, with sessile, plane stingt brown apothecia to 0.7 mm broad, the disk
with a distinct paler rim; hypothecium golden browrosoplectenchymatous; ascospores ca. 23-28
x10-14 pm.

Known only from mosses over dolomite in the exteagsiolomite glade region of southwestern
Missouri.

LEPRARIA Ach. (Stereocaulaceae)

Sterile, powdery or granular undifferentiated csusbnsisting of granules of fungal hyphae and
Trebouxiaor Stichococcusconidiomata absent; a poorly understood genusatileast 6 species in
the Ozarks. For convenience, some morphologicatyilar species are included in the key.
Reference: Laundon (1992).

1. Thallus with distinct yellowish tints.
2. Thallus bright lemon yellow . ......... . . . . e e e Chrysothrix
2. Thallus dull grayish or brownish yellow to oréstg

3. Thallus KOH+ deep grape purple (panaric acidveéves); on siliceous rocks or tree bases . . ...
................................................................... L. vouauxii

3. Thallus KOH+ reddish to magenta (parietin); oy sheltered faces of carbonate rocks .........
.......................................................... Caloplaca chrysodeta

1. Thallus greenish to bluish gray, without yellstviints.

4. Thallus diffuse, appearing loosely felty, darkyggreen, containing terpenes only; on shadedtesbd
carbonate rocks . ... ... Botryolepraria lesdainii

4. Thallus thick and compact to diffuse, powdenyidh, whitish, gray, or green, containing othehkn
substances but not terpenes other than zeorintratdssvarious.

5. Thallus containing atranorin,KOH+ yellow.
6. Thallus P+ red, containing fumarprotocetraridac. .................... L. caesioalba
6. Thallus P- or P+ yellow to orangish, fumarpreitoaric acid lacking.
7. Stictic acid present; thallus P+ orangish, thgde greenishgray ....... L. lobificans

7. Stictic acid lacking; thallus P+ yellow, thirglp gray or blue-gray.
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8. Thallus KC+ red, containing alectorialicacid .................. L. neglecta
8. Thallus KC..

9. Thallus diffuse, bluish gray; well-developedthiadlus lacking; usnic acid absent
................................................ L. caesiella

9. Thallus compact and distinct, yellowish greethwvell-developed fibrous white
prothallus; usnic acid present .................. Lecanora thysanophora

5. Thallus without atranorin,KOH-; corticolous,, €entaining usnic acid and zeorin ................
........................................................... sterild_ecanora strobilin&

Lepraria caesiellaR.C. Harris

Very common throughout the region, occurring ordgltdlower boles and bases of both hardwoods
and softwoods. Most Ozark populations are comigs] although it rarely occurs on shaded siliceous
rocks. This species has a distinctive, powdeiy, {pale blue-gray thallus. [atranorin, zeorin]

Lepraria caesioalba(de Lesd.) J. R. Laundon

Occasional on massive siliceous rock exposureslirsdin to very light shade, often growing on
vertical faces of bluffs and rock exposures in glad An undescribed species will key here. The
thallus is dense and lobate , often with a revatuiéegin, creating the appearance of a gray foliose
lichen orNormandina [atranorin, fumarprotocetraric acid]

Lepraria lobificans Nyl.

Abundant and widely distributed in shaded, somewheltered, sites; on tree bases, carbonate rocks,
siliceous rocks, and even on stable, shelteredfao#ls along streams. The thick, felty thallus is
distinctive. This species ambtryolepraria lesdainiare the most shade tolerant leprose lichens in
the local flora. Both species typically occur imade levels unsuitable for most other lichens.
[atranorin, stictic acid, zeorin]

Lepraria neglecta (Nyl.) Erichsen

Locally frequent on exposed siliceous rocks in gkadnd on bluffs. This species resemhles
caesioalbabut tends to occur in more exposed sites. TakuthofL. neglectas KC+ red, while
that ofL. caesioalbas KC-. [alectorialic acid]

Lepraria vouauxii (Hue) R.C. Harris

Local in sheltered, high light intensity sites oragsive siliceous rock exposures, especially
sandstone; known from a single corticolous coltetti This species usually occurs in association
with glades. The thallus is unevenly suffused wgtayish yellow, and consists of aggregations of
leprose granules averaging 0.1-0.3 mm in diam@teis species produces a distinctiveKOH+ grape-
purple reaction, although in Great Britain Pumisal.(1992) consider this taxon to beKOH-. This
taxon is sometimes placed in a separate genugepsoloma vouauxiiHue) J.R. Laundon.
[unknownKOH+ deep purple compound withdRass of 1/2/1, possibly 6-methylpannaric aci@-or
methyloxypannaric acid]

LEPTOGIUM (Ach.) Gray (Collemataceae)

Gelatinous lichens with + lustrous, lead-gray tovian thalli, upper cortex cellular; photobiont
Nostog apothecia sessile, laminal, with thalline margassi with apical dome staining I+ pale, with
an I+ dark blue axial tube, with 8 hyaline septatsubmuriform to muriform spores; pycnidia rare,
laminal to marginal, with bacilliform conidia; 1peacies in the Ozarks. Reference: Sierk (1964).
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1. Thallus densely white-tomentose beneath ... ........ ... ... ... ... .. ... L. hirsutum
1. Thallus not tomentose.
2. Thallus mostly crustose, granular; terricolous ..... . ... ... ..o ... L. byssinum
2. Thallus foliose; rarely terricolous.
3. Thallus not isidiate; lobe margins and apicesfinabriate-dissected into isidioid segments.
4. Upper surface notably wrinkled.
5. Thallus gray; lobes distinct; apothecia prengly laminal ............. L. corticola

5. Thallus brown; lobes anastomosing; apotheciagiliegly marginal to submarginal . ..
........................................................... L. chloromelum

4. Upper surface not wrinkled.

6. Lobes linear, the larger apothecia usually beo#itan the lobes on which they are located;
on massive carbonate rock escarpments ...........uu..........L. apalachense

6. Lobes rotund, prevailingly broader than the bpoia; on mossy rocks and tree bases ..
............................................................ L. juniperinum

3. Thallus isidiate and/or lobe apices and marfimbriate-dissected into isidioid segments.
7. Upper cortex with distinct longitudinal wrinkles ridges.
8. Thallus lead-gray, * flattened, with fine, lowimkles .......... L. austroamericanum

8. Thallus brown to gray-brown, often irregulargneolute or with upturned lobe tips, with
coarse ridge-like wrinkles.

9. Thallus with fused overlapping lobes prevailingiore than 1 mm broad; lobe tips
entire; isidia granular, mostly laminal ....................... L. millegranum

9. Thallus with narrow, discrete lobes <1 mm brdabg tips lacerate-fringed; isidia
narrowly cylindrical ........ .. ... .. . . . e L. lichenoides

7. Upper cortex essentially smooth.

10. Thallus minutely foliose, the central porti@ppearing subcrustose; lobes < 1 mm broad;
7= 1= L. subtile

10. Thallus distinctly foliose throughout; lobesstip > 1 mm broad; common.

11. Thallus lead-gray; apothecia very rare; lopgally >1.5 mmwide ..........
...................................................... L. cyanescens

11. Thallus brown to dark blackish gray; apothdoéguent; lobes mostly to 1.5 mm
WIdE Lo L. dactylinum
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Leptogium apalachensgTuck.) Nyl.
Local on very lightly shaded limestone and dolorbitdfs and outcrops. This species has narrower,
darker lobes than the thalli of speciesCallemawhich can appear similar, such@spolycarpon

Leptogium austroamericanum(Malme) C. W. Dodge
Occasional in woodlands in somewhat mesic micrahtsdyion shaded tree bases and shaded, usually
Mossy, rocks.

Leptogium byssinum(Hoffm.) Nyl.
Known only from Hercules Glades Wilderness Areganey County, Missouri, as cited by Wetmore
(1992).

Leptogium chloromelum (Ach.) Nyl.
Rare on lightly shaded to exposed hardwoods, ssiethoag glade margins.

Leptogium corticola (Taylor) Tuck.
Occasional on shaded hardwoods in woodlands, asdclemmonly oduniperusor even shaded
rocks or humus in mesic sites.

Leptogium cyanescengRabenh.) Korb.

Common on lower boles of hardwoods ahuohiperusin woodlands, and occasionally on mossy
rocks. In the Ozarks, rare individuals of this@pe can have an olive brown thallus evocative of
a Collemg forms with pale apothecia are also known fromrtdggon.

Leptogium dactylinum Tuck.

Occasional and widely distributed through the Ozagk shaded, moist, usually mossy rocks, often
along streams or in ravines, as well as on thesbaskardwoods anduniperusin heavily shaded
sites and occasionally on soil in rocky areas VWigiit shade. This species grows on both carbonate
and siliceous rocks, as well as on mosses. Tlasiep has a smaller, darker thallus, with more
abundant apothecia, than deesyanescens

Leptogium hirsutum Sierk

Occasional in shaded mesic habitats with modeigtieihtensities, on mossy rocks, tree bases, and
also on dolomite in woodlands and along bordergaafes. This species is very similar to and often
confused with.. burnetiaeC.W. Dodge, which has cylindrical, often branciedia, as opposed to
the granular isidia df. hirsutum

Leptogium juniperinum Tuck.
Uncommon on shaded, mossy substrates, includiregbiases, and both carbonate and siliceous
rocks; rarely on stable, lightly shaded humus oweks.

Leptogium lichenoides(L.) Zahlbr.
Frequent on lightly shaded, mossy outcrops of caateobedrock, and rarely on shaded tree bases
or lightly shaded, mossy, siliceous rocks.

Leptogium millegranum Sierk
Frequent on exposed to lightly shaded boles ofwaods andJuniperusin wooded uplands and
along glade margins, and rarely on lightly shadkcksus rocks in wooded uplands.

Leptogium subtile (Schrader) Torss.

Known only from a small stream ravine in dolomiegllock in an extensive dolomite glade in Ozark
County, Missouri.
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LICHENOTHELIA D. Hawksw. (Lichenotheliaceae)
Lichenologist 13: 142. 1982. Typle: scopularia(Nyl.) D. Hawksw. Rinodina aterrimeKremp. ex
Anzi).

Saxicolous fungi forming extensive black stainsamist rock, mostly sterile?; photobiont absent;
ascomata perithecioid; asci fissitunicate with 8w 1-septate spores; ? species in the Ozarks.
Reference: Henssen, 1987.

Lichenotheliais included here as all of us have probably pukzeler the numerous black patches
on moist rocks. The probabilities are that manythefm are this non-lichenized microfungus.
Seemingly rarely fertile but under the dissectingroscope ascomata (tiny black bumps) sometimes
can be found. These, upon crushing, are found mtago brown, 1-septate ascospores. Even then
identification to species is virtually impossibleeé Henssen, 1987). At least some species of
Lichenotheliamay prove congeneric witichenostigma

LICHINA C. Agardh (Lichinaceae)

Small brown to black, spreading, fruticose gelaimdichens, marine or semiaquatic (in Ozark
species); photobior@alothrix or Dichothrix; apothecia terminal with thalline margin, arisfngm
pycnidia; asci with 8 + globose spores; conidiallbrm.

Lichina willeyi (Tuck.) Henssen
Known only from a single occurrence on rhyolitehe in the southeastern Missouri Ozarks.

LICHINELLA Nyl. (Lichinaceae)

Saxicolous gelatinous lichens with rounded, subicalbe to strap-like thalli, the lobes sometimes
with slightly raised or thickened margins; phototildanthocapsaapothecia small, immersed in the
thallus; asci with 8 simple, hyaline, broadly edlgid spores; 3 species in the Ozarks (see also
discussion underhyreg.

1. Thallus fruticose, with + cylindrical lobes foimg dense clumps . ...................... L..stipatula
1. Thallus = foliose or umbilicate.

2. Thallus foliose-squamulose with lobes * ereciallg in umbilicate clumps; older lobes with graawl
SUN e . .o e e L. nigritella

2. Thallus umbilicate forming distinct cushionsthuaiut deeply cut lobes, smooth or essentially so. . . .
...................................................................... L. minnesotens®s

Lichinella minnesotensis(Fink) Essl.?

Known only from lightly shaded dolomite in a smedlvine within a massive dolomite glade in
southwestern Missouri.
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Lichinella nigritella (Lettau) Moreno & Egea
Common on massive dolomite exposures on gladefs péund exposed outcrops, often occurring
as scattered individual thalli.

Lichinella stipatula Nyl.
Known only from low sandstone bluffs along a snsééam in Cherokee County, Oklahoma.

LITHOTHELIUM Mull. Arg. (Pyrenulaceae)

Inconspicuous, corticolous crustose lichens wiih,tpale grayish to greenish thalli; photobiont

Trentepohliaperithecia partiallyimmersed to immersed, blacknewhat carbonaceous, the ostioles
lateral or angled; asci fissitunicate, with 8 hgalior brownish, somewhat fusiform, multi-septate
spores; 5 species in the Ozarks.

1. Spores brown.
2.5pores 3-Septate . .. ... e e L. phaeosporum
2. Spores 5+ -septate.
3.Spores>50 UM IONg . ... o L. macrosporum
3.Sporesto 45 UMIONg . .. ..ot L. septemseptatum
1. Spores hyaline.
4. Spores mostly > 20 UM IONG . ... oottt e L. hyalosporum

4, Sporesto 20mM ONg . ... ..ot L. illotum

Lithothelium hyalosporum (Nyl.) Aptroot
Known only fromCaryain a mesic woodland in Barry County, in extrematewestern Missouri.

Lithothelium illotum (Nyl.) Aptroot

Uncommon on shaded lower boleg-odixinus americanausually in mesic sites such as along small
streams and in ravines. This species also oceuetyron other hardwoods and appears to be
restricted to the eastern third of the Ozarks.

Lithothelium macrosporum (R. C. Harris) Aptroot
Known from a few collections from shaded lower Isa}étrees, growing ofraxinus americanand
Quercus alban deeply shaded, mesic habitats.

Lithothelium phaeosporum (R. C. Harris) Aptroot

Infrequent on shaded based~olxinus americanausually in ravines with small perennial creeks;
rarely on other hardwoods. This lichen may be loaod&ed and more common than existing records
indicate; it is known from scattered localitieslie eastern and southern Ozarks.

Lithothelium septemseptatum(R.C. Harris) Aptroot
Rare, known from a single collection on hardwoods.
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LOXOSPORA A. Massal. (Ophioparmaceae)

Crustose lichens with continuous, pale gray,KOHepdgellow thalli with abundant isidioid hollow
pustules and prominent pale fibrous prothallus;tpbiont Trebouxia 1 species in the Ozarks.
Reference: Brodo and Culberson (1986).

Loxospora pustulata(Brodo & W. L. Culb.) R. C. Harris

Common and locally abundant in mature woodlanasyigrg on shaded tree boles, decorticate fallen
logs, and lightly shaded siliceous rocks. ThiscgmeresemblesRertusariaat first glance, but the
abundant pustules are diagnostic. Indeed, some&k©@aHections have poorly developed asci that
appear to be identical to those Bértusaria [thamnolic acid, £ atranorin, * elatinic acid, +
squamatic acid]

Skyttea radiatilidR. Sant., Etayo & Diederich is an uncommon pagdbet forms erumpent, pinkish
brown patches ohoxosporathalli.

MARONEA A. Massal. (Fuscideaceae)
Flora 39: 291. 1856. Type (monotyp®): bericaA. Massal. [Maronea constanéNyl.)
Hepp]

Crustose lichens with small, scattered, superfiolale-gray or darker thalli; photobiont chloroagp
apothecia sessile with rather thick thalline margiark brown disk, branched, easily separable
paraphyses; asEuscideatype with numerous, small, colorless, nonseptabees; alectorialic acid

(or divaricatic acid in extralimital species); lespes in the Ozarks. Reference: Magnusson (1934b).

Currently three species dflaronea are recognized in North America. Harris (in revielas
tentatively determined that there may be only glsispecies, adopting the naMepolyphaeafor

it. North American material has previously beered®ined ad/aronea constanghich differs from

M. polyphaeain being generally larger in all respects, in ngvan inspersed hymenium and in
containing divaricatic acid. Additional materiallWhave to be investigated to confirm or deny the
occurrence oM. constansn North America.

Maronea polyphaeaH. Magn.

Thalli mostly occurring as small, separate patchesstly less than 1 cm in longest dimension,
occasionally several fusing, gray-green, matt, ioolous, rugose or + bullate, to 150n thick;
prothallus sparse, white or not evident; cortexdetks, amorphous to weakly cellular, thin, cal$0-
pum thick; medulla white, KOH-, C-, KC+ red, PD- celjpwish (reactions sometimes spotty and
variable in intensity, especially in specimens figimade which apparently have lower concentrations
of lichen acids). Apothecia sessile, crowded tdateoad, 0.5-1.0 mm across; disk dark brown, with
sparse, * coarse, white pruina; margin rather thiised, concolorous with thallus, with cellular
cortex, ca. 25-3qum thick, distinct white medulla, and medulla/aldayer 50-75um thick.
Hymenium not inspersed, ca. 7049 thick, colorless below, upper ca. 20 olive-brown (some
pigment in gel matrix, thin sheath of paraphyses ¢iarker brown). Paraphyses irregular, branched,
easily separable, with tips intricately intertwinaiming * distinct epihymenium of short, very
irregular branches, with cells + enlarged. Asciraitical to weakly obclavate, 60-80 x 15-2t.
Ascospores broadly ellipsoid or £ oblong, sometipiashed in the middle, 4-6 x 2.5:n. Pycnidia
colorless, immersed, * globose, ca. 0.1 mm acfossidia fusiform or narrowly ellipsoid, 3 x 1.5
pum. [alectorialic acid]

Common in the extensively wooded regions of therkzand sporadically westward into Oklahoma;
on exposed twigs and branches of canopy hardwatly@mger trees along woodland edges and
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glade margins, with few collections from boles. Mani the collections, both in the Ozarks and
elsewhere, come from acid glades but it has alep bellected in more continuous forest types. With
the exception of a collection from a decorticat@per branch and a fallen pine branch, the species
occurs on hardwoods, mos@uercus The species is known to us from New HampshireMaithe
south to South Carolina and northern Alabama, Kekytand the Ozarks. Interestingly it has not yet
been seen from west of the Appalachians northeKintucky-Ozark axis.

Maronea polyphaeas most likely to be confused initially with spesiofRinodina Under the
dissecting microscope a quick KC test on the stdrite medulla (apothecial medulla often best
reaction) will identifyMaronea polyphaeas there is no North Americ&inodinaon bark which
reacts KC+ red. A section of the apothecium wilcaurse, reveal colorless, nonseptate ascospores,
many to the ascus Maroneg brown, 1-septate, eight to the ascuRinodina.

MEGASPORA (Clauz. & Roux) Hafellner & V. Wirth

Crustose lichens with a thin, continuous, gray ltisal photobiont chlorococcoid; apothecia
subimmersed, with a black disk; asci with an IKlalgoblue apical dome, with 8 broadly ovoid
spores; pycnidia unknown in Ozark material, witkithéorm conidia; 1 species in the Ozarks.

Megaspora verrucosaAch.) Hafellner & V. Wirth

Uncommon on the bases and lower boles of hardwaglglly Quercus in wooded uplands;
scattered through the southeastern two thirdseoOtharks.

MELASPILEA Nyl. (Patellariaceae)

Corticolous crustose lichens with thin whitish thadhotobiontTrentepohlia apothecia sessile to
subimmersed, black; asci I-, with a thickened agea ocular chamber, with 8 hyaline to slightly
brownish, 1-septate, ellipsoid spores somewhattgotes] at the septum; pycnidia with elongate,
straight conidia; 1 species in the Ozarks.

Melaspilea arthonioides(Fée) Nyl.

Rare on shaded boles of trees in mesic areas,jakbpersites with moderately high light intensi,
such as along the margins of fens and spring bemneimd other areas with permanently high
humidity levels and isothermal waters with a buffgreffect on seasonal temperature extremes.

MICAREA Fr. (Micareaceae)

Small crustose lichens with thin, granular or irgmicuous thalli; photobiont green, reported to be
of thin-walled, often paired cells 44/m in diameter; apothecia small, sessile, lackigadline
margin; asci with 1+ blue apical dome and darkacapube, with 8 hyaline, simple to 3-septate
spores; pycnidia immersed to subemergent, withetlwanidia types: macroconidia filiform to
ellipsoid, simple to septate; mesoconidia ovoidaailliform; microconidia short bacilliform; 6
species in the Ozarks.

1. Spores 3-septate; thallus C+, KC+ reddish (dyooig acid) ......................... M. peliocarpa

1. Spores usually simple or 1-septate; thallukC-, (no lichen substances).
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2. Saxicolous.
3. Apothecia dark gray to black; hypothecium danddm .. ...................... M. erratica
3. Apothecia pale to orange brown; hypotheciumoyelio pale brown .. ........... M. lithinella
2. Corticolous or lignicolous; hypothecium pale.
4. Pycnidia black, often stipitate ............. ... ... . . M. misella

4. Pycnidia pale to grayish, sessile orimmersed. . ......... ... ... ... ... . ... M. prasina

Micarea erratica (Kérb.) Hertel, Rambold & Pietschm.

Occasional on exposed to lightly shaded siliceoak fragments in wooded uplands, old fields, and
along stable embankments. A typical habitat isiseome or chert fragments on sparsely vegetated
ridges in wooded uplands. The thallus is usuaikdray, with abundant, small black apothecia.
Fellhanera silicisappears identical in the field, but has 4-cellecbapores.

Micarea globulosella(Nyl.) Coppins
Known from decorticate and dead branches and Ibbardwoods, as well as from pine bark and
cones, in the southern half of the Ozarks, bareigreling northward into southernmost Missouri.

Micarea lithinella (Nyl.) Hedl.

Known only from a few scattered locations acrogs@zarks, growing on siliceous rocks, usually
in light shade. This cryptically colored, diminegilichen is easily overlooked and probably more
common in the region than the few known recordsld/mdicate.

Micarea misella (Nyl.) HedI.
Known only from decorticate hardwood addniperuslogs at a few sites in the southeastern
Missouri Ozarks.

Micarea peliocarpa (Anzi) Coppins & R. Sant.

Occasional, and easily overlooked in shaded stesjliceous rocks and on mosses over siliceous
rocks; rarely on decorticafeiniperus The apothecia range from black to nearly purigenh deeply
shaded habitats. [gyrophoric acid (sometimes onigace amounts)]

Micarea prasina Fr.
Occasional, typically growing on rotting wood aretdrticate logs in exposed to lightly shaded sites;
uncommonly on soil or humus. The epithecium is KQkblet.

MONOBLASTIA Riddle (Monoblastiaceae)
Riddle, Mycologia 15: 70. 1923. Typkt. palmicolaRiddle

Small crustose lichens, with immersed thallus; phmntTrentepohliaascomata perithecioid, pore
eccentric or central, paraphyses branched anccorteected; asci cylindrical fissitunicate with a
broad apical chamber with eight colorless, simpleapores, with granular to spinose ornamented
wall, colorless; microconidia elliptical; macrocdra lacking. 1 species in the Ozarks. Reference:
Harris (1995).
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Monoblastia sp. 44399
Known from a single, poor collection on sandstdnis.close tdVl. buckiiR. C. Harris but has larger
ascospores.

MYCOCALICIUM Vain. (Mycocaliciaceae)

Crustose non-lichenized fungi with no apparentitisabr with an indistinct lightened zone on bark
or wood; photobiont absent; apothecia dark, stgjtasci two-walled, with an ocular chamber, I-,
with 8 brownish to greenish, ellipsoid, simple agmares, asci disintegrating after spores have
matured, but not forming a mazaedium; pycnidia witbrt curved conidia; 4 species in the Ozarks.
Reference: Tibell (1975, 1996).

1. Ascomata with notably incurved margin; outerface of exciple with thin layer of greenish yellgnuina .
........................................................................... M. calicioides

1. Ascomata margins not incurved; exciple not pra&
2. Tissue at base of exciple with thin-walled, admmetric cells 8-13m diameter . . ... . M. albonigrum
2. Tissue at base of exciple with thick-walled jrmmgtical to isodiametric cells 446m diameter.
3. CapitulumKOH+ dirty reddish changing to yellotvi®nJuniperusor rarelyPinus M. ozarkanum

3. CapitulumKOH-; on hardwoods BiNUS . ... ....... ... i M. subtile

Mycocalicium albonigrum (Nyl.) Fink
Occasional on bark and lignum of hardwoods; paedrty associated with standing decorticate
Quercussnags in wooded uplands.

Mycocalicium calicioides(Nadv.) Tibell

Apparently rare; known from weathered, old, decatg wood ofluniperus virginianan exposed

to very lightly shaded sites in several southeastglissouri sites. A further undescribed
Mycocaliciumhas been collected just outside the boundariethefOzarks in Osage County,
Oklahoma, on oak wood. It is closeNb calicioidesin that the upper stalk is reddish and KOH+
purple. However, the exciple is epruinose, smonthreot incurved forming a narrow mouth and the
ascospores are possibly slightly smaller thav.inalicioides The dryish prairie border region seems
to a center of diversity fdvlycocalicium

Mycocalicium ozarkanum R.C. Harris & Laddsp. nov.

Apothecia dark brown to brown-black, 0.5-1.1 mih @apitulum narrowly to flattened obconical,
0.2-0.5 mm diam., with a new capitulum often regatieg from surface of an old, moribund
capitulum forming a swollen base (looking like @ophysis), KOH+ dirty purplish red to red brown,
dissolving and turning dirty orangish yellow tolpg¥ as pigment becomes diluted, HNCEXxciple
dark brown, usually well developed; hyphae indtimith + elongate cells. Hymenium colorless to
pale olive yellowish. Hypothecium conspicuous, ceim&ped, pale under dissecting microscope, pale
brownish or greenish in section; hyphae looselgrimtined, often containing pale yellow pigment
"crystals” (presumably giving rise to the KOH reaw). Stalk + shiny, 0.1-0.15 mm diam., brown
outside, slightly paler toward the center, consgstdf intertwined periclinal hyphae, sometimes
containing yellowish "crystals" in the uppermosttpAsci cylindrical, with uniseriate, * obliquely
arranged spores; apex uniformly thickened, witltamal. Ascospores dark brown, broadly fusiform
to almost ellipsoid, with ends usually = pointee.3(-10) x 3.5-4(-4.5).m; no ornamentation seen.
Associated pycnidia with colorless, curved or uaténconidia, 8-12 x ca. 1n
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Occasional on weathered woodlahiperus virginianan exposed to lightly shaded sites; also known
from a single occurrence on woodRihus echinata

Mycocalicium subtile (Pers.) Szat.

Frequent on weathered, well-drained, decorticatgs land standing decorticate snags of both
hardwoods and softwoods, growing on sound woodis $pecies typically occurs in wooded
uplands.

MYCOGLAENA Ho6hn. (Micropeltidaceae)

Corticolous crustose non-lichenized fungi with thpale, silvery thalli; photobiont absent; ascomata
perithecium-like, with blue-green walls; asci witincate apex, with 8 ellipsoid to subfusiform,

hyaline, 3-septate to submuriform spores; 2 spegiése Ozarks. Although not lichenized, these
taxa resemble lichens and have traditionally besated in lichen floras. Reference: Harris (1973).

1. Spores submuriform, with some cells longitudindlvided; on a variety of hardwoods . . .M. meridionalis

1. Spores 3-5-septate, without longitudinal septestj or rarely with a single cell longitudinallwiied; onQuercus
........................................................................... M. quercicola

Mycoglaena meridionalis(Zahlbr.) Szatala

Occasional on small, smooth-barked twigs in hightlintensities, typically on exposed branch tips
of both larger trees and young trees and shrublslifields and along woodland edges. This species
is more common in the rangelands and agricultegibns of Missouri and Arkansas. Atfirst glance,
the continuous, thin, silvery thallus of this smscresemble&rthonia quinteria but the ascomata

of Mycoglaenaare larger and more regular.

Mycoglaena quercicolaR. C. Harris
Occasional on young, smooth, canopy twigQagércus growing onQ. coccinea, Q. marilandica,
Q. rubra, andQ. velutina

MYCOPORUM Flot.exNyl. (Mycoporaceae)

Corticolous crustose fungi with thin, brownish gregntinuous thalli; photobiont absent; ascomata
sessile to partially immersed, rounded, dark, eamftaining several perithecia-like locules with
separate ostioles; asci subglobose, |-, with 8 hrsly ellipsoid, septate to muriform spores;
conidiomata unknown; at least 3 species in the K3zar

1. Ascospores 2(4) celled, lacking longitudinaltaep. . .. ....... ... i M. sparsellum
1. Ascospores muriform.
2. Ascospores > 30 um long; on hardwoods . ............. ... ... ... ...... M. pycnocarpoides

2. Ascospores < 30 um long; on lignumJaniperus. . .. ..., M. acervatum

Mycoporum acervatum R.C. Harris
Rare on wood aduniperus known from a few sites in the western and easbarks.
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Mycoporum pycnocarpoidesMuill. Arg.

Occasional on lightly shaded tree boles in extengigodlands, usually on upland slop&siercus
coccineais a preferred substrate in the eastern Ozarksthar substrates includsarya, Cornus,
AcerandCeltis

Mycoporum sparsellum Nyl.
Known only from a single collection from southwest®issouri, growing on twigs dfaccinium
arboreum

MYELOCHROA (Asahina) Elix & Hale (Parmeliaceae)

Light to bluish gray foliose lichens with smallteedium sized lobes and a black lower cortex with
a brown marginal zone and abundant simple to sgsely branched rhizines; short dark cilia
sometimes present near lobe axils; cortex contgirdtranorin; medullary tissue commonly
pigmented pale yellow, at least in portions oftthedlus; apothecia sessile, with plane brown disks
and a thalline margin; epithecium brown; hypothectpale; photobiontrebouxia asciLecanora
type, with 8 simple, hyaline ellipsoid spores; pga laminal, immersed, with dark apices; conidia
simple, linear; 3 species in the Ozarks.

1. Thallus without diaspores; apothecia commonicglfy on upper boles and twigs in exposed to lighhaded
CONAITIONS . .ttt e e e M. galbina

1. Thallus isidiate or sorediate; apothecia rafgically saxicolous or on lower, more shaded podiof trees.
2. Thallus sorediate, lobe tips often 3 or more bmoad; corticolous or saxicolous . ... .. M. aurulenta

2. Thallus isidiate; lobe tips <2 mm broad; sakias on siliceous rocks, rarely corticolous M. obsessa

Myelochroa aurulenta (Tuck.) Elix & Hale

Adnate foliose lichens to 15 cm broad, with thenrabes 1-2.5 mm broad, widening in the distal
half, and irregularly branched into short secondialvgs; lobe tips + rotund, occasionally with gfin
white pruina, often darker gray or brown-tingedthaa distinct, lustrous, dark margin; a few short
dark cilia typically present near some lobe axistedia laminal, abundant, irregularly rounded,
arising from single to massed, friable, subpustutairtical eruptions, with a whitish- to yellowish-
gray cast; rhizines prevailingly simple to apicdllycate, usually with at least a few on the older
portions of the thallus with distinct squarrosenufzes; apothecia and pycnidia not seen in Ozark
material. [atranorin, terpenes, usually with sexil acid A]

Common in shaded habitats throughout the Ozarksllysin more deeply shaded or somewhat
mesic conditions, growing on a wide range of haroldgy as well as on conifers and both siliceous
and carbonate rocks. Corticolous specimens usaedlyr on the bases and lower boles.

The medulla of Ozark specimens is often white yetmoughout; usually at least a thin layer
immediately under the soredia is yellowish. Depegan their degree of development, the soredia
range from farinose to pustulate in appearancetulRaie individuals may resembiypotrachyna
pustuliferg but the latter species has a UV+ bluish white uladsimple rhizines, and narrower
lobed. Two sorediate species@inoparmeliahave narrow, eciliate lobes and uniformly simple
rhizines:C. crozalsianahas a distinctly ridged upper cortex and contatngic acid, wherea€.
texanais paler, with small round soralia and containadcatic acid. Older herbarium specimens
often become brownish.
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Myelochroa galbina(Ach.) Elix & Hale

Compact, closely adnate, pale gray foliose licherscm broad, with closely juxtaposed to slightly
overlapping lobes creating the appearance of aireanis thallus; lobes 1-2 mm broad, much
branched and slightly expanded distally, dividibtha apices into short, rounded to subtruncasg tip
rarely with a few short dark cilia near the lobécap, the upper cortex sometimes slightly rugose;
apothecia abundant , sessile, basally constrictgally cupuliform but ultimately = plane, with a
thin thalline margin not forming a significant reove the 2-6 mm broad brown disks; medulla pale
yellow to white, but usually yellow in the medudibthe apothecial margins and immediately beneath
the apothecia; lower surface with abundant shaik,dsimple to apically furcate or coalescing
rhizines; ascospores broadly ellipsoid, with sliglaind evenly thickened walls, 8-10 x 5.5ih;
pycnidia common, prevailingly near the lobe tigge e&xposed dark apices 0.06-0.08 mm broad;
conidia ca. 6-7 x <fum. [atranorin, galbinic acid, secalonic acid Aptnes]

A common and characteristic species of canopy esof intact woodlands throughout the Ozarks,
occurring on a wide range of hardwoods, but witredilection for the red oak grouQuercus
coccinea, Q. marilandica, Q. rubra, Q. shumardii,v@luting. Very rarely, this species occurs on
lightly shaded siliceous rocks in wooded uplands.

This species closely resembles and is often codfwsh Hypotrachyna lividawhich is a frequent
associate. Myelochroa galbinahas a smaller, often slightly darker thallus, moregular and
sometimes wrinkled lobes, and almost always hassavtyellowish medulla with a KOH+ yellow
to reddish reaction, at least in the thalline masgif the apotheciadypotrachyna lividehas larger,
paler, more regular and smooth lobes, and unifomviiite medullary tissue that reacts KOH+
lavender purplish. Rhizines bf. galbinaare simple to apically furcate, white livida usually has
some rhizines with sparse dichotomous branches.

Myelochroa obsess#Ach.) Elix & Hale

Narrow-lobed, closely adnate, gray to bluish gadipte lichens to 8 cm broad, with a brownish cast
near the darkened margins, lobes typically to 1lmnoad, continuous to overlapping, with frequent
furcations and short branches, the rounded tigsnitnerous truncate lobes; marginal lobules often
present; isidia common, cylindrical, ca. 0.1 mmdatao 0.6 mm tall, with blunt, brownish apices,
occasionally branched or furcate; medulla paleoygllat least locally in areas immediately beneath
the upper cortex; rhizines abundant, short, simpleircate; apothecia rare, to 1.5 mm broad, the
thalline margin typically isidiate; pycnidia usyairesent, but mostly solitary and widely separated
the exposed dark apices to 0.9 mm broad; conidi®-Gax <lum. [atranorin, galbinic acid,
secalonic acid A, terpenes]

Characteristic of massive, lightly shaded, silicemcks in intact woodlands throughout the Ozarks,
occurring on sandstone, orthoquartzite, chert, Iteyoand granite. Common associates include
Flavoparmelia baltimorensis, Lecanora subimmergebsxospora pustulataand Pertusaria
plittiana. This species also occurs rarely on lightly skaldever boles of hardwoods in similar
habitats. Hedrick's (1934) descriptionR#rmelia finkiifrom a type specimen collected in Wayne
County, Missouri, is referred here; the type cditecis corticolous.

If the areas of yellowish medulla were overlookekis species might be confused with
Parmelinopsis minarupwhich has slightly narrower isidia and contairysoghoric acid in the
medulla, reacting KOH-, C+ and KC+ reddish, as @gobto the KOH+ yellow to reddish, C-
medullary reaction of th®lyelochroa

MYRIOSPORA NageliexHue (Acarosporaceae pro tem.)
Nouv. Arch. Mus. Hist. Nat. Paris 1: 164. 1909. todgpe:M. heppii(NageliexKorb.) Hue.
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Saxicolous crustose lichens with tiny areoles surding individual apothecia; photobiont
chlorococcoid; apothecia with greenish pruina; akorate, with a IKI+ blue apical structures, with
>100 small, hyaline, rounded to short-bacilliforqmoses; pycnidia not seen in Ozark material,
immersed, with globose to short-ellipsoid conidisspecies in the Ozarks. Sometimes included
within Acarospora

Myriospora immersa (Fink) R. C. Harris

Occasional at scattered sites through the Ozarksyigg on dolomite cobbles and fragments in
exposed habitats, such as in glades.

NADVORNIKIA Tibell (Thelotremataceae)

Corticolous crustose lichens with thin, pale, logf, sorediate thalli; photobiofirentepohlia
apothecia immersed; asci disintegrating into a maizen, with numerous small, brown, 1-septate
spores; 1 species in the Ozarks. Reference: HA880).

Nadvornikia sorediata R. C. Harris

Uncommon on shaded boles of hardwoods, usuallgsiewoodlands in ravines and along streams.
The thin, lustrous thallus with punctiform soraBadistinctive. [stictic acid]

NEPHROMA Ach. (Nephromataceae)

Loosely adnate brown foliose lichens with paleddkgdtomentose lower cortex; photobididstog
apothecia sessile and + immersed, on the undestitie lobe tips, with brown disk and thin thalline
margin, epithecium brown, hypothecium hyaline; assemblingPeltigeratype asci, with 8
brownish, fusiform, 3-septate spores; pycnidia se#n in Ozark material, + immersed; conidia
bacilliform; 1 species in the Ozarks. Referencetmbre (1960).

Nephroma helveticumAch.

Thallus mostly continuous, deep brown, with medigiped, apically rotund lobes; branches
numerous, short, often lobulate-dissected alongigins and apices; upper cortex mostly smooth
and lustrous, occasionally obscurely wrinkledtéaed, lobulate isidia abundant along margins and
also usually on upper cortex, these occasionadndired or proliferating, typically to 0.3 mm tall;
lower surface tan at the margins, becoming darkvbrtm black centrally, with a fine tomentum;
apothecia common, to 3.5 mm broad, on the undeodiditen upturned lobe tips, mostly immersed
and nearly level with the lower cortex; disk plapale brown; ascospores 18-22 x 1. [terpenes]

Uncommon in the southern Ozarks, in lightly to nratiely shaded mesic habitats, such as in
canyons and in mesic woodlands in stream valldyiest Ozark populations occur on massive,
mesic, mossy shaded faces of sandstone or rhylolitehis species also occurs less commonly on
the lower boles and bases of mature hardwoodsnitesihabitats.

This species occasionally occurs with, and appeardar to,Sticta a brown tomentose lichen with
prominent round pseudocyphellae on the lower cortex
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NORMANDINA Nyl. (Verrucariaceae)

Delicate, sterile lichens with small, discrete,mdad, blue-gray squamules with upturned edges,
squamules typically with concentric rings and ofsarediate, lower surface white tomentose;
photobiontTrebouxia conidiomata unknown; 1 species in the Ozarks.

Normandina pulchella (Borrer) Nyl.
Rare on shaded, lichenose, often mossy boles @frolgthJuniperus virginianand hardwoods in
high quality woodlands.

OCHROLECHIA A. Massal. (Pertusariaceae [pro tem])

Crustose species with well-developed, light gragntimuous thalli; photobiont chlorococcoid,;
apothecia sessile, with thalline margins and taksjiasciLecanora type, with 8 large, simple,
hyaline, ovoid spores; pycnidia immersed, withigtrg cylindrical conidia; 5 species in the Ozarks.
Reference: Brodo (1991).

1. Thallus sorediate; apotheciaabsent . ... ... ... . . i O. arborea
1. Thallus esorediate, although sometimes isidagtethecia usually numerous.
2. Thallus with abundant, coarse, pustular isisiégcolous . ....................... O. yasudae
2. Thallus lacking diaspores, sometimes verrucaaseyycorticolous or rarely saxicolous.

3. Cortex and medulla of thalline margin of apothd&e+ yellow or C-; orPinus . .........
........................................................ O. pseudopallescens

3. Cortex and/or medulla of thalline margin of dpgatia C+ red to pink; on hardwoods or rarely
siliceous rocks or conifers.

4. Thalline margin of apothecia with C- cortex & red medulla . ...O. africana

4. Thalline margin of apothecia with C+ red coréaxd C- medulla . O. trochophora

Ochrolechia africanaVain.

Frequent on a wide variety of hardwoods and ocoadlip on Juniperus virginianagrowing on
lightly shaded branches as well as occasionaltyemboles. This is the most common member of
the genus in the Ozark region. Rarely, it occarsttaded siliceous rocks in wooded uplands. Some
Ozark material contains lichexanthone and fluore&té+ yellow, while other material is UV-. A
population from Randolph County, Arkansas has UWd dV- thalli growing mixed on the same
tree. [gyrophoric acid, + lichexanthone]

Ochrolechia arborea(Kreyer) Almb.

Occasional on lightly shaded to exposed tree bes)chsually in areas with remnant natural
integrity. Juniperus virginianaranches are the preferred substrate. This spkeagsmall, round
soralia averaging about 0.5 mm wide, with finelgrgrlar soredia; in some specimens the soralia
coalesce into large continuous patches of soredii@e cortex fluoresces UV+ bright yellow, as
contrasted with the UV- cortex and coarse cortipatstules ot oxospora pustulataNadvornikia
sorediatahas a thinner thallus that is more pale gray wathmuish overtones. [gyrophoric acid,
lichexanthone]
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Ochrolechia pseudopallescenBrodo
Known only from the lower bole of an old-growinus echinatan a remnant virgin pine stand in
Shannon County. [gyrophoric & variolaric acids]

Ochrolechia trochophora (Vain.) Oshio

Apparently uncommon, but perhaps overlooked becatigis resemblance t@. africang from
which it can be readily distinguished by the C tmacof the cortex and medulla of the thalline
margin of the apothecia, as discussed in the keyabAlthough this is typically a species of light
shaded hardwood substrates, locally it also oamuightly shaded siliceous rocks. Ozark material
is referable to vatrochophora [gyrophoric acid]

Ochrolechia yasudaévain.
Uncommon on exposed to lightly shaded siliceouddsya and outcrops in uplands; known from
both the western and eastern Ozarks. [gyrophori a

OPEGRAPHA Ach.nom. cons(Rocellaceae)
Kongl. Vetensk. Acad. Nya Handl. 30: 97. 1809. Type vulgata(Ach.) Ach. (ichen vulgatus
Ach).

Crustose lichens with thin or obscure thalli; ptwomt Trentepohliaor absent; apothecia sessile to
immersed, elongate, lirelliform, sometimes furaatéranched, hymenium I+ orange or blue; asci
said to have a small, I+ blue apical ring, withu8iform to acicular, hyaline to brownish, 3-many
septate spores; pycnidia sessile to immersed,sivitple to septate, ellipsoid to bacilliform, stisig

to curved, conidia; 10 lichenized and ca. 6 licheluus species in the Ozarks.

1. Photobionfirentepohlianot lichenicolous . ....... ... . . i e e 2
2. Thallus saxicolous on carbonate roCKS .. ... e 3
3. ASCOSPOresS 5- 7-SePtate . .. .. it e 4
4. Thallus endolithic, brownish,-C ... ......................... 0. mougeotii
4. Thallus epilithic, finely rimose, C+ pink ..............Opegrapha sp37218
3. ASCOSPOres 3-Septate . . ... oot O. rupestris
2. Thallus COrtiCOIOUS . .. .o e e e e e e 5
5.Thallus sorediate ... .. ... ... e 6
6. Sorediagreenish,-C ...... ... ... ... . .. . . O. corticola
6. Soredia brownish, C+pink ........................ Opegrapha sp49437
5. Thallus not sorediate .. ... ... . i e 7
7. Ascospores 9+ septate, many 45 long; epitheciumpale ......... O. viridis
7. Ascospores 3-7(-8)-septate, top# long; epithecium brown ............... 8
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8. Hymenium inspersed; ascospores (6-)7(-8)-se@at86 x 5.5-6.jum ..
........................................ Opegrapha sp44363

8. Hymenium not inspersed; ascospores 3-5(-6)-&epta . . ........... 9
9. Ascospores (4-)5-(-6)-septate
3. Apothecial disk exposed, usually pruinose; spofgum
wide; one half of spore often notably broader tthaother half
...................................... O. varia
3. Apothecial disk hidden, not pruinose; spore<.®um
wide; spores of about the same width along theigtle . . .

.................................... 0. vulgata

9. Ascospores 3-septate; slender, pointed at bath ufescendype)
.................................................. 10

10. Ascospores 21-26 x 4gBn; on decorticate juniper
branchesand boles .................. O. “juniperi”

10. Ascospores 24-28 x 5-6uBn; on soft bark of hardwoods
........................... Opegrapha sp51047

1. Photobiont absent; licheniColoUS . . .. ...t e e 11

11. Ascospores 5-6-septate, 18-20 x 3159 on thallus oBacidinaassulata . .. ...............
........................................................ Opegrapha sinot treated)

11, ASCOSPOIES 3-SEPIale . .o ottt 12
12. Growing on thallus and apotheciaBzcidia diffracta(and possib\B. polychroaandB.
SURfUS . ..o O. diffracticola
12. Growing on otherlichens .. ....... ... . . . . . . oo 13

13. Growing on/with saxicolous Verrucariaceae . .................. O.rupestris

13. Growing on various corticolous or terricoloichéns . .....................
........................................ Opegrapha spp(not treated)
1) on squamules dZladonia caespiticia
2) on thallus oMyelochroa aurulenta
3) on thallus oPunctelia rudecta

Opegrapha corticolaCoppins

Thallus thin, greenish, + continuous, sublustrauth regular distribution of small round soraliatwvi
yellowish green soredia. Known only from hardwoadshe southern Ozarks, although also
occurring on pine just south of the region.

Opegrapha diffracticola R. C. Harris & Laddsp. nov

Ascomata lirelliform, growing on thallus and apatizeof Bacidia diffracta sessile, fusiform to +
oblong, undivided to once branched, 0.3-0.5 x O, solitary and scattered or aggregated into
irregular clusters, to 3 x 2 mm; disk concealedappressed lips. Exciple brown-black, greenish
black in KOH, entire, thickened below, to 50-6th. Hypothecium thin, colorless. Epihymenium
yellow-brown (KOH-). Hymenium colorless, |+ patghillue-green. Asci ovoid, with 8 £ biseriately
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arranged spores. Ascospores remaining colorlesgpate, with thin halo, 13-15 x 4-4ufn.
Pycnidia brown, * globose, ca. 1@th mm across. Conidia rod-shaped, 4.5 xuh

N‘ Knowledge of many groups
lichen parasites/
parasymblonts is essentially
inaccessible to non-
specialists. It is possible that
a name for this taxon exists
buried somewhere but we are
unaware of anything which
might apply to O.
diffracticola. While the fact
that ascomata and pycnidia
: - are found on apothecia seems
sufﬁment ewdence for the Ilchenlcolous natuféhe Opegraphaand additional confirmation was
found by examining non-Ozark material Bf diffractaat NY, where an additional record from
Vermont was found (We suggest that examinationotiéctions ofB. diffractaat other herbaria
should reveal additional localities for tgpegrapha. It has been recently collected Bndiffracta
in Wisconsin. There seems to be no noticeable dan@aghe host when on the thallus but the
apothecia are + deformed and darkeracidina assulataalthough assigned t®aciding not
Bacidia has a very similar species@pegraphaassociated with it. SpecimensBnpolychroaand
B. suffusaseem slightly different but may ultimately provanspecific withO. diffracticola

Opegrapha “juniperi” sp. provis

Uncommon on decorticate branches and boldamiperus The ascospore type allies this taxon with
O. rufescenders. but the ascomata are larger, coarser witkethexciple and juniper lignum
substrate.

Opegrapha mougeotiiA. Massal.

Rare on sheltered faces of massive dolomite esamsnand bluffs, usually growing on lightly
shaded faces under overhangs. The identificatiotensative as the ascospores are not well
developed.

Opegrapha rupestrisPers.

Scattered on saxicolous Verrucariaceae on carbama¢eEndocarpon sp., Staurothele diffractella,
and Verrucaria spp.noted for the Ozarks. Sometimes the host maybrobbvious and then
determination is based on the 3-septate ascospores.

Opegrapha variaPers.

Frequent in mesic woodlands, usually occurring @ledof mature hardwoods in moderate to light
shade, often in crevices or under overhanging bahks is the most common specie€gfegrapha

in the region. It can be distinguished fr@maphis scriptaby the usually white pruinose disk and
longer apothecia of th@raphis The Ozark population has mostly short, simple¢akly branched
ascomata with broadly expanded disk which is wiitespale greenish pruinose. The apothecia of
O. varia can be somewhat rounded and short, becoming alovast The status of some of the
collections with epruinose ascomata needs to béiestuin detail. A couple of these deviant
collections which will key here are rather distiset 1) ascomata coarser, not pruinose; hymenium
weakly inspersed; conidia broader, ellipsoid, 53%.3-2.5um; on bole ofPopulus deltoidesn
Kansas; 2) ascomata coarser, not pruinose; as@ssiplointer, broader in proportion to width, 20-22
X 6.5-7um; conidia ellipsoid, 4.5-5.5 x 2-2i&n; on bole ofJuniperusin Missouri.

160



Opegrapha viridis (PersexAch.) Behlen & Desberger
Rare on hardwoods in mesic woodlands at a few sti@itered across the Ozarks. This species has
small apothecia seldom attaining 1 mm long.

Opegrapha vulgataAch.

Known from hardwoods, often species with smootlk bewch ag\cer, Carpinus, Carya, Gleditsia,
and even rarely oduniperusin moist to mesic, shaded sites. The apothdtiasspecies are small,
narrow, and delicate, and form multi-branched atelpatterns.

Opegraphasp. 37218

Thallus pale gray, continuous, finely rimose, CrkpiAscomata lirelline, sinuous, simple, variably
white pruinose. Ascosporesigatatype, 5-septate, 20-23 x 3-3ufn. Conidia bacilliform, ca. 6 x
1.5pum. [unknown substance]

Rare; a single collection from Arkansas on rockandwood-juniper woods in steep ravine.

Opegraphasp. 44363

Thallus white, immersed. Ascomata sessile, simpleoeccasionally furcate. Exciple entire.
Hymenium heavily inspersed. Ascosporestia-type (ends more pointed), (6-)7(-8)-septate, 32-36
x 5.5-6.5um. [no substances?, not tested]

Rare, a single collection on decorticate twigsJahiperuson shaded dolomite bluff. Easily
recognized by the large ascospores and inspersaeiiym (not a common characte@pegrapha

Opegrapha sp.49437

Thallus pale tan, thin, with discrete, mostly roedderose soralia with small granular soredia are C
pink. Ascomata lirelline, simple to furcate, notiplose. Ascosporeria-type, 5-septate, ca. 22-26
X 5-6.5um. [gyrophoric acid]

Rare; on boles ofarya andQuercusin hardwoods and floodplain woods. From descriptioe
soralia and chemistry suggé€xtfumosaCoppins & P. James which is not known fertile andurs
in oceanic regions of Great Britain and the Pad\fiicthwest. More work is needed.

Opegraphasp.51047
Thallus whitish, immersed. Ascomata simple or ftecaot pruinose. Ascospores 3-septate, second
cell from tip usually enlarged, pointed at both £2#-28 x 5.5-6.f5m.

Uncommon on soft bark éfcer negundd-raxinusandUImusin floodplain woods but once in oak-
hickory woods. The ascospore size and type su@gydsrbariumand perhaps may be a local form
of that species but seems to differ in distincBubstrate preference and aspect.

PACHYPHIALE Lonnr. (Gyalectaceae)

Corticolous crustose lichens with thin, grayismtoauous thalli; photobiorErentepohliaapothecia
immersed to sessile, with a brownish disk; asdn\i+ blue wall, lacking internal structures, with
16+, 4-8- celled, fusiform spores; pycnidia browmiwith filiform conidia; 1 species in the Ozarks.

Pachyphiale fagicola(Hepp) Zwackh

Thin whitish to greenish thallus with pale brownihorangish brown, squatly subcylindrical
apothecia to 0.3 mm broad, with elevated, incurvivaggins.
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Known only from a single Ozark site; on fallen krhas in a mesic ravine in southern Missouri.

PACHYPHYSIS R.C. Harris & Laddned (Porpidiaceae)

Saxicolous crustose lichens with endolithic thadti evident, except sometimes as an obscure grayish
staining or narrow whitish prothallus; photobioiit Trebouxia apothecia black, usually locally
pruinose, eventually plane, subimmersed in pithénsubstrate; asPiorpidia-type, with 8 simple,
hyaline, subglobose to broadly ellipsoid sporespdcies in the Ozarks.

' qr' e ,"1 Pachyphysis ozarkaneR.C. Harris & Laddned

, o - Apothecia common, sessile, black, often initially
_& pruinose and plane to slightly concave but becoming
convex and irregular in circumference, rangingao c
1 mm broad but averaging 0.5-0.8 mm in diameter,
. mostly scattered to solitary but sometimes aggeehat
. in small clusters. Young apothecia worth a well-
. defined proper margin, becoming obscure in age.
@, Epithecium olive gray to blue green; hymenium ca.
% .. 60-80um thick (including the epithecium), wholly or
. partially suffused with reddish to purplish
brown,KOH+ violet pigment; hypothecium deep
st o J opaque reddish brown to black, sometimes appearing
: AT e slightly carbonaceous; Ascospores ovoid to broadly
ellipsoid, simple, hyaline, closely packed andip#iytbiseriate in the ascus, ca. 10.5-12 x 7;5¥9
with a thin perispore. This lichen has previous®en reported aSlauzadea monticoléAch. ex
Schaer.) Hafellner & Bellem., a species with epos@ apothecia having an orange to reddish
epithecium and narrower spores.

r ‘:- l‘l-‘,fl‘ 1

Occasional on exposed weathered dolomite in glagtesying on both large outcrops and small
cobbles. The habitat and aspect of this lichereaoeative ofSarcogyne regularis

PANNARIA Delise (Pannariaceae)

Brown foliose lichens with dense, tomentose hypaikaon lower surface; photobioMostog
apothecia sessile, with thalline margins typicalignulate to sublobulate; asci I- internally, with
hyaline simple ellipsoid spores, these typicalluramate and surrounded by a thick perispore;
pycnidia immersed, with bacilliform conidia; 2 taxathe Ozarks. Reference: Jgrgensen (2001).

1. Thallus lobes to 0.5 mm broad, with narrow, diéd tips; apothecia to 1 mm broad; medulla P- (peinmbsent)
.............................................................................. P. subfusca

1. Thallus lobes >0.8 mm broad, with broadly rouhtips; apothecia often >1 mm broad; medulla uglwd red
(PANNAKIN) ..o e e e P. lurida ssp.quercicola

Pannaria lurida (Mont.) Nyl. sspquercicolaP.M. Jgrg.

Occasional on bases and lower boles of trees ansixte mature woodlands. This species is never
abundant, and usually occurs as a few scatterdlil timaa single tree. [pannarin (sometimes
absent?)]
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Pannaria subfuscaP.M. Jagrg.

Uncommon on bases and lower boles of hardwoodgyim shade, usually occurring in intact
woodlands. One notable habitat is on boles ofjadevthNyssa aquatican Cupola Pond, a sinkhole
pond natural area in Oregon County, Missouri. Lpogulations of this recently described species
were formerly calledP. rubiginosa(Ach.) Bory, under which name it was listed as &rgered in
Missouri (MDC 1992).

PARMELIA Ach. (Parmeliaceae)

Blue-gray, adnate foliose lichens with truncateeladips; upper cortex containing atranorin, with
white angular markings and reticulations near tbieel tips, these developing into elongate
pseudocyphellae; lower cortex black, with squatlyobeanched rhizines; photobiofitebouxia
apothecia not seen in Ozark material, sessile, tyevith a well-developed thalline margin; asci
Lecanoratype, with 8 simple, hyaline ellipsoid spores; pigiia not seen in Ozark material,
immersed; conidia bacilliform; 2 species in the Bsa Reference: Hinds (1998).

1. Thallus SOrediate . . . ... .ot e e e e P. sulcata

1. Thallus isidiate ... ... e e e e P. squarrosa

Parmelia squarrosaHale

Thallus typically to 8 cm broad, the lobes muchnisteed, not notably expanded at the apices, the
lobe tips often tinged brown and sometimes faiptlyinose; upper cortex near the lobe tips with a
disconnected reticulation of angular white markjngsese developing into elongate ridges,
pseudocyphellae or cracks; squat, laminal isidisndlnt, mostly originating from cortical cracks
and reticulations, simple to branched, typical®0.3 mm tall x 0.1 mm thick. [atranorin, salazini
acid]

Rare on lightly shaded boles and large upper besdiQuercus particularlyQ. veluting in
woodlands.

The few known Ozark specimens tend to have dulidmaore granulose isidia than is typical from
material from the main part of the range for thie@es in northeastern North America.

Parmelia sulcataTaylor

Thallus to about 6 cm broad, the lobes much brahabitgen strap-like, 2-5 mm broad, not notably

expanded at the apices, the lobe tips often tibgadn and sometimes faintly pruinose; upper cortex
near the lobe tips with a disconnected reticulatibangular white markings, these developing into
slightly elevated pseudocyphellae or cracks; saredimmon, pale to darkening, in round to elongate
soralia associated with the cortical pseudocypbelled cracks. [atranorin, salazinic acid]

Rare on lightly shaded mid and upper boles and tma@nches of mature trees at three sites in the
northeastern edge of the Ozarks, mostly in distliseodlands or along woodland edges; known
from Quercus velutinandGleditsia triacanthos

This weedy lichen is known for its disturbance taitee and ability to rapidly colonize new sites in
the northern states (Brodo 2001). Ozark populatimoay be recent introductions from the north —
the first Ozark collection was made in 1984 (Ladlcle 1984) and most sites have a history of
anthropogenic disturbance.
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PARMELINOPSIS Elix & Hale (Parmeliaceae)

Narrow-lobed, gray, isidiate foliose lichens withate lobes and a dark lower cortex with simple to
sparsely furcate rhizines; photobidmebouxig apothecia sessile, brown, with a thalline margstj
Lecanoratype, with 8 simple, hyaline, ellipsoid sporesgpiglia immersed, with cylindrical conidia;
2 species in the Ozarks.

1. Medulla C+ red (gyrophoric acid); isidia withagical cilia ........................... P. minarum

1. Medulla C- (gyrophoric acid absent); isidia &flicciliate . . .......................... P. horrescens

Parmelinopsis horrescengTaylor) Elix & Hale
Rare; known only from a single collection on a drhatdwood in Carter County. [atranorin, hiasic
acid complex]

Parmelinopsis minarum (Vain.) Elix & Hale

Occasional on shaded tree boles and siliceous meksoded uplands. In the Ozarks, this species
appears to be particularly common Quercus velutinaalthough it has also been recorded from
Amelanchier arborea, Acer rubrum, Quercus rubsad Taxodium distichum It has not yet been
documented from the extreme western Ozarks. [atiagyrophoric acid]

PARMOTREMA A. Massal. (Parmeliaceae)

Broad lobed, light gray or yellow-green foliosehiémns with expanded, rotund lobe apices; marginal
cilia often present; upper cortex smooth and cotirs, white maculate, or reticulately cracked; lobe
tips rarely pruinose in all Ozark species; lowat&obrown to black, in some species with prominent
white zones near the margins, rhizinate, sometimittsa broad bare marginal zone, the rhizines
predominately simple, lower cortex often wrinkladewen with a fine pattern of reticulate ridges,
particularly near the margins; photobidmébouxia apothecia rare to common, large, sessile to short
stipitate, cupuliform and basally constricted, vativell-developed thalline margin, the brown disk
sometimes perforate, epithecium brownish, hypothmgbale; asciecanoratype, with 8 simple,
hyaline, ellipsoid, * thick-walled spores; pycnidgeninal, black, immersed near the lobe tips, the
visible portion to 0.1 mm broad; conidia essentigliraight, filiform to elongate bacilliform; 20
species in the Ozarks.

Species with a finely white maculate upper cortexi ahizines of two distinct lengths were
previously segregated as the ge@asmiomaculinéElix & Hale. Taxa that are routinely rhizinate to
the margin, with frequently branched rhizines andteculate upper cortex were segregated as the
genusRimeliaHale & A. Fletcher, but both of these segregateege are not sufficiently distinct
from Parmotremato justify their segregation and are nested witheagenus in gene trees.

1. Thallus without isidia or soredia.
2. MedullaKOH- (protocetraricacid) . . ... e e P. submarginale
2. MedullakOH+ red (norstictic or salazinic acids).

3. Lower surface with a broad white to pale martpbes often upturned or + erect; norstictic acid .
................................................................... P. perforatum

3. Lower surface dark brown to black; lobes moatipate; salazinic acid.

164



4. Upper surface with a reticulate pattern of ceamkmaculae; rhizines present to margins of lower
[0 0] 1) P. cetratum

4. Upper cortex continuous and not patterned vetitulate cracks or maculae; lower cortex with
a rhizine-free zone near the margins.

5. Thallus coriaceous, thick; lobe margins irregubat lacking long laciniaeP. despectum

5. Thallus membranaceous, thin; lobe margins rodntypically with long laciniae .. ...
........................................................... P. eurysacum

1. Thallus isidiate or sorediate.

6. Thallus isidiate.
7. Medulla alwayskKOH- and P-, C- or C+ pink to red.
8. Thallus yellowishgreen . ........... ... ... ... P. madagascariaceum
8. Thallus mineral gray.

9. Medulla C+ red (lecanoric acid) or UV+ whitegetoronic acid); lower cortex black
towards towards center; rhizines essentially umfoabsent from a broad zone along the
margins of the lower cortex.

10. Medulla C+ red, UV- (lecanoric acid); margicdla absent; saxicolous or
occasionally corticolous . ........ ... ... . . e P. tinctorum

10. Medulla C-, UV+ white (alectoronic acid); maragi cilia present; corticolous . ..
........................................................ P. mellissii

9. Medulla C-; rhizines of two distinct lengthsetbhorter ones extending nearly to the
margins of the lowercortex ......... ... . . i P. haitiense

7. Medulla C-,KOH+ and P+ yellow or red to orangelézinic or stictic acid).
11. MedullaKkOH+ persistently yellow (sticticacid) ... ..................... P. crinitum
11. MedullakOH+ yellow turning red.
12. Medulla UV+ yellow (lichexanthone) .......... ... ... ... ..., P. ultralucens
12. Medulla UV-.

13. Upper cortex smooth and continuous; lower adstewn throughout, with rhizines
oftwo distinctlengths . .......... ... ... ... ... . ..., P. subtinctorium

13. Upper cortex with a reticulate pattern of ceaok maculae; lower cortex brown to
black at center, with rhizines essentially onetbng. .. .......... P. subisidiosum

6. Thallus sorediate.
14. MedullaKOH-.

15. Medulla C+ red or P+ red; rhizines essentisilfyilar.

165



16. Medulla C+ red, P- (lecanoricacid) ...........c............ P. austrosinense
16. Medulla C-, P+ red (protocetraricacid) . ... ..................... P. gardneri
15. Medulla C- and P-; rhizines of two distinctdgéms . . . ................. P. conferendum
14. MedullakOH+ red or orange (norstictic or satéziacid).

17. Thallus lobes * erect, with a broad white maazone on the lower surface; norstictic and/or
stictic acids present, salazinic acid absent

18. Norstictic acid only; common . ............ . .ccceiiein... P. hypotropum
18. Stictic acid present, sometimes with tracesaostictic acid; rare .. .P. hypoleucinum

17. Thallus lobes adnate, lower surface black tinout; norstictic and stictic acids absent,
salazinic acid present.

19. Upper cortex lacking a reticulate pattern; kamr@und, delimited, prevailingly on short
marginal lobes; lower cortex with a distinct maajinone free of rhizines .............
........................................................ P. margaritatum

19. Portions of the upper cortex with reticulatédgra of cracks and/or maculae; soralia linear
and marginal to laminal and diffuse, not prevailjngn short marglnal lobes; rhizines
usually present to margin of lower cortex .........ou... ... .. . P. reticulatum

Parmotrema austrosinensgZahlbr.) Hale

Thallus light gray, with broad lobes often excegdit®O mm wide, the lobe edges uplifted and
convolute; older portions of the thallus sometimemkled and finely subfoveolate; lobe margins
thin and eciliate, with elongate, thin marginaladiarto 0.5 mm thick, the soredia pale and farinose
lower cortex black and rhizinate centrally, witbraad bare brown margin usually with large zones
of white; apothecia not seen in Ozark materialngyia rare; conidia filiform, straight, 17-20 x 018
um. [atranorin, lecanoric acid]

Occasional and sporadic through the Ozarks; edpeoraexposed to lightly shaded branches of
Juniperus virginianaandJ. ashej as well as a variety of hardwoods, frequebliijmus alata This
lichen usually occurs as widely scattered individballi on abundantly lichenose substrates, and is
never abundant. It grows most frequently on aldalstwigs and branches <3 cm in diameter.

Although similar to the much more commBnhypotropumn having * erect, marginally sorediate
lobes with a broad marginal white zone bendatlustrosinenskeas more delicate, crisply defined,
fine, linear soralia and has no cilia along theelohargins, whered?. hypotropunhas numerous
black cilia along the lobe margins.

Parmotrema cetratum (Ach.) Hale [=Rimelia cetrata(Ach.) Hale & A. Fletcher]

Thallus typically large, to 15 cm broad, looselynate and often overlapping, the lobes broad,
sometimes to 8 mm, and typically laciniate-dissg:at¢o elongate linear segments at the tips; lobe
tips rarely with faint white pruina; upper cortesamly throughout marked with a fine pattern of pale
reticulations (best seen under 10x or greater rfiagtion) creating a pattern of + isodiametric
polygons 0.1-0.2 mm broad, the reticulations depi@lpinto a pattern of cracks in older portions of
the thallus; apothecia frequent, mostly submargamal on elongate laciniae, often substipitate,
cupuliform, to 8 mm broad; pycnidia common, immerdaack, to 0.1 mm broad, mostly near the
lobe tips; conidia filiform, 7-11um long. [atranorin, salazinic acid]
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Uncommon to occasional and scattered in intact Veoats$ throughout the Ozarks, on lightly shaded
upper boles and larger branches of hardwoods, giner the top half of the tree.

Young thalli ofP. reticulatumoften lack soredia or are only sparsely and lgcarediate, and may
be confused withP. cetratum althoughP. reticulatumlacks the elongate, linear laciniae usually
characteristic ofP. cetratum Especially when yound?. cetratumcan be confused witP.
despectunandP. eurysacunbut these species differ in the broad marginagsdhat lack rhizines,
and in the lack of a well-developed pattern of nk@ewand/or cracks on the upper cortex.

Parmotrema conferendumHale [=Canomaculina conferenddlale) Elix]

Thallus gray to greenish gray, broad-lobed, loose€llyate; lobe apices broadly rounded and often
somewhat suberect, divided into numerous very Stutiibbes, margins with dark marginal cilia 0.5-
1 mm long; upper cortex mostly smooth; soredia dbaty farinose, originally forming at the tips
of small sublobes along the lobe apices, broadeamgcoalescing into elongate marginal soralia;
lower cortex often finely wrinkled, the margins rtedtl whitish to pale tan and brown, becoming
uniformly brown to blackish centrally, with a £ doim stubble of short, dark, prevailingly simple
rhizines to 0.3 mm long, these extending to thegmarof the lower surface; occasional loose tufts
of notably longer rhizines scattered on centratipos of the lower cortex. Apotrecia and pycnidia
not seen in Ozark material.[atranorin, norlobarelon

Local and uncommon, mostly in the districts thatrevepen grassy timbers in presettlement
landscapes, occurring in the prairie and savanoatcp of the western Ozark region, and in the
extensive glade and open timber environments of\Winite River and St. Francois Mountain
sections; occasionally in open timbers in more@puibgenically altered habitats. This species grows
on exposed to lightly shaded boles and branchdémmmfwoods anduniperus almost always in
habitats with extensive populations of other fatidishens.

Parmotrema crinitum (Ach.) M. Choisy

Thallus gray, loosely adnate, broad-lobed, withspacuous black cilia to 2 mm long scattered along
the margins, the cilia occasionally furcate; lolcas sometimes dissected into small isidia;
cylindrical, dark-tipped isidia to 0.1 mm broad adant on upper cortex, to 0.5(1.0) mm tall, often
branched or coralloid; some isidia usually tippethwlisproportionately large erect black cilia to 2
mm long; lower cortex with a narrow brown margitherwise uniformly black, rhizines well
separated; apothecia and pycnidia not seen in Quaté&rial. [atranorin, stictic acid]

Scattered through the Ozarks except for the narthad western fringes; uncommon on lightly
shaded hardwood boles in intact woodland lands¢aygsally growing onCarya andQuercus
This species also rarely occurs on exposed tayightaded siliceous boulders in woodlands.

Parmotrema despectumKurok.

Thallus gray, loosely adnate, broad-lobed, withlthe tips short-lobed to crenate or erose; black
marginal cilia common, to 2 mm long; upper cortet distinctly reticulate-maculate but often
obscurely white-spotted; lower cortex black wittrawn marginal zone; apothecia common, short-
stipitate, laminal, prevailingly towards the margend tips of the lobes, cupuliform, to 7(12) mm
broad, ultimately perforate, the rim involute; pygita common; conidia filiform, 10-17 x 0.8gdm.
[atranorin, salazinic acid]

Frequent in intact woodlands throughout the Ozakbpugh seldom abundant at any locality; on
upper boles and larger branches of canopy hardwesgsciallyQuercusandCarya, and rarely on
smaller trees or lower on the boles of large treesmilar habitats.
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This species has been newly described as a segm@gateurysacuniKurokawa 2001). The two
species can be difficult to distinguish. The fallog table summarizes Kurokawa's concepts:

P. despectum P. eurysacum

lobe margins crenate to erose lobe margins subdntlveoadly crenate
subpalmately divided lacinae absent long, subpalsneieided lacinae present

upper cortex sometimes faintly maculate upper caetaaculate

thallus coriaceous, 260=3@®n thick thallus membranaceous, 150-160 thick

marginal cilia rare to sparse, 1-3 mm long margailé frequent, often divided, 1.5-5 mm long
ascospores 10-14 x 6-1n ascospores 14-16 x 749

Ozark material ofP. despectumagrees well with most of these characters, extept the
marginal cilia are usually common, and thalluskhgss is occasionally thinner than listed.

Parmotrema eurysacum(Hue) Hale

Thallus gray, loosely adnate, broad-lobed, with ynahthe lobe tips divided into long, linear

lacinae; black marginal cilia common, to 2(3) mmdp upper cortex emaculate; lower cortex
black with a brown marginal zone; apothecia commsmyrt-stipitate, laminal, prevailingly

towards the margins and tips of the lobes, cuputifao 8 mm broad, ultimately perforate, the
rim involute; pycnidia common, immersed in the uppertex towards the lobe tips, ca. 0.1 mm
broad; conidia filiform, 10-15 x 0.841m. [atranorin, salazinic acid]

Apparently rare and restricted to a few sites ia Houthern Ozarks, growing on hardwood
branches and upper boles in intact woodlands ange mapen natural habitats such as glade
margins

See discussion under. despectum Both this species arfel despectundiffer from Parmotrema
cetratumin that the latter species has a reticulately kedcor maculate upper cortex and the
lower cortex is rhizinate to the margin. [atranpsgalazinic acid]

Parmotrema gardneri (C. W. Dodge) Sérus.

Thallus gray, loosely adnate, moderately broaddoleeiliate; the lobes mostly less than 5 mm
broad, with abundant short secondary lobes, tleeaipnany developing rounded capitate soralia
typically to 2 mm broad, with farinose soredia; ad@ sometimes becoming elongate and
marginal; rounded laminal soralia sometimes on rofg&tions of thallus; lower surface black
centrally, with a brown marginal zone mottled wle tan to white areas; apothecia not seen in
Ozark material; incompletely developed pycnidiaalgupresent near lobe tips, but conidia not
seen in Ozark material. [atranorin, protocetraagitl]

Rare in the southern half of the Ozarks; on bras@re boles of hardwood trees in exposed to
lightly shaded conditions.

Parmotrema haitiense(Hale) Hale [=Canomaculina haitiensi@Hale) Elix]

Thallus gray to greenish gray, broad-lobed, looselyate; lobe apices broadly rounded and often
somewhat suberect, divided into numerous very shubtobes, margins with + regularly spaced,
dark marginal cilia to 1 mm long; upper cortex smmoto distinctly foveolate ridged; laminal
isidia abundant, cylindrical, dark-tipped, simpteldranched or coralloid, usually < 0.2 mm tall,
often sufficiently dense to obscure portions of thgper cortex; lower cortex mostly brown,
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darkening centrally, with a uniform density of shalark, prevailingly simple rhizines to 0.3 mm

long, these extending locally to the margins ofltveer surface; occasional loose tufts of notably
longer rhizines scattered on central portions & lbwer cortex. Apotrecia and pycnidia not

examined in Ozark material. [atranorin, norlobanielp

Occasional to locally frequent through most of @earks, becoming less common near in the
lllinois portions, perhaps because of extensivedierad alteration and destruction. This species
occurs on mid and lower boles of hardwoods &untdperusin wooded uplands.

This lichen is morphologically identical . subtinctoriumand is sometimes subsumed into it.
In the OzarksP. haitienseis the less common of the two, which occur in Emhabitats;P.
haitienseperhaps has a tendency to be more intolerantpis®d conditions.

Parmotrema hypoleucinum(Steiner) Hale
Thallus identical to that oP. hypotropum(see description below), except for the preserice o
stictic acid. [atranorin, norstictic (minor amoungsstictic acids]

Rare and sporadic in the Ozarks, with habitatslamto those ofP. hypotropum growing on
exposed to lightly shaded hardwood substrates.

This species occurs in southwestern and southeastath America, and Ozark populations are
at the northern edge of their range. Chromatogréphecessary to distinguish this species from
P. hypotropumsince both species contain norstictic acid andhave a KOH+ yellow turning
orange medullary reaction. Most of the Ozark sitdereP. hypoleucinums known to occur
also haveP. hypotropumand the two species sometimes occur on the seamelb

Parmotrema hypotropum (Nyl.) Hale

Thallus gray, loosely adnate, with the marginsdgly wavy and upturned, often with an obscure
patina of fine white maculae; lobes to 10 mm brdaed, tips rounded to abundantly sublobed,
usually with abundant black marginal cilia 1-2 mond; lower cortex black centrally, the
marginal zone usually completely or patchily whitgherwise brown, the white zone more
common proximal to sorediate portions of the tigllsoredia abundant, marginal on upturned
lobes, coarsely farinose, the soralia mostly eltsmgat occasionally subcapitate; laminal soredia
sometime present on older portions of the thalpsthecia rare, mostly young in Ozark material,
to 1 cm broad, ultimately perforate, the rim ofsamediate; pycnidia not seen in Ozark material.
[atranorin, norstictic acid]

Common and often locally abundant throughout tharkz on trees in woodlands, usually in
relatively high light intensities. It occurs onetharger branches of canopy trees in mature
woodlands, in habitats ranging from wet floodpléonests to open xeric uplands, as well as on
upper boles of trees and occasionally on lighthadgd siliceous rocks. This species is
particularly common orGleditsia triacanthos, Juniperus virginianand on the lower boles and
bases ofPinus echinatan open wooded uplands. See comments uRdexustrosinense, P.
hypoleucinumandP. perforatum

Parmotrema madagascariaceunfHue) Hale

Thallus pale yellowish green, broad-lobed, loosatinate, the lobe tips entire to fimbriate
dissected into small secondary lobes or isidiagmat cilia abundant, typically 0.5-1.5 mm long;
isidia abundant, prevailingly laminal, small, griose to cylindrical, dark-tipped, simple to

coralloid, mostly < 0.4 mm tall, usually with a geaing of the isidia tipped with erect black cjlia

lower cortex black nearly throughout, with a narrdarown marginal zone; apothecia and
pycnidia not seen in Ozark material. [atranoryrpghoric acid, ushic acid]
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Rare and local; almost exclusively restricted ghtly shaded, mesic siliceous rock faces in
natural areas, typically associated wrtlinctelia graminicola

Southward in the Interior Highlands this speciess@metimes corticolous, but our only
corticolous record is from an old growhyssa aquatican a forested sinkhole pond in Ripley
County, Missouri. The gyrophoric acid is often g@et in low concentrations in Ozark
populations, and not detected by a C test, butadily revealed by thin layer chromatography.

Parmotrema margaritatum (Hue) Hale

Thallus gray, loosely adnate, with some broad Ipbes also with numerous suberect, + linear
secondary lobes; lobe margins with scattered tyically 1(-2) mm long; upper cortex often
with obscure patina of fine whitish maculae, olgmrtions of the cortex sometimes with a
subreticulate pattern of fine ridges; lobe tipshwtlie margins and proximal portions of the upper
cortex with rounded to subcapitate soralia, thesmetimes coalescing into larger areas of
farinose soredia; lower surface black with a damdwm marginal zone; apothecia and pycnidia
not seen in Ozark material. [atranorin, salazauid]

Apparently uncommon at scattered sites in the sastiern Ozarks, but possibly overlooked.
This species grows on hardwood boles, particutzaks, in mature wooded uplands.

Parmotrema margaritatunelosely resembles the more comm@armotrema reticulatumfrom
which it differs in the presence of a broad rhiziree-zone near the margins of the lower cortex.
While P. reticulatumalso differs in having a distinct pattern of ratate cracks or maculae on
the upper cortexp. margaritatumcan have an obscurely maculate, or even crackugricortex,

so this character must be applied carefully. Mpe specimen oP. margaritatumat US, has a
strongly reticulate-maculate upper cortex.

Parmotrema mellissii (C.W. Dodge) Hale

Thallus gray, loosely adnate, the lobe broad artdnch with the lobe margins ciliate and

sometimes dissected or subfimbriate; upper cortemesimes obscurely white maculate and/or
cracked; isidia abundant, laminal, simple to brach<0.09 mm broad and 0.2-04 mm tall,
sometimes tipped with erect black cilia; isidiagwently breaking down into granular soredia, but
this feature poorly expressed in the single knovzar® specimen; lower cortex black with a pale
brown marginal zone; apothecia and pycnidia unknnom the Ozark specimen. [alectoronic

acid, atranorin]

Rare; known only from a single collection in therthecentral Missouri Ozarks, growing on the
lightly shaded bole of a smadlllmus rubrain an open secondary woodland. Associated lichens
on this tree includedHeterodermia hypoleuca, Myelochroa aurulenta, Phdmsscia hirtella,
Physcia aipoliaandPhysconia leucoleiptes

Parmotrema perforatum (Jacg.) A. Massal.

Thallus gray, broad-lobed, loosely adnate, the ke rotund to narrowly laciniate, with some of
the lobe margins usually suberect; marginal cikemmon, 0.5-2 mm long, often creating a
fringed appearance when well developed; upper xooften obscurely and minutely white
maculate, the older portions sometimes foveolatekhad; lower cortex black except for a broad
marginal zone varying from white to white and bromnttled, to nearly or all brown; apothecia
common, laminal and occasional marginal and terhonashort secondary lobes, short-stipitate,
cupuliform, to 13 mm broad, ultimately perforathe trim slightly involute; pycnidia common;
conidia filiform, + straight, 11-13 x <{Am. [atranorin, norstictic acid]

170



Common in the southern two thirds of the Ozarksepkdor the lllinois portion, generally
growing on upper boles and larger canopy branchasature woodlands of both wet and dry
habitats, and sometimes on lightly shaded smabesstin seral sites within woodland landscapes.
Common substrates includeer, Quercus, Carya, GleditsandJuniperus

Sometimes the thalli of this species lack the dttarestic marginal white zone on the underside,
and the lower surface is brown nearly to the cen¥&unger branches of canopy oaks in mature
wooded uplands often have numerous small (< 1 d¢ralitof a Parmotremathat contains
norstictic acid; it is impossible to determinehése ar®. hypotropunor P. perforatum

Parmotrema reticulatum (Taylor) M. Choisy [=Rimelia reticulata(Taylor) Hale & A. Fletcher]
Thallus loosely adnate, to 12 cm broad, with thennt@bes long, often exceeding 4 cm, much
branched, and 3-6 mm broad; upper cortex mostlkatawith a fine pattern of pale reticulations
(best seen under 10x or greater magnification)ticiga pattern of + isodiametric polygons to 0.4
mm broad, these reticulations developing into csamk the older portions of the thallus; soredia
common at maturity, farinose, marginal, originatiog rounded subcapitate soralia on the
upturned lobe tips and on short side branches aloagnargins of the main lobes; these often
coalescing into elongate upturned marginal soral@thecia rare, the thalline margin sometimes
sorediate; pycnidia not seen on Ozark materiataf@arin, salazinic acid]

Very common throughout the Ozarks; this speditgyoparmelia caperata, F. baltimorensasid
Punctelia rudectaare the most common large foliose species in therk3. Typical habitats for

P. reticulatuminclude the boles and bases of both hardwoodsaniflers in mature woodlands,
well-drained decorticate logs in open woodlandghtly shaded siliceous rocks, and even mossy
dolomite outcrops and stableiniperusneedle humus over rocks. This is one of few gzeof
broad-lobed foliose lichens to occur in degraddzhnrparks and suburbs of major cities such as
St. Louis, where it occurs as diminutive thalli mwer tree boles. See comments unBer
cetratumabove.

Parmotrema subisidiosum (Mull. Arg.) Hale [= Rimelia subisidiosgMuill. Arg.) Hale & A.
Fletcher]

Thallus adnate, to 15 cm broad, the lobes genesallgewhat rounded and expanded at their
apices, and typically with short lacerate divisi@aleng the margins, 3-6 mm broad; lobe tips
rarely with a zone of faint white pruina; upper tear marked with a fine pattern of pale
reticulations (best seen under 10x or greater rfiagtion) creating a pattern of £ isodiametric
polygons to 0.4 mm broad, these reticulations agrel into cracks on the older portions of the
thallus; isidia common, small, laminal and also stimes originating from marginal dissections,
usually somewhat localized on portions of the tiglldark-tipped, cylindrical, to 0.03 mm broad
and typically to 0.3 mm tall, occasionally branchidhble; clusters of isidia sometimes braking
into granulose sorediate masses, and occasionabiadiate isidioid granules about 0.3 mm
broad also sometimes present on the upper corfgothecia and pycnidia not seen on Ozark
material. [atranorin, salazinic acid]

Uncommon, and mostly in the southern half of thai®g in extensive intact woodlands, where it
grows on lightly shaded bases and lower boles ofiviaods, as well as on shaded siliceous
rocks.

This species is at the northern edge of its inteaoge in the Ozarks. In very rare instances, a
few isidia can be tipped with black cilia; this fieee is better developed in populations south of
the Ozarks.
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Parmotrema submarginale(Michx.) DePriest & B. Hale

Thallus gray, loosely adnate, broad-lobed, withumdt lobe apices, the margins sometimes
dissected into small short lobes; margins shoidteil the cilia often sparse and prevailingly < 0.5
mm long; upper cortex sometime finely and obscuwetyte maculate and/or wrinkled; lower
cortex black with a brown to pale tan marginal zamothecia common, short stipitate, marginal,
submarginal, and laminal, cupuliform, never petierdo 14 mm broad, the rim involute and
often crenulate; pycnidia common; conidia elongadeilliform, 6-7 x 0.8-1um. [atranorin,
protocetraric acid]

Occasional and seldom abundant at any localityyandlands through the southeastern half of
the Ozarks, uncommon or absent elsewhere in th@megsually on upper boles and larger
canopy branches of hardwood trees in extensiveynmatoodlands.

Although this species is difficult to distinguighthe field fromP. eurysacunandP. cetratum it
displays a preference for higher light intensitiesl typically grows at higher levels above the
ground. Additionally, the lobes d&. submarginaléehave a tendency to be more dissected into
small marginal segments. Prior to the work by DeRR& Hale (1998), this lichen was known as
P. michauxianungZahlbr.) Hale.

Parmotrema subtinctorium (Zahlbr.) Hale [=Canomaculina subtinctoriéZahlbr.) Elix

Thallus gray to greenish gray, broad-lobed, looselyate; lobe apices broadly rounded and often
somewhat suberect, divided into numerous very shdstobes, margins with * regularly spaced,
dark marginal cilia to 1 mm long; upper cortex sthoto distinctly foveolate ridged; laminal
isidia abundant, cylindrical, dark-tipped, simpteldranched or coralloid, usually < 0.2 mm tall,
often sufficiently dense to obscure portions of tigper cortex; lower cortex mostly brown,
darkening centrally, with a uniform density of shalark, prevailingly simple rhizines to 0.3 mm
long, these extending locally to the margins ofltdweer surface; occasional loose tufts of notably
longer rhizines scattered on central portions efltwer cortex. Apothecia and pycnidia not seen
in Ozark material. [atranorin, norlobaridone, sadezacid]

Locally frequent in intact woodlands through mokthee Ozarks, becoming uncommon to absent
in regions with extensive fragmentation and woodlaanversion. As with the previous species,
this species occurs on mid and lower boles andchemnof hardwoods anhliniperus and also
occurs lightly shaded upper boles and larger bres\@f mature hardwoods, apparently with a
slight tendency to be more tolerant of more expesiohabitats.

Parmotrema tinctorum (DeliseexNyl.) Hale

Thallus pale gray, adnate to loosely adnate, witadb, typically overlapping, lobes; lobe apices
rotund or with short rotund sublobes; margins atlj thin and + uplifted, sometimes dissected
into isidia; small laminal isidia abundant, oftemparting a matte or soft appearance to the
thallus, the isidia dark-tipped or concolorous,itgly 0.05 mm broad and 0.1-0.2 mm tall,

somewhat granular, simple to obscurely divided;dowortex black, with a distinct, broad, pale

brown marginal zone; apothecia and pycnidia unknew@®zark material. [atranorin, lecanoric

acid]

Rare in widely scattered sites in the southern eastern Ozarks, mostly on massive siliceous
rock formations. This species occurs on both gandsand igneous rocks, typically on lightly
shaded, mesic bluff facetlsnea amblyoclads a consistent associate in this habitat. Less
commonly, and mostly in the southern Ozarks, tluecigs occurs on corticolous substrates,
including Juniperus virginianandVaccinium arboreum

Interestingly, this species is an abundant coigsliichen in woodlands on the Gulf coastal plain
south of the Ozark region; Ozark populations comgtithe northernmost range for this species.
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Parmotrema ultralucens Krog) Hale

Rare and confined to the Boston mountain regioAr&ansas, in the extreme southern Ozarks,
where it usually occurs on massive, mesic, ligktipded sandstone faces on lower bluffs and
canyon walls.

PAULIA Fée (Lichinaceae)

Small subsquamulose lichens with erect, fruticosbe$ and a black, gelatinous thallus;
photobiont a chroococcoid cyanobacterium; apoth@cinute, £ immersed; asci IKI-, with 8
simple, broadly ellipsoid spores; pycnidia unknowrOzark material, laminal, immersed, with
ellipsoid to bacilliform conidia; 1 species in tBzarks.

Paulia pyrenoides(Nyl.) Henssen
Known only from the extensive dolomite glade cowrntr the White River region of southern
Missouri, growing on dolomite bedrock in a sma#éek bordering Caney Mountain.

PELTIGERA Willd. nom. cons(Peltigeraceae)
Fl. Berol. Prodr. 347. 1787. Typdchen caninud.. = P. canina(L.) Willd.

Brown or grayish, mostly terricolous, foliose lictsewith smooth, scabrid, or tomentose upper
cortex, rhizinate, ecorticate lower surface withtidict veins in most species, and apothecia on +
erect thallus lobes, photobiont (in local takB)sto¢ asciPeltigeratype, with 8 narrow, elongate,
colorless to light brown, 3-7-septate spores, w@muigyrophoric agg and terpenoids or no
substances; 6 species in the region. ReferencesdpBat al. (2001 photos!), Goffinet & Hastings
(1994), Goffinet & Miadlikowska (1999), Miadlikowsk& Lutzoni (2000), Vitikainen (1994).

1. Lobe tips tomentose or tomentose-scabrid; vaised; rhizines pale and simple at margin, daaker +
squarrose or fasciculate INWard . . ... ... . 2

2. Isidia present; isidia laminal, granular, + ogiical to flattened; rare .............. P. evansiana

2. Isidia absent but often with + lobulate phykidin margins, especially where damaged, and/ogalon
cracks in upper cortex but not truly laminal . ....... ... . . 3

3. Lobes broad, 10-15 mm across, not caniculatefhern markedly crisped; marginal tomentum +
loosely arachnoid . ........ ... i e P. praetextata

3. Lobes narrow, to 5 mm across, caniculate andsped; marginal tomentum becoming dense and
clumped (scabrose appearing) . ..........o.iii i e P. praetextata s. lat.

1. Lobe tips shiny or weakly pruinose, not tomeafogeins not raised, weakly raised or absent;imai&
VAMOUS . oottt et e et et e e e e e e e e e e 4

4. Veins lacking; lower side becoming black, sofd + spongy, often with pale patches especially at
= 10 T P. elisabethae

4. VeiNS iStiNCt ..o 5

5. Lobe tips not pruinose; veins pale brown to darkwn; apothecia, when present, brown . ... ...
............................................................... P. polydactylon s. lat.

5. Lobe tips weakly pruinose; veins blackening;thpoia, when present, short stalked, black . . ... 6
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6. Phyllidia present; apothecia usuallyabsent ....................... P. phyllidiosa

Peltigera elisabethaeGyelnik
Rare, mostly on shaded sandstone in mesic woodse on an overgrown dolomite glade.
[tenuiorin, zeorin]

Peltigera evansianaGyelnik

Rare, only a single collection from a shaded liimes ledge, a typical habitat. The species is a
North American endemic, distributed widely in thertheast but rarely abundant. Care must be
taken to distinguish between isidia and phyllidie lichen substances]

Peltigera neckeriHepp ex Mull. Arg.
Uncommon over mosses on shaded carbonate rock, naoedy sandstone or tree bases.
[tenuiorin, zeorin].

Peltigera phyllidiosa Goffinet & Miadlikowska

Uncommon over mosses on shaded carbonate rocksit meods, once on an oak root and once
on sandstone. Differs frof. elisabethaén more distinct veins. Specimens with sparse Ijhigl
will end up asP. neckeri [tenuiorin, zeorin]

Peltigera polydactylon(Necker) Hoffms. lat.

Rare on shaded sandstone in lllinois and Missauti@n chert outcrop in Oklahoma. We do not
pretend to understand tRe polydactylorcomplex in eastern North America. In our regiois ib
the only taxon with terpenoids other than zeortengiiorin agg., peltidactylin. dolichorrhizin,
zeorin]

Peltigera praetextata(Florke ex Sommerf.) Zopf

Widely distributed in a variety of habitats, mostly soil and over mossy rock, the most common
species in the region. It is an almost cosmopol#pacies. Generalll. praetextatahas been
understood as defined by the production of phyliddowever, a substantial percentage of
eastern North American collections, including m&sark material, lack phyllidia and have
previously been determined &s canina(L.) Willd. or P. rufescengWeiss) Humb. The non-
phyllidiate and phyllidiate material is held togethby simple marginal rhizines, tomentum, in
having older parts of thallus brown and without &tum, margins upturned and often ruffled,
and, when present, broad apotheBialtigera caninaandP. rufescenfiave confluent fasciculate
rhizines. [no lichen substances]

Peltigera praetextatas. lat.

Not uncommon, apparently not distinct fréinpraetextatan ecology and Ozark distribution. At
this time it is not known to occur outside our megiThis eventually may be worthy of taxonomic
recognition.Peltigera praetextatas generally understood to have broad, * ruffletes, 10-15
mm across which become brown in older parts. Allsina significant proportion of material
from the Ozarks has narrow lobes, to 5 mm acrobghware often at least somewhat caniculate,
less ruffled and are a brighter bluish without mtmtdency to become brown. Also the marginal
tomentum seems denser, tending to be clumped altase looking. Specimens with sparse
tomentum and/or sparse phyllidia can be confusel Ri neckerior P. phyllidiosaif the raised
veins are not noticed. [no lichen substances]
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PELTULA Nyl. (Peltulaceae)

Marginally sorediate, saxicolous lichens with deter thick, round squamules; photobiont
Anacystig?) orChroococcidiopsi®r Myxosarcina apothecia immersed, thalline margin lacking;
asci thin-walled, I-, with 100 or more hyaline, rawly ellipsoid, simple spores; pycnidia
immersed, with ovoid to fusiform conidia; 6 taxative Ozarks. Reference: Wetmore (1970).

1. Thallus marginally sorediate.
2. Squamulesthin,to2mmbroad;rare .........cccoii i P. bolanderi
2. Squamules thick, >4 mm broad; occasional .............. ... ... ... . . P. euploca
1. Thallus without diaspores.
3. Squamules usually > 3 mm; minutely fruticose ................... . ... ... . ... P. tortuosa
3. Squamules tiny, to 2.5 mm broad; thallus squasaito peltate.
4. Squamules strongly convex and about as tallids,weltate . . ................ P. omphaliza
4. Squamules flat to slightly convex, + adnate.
5. On base-rich carbonate rock rocks ...................... P. obscurans deserticola

5.0n acidic Siliceous rocks . . ... e P. obscurans hassei

Peltula bolanderi (Tuck.) Wetmore
Known only from the extensive dolomite glades I tWhite River region of southwestern
Missouri, as cited by Wetmore (1992).

Peltula euploca(Ach.) Poelt

Uncommon and local, on massive exposures of doggrmsindstone, and chert, often in areas
receiving intermittent seepage or runofPeltula euplocahas immersed apothecia lacking a
thalline margin, whild?. bolanderihas sessile apothecia with a thalline margin; dafately, all
local material seen to date is sterile.

Peltula obscurans(Nyl.) Gyelnik var.deserticola(Zahlbr.) Wetmore
Uncommon in the carbonate bedrock region of therk3zagrowing on both limestone and
dolomite in glades and on bluff systems.

Peltula obscurans(Nyl.) Gyelnik var.hassei(Zahlbr.) Wetmore
Known from a single site in the St. Francois Moumgaegion of southeastern Missouri, growing
on exposed granite along a small river.

Peltula omphaliza(Nyl.) Wetmore

Known only from a single site each in the westard aastern Ozarks. The eastern population is
on exposed weathered granites along a small ried, the western population is on low
sandstone outcrops along a stream.

Peltula tortuosa (Nees) Wetmore

Rare on exposed igneous rocks in the St. Francaisnkdins region of southeastern Missouri;
typically occurring in uplands.
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PERTUSARIA DC. (Pertusariaceae)

Crustose lichens with well-developed, corticatentomous thalli, the thallus continuous to
cracked and becoming areolate in older portionsnmoonly with a pale marginal zone;
photobiont Trebouxia apothecia common, immersed, single or aggregatedporiform to
lecanorate warts, the lecanorate forms commonlgdiate or coarsely pruinose; in poriform-
fruited species, each apothecium usually with acahmstiole; ascPertusariatype, with 1-8
large (usually > 5Qum long), single- or double-walled spores, smootlearspicuously grooved
on their inner walls; pycnidia rare, not seen afk material, immersed; conidia bacilliform to
elongate; 19 species in the Ozarks. ReferencdsheD (1980), Ladd & Wilhelm (1998).

The following key, largely adapted from Ladd anditgim (1998), relies on thallus morphology,
chemical spot tests, fluorescence under long-wéivaviolet light (360 nm), and spore number
and ornamentation. Note that the color reactioos fchemical tests are often localized, such as
the C+ yellow-orange reaction Bf texanawhich often is visible only around the ostioldgtee
warts and can take up to two minutes to developvef&l KOH- taxa can react weakly dingy
yellow; this should not be confused with the chedOH+ yellow reaction produced by stictic
and thamnolic acids. Fluorescence under UV light characterized as UV+ yellow
(lichexanthone), UV+ pinkish to orange (variousesthortical xanthones) or UV- (no xanthones
present). Spores are either single-walled andp&2ascus in the disciform fruited subgenus
Pionosporaor double-walled and prevailingly 2, 4, or 8 pescas in the poriform-fruited
subgenusPertusaria Some species in subgen®sonospora commonly have aborted or
undeveloped asci and rarely produce spores. lgeswisPertusarig the warts range from steep-
sided, or pertusariate, to broadly rounded andaubal, or ampliariate.

1. Thallus isidiate, MUSCICOIOUS . . .. ... .. e e e e e e P. globularis
1. Thallus not isidiate, rarely muscicolous

2. Fruiting bodies disciform, the warts lecanor@dd often pruinose) or sorediate; spores 0, 2, tre
walls single (subgPionospora.

3. Cortex UV+ yellow (lichexanthone).

4. Wart C+ red (lecanoric acid), with low, ofteroéded rims commonly covered by coarse white
PIUINA . et e e e P. velata(lichexanthone strain)

4. Wart C-; with thick, prominent rims not much covered byipa, but often becoming
SOrediate . . . e P. hypothamnolica

3. Cortex UV- or UV+ pinkish.

5. Wart K+ yellow or C+ red.

6. Wart C+ red, KOH (lecanoric acid); spores 1 per ascus, mostly riae 175Fl;|m Icl)ntg
.............................................................. . velata

........................................................ P. trachythallina

5. Wart both KOH and G-
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7. Wart KC+ violet (picrolichenicacid) ..........cc. .. P. amara
7.Wart K- P. multipunctoides
2. Fruiting bodies poriform, the warts mostly coatie; spores 2-8, the walls double (subgrtusarig.
8. Spores prevailingly 5-8, the inner wall smooth.
9. Cortex UV+ yellow (lichexanthone) ........... . .cou. ... P. paratuberculifera
9. Cortex UV- or UV+ pinkish to orange.

10. Cortex, especially near the ostioles, C+ yelfwophaninic acid); thallus
characteristically with tints of yellow, UV+ brilint orange.

11. Medulla P+ orange (often weak or poorly devielgp containing stictic acid . . .
......................................................... P. texana
11. Medulla P-; containing variolaricacid ..................... P. epixantha
10. Cortex G throughout; thallus without yellowish tints, U\or UV+ weakly pink.

12. Medulla KOH+ yellow turning red (norstictic dj cortex UV-; warts open and
appearing lecanorine, often pale or white in thetexe. . ... ......... P. propinqua

12. Medulla KOH; cortex UV+ pinkish (unknown xanthone), thougheoftweakly
\?v%rts small, apically corticate ................ . ... . ... P. ostiolata
8. Spores 2-4, the inner wall smooth or ornamented.
13. Cortex UV+ yellow (lichexanthone) ......... .. ;e ... P. valliculata
13. Cortex UV+ or UV+ pinkish to orange.
14. Spores prevailingly 3 or 4.
15. Medulla KOH- (stictic acid absent); spores smooth; rare ..... P. globularis
15. Medulla KOH+ yellow (stictic acid); spores ommented; occasidpatetrathalamia
14. Spores 2.
16. Medulla KOH+ yellow turning red (norstictic dgj cortex UV-.

17. Thallus saxicolous; many warts more than 1 meliameter .. .P. plittiana

17. Thallus corticolous or lignicolous; warts commho fused, but individual
ones notably less than 1 mm in diameter ................ P. neoscotica

16. Medulla KOH or KOH+ yellow; cortex UV+ orange to pink (rardlv/-).

18. Cortex, especially around the ostioles, C+oyellKC+ yellow orange;
ostioles black or thallus with distinct yellow tint
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19. Ostioles black, usually > 0.2 mm broad; thatjtesy to bluish gray;
sporewallssmooth ................................ P. pustulata

19. Ostioles pale to brownish, usually < 0.15 migabl; thallus distinctly
yellowish; spore wallsgrooved . ..................... P. xanthodes

18. Cortex C-, KC-; ostioles pale to brownish; thelwithout any yellowish
tints.

20. Spores smooth to slightly ornamented; medul@fnge-red
(fumarprotocetraricacid) ............... ... ... .. ... P. subpertusa

20. Spores with conspicuous ornamentation; medR#igellow to orange
(stictic acid).

21. Inner side of inner spore wall sculpted withréadly rounded
ridges; lumen and spore walls usually KOH+ paldetjavarts often
with broad, flat to slightly concave apices; ........ P. macounii

21. Outer (and sometimes also inner) side of irspare wall finely
and densely sculpted with reticulate ridges; lunaenl spore walls
KOH-;

warts usually with rounded apices ............ P. tetrathalamia

Pertusaria amara (Ach.) Nyl.

Thallus bluish or greenish gray, lustrous, becontinigg and indistinct at the margins, with
abundant and + evenly distributed circular lecamonvarts typically 0.3-0.8 mm broad, with
vertical corticate margins becomimg ragged with; dige warts densely covered with snow-white
soredia; spores 1l/ascus, smooth-walled, preserdbout half of the specimens examined.
[picrolichenic acid, + protocetraric acid]

Occasional in wooded uplands, although never amindia any single tree, scattered through

most of the Ozarks, but especially in the eastathdi the region. This species occurs on shaded
lower and mid boles of deciduous trees, typicalbkbries and oaks, as well as other hardwoods
and junipers. Rarely it occurs on siliceous raelgiments in wooded uplands. Ozark populations
have abundant small sorediate warts; in the narthiited States this lichen typically has the

warts fused into irregular rounded masses of saredi

Most Ozark populations lack protocetraric acidhaligh specimens with protocetraric acid are
known from a few sites scattered across the regioDibben (1980) mentions that the
protocetraric acid strain has a predominately wastistribution in North America, while the
strain without protocetraric acid is restrictedhe eastern portion of the continent. This licieen
extremely bitter to the taste.

Pertusaria epixanthaR.C. Harris

Thallus small, gray-green to green, sometime wéltowish tints, pale marginal zone absent or
narrow and indistinct, thallus typically crackingto small areoles; warts common, mostly
discrete, * steep sided, often with a flattenedkape3-0.7 mm broad, with 1 (rarely 2-3) small
pale brown ostioles surrounded by a distinct palgez In the field, this species resembles closely
P. texana which also has 8 smooth spores per ascus. [&Edoacid, thiophaninic acid,
xanthone]
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Apparently uncommon and scattered in the southeark3, although similar in appearancdto
texanaand perhaps mistaken for it. On boles and branodardwoods in light shade to full
exposure.

Pertusaria globularis (Ach.) Tuck.

Thallus gray to pale bluish gray, thin, closely fmwvming to and appearing to flow over the
bryophytes on which it grows; most Ozark specinmstasgle — these with abundant short, simple
to branched or short-coralloid, blunt isidia, tisédia typically 0.15 mm broad and 0.2-0.3 mm
tall, with dull irregular cortex; fertile materiaghre in the Ozarks, these with few or no isidi, th
warts widely scattered and about 1 mm broad, wattk @stioles; spores 4/ascus, but not seen in
Ozark material. [xanthone, 2'-O-methylperlatoladh

Uncommon, widely scattered, and when present ysoatiurring in low numbers, growing over
bryophytes on siliceous boulders and less freqoestt bryophytes on hardwood logs, in mesic to
dry-mesic, extensive woodlands.

Loxospora pustulatehas pustular isidia and sometimes grows on mossisrand logs; it
contains thamnolic acid and reacts KOH+ instantep yellow, as contrasted with the KOH-
reaction ofP. globularis Ochrolechia yasudaédias a paler gray thallus, coarser isidia, and
contains lecanoric acid, reacting C+ red in the uflad

Pertusaria hypothamnolicaDibben

Thallus pale gray to occasionally greenish gragerofwvith a pale creamy marginal zone; warts
abundant, lecanorine, typically 0.7-1.3 mm broaith \& well-developed cortical margin, densely
white sorediate or sometimes with the black epitihmmcexposed, the dark contrasting strikingly
with the encircling white soredia, bordered by twtical margin of the wart, this margin
typically well developed, slightly constricted &etbase, and often extending as a broad rounded
rim above the sorediate interior. Spores smod#sclis. [hypothamnolic acid, lichexanthone]

Common on lower and mid boles of trees in woodddngs, typically onrQuercus, Caryaand
Juniperus but occurring on a variety of other deciduougdrelt is especially common on boles
and branches of old&uniperus virginianan overgrown glades. Rarely in wooded uplarfls,
hypothamnolicabccurs on shaded siliceous rocks.

This species has a distinctive pale and discontiadlmorescence under UV light, distinguishing
it from the typical UV+ bright yellow fluorescenoé species such d&. paratuberculiferaandP.
valliculata. Although all Ozark material examined to dataU¥+ yellow, Dibben (1980)
mentions that some populations lack lichexanthamé are UV-. Any such specimens locally
would key toP. amarabecause of the KC+ wine reddish purple color reaabtf hypothamnolic
acid, but could be easily distinguished by the dargoetter developed lecanorine warts not
completely obscured by soredia. The thalluP odmarais typically darker than the usually pale
gray thallus oP. hypothamnolica
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Diagnostic Characters for OzarkPertusaria [largely modified from Dibben (1980)]
Species uv K C KC P Sporgs
amara + yellow ~>red"” + violet™ + yellow —~orangé&' 1
epixantha + orange +yellow | + yellow-orange (6)8
globularis + weak yellow-pink 20r4
hypothamnolica | + yellow + yellow —violet™ + rose/violef' 1
macounii + pink/orange + yellow™ + weak yellow | +yellow ~orangé& 1-2
(3-4)°
multipunctoides + yellow ~brown" + yellow ~>red" 1
neoscotica + yellow —red” + yellow ~orangé (1) 2
ostiolata + weak orange-pink 8
paratuberculifera | + yellow + weak yellow + weak yellow 8
plittiana + yellow —red” + yellow ~orang& 0-2
propinqua + yellow —red" + yellow ~orangé' (é) %r
pustulata + pinkish orange + yellow™ +yellow | + yellow-orange | + yellow ~orangé&' ((1))2
3
subpertusa + weakish pink + yellow —>red" + yellow —>red” (12
tetrathalamia + weak orange-pink] + weak yellow + weak yellow + yellow ~orangé' 2-5°
texana + orange-red + yellow +yellow | +yellow-orange | + yellow—orang€ | (6)8
trachythallina + deep yelloW + yellow ~orangé' 0-2
valliculata + yellow + weak yellow + weak yellow 2-5°
velata + yellow +red” +red” 1(2)
xanthopes + orange + yellow™ +yellow | +yellow-orange | + yellow ~orangé' ((1))2
3
1description applies to cortex unless superscriptedn “m”, for medulla
°denotes notable ornamentation on the inner spalie w
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Pertusaria macounii(l. M. Lamb) Dibben

Thallus pale gray to bluish or greenish gray, somet with a paler margin; wart prominent,
usually closely crowded, to 2 mm broad, often dliglsoncave at summit, with nearly vertical
sides, sometimes with > 10 ostioles/wart; sporesliys2/ascus, but occasionally 1 or 3, the inner
side of the inner wall sculpted with broadly rouddilges. [stictic acid, xanthones]

Uncommon on hardwoods, usually red oak gradQpgrcussubgenugrythrobalanu$ in mature
woodlands in the northeastern Ozarlertusaria tetrathalamisometimes has two prominently
ornamented spores per ascus, but the spores hiave r@ticulate sculpting on the outside (and
sometimes also the inside) of the inner wall, wiiile spores oP. macouniihave sculpting of
rounded grooves on the inside of the inner walldifionally, P. tetrathalamiaoften grows on
Juniperusand has more rounded and diffuse warts. SporeR. ahacounij especially when
young, are often KOH+ pale violet, while sporedotetrathalamiaare KOH-. Older specimens
of P. macouniiare said to have tinted or darkening spores, tigtdharacter seems subtle and
inconsistent.

Pertusaria multipunctoides Dibben

Thallus gray to dark bluish gray, with a narrowepalarginal zone; warts abundant, lecanorine,
sorediate, irregularly rounded, typically 0.2-0.5nrbroad, initially corticate, then erupting, with
the cortical border bumpy and irregular; sporesaimal/ascus. [fumarprotocetraric acid]

Apparently rare and occurring at a few sites soadté¢hrough the eastern half of the Ozarks, but
possibly under-collected, It occurs on lightly ded boles and branches of trees in extensive,
mature woodlands; local substrates inclddeelanchier arborea, Celtis occidentalis, Juniperus
virginiana, andQuercusspp.

Pertusaria neoscoticd. M. Lamb

Thallus light gray, sometimes with locally pale Wwrosh tints, uniformly colored to the thin and

often indistinct margin, without a notable pale giaal zone; warts abundant and often nearly
continuous, creating a tuberculate to rugose appear convex and irregularly rounded, to 1 mm
broad but sometimes coalescing into convolute nsasseshort bumpy ridges; ostioles not

prominent, usually 4 or less per wart; spores smaddfascus. [norstictic acid]

Uncommon or possibly overlooked; known from a f@attered sites in intact wooded uplands in
the interior of the Ozarks, where it occurs on tiglshaded boles cQuercusandCarya One
collection is from a mossy decorticate log.

Pertusaria ostiolataDibben

Thallus bluish gray to dark bluish gray, lustrousth a narrow pale tan marginal zone; warts
abundant, uniform, pertusariate, typically 0.4-thih broad, occasionally aggregating, smoothly
and bluntly rounded, with 1 to less commonly a fawall dark ostioles, creating a + papillate
appearance on the thallus; spores smooth, 8/agcaisthone]

Locally frequent in the southern two thirds of thearks, in woodlands on the shaded boles of a
variety of hardwood trees as well asmiperus virginiana This species has a predilection for
more mesic microhabitats th& hypothamnolicandP. paratuberculiferaand often occurs on
mossy tree bases and lower boles. Less frequéntgcurs on mid boles and branches of trees
in woodlands.

The somewhat papuliform, elongate warts are disti@cas is the muted pinkish UV reaction.
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Pertusaria paratuberculifera Dibben

Thallus pale gray to greenish gray, usually rougldeno subpustulate or even appearing
convoluted, sometimes with a narrow pale tan matgione; warts large, commonly exceeding 1
mm broad, broadly rounded to pertusariate, fredyerdalescing into flat-topped to centrally
depressed mounds, with few to several small brdwiisdarkening ostioles; spores 8/ascus,
smooth. [lichexanthone, 2-O-methylperlatolic acid]

A common, characteristic, and locally abundantdition lightly shaded lower and mid boles of
trees in extensive wooded uplands throughout therk3z often representing one of the top five
corticolous lichens in terms of importance valuadd 1996b). This is the most common
Pertusaria in the Ozarks and occurs on a wide variety of dlemis trees, although most
commonly on Quercus stellata, Q. coccineand Q. velutina This species also occurs
occasionally oduniperusand rarely on shaded siliceous boulders in uplands

Pertusaria paratuberculiferas superficially identical to the rar&. valliculata which has four
spores per ascus compared to the 8 spores peradeugaratuberculifera

Pertusaria plittiana Erichsen

Thallus pale gray, somewhat dull, with a pale taargmal zone; warts prominent, somewhat
steep-sided (pertusariate), distinct to coalesdiymjcally 0.8-1.2 mm broad; ostioles several per
wart, appearing as slight depressions with paleldrsrand dark centers; spores usually 2/ascus,
rarely 4, usually with somewhat roughened innerlsval[norstictic, perlatolic & stenosporic
acids]

Locally frequent in wooded uplands throughout thea®s, on massive, shaded igneous rocks
and especially sandstone, typically forming largeokies. This is the only regularly saxicolous
Pertusariain the Ozarks, although other species in the gesmedy grow on rocks.

Small dark green thalli oBuellia vernicomafrequently grow on or adjacent . plittiana
Another saxicolous species containing norstictid,dehlyctis “petraea’”, differs in its smoother,
thick, paler gray thallus, frequent sorediate peschand lack of well-defined warts; it is usually
sterile whereaP. plittianais usually fertile.

Pertusaria propinqua Mull. Arg.

Thallus light gray, occasionally with slightly gresh hues, thallus often appearing finely
rugulose, the margins usually thin and concoloneitk the main thallus; warts common, flat-
topped, usually remaining + distinct even when ggxtsed, 0.7-1.5 mm broad, pertusariate and
often slightly constricted at the base, with a vdaVeloped cortical margin and dark to more
commonly white pruinose central disk, creating bnost lecanorate appearance; spores 8/ascus,
smooth. [norstictic acid]

Occasional through the Ozarks, but more commohenatestern portions, where the landscape is
more open and fragmented, occurring on both bote$ laranches of open grown trees in
moderate to high light intensities in habitats suh woodland edges, fencerows, pastured
woodlands, prairies, savannas, and gladesryais a preferred substrate; this species also occurs
on a variety of other hardwoods addniperus virginiana This lichen often grows in the
canopy, and seems to be less shade tolerant thanatieer species dtertusaria

While most species dPertusaria occurring in the Ozarks have populations in eastéorth
America, particularly the Appalachian regioR, propinqua has a biogeographic pattern
associated with the prairie regions of southerncanmtinental North America. The thick-rimmed
expanded warts can appear distinctly lecanorine.
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Pertusaria pustulata (Ach.) Duby

Thallus pale gray to somewhat bluish gray, = subbws, sometimes finely rugulose,
occasionally with a narrow pale marginal zone; wampliariate, with poorly defined bases,
typically 0.4-0.7 mm broad, distinct to occasiopaltoalescing and fusing into small
aggregations; ostioles mostly 1-3/wart, but usuapipearing as one irregular dark ostiole > 0.2
mm broad; spores 2/ascus, smooth. [stictic a@dthone]

Frequent throughout the Ozarks, although sliglehslcommon southeastward, on exposed small
twigs and upper branches of canopy hardwood tree®odlands and more open habitats. It also
occurs on lightly shaded tree boles, particulanyGarya ovata— lightly shaded stands of this
tree is grazed woodlands are often characterizeelxbsnsive, nearly continuous coloniesRof
pustulataon the lower and mid boles.

Pertusaria pustulataseems to require higher light intensities thancgipwoodland members of
the genus such & amara, P. hypothamnolic®, paratuberculiferaandP. velata This species
is among the smallest of our lod2¢rtusarig although in favorable sites thalli often fusefdom
large continuous patche®ertusaria xanthodes similar to this species, but has more distynctl
yellowish tints in the thallus and ornamented spore

Pertusaria subpertusaBrodo

Thallus appearing dull, pale gray to gray, usualith a narrow plane marginal zone; warts

mostly distinct and well separated, appearing Higgbaler than the thallus, broadly rounded to

occasionally flat-topped and slightly constrictadlee base, about 1 mm broad, the several tiny
ostioles in each wart pale and inconspicuous; sp@fascus, smooth to slightly ridged on the

inner wall. [fumarprotocetraric acid, xanthone]

Occasional in the southern Ozarks and particularlythe Current and Eleven Point river
drainages in Missouri, growing on smooth-barkedihaods, generally in mesic sites on slopes
and in valleys. Amelanchier arboreawhen it occurs near the hydric end of its nicisea
preferred substrate, along wiiter rubrum, Carpinus caroliniana, Carya tomentosad Fagus
grandifolia

Ozark populations are the northwestern most knawrihis woodland endemic of eastern North
America. Although Dibben (1980) described the spaf this species as radially grooved, Ozark
populations have spores that frequently appear lyneamooth, with no conspicuous
ornamentation.Pertusaria pustulatalso has two spores per ascus, but is a smatteriiwith
smaller warts each having fewer and larger, datioles that react C+ yellow.Pertusaria
macouniiandP. tetrathalamiahave similar morphologies and can have two sppeesscus, but
both of these taxa have strongly ornamented s@m@gontain stictic acid.

Pertusaria tetrathalamia (Fée) Nyl.

Thallus gray to dark gray or slightly bluish, udyatith a pale marginal zone; warts about 1 mm
broad, separate and distinct to coalescing intstdlgped mounds with several darkish ostioles
each about 0.1 mm broad; spores 2-5/ascus, witBptmurous, fine reticulate sculpting on the
outside, and sometime also on the inside, of therimvall. [stictic acid, xanthones]

Occasional on tree boles and larger branches ofstapes with remnant natural integrity. The
vast majority of Ozark records are froduniperus virginianaand J. ashei other substrates
includeCarpinusandQuercus

Ozark populations of this taxon require criticaidst. Dibben (1980) listed the substrate as
prevailingly hardwoods. Most Ozark populations é&vspores per ascus, although asci with 3,4
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or 5 spores occur, sometimes in the same ascowpuld®ions fromJuniperusare more likely to
have 2 spores per ascus, while thalli from hardwoa@ more likely to have more spores. See
comments undd?. macounii

Pertusaria texanaMull. Arg.

Thallus small and variable in color, ranging fromayg with slight greenish tints to green or
strongly yellow green, but always with notable gréeies, pale marginal zone absent or narrow
and indistinct, thallus typically cracking into sinareoles; warts common, mostly discrete,
ampliariate, 0.4-0.7 mm broad, with 1(-3) smallgohtown ostioles surrounded by a distinct pale
zone which is usually yellowish tinted; spores 8{®s smooth. [stictic acid, thiophaninic acid,
xanthone]

Frequent on boles and upper branches of trees ioded uplands throughout the Ozarks,
typically in very light shade, occurring on a widersity a hardwoods, as well as fumiperus
Some of the more unusual substrates inclBdenelia lanuginosa, Hamamelis vernabsd
Rhododendron roseum

On exposed upper branches of hardwodsexanasometimes occurs witR. pustulata from
which it can be distinguished by the pale ostialed usually strong tincture of greenish yellow in
the thallus ofP. texana as opposed to the dark or black ostioles and thaius ofP. pustulata
Pertusaria texanais frequently parasitized binutoexcipula tuckeraeV. Atienza & D.
Hawksw., a small, black, lichenicolous deuteromgcetith two-celled, brown conidiospores.
This species is nearly identical in appearancP.tepixantha which has slightly steeper, more
flat-topped warts, lack of yellowish tints arourk tostiole, absence of stictic acid, and presence
of variolaric acid.

Pertusaria trachythallina Erichsen

Thallus pale to medium gray, typically somewhatuloge and roughened, creating a dull
appearance except near the margins, where a npal@axzone is often present; warts common to
sparse, usually well separated, irregularly roun@ed-1 mm broad, usually covered with coarse
white pruina and appearing sorediate, the sides Ve the cortex often breaking down and

becoming indistinct; spores absent or 2/ascus, #mdthamnolic acid]

Occasional, but not commonly collected, on largpeuranches of canopy trees in somewhat
mesic sites; occasionally on shaded hardwood hbolesmilar habitats. This species seems to
prefer stable, smooth-barked hardwood substratefjding smooth bark of large branches of
Quercus and Caryaand boles and branchesArhelanchier arborea, Acer rubruandCarpinus
caroliniana

This species superficially resembles a srrallhypothamnolicaand may be overlooked. The
UV- cortex and KOH+ instantly deep yellow reactmeadily distinguish this species.

Pertusaria valliculata Dibben

Thallus pale gray to greenish gray, smooth to reagd or subpustulate, sometimes with a
narrow pale tan marginal zone or a broader, imdistivhitish margin; warts large, commonly

exceeding 1 mm broad, broadly rounded to pertusarigequently coalescing into flat-topped to

centrally depressed mounds, with few to severalllsim@wnish ostioles; spores 4/ascus,

conspicuously roughened and grooved on the innkr Wighexanthone]

Occasional through the Ozarks, and apparently camimothe north-central portion of the
Ozarks. This species occurs on a variety of decidurees and also on wood and decorticate
limbs of Juniperus virginianabut is most common oGaryaand a variety of species Quercus
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in both subgenerg&fythrobalanusandLepidobalanuk It typically grows on shaded lower and
mid boles, and more rarely on shaded lower branches

In the field this species is usually indistinguisleafrom the more comman. paratuberculifera

and must be examined microscopically to confirm fdwger, ornamented ascospores. One less
common phase oP. valliculatg with fewer, more widely separated and seldom esmahg,
largely ampliariate warts, is distinctive. A spaen from Oregon County, MissourH&rris
21689,NY) may represent a new species; it has the lighthone restricted to the warts and
contains stictic acid, but otherwise resemiplesalliculata

Pertusaria velata(Turner) Nyl.

Thallus uniformly pale gray, often rugose and cduatex, with a narrow pale tan marginal zone;
warts abundant, lecanorine, discrete and + evenespaxcept near the margins of the thallus,
typically 0.5-0.7 mm broad, with low eroding codicmargins or with the cortical margin
persisting as a rounded pseudolecanorine rim, uhiace of the warts mostly flattish, densely
covered with compacts white pruina; spores usudllgscus, smooth. [lecanoric acid, *
lichexanthone]

Common in the eastern half of the Ozarks, occationtne western Ozarks; on lightly shaded
lower and mid boles of trees in wooded uplands.is Bpecies occurs on a wide variety of
hardwoods as well as aluniperus virginianaand occasionally on decorticate mossy logs and
siliceous boulders in wooded uplands; it is esplgot@ammon onCarya texana, Quercus stellata
andQ. velutina

Most material from the area is UV-, but UV+ yell@epulations containing lichexanthone occur
sporadically through the southern Ozarks, with shene habitats and substrates as the typical
chemotype. The population with lichexanthone veamerly calledP. pulchellaMalme.

Pertusaria xanthodesMull. Arg.

Thallus suffused with yellowish tints, pale gray tweenish, sometimes finely rugulose,
occasionally with a narrow pale marginal zone; wampliariate, with poorly defined bases,
typically 0.4-0.7 mm broad, distinct to occasiopaltoalescing and fusing into small
aggregations; ostioles mostly 1-3/wart, pale tbtligrown, 0.1 - 0.15 mm broad; spores 2/ascus,
roughened to grooved on the outside of the inndlr fstictic and thiophaninic acids]

Rare on exposed small branches of hardwoods isdhhern Ozarks.

This species is similar 8. pustulata but differs in the pronounced yellowish tintstibé thallus,
smaller, paler ostioles, and ornamented ascospores.

PHAEOCALICIUM A. F. W. Schmidt (Mycocaliciaceae)

Crustose fungi with no apparent thallus; photobiabsent; apothecia minute, black, stipitate,
narrowly subcylindrical; asci single-walled, witmitormly thickened apex and 8 ellipsoid, pale
brownish, 1-septate spores with rounded apices e-asti tardily disintegrating after spore
maturity, but not forming a mazaedium; conidiomatanown; 1 species in the Ozarks.

Phaeocalicium polyporaeum(Nyl.) Tibell

Frequent in woodlands, growing on thalli of theyparous funguslrichaptum biformgwhich
inhabits rotting logs and standing dead snags ofiw@od. TheTrichaptum appears to be
especially common oQuercus
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PHAEOPHYSCIA Moberg (Physciaceae)

Small, narrow lobed dark gray to brownish foliogghéns, upper cortex KOH-, lower cortex
usually dark, occasionally pale, usually with abamdsimple rhizines; photobiortrebouxia
apothecia sessile, with a well-developed thallingrgim; asciLecanoratype, with 8 ellipsoid,
brown, 1-septate, thick-walled spores; pycnidiakdar immersed, with ellipsoid conidia; 8
species in the Ozarks. References: Esslinger §1978

1. Thallus sorediate.
2. Medulla prevailingly red .......... .. . P. rubropulchra
2. Medulla white throughout.
3. Upper cortex with fine white hairs, particularlgar lobe tips ...................]| P. hirsuta
3. Upper cortex glabrous.
4. Lower cortex dark throughout, or with a narroalgomarginal zone.

5. Soredia coarsely granular and sometimes apealimost isidioid, in poorly defined
marginal and laminal soralia; thallus lobes 0.5 mide ............... P. adiastola

5. Soredia farinose, in well-defined, rounded sardhallus lobes mostly to 0.5 mm
wide.

6. Soralia strongly capitate and elevated, usuthyninal or on small secondary
lobes; thallus loosely adnate; larger lobes tomnbbroad .......... P. pusilloides

6. Soralia orbicular, sessile, usually laminal]ltteclosely adnate; larger lobes to
0.3mmbroad ........... ... e P. insignis

4. Lower cortex pale.

7. Larger thallus lobes to 0.3 mm broad; soralmitel and often broader than the lobes;
lower cortex paraplectenchymatous ........... ... couu. ... P. insignis

7. Larger thallus lobes 0.5 or more mm broad; sonalarginal or laminal and narrower
than their lobes; lower cortex prosoplectenchymatou. . ................ Physciella

1. Thallus not sorediate, although sometimes witlmalant fine marginal lobules.
8. Thallus with abundant dissected marginal lobwestheciarare .................. P. squarrosa
8. Thallus lacking lobules; apothecia common.
9. Upper cortex glabrous . .......... .t e P. ciliata

9. Upper cortex with fine white hairs, particularlgar lobe tips and on thalline margins of apotheci
...................................................................... P. hirtella
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Phaeophyscia adiastoldEssl.) Essl.

Common in shaded woodlands, often in mesic ravin€ke typical habitat for this species is
shaded, mossy ledges and boulders of both silicemdsarbonate rocks, although it infrequently
occurs on mossy tree bases as well. The granalargst isidiate-appearing soredia, and
abundant projecting black rhizines are characterist

Phaeophyscia ciliata(Hoffm.) Moberg

Frequent on exposed to lightly shaded branchesbafes of trees, particularly trees with less
acidic bark, such aduglans nigraand Fraxinus americana This species requires higher light
intensities than many of our woodland lichens, &mically occurs in more open habitats. It
occurs very rarely on lightly shaded rocks. Tipg@es sometimes grows in mixtures with
hirtella.

Phaeophyscia hirsuta(Mereschk.) Essl.

Locally abundant in exposed disturbed habitatsyel$ as on trees in wooded uplands and along
woodland edges. Typical habitats include expodddanmod, lightly shaded rocks in disturbed
areas, and even old concrete. In woodlands, th#i thre typically small and fragmentary.
Juniperus virginiands a preferred substrate. The only other pubegtieaeophyscian our area

is P. hirtella, with a more regular, better-developed thallussaredia, and numerous apothecia.
Local material ofPhaeophyscia hirtellavas formerly calledPhaeophyscia cernohorskgiadv.)
Essl.

Phaeophyscia hirtellaEssl.

Occasional, with habitats and substrates similathtse ofP. ciliata; the two elements often
occur together, althougB. ciliata appears to be the more common element in the ©zd8lee
comments undeP. hirsuta

Phaeophyscia insignigMereschk.) Moberg

This diminutive lichen is uncommon in the Ozarksgurring on hardwoods and rocks in light to
moderate shade. The lower surface is usually pakr much of the thallus. Species of
Physciellamight be keyed here, but can be distinguishechby tisually paler gray upper cortex,
larger thallus lobes, and prosoplectenchymatousi@oertex. Phaeophyscia insignis about the
same size aslyperphyscia adglutinatabut Hyperphysciais more appressed, without evident
well-developed rhizines, and has linear or oblool&, as opposed to the round soralidPof
insignis  Occasional appressed forms Bf insignis can be distinguished by their ellipsoid
conidia, as opposed to the filiform conidiatbfperphyscia

Phaeophyscia pusilloidegZahlbr.) Essl.

Common on tree boles in woodlands, particularlyCurercusand Carya in wooded uplands.
This species has a distinctive, greenish castdadhind, capitate soralia, which appear slightly
elevated on the lobe tips.

Phaeophyscia rubropulchra(Degel.) Essl.

Common in shaded woodlands, growing on rocks, dieate logs, and lower portions of tree
boles. This species has a browner thallus tharerolbcal taxa ofPhaeophyscia with
characteristic, dark soralia. In some specimeodigns of the medulla are white. [skyrin]

Phaeophyscia squarros&ashiw.

Common on shaded rocks and tree bases in a vafietypodland habitats, but often in more
mesic sites. This species, formerly callPlaeophyscia imbricatgVain.) Essl., is easily
recognized by the abundant, fine, isidia-like maagilobules on the thallus. Anaptychia
palmulata can be lobulate, but is bright green when wetfoumly pale beneath with pale
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rhizines, and usually has apotheciBhaeophyscia squarros& pale greenish gray when wet,
dark beneath towards the center of the thallu$y ltack rhizines, and usually sterile.

PHLYCTIS (Wallr.) Flotownom. cons(Phlyctidaceae)
Bot. Zeitung (Berlin) 8: 571. 185@eltigerasect.PhlyctisWallr., FI. Crypt. Germ. 3: 553. 1831.
Type:Peltigera agelaegAch.) Wallr. Lichen agelaeugch.) =P. agelaegAch.) Flotow.

Crustose lichens with pale gray, well-developednoge thalli; photobiont chlorococcoid;

apothecia small, immersed and usually obscuredoayse pruina, thalline margin present but
often poorly developed and irregular; asci thinfe@l not thickened at apex, with 1 hyaline,
septate to muriform spore; pycnidia with bacillifoconidia; 3 species in the Ozarks.

1. Growing on rock; thallus white, rimose areol&®H+ red (norstictic acid); sorediate with relatiy few
coarse soredia in small, discrete erose to slighdlged soralia; almost never fertile (ascosporessibly
1/ascus muriform as . @argend . .. ... .ottt e P. “petraea”

1. Growing on bark; thallus green gray, K&tsoredia likewise in small, discrete groups buotadt always
covering fertile aSCoOmMata . ... ... .. i i 2

2. Ascospores transversely multiseptate; thalltes, ED+ yellow (psoromic acid); on boles of hardas
in mesic woodlands; NOt COMIMON ... ... .. .ttt i e P. ludoviciensis

2. Ascospores muriform; thallus PO§no substances) ........................ Phlyctis sp51152

Phlyctis ludoviciensis(Muill. Arg.) Lendemer

Rare on lightly to moderately shaded boles of haahg, particularlyCarpinus carolinianain
mesic woodlands, particularly along small woodedasns, fens, and other sources of permanent
humidity. This species was formerly calletlyctidia ludoviciensidlull. Arg. [psoromic acid]

Phlyctis “petraea” sp. provis.

Uncommon on shaded sandstone or rhyolite bouldetratcrops, typically in more humid sites
such as along lightly shaded streams in naturasamarely on chert lenses of massive dolomite
exposures. Frequent associates inclBdellia vernicoma, Flavoparmelia baltimorensiand
Pertusaria plittiana This taxon is common on shaded, moist rock féocesighout eastern North
America. Pesumably related Ro argena(Sprengel) Flotowvhich is corticolous and consistently
fertile while P. petraeas saxicolous and consistently sterile. [noratiatid]

Phlyctis sp. 51152

Rare, known from a single collection @ornusfrom Searcy County, Arkansas. Superficially
indistinguishable fronP. ludoviciensisbut very distinct in having muriform ascospores am
lacking lichen substances. [no lichen substancesthsl]
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PHOEBUS R.C. Harris & Laddyen. provis(Rocellaceae)

Phoebus hydrophobiusRk.C. Harris & Laddyen. et sp. provis.

Thallus placodioid, orange, KOH+ violet black (wblin section). Cortex thick, of mostly
anticlinal hyphae obscured by small crystals. Phiottt Trentepohlia Medulla thick, white,
filled with oxalate? crystals, I-, KOH-, C-, KC-.pAthecia sessile, + round, with raised margin,
black, epruinose. Epihymenium with dark pigmentnforg dark brown granules in KOH.
Hypothecium not extending into thallus. Asagrsimulosa type? Ascospores 8/ascus, 4-celled,
colorless, becoming brown and coarsely ornamefii@&nown pigment]

Rare and local in the southwestern Ozarks, witholancollection from the Kansas Ozarks.
Restricted to extensive dolomite and limestone fbdystems in intact woodland landscapes,
where it occurs in shaded, sheltered microhabitéis relatively high light intensities that are
protected from extensive rain or direct runoff.

Further study may show that this taxon can be aotodated inRoccellinaDarbish. It would be
anomalous in ascomatal type and thallus pigmematoomDirina Fr. it differs in placodioid
thallus and thallus pigmentation. Originally thotigh be an Ozark endemiehoebuswvas found

in the Edwards Plateau, Texas by the 2005 ABLSy-drhe generic name was suggested by the
orange “sun bursts” in otherwise dark places (Phseb Greek sun god), the epithet by its
ecological preference (hydrophobius = water fegring

PHYLLOPSORA Miill. Arg. (Biatoraceae)
Greenish corticolous lichens with a pale, obscorehvious prothallus and isidioid-dissected,
aggregated subsquamulose thallus; photobibmbouxia apothecia sessile, brown, convex,
lacking a thalline margin; as@acidiatype, with 8 hyaline, short-fusiform, simple spare
species in the Ozarks. Reference: Brako (1991).

1. Thallus lobesO0.5 mmbroad . . ... e e P. corallina

1. Thallus lobes 0.4 mm broad . . ...t e P. kalbii
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Phyllopsora corallina (Eschw.) Mill. Arg.

Uncommon on shaded, often mossy, boulder and shhdeds of mature trees, particularly
Quercus velutinain extensive woodlands. Local material doesaomitain lichen substances and
is referable to varcorallina.

Phyllopsora kalbii Brako
Known only from the extreme western Ozarks of Oetah, as cited by Brako (1991).

PHYSCIA (Schreber) Michx. (Physciaceae)

Small, narrow lobed pale gray foliose lichens wathKOH+ yellow upper cortex, pale lower
cortex with pale rhizines; photobiomtebouxia(?); apothecia sessile, with thalline marginsj asc
Lecanoratype, with 8 ellipsoid, brown, 1-septate, thicklled spores; pycnidia hyaline with a
dark ostiole, immersed, with bacilliform conidia4 &pecies in the Ozarks. Reference: Thomson
(1963).

1. Thallus sorediate, the soredia sometimes appetnely lobulate.

2. Lobes >0.7 mm broad, usually with the main lobdsmm broad; soredia laminal, or terminal and
labriform, prevailingly in well-defined soralia.

3. Soralia labriform, suberect; medulla KOH-; lomgite marginal cilia present . . . . P. adscendens

3. Soralia laminal, sessile; medulla KOH+ yellowiliate, although sometimes with a few projecting
pale rhizines of normal length.

4. Thallus dark gray, at least on soralia and kiji zeorin present; saxicolous; rarB. faesid
4. Thallus pale gray throughout; zeorin absentallgweorticolous; common to rare.
5. Soredia farinose, in well-defined orbicular $ara . ... .............. P. americana
5. Soredia coarse and mixed with isidiate pustuéfse ............... P. clementei
2. Lobes to 0.5 mm broad; soredia prevailingly rivexigor terminal, without well-defined soralia.
6. Thallus saxicolous on siliceous rocks; lobesciy ca. 0.15 mm, long and narrow, or to 0.3 mm
broad and slightly fan-shaped, and closely apptedsé lobes more than twice as long as wide;

soredia granular.

7. Lobes confluent, > 0.15 mm broad; lower cortedimentary or lacking; soredia mostly near
lobe tips; usually in exposed SiteS . . . ... .ot P. dakotensis

7. Lobes separated, to 0.15 mm broad; lower cavikdeveloped; soredia marginal and
terminal; usually in lightshade . ........ ... ... ... . P. subtilis

6. Thallus usually corticolous, very rarely on re@ad concrete in disturbed areas; main lobes
typically >3 mm, short and less than twice as laagvide, with abundant side branches loosely
adnate; soredia flattened and lobulate . . ... ... ... ... . . L P. millegrana

1. Thallus esorediate.
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8. Thallus lobes <0.3 mm broad; saxicolous onalics rocks ................. .. . ... P. halei
8. Thallus lobes mostly >0.4 mm broad; substrate®us, but uncommon on siliceous rocks.
9. Medulla KOH-; zeorin and other triterpenoids exfits
10. Upper cortex not pruinose (but typically wittominent white spots); common P. stellaris
10. Upper cortex conspicuously white pruinose;rare. .. ................... P. biziana
9. Medulla KOH+ yellow; zeorin and/or other tritermids present.
11. Saxicolous.
12. Apothecia not notably pruinose; lobes mostlynmtth broad ............. P. phaea
12. Apothecia usually with abundant pruina; lob&smwm broad ........... P. aipolia
11. Corticolous.
13. Zeorin absent; lobe tips not white spottedtlapaa rhizinate .. ........ P. neogaea
13. Zeorin present; lobe tips usually white spgtiggbthecia lacking rhizines.
14. Lobes >1 mm broad, +confluent, flat; spor&8 pmlong .......... P. aipolia

14. Lobes <1 mm broad, separated, usually sligitiwex; sporeg18 umlong . ...
......................................................... P. pumilior

Physcia adscendeng-r.) H. Olivier

Known only from a small cemetery in the eastern ddisi Ozarks, growing on old marble
tombstones. This species is typically corticolansregions north of Missouri, and local
populations almost certainly represent recent thtotions. This lichen is documented from
tombstones at a few other locations well southtofmain range and just north of the Ozarks in
lllinois and Missouri. [atranorin]

Physcia aipolia(Humb.) Farnr.

Occasional south and eastward, becoming commoh aod westward in the Ozarks, on exposed
to lightly shaded hardwood boles and branchesjyrame exposed boles afuniperusand even
more rarely on shaded siliceous rocks in uplandis species is characteristic of pastured
regions, where it is common on boles of trees almaglsides and fencerows. [atranorin, zeorin,
+ other triterpenoids]

Physcia americanaG. Merr.

Common throughout the Ozarks on lightly shadeddofea variety of hardwoods addniperus
with a predilection foQuercus alba, Q. muehlenbergindQ. stellata This species also occurs
on shaded dolomite. [atranorin, triterpenoid]

Physcia biziana(A. Massal.) Zahlbr.

Extremely rare in the Ozarks, occurring on expobaddwood branches at a few scattered
locations, particularly westward. [atranorin]
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[Physcia caesigHoffm.) Firnr.]

Previous reports from the Ozarks represent misiiigations. This species occurs north and west
of the Ozarks in the Great Plains and Great Laleggons. [atranorin, zeorin, + other
triterpenoids]

Physcia clemente{Sm.) Lynge
Known only from a single woodland in Arkansas, girayvon branches of Juniperusand
dolomite. [atranorin, triterpenoids (often in eaamounts)]

PhysciadakotensisEssil..

Sporadic, but locally common, on exposed silicemusks in glades, open rocky prairies and
pastures, and on bluff summits. This lichen ocaumssmall cobbles and large boulder and
bedrock expanses. It is more common in the wesiglfrof the Ozarks. [atranorin]

Physcia haleiJ. W. Thomson
Occasional in very lightly shaded, massive siliceoack exposures, growing on chert, sandstone
and igneous rocks. [atranorin]

Physcia millegranaDegel.

Common and widely distributed, although seldom alaum in natural habitats. This species
grows on boles and especially exposed branchesost types of trees, frequently associating
with Candelaria concolorand Physcia stellaris It can become abundant on trees in disturbed
areas, such as in towns and cities and arounderesed and farmsteadBhyscia millegranalso
grows on old boards, weathered wooden fence poktsiusted iron, and rarely, on rocks and
concrete. [atranorin]

Physcia neogae®.C. Harris
Apparently uncommon; on hardwoods in wooded uplapdsticularly in the western Ozarks.
[atranorin, triterpenoids]

Physcia phaegTuck.) J.W. Thomson

Rare in the extreme western Ozarks, with a singbend from southwestern lllinois; on lightly
shaded siliceous boulders in wooded uplands, oftesmall ravines. [atranorin, zeorin, + other
triterpenoids]

Physcia pumilior R. C. Harris

Occasional on trees, usually in extensive woodlaalhough this species occurs on both canopy
branches and tree boles, in the Ozark region ieafgpto be more characteristically associated
with shaded tree boles and larger branches, assedpgo the morphologically simil&. stellaris
which is typically a species of canopy branchesyhg trees in high light intensities. A KOH
test is necessary to reliably determine these &xa.tPhyscia aipoliahas lobes more than 1 mm
broad, as opposed to the lobesPFof pumilior, which are prevailingly less than 1 mm wide.
[atranorin, zeorin, other triterpenoids]

Physcia stellaris(L.) Ach.

Abundant on exposed to slightly shaded branchgsecesly young branches of canopy trees,
where associates includd@mandinea polyspora, Arthonia caesia, Lecanora lslirma, and
Pyrrhospora varians This species also occurs on lightly shaded roeksl even old asphalt
shingles and rusty ironwork. [atranorin]
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Physcia subtilisDegel.

Locally frequent on lightly shaded siliceous rockssluding both massive outcrops and smaller
boulders and fragments. Substrates include samelstthert, granite, and rhyolitePhyscia
subtilis is described as having a KOH+ yellow medullaryctea, but all Ozark material
examined reacts KOH-. Esslinger and Egan (1996)ted out that the medulla &f. subtilisis
actually KOH- but the lower cortex may be KOH+ g&ll The taxonomy of this complex in the
region is problematical: Thomson (1963) indicatlkdt P. subtilishas spores 8-13 x 6jim,
while related narrow-lobed species, suclPamtermediaVain. andP. teretiuscula/Ach.) Lynge
(both now considered synonymous with dubia (Hoffm.) Lettau, a usually broader-lobed
species), have spores 16-25 x 7¢kth. The single fertile collection examined from tlogver
Midwest, from northeastern Oklahomaafld 18459, has spores ranging from 11 to i® long!
There are probably two distinct woodland taxa ie @zarks that have been included under this
name. [atranorin]

PHYSCIELLA Essl. (Physciaceae)

Narrow lobed, pale gray foliose lichens with a KOHpper cortex and a pale,
prosoplectenchymatous lower cortex; photobidrébouxia(?); apothecia sessile, with thalline
margin; asciLecanoratype, with 8 ellipsoid, brown, 1-septate, thickHed spores; pycnidia
dark, immersed, with ellipsoid conidia; 2 specieshe Ozarks. References: Esslinger (1986).

1. Soralia marginal and terminal, mostly hooded labdiform or crescent shaped .......... P..chloantha

1. Soralia prevailingly round and laminal, occasignsome marginal soralia present but these not&d or
= o] 110 o o P. melanchra

Physciella chloantha(Ach.) Essl.

Occasional on shaded boles of hardwoods and e$ipesieaded, mossy boles diuniperus
virginiana; also on shaded dolomite, limestone, and old shadacrete. At first glance this
species looks like Bhyscia but lacks atranorin in the cortex and reacts KOH-

Physciella melanchra(Hue) Essl.

Infrequent; usually growing on shaded dolomitepad® tree bases and shaded lower boles of
trees, sometimes found in anthropogenically digtidrbreas. Local populations are less robust
than typical populations ¢f. melanchradrom the Great Plains, and, except for the predaeiy
laminal soralia, display a disturbing resemblamde.tchloantha

PHYSCONIA Poelt (Physciaceae)
Narrow-lobed, brown or grayish, typically pruinosaljose lichens with a rhizinate lower cortex;
photobiontTrebouxia(?); apothecia sessile and laminal, with a thallmargin; ascLecanora
type, with 8 brown, ellipsoid, thick-walled, 1-saf# spores; pycnidia dark, immersed, with

bacilliform conidia; 2 species in the Ozarks. Refee: Esslinger (1994).

1. Soredia absent; apothecia common; extremely.rare. ... ... ... P. subpallida

1. Sorediate; apothecia extremely rare; commonispdicroughout the Ozarks ........... P. leucoleiptes
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Physconia leucoleipteg¢Tuck.) Essl.

Frequent on shaded lower boles of hardwoodsJamiperus as well as on shaded rocks, both
carbonate and siliceous. Previous reportB.afletersaNyl.) Poelt from the region are referable

here. Some local populations contain gyrophorid and react KC+ reddish in the medulla;

these were formerly calle®. kurokawaeKashiw. Both chemical strains sometimes occur
admixed on the same tree or rock. [secalonic Adrdsoralia, £ gyrophoric acid]

Physconia subpallidaEssl.
Known only from a single site in the western Ozarégion of Oklahoma, where it occurs on
hardwoods bordering an open glade.

PLACIDIOPSIS Beltr. (Verrucariaceae)

Saxicolous lichens with tiny gray squamulose thatihotobiont Trebouxialike; perithecia
immersed; asci resembling thoseMarrucaria, with 8 small, hyaline, ellipsoid, 1-septate sgore
conidiomata unknown; 1 species in the Ozarks. Rate: Harris (1979b).

Placidiopsis minorR. C. Harris

Known only from rhyolite fragments in a seasonatipist bedrock depression in an extensive
rhyolite glade near the summit of Stegall MountaiiCarter County. As noted by Harris (1979b)
points out, at first glance this species resemdnhedcarospora

PLACIDIUM (Flot.) Breul3 (Verrucariaceae)

Brown squamulose lichens with well-developed thallihotobiont Myrmecig perithecia
immersed; asci thin-walled, with 8 simple, hyaliedipsoid spores; pycnidia £ immersed, with
ellipsoid to bacilliform conidia; 4 species in tii&zarks. References: Breul3 (1996), McCune
(1987), Thomson (1987).

1. Thallus corticolous or occasionally saxicoloasnaossy dolomite, thallus of fused and overlapping
squamules; rhizines abundant .. ... . P. arboreum

1. Thallus terricolous, of + discrete squamulegines present or absent.
2. Squamules with free, slightly raised margingtirgreen whenwet ................ P. chilense
2. Squamules closely appressed, dark when wet.
3. Attached by rhizohyphae only ........ ... ... . . e P. squamulosum

3. Attached by both rhizohyphae and coarse rhizines. . ..................... P. lacinulatum

Placidium arboreum (Michener) Lendemer

Occasional on lower boles of trees in lightly sithdplands, and uncommonly on shaded, mossy
dolomite. This species exhibits a preference Hmaxinus and white oaks@uercus alba, Q.
muehlenbergiiand Q. stellatg. A typical habitat is on trees bordering dolanglades. This
species was previously calledacidium tuckermanifRavenekexMont.) Breul3.

Placidium chilense(Rasanen) Breul3
Uncommon in the Ozarks, known only from Cherokeaur@y, Oklahoma and Madison and
Newton counties, Missouri. In the Ozarkacidium chilensgrows on soil or on soil over rock
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in rhyolite, chert or acidic sandstone gladé¥rmatocarpon arenosaxs invariably present in
these same habitats in the Ozarks and thus is ala@aglose associate Blacidium chilense
Placidium chilensas distinguished fronDermatocarponby a squamulose thallus attached by
rhizohyphae, not holdfasts or an umbilicus, a los@tex that is composed of thin (mosty
pm) walled cells which are £ spherical, and nothef Dermatocarportype (see Harada, 1993)
composed of thick (mostly 2-4 um) walled, cellsiethare rectangular, sub-cuboidal to sub-
spherical. Dermatocarponand Placidium chilenséboth have sharply delimited medullae. This
delimitation is less sharp iA. chilensehan inDermatocarporpartly because of a few anticlinal
medullary hyphae that morph into lower cortex cellgis does not occur iDermatocarponn
which the medullary hyphae remain periclinal to tosver cortex. Placidium chilenseis
characterized by squamules to 5 mm broad with marghat are free from the substrate, a
medulla which is sharply delimited from the lowertex, laminal pycnidia with short cylindrical
conidia (3-4 x 1-1.3um), and small spores [10-14 (-16) x @] (Breul3, 1993). The squamules
with free margins make this speciesRi@icidiumeasily mistaken for small lobddermatocarpon
arenosaxiin the Ozarks where these two species are foundiggointermixed. The anatomy
and thin walled cells oPlacidium chilensampart a fragility and friable nature to the tlsll
Dermatocarponcan be brittle but since it is composed of thieketled cells and a well-
developed lower cortex it is = leathery and noabfte. Placidium chilenses tightly adhered to
the soil. Dermatocarpon arenosaxs easily removed from the soil because it is rent@lly
attached by rhizohyphaePlacidium chilensas bright green when wet with little or no brown
pigment. Dermatocarpon arenosaxvhich is usually dark brown is only ever partlegn when
wet. Sometimes the margin of lower surfac®laicidium chilenses white. The lower surface of
Dermatocarpon arenosais never white.

Placidium lacinulatum (Ach.) Breul3
Occasional in thin xeric soil over bedrock at srattl sites across the Ozarks, occurring in both
carbonate and siliceous habitats.

Placidium squamulosum(Ach.) Breuf3

Common and widespread in its limited habitat: exgothin soils over carbonate bedrock, in
areas with minimal competition from vascular vegietg such as on glades and bluff summits.
In higher quality gladeg;eppia adglutinata, Psora decipier@dP. russelliiare characteristic
associates.

PLACYNTHIELLA Elenkin (Agyriaceae)

Lignicolous or saxicolous crustose lichens withkdarown thalli composed of tiny coralloid-
isidiate granules or areoles dissolving into isdlimasses; photobiont chlorococcoid; apothecia
sessile, brown, lacking a thalline margin; ascenasling those ofrapelia, with I+ bluish apical
dome, lacking an ocular chamber, with 8 hyalinkpsbid, simple spores; conidiomata unknown;
2 species in the Ozarks.

1. On decorticate Wood; “iISidiate” .. ... . it P. icmalea

1. On rock; areoles forming granular isidioid m&sse . . ... P. knudsenii

Placynthiella icmalea(Ach.) Coppins & P. James

Common but often overlooked, on lightly to modesathaded decorticate logs and stumps of
hardwoods in woodlands throughout the Ozarks. Feomlistance, the minute brown thalli
resemble rotting wood. [gyrophoric acid]
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Placynthiella knudseniiLendemer
Rare, known from a single collection from a Missatmyolite glade. Distribution is unclear as
the species was only recently described from sontGalifornia (Lendemer, 2004b).

PLACYNTHIUM (Ach.) Gray (Placynthiaceae)
Saxicolous gelatinous lichens with crustose to qdamd or subfoliose thalli; photobiont
Dichothrix and Scytonemaapothecia sessile, thalline margin absent; Bstiigeratype, with 8
hyaline, ellipsoid, 1-3 septate spores; pycnidigkdanmersed, with ellipsoid to fusiform or
bifusiform conidia; 3 species in the Ozarks. Refiee: Henssen (1963).

1. Thallus crustose to placodioid, isidiate; conapus blue-black prothallus present (sometimeswb3c . . .

.............................................................................. P. nigrum
1. Thallus subfoliose, with well-developed narramli¢s, usually not isidiate; prothallus lacking

2. Thallus bluish to darkening beneath ......... ... i . P. petersii

2. Thallus pale beneath . ........ . . . . . i e e P. stenophyllum

Placynthium nigrum (Huds.) Gray

Occasional on exposed to lightly shaded carbondistsates, particularly in areas with somewhat
moist microclimate. In the Ozarks, this specieswgr on dolomite, limestone, and sometimes
even on old, shaded concrete.

Placynthium petersii (Nyl.) Burnham
Uncommon on exposed to lightly shaded, massivenditdoledges, boulders, and escarpments in
upland sites, typically associated with glades l@néfs.

Placynthium stenophyllum (Tuck.) Fink

Thallus poorly developed, often almost squamultges obscure, < 0.1 mm broad, subterete, +
lustrous, elongate, sparsely branched, sometim#s ayiindrical isidia; thallus yellowish under
microscopic examination, lacking bluish tints.

Known only from dolomite at a few sites through teatral Ozarks.

POLYBLASTIA A. Massal. (Verrucariacene)

Saxicolous crust with thin, continuous, smoothgcklthalli; photobiont chlorococcoid; perithecia
immersed in tiny thallus warts, with minute apiceaitioles; asci thin-walledyerrucaria type,
with 8 pale, muriform spores; 1 species in the Kzar

Polyblastia sp.

Known only from shaded chert fragments in a xericoded upland in MOFEP site 6, in
Reynolds County.
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POLYSPORINA Veézda (Acarosporaceae)

Saxicolous crustose lichens with thin to obscurepartly endolithic, gray thalli; photobiont
Myrmeciaor Trebouxia apothecia sessile, without a thalline margin, disks irregularly ridged
and lumpy, paraphyses abundantly branched andaanased; asci strongly thickened apically,
with an I- apical dome, with numerous, minute, bidorm spores; 1 species in the Ozarks.

Polysporina simplex(Davies) \ézda
Occasional on siliceous rocks in exposed to ligstiaded habitats, growing on sandstone and
rhyolite. See comments undgarcogyne privigna

PORINA Muill. Arg. (Porinaceae)

Corticolous crustose lichens with a thin, = contins thallus containing oxylate crystals;
photobiont Trentepohlia perithecia brownish, embedded in thalline watke ascomatal wall
yellow to reddish; asci narrowly cylindrical, unifoly thin-walled, with 8 hyaline, 8+ septate
ascospores, usually with an evident attenuate”“&tilone end; pycnidia not seen in Ozark
material, immersed, with bacilliform conidia; 1 sps in the Ozarks.

Porina heterospora(Hedrick) R.C. Harris

Known only from Carpinus carolinianain a mesic streamside woodland in Franklin County,
Arkansas. This species becomes more common @ulehita region south of the Ozarks.

PORPIDIA Korb. (Porpidiaceae)

Saxicolous crustose lichens with white to grayibhllt; photobiont Asterochloris apothecia
immersed or sessile, lacking a thalline margin; &arpidia-type, with 8 hyaline, ellipsoid,
simple spores; pycnidia rare, immersed, with bdaith conidia; 3 species in the Ozarks.
Reference: Gowan (1989).

1. Thallus thick, gray; apothecia mostly immerd@de-gray, densely gray pruinose .. .P.albocaerulescens
1. Thallus thin, whitish; apothecia sessile, jetchl epruinose.

2. Margin radially cracked; exciple carbonaceousoughout; hyphae not discernable in exciple;
OCCASIONAL . . . ot e P. tahawasiana

2. Margin not radially cracked; outer exciple grieanhyphae discernable in exciple; rare P. crustulata

Porpidia albocaerulescengWulfen) Hertel & Knoph

Locally frequent in shaded mesic sites on silicemeks, typically on boulders at the base of
moist talus slopes, on moist lower faces of masbiwéfs, and on large boulders of rhyolite,
chert, or sandstone in the bottom of narrow ravirjesictic acid]

Porpidia crustulata (Ach.) Hertel & Knoph
Known from a single collection from sandstone pebbh the southern Ozarks.

Porpidia tahawasianaGowan
Occasional on lightly shaded siliceous rocks, asflgsandstone, in wooded uplands.
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PROTOBLASTENIA (Zahlbr.) J. Steiner (Psoraceae)
Verh. Zool.-Bot. Ges. Wien 61: 47. 191Rlasteniasect.ProtoblasteniaZahlbr. In Engler &
Prantl, Naturl. Pflanzenfam. 1(1*): 226. 1907.

Crustose lichens on carbonate rocks, with thingdigial or immersed, grayish to pale brownish
thalli and sessile, convex, orange to orangish brapothecia (KOH+ purple, parietin), thalline
margin absent; photobiont chloroccoid; aBadrpidia-type, with 8 colorless, ellipsoid, simple
spores; 2 species in the region.

It is possible to confusrotoblasteniawith Caloplacawhich also occurs on carbonate substrates
and has KOH+ purple apothecia. In the field thealllp attached swollen dull rusty orange
apothecia are * diagnostic. Confirmation may beaioled by examination of the spores,
undivided with uniform walls ifProtoblastenia divided and with thickened walls @aloplaca
The two species can be separated on the thalluaatkestics and. rupestrisusually has a paler
apothecial margin, while doubtful cases may havebéo examined for the differences in
hypothecium and spore width.

1. Thallus sordid gray, superficial, usually creglor areolate, or reduced to sparse areoles imeapbthecia;
hypothecium without granules; ascosporesi@¥8broad ........... ... ... ... ... ... ....... P. rupestris

1. Thallus pale greenish gray, immersed in rockdtiyecium obscured by colorless granules; ascosgefe5
RN Dr0ad . P. ozarkana

Protoblastenia ozarkanasp. provis

Thallus immersed in rock, visible as pale greery gtain. Apothecia rusty orange, matt, often
orange pruinose, weakly to strongly convex (margih visible at any stage), broadly attached,
constricted at base, 0.3-0.5 mm in diameter. Egcggorly developed, colorless. Hypothecium
colorless, obscured by dense colorless granulesdissolving in KOH). Ascospores narrowly
ellipsoidal to ellipsoidal, 9(-11-)13 x 4(-4.9-)5Bm. Pycnidia sparse or numerous, blackish,
immersed in rock, 1-1.5 mm in diameter, with mi@wicliia or macroconidia and in one case with
both in single pycnidium. Microconidia broadly retaped, ca. 7 x 1.542m. Macroconidia
broadly ellipsoid or with one end * swollen, 11-44-5um. [parietin? in apothecia]

This species is apparently endemic to the Ozardjsaknown from both dolomite and limestone
at four sites near the Arkansas/Missouri bordebath eastern and western parts of the states.
This species may have a predilection for more exgoseric sites than do®s rupestris.

Protoblastenia rupestris(Scop.) J. Steiner

Thallus superficial, grayish (sometimes darkenedalgge, etc. on surface), pale gray-brown or
tan, matt to slightly shiny, divided into areoleg barrow to broad cracks, rarely smooth,
occasionally only patchily developed. Apotheciahmirange disk darkening to orange-brown
(occasionally discolored blackish), with yellowisimargin darkening to orange and eventually
disappearing, epruinose, weakly to strongly convesgadly attached, weakly to strongly
constricted at base, reaching 0.8 mm in diametecipte colorless, with = radiating hyphae.
Hypothecium colorless to pale buff or orangish hwiit granules, sometimes extending stipe-like
into the thallus. Ascospores ellipsoid to broadlysoid, 11(-12.2-)13 x 6(-7.1-)8m. Pycnidia
rare, inconspicuous, immersed, very pale orangl§®@H+ weakly red), ca. 50-10@m in
diameter. Microconidia rod-shaped, 6-7.5 x LB. Macroconidia not seen. [parietin in
apothecia]

Locally frequent on lightly shaded dolomite, pautarly on horizontal surfaces of both larger
rocks and ledges and small fragments. Typicalthtbinclude the lower edges of glades and
along small runoff streams in upland waterwalsdococcus protoblasteniae Diederichsmall
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peritheciate lichenicolous fungus with eight 2-edllbrown spores per ascus, occasionally
parasitizes this species, as ddksellerella lichenicola(Sommerfex Fr) D. Hawksw., which has
dark perithecia with polysporous asci and septade/b ascospores.

PSEUDOCYPHELLARIA Vain. (Lobariaceae)

Large corticolous lichens with brown upper cortpale brown, pseudocyphellate, tomentose
lower surface, and bright yellow marginal soraliadamedulla; photobiont (in our taxon)
Chlorella-like or Dictyochloropsis apothecia usually lacking, sessile, with thallmargin; asci
Peltigeratype, with 8 brown, fusiform-ellipsoid, 1-3- sefgaspores; pycnidia immersed, with
bacilliform conidia; 1 species in the Ozarks.

Pseudocyphellaria aurata(Ach.) Vain.

In the Ozarks, known only from Missouri, the bofeao old growthPlatanus occidentalislong

the outflow from Greer Spring, where it was disaagein 1986. This species is designated as
Endangered in Missouri. [calycin, pulvinic acidiyanic dilactone]

PSEUDOSAGEDIA (Mull. Arg.) M. Choisy (Tichotheliaceae)

Small crustose lichens with dull, dark gray, coatins to rimose thalli lacking crystals;
photobiontTrentepohlia perithecia small, sessile, black with pale apastlole; asci thin-walled,
with slight apical thickening, with 8 hyaline, elpate, multi-septate spores that are often
attenuate-acuminate at one end; 3 species in thek®z These species were formerly included in
the generaPorina andTrichothelium Reference: Harris (1995).

1. Thallus isidiate; rare . . ... e e e e e e e e P. isidiata
1. Thallus without diaspores; occasional.
2. Corticolous; ascospores 8-13- celled, 38-506X755pum . ... ...........cvvvn... P. cestrensis

2. Saxicolous; ascospores 8(9)-celled, 32-45>u86 .. .......... ..., P. guentheri

Pseudosagedia cestrens{3uck.exE. Michener) R.C. Harris

Occasional on shaded boles of hardwoods in mesis along streams and on wooded floodplain
terraces and in ravines. In our region, the twgtheommon substrates &arpinus caroliniana
andCeltis occidentalis

Pseudosagedia guentheliFlotow) R.C. Harris
Apparently occasional, but more likely overlooked;lightly shaded siliceous rocks.

Pseudosagedia isidiatéR.C. Harris) R.C. Harris

This green, finely isidiate crust is known frometieases at a single site in Missouri and several in
lllinois.
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PSORA Hoffm. (Psoraceae)

Saxicolous or terricolous squamulose lichens vhibkt thalli; lower surface pale, with a minute
hairy tomentum; photobiont chlorococcoitfyrmecia ?); apothecia sessile, plane to convex,
ultimately emarginate; epithecium yellowish to ristidorown, with small yellowish to brownish
orange parietin crystals, KOH+ magenta in sectasti Porpidia-type, with 8 simple, hyaline,
ellipsoid spores typically to 16 x {m; pycnidia absent in Ozark material; 4 specieshim
Ozarks. References: Timdal (1986, 2002).

1. Thallus green to greenish yellow; medulla UVarage (rhizocarpic acid); rare and restricted tooerp soil
pockets in channel sandstone glades .. ... ... i PR. icterica

1. Thallus various shades of gray or brown; meduM:-; on soil and rocks associated with carbonate
substrates.

2. Thallus saxicolous .. ........ ...t e P. pseudorussellii
2. Thallus terricolous.

3. Squamules brown; medulla KOH+ yellow to orange-fnorstictic acid); apothecia
prevailingly laminal, reddish brown . ......... ... ... ... . L. P. russellii

3. Squamules reddish brown; medulla KOH-; apothpéaailingly marginal or submarginal,
Black ... e P. decipiens

Psora decipiengdHedw.) Hoffm.

Squamules dark pinkish tan to brick red, to 6 mwadr with a prominent white erose margin,
irregularly rounded to somewhat elongate or suldplper surface often pruinose, especially
near the margins, the upper cortex sometimes &gsuapothecia common, typically 1-
2/squamule when present, prevailingly marginaluonsarginal, convex, black, to 1.3 mm broad;
epithecium deep reddish brown, the pigmentatiofusirfg into the hymenium.

Occasional on exposed high-base soils over botésliome and dolomite, usually in glades. This
species is almost always associated Widcidium squamulosumvhich has a brown peritheciate
thallus with concolorous margins, as contrastedh whe reddish-tinged, apotheciate thallus with
prominent white margins d¢¥sora decipiens

Psora icterica(Mont.) Mll. Arg.

Squamules green to yellowish green, to 8 mm broatth, narrow, well-defined, involute white
margins, usually sublobate and sometimes appeatmgst foliose; upper surface occasionally
with cracks and marginal zones of faint pruina; olledpale yellow, particularly in the upper
portions; apothecia occasional, prevailingly larhil@own to darkening, plane to convex, to 1.4
mm broad; epithecium yellowish brown. [rhizocarpaid]

Rare and restricted to thin soil pockets over Pgmasian channel sandstones in glades in the
Springfield Plains subsection of the western Missd@zarks, associated with characteristic

vascular species such @socarpon minimurandSelenia aurea These sandstones were formed

in braided freshwater streams, and have an unasugbosition including several heavy metals.

Psora pseudorusselliiTimdal

Squamules tan to brown, or grayish brown in moradsk sites, to 7 mm broad, rounded to
sublobate, loosely adnate, with free or upturnéekt white margins; upper cortex lustrous,
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usually not pruinose, sometimes with frequent fisspapothecia common, prevailingly laminal,
reddish brown, to 1.5 mm broad, convex, usually [@ss per squamule.

Frequent and characteristic on exposed dolomitglades and on bluff summits, occurring on
both bedrock and boulders. This species also scbut less frequently, on limestone glades. A
single collection from St. Louis County is from oWeathered concrete. Because extensive
exposures of carbonate bedrock are limited in duthern Ozarks, this species is most common
in the northern two thirds of the region.

This species sometimes survives in shaded haloitatgergrown glades, and the scars left by the
thalli can be seen long afterwards in overgrowrdebaglades, testifying to their formerly more
open characterLecidea lurida a species of similar habitats, might key heréxas concolorous
thallus margins and smaller, dark apothecia.

Psora russellii(Tuck.) A. Schneid.

Squamules chocolate brown to occasionally moreigiaynged, round to convolute, to 6 mm
broad, loosely adnate, with the prominent thick tesmargins frequently + upturned; individual
squamules often massing into continuous mats; uppgace sometimes locally or completely
pruinose; apothecia common, to 8/squamule, prexgylilaminal, to 1.5 mm broad. [norstictic
acid]

Uncommon and sporadic, but often locally abundant, exposed thin soils over extensive
dolomite bedrock in glades, often associated Wigbra decipiens, Placidium squamulosand,
less commonlyHeppia adglutinata

PSOROGLAENA Miill. Arg. (Verrucariaceae)
Minute filamentous or crustose lichens with papdl@ortical cells; photobiont chlorococcoid;
perithecia semi-immersed, pale to dark, with apastlole; paraphyses absent; hymenial gel 1+
bluish to orangish; asci fissitunicate with 1-8nsaersely septate to muriform spores; pycnidia
unknown; 1 species in the Ozarks.

Psoroglaena dictyospordA. Orange) Harada
Rare; known only from old hardwood logs in two wiaodis in the northern Ozarks. This species
was formerly known aMacentina dictyosprr&\. Orange.

PSOROTICHIA A. Massal (Lichinaceae)

Saxicolous crustose lichens with low granular sidhe thallus black, gelatinous, areolate to
squamulose; photobiontChroococcidiopsis apothecia subimmersed, with a granular thalline
margin, the disk brown; asci cylindrical, IKI-, Wtut apical thickenings or structures, with 8
simple, ellipsoid spores; pycnidia immersed, widitibiform conidia; 1 species in the Ozarks.

Psorotichia schaereri(A. Massal.) Arnold

This diminutive black crust is frequent, but ofteverlooked, on exposed hard carbonate rocks,
occurring on both dolomite and limestone. It tgbie occurs on low horizontal surfaces,
growing on small fragments, boulders, and bedrtak.f
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PSORULA Gotth. Schneid. (Psoraceae)

Small brown to grayish squamulose lichenicoloukdits; photobiont chlorococcoid; apothecia
black, marginal, sessile, lacking a thalline margisci Porpldl&type with 8 hyaline, ellipsoid,
S|mple spores; pycnldla unknown in Ozark matesalssile, marginal, typically greenish, with
ellipsoid conidia; 1 species in the Ozarks. Thisnospecific genus differs fromsorain the
KOH- reaction of all parts of the apothecia, thesgnce of green pigments in the apothecia and
pycnidia, and the lack of calcium oxalate crystalthe thallus.

Psorula rufonigra (Tuck.) Gotth. Schneid.

Small, thick, crenate to rounded squamules to 21 bmoad, brown to grayish or olive brown,

occurring singly or more commonly imbricate, padiynate, with thickened, distinctly dark gray
margins; upper cortex smooth, somewhat lustrousgeiosurface dark, frequently with a pale
marginal zone on the unattached portions of thearsgle, the dark attached portions with dark
tomentum-like filaments to 0.08 mm long; apothecammon, marginal to submarginal or
sometimes even appearing extramarginal, black,.3omim broad, initially hemispherical but

ultimately plane, with slightly thickened marginspithecium bluish to greenish gray, lacking
crystals; hypothecium pale to purplish gray; asoos simple, hyaline, irregularly ellipsoid, ca.
11-14 x 5-6um; pycnidia not seen in Ozark material.

Occasional through the Ozarks, on exposed to vghyly shaded siliceous rocks, growing on
Spilonema revertengisually on flat surfaces, small depressionsnocrevices, and often on a
thin layer of fine silty soil. This species occumsareas with large siliceous bedrock exposures,
such as sandstone, igneous and chert glades affd, dnd on solitary sandstone and chert
boulders in dolomite glades. Global distributioacattered throughout the temperate Northern
Hemisphere, mostly in semi-arid sites.

Psorula rufonigra is apparently an obligate parasite @&pilonema revertensa minute,
subfruticose cyanobacterial lichen, and all the fOzmllections have varying amounts of the
characteristic cushions of branched brown filamehegacteristic of th8pilonema

PUNCTELIA Krog (Parmeliaceae)

Medium-broad lobed, light gray, adnate foliose déich with a pseudocyphellate upper cortex
containing atranorin and white to pale brown lowertex with numerous, simple to coalescing
rhizines averaging ca. 0.5 mm long; photobidinébouxia apothecia sessile, with a thalline
margin; epithecium brown, hypothecium pale, akecanoratype, with 8 simple, hyaline,
ellipsoid spores typically 12-16 x 7-8in; pycnidia pale to dark, laminal, immersed; coaidi
unciform to elongate bacilliform; 6 species in tBearks. References: Adler (1997), Aptroot
(2003), Krog (1982), Wilhelm & Ladd (1992).

1. Thallus without diaspores.
2. Medulla C-, containing only fatty acids; almestariably corticolous .............. P. bolliana
2. Medulla C+ red, containing lecanoric acid; amwlbus or saxicolous ...........\ P. graminicola
1. Thallus isidiate or sorediate.
3. Thallus with fine cylindrical isidia, these ulyalarkened at the apices ............ P..rudecta

3. Thallus sorediate, and sometimes also beariad arflattened lobules.

202



4. Soredia coarse and granulose, frequently agsdoieth partially corticate granules; thallus
after copiously lobulate . .. ....... ... .. . . P. missouriensis

4. Soredia farinose; thallus not markedly lobulate.
5. Thallus smooth; soredia often in round lamimsba ........... P. subrudecta

5. Thallus foveolate-ridged to scrobiculate; somemevanmgly marglnal and/or
associated with the thallus ridges ........ - . P. perreticulata

Punctelia bolliana (Mull. Arg.) Krog

Thallus large, to 15 cm broad, pale gray to blgshy, occasionally with lobules associated with
the lobe margins, pseudocyphellae, and crackseiupiper cortex; lobes apically expanded and +
rotund, to 6 mm broad; upper cortex often + redularrinkled and ridged; pseudocyphellae

common, well separated, round to slightly elong&d-0.2 mm broad, tending to be more

disposed towards the thallus ridges; apothecia comtaminal, with strongly constricted bases,

initially cupuliform but becoming less so with ageéth conspicuously pseudocyphellate thalline
margins, the £ plane brown disks to 12 mm broadnjgya common, laminal, immersed, tending

to be grouped towards the lobe tips, the pale tionately dark exposed apices 0.04-0.08 mm
broad; conidia bacilliform, 4-7 x 1-14m. [atranorin, fatty acids]

Locally frequent on hardwoods addniperusin exposed habitats, such as in glades and along
borders of old fields. This species is more comnmotine grassland biome of the Great Plains to
the west of the Ozarks, and tends to be more commthe northern and western Ozarks, where
open habitats, including anthropogenic openings,naore commonPhyscia aipoliahas similar
habitat affinities and distributional patterns letOzarks, and the two species are sometimes
associated. There is a single collection fromgatly shaded sandstone boulder in the western
Missouri Ozarks.

A C test is necessary to distinguish this speciesnfthe morphologically identicaP.
graminicola which occurs in similar habitats; the two are stimes associated. The medulla of
both species is often very faintly yellowish-dingy.

Punctelia graminicola (de Lesd.) Egan

Thallus large, to 15 cm broad, pale gray to blyshy, lobes apically expanded and * rotund, to
5(-6) mm broad; upper cortex sometimes somewhatnkiad, occasionally Iobulate
pseudocyphellae common, well separated, rounddbtkyl elongate, 0.1-0.2 mm broad, tendlng
to be more disposed towards the thallus ridgesthaps@ common on corticolous specimens, rare
on saxicolous thalli, laminal, with strongly consted bases, initially cupuliform but becoming
less so with age, with conspicuously pseudocypteettzalline margins, the + plane brown disks
to 12 mm broad; pycnidia common, laminal, immergedding to be grouped towards the lobe
tips, the pale to ultimately dark exposed apic€4-0.08 mm broad; conidia bacilliform, 4-7 x 1-
1.3um. [atranorin, lecanoric acid]

Infrequent on exposed to lightly shaded trees inithts similar to those d?. bolliana Punctelia
graminicolaalso occurs regularly on lightly shaded, usuatinewhat mesic, faces of massive
siliceous bluffs and outcrops in intact woodlandl aglade systems. Rhyolite and sandstone
appear to be preferred substrates, and lichen iags®dn these habitats inclu@occocarpia,
Palmicola, Parmotrema madagascariaceum, Pertuspliitiana andUsnea amblyoclada

This lichen is similar to and has often been mistatorP. hypoleucitegNyl.) Krog, a species of
the desert Southwest with straight filiform conidisually > 10pum long. Adding to the
confusion,P. graminicolawas long known a®. semansiangdW.L. Culb & C.F. Culb.) Krog,
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until the recent nomenclatural correction by Eg200@). Although it is probably not significant
on a statistical basis, among local populationscin@dia of this species appear to be slightly
narrower than those d?. bolliana One puzzling corticolous collection from Pet@sunty,
Missouri, Ladd 14264 is a mixture of typicaP. graminicolaand a morphologically identical
thallus with distinctly curved, filiform conidia 1 um long.

Punctelia missouriensisG. Wilh. & Ladd

Thallus to 20 cm broad, with broadened lobes tylyida 5 mm broad, the margins often tinged
brownish; upper cortex * lustrous, commonly lobelaiften with weak white reticulations near
the lobe tips; pseudocyphellae abundant, minutelycfate near the lobe margins to 0.3 mm
broad on older portions of the thallus, often withe or two elongate cracks in the cortex
radiating from the pseudocyphella; pseudocyphealia@ cortical cracks commonly erupting into
coarse, granular or lobuliform, often partially tcate, sorediose granules, these soraliate
eruptions with <10 granules each, but sometimesesoiag into larger areas. Apothecia very
rare, to 6 mm broad, with frequent pseudocyphetiad sorediose granules on the thalline
margin; pycnidia rare; conidia narrowly bacilliforntypically 5-5.5 x 0.8um. [atranorin,
lecanoric acid]

Common throughout the Ozarks on a variety of liglshaded substrates in wooded uplands,
including hardwoods, conifers, and siliceous roakten associated witR. rudecta The type
collection of this species is from the Ozarks, iraWford County, Missouri (Wilhelm & Ladd
1992). Global range: North and South AmericaHomissouriensisP. punctilla(see below) also
occurs in Africa.

This species has been confused WthudectaandP. subrudectdecause of misinterpretation of
the nature of the diaspores. When wet, the thafuB. missouriensiss paler than that oP.
rudecta Even when the lobules & missouriensigppear isidioid, they are not dark tipped like
the finely cylindrical isidia ofP. rudecta Punctelia subrudectdas farinose soredia in well-
delimited soralia, wherea$. missouriensishas soredia in patches associated with the
pseudocyphellae on the upper cortex. Adler (1@@&8cribed the morphology of the diaspores in
detail, and included. missouriensisvithin P. punctilla(Hale) Krog, but Van Herk and Aptroot
(2000) considered the species to be distinct; Wilhend Ladd (1992) provided a key separating
the two. The distinctions appear sufficient totifysmaintaining local material as a separate
entity for now. Punctelia missouriensis occasionally parasitized Nectriopsis parmeligesee
discussion undédP. rudecta

Punctelia perreticulata (Rasénen) G. Wilh. & Ladd

Thallus pale blue gray, the lobes typically 4 mmess broad, with crenate to sub-lobed tips, the
margins concolorous with the upper cortex or br@hronly in a very narrow band; upper cortex
often dull, with conspicuous reticulate patternrimfges and wrinkles creating a scrobiculate
appearance; pseudocyphellae sparse, to 0.2 mm, bnoetly transformed into round soralia with
farinose soredia; soralia prevailingly marginal @sgociated with thallus ridges, often coalescing
and becoming elongate linear masses of farinosdsgrapothecia unknown in Ozark material;
pycnidia very rare; conidia narrowly bacilliform,8x < 1 um. [atranorin, lecanoric acid]

Local on corticolous substrates in exposed to lygbihaded sites scattered through most of the
Ozarks, often associated with glade and bluff sgsten intact habitats. Exposed branches and
boles of old growthJuniperus virginianaandJ. asheiappear to be favored substrates, although
this species also occurs Bmus echinata, Ulmus alatand rarely on other hardwoods.

See discussion undBr subrudectaegarding taxonomic issues between these twaemntit
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Punctelia rudecta(Ach.) Krog

Thallus blue gray, the lobes to 5 mm, with disiindirownish margins; upper cortex lustrous,

often with indistinct whitish reticulations nearettiobe tips; pseudocyphellae common, minute
near the lobe tips but to 0.2 mm broad on oldetigos of the thallus; cylindrical isidia abundant,

typically to 0.2 x 0.1 mm, with dark brown tips,nsetimes branched or coralloid, arising from

the upper cortex, pseudocyphellae, and lobe margmall marginal lobules sometimes present;
apothecia uncommon, to 5 mm broad, with abundaetgscyphellae on the thalline margin;

pycnidia unknown in Ozark material. [atranorirgdeoric acid]

In terms of both number of individuals, ubiquitydatotal biomass, this is the most common and
pervasively distributed lichen in the Ozarks, oco throughout the region on virtually all
corticolous and saxicolous substrates, as wellegsrticate logs, in dry to mesic conditions and
exposed to deeply shaded sites. It is nearly utzigsion a wide variety of trees, occurring on all
portions but the youngest canopy branches.

Young thalli in shaded habitats are often sparselyonly incipiently isidiate, but can be
distinguished fronP. graminicolaby the habitat and the less wrinkled lobes wityudar pale
markings near the tips. Corticolous specimensPofrudectain woodlands are frequently
parasitized byNectriopsis parmeliagBerk. & M.A. Curtis) D. Hawksw. (Hypocreaceae), a
lichenicolous fungus with fuzzy, orange-pink, glsbgerithecia to 0.2 mm broad sessile on the
upper surface of the host thallus. The ascospirdse Nectriopsisare unusual in that each ascus
produces one or two large macroascospores and arkedly smaller microascospores; both
spore types are hyaline, ellipsoid, and 1-septa@ther lichens that are parasitized Ny
parmeliae in the Ozarks include-lavoparmelia caperata, Myelochroa aurulenta, Phssc
americana, Punctelia missouriensis Pyxine soredetd rarely,Heterodermia obscuratand
Lecanora hybocarpa The host thallus becomes necrotic in the regibnthe Nectriopsis
infestation.

Punctelia subrudecta(Nyl.) Krog

Thallus pale blue gray, the lobes typically 4 mmess broad, with crenate to sub-lobed tips, the
margins often brownish tinged; upper cortex noboly slightly and inconspicuously wrinkled;
pseudocyphellae common, particularly towards tle lbps, to 0.2 mm broad, in older portions
of the thallus these typically transformed intocualar soralia ca. 1 mm broad, with abundant
farinose soredia; small areas of marginal soraiaetimes also present; apothecia unknown in
Ozark material; pycnidia unknown in Ozark materifgtranorin, lecanoric acid]

Occasional in lightly to moderately shaded habjtatually on conifers in sites with remnant
natural integrity, but also known from several spsmf hardwoods. A favored substrate is the
lower boles and bases #finus echinatain open wooded uplandsUlmus alatais another
common substrate, and a single collection is knfrarm a shaded sandstone boulder.

Ozark material of this taxon is questionably distifrom P. perreticulata Although the two
entities are clearly distinguishable at their extes, there are some intergrading specimens.
Adler and Ahti (1996) determined that the onlyable character was the conidia: narrow and
elongate inP. perreticulataand unciform inP. subrudecta They regarded the presence or
absence of ridges in the upper cortex as an emmeotally induced variant. Van Herk and
Aptroot (2002) regard the ridged upper cortex aodhlg type and distribution as valid, and
found them to be correlated with conidial typesnfdstunately, none of the Ozark material has
pycnidia. A specimen d?. subrudectdrom north-central KentuckyL@dd 2332] that appears
identical to Ozark concepts Bf subrudectdas narrow, elongate conidia. While the two adit

in the Ozarks may be conspecific, it is interestimgnote that they have different niches, and, in
the rare situations where they occur together, @pjoebe readily distinguishable. To complicate
matters further, it seems likely that the Europeamcept ofP. subrudectaupon which the type is
based, differs from the material to which the ndrag been applied in North America.
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PYCNOTHELIA Dufour (Cladoniaceae)

Small gray fruticose lichens arising from a pegsistgranular primary thallus, the pseudopodetia
hollow, corticate, simple to branched, narrowing dark tips; photobiont chlorococcoid;
apothecia unknown in Ozark material, rare, terinomathe pseudopodetia; astiadoniatype,
with 8 simple to 1-septate spores; pycnidia apibabwnish, with curved, filiform conidia; 1
species in the Ozarks.

Pycnothelia papillaria Dufour
The pseudopodetia are usually constricted at the.ba

Rare on thin soil and sparse humus over extensindssone exposures in glades. This species is
known from only a few sites scattered in the sauthwlf of the region, and seems to have a
predilection for freshwater sandstones, which havegh content of heavy metals. [atranorin &
protolichesterinic acid]

PYRENOCOLLEMA Reinke (Xanthopyreniaceae)

Saxicolous crustose lichens with a thin or obsc¢hedlus; photobiont cyanobacterial; perithecia
dark, superficial to immersed in the substratej apéculate, IKI-, with 8 1-septate, typically
asymmetrical, spores; pycnidia with bacilliformeitipsoid conidia; 2 species in the Ozarks.

1. Ascomata collapsing and becoming cupuliformpapores 30-35x 13-3&m .............. | P. cupulare

1. Ascomata not collapsing, convex; ascospores3I@&11lum ...................... P. prospersellum

Pyrenocollema cupularesp. provis.

Thallus immersed, seen only as brownish flecks ref photobiont between rock crystals.
Photobiont/host cyanobacterial with bright yellovolwn sheaths. Ascomata mostly immersed, to
0.5 mm in diameter, with the upper part aroundotstbroadly collapsing with the dry ascoma
resembling an apothecium with raised margin. Asocosp large, 30-35 x 13-1qum.
Microconidia narrowly ellipsoid to * fusiform, 462 pm.

Known from a single collection from dolomite in thed of a seasonal stream ravine in Ozark
County, Missouri.

Pyrenocollema cupulares unique in the genus in the ascomata which ge#lan a very regular
fashion fooling the casual observer into thinkibgsia discomycetous lichen. Other species of
Pyrenocollemamay show a small indentation around the ostiolbet flattened when dry but
none form such a broad depressed area. Additiorthly ascospores are the largest yet
encountered in the genwRyrenocollema cupulareeems to be semiaquatic as is common in the
genus. It is known only from the type locality.

Pyrenocollema prospersellumNyl.) R.C. Harris

Rare, known only from dolomite above Table Rockéd.ak
PYRENULA Ach.nom. cons(Pyrenvlaceae)

Syn. meth. lich. 117. 1814. Type (conservéd)nitida (Weigel) Ach.

Corticolous crustose lichens with thin or obscuentinuous thalli and immersed perithecia,
photobiont Trentepohlia; asci fissitunicate, witighe brown, ellipsoid, 3-septate to muriform
distoseptate spores; 9 species in the region. &efes: Harris (1989. 1995).
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1. Ascospores 3-septate (rarely submuriforrR.isubelliptica.

2. Ascospores with a layer of endospore separatingn of terminal locules from the outer spore
wall.

3. Ascospores small, 21-26 x 8.541M; hymenialgel+ ................... P. micheneri
3. Ascospores larger, 24-45 x 1044m; hymenial gel I+ or.

4. Hymenial gel+; ascospores with a dark cap at ends, 36-45 x 4231 thallus
usually UV+ yellow; onCarya

4. Hymenial gel I+ orangish; ascospores withouakaap at ends; thallus UYon
hardwoods butrarel@arya . ........... ... ... . 5

5. Ascospores with median lumina longitudinallyrejate, occasionally
submuriform, 24-35 x 10-1pm; hymenium inspersed ... .P. subelliptica

5. Ascospores with median lumina not elongate, 3%-43-17um, never
submuriform; hymenium notinspersed .................. P.punctella

2. Ascospores with lumen of terminal locules diyeagainst the outer sporewall ................
6. Ostiole * lateral; ascospores with terminal lestelongate ............. P. cuyabensis
6. Ostiole apical; ascospores with terminal locmeselongate.

7. Thallus olivaceous, shiny, UV+ yellow; hymeniimspersed; common .........
............................................. P. pseudobufonia

7. Thallus whitish, matt, UY; hymenium not inspersed .............. P. plittii
1. Ascospores muriform, 40-60 x 16-gim.

8. Ostioles eccentric, at the end of a short neskally several closely approximated or even fuséal i
a common plate; ascomata in groups clustered aroamiglal point . ................. P. ravenelii

8. Ostioles apical, not fused, flush or slightlypken; ascomata not in groups, clustered around a
central point but may be crowded and irregularlgrapsed but ostioles remain separate ...........
............................................................... P. leucostoma

Pyrenula caryaeR. C. Harris

Occasional on smooth bark of boles or branche®ohg hickories mostly in oak-hickory or oak
woods but once ofladastris luteaPyrenula caryagfirst discovered in the Ozarks and typified
by a Missouri specimen, is known from scatterelfections in the southeastern United States
from North Carolina to northern Florida. If the bina is UV+ there is no problem identifying this
species since the only other UV+ speckespseudobufoniehas very different ascospores. If the
thallus is UV-, the definitive character of the odd dark capthatends of the ascospores is hard
to see without a good microscope and one may hawepend on the-1hymenium and the
substrate to separate it frdPn punctellawhich has similar ascospores. [* lichexanthone]

Pyrenula cuyabensigMalme) R. C. Harris

Rare on boles of hardwoods. The orientation ofds#ole is not always clear but the elongate
terminal lumina are diagnostic.

Pyrenula leucostomaAch.
Rare onAcerandCarpinusin floodplain forest from a single site at the tmunmost edge of the
region. This is a subtropical/tropical species camrim the southern part of the Coastal Plain but
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one record as far north as New Jersey. In extegct it is distressingly variable apparently in
relation to the host tree. The ascospores witherafew and comparatively large locelli are
distinctive although often collected with all or st@scomata moribund lacking ascospores.

Pyrenula micheneriR. C. Harris

Known from a single collection ofarpinus carolinianain mesic hardwoods from Oregon
County, Missouri. WherP. micheneriwas described in 1989, it was thought to be priybab
extinct as all three known collections were presido 1900. It occurs in North Carolina,
Pennsylvania and Ontario, and was recently diseaver north central Kentucky. It is a rather
undistinguished species defined by the combinatibascospore size and type, hymenium,
small crystals around the ostiole and UtWhallus.

Pyrenula plittii R. C. Harris

Known from a single Arkansas collection on boleFafjusin mesic woodsPyrenula plittii has
the same spore type & pseudobufonidut differs in whitish, UV thallus and uninspersed
hymenium. It was described only in 1989 and likemichenerithought to be possibly extinct as
it had not been collected since 1910. It is knowamf scattered localities in the Northeast.

Pyrenula pseudobufonia(Rehm) R. C. Harris

Frequent on shaded boles of hardwoods, m@ailgrcus in woodlands. This is the most common
species in eastern North America and the Ozarloredii is one of two species with UV+ yellow
thallus and differs fromP. caryaein spore type and inspersed, I+ blue green hymeniu
[lichexanthone]

Pyrenula punctella (Nyl.) Trevisan

Uncommon in mesic floodplain woodlands; known fro@arpinus caroliniana Carya
cordiformisandFagus It is recognized by ascospore size and type,speirsed, UV+ orangish
hymenium and UV thallus.

Pyrenula ravenelii (Tuck.) R. C. Harris

Occasional on hardwoods in mesic areas. Local saibst areAcer rubrum and Carpinus
caroliniana It differs from the only other species in ouripegwith large muriform ascospores
leucostoman having aggregated ascomata joined by the astioécks and in slightly broader
ascospores with smaller, more numerous locelli.

Pyrenula subelliptica(Tuck.) R. C. Harris

Occasional on hardwoods in woodlands, usually irsimsites. Widely distributed in eastern
North America from Canada to South Carolina. Ifeds from species with similar ascospores in
the elongated median spore lumina and inspersedor&hgish hymenium. The inspersed
hymenium is unusual associated with this ascosypee

PYRRHOSPORA Korb. (Lecanoraceae)
Corticolous crustose lichens with pale gray, camduns, granular thalli; photobiofirebouxia(?);
apothecia sessile, brown to bright orange-red,itack thalline margin; astiecanoratype, with
8 small, hyaline, ellipsoid, simple spores; pycaidinmersed, with filiform, typically curved,

conidia >10pm long; 2 species in the Ozarks.

1. Apothecia bright red, >0.5 mm broad at matusitith irregular to crenate margins .......... P.russula

1. Apothecia pale to dark brown, without reddististj<0.4 mmbroad ...................... P. varians
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Pyrrhospora russula (Ach.) Hafellner

Rare and scattered, on exposed small branchesravbads near permanent humidity sources,
such as perennial streams and rivetdmus alatais a common substrate. This is a common
species of the Gulf coastal plain in the southeasstates, but becomes rare in the Ozarks.
[fumarprotocetraric acid, lichexanthone]

Pyrrhospora varians Ach.

Very common on exposed twigs and branches in exbtsdightly shaded sites, including the
canopy level of trees in mature woodlands, as aglbn smaller trees and lower branches in
clearings and along woodland edges. This spesiemeé of the first pioneer lichens to inhabit
exposed young branches in woodlands, growing Aittandinea polyspora, Arthonia caesand
Lecanora strobilina Hafellner (1993) noted that this taxon doeshete the generic characters
of Pyrrhospora but did not suggest where it should be assigHedkis (1995) suggested interim
replacement inLecidea although a new segregate genus may be a morepmate final
disposition. [xanthone]

PYXINE Fr. (Physciaceae)

Narrow-lobed, bluish gray, sorediate foliose lichkewith marginal pseudocyphellae and
pigmented medullary tissue; upper cortex with pauiowards the lobe tips; lower cortex black,
rhizinate; photobionfrrebouxia apothecia rare, sessile, with black disks anbadlihe margin,
epithecium blue-black, KOH+ purple; adcecanoratype, with 8 brown, ellipsoid, 1-septate,
thick-walled spores; pycnidia not seen in Ozarkenal, laminal, immersed; conidia bacilliform,
to 4um long; 2 species in the Ozarks. Reference: AniRef02).

1. Upper cortex UV+ yellow, KOH- (lichexanthone peat, atranorin absent); discrete patches of fimiéew
pruina near the lobe tips but not extending toeatige of the lobes, the pruina appearing continugtisn the
patch even at 15x magnification ... ......... . . ..o P. subcinerea

1. Upper cortex UV-, KOH+ yellow (often difficulbtdetect because of the yellow medulla — lichexaméh
absent, atranorin present); diffuse patches ofseogranular pruina near the lobe tips and extenditige
edges, the pruina readily distinguishable at 15gnifation ............................ P. sorediata

Pyxine sorediata(Ach.) Mont.

Thallus adnate, bluish gray to dark gray, sometimigis locally brown tinted zones, often paler
gray towards the lobe tips; medulla dull mustartoyeto dingy orangish yellow; lobes typically
1-1.5(-2) mm broad, not notably expanded at theg, tipoderately sublobed, with elongate white
pseudocyphellae along the margins; upper cortexlyneooth, with patches of diffuse, coarse
white pruina towards the lobe tips, the patchesradihg to the edges of the lobes, with the pruina
to 0.05 mm broad; soredia common, pale lead graglyf granular, in rounded to sublabriform
marginal soralia — and sometimes also in laminahlso near the lobe margins; lower cortex
black, densely rhizinate, with abundant short, rotbeanched, rhizines; apothecia very rare, to 2
mm broad, laminal, with well-developed thalline gias. [atranorin, terpenes, unknown
pigment]

Very common in wooded uplands throughout the Ozavksshaded lower boles and bases of
hardwoods andluniperus as well as on shaded, often mossy boulders oft,cdelomite,
sandstone, and igneous rocks. This species is ragrgdarly saxicolous than B. subcinerea
and also occurs in more disturbed habitats, suethoag older trees in fencerows.

Pyxine subcinereaStirton

Thallus closely adnate, bluish gray to dark graydoila pale lemon yellow; lobes much
branched, not notably expanded at the tips, to 1 nwad; marginal pseudocyphellae usually
present but obscure and inconspicuous; upper ceroth; lobe tips with discrete patches of
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continuous fine white pruina, but separated frometges of the thallus by a distinct zone of bare
cortex; soredia abundant, pale, farinose, in othrcto sublabriform, marginal or sometimes
laminal soralia near the lobe edges, the indivicaaalia typically to 0.5 mm broad; lower cortex
black, with scattered simple to furcate rhizinegally < 0.4 mm long. [lichexanthone, terpenes,
unknown pigment]

Abundant in woodlands throughout the Ozarks, oaocgron all levels on trees in wooded
uplands, but seldom detected in the canopy unhlesgranches are assayed with UV light, since
the thallus is typically minute and fragmentaryhisl species has been documented from most
hardwood trees in the Ozarks, as well as commoedyming onJuniperus It rarely occurs on
shaded rocks in wooded uplands, where it has emmded from sandstone and dolomite.

A related speciesyxine caesiopruinos@uck.) Imshaug, occurs just south of the Ozarkthe
Ouachita region of Arkansas and should be lookedrfahe extreme southern Ozarks; it has
coarser soredia and pruina, angular white macufa¢he upper cortex, and a KOH+ purple
medullary reaction.

RAMALINA Ach. (Ramalinaceae)

Yellowish green fruticose lichens with basally atted, flattened, shrubby thalli; photobiont
Trebouxig apothecia sessile to substipitate, with thalfimergin and pale tan disks; agacidia
type, with 8 hyaline, narrowly ellipsoid, 1-septasemetimes curved spores; pycnidia laminal,
subimmersed, with bacilliform conidia; 4 speciesha Ozarks. Reference: LaGreca (1999).

1. Thallus esorediate; almost always corticolous.
2. Containing usnic acid only; UNCOMMON . . ... ..o i e R. americana
2. Containing some combination of divaricatic, everor lecanoric acids . ... .. R. culbersoniorum
1. Thallus sorediate; saxicolous.
3. Medulla P+ orange red (protocetraric acid) .. ..o oo oo it R. petrina

3. Medulla P- .. e e R. pollinaria

Ramalina americanaHale
Uncommon on exposed branches and boles of hardwoaftisn occurring onFraxinus
americanaalong margins of glades. [usnic acid (often i ncentrations)]

Ramalina culbersoniorumLaGreca

Occasional on the upper portions of canopy treesaadlands, as well as sometimes on lightly
shaded lower boles. This species can become yoahlindant in limited areas along glade
margins or in clearings reverting to young woodlamgt this only occurs in rare instances, and
many seemingly similar sites are devoidRdmalina Some populations in the region contain
lecanoric acid in the medulla and react C+ red 4s ih chemical strain 5 of Culbersen al.
(1990). These populations are morphologically agalis to the C- populations, but the lecanoric
acid containing strain is more likely to occur xtensive mature woodlands, in moderately heavy
shade. Taxonomy of corticoloamalinapopulations is problematical; there is almostaiaty
more than one species represented in the confasimglex of morphologies in the Ozark region.
Our material ranges from small, almost linear thaith essentially smooth upper cortex, to
broadly expanded, coarsely rugose thalli exceediegn broad. [usnic acid, plus divaricatic or
evernic & lecanoric acids]
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Ramalina petrina Bowler & Rundel
Rare on lightly shaded massive sandstone expoatiges$ew sites in the Arkansas portion of the
southern Ozarks, often in sheltered microhabitfanorin & protocetraric acid]

Ramalina pollinaria (Westr.) Ach.

Rare; in habitats similar to those f&. petring known from a few Arkansas and Missouri
localities scattered through the southern half lid ©Ozark region. Previous reports Rf
intermedia(DeliseexNyl.) Nyl. from the Ozarks should be referred hejevernic & usnic acids]

RAMONIA Stitzenb.(Gyalectaceae)
Ber. Thatiigk. St. Gallischen Naturwiss. Ges. 186l68. 1862. Type (monotype)R.
valenzueliangMont.) Stitzenb.

Minute crustose lichens with immersed thallus; pbaint Trentepohlia apothecia immersed,
deeply cup-shaped, opening by a broad pore, witlragked-lobed apothecial margin, well-
developed periphysoids, I+ dirty blue-green hymlegé, unbranched paraphyses, mostly with I-
asci with 8 or numerous nonseptate, transversgiiate or muriform spores; 2 species in the
Ozarks.

References: ¥zda, 1966, Folia Geobot. Phytotax. Bohemoslov.54-175; \&kzda,1967, Folia
Geobot. Phytotax. 2: 311-317. Coppins, 1987, Liohayist 19: 409-417.

1. Ascospores nonseptate, 6-8 x 3431, halonate .............. ... ... . ... ... .. ... R..microspora

1. Ascospores 7-septate, acicular, 25-30 x 4an5not halonate ........................ Ramonia sp

Ramonia microsporaVézda

Thallus immersed, light green-gray. Apothecia aliyi immersed and closed, breaking open and
form deep cups opening by a broad pore with maraghally cracked into small lobules, more
emergent with age, pinkish white, 0.3-0.7 mm agrasth pore 0.1-0.2 mm across. Exciple pallid
with a well developed layer of periphysoids on insarface. Paraphyses slender, unbranched.
Hymenial gel I+ dirty blue-green. Asci = cylindricavith tapered tip, I-, with numerous
nonseptate spores. Ascospores 6-8 x JzB5halonate.

Known from the Ozark region by a single collectioom Butler County, Missouri. There is also
one collection from Jefferson County, Arkansas Isaitthe Ozarks. The type is from Argentina
with the first report for North America from Lousia. There are additional unpublished records
from Florida, Georgia and South Carolina. All therth American collections are from boles of
oaks in mesic hardwoods.

Ramoniasp.

Thallus immersed, light green-gray. Apothecia imgee; deep cup-shaped, opening by a large
pore; disk visible through pore, yellow; marginiedly cracked, whitish, ca. 0.3 mm across; pore
ca. 0.15 mm across. Exciple pallid with a layepefiphysoids on the inner surface. Paraphyses
slender, unbranched, with weakly clavate tips. Asatylindrical, with 8 spores. Ascospores
acicular, 7-septate, not halonate, 25-30 x 4pdrb

MISSOURI: Barry County: Roaring River State Pamkyine N of cabins, NW of Nature Center
along CR F, 3634'50"N, 9350'00"W, E-facing slope thwidolomite outcrops in
Quercusdominated forest, on bole Gfarya 3 Nov 2000Harris 44770-A(NY).

This specimen seems to be a member of RhduteolaVézda group differing in narrower
ascospores. Coppins (1987) found the British reatsd somewhat at variance with the eastern
European type collection d&. luteola Only additional material can resolve whether aog or
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several taxa should be recognized. Even less coumsys that the previous species, the single
Ozark collection is very scanty. We can only hapstumble on better material.

RHIZOCARPON RamondexDC. (Rhizocarpaceae)

Saxicolous crustose lichens with rimose to arediagédli; photobiont chlorococcoid; apothecia
marginal or attached to hypothallus; aRtiizocarportype, with 8 hyaline to green or brown, 1-
septate to more commonly muriform spores; pycridia and reported from only a few members
of the genus, unknown in Ozark material, immersethe areoles or sessile on the hypothallus,
with bacilliform to acicular conidia; 5 speciestire Ozarks. References: Fryday (2000, 2002).

1. Cortex and medulla C+ pink (gyrophoric acidpmgs greenishto brown .................. R. grande
1. Cortex and medulla C- (gyrophoric acid absesgiiires hyaline (sometimes becoming pale brownistya).
2. Spores 2-celled.
3. Exciple dark internally, without crystals; meldlKOH- . .............. R. hochstetteri
3. Exciple pale internally obscured by small crigst§ OH+ yellow or red . .R. cinereovirens
2. Spores muriform.
4. Medulla I+ violet ... ... .. R. distinctum

4. Medulla b .. R. reductum

Rhizocarpon cinereovirens(Mull. Arg.) Vain.
Rare locally, on lightly shaded sandstone in wood$a mostly in the central and eastern Ozarks.
[1) norstictic acid 2) stictic + norstictic acids]

Rhizocarpon distinctum Th. Fr.
Known only from an unconfirmed literature repourfr chert in the north-central Ozarks.

Rhizocarpon grande(FlorkeexFlot.) Arnold

Occasional on exposed, massive siliceous escarpmentally associated with glades and bluffs.
This species occurs on igneous substrates in tiemebut is also known from massive chert
exposures in the western Ozarks. [gyrophoric &tistiacids]

Rhizocarpon hochstetteri(Korber) Vain.
Rare, on siliceous rock in open woods.

Rhizocarpon reductumTh. Fr.
Uncommon on siliceous rock, including chert fragtsem carbonate areas, as well as on
sandstone and igneous rocks. [stictic acid]

RHIZOPLACA Zopf (Lecanoraceae)

Centrally attached, thickly areolate to umbilicathens with yellow-green upper cortex, lacking
rhizines; photobionfTrebouxia apothecia sessile, tan, crenulate to incisedh \@itsomewnhat
irregular thalline margin; asdiecanoratype, with 8 simple, hyaline, ellipsoid sporescpylia
immersed, with curved, filiform conidia; 1 specieghe Ozarks. Reference: McCune (1987).
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Rhizoplaca chrysoleucaSm.) Zopf

Uncommon on massive exposures of siliceous rockglades, bluffs, and ledges. Common
associates includ@carospora fuscata, Candelariella vitellina, Dimeta oreina,and various
Xanthoparmeliaspecies. Ozark material consists of confluentsem®f stalked, bullate areoles;
this morphology is sometimes segregate®asubdiscrepan@Nyl.) R. Sant. [pseudoplacodiolic
& usnic acids]

RINODINA (Ach.) Gray (Physciaceae)
Nat. Arrang. Brit. Plants 1: 448. 1821.

Small crustose lichens with continuous to areolateobscure thalli; photobionTrebouxia;
apothecia sessile to subimmersed, with thallinegmawell developed or absent, a8acidia or
Lecanoratype, with 8 brown or greenish, ellipsoid, 1-séptapores with thick walls and often
angular or prismatic lumina; 17 species in theaergReferences: H. Mayrhofer (1979); Giralt
(2001).

Through the very great kindness of John Sheard ave had access to the latest version of his
key but in our bumbling we have not been able sx@la number of taxa. This treatment was
cobbled together at the last minute and as a resalt best very tentative. There are still a few
collections left in limboRinodinaseems to be more diverse in the Ozark region Weamwould
have imagined previously.

1. Thallus on bark or on bryophytes overbark . ... .. 2

2. On bryophytes; apothecia biatorine; ascospofsysciatype, 17.5-19.5 x 9.5-1dm ..........
................................................................. Rinodina sp42859

2. 0N bark . 3

3. Thallus blastidiate . . . ... .. e 4
4. Blastidia marginal, ciliate (fuzzy looking); thes areolate, *+ shiny; ascospores
Pachysporariatype, 16-19 X 9-1@um . ............ ...t R. papillata
4. Blastidia/small warts laminal, not “fuzzy”; thad rimose, matt; ascospores
Pachysporariatype, ca. 14-17 x 7.59m ................. Rinodina sp40178

3. Thallus without blastidia . . . ... ... 5
Ca D155 sgay swollen and thaline margi estosporeRa e B
5. Apothecia with persistent thalline margin omzmiersed .. .................. 6

6. Thallus subsquamulose-areolate; ascospeaelysporariatype,
22-24(-30) x 10-14um; zeorinpresent ............... R. dolichospora

6. Thallus not subsquamulose; ascospores smallém long ........ 4

7. Thallus whitish, not areolate; ascospdPbygsciatype, 15-20 x 9-
1lpm; zeorinpresent .............ccoivun... R. subminuta

7. Thallus olive or gray; zeorinabsent ................... 8
8. Thallus olive, with flattened * shiny areolescaspores

Pachysporariatype, 16-19 x 8-9.5m very common . . ...
.................................... R. maculans
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8. Thallus gray, rough, matt; ascospdpeshysporaria
type, 16-19.5 x 9-1um; rare .......... R. pachysperma

1. Thallus saxicolous
9. Apothecia without evident thalline margin; margiconcolorous with disk; thallus not evident . 10

10. Ascospores with pigmented band around septisol(offirtype), 15-21 x 9-12m;
hymenium inspersed; on carbonaterock ............................ R. bischoffii

10. AscosporeRhysciatype, 19-22 x 11-12m; hymenium not inspersed; on HCI
SANASIONE . . ... Rinodina sp31947

9. Apothecia with persistent thalline margin or ienged in thallus

11. Thallus or thalline margin whitish, KOH+ yellp@-or KOH+ yellow, C+ pink or KOH,
CH PINK o 12

12. Thallus KOH-, C+ pink; ascosporehysciatype, 22-24(-27) x 11-1m .. .. ..
................................................. Rinodina sp35992

12. Thallus KOH+ yellow, C+ pink; ascospofieByscia or Mischoblastiatype . 13

13. Thallus G; epihymenium brown but exciple may be green; gsoes
Mischoblastia-type ............ i e 14

14. Thallus % continuous, rimose-areolate; ascaspal0 x 131m;
VEIY COMMON ..ottt it et R. oxydata

14. Thallus of scattered subsquamulose areolesspstes >20 x 12
UM VEIY TArE . ottt et e R. vezdae

13. Thallus C+ pink; epihymenium dark green; apothénmersed to
emergent; ascosporBéiysciatype, 18-21 x 9.5-1gm . Rinodina sp47558

11. Thallus dark, KOH, C+ or not evident

15. Ascospores with pigmented band around sepBiscl{offirtype), 15-21 x 9-12
pum; hymenium inspersed; on carbonaterock .................. R. bischoffii

15. AscosporeMischoblastia, Pachysporaria or Physciatype; hymenium not
inspersed; on HClrock

16. AscosporeRPachysporariatype, 13-16 x 7-8.5um; thallus G ........
.......................................... Rinodina sp44440

16. AscosporeMischoblastia or Physciatype; thallus C+ pink ....... 17

17. AscosporePhysciatype, 17-24 x 8-14um; thallus C+ pink . ..
....................................... R. tephraspis

17. AscosporeMischoblastiatype, 18-22 x 9-12um; thallus G ..
...................................... R. canas. lat.

Rinodina bischoffii (Hepp) A. Massal.

Thallus often endolithic but occasionally well deyed, pale. Apothecia often biatorine but
occasionally with a well-developed thalline marditymenium inspersed. Ascospoi@ischoffir
type, 15-21 x 9-12m. [no lichen substances]
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Occasional on carbonate rock. The ascospore tydeirmpersed hymenium are unique in the
Ozarks. One collection from Montgomery County, Miss has an uninspersed hymenium.
Muellerella lichenicola(Fr.) D. Hawksw. occurs on one collection.

Rinodina cana(Arnold) Arnolds. lat.

Thallus dark gray or gray-brown, areolate. Apotaauiostly immersed. Generally has the aspect
of a small, darlAspicilia. Ascospore®hysciatype?, 18-22 x 9-1@m. [no lichen substances]

Frequent on moist, HCI- rock. Giralt (2001) indmdtthatR. canahas small crystals in the
epipsamma. Ozark material lacks these. The liclémiEndococcus propinquuéKorber) D.
Hawksw. has been found on one specimen.

Rinodina dolichosporaMalme ?
Thallus subsquamulose-areolate, gray, + shiny. Wgma sessile with £ persistent thalline
margin. AscosporeBachysporariatype, large, 22-24(-30) x 10-14n. [zeorin]

Rare, known from five collections dpuercusin oak or oak-hickory woods. These specimens are
assigned tdr. dolichosporaon the basis of well-developed areolate to subsglese thallus and
large ascospores. As far as we can tell, zeomnotiseported from this species, hence “?”.

Rinodina maculansMuill. Arg.

Thallus conspicuous, pale olive-green to olive,ticmous and + shiny or £ continuous at margin
but soon areolate; areoles flattened with rougfasar(almost isidiate?) and in section algal layer
divided by thin columns of sterile tissue. Apotleesessile with lecanorine margin. Ascospores
Pachysporariatype, 16-19 x 8-9.f5m. [no lichen substances]

Common, on branches but also boles of hardwoods sifall thalli with flat, £ shiny areoles and
the smallPachysporariatype ascospores are diagnostic. An Oklahoma dalleds otherwise
similar toR. maculandut is aberrant in having 3-septate ascospores.

Rinodina oxydata (Massal.) Massal. s. lat.

Thallus whitish to pale tan, rimose areolate, vathooth, flat areoles, occasionally with areoles
dispersed on rough substrates, KOH+ yellow. Apathevostly immersed but occasionally
becoming + sessile. Ascospoidsschoblastiatype, 19-23 x 9-12m [atranorin].

Occasional on shaded HCtock. The thin whitish, KOH+ yellow thallus andcaspore type are
characteristic for this species. The lichenicolduagi Endococcus propinquugKorber) D.
Hawksw. andPolycoccum microstictur(Leighton) Arnold have been encountered once each
R. oxydata

Rinodina pachyspermaH. Magn.

Thallus rimose, green gray, with rough surface. tApoia semi-immersed with a thin thalline
margin £ concolorous with thallus. Ascospofeachysporariatype, 16-19.5 x 9-11um. [no
substances?, not tested]

Known from a single collection on the boleAxder saccharinunn a disturbed floodplain woods
along the Lamine River.

Rinodina papillata H. Magn.
Thallus of scattered to rarely aggregated, flagyge: shiny areoles with marginal blastidia.

Blastidia usually shortly ciliate, appearing slighHuzzy. Apothecia rare, with or without distinct
thalline margin. Ascospordzachysporariatype, 16-19 x 9-1@um. [no lichen substances]

Probably the most commoRinodina in the region, on hardwoods, especiallQuercus.
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Inconspicuous and often found only as an admixtutes almost always without apothecia but
easily recognizable by the “fuzzy” blastidia.

Rinodina subminuta H. Magn.
Thallus whitish, continuous, smooth. Apothecia epent, initially immersed in thallus.
Ascospore$hysciatype, 15-20 x 9-1um. [zeorin]

Occasional on boles of hardwoods in mesic woode péle thallus, erumpent apothecia and
Physciatype ascospores are diagnostic.

Rinodina tephraspis Tuck.

Thallus variable, gray to brownish, well develoed + continuous with weakly lobed margins,
of crowded, flattened to weakly rounded areolesntmnspicuous small areoles among rock
crystals, C+, KC+ pink or € KC-. Apothecia conspicuous, sessile with well-devetbpe
lecanorine margin. Ascosporsiysciatype, 17-24 x 8-14um. [zeorin, 5-O-methylhiascic acid
or zeorin alone]

Occasional on shaded HCI- rock. Confusion withNhschoblastiatype make verification of the
presence of zeorin sometimes necessary to cordgntification. The other saxicolous taxa with
Physciatype ascospores differ in thallus color and typexdiaving biatorine apothecia.

Rinodina vezdaeH. Mayrh.

Thallus of scattered, whitish, subsquamulose asedkdOH+ yellow. Apothecia initially +
immersed, becoming nearly sessile and losing th#irte margin, with exposed margin black.
Exciple bright blue green in apothecia without linal margin. AscosporeBlischoblastiatype
(check immature spores), 21.5-23.5 x 11-381b(Ozark collection). [atranorin].

Known from a single site on top of sandstone bl&inodina vezdaés a member of th&.

oxydatacomplex and some authors suggest it should beceeldio synonymy witlR. oxydata
Our material is very distinct from Ozarkian mateaasigned tdR. oxydatain thallus type and
ascospore size.

Rinodina sp. 24165

Thallus areolate, gray brown, = shiny. Apothecidiaily with thalline margin but soon lost,
becoming swollen. Ascosporsaichysporariatype, small, 14-17 x 7-8m. [no lichen substances
detected]

Rare; known from a single collection on a branchJbhus alatain hardwoodJuniper woods
over rhyolite. The specimen seems distinctive iotlapcia soon without thalline margin and
smallish ascospores.

Rinodina sp. 31947

Thallus not evident, on HCI- sandstone. Apothetaely without thalline margin; proper margin
+ thick, raised. Outer exciple blackish green, wither part colorless. Hymenium not inspersed.
Ascospore$achysporariatype?, 19-22 x 11-1g@m. [no substances?, not tested]

Rare; known from 3 specimens on sandstone in oadlaod in Missouri and possibly a
moribund specimen on sandstone from Oklahoma meyngenere. Superficially this species is
very similar to saxicolous specimensArhandinea punctatahich hasBuellia-type ascospores.
Rinodina bischoffimay also lack obvious thallus and thalline marbut its hymenium is
inspersed and the ascospore type different.

Rinodina sp. 35992
Thallus whitish to gray, areolate to subsquamul@se, KC+ pink. Apothecia large, to 1.0 mm,
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with whitish, persistent, thalline margin and blatikk. Ascospore®achysporariatype?, 18-20
x 10-12pm. [gyrophoric acid?]

Known from a single Missouri collection on HCsandstone in a gladRinodina tephraspisan
also be C+ but has darker thall@$ysciatype ascospores and contains zeorin in additicn@
methylhiascic acid or zeorin alone.

Rinodina sp.40178

Thallus light green gray, thick, rimose, with upmerface becoming covered with blastidia or
small warts?. Apothecia semi-immersed with thallmargin concolorous with thallus and light
brown disk. Ascospore®achysporariatype, ca. 14-71 x 7.5-@am. [no lichen substances

detected]

Known from a single collection on decorticdtexodiun? in aTaxodiumNyssaswamp.

Rinodina sp. 42859
Thallus gray, = continuous, minutely and weaklyodaite. Apothecia sessile, black, biatorine.
Ascospore$hysciatype, 17.5-19.5 x 9.5-1dm. [no substances?, not tested].

Known from a single specimen on decorticatmiperus ash&iin Ashe Juniper woodland. The
substrate and the biatorine apothecia are distmcti

Rinodina sp.44440

Thallus brownish, areolate. Apothecia with persistéhalline margin, semi-immersed to
emergent with margin £ concolorous with disk. AgmmesPachysporariatype, 13-16 x 7-8.5
pum. [no substances?, not tested]

Not common; on siliceous rock in dry woodlands angde on a rusted tin can on the ground.
Externally similar taR. canawhich differs in havind®hysciatype ascospores.

Rinodina sp. 47558

Thallus whitish, rimose, KOH+ yellow, C+ pink. Apnacia initially immersed, becoming weakly
emergent with a thin thalline margin. Epihymeniuarkdgreen. Ascosporéthysciatype, ca. 18-
19(-21) x 9.5-10.5(-12)m. [atranorin, gyrophoric acid?]

Known only from Gist Ranch Conservation Area in d&xounty, Missouri, growing on chert in
dolomite glade.

SANTESSONIELLA Henssen (Pannariaceae)

Small dark brown, foliose to subsquamulose, somewhkkatinous lichens; photobioiostog
apothecia sessile, brown, lacking a thalline mawgimmaturity; asci with indistinct IKI+ blue
apical layer and ring-like plug with an internalned with 8 simple, hyaline, ellipsoid spores;
pycnidia? 1 species in the Ozarks. Referencegedgen (2001).

Santessoniella crossophyll@Nyl.) P.M. Jarg.

Thallus initially pale gray, with slender lobesgsiily expanded apically; older thalli dark gray,
becoming black when wet, imbricate, forming smatysty, obscurely lobed cushions; cortex of a
single layer of cells, medulla not evident; apotaemnvex, with a poorly developed thalline
margin ultimately disappearing; disk pinkish tamoger margin poorly developed, of + oblong
radiating cells becoming more isodiametric cengratlymenium IKI+ bluish becoming sordid
olivaceous; ascospores broadly fusiform, with a,tineakly warty epispore, 18-21 x 8.541rh.
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Known only from moist shaded sandstone outcropanrextensive wooded canyon system at
Sparkling Hollow in Howell County. This specie®ks like a smalPannaria

SARCOGYNE Flotow (Acarosporaceae)
Bot. Zeitung (Berlin) 9: 753, 759. 1851.Tyf®: corrugataFlotow

Saxicolous crustose lichens with thin to obscurepartly endolithic, gray thalli; photobiont
Myrmecia and Trebouxia apothecia sessile, plane, without a thalline mmargaraphyses
unbranched; asci strongly thickened apically, wath I- apical dome, with numerous, minute,
bacilliform spores; pycnidia immersed, with broadliipsoid conidia; 7 species in the Ozarks, 4
of which are treated here. Reference: MagnussoR4€)9 Based on sequence data $he
regularis group, not unexpectedly, will probably eventuallg united with theAcarospora
glaucocarpacomplex.

1. 0N carbonate rOCK ... . e 2

2. Disk with thick, stark white pruina; margin bkaa: epruinose, strongly raised; apothecia large1c
mm across; paraphyses thick, caurd across at tips with broad locule, cauré across, appearing
moniliform; ascospores ca. 4-5 x 2uB; pycnidia not found; rare ............ Sarcogyne spi23

2. Disk black or slightly reddish, usually pruieg®ccasionally epruinose; pruina thin, whitish;
margin usually raised, occasionally disappearitagky usually epruinose, occasionally thinly
pruinose; rarely whole apothecium moderately preén@pothecia variable in size, ca. 0.5-1 mm
across; exciple mostly pale within, dark brown @ésoften only above adjacent to hymenium,
composed of rather large radiately arranged cafispspores ca. 4-6 x 2i81; pycnidia
inconspicuous, * globose; conidiospores ellipttoatlliptic-oblong, 2.5-3.5 x 1-1/6m; common . .
....................................................... 3(Sarcogyne regularis s. lat.)

3. Apotheciasessile ......... ... . . i Sarcogyne regularis

3. Apothecia sunken in limestone, * flush with agH, with external aspect olarrucaria
0.3-0.7 mm diam, thin, ca. 0.1 mm in center; malgdéack, slightly raised above disk; disk
blackish, weakly to moderately whitish pruinoseitlegcium yellow-brown; exciple dark
brown outside, paler brown inside; pigment mairgywieen hyphae; ascospores 5-7 x 2-2.5
pum; thallus white; Taney County, M@®&etmore 68706MIN) .. .......................
....................................... Sarcogyne spB8706 §. regularis s. laj.

1. ON r0CK HCE oo 4

4. Disk broken up by intercalated carbonaceous miagitparaphyses branched and interconnected . . .
....................................................................... Polysporina

4. Disk not broken up by intercalated carbonacewaterial; paraphyses not branched and
INTEICONNECTE . . ..ot e e e e e 5

5. Disk and margin black to slightly reddish, epnse, usually smooth and shiny; margin
weakly raised; disk occasionally minutely fissueed roughened in old age; exciple dark
brown outside, pale brown inside, with large celladiating hyphae visible; ascospores
rod-like, ca. 4.5-5.5 x 1.5-2y2m; pycnidia common, rather large and conspicuous,
occasionally in clusters; conidiospores tiny, cd. 2 0.5um; common, favoring sandstone? .

.................................................................. S. similis
5. Disk reddish, smooth, epruinose; margin blaalsad; rare, on granite and rhyolite .. ... 6
6. Apothecia large to 3 mm across; hypotheciumbrow . ............. S. clavus

6. Apothecia to 2 mm across; hypothecium pale.
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7. Apothecia to 2 mm across; margin radiately cedcknd weakly crenate;
exciple black and hyphae not visible; ascospomedagito S. similis
pycnidianotseen ............. ... ... i S. privigha

7. Apothecia to 0.8 mm across, thin; margin smoexigjple brown outside,
paler inside, with irregular bodies of darker pigrhbetween? hyphae;
pycnidia not seen; ascospores ca. 5.5>u3 ... ... Sarcogyne sjR1572

Sarcogyne clavugDC.) Kremp.
Known from a single Arkansas record on a sanddburé

Sarcogyne privigna(Ach.) A. Massal.

Known only from an old granite quarry along the @uat River south of Van Buren, growing on
exposed granite. If mistaken forSarcogyne Polysporina simplexvould key here — it has
branched and anastomosing paraphyses and thesdis&gularly ridged and lumpy, as contrasted
with the unbranched paraphyses and smooth disgar@abgyne

Sarcogyne regulariskorb.

Locally frequent on exposed, often weathered, c@at® substrates, ranging from massive
bedrock to small pebbles and fragments. This speisi occasional in glades and on massive
escarpments. It is sometimes frequent on limesémakedolomite blocks in walls, old concrete,
and limestone paving stones. The apothecia ailyslensely pruinose.

Sarcogyne similisH. Magn.

Frequent on siliceous rocks in a variety of habjtdypically in uplands, on igneous and
especially sandstone substrates. This speciessgrowemall fragments and massive boulders and
ledges, and occurs in both exposed sites and Im digade. The thallus is often obscure, with
only the apothecia apparent.

SCHISMATOMMA Flot. & Korb.exA. Massal. (Roccellaceae)

Corticolous crustose lichens with thin, + contingotnalli, or thalli not evident; photobiont
Trentepohlia apothecia somewhat elongate and partially imnadense¢he substrate, usually with
white pruina; asci apically thickened, with I+ blapical ring and 8 hyaline, 4+ celled,
bacilliform spores; pycnidia dark, £ immersed, wiihkcilliform to filiform, straight to curved,

hyaline to brownish conidia; 2 species in the Ogark

1. Apothecia pruinose with coarse white pruina,rtteggins not distinguishable; ascospores 4-celled .. ..
........................................................................... S. glaucescens

1. Apothecia with brown disks and a prominent whii@rgin; ascospores typically 6-celled ... ... S.. rappii

Schismatomma glaucescen®yl. exWilley) R.C. Harris

Occasional in wooded uplands, but often overloolad,lightly shaded boles of the red oak
group, particularifQuercus coccineaThis species usually occurs along the rougheahiglrk on
the sides of broad bark fissures, and appears @deabrownish zone with small, rounded to
elliptical, whitish pruinose apothecia.

Schismatomma rappii(Zahlbr.) R.C. Harris

Known only from the bole of aAcer negundmn a wooded floodplain in the eastern Ozarks of
southern Missouri.
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SCOLICIOSPORUM A. Massal. (Lecanoraceae)

Small crustose lichens with thin, scurfy, often abg thalli; photobiont chlorococcoid and

reported as often forming goniocysts; apotheciy, tsessile, ultimately convex, black or brown;

asci Lecanoratype, with 8 hyaline, fusiform to acicular, musteptate spores often notably

twisted or curved, especially in the ascus; pyenidimersed to subimmersed, the upper walls
pigmented as in the apothecia, with bacilliform fildform-curved conidia; 2 species in the

Ozarks.

1. Corticolous; ascospores straight, grFBbroad . ... ... ... L S. chlorococcum

1. Saxicolous; ascospores * twisted, @8 broad ............. ... ... ... . . S. umbrinum

Scoliciosporum chlorococcum(Stenh.) \ézda

Occasional on shaded boles and branche3uniperus Pinus echinata and hardwoods with
circumneutral or basic bark pH; shaded decortibaigs of Juniperus virginianaare a preferred
substrate.

Scoliciosporum umbrinum (Ach.) Arnold
Infrequent on siliceous rocks in exposed to shanesic to dry sites; known from sandstone and
rhyolite in a variety of habitats.

SEGESTRIA Fr. (Porinaceae)

Crustose lichens with continuous, thin brown towarsh green thalli; photobioriftrentepohlia
perithecia sessile, reddish brown to darkening; sisdlar to those oPorina, with 8 hyaline, 4-
celled, fusiform spores; pycnidia unknown in Ozar&terial, with bacilliform conidia; 1 species
in the Ozarks. Reference: Harris (1995)

Segestria lectissimdr.
Known from sandstone at a single site in the wasbararks.

SPEERSCHNEIDERA Trevisan (Lecanoraceae)

Saxicolous foliose lichens with narrow, imbricatdés; upper cortex thick, tough; lower surface
pale, without rhizines; photobiorfirebouxia apothecia sessile, with brown disk and thalline
margin, epithecium brown, hypothecium hyaline; dssmtanoratype, with 8 hyaline 1-3-septate
spores; pycnidia laminal, sessile with bacillifocaonidia; a monospecific genus that occurs in the
Ozarks. Reference: Hafellner and Egan (1981).

Speerschneidera euplocéluck.) Trevisan

Thallus gray to brownish gray, turning bright gree@hen wet, with tough, rigid, somewhat
inflated linear lobes to 0.3 mm wide, the lobeshdiomously branched and typically growing
loosely over each other, creating a net-like appes when viewed from above; lobe tips
truncate to tapering; upper cortex smooth; lowerteso poorly developed, pale and dull;
apothecia frequent, laminal near the axils of lbb&nches, to 2 mm broad, with a pale brown,
plane disk, the thalline margin often becoming tainmaturity; spores 2-3(-4)- celled, with
tapering, blunt apices, 12-14 x 3-4.B; pycnidia occasional, brownish, globose to submain
about 0.2 mm broad; conidia bacilliform, 2.5-4 8-Q.um.
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Local and sporadic through all but the northernrzagrowing on massive, lightly shaded, high
base rocks, usually in sites with limited directeveexposure. Typical habitats include sheltered
mid and lower faces of massive bluffs, in areasi\wmbderately high light intensity, large

outcrops along streams and creeks, and shadedslatitjee edges of glades. This species grows
on limestone, dolomite, and sandstone with peraridtom overlying carbonate rocks.

The color of the dry thallus often blends perfeatiigh the color of the substrate, making the
narrow lobes extremely inconspicuouspeerschneidergan grow in large thalli that radiate
outward and die centrally, forming hollow rings 1p30 cm broad. These rings eventually lose
continuity and develop into numerous smaller indiixl thalli.

SPHINCTRINA Fr. (Sphinctrinaceae)

Lichenicolous fungi lacking an evident thallus gplaotobiont; apothecia subglobose, lustrous
black, on stout black stipes; asci single-walled, eiventually disintegrating, with 8 simple,
brown, ellipsoid, = ornamented spores; 3 specieshen Ozarks. In addition to the species
enumerated below, an unknov@phinctrinahas been collected frolRamalina petrinain the
southern Ozarks of Arkansas.

1. Ascospores 1-septate; Bertusariavelata . ............ ... .. . i S. benmargana
1. Ascospores simple; on other specieBefusaria
2. Ascospores lemon-shaped . ........ ... .. . i S. tubiformis

2. Ascospores broadly ellipsoid to subspherical ............... ... ... ... ..... S. turbinata

Sphinctrina benmarganaSelva
Rare; the type collection is from Newton Countyk#nsas. Otherwise known from only one
other collection from New York.

Sphinctrina tubiformis A. Massal.
Uncommon on thalli oPertusariain wooded upland<?. paratuberculiferas the most common
host. This species occurs as scattered stipilaté hpothecia on the host thallus.

Sphinctrina turbinata (Pers.) De Not.
Rare, once each drertusaria neoscoticd. plittiang andP. propinqua

SPILONEMA Bornet (Coccocarpiaceae)

Minutely subfruticose black to dark brown lichensnsisting of cyanobacterial filaments
irregularly surrounded by fungal tissue, often wih bluish to black hyphal hypothallus;
photobiontStigonemaapothecia not seen on Ozark material, black,ilsge¢ateral and convex;
asci similar td_ecanoratype asci, with a cylindrical I+ blue apical domgth 8 hyaline, simple,
narrowly ellipsoid spores; pycnidia not seen in Rzaaterial, sessile, with ellipsoid conidia to
2.5um long; 1 species in the Ozarks.

Spilonema revertens\yl.

Thallus consisting on minute cushion-like moundsztoferete, lustrous, black to dark brown
filaments to 0.3 mm long, with frequent short bizes; filaments 26-3¢m broad; brownish to
bluish black hypothallus sometimes visible; apoik@nd pycnidia not seen in Ozark material.
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Occasional throughout the Ozarks, on exposed tlightly shaded siliceous rocks, usually on +
horizontal surfaces, often growing in small cregice depressions where moisture and a thin
layer of windblown silt accumulates. All Ozark oeds are associated wiisorula rufonigra
which is considered to be an obligate parasitehefSpilonema Whether this is a reflection of
the diminutive and cryptic nature of unparasitioedurrences oSpilonemaor whether all local
populations are parasitized Bgorulais unknown.

Another black filamentous lichen of siliceous rockgstocoleus ebeneugrows in microhabitats
protected from direct rainfall or runoff, usuallyn osheltered vertical surfaces, contains
Trentepohliaas the photobiont, and consists of thinner, longarch more sparsely branched
filaments to 1 mm long.

STAUROTHELE Norman (Verucariaceae)

Saxicolous crustose lichens with brown, rimose-ateo thalli; photobiont Stichococcus
perithecia dark, immersed; asci lacking an ocutemntber, with 8 hyaline to brownish, muriform
spores; pycnidia laminal, conidia bacilliform; 3espes in the Ozarks. Reference: Thomson
(1991).

1. Thallus scant or lacking except for subsphepeaithecial warts; spores 2/ascus .......... S. elenkinii
1. Thallus well developed, rimose to rimose-areplapores 2 or 8/ascus.

2. Thallus gray, gray brown or medium brown; pexitla not noticeably protruding; asci with 8
COlONIESS SPONES . .ttt e S. diffractella

2. Thallus dark brown; perithecia protruding; asith 2 brown spores .................. S. fissa

Staurothele diffractella (Nyl.) Tuck.

Occasional on shaded, massive dolomite bouldedgete and outcrops, often growing with
mosses. This species also rarely occurs on shalilsebus rocks in lightly shaded, mesic sites.
The thallus consists of contiguous areoles, as eoadpwith the discrete, non-confluent areoles
of Endocarpon pallidulumwhich has two spores per ascus, as contrastédtiaet 8 spores per
ascus irStaurothele diffractella

Staurothele elenkiniiOksner
Rare, reported by Thomson (1991) from Pine Hillsidd County, lllinois.

Staurothele fissa(Taylor) Zwackh
Rare, known from a single collection on granitenglthe St. Francis River at Tiemann Shut-Ins.

STENOCYBE (Nyl.) Kérber (Mycocaliciaceae)

Crustose fungi with no thallus; photobiont absemppthecia minute, black, stipitate (stipes
frequently forking, with each branch terminating an apothecium); asci single-walled, with
thickened apex, tardily disintegrating after sporaturity but not forming a mazaedium, with 8
ellipsoid, 1-3-septate, light brown spores; coniaida unknown; 1 species in the Ozarks.

Stenocybe pullatula(Ach.) Stein

Rare and local in the eastern Missouri Ozarks;riotstl to bark ofAlnus serrulata usually
growing on middle and lower portion of stems irhlly shaded, stabl@lnus stands associated
with high quality streams and fens, and restrittedreas without significant flood scouring.
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STICTA (Schreber) Ach. (Lobariaceae)

Large, broad-lobed, brown, loosely adnate to subef@iose lichens with conspicuous cyphellae
common on the tan tomentose lower surface; phatbNosto¢ apothecia unknown in Ozark
material, uncommon, laminal; adeeltigeratype, with 8 pale to brown, ultimately 1+ septate,
ellipsoid to attenuate spores; pycnidia unknowrOirark material, immersed, with bacilliform
conidia; 1 species in the Ozarks.

Sticta carolinensisMcDonald

Uncommon, known from a handful of collections frahee Boston Mountains region of the
southern Ozarks in Arkansas. Restricted to lighligded, intact mesic woodland with perennial
humidity, where it occurs on bases and lower bolekardwoods and occasionally on mossy
sandstone. Otherwise the species is known fra@nAghpalachians. Separated from the more
common northeaster8. beauvoisiDelise by having phyllida (not isidia) and smal&ze, and
from recently describe8. fragilinataMcDonald in the KOH medulla (not KOH+ purplish).

STRANGOSPORA Korb. (Lecanoraceae)

Small crustose lichens, the thallus thin or obscoomtinuous, with poorly delimited margins;
photobiont chlorococcoid; apothecia laminal, rouhdeithout a thalline margin; asci with an
apically thickened IKI+ blue wall and an IKI+ bluspical dome, with 100+ minute, simple
globose spores; pycnidia unknown in Ozark matemath ellipsoid conidia; 2 species in the
Ozarks.

1. Apothecia dark brown, KOH-; sporestogfiibroad ............ ... ... ... ... ...... S. moriformis

1. Apothecia orange tinted, KOH+ reddish purplarsp > 3.5umbroad .................. S. ochrophora

Strangospora moriformis (Ach.) Stein.
Known from braches of hardwoods at a single sit& wooded upland in the central Ozarks.

Strangospora ochrophora(Nyl.) R. Anderson
Rare and inconspicuous; on hardwoods dumiperusin wooded uplands at a few scattered sites
through the Ozarks.

STRIGULA Fr. (Strigulaceae)
Syst. Myc. 2: 535. 1823. Lectotype (Santesson, t3&ZXZmaragdulér.

Minute crustose lichens with immersed thallus; pbaint Trentepohlia perithecia black,
unbranched paraphyses, |- hymenial gel; asci tlahed, * thin-tipped, cylindrical with 8
colorless, 1-septate to muriform spores; pycnidiack containing colorless, bacilliform or
fusiform microconidia or colorless, cylindrical skptate to submuriform macroconidia; 7 species
in the region.

Strigula is most likely to be confused witnisomeridium or if on rock, Thelidium.
Anisomeridiumdiffers in having branched paraphyses, ascospaitbsmore rounded ends and
nonseptate macroconidi@helidiumin lacking paraphyses and having I+ hymenial §#ligula

is most diverse in the tropics, originally descdlder species inhabiting leaves but species on
bark and rock are no way be distinguishable exiteptibstrate. Although it is a nuisance to hunt
them down, often the best character is the sizeemacroconidia for separating similar species
or determining specimens with poor ascospores. Ninie species occurring in the Ozarks
seems common but this may merely reflect theirmspacuous nature.
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1. Growing on carbonate rock; ascospores 1-sefdaté5 x 4-5.m; macroconidia 11-15 x 34m . S. buckii
1. Growing ON Dark . ... e e e 2
2. ASCOSPOreS 1-SePtate . . ... e 3

3. Ascospores 17-25 x 4-548n, one or both ends gradually tapered, subbisdridtee ascus;

macroconidia (12-)15-17 X 3-3Bn . ... ... .. S. americana
3. Ascospores 14-18 x 4B, ends abruptly pointed or + rounded, uniseriati@ascus;
macroconidia (8-)10-12 X 2.5-31BM ... ... ... S. viridiseda
2. Ascospores 3-septate or 5-7 transversely sepfée® submuriform ............ ... L 4
4. Ascospores 5-7 transversely septate or submmoifo. . ... ... ... oL 5

5. Ascospores 20-27 x 6-7in, often with 1-several longitudinal septa

(submuriform) . ... S. submuriformis
5. Ascospores 24-42 x 5-7u8n, without longitudinal septa .. ... ... S. stigmatella
4. ASCOSPOreS 3-SePtae . . .o ittt 5

6. Ascospores 15-20 x 4¢in; macroconidia 3-septate, 14-17 ui® (from Scottish
material, not yet found in any American collectipns . ............... S. jamesii

6. Ascospores 19.5-22(-26) x (4-)5-¢uB; macroconidia 5-septate, 25-27 x g .
................................................... Strigula sp41471

Strigula americanaR. C. Harris

Thallus immersed, pale gray-green to whitish. Asatamblack, initially immersed becoming
emergent, sometimes + sessile, conical to hemighe0.3-0.5 mm across; ascomatal wall
brown-black, lacking or very thin below. Asci cydincal, 70-85 x 7-um, with 8 (often fewer by
abortion) subbiseriate spores. Ascospores l-septareowly fusiform, with cells often quite
unequal, one or both cells with ends acute, gragtepered, 17-25 x 4-5.pm. Pycnidia black,
conical to hemispherical, 0.1-0.2 mm across. Mioradia fusiform, 3-5 x 1.fum. Macroconidia
cylindrical, (12-)15-17 x 3-3.5m.

Strigula americanais occasional in the Ozarks, occurring on boleshafdwoods in mesic
woodlands and floodplain forest. It has been ctdléconCarya Fagus Fraxinus Nyssaand
Ulmus This species is endemic to eastern North Amendagjnally described from lowa, and
occurs in scattered localities from Minnesota ands8hchusetts to Florida and Louisiana.
Strigula americanacan be difficult to separate frons. viridiseda and, to complicate
determination, a few specimens produce almost sosaeres. Macroconidial size is the most
useful character for resolving these problems alghoin sufficiently fertile specimens ascus size
and ascospore arrangement can be used.

Strigula buckii R. C. Harris & Laddsp. nov

Thallus immersed, pale brownish or not evident.ohsata black, conical to hemispherical; %:
immersed, 0.3-0.35 mm across; ascomatal wall briolaok above, absent or very thin below.
Ascospores fusiform or tapered at one end, 1-sepidtl5 x 3-4um. Pycnidia black, conical to
hemispherical, 0.1-0.2 mm across. Microconidia fooihd. Macroconidia cylindrical, 1-septate,
11-15 x 3.5-4um.

Rare (undetected?) on shaded dolomite and calasamdstone. The species is nhamed for W. R.
Buck, the only person to collect this species (arahy others like it that are invisible to normal
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mortals). It is close to the saxicolo8sbermudangTuck.exNyl.) R.C. Harris and corticolous.
viridiseda It differs from both in having the ascosporestwo rows in the ascus and larger
macroconidia. FurthelS. bermudanahas larger ascomata, 0.5-1.0 mm across, a white,
superficial thallus over oolitic limestones in Berda and southernmost Florida whie buckii
has a darker, immersed thallus on shaded dolomiteslcareous sandstone.

I+

Strigula jamesii (Swinscow) R. C. Harris

Thallus immersed, pale green-gray. Ascomata blankypersed to sessile, hemispherical to +
spherical or pyriform, with an adherent or + spiegddark brown clypeus, pale below, 0.2-0.35
mm across (incl. clypeus). Asci cylindrical or $lity clavate, ca. 70-80 x 10m, with 8 (fewer

by abortion) biseriate spores. Ascospores fusifaftien tapered at one end, 4-celled, 15-20 x 4-6
pum. Pycnidia 0.1-0.15 mm across. Microconidia obloh$ x 1.5um. Macroconidia not found in
American material, 14-17 x{8n from Scotland.

Occasional on soft bark(axinus Juniperus Quercus alb@ in moist microhabitats in acid and
dolomitic glades through the Missouri portion ot tzarks. Elsewhere it is known from the
British Isles and a handful of scattered localiiregastern North America from southern Ontario
to Louisiana. Ozark material has slightly largecamsata than in the British Isles but the
ascospore size matches. Macroconidia are oftemuluisefspecies discrimination iStrigula but
have not been found in American specimens. Pendaujtional information we retain our
material inS. jamesii

Strigula stigmatella (Ach.) R. C. Harris

Thallus well developed, continuous, smooth, grdenggay, with abundanfTrentepohlia
Ascomata scattered to crowded, immersed or sligitigrgent with thin thalline covering, dark
brown to blackish, globose or subglobose, 0.2-0md atross; ascomatal wall pale below. Asci
cylindrical, 80-110 x 13-1fm, with eight biseriate or subbiseriate spores.o8pores fusiform,
7-septate, 24-42 x 5-7\5m. Macroconidia 7-septate, 23-30 x 3.p48.

Known from a single collection on base@ftiercus rubrain a mesic canyon in the southeastern
Missouri Ozarks. Se®. submuriformi®elow for separation from that species

Strigula submuriformis (R. C. Harris) R. C. Harris

Thallus immersed, light gray to white, with abunddmwentepohlia Ascomata scattered to
clustered and even patrtially fused (separatingsasdmetimes colorless), black, hemispherical,
mostly ca. 1/3- immersed but varying from nearlgesticial to almost entirely immersed, 0.3-0.5
mm across; ascomatal wall pale/lacking below. Asdindrical to clavate-cylindrical, 75-95 x
13-16 pm, with eight biseriately or subbiseriately arrashggpores. Ascospores fusiform, 5-7
transversely septate, often with 1-2 cells longiatly septate, 20-27 x 6-7&m. Pycnidia black,

+ globose, 0.1-0.2 mm across. Microconidia obloggl x 1.5um. Macroconidia cylindrical,
5-7-septate, 18-23 x 4-416m.

Rarely collected in the Ozark region on boles afdhaods in mesic or floodplain forests. The
species is endemic to eastern North America, masinoon in the Midwest from Minnesota to
Missouri and Oklahoma with somewhat disjunct ocemeces in Pennsylvania and New
Hampshire. The combination of perithecioid ascomatdranched paraphyses and submuriform
ascospores distinguish submuriformisStrigula stigmatellashas ascospores also 5-7-septate but
they are larger, lacking longitudinal septation. diso differs in darker thallus, longer
macroconidia and more mesic habitat preference(?).

Strigula viridiseda (Nyl.) R. C. Harris

Thallus immersed, pale gray-green to whitish. Asataminitially immersed, emergent and
occasionally £ superficial, conical or hemisphdricasubglobose, 0.25-0.5 mm across; ascomatal
wall brown-black, thinner or lacking below. Ascilierical, 90-105 x 7-8m, with 8 (often
fewer by abortion) uniseriate spores. Ascosporesl2d, + fusiform with cells equal or slightly
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unequal, with rounded or abruptly pointed ends184x 4-5um. Pycnidia black, conical or
hemispherical, 0.1-0.2 mm across. Microconidia nglo3-5 x 1.5um. Macroconidia short
cylindrical, (8-)10-12 x 3-3.5m.

Rare in mesic sites on boles @fiercusandTilia. It is a subtropical-tropical species, described
from French Guiana and known from Brazil, Trinidat the Greater Antilles. In North America

it occurs mainly in Florida with isolated recordsrh Alabama, Louisiana, South Carolina and
Texas. Se&. americanabove for separation from that species.

Strigula sp. 41471

Thallus immersed. Perithecia mostly immersed, c&8:40mm diam. Perithecial wall brown
above, colorless below. Asci cylindrical or + obhage, 80 x 12-1um, with eight £ uniseriate
spores. Ascospores fusiform or short clavate, kedgell9-22 x 5-6.5um. Microconidia not
found. Macroconidia cylindrical, 5-septate, 25-28 um in globose, pycnidia, immersed, ca.
0.2 mm across.

MISSOURI. Carter County: Mark Twain National Foteatong S side of Skyline Drive (FS
3280), ca. 2.8 mi SW of MO 103, 36°57'N, 91°02'V¥0265 m, oak-piné&yssawoodland, on
Nyssa 13 Oct 1997Harris 41471(NY).

This taxon might be confused wigh jamesiior S. affinis(A. Massal.) R. C. Harris (not known
from North America) which have smaller ascospores$ Z:septate, smaller macroconidia. The 5-
septate macroconidia might lead oneStosubmuriformisvith 5-7-septate but they are shorter,
18-23 um. The North American population &. jamesiiseemingly lacks macroconidia. This
taxon is known from a single rather poor specimen.

STROMATELLA Henssen (Lichinaceae)

Small areolate-squamulose gelatinous lichens; fphartd a chroococcoid cyanobacterium;
apothecia laminal, £ immersed, with a bumpy thallmargin; asci IKI-, with 8 simple, ellipsoid
spores; pycnidia not seen in Ozark material, lamimamersed, with bacilliform conidia;1
species in the Ozarks. In addition to regular lapat, these lichens can produce pycnoascomata,
which develop beneath a pycnidium.

Stromatella bermudanaHenssen
Known from dolomite in a small glade along Rockye€k, in the igneous region of southeastern
Missouri.

SYNALISSA Fr. (Lichinaceae)

Minutely shrubby, fruticose, gelatinous lichenshwifosely clustered compact branches of terete
lobes; photobionGleocapsa(with a reddish, KOH+ purplish sheath); apothetgiaminal and
initially poriform, later expanding, with a well deloped thalline margin; asci thin-walled, I-,
with 8 or more simple, hyaline, broadly ellipsoidoses; pycnidia immersed, with ellipsoid
conidia; 1 species in the Ozarks.

Synalissa symphoredAch.) Nyl.

Uncommon, but possibly overlooked, on massive exymss of carbonate rock, typically on
glades or large bluffs.
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TELOSCHISTES Norman (Teloschistaceae)

Shrubby fruticose lichens with a central holdfasd flattened, dorsiventrally differentiated thalli,
and orange or yellowish tints; photobioftebouxia apothecia marginal and terminal, with
thalline margin, epithecium granular, yellowishpbthecium pale; asdieloschistesype, with 8
hyaline, ellipsoid, polarilocular spores; pycnigilow to orange, immersed to emergent; conidia
bacilliform; 1 species in the Ozarks.

Teloschistes chrysophthalmugL.) Th. Fr.

Thallus erect, forming a compact mound of oranggréyish orange, abundantly and irregularly
branched, flattened lobes to 2 cm tall, sometiméb & few perforations; lobes linear and
truncate, to 2 mm broad, with irregular to eroseagims; many lobe tips, and sometimes lobe
margins, with long cilia to 1 mm long, concolorowgh the thallus; lower cortex paler, tinged
grayish to whitish; both sides of the thallus tyig with a pattern of obscurely reticulate raised
veins; upper cortex bumpy and irregular; apotheciamon, to 3(-4) mm broad, marginal and
terminal on short lobes, shallowly concave, thdlitte margin terminating as a slightly raised,
irregularly ciliate rim; the disk bright orange, tigg spores 14 x um, isthmus 7-8um.
[parietin]

Locally frequent in the western Ozarks, on exposadiwood branches in open areas such as
glades and woodland edges; growing on both treéshrubs such &8husandCrataegus It is
locally abundant on the extensive dolomite gladeshe White River section of the western
Missouri Ozarks; Punctelia graminicola and Ramalina culbersoniorumare characteristic
associates in this habitafleloschistes chrysophthalmissalso frequent on trees in native grass
pastures in the extreme western Ozarks, and becemsesmore abundant in the prairie country
of the Osage Plains west of the southwestern Ozafkés species also occurs more rarely
elsewhere in the central and southern Ozarks, lysadhigh light intensities on canopy branches
on hardwoods in mature woodlands. It occurs vargly on lightly shaded siliceous boulders in
open wooded uplands.

A related species in the western Ouachita regiahsof the OzarksT. exilis(Michx.) Vain,, is
similar, but has elongate, subterete branches snth5road.

TEPHROMELA M. Choisy (Tephromelataceae)

Gray crustose lichens with verrucose, continuousirtwose thalli; photobiont chlorococcoid;
apothecia sessile, with black disk and well-devethdow, thalline margin; as@acidiatype,
with 8 hyaline, ellipsoid, simple spores; pycnithamersed, with £ straight, filiform conidia; 1
species in the Ozarks.

Tephromela atra (Huds.) Hafellner

Thallus crustose, gray, adnate, * thick, of cordgimisubbullate verrucae ca. 0.2-0.7 mm broad
(most pronounced in saxicolous specimens); olderqrs of thalli becoming somewhat rimose;
upper cortex matte, epruinose; lower surface wihtghal, ecorticate, closely adherent to the
substrate; rhizines lacking; apothecia common,ileesdaminal, to 1.4 mm broad, somewhat
constricted basally, the well-developed thallinergiva shallowly crenulate and slightly elevated
above the plane black to dark brownish disk; epitira deep reddish to deep reddish purple or
purplish brown, suffusing throughout hymenium; hymeium reddish to purplish brown,
concolorous with hymenium; exciple concolorous véththecium; ascospores 8, hyaline, simple,
broadly ellipsoid, sometimes sparse in Ozark matgoycnidia not seen in Ozark material.

Rare and scattered through the Ozarks, usuallyiggoan exposed to lightly shaded siliceous
rocks; collected twice on hardwoods. [atranorin]
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THELENELLA Nyl. (Thelenellaceae)
Mém. Soc. Sci. Nat. Cherbourg 3: 193. 1855. TyipenodestaNyl.

Saxicolous, muscicolous or corticolous crustoseelis with thin continuous thallus; photobiont
chlorococcoid; perithecia with wall mostly pale,egnish at apex, paraphyses branched and
anastomosed, especially above asci; asci fissatef?¢ +, with distinct ocular chamber and an
apical plug staining with phloxine, with 2-8 submfiomm to muriform, colorless spores; conidia
filiform; 4 species in the region. [no lichen sudrstes] References: Harris (1995), H. Mayrhofer
(1987).

1. Growing over bryophyted on bark .. ....... .. . . e 2
2. Growing on bryophytes; 2-4 sporesintheascus. ...............cccuein .. T. muscorum
2. Growing on bark; 8 sporesintheascus ........... ... ... ... . ... . ... T. pertusariella

1. GroWING ON FOCK . .ot e e e e e e e e e e 3
3. AsCoSpOres 20-32 X 9-13 . ... e T. brasiliensis
3. Ascospores 30-45 X 12-19 ... ... ... e . T luridella

Thelenella brasiliensis(Mull. Arg.) Vainio

Uncommon on shaded sandstone, chert or rhyolite variety of mostly open, woodland types.
As far as we can tell separated from the othercséouis species only by ascospore size. The only
other eastern United States specimen is from NewseyeReported by Mayrhofer (1987) from
South America, West Indies and China.

Thelenella luridella (Nyl.) H. Mayrh.
Rare, known from one collection from Kansas and &oen Missouri, both on sandstone in
disturbed areas. Reported by Mayrhofer (1987) filoenSouthern Hemisphere and West Indies.

Thelenella muscorum(Fr.) Vainio

Occasional on bryophytes over rock, soil and occesdly tree bases, mostly in carbonate glades
but also in dry woods. It has been found in scattekorth American localities and is widely
distributed in Europe and known from northern AdriMayrhofer 1987). This is the most
commonly collected species ®helenellain the Ozarks as a result of the bryological efy8it
Buck. The substrate and reduced number of ascas@oesdiagnostic. An 8-spores variety is
known but has not been found in our region. Forynknown asChromatuchlaymus muscorum
(Fr.) H. Mayrh & Poelt.

Thelenella pertusariella(Nyl.) Vainio

Known in the Ozarks from a single site on the SpfRiver in Oklahoma ofarya andQuercus

in open woodland. It is known also from the Greakés region (NY) and from Northern Europe
and the Alps (Mayrhofer 1987). This species mightbnfused witiTopelia aperiensvhich has
yellow brown to blackish ascomata (not * colorless)

THELIDIUM A. Massal. (Verrucariaceae)

Saxicolous crustose lichens on carbonate substrttabi thin, sordid whitish to pale gray,
sometimes suffused with pink; photobidPtotococcusor Trebouxig perithecia small, mostly
immersed in pits in the substrate; asci * thickledl I-, with a small ocular chamber but no
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apical structures, with 8 hyaline, ellipsoid, 1&ptate spores; conidiomata unknown; 4 species in
the Ozarks.

1. Perithecia immersed in carbonate rock.
2. ASCOSPOreS 1-Seplate . ... .t T. decipiens
2. ASCOSPOres 3-Septate ... ... . e T. incavatum
1. Perithecia superficial on sandstone or dolomite.
3. ASCOSPOres 1-septate . ... ..ot e T. minutulum

3. ASCOSPOreS 3-SePlale . ...t e T. zwackhii

Thelidium decipiens(Nyl.) Kremp.
Uncommon on dolomite and limestone usually neaexyaspecially small streams.

Thelidium incavatum Mudd

Uncommon on limestone and dolomite in lightly sithde exposed beds of temporary runoff
streams, and along the margins of larger streaftes) growing on small loose rock pieces. The
perithecia are often pinkish-purple, and resembie perithecia ofVerrucaria marmorea a
species of dry exposed limestone and dolomite.

Thelidium minutulum Korber
Rare, a few collections on sandstone along streams.

Thelidium zwackhii (Hepp) A. Massal.
Rare, on sandstone and dolomite, usually along streams.

THELOCARPON Nyl. exHue (Acarosporaceae)

Inconspicuous minute crustose lichens with thelubatonsisting of pale to yellowish, globule-
like warts; photobiont chlorococcoid; apotheciacapitiny and appearing almost perithecioid,
typically pruinose; asci broadly pyriform, with > giny simple spores; pycnidia not seen in
Ozark material, pale, immersed, with ellipsoid clj 3 species in the Ozarks.

1. Terricolous; ascospores 8-12 X BB . ... ...ttt e e T. superellum
1. Lignicolous, corticolous or saxicolous; ascaggdl.5-5 x 1-2um.
2. Paraphyses absent; ascospores bacilliform, 3-4.8um; thallus pale yellowishT. intermediellum

2. Paraphyses present; ascospores globose, 11582um; thallus lemon yellow ....... T. laureri

Thelocarpon intermediellum Nyl.

Rare, but possibly overlooked, on old wood and Wwaddl lignum, usually in sheltered
microhabitats.

Thelocarpon laureri (Flotow) Nyl.

Uncommon and scattered, typically in anthropogélyiadisturbed sites, where it occurs most
commonly on weathered conifer lignum, such as wegsted cedar fence rails and posts, or old
cedar shingles. It also occurs on rocks. At dadre, the minute globose thallus granules
resemble a diminutiv€andelariella xanthostigma.
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Thelocarpon superellumNyl.

Uncommon on stable consolidated loamy soils in sarediere competition from vascular
vegetation is minimal, typically in mesic or dry-si@habitats with light shade but relatively high
light intensities.

THELOPSIS Nyl. nom. cons. (Gyalectaceae?)
Mém. Soc. Sci. Nat. Cherbourg 3: 194. 1855. Typenotype)T. rubellaNyl.

Minute crustose lichens with immersed thallus; pbant Trentepohlia ascomata perithecioid,
periphysoids, unbranched paraphyses, hymenialggiréenish blue becoming dirty orangish;
asci thin-walled without apical structures, withnmerous, colorless, nonseptate, transversely
septate or submuriform ascospores, halonate or2ngpecies in the Ozarks. Referenceszda,
Folia Geobot. Phytotax. 3: 363-406. 1968; HarriyoBgist 82: 77,78. 1979.

1. Ascomata pallid to brownish; pore region whitiaecospores simple, globose or slightly elondzaénate,
6-7umacross or 5-6 x 7-74om; onbark ... ... e T. flaveola

1. Ascomata reddish; ascospores 3(-5)-septated{t21) x 5-6pm; on bark or sandstone ...... T. rubella

Thelopsis flaveolaArnold

Thallus immersed or + superficial, pale gray. Asatempale to medium brown where exposed,
immersed to ca. half exposed with age, pyrifornrmare globose with a short stout papilla, 0.3-
0.4 mm across; pore usually surrounded by a whitish; ascomatal wall + colorless, two-
layered, outer amorphous, sometimes containingvaafgal cells, inner of thick-walled, parallel,
elongate cells. Periphyses embedded in colorlds#®\gei cylindrical with pointed tip, 140-170 x
10-12um (Vézda, 1968). Ascospores globose or slightly elondatknate, 6-fum across or 5-6

X 7-7.5um, not including 1-1.fum thick halo.

Occasional (but if one could s&eflaveolain the field, it might be common in the Ozarkscsirit
has been picked up mostly accidentally as an admgximostly onQuercus(once onCarya) in
intact, dryish oak or oak-hickory woodlands. Thdygprevious record from North America of
this otherwise European species from is from Viggiopelia aperienss similar externally but
lacks the whitish ring around the pore and is ma#ly distinct in having eight muriform spores
per ascus. The ascospores of American collectim$agger than those reported byZda, 4-6 x
3-4pum.

Thelopsis rubellaNyl.

Thallus immersed, not evident. Ascomata dark regdebrown above, paler toward base, sessile,
ovoid, 0.2-0.3 mm across, with small, pale porepasatal wall reddish outside where exposed,
otherwise + colorless. Asci cylindrical, 150-20018-25 um (Vézda, 1968). Ascospores +
cylindrical to narrowly ellipsoid, mostly 3-septabeit a few 4-septate or with one cell divided
lengthwise, 12-15 x 4-pm, not halonate.

Rare in the western Ozarks; known only from a maisttical sandstone face along a stream in
Cherokee County, Oklahoma and frahaniperus ashein Stone County, MissouriThelopsis
rubella is otherwise known in eastern North America framollections on bark from Georgia,
Kentucky, Louisiana and Texa$helopsis rubellais apparently a mainly corticolous species,
found rarely on rock, in moist habitats in Europ& England this species is considered an
indicator of old growth forests (Purvis et al., 229Specimens from rock could be distinguished
as var.saxicolaHulting if one is impressed by substrate diffeesicSome of the other American
collections have an even greater percentage of$dptate ascospores than observed in the Ozark
collection. Thus the American population apparemibysistently deviates from the European
population which has (1-)3-septate ascospores.
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THELOTREMA Ach. (Thelotremataceae)

Crustose lichens with a pale, gray or brown, camus thallus; photobionTrentepohlia
apothecia appearing poriform or perithecioid; d&di, with the wall notably thickened at the
apex, with 6-8 hyaline, I+ violet, 7+ septate sgongycnidia unknown in Ozark material, with
bacilliform conidia; 1 species in the Ozarks.

Thelotrema subtile Tuck.
Known only from a shaded hardwoods in a moist waodlterrace along a small stream in the
southern Ozarks; growing @arpinus carolinianaandUImus alata

THROMBIUM Wallr. (Thrombiaceae)

Terricolous crustose lichens with scant to obsolitalli; photobiont Leptosirg perithecia
immersed, with dark ostioles and persistent parsgdyasci thin-walled, with 1+ blue apical cap
and dome with narrow, cylindrical axial mass, wi& simple, hyaline, ellipsoid spores;
conidiomata unknown; 1 species in the Ozarks. Rate: Bird & Beil (1972).

Thrombium epigaeum (Pers.) Wallr.

Inconspicuous and apparently rare, on exposed,-dr@ihed, stabilized sandy soils at a few
scattered sites throughout the Ozarks, growing reasa where competition from vascular
vegetation is minimal.

THYREA A. Massal. (Lichinaceae)

Saxicolous gelatinous lichens with black or grapfioke thalli typically with elongate strap-like
lobes; photobiont a chroococcoid cyanobacteriunotlagria small, immersed, mostly marginal;
asci thin-walled, with 8 hyaline, simple, broadlilipsoid spores; pycnidia immersed, with
ellipsoid to bacilliform conidia; at least 1 spexi@ the Ozarks, but part of a poorly understood
polygeneric complex of taxa with seemingly abstrgaeeric delimitations.

Thyrea confusaHenssen

Widely distributed in suitable habitats but nevéwurdant, occurring on exposed to lightly
shaded, massive dolomite on glades and upper psrd bluffs, often growing in channels
receiving intermittent runoff or seasonal seepadde thallus is usually sterile, consisting of
narrow or somewhat expanded, basally attached lolbes clustered around a central attachment
point. The thallus is typically densely pruinosel grayish.

Our material may include or consist of other meralmrthe Lichinaceae. Several smaller black
crustose taxa also occur on exposed carbonateratgdssin the Ozarks, but their taxonomy and
ecology remain unknown. Generic delimitations asrently applied in the Lichinaceae are
morphologically abstruse and seem all but useless & field perspective, especially since much
of the material in the Interior Highlands is cotesmly sterile.

TONINIA A. Massalnom. cons(Bacidiaceae)
Ric. auton. lich. crost. 107. 1852. LectotypecinereovirengSchaerer) A. Massal.

Small squamulose or crustose saxicolous or teousollichens; photobiont chlorococcoid;
apothecia sessile and laminal to marginal; thallmaggin absent, black, pruinose or not, flat and
marginate becoming swollen with hidden margin; &atidiatype, with eight, bacilliform, 0-7-
septate spores; pycnidia unknown in Ozark matdeaatjnal, immersed, with filiform conidia; 1
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species in the Ozarks. Reference: Timdal (1991).

Toninia submexicanade Lesds. lat.
Thallus of small brown lobules with marginal blattk dark brown apothecia that can appear
centrally punctate; epithecium purplish, KOH+ per@pores 4-celled, 20-21x 4uim.

Apparently rare, but possibly overlooked, on exploge shaded carbonate rocks, usually
associated with glade and bluff systems. Thisisgezan appear similar to squamuletefidea
lurida or Placidium Our specimen agrees with the description and wigtterial from Mexico
annotated by Timdal (ASU) in the squamulose thalkthecium and exciple KOH+ purple,
colorless hypothecium and 3-septate ascosporesl{cd0 x 4.5um in Ozark collection). It
differs from the Mexican specimens in having a pEeenchymatous hypothecium with thick-
walled cells. Timdal (1991) indicated the naffie submexicananay apply to a complex of
species so it does not seem inappropriate to addboa specimen to th€oninia submexicana
puzzle.

TOPELIA P. M. Jarg. & \ézda (Gyalectaceae?)
Nova Hedwigia Beih. 79: 502. 1984. Type: T. rosgeryit) P. M. Jorg. & Vezda

Tiny crustose lichens with thin, inconspicuous, yggia thallus; photobiontTrentepohlia
ascomata, immersed, perithecioid, periphysoidsidgle unbranched paraphyses, hymenial gel 1+
greenish blue becoming dirty orangish; thin-walledhout apical structures, with 8 colorless,
submuriform to muriform spores; pycnidia unknown@rark material, with bacilliform conidia;

1 species in our region. Reference: Jgrgenser#&l&, Beih. Nova Hedwigia 79: 501-511. 1984.

Topelia aperiensP. M. Jgrg. & ¥zda

Thallus * superficial, green-gray, in one colleotialmost subiculum-like, of loose, reticulate,
rather broad hyphae, more compact in the otheroata immersed, + emergent with age with
conical tip exposed, flask-shaped, pale tan, beagrgellow-brown to brown (or even black?)
with age/exposure, * translucent, 0.2-0.4 mm ac¢cm@® punctiform, open or closed, more open
and broadening in a few older ascomata; ascomattlpale, with an amorphous outer layer and
a inner layer of + thick-walled, elongate cellsgd with periphysoids extending into the cavity in
the upper part. Asci cylindrical with acute tipjrdwalled, with 8 ascospores in a single row.
Ascospores ellipsoid to broadly ellipsoid, murifommith 6-8 rows of cells, 16-22 x 9-12m.
Pycnidia not found.

Occasional on boles of hardwoods in oak-hickoryak woods. The type and only previously
known collection is onTaxodiumfrom Louisiana. We have not examined it but ourtemal
matches the original description. Superficiallyaperiensis similar toThelopsis flaveolan its
brownish, mostly immersed, perithecioid ascomata ibueasily separated by the ascospores,
8/ascus and muriform in the former, while many/asand non-septate in the latter. The exposed
part of the ascoma in a few collections is blaclt an further study may prove to be sufficiently
distinct to merit taxonomic recognition.

TRAPELIA M. Choisy (Agyriaceae)

Saxicolous crustose lichens with pale gray, aredtalli; photobionChlorella; apothecia small,
sessile, brown to blackish, with obscure thallinargms sometimes disappearing in age; asci
with I+ bluish apical dome, lacking an ocular chamlwith 8 hyaline, ellipsoid, simple spores;
pycnidia immersed, with cylindrical to filiform cafia; 2 species in the Ozarks.

1. Thallus sorediate; apothecia lacking in Ozarkemal .............................. T. placodioides
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1. Thallus esorediate; apothecia common . ....... ... ... T. glebulosa

Trapelia glebulosa(Sm.) J.R. Laundon

Formerly known asT. involuta (Taylor) Hertel, this species is occasional on $mgiceous
pebbles, rock fragments, and small cobbles in diglined, exposed to lightly shaded sites, such
as along the edges of wooded uplands, on stablisidmaembankments, and in upland old fields.
In harsh sites, this species may be restrictedheostdes or lower edges of rocks. [gyrophoric
acid]

Trapelia placodioidesCoppins & P. James
Rare on siliceous rocks in wooded uplands, ofteowgrg on cobbles and small boulders.
[gyrophoric acid]

TRAPELIOPSIS Hertel & Gotth. Schneid. (Agyriaceae)

Mostly lignicolous, occasionally corticolous crustolichens with granular areolate, C+ pinkish

thalli; photobiontChlorella or Pseudochlorellaapothecia sessile, black, thalline margin absent;
asci thin-walled, with I- or I+ weakly blue apicddme, with 8 hyaline, ellipsoid, simple spores;

pycnidia = immersed, with bacilliform conidia; 1espes in the Ozarks.

Trapeliopsis flexuosa(Fr.) Coppins & P. James

Frequent on sound, well-drained lignum in exposelightly shaded sites, growing on decorticate
logs, stumps, charred wood, and standing decagtisafigs in wooded uplands, as well as on
weathered exposed boards, particularlylbéija or Juniperus and on bark oPinus echinatan
lightly shaded wooded uplands. The thallus is cosed of dark grayish green, thin, sorediate
areoles, and the apothecia, when present, have piaks. A species with thicker, gray areoles
and convex apothecid, granulosa(Hoffm.) Lumbsch, occurs in similatr habitats foand east

of the region, but has not been documented in t#tek3. [gyrophoric acid]

TRYPETHELIUM Sprengel (Trypetheliaceae)

Corticolous crustose lichens with thin, continuossplustrous greenish to yellowish thalli;
photobiont Trentepohlia perithecia dark, clustered in carbuncular psewdosta; asci
bitunicate, with a broad, shallow ocular chambeth\8 hyaline, fusiform, (3-)7-9 septate spores,
the cells rhomboid to elliptical; 1 species in Gearks.

Trypethelium virens Tuck.exE. Michener

Uncommon and local in mesic habitats, growing oadsld boles of hardwoods, usually on
species with smooth, hard bark. Althougagus grandifoliais a favored substrate throughout
much of the range of this specidsagusis confined to the extreme southern and easteattiope

of the Ozarks, and local populationsToi/petheliumare often orCarpinus carolinianaor even
Amelanchier arboreandCarya

TUCKERMANELLA Essl. (Parmeliaceae)

Small brown foliose lichens with short, branchetids, upper cortex with elongate marginal
pseudocyphellae and a pale brown lower surface eatasional rhizines; photobioftebouxia
apothecia laminal, with a well-developed thallinargin and brown disk; asci Lecanora- type,
with 8 simple, ellipsoid spores; pycnidia commofgck, laminal to submarginal, sessile, with
bifusiform conidia; 1 species in the Ozarks. Refiee: Esslinger (2003).
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Tuckermanella fendleri (Nyl.) Essl.

Occasional throughout all but the northern Ozadks, lightly shaded to exposed boles and
branches oPinus echinataincluding young trees along roadsides and woallkiges in areas
of extensive oak-pine woodlands. More rarely ibvgs on old, undetached pine cones. This
species sometimes grows Bmus echinataboles in older plantations that were planted ke th
Civilian Conservation Corps during the 1930's. Tadlus is typically chestnut brown, and turns
deep yellowish green when wet. [fatty acids]

TUCKERMANOPSIS Gyelnik (Parmeliaceae)

Loosely adnate, corticolous foliose lichens witleegrish brown to olive or brown upper cortex,
usually with abundant marginal black pycnidia, pk®ayphellae occasional, not prevailingly
marginal; lower cortex pale to tan, rhizinate; mhmdnt Trebouxia apothecia sessile and usually
marginal, with well-developed thalline margin; as@canoratype, with 8 hyaline, ellipsoid,
simple spores; pycnidia usually abundant, prevgljimarginal, sessile, with bifusiform conidia;
2 species in the Ozarks.

1. Lobes larger and broader, many >1 mm broadhap@ uncommon; medulla C+ red or UV+ white
(alectoronic or olivetoric acids).

2. Medulla C+ red, UV- (olivetoric acid); uncommon. ... ... ... .. T. ciliaris
2. Medulla C-, UV+ white (alectoronic acid);rare ... .. ..., T. americana

1. Lobes small and narrow, to 0.4 mm broad; apddhedasundant; medulla C- and UV- (fatty acids only). . . .
.................................................................... Tuckermanella fendleri

Tuckermanopsis americanaSprengel) Hale

Rare; known only from lower boles &finus echinatain a small region of Shannon County,
where it is significantly disjunct from its mainnge in the mixed and coniferous woodlands of
the Great Lakes region. All our populations aresoamted with remnant old growtRinus
echinatawoodlands, although it has been collectedPorchinatain an older planting next to an
old growth stand. [alectoronic acid]

Tuckermanopsis ciliaris (Ach.) Gyelnik
Uncommon onPinus echinatain areas of extensive mature woodland, growing bartes,
branches, and even old stumps. [olivetoric acid]

UMBILICARIA Hoffm. (Umbilicariaceae)

Large saxicolous foliose lichens with umbilicateogth form and centrally attached to the
substrate, thallus rather thick, brown to grayisbvim; photobiontTrebouxia(?); apothecia not
seen in Ozark material, laminal, sessile, blaghically gyrose; asci thick-walled, with an I+ blue
apical dome, in our taxon with 8 ellipsoid spornpgcnidia mostly immersed to erumpent, with
balilliform conidia; historic record of 1 speciasthe Ozarks.

Umbilicaria mammulata (Ach.) Tuck.

Known only from a 1926 collection by R.P. White édlbd “Ozark Region, Mo.” (FH; duplicate
at MIN). This is a considerable southern disjumttfrom the main range of the species. The
nearest known localities to the Ozarks are the Qrakes and Appalachian regions. Intensive
searches for this lichen in areas of suitable satesshave been unsuccessful.
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USNEA Dillenius ex Adanson (Parmeliaceae)
Adanson, Fam. 2: 7. 1763. Lectotydésnea plicata(Linnaeus) A. L. SmithL{ichen plicatus
Linnaeus) =U. ceratinaAch.

Slender, terete, abundantly branched, yellowislkemifeuticose lichens, with cortex and medulla
surrounding a central cord, apothecia pale tammitex; thalline margin present, often with
corticate fibrillose cilia; photobionfTrebouxia asci Lecanoratype, with 8 small, simple,
colorless ascospores; 10 species in the region.

The input of James Lendemer (PH) is gratefully agkedged in the untangling tfsnea

1. Thallus shrubby, with terminal apothecia, uguabundant ............ ... ... ... . ... ... ... ..... 2

2. Ascospores 7-9 x 546m; medulla_sometimes red pigmentaat more often white or pale pink;
chemistry various (see discussion); norstictic acitlyet known in Ozark material ... U. rubiginea

2. Ascospores 9-11 x 64/m; medulla usually red pigmented, occasionally hiiontaining norstictic

acid orrarelyusnicacid alone .......... ... mmmr i U. strigosa
1. Thallus various, without terminal apothecia .............. . . i e 3
3. Soredia and isidia absent; central cord daddish or brownish ...........] U. trichodeaAch.
3. Soredia and/or isidia present; central cord,ggaque . ......... ... 4
4. Thallus pendent; main branches markedlyridged . ... ................ U. angulata
4. Thallus shorter, shrubby or subpendent; maindfras terete ...................... 5
5. Medulla red pigmented (pigment sometimes patchy). ................... 6
6. Thallus with abundant soralia and isidiomorphs. ... . . ... U. mutabilis
6. Thallus without soralia ........................ U. strigosagroup
5. Medulla without red pigment . ........ ... .. i ie 7
7. Cortex orange-red mottled; medulla white ... ........ U. pensylvanica
7. Cortex not orange-red; medulla white or faipilgk ................ 8

8. Medulla rapidly KOH+ red (norstictic, salazinicgalbinic acid)

................................................... 9
9. Isidiomorphs on soralia, not clustered, or girggi
cortex, often black tipped; soralia punctiform,wer
numerous;onrock .................1 U. amblyoclada

9. Isidiomorphs mostly on soralia, clustered, rlatk
tipped; soralia larger and less numerous; on t@edy rock
..................................... U. dasaea
8. Medulla KOH- (chemistry not as above) .............. 10

10. Medulla CK-; (protocetraric acid); cortex thigkassy;
soralia small, not excavate. .. .......... U. subscabrosa
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10. Medulla CK+ orange (diffractaic acid), pinkigtortex
thinner, not glassy; soralia larger, excavate jofeaching
half or more the branch diameter ......U..entoviolata

Usnea amblyocladaMdill. Arg.) Zahlbr.

Sporadically distributed on exposed to massivétlygshaded, well-drained rock, mostly granite,
rhyolite or sandstone but occasionally also dolermftome specimens have isidiomorphs without
black tips and are placed here as they possessrouseidiomorphs directly on the cortex.
Usnea dasaeaotherwise similar, is said to differ in havingdismorphs only on the soralia but
the single Ozark collection seems to have a fewthan cortex also. It has, however, better
developed soralia. Previoudlisnea amblyocladalong withU. halei P. Clerc has been treated
asU. herreiined. [usnic acid, galbinic acid agg.]

Usnea angulataAch.

Known from a single Ozark site, on old growllmiperuson a massive dolomite bluff in southern
Missouri. Usnea angulatavas once apparently widely distributed in easidonth America. The
long, pendent thallus presumably makes it highthsiere to pollution and lowered humidity. In
addition to this site, only a few presumably extaopulations in North Carolina are now known
to us. [usnic acid, norstictic acid, caperatic fcid

Usnea dasaed&tirton

Rare, known from only a single Arkansas collectonbole ofPrunusin an oak woods. The
species is often distinctive in having numeroususioise fibrils. The Arkansas collection is
moderately fibrillose. See also commentdbramblyoclada[usnic acid, galbinic acid agg.]

Usnea entoviolataMotyka

We have not seen Ozark material of this speciest limireported by Clerc (2004) from Madison
County, Arkansas on sandstone collected by Masde. Hais species has excavate soralia which
may become as wide as the branches. It has préyvibasen confused withJ. ceratina Ach.
(Clerc 2004) which also has a pink medulla and aiost diffractaic acid but differs in having
numerous white tipped tubercles, decorticate algicdleveloping into slightly raised soralia.
[usnic acid, diffractaic acid]

Usnea mutabilisStirton

Frequent but scattered in the region, occurringnature woodlands on hardwoodsiniperus
Pinus echinataand less commonly on decorticate logs and rohis iB by far the most common
sorediate species tfsneain the region. [usnic acid, pigment]

Usnea pensylvanicaMotyka

Uncommon on hardwoods and occasionally rock in mawoodlands. This has only recently
been separated out of thé. rubicundacomplex (Lendemer 2004a). A single thallus from
Johnson County, Arkansas morphologically resemblepensylvanicébut lacks the stictic acid
complex and instead contains fatty acids; it iairetd herdaut de mieuxfusnic acid, stictic acid

agg.]

Usnea rubiginea(Michaux) A. Massal.

Locally abundant in extensive woodlands; probalblg most commorUsneain the Interior
Highlands as preliminarily it seems more commomtbastrigosa It andU. strigosaare a major
component of the canopy lichen vegetation and faty may be picked up on fallen branches.
Usnea rubigineas only now being separated frdth strigosa Material lacking apothecia can be
confused withU. mutabilisif abundant fibrils are mistaken for isidia. Sutttalli cannot be
assigned to species with certainty and should beadiled, or identified adJSnea strigosa-
group”. The adoption of the namé rubigineaand its circumscription will be dealt with by
Lendemer & Ohmura (in prep.) to whom we are indélfte permission for its use here. In the
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OzarksU. rubigineamay be chemically distinct in not having norsticicid which it possesses in
other parts of its range but the ascospore sidertile specimens with norstictic acid or usnic
acid alone should be checked as this is the mbable distinction betweebl). rubigineaandU.
strigosa The most common chemotype in our region is uanid, £ bourgeanic acid, psoromic
acid. A few thalli have been found of the usnicdad bourgeanic acid, fumarprotocetraric acid
and usnic acid. £ bourgeanic acid, thamnolic atidntotypes. All of these chemotypes may be
found in a single collection together with strigosa.

Usnea strigosa/Ach.) Eaton

Locally abundant? often co-occurring witd. rubiginea and probably has similar habitat
requirements and distribution in the Ozark econegibhe identity ofU. strigosas. str.in our
region has been confirmed with sequence data (lread& Ohmura, in prep.). Séé rubiginea.
[1) usnic acid, £ bourgeanic acid, norstictic agdyment; 2) usnic acid, pigment]

Usnea subscabrosiotyka

Uncommon, scattered through the region; aboutthalfcollections are on rock, half on trees. A
single thallus from Johnson County, Arkansas, winidrphologically resembldd. subscabrosa
but contains norstictic acidnd an unknown often found id. subscabrosglLendemer pers.
comm.) instead of protocetraric acid, is placecpFovisionally. [usnic acid, protocetraric acid]

Usnea trichodeaAch.

Rare, restricted to lightly shaded old growth pagiohs ofJuniperus usually on bluffs above
permanent water sources. Although not reporteteniteratureJ. trichodea s. lathas a number

of chemotypes. The most common chemotype is diifacacid + constictic acid. Both
diffractaic acid and constictic acid occur by tiseives in some eastern specimens. There are
two additional less common, more geographicallytricted, chemotypes: diffractaic acid +
psoromic acid in the Ozark region and diffractactdat+ salazinic acid agg. so far known only
from the Coastal Plain. [1) usnic acid, diffractaimid, constictic acid; 2) usnic acid, diffractaic
acid; 3) usnic acid, diffractaic acid, psoromicdci

VERRUCARIA Schradenom. cons(Verrucariaceae)
Spic. Fl. Germ. 1: 108. 1794.Typé: rupestrisSchrader

Crustose, mostly saxicolous lichens with endolitldontinuous, or areolate thalli; photobiont
various unicellular algae, includiniglyrmecig Trebouxia and chlorococcoid taxa; perithecia
immersed to subsessile, in some species inhaklsangonate rock imbedded in pits in the rock;
paraphyses absent; hymenial gel I+ bluish becoramaggish; asci fissitunicate, with 8 hyaline,
ellipsoid, simple spores; ? species in the Ozatksireated here. The following treatment is
tentative and flawed; species concepts for loced t@are still fluid, so habitat, distribution, and
abundance information is sketchy.

1. Growing on carbonate rOCK . ... ... . 2

2. Thallus reddish or purplish; ascomata etchingjipirock; wall dark only at apex; ascospores @0-3
X LS M e e e V. marmorea

2. Thallus white, gray Or Brown ... ... e 3

3. Thallus pale (shades of white, pale gray or ¢, endolithic to epilithic, continuous to
rimose or weakly rimose-areolate . . ......... ... e 4

4. Exciple colorless; clypeus black, dome-shappdrithecial wall” lacking at base;
ascospores large, 27-32 X 144® . ......... ... . ... \/. muralis
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4. Exciple and/or clypeus black, forming an entperithecial wall” ............ 5

5. Ascomata mostly ca. half immersed with dome-tikgeus in addition to
thin, entire, black exciple; ascospores 19-23(32¥1-13(-15)um ........
................................................ V.. calkinsiana

5. Ascomata immersed, etching pitsintherock . ................. 6

6. Clypeus forming a small apical disk, smallediameter than the

deeply immersed hymenium; thallus thin, whitiskeadolithic;

ascospores mostly not developed, 18-22 x g1hABagliettogd . . .
........................................ V. baldensis

6. Clypeus absent/fused with exciple?; ascoma sigrgal; wall
thin, + uniform; thallus not evident; ascospores?220x 8-11um
......................................... \/. calciseda

3. Thallus dark (gray, brown or greenish), epiitrdontinuous, rimose orrimose-areolate, or
with dispersed areoles . .. ... ... 7

7. Black prothallus at margin or areoles with wdglveloped black “medulla” or
basal layer; ascomatal wall entire, usually fusinity black basal layer .......... 8

8. Thallus shades of brown or dark brown, ofteeguiarly mottled with
black; ascospores 19-28 x 8-L6; areoles not black-edged; lower half of
areole sectionblack ............... ... ... ... . . ... V. nigrescens

8. Thallus gray to brownish gray; ascospores ugfgm long ......... 9

9. Ascospores small, 11-14 x Gtih; ascomata, pycnidia or sterile
columns of black “medulla” visible as many smaldi dots on
areole surface; thallus thick, rimose-areolateg palmedium
brownish gray; areoles, flat, often black-edged ....V. fayettensis

9. Ascospores variable, 10-19 x @; areoles with 1-few larger
black ascomata (not with small black dots); thabuswn with black
“medulla”, i.e., a thin black line at base of amol pale V. fuscella

7. Black prothallus/basal layer, absent or poodyedoped or prothallus pale .... 10

10. Ascospores large, 21-24 x 134lih; ascomata * large and readily
visible; thallus dark brown . .. .................... V. nigrescens s. lat

10. Ascospores small, 15 xim or less; ascomata small, ca. 0.1-2 mm
across, immersed, difficult to see or visible agslinlack dots on areole
SUMACE .. 11

11. Thallus dark brown, strongly areolate ......... V. compacta

11. Thallus thin, olive to brown-gray, granulose minutely
areolate; ascospores 12-15 x fn (14-25 x 4-6um fide Brodo,

1988) .o \/. nigrescentoidea

1. On siliceous rocks, substrate HCI-oron bark ... .. ..o e 12
12, SaXiCOIOUS ... e V.sp.#1
12, COrtiCOlOUS ..ot e V. phloeophila



Verrucaria baldensis A. Massal.
Common on lightly to moderately shaded massive rda® exposures. It has previously been
confused withV. calcisedaso local abundance and distribution are uncertain

Verrucaria calcisedaDC.
Occasional on well-drained or sheltered, exposedigtutly shaded, massive dolomite. See
comment undeY. baldensis

Verrucaria calkinsiana Servit
Frequent on exposed dolomite in glades, typicatiguoring on smaller fragments and cobbles,
although sometimes growing on more massive boulmieidedges.

Verrucaria compacta (A. Massal.) Jatta

Areoles contiguous or occasionally solitary, irfegu thick, widening from a narrower base
(subumbilicate?), and therefore = easily broken i rock; mostly ending abruptly but
occasionally with a few smaller, flatter margina¢ales, in section appearing compound above
but thick, white medulla £ continuous; hypothallust evident; ascomata completely immersed
(small black ostioles nearly invisible); ascomatalll colorless except at mouth; ascospores ca.
13-15 x (5-)7-8wm. Pycnidia not found.

Known from three sites in the Missouri Ozarks: twaarbonate glades and one from a rhyolite
glade.

Superficially Verrucaria compactacould be confused witlstaurothele drummondiut easily
separated when fertile. Because of the very thielus this species was once included in
Dermatocarpon It is synonymized by Santesson et al. (2004) withfusculaNyl., Breuss
(Ostrerr. Zeitschr. Pilzkunde 3: 15-20. 1994) retpgd both species. However, conidia have not
been located and we cannot say to which speciedkk@zrterial belongs (or neither?).

Verrucaria fayettensis Servit

Uncommon on lightly shaded, massive dolomite oytsrand ledges; often in somewhat mesic
habitats, such as ledges along streams in raviioesl populations have been previously called
V. ionensig=ink.

Verrucaria fuscella (Turner) Winch
Infrequent in parts of the Ozarks, especially i@ tlorthern half of the region, growing on shaded
dolomite on wooded upland slopes and in overgrolades.

Verrucaria marmorea (Scop.) Arnold

Uncommon on massive dolomite and limestone expesureglades and on bluffs, typically
growing on small loose rocks lying on massive beklrexposures. This species is most frequent,
although still relatively uncommon, on the hugeotoite glades of the White River region of the
western Missouri Ozarks. It also occurs infreglyeint the eastern Ozarks. The pink to purplish
thallus and perithecia are distinctive, but seeremts undef helidium incavatum

Verrucaria muralis Ach.

Frequent throughout the Ozarks; on exposed dolamiggades and on very lightly shaded ledges
and outcrops.

Verrucaria nigrescensPers.

Occasional on lightly to moderately shaded dolonmtearbonate bedrock districts of the Ozarks.
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Verrucaria nigrescentoideaFink
? Rare on mesic, typically mossy, dolomite escarjme

Verrucaria phloeophila Breuf3

Uncommon or overlooked; on shaded bases and |bekss of hardwoods anduniperus
sometimes growing over bryophytes. This specidsmavn from the eastern half of the Ozarks,
but also occurs just west of the Ozark region imtreg Oklahoma.

Verrucaria sp. #1

Frequent on exposed to lightly shaded, small silisepebbles and cobbles of chert and, less
commonly, sandstone. This species has a thin, gialish olive, continuous to rimose-areolate
thallus, without any visible prothallus, with abamd, evenly distributed, sessile black perithecia
with tiny pale apical ostioles. The perithecia ab®ut 0.15 mm broad, with a fairly wide, flat
marginal zone that somewhat abruptly rises to aanibal center. The spores are narrowly
ellipsoid and fairly thick-walled, with slightlyriegular outlines, and average 18-20 x 6.4pfrG
they are contained in broadly rounded asci thatygieally 60 x 35um.

VEZDAEA Tscherm.-Woess & Poelt (Vezdaceae)

Inconspicuous, greenish, minutely granular cruskmitobiontLeptosirg apothecia tiny, usually
substipitate, irregularly rounded, emarginate; dktt+ blue, with an IKI- apical pore, with 8
simple to ultimately 2-celled spores; conidiomat&nown; 1 species in the Ozarks.

Vezdaea leprosgP. James) &zda

Common throughout the Ozarks, but inconspicuousadirgsh overlooked. This species occurs in
both intact woodlands, where mossy soil and treed@n wooded uplands are a typical habitat,
and in more disturbed sites, such as degradedetisieind along shaded mossy roadbanks. Buck
et al. (1999) have discussed the tolerance of Hpecies for substrates with elevated
concentrations of metallic contaminants.

VULPICIDA Mattsson & M. J. Lai (Parmeliaceae)

Compact, small, loosely adnate, yellowish greeméa lichens with a bright yellow medulla;
upper cortex often wrinkled or folded; lower corfgade, sparsely rhizinate; photobidrtebouxia
(?); apothecia sessile, with well-developed thalimargin, epithecium brown, hypothecium pale;
asci Lecanoratype, with 8 hyaline, simple ellipsoid spores; piglta usually abundant, black,
marginal, sessile; conidia citriform; 1 specieshia Ozarks.

Vulpicida viridis (Schwein.) Mattsson & M.J. Lai

Thallus rounded, compact, to 4 cm broad, loosehatalto suberect; medulla bright yellow; lobes
short, rounded, abundantly divided into short shétoand fimbriations, the margins convolute,
slightly thickened, and usually uplifted; upper tearuniformly deep yellowish green, smooth to
irregularly wrinkled; lower cortex pale ivory to @wish, usually with raised reticulate ridges,
with an occasional pale simple rhizine to 1 mm loagothecia common, laminal near the
margins, sessile, basally constricted and oftereaqpg short-stipitate, typically to 4 mm broad,
with a lustrous plane brown disk; thalline margiiten terminating as a narrow rim of small
crenulations; spores broadly ellipsoid to subrotusdthick-walled, to 8 x 6um; pycnidia
abundant, black, laminal and marginal, rounded).i® mm broad; conidia citriform, 2.5-3.5 x
1.5um. [pinastric, usnic & vulpinic acids]
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Common in intact woodlands through most of the ®zaexcept in the northern portions or in
regions with extensive woodland fragmentation agricaltural development. This species
typically occurs on canopy branches of mature hamtls in extensive wooded uplands, usually
on the red oak grouuercus coccinea, Q. marilandica, Q. rubaadQ. velutina It also occurs
on Carya, Fraxinus, Prunus, Ulmwnd a few other species.

XANTHOMENDOZA L. Lindblom (Teloschistaceae)

Small orange to bright deep yellow sorediate fa@itishens with abundantly branched lobes and
pale, rhizinate lower cortex; photobiofirebouxia apothecia sessile, with well-developed
thalline margin; ascireloschistesgype, with 8 hyaline polarilocular spores; pycaidiellow to
orange, immersed, with bacilliform conidia; 3 spacin the Ozarks. Reference: Lindblom
(1997). This genus was formerly included witb{anthorig but differs in having bacilliform
conidia and well-developed rhizines, as opposedtédcellipsoid conidia and lack of rhizines, with
hapters sometimes present,Xanthoria Kondratyuk & Karnefelt (2003) have further divite
Xanthomendozaplacing the Ozark species int@xneria Kondratyuk & Karnefelt. This
disposition is sufficiently untested that we arellingg to go only as far as recognizing
Xanthomendoza

1. Thallus lobes <0.5 mm broad, prevailingly c&. fm broad; soralia marginal and terminal, <0.4 long .
.................................................................................. X. fulva

1. Thallus lobes prevailingly >0.6 mm broad; s@arimarily labriform and marginal, >0.5 mm long.

2. Thallus closely adnate; with appressed lobe sipsedia farinose, in labriform soralia produced i
marginal slits between the upperand lowercortex .............. ... ..., X. fallax

2. Thallus * loosely adnate, with the lobes lo@sktally ascending; soredia granular, arising
marginally and laminally from the uppercortex . ............. ... . ... . ... X. ulophyllodes

Xanthmendoza fallax(Hepp) Sgchting et al.

Uncommon on trees and sometimes rocks, in expos$tea, disturbed, sites. This species is more
common in the prairie areas north and west of tharks, but appears to be an uncommon (and
perhaps recent) component of the contiguous woddiaea of the Ozarks. [parietin]

Xanthomendoza fulvaauct.

Occasional in sites with high light intensities¢lsuas rocks along the margins of glades and boles
of solitary trees in glades, pastures, and aloagsinoles. This species is distinctive becausesof it
golden orange color and minute, abundantly brandbieels. Specimens in heavily shaded sites
are more greenish yellow in color, and may supiatfic resembleCandelaria concolar from
which they may be distinguished by the KOH+ deememéa cortex oXanthorig versus the
KOH- (or weakly orange-reddish) cortex@andelaria [parietin]

Xanthomendoza ulophyllodegRéasanen) Sgchting et al.
Apparently rare in the Ozarks; known only from thports by Lindblom (1997). [parietin]
XANTHOPARMELIA (Vain.) Hale (Parmeliaceae)

Large yellowish green foliose lichens with a luggoupper cortex containing usnic acid,
photobiontTrebouxia apothecia sessile, brown, with a thalline margsxgiLecanoratype, with

8 simple, hyaline, ellipsoid spores; pycnidia laatjimmersed, with bacilliform to fusiform or
bifusiform conidia; 13 species in the Ozarks. Raiee: Hale (1990).
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Thalli of Xanthoparmelia are occasionally parasitized b$tigmidium xanthoparmeliarum
Hafellner, which forms necrotic black, gray-marginspots on the lobes of the host, with
perithecioid ascomata producing colorless 2-cedlsates.

1. Thallus isidiate, the isidia laminal, fine anglirdrical [note: if the isidia are pustular andafrle, see
Flavoparmelia baltimorensjsvhich has more broadly rounded lobe tips anda liestrous upper cortex].

2. Lower surface white to tan or becoming pale braentrally.
3. Medulla KOH- to sordid brownish, P+ red (fumarocetraric acid); comménsubramigera
3. Medulla KOH+ yellow to orange or reddish, P+raga (salazinic or stictic acid); rare.
4.Medulla KOH+ dark red (salazinicacid) ..................... X. mexicana
4. Medulla KOH+ yellow or eventually orangish ($iicacid) . ........... X. plittii
2. Lower surface dark brown to black, occasionailyh a paler marginal zone.
5. Medulla KOH+ dark red (salazinicacid) ......................... X. australasica
5. Medulla KOH+ yellow or eventually orangish (siicacid).
6. Lobes linear and elongate; thallus loosely agnat . ............ X. isidiascens
6. Lobes + short, apically broadened; thallus tightinate .......... X. conspersa
1. Thallus lacking diaspores.
7. Lower surface dark brown to black, occasionaily a paler marginal zone.
8. Medulla KOH- to sordid brownish, P+ red (fumarcetraric acid) . ... X. hypomelaena
8. Medulla KOH+ yellow to orange or reddish, P+raga (salazinic or stictic acid); rare.
9.Medulla KOH+ dark red (salazinicacid) ..................... X. tasmanica
9. Medulla KOH+ yellow or eventually orangish ($iicacid) . . . . .. X. angustiphylla
7. Lower surface white to tan or becoming pale braentrally.
10. Medulla KOH+ dark red, P+ orange (salazinidgpci.............. X. viriduloumbrina
10. Medulla either KOH+ yellow or P+ yellow.
11. Medulla KOH+ deep red, P+ yellow (norstictiddaas major component, stictic
acidabsent) ........ .. i X. californica
11. Medulla KOH+ yellow, P+ orange (stictic acidthivminor norstictic acid).

12. Lobes apically broadened, often imbricate acthiately divided . ... ..
........................................... X. cumberlandia

12. Lobes linear throughout, not imbricate or leigy divided ..........
............................................ X. neotaractica
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Xanthoparmelia angustiphylla (Gyeln.) Hale
Frequent throughout the Ozarks. This speciesallgioccurs on exposed sandstone. [constictic,
norstictic, stictic, & usnic acids]

Xanthoparmelia australasicaD.J. Galloway
Rare; known only from exposed sandstone in an sktensandstone glade complex in Dade
County, Missouri. [salazinic & ushic acids; + tegoof norstictic & protocetraric acids]

Xanthoparmelia californica Hale

Known from exposed siliceous rocks in domomite lmeéstone glades in the White River Hills

of the southwestern Ozark region, as well as froqposed chert in a limestone glade in the
northeastern Ozarks. The underside in Ozark calests dark brown. Whether this difference is
one of population or species remains to be deteuniftonnorstictic, norstictic & usnic acids]

Xanthoparmelia conspersaAch.) Hale

Although common east of the Ozark region, this |ges infrequent and scattered through the
eastern and southern Ozarks, becoming common ionlthe extreme eastern Ozarks of
southwestern lllinois. It occurs on exposed tdtlg shaded, usually massive, siliceous rocks,
particularly sandstone, and igneous substratesstiotic, stictic & usnic acids]

Xanthoparmelia cumberlandia (Gyeln.) Hale

Locally frequent on exposed siliceous rocks, aiso growing in lightly shaded xeric areas, such
as on sandstone or chert boulders on sparsely waddiges. This species also grows on lightly
shaded, weathered asphalt shingles. [constiarstictic, stictic, & usnic acids]

Xanthoparmelia hypomelaena(Hale) Hale

Occasional throughout the Ozarks, on exposed talyigshaded, siliceous substrates in well-
drained to xeric sites. South and west of theoregiome populations otherwise referable to this
species appear to contain protocetraric acid imsteaf fumarprotocetraric acid.
[fumarprotocetraric, succinprotocetraric, & usniids, + traces of physodalic acid]

Xanthoparmelia isidiascensHale

Known from literature reports from the northeast®zarks of Missouri (Hale 1984), and from a
recent collection on exposed sandstone in nortlenegrkansas. [constictic, norstictic, stictic &
usnic acids]

Xanthoparmelia mexicana(Gyeln.) Hale
Rare on exposed siliceous rocks, mostly in the avesDzarks. [norstictic, salazinic & usnic
acids]

Xanthoparmelia neotaracticaHale

Rare on igneous and chert substrates in the eamtdroentral Ozarks. This species is said to be
less tightly adnate thax. cumberlandia In our experience, even with¥a cumberlandighere is

a spectrum of degree of adnation that appears tosdmeewhat controlled by substrate
characteristics. [constictic, norstictic, sticfiausnic acids]

Xanthoparmelia plittii (Gyeln.) Hale
Apparently rare, except for the extreme easternri@zaf southwestern lllinois. This species
occurs on exposed to lightly shaded asandstormnsiictic, norstictic, stictic & usnic acids]

Xanthoparmelia subramigera (Gyeln.) Hale
Frequent throughout the Ozarks on exposed to Vigitthded siliceous substrates, occurring on
both massive exposures and smaller boulders of, dardstone, and igneous rocks. This is the

243



most common isidiat&¥anthoparmelian the region. [fumarprotocetraric & usnic acids;
physodalic & succinprotocetraric acids]

Xanthoparmelia tasmanica(Hook. f. & Taylor) Hale
Occasional on exposed to lightly shaded siliceonslders. [salazinic & usnic acids, +
consalazinic acid, + norstictic acid, * traces waftpcetraric acid]

Xanthoparmelia viriduloumbrina (Gyeln.) Lendemer

Common throughout the Ozarks, on well-drained edics substrates, apparently with a
predilection for lightly shaded boulders in uplandsd along naturally occurring edges of
woodlands. Until recently, local populations weedled X. somloensi$Gyeln.) Hale (Lendemer
2005). [consalazinic, norstictic, salazinic & usacids, + lobaric acid]

XANTHORIA (Fr.) Th. Fr. (Teloschistaceae)

Small, adnate, orange foliose lichens with narrbrnched lobes and pale lower cortex lacking
well-developed rhizines but sometimes with sometdmapters; photobiontrebouxia apothecia
sessile, with well-developed thalline margin; abeloschistesype, with 8 hyaline polarilocular
spores; pycnidia yellow to orange, immersed, willpsoid conidia; 1 species in the Ozarks.
Reference: Lindblom (1997).

Xanthoria elegans(Link) Th. Fr.
Known only from massive xeric limestone exposuresthhe extreme eastern Ozarks of
southwestern lllinoigparietin]
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