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Abstract: The 4 genera and 20 species of 
orange pigmented macrolichens in California are 
keyed and descriptions are provided.  Some origi-
nal morphological, ecological, and distributional 
observations are included.  It is intended that the 
information should be incorporated ultimately into 
a guide for government agency workers and private 
sector wildlife biologists who are now having to 
attend to the conservation of the lower as well 
as the higher plants.

There are signs that protection for the bryophytes, lichens, 
and fungi, long overdue, may be on the way.  In 
California, government agencies and even private timber 
companies are beginning to pay attention to them in 
response to pressure from concerned citizens, especially 
from members of the California Lichen Society (CALS).  
CALS, not coincidentally, has produced one of the fi rst 
“red lists” of threatened and endangered lichens in the 
United States and perhaps the only interactive red list in the 
world (Magney 1999, 2000), where workers may propose 
new listings and post updates for species already listed.  
There is now a need for workers in government agencies to 
be able to recognize lichens and deal knowledgeably with 
them in their enforcement of the forest practice laws: for 
them this guide is especially intended.  It will also serve 
wildlife biologists and registered professional foresters 
working in the private sector, as well as the lichen-aware 
public.  As a book the guide will provide keys and text 
accounts for the species known or expected in the state, 
based on the best available information and will have all 
taxa illustrated by high quality line drawings.  This series 
of articles will differ from the guide by providing more 
technical material of interest to lichenologists and will 
supplement the guide; it will not, however, contain 
more than a sample of the line drawings.  Since the 
Bulletin articles, at least to some extent, represent the 
guide in a state of development, feedback concerning 
them is most welcome and should be directed to the 
e-mail address above.

I separate the macrolichens initially by color, a useful 

and traditional starting point (cf. Hale 1979).  The major 
groups are planned to be 1. orange; 2. gray, gray-green, 
and white; 3. yellow and greenish yellow; and 4. brown, 
gray-brown and blackish.  I have tried to design the 
keys to make identifi cation practical without collecting 
the lichen or with collecting very little of it, since lichen 
populations are often overly impacted (a fragment may be 
needed for examination with the microscope or chemical 
testing).  The glossary of essential terms will be as much a 
teaching device as a reference.

Part 1. The orange macrolichens (in Teloschistes 
californicus only the disks are orange).  All of these genera 
except Edrudia are placed in the family Teloschistaceae 
and are related by the distinctive polarilocular spores 
and the presence of orange anthraquinone pigments in 
the cortex giving a K+ purple reaction. Despite the 
characteristic Teloschistacean pigmentation, Edrudia is 
now placed in the Lecanoraceae.

I began work on the orange group with the view that 
distinguishing between Teloschistes and Xanthoria could 
be problematic.  I then discovered that all of our 
Teloschistes species have branches with fi ne longitudinal 
striation of the cortex, easily seen under the dissecting 
‘scope at 15x, perhaps refl ecting the lengthwise orientation 
of the cortical hyphae (see table 1, p.14).  It remains to 
be seen if this character is constant for the genus; I do 
not fi nd any defi nite reference to it in the literature I have 
examined. Xanthoria entirely lacks this striation, and, 
of course, does not show the Teloschistes pattern of 
cortical hyphae in a thin longitudinal section of cortex at 
400x (observed in T. chrysophthalmus, Wright 2246; T. 
exilis, Wright 3618; and T. fl avicans, Wright 3917), where 
one sees instead many tiny circular fi gures, presumably 
representing transversely sectioned vertical hyphae, along 
with some short curling fi gures.  In addition, Xanthoria is 
mostly dorsiventral with hapters or rhizines on the lower 
surface, although a few species are attached more or less 
basally.   Note in particular the apparently undescribed, 
sorediate, occasionally also apotheciate Xanthoria, X. sp.
of this treatment, so far reported only from the central 
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coast, which has a basal holdfast and narrow, fl attened 
lobes without fi ne striation.  Teloschistes californicus
is dorsiventral but lacks hapters and rhizines and is 
otherwise ummistakable, having strongly tomentose, gray, 
striate, fl attened lobes bearing small apothecia with 
orange disks.

For those who might want to confi rm an identifi cation 
with microscopic characters or to compare species, a 
table of characters, including some macroscopic ones, is 
given at the end (pg. 15).

         Key to the orange macrolichens of California       
                    (Teloschistaceae and Edrudia)

Note that anthraquinone pigmented lichens may be quite 
gray when growing in the shade, although even then the 
disk will be orange.  J. Hinds (pers. comm.) has found 
Teloschistes chrysophthalmus in New England and in 
Texas with gray lobes and only the disks orange.

1a. Foliose, with rhizines or hapters on the lower side, 
 or, if attached by the lower part of a fl at, glabrous, 
 orange branch, then apothecia never terminal, ciliate, 
 nor appearing to “fl ex” the branch (the branch appears 
 to continue from a second insertion on the underside 
 of the apothecium)  .....................................  Xanthoria
1b. Fruticose, without rhizines or hapters, the branches 
 roundish or dorsiventrally compressed, then gray 
 (disks orange), or the apothecia ciliate, or appearing 
 to “fl ex” the branch  ..................................................  2

2a. Thallus of tangled, orange, fi lamentous branches 
 on coastal rocks and soil banks......................................
 ....................................................Caloplaca coralloides
2b. Thallus normally fruticose, branches not fi ne and 
 tangled  ......................................................................  3

3a. Branches strongly pubescent, gray, only the discs 
 orange  ................................  Teloschistes californicus
3b. Branches at most weakly puberulent, usually orange 
 at least in part  ...........................................................  4

4a. Sorediate, without apothecia  ...  Teloschistes fl avicans
4b. Not sorediate, usually with apothecia  ......................  5

5a. Apothecia ciliate on margins  ........................................
.......................................... Teloschistes chrysophthalmus
5b. Apothecia not ciliate  ................................................ 6

6a. Apothecia terminal, commonly attached eccentrically
...................................................... Edrudia constipans

6b. At least some apothecia appearing to “fl ex” the 
 branch (see couplet 1), never attached eccentrically  ....
 ........................................................  Teloschistes exilis

Caloplaca coralloides (Tuck.) Hult.:  Thallus to 2 cm in 
diameter and 8 mm high.  Branches to 0.4 mm in diameter, 
round, bumpy.  I can fi nd nothing in the references cited 
nor in Herre (1910) or Hasse (1913) on an attachment.  
Examination of my own material, Wright 4213 from near 
Stinson Beach, Marin County, suggests that it may be 
attached by the cortex along part of the length of a few 
branches.  Soredia lacking.  Apothecia fairly common, 
terminal or lateral.  One of the most easily recognized 
species on seashore rocks, according to Arup.  It is 
distributed along the coast over the whole length of the 
state and as far north as northern Oregon (Wetmore and 
Kaernefelt 1998), although in my experience in central 
California, it is rare.  It is mainly on exposed vertical 
surfaces of hard, acid rocks not subject to bird manuring 
(Arup 1995b, Wetmore and Kaernefelt 1998).  A related 
species, C. thamnodes Poelt, with branches 0.4 mm or more 
in diameter rather than 0.2 to 0.4 mm, is in Baja California, 
Mexico and might be expected in the extreme southern part 
of the state.  However, reports place it about 100 km south 
of the international boundary (Arup 1995a).

Caloplaca is a genus of crustose lichens, so it is somewhat 
surprising to fi nd this dwarf fruticose species placed 
there.  However, a prothallus, a typical crustose feature, is 
sometimes present.  Arup (1995a) states that  its position 
in the genus is very uncertain.  Historically it has been 
assigned to other genera.

Edrudia constipans (Nyl.) Jordan. (constipans, crowding 
closely together):  Thallus 15 to 25 mm broad,  resembling 
a tiny Teloschistes. Apical parts orange, lower parts 
tan to white, occasionally blackening.  Branches to 1.1 
mm, dorsiventrally compressed, attached to substrate 
by the base.  Cartilaginous strands in central part of 
medulla.  Soredia lacking.  Apothecia terminal, commonly 
eccentrically attached.  Pycnidia on dorsal surface of 
branch, immersed.  This is a genus of a single species 
endemic to the rocky, isolated Farallon Islands 42 km off 
the coast of San Francisco (Farallons National Wildlife 
Refuge), where no visitors are allowed at this time because 
of the sensitive habitat.
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Nineteenth century lichenologists had assigned this lichen 
to several different genera at different times.  W.P. Jordan 
of the University of San Francisco re-studied it (Jordan 
1980), and, still accepting it as Teloschistaceae, erected 
the new genus Edrudia to accommodate it, based on 
the simple rather than polarilocular ascospores and the 
long fi liform, rather than short subcylindric or ellipsoidal 
conidia.  About the same time, Poelt and Hafellner (1980) 
investigated the ascus apex and found it  to be Lecanora-
rather than Teloschistes-type.  Along with this and in light 
of the simple spores, they moved the new genus to the 
Lecanoraceae, considering it an “anthraquinone-pigmented 
side branch” of that family; on this account it would have 
arrived at its resemblance to Teloschistaceae by convergent 
evolution.  Although the spores are single-celled and 
lack a septum, it might be noted that they have an 
“incomplete transverse cytoplasmic band” (Jordan 1980), 
suggesting the vestige of a septum.  In any case, 
both the geography and morphology imply an unusual 
evolutionary history.

That Edrudia has never turned up on the mainland, 
despite the fact that the Farallons are heavily populated 
with birds which could disperse it, is also interesting.  I 
am reminded of  the Marin County “endemic” vascular 
plant, Leschke’s Indian Paintbrush (Castilleja leschkeana,
Scrophulariaceae), long known only from the type 
collection from Pt. Reyes, which ultimately turned out to 
be an Alaskan species, C. chrymactis (Hickman 1993).  
These migratory birds do visit somewhere, if not the 
California mainland: perhaps Edrudia should be sought on 
the coast of Alaska (cf. the occurrence of the arctic alpine 
lichen Thamnolia on the immediate coast 70 km north of 
the Farallons [Wright 1992]).

I hope to obtain a status report on Edrudia from the 
Farallons biologists, with whom, it seems, I will be able to 
communicate by e-mail.

Teloschistes

There are four easily recognized species in California.  On 
the basis of the few available literature reports (Hale and 
Cole 1987; Riefner et al. 1995) and my own observations in 
the San Francisco Bay Area counties, they are uncommon 
to rare.  All four species should probably be listed as rare, 
and in some cases they will be endangered. Teloschistes 
contortuplicatus (Ach.) Vĕzda, a species of dry habitats, is 
given by Goward (1999) from vertical limestone rock faces 
in the Rocky Mountains south to Nevada and Arizona.  

In California it might be sought where limestone occurs 
east of the Sierran crest.  It forms erect tufts with 
branches to 8 mm long, but usually about 5 mm, with 
cilia and globose, isidia-like outgrowths.  All Teloschistes
species are attached basally, and rhizines are absent 
(Purvis et al., eds. 1995).

1. Teloschistes californicus Sipman: Thallus to 30 mm 
in maximum extent, mostly about 20 mm, invariably gray 
(C. Bratt pers. comm.).  Lobes to 2 mm wide, according 
to Sipman (1993), but reaching 3 mm in Bratt 8216
from San Nicolas Is., dorsiventral, mostly linear, rather 
stiff, prominently pubescent, with strong longitudinal and 
reticulate striation, perforations, and coralloid branching 
from the margins.  Apothecia infrequent, laminal on upper 
surface, to 2.5 mm in diameter in the Bratt collection 
(Sipman: 1 mm); exciple strongly pubescent.  Pycnidia in 

orange warts, not seen in the Bratt specimen.  Granular 
sorediate toward the tips of the lobes.  A rare species 
now known only from the Channel Islands (C. Bratt, pers. 
comm.).  There are historical records from Pt. Loma, San 
Diego County and Newport, Orange County (Hasse 1913), 
but the species seems to be no longer present on the 
mainland.  Published reports up to 1993 were as T. villosus
(Ach.) Norman, a South American species which Sipman 
(1993) separates from T. californicus as sorediate on the 
more strongly ridged lower surface and by having a 
larger, more densely tomentose, imperforate thallus with 
hairs 0.2 mm instead of 0.1 mm long.  Sipman gives 
the hairs of T. californicus as 1 mm long, but this is a 
typo (H. Sipman, pers. comm., 2000).  He says that all 
specimens identifi ed as T. villosus from California seen 
by him are T. californicus.

9

Fig 1. Teloschistes californicus Sipman, San Nicolas 
Island, Ventura County, California, C. Bratt 8216.  
Sketch by R. W. Becking.  (left) A branch (x1.5).  
(right) An  Apothecium (x14).



2. Teloschistes chrysophthalmus (L.) Th. Fr.: Thallus
to 20 mm in diameter, in compact, roundish tufts.  Lobes 
to 2.5 mm wide, dorsiventral with fi brillose branches.  
Soredia lacking.  Apothecia on the margins of the lobes or 
terminal, to 6 mm in diameter with fi brils on their margins.  
Pycnidia frequent, in low reddish warts.  Toward the coast, 
mostly from the San Francisco Bay Area south, rare.  
There is no other California lichen which has apothecia 
that are both orange and ciliate.  I have seen it in Marin 
County on California Buckeye (Aesculus californicus),
Toyon (Heteromeles arbutifolia), and an unidentifi ed fruit 
tree.  It appears to be more common in Sonoma County, 
where Judy Robertson reports that it is widespread (pers. 
comm., 2000).  There is an excellent photograph in Wirth 
(1995, v.1, p. 14), where the author gives it as extinct 
in his area; a cautionary observation: this lichen needs 
protection in California (cf. Hale and Cole 1988, p. 170).  
It is already extinct in New England, according to J. 
Hinds (pers. comm.).

3. Teloschistes exilis (Michaux) Vainio:  Thallus to 30 
mm in diameter.  Branches to 0.6 mm in diameter, rounded 
or somewhat fl attened to angled as in T. fl avicans (based 
on Wright 3616 and 3618).  Branches which appear 
to continue from the base of the exciple seem quite 
characteristic for this species.  Toward the coast and rare 
from the Channel Islands to Sonoma County (Pepperwood 
Preserve, Franz Valley Road: a range extension 60 km 
northeast from the Marin County localities reported by 
Riefner et al. (1995).  It may be plentiful locally, as at 
the Pepperwood Preserve, where it occurs on shrubs in 
an area which, although 45 km from the Pacifi c Ocean, 
still receives considerable fog (J. Robertson, pers. comm.).  
Hale (1979) comments on the similarity of T. exilis to 
T. fl avicans, and it looks as though they would qualify 
as a fertile-sorediate “species pair” in the sense of Poelt.  
At least some Marin County material has a very fi ne, 
whitish pubescence.

4. Teloschistes fl avicans (Sw.) Norm.:  Thallus to 100 
mm in diameter, generally about 30 mm.  Branches to 
1 mm in diameter, rounded or somewhat fl attened or 
angled.  Branching dichotomous.  Soralia often appear as 
yellow bumps, and not all of them will have developed 
defi nite soredia.  Apothecia not seen in California material.  
Pycnidia frequent, in orange tubercles.  This is the most 
commonly encountered Teloschistes sp. in my experience, 
but rare nonetheless.  In coastal areas from Santa Barbara 
County north to Sonoma County (collected at Bodega 
Bay by J. Robertson; Hale and Cole [1988] mention an 
historical record).  It grows on bark and occasionally 

among mosses on rocks (Three Peaks, Tomales Bay, Marin 
County; Devil’s Slide, San Mateo County).  A thallus 12 
cm long was observed on California Bay (Umbellularia
californica) on Inverness Ridge in Marin County.

Xanthoria

The genus is common and widespread in California, 
although some species are quite rare.  Thirteen species are 
reported from the state by Lindblom (1997).  Xanthoria
seems to be a diffi cult group, although some species such 
as X. parietina and X. polycarpa are easy to recognize.  
All the species prefer open, nutrient enriched sites, as, for 
example, on roofs about the bases of television antennas on 
which birds perch, where one sees quite a lot of Xanthoria,
presumably X. candelaria.  It is common to fi nd pycnidia 
in all species except as indicated.

Characters which call for the compound microscope are in 
brackets.  Key adapted from L. Lindblom (1997).

1a. Sorediate.  ................................................................  2
1b. Not sorediate   ...........................................................  9

2a. Soredia forming from breakup of laminal isidia  .........
 ................................................................  X. sorediata
2b. Soredia marginal on lower surface, without isidia  .....
 ..................................................................................  3

3a. Attached by sparse, very short hapters, [conidia 
 ellipsoid]  .............................................  X. candelaria
3b. Attached by rhizines or at the base, [conidia 
 subcylindric or variously shaped within a single 
 pycnidium]  ..............................................................  4

4a. Soredia produced marginally to submarginally  ......  5
4b. Soredia produced from lower surface  .....................  6

5a. Lobes 0.3 to 0.5 mm wide  ...........................  X. fulva
5b. Lobes 0.8 to 1.4 mm wide  ......................................  7

6a. Lobes fan-shaped, to 6 mm wide, wavy X. mendozae
6b. Lobes +/- linear, to 0.7 mm wide, fl at  .............  X. sp.

7a. Soredia in marginal, crescent-shaped slits  ..  X. fallax
7b. Soredia on margins or lower side of helmet-shaped 
 lobe apices  ..............................................................  8

8a. Lobes horizontal to slightly erect, often helmet-
 shaped; laminal soralia absent  ................  X. oregana
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8b. Lobes mostly raised, not helmet-shaped; laminal 
 soralia on well-developed thalli  ......  X. ulophyllodes

9a. Attached with sparse hapters or directly to substrate, 
 thallus to 25 mm, lobes to 0.7 mm wide  ...............  10
9b. Attached with abundant hapters or with rhizines, 
 thallus to 100 mm, lobes to 3.2 mm wide  .............  11

10a. Lower cortex absent except under lobe apices, thallus 
 fl at  ...............................................................  X. tenax
10b. Lower cortex present throughout, thallus cushion-like
 ...............................................................  X. polycarpa

11a. With short hapters, [conidia ellipsoid]  ..................  12
11b. With long rhizines, [conidia subcylindric]  ...........  13

12a. Lobes convex; hapters extremely short; resembling 
 a crustose lichen  ......................................  X. elegans
12b. Lobes concave to plane; hapters short; plainly foliose
   ...............................................................  X. parietina

13a. Lobes to 0.9 mm wide, generally 0.6 mm, [septum of 
 spores 5.6 to 7.4  µm]  ...........................  X. hasseana
13b. Lobes to 0.5 mm wide, generally 0.3 mm, [septum 1.6 
 to 2.8 µm]  ..............................................  X. montana

     

     Fig. 2.  Measuring the lobes of Xanthoria species:
     my tracing marked by L. Lindblom (pers. comm.).

Lindblom (1997, p. 83) measured lobe width at different 
points (abbreviations mine) in different cases: the 
outermost tip, the widest point (WP), and just inside the 
widest point (IP).  She says the published measurements 
were made at IP except in the cases of X. borealis and X.

mendozae, which were measured at WP.  The following 
descriptions are taken mainly from Lindblom (1997).  I 
faxed a tracing of a Xanthoria thallus which she kindly 
marked (Fig. 2) to indicate where she measures, and 
from this it looks as though IP would be the fi rst 
major constriction in the lobe proximal to the tip, or, 
where no constriction is present, halfway from WP to the 
proximal end of the lobe.

1. Xanthoria candelaria (L.) Th. Fr.:  Thallus to 30 mm 
in diameter.  Lobes to 0.5 mm wide (this size seems, 
however, to be based on very few measurements: see 
Lindblom 1997, p. 125), more or less erect; forming small 
cushions or extensive colonies, attached by lower parts 
of lobes and hapters, which are given as very rare: the 
attachment then would generally be by the lower part of 
the lobe.  Apothecia in general rare; pycnidia common, 
the same color as the upper surface or slightly darker. 
Sorediate on margins of lobe tips and on ridges on the 
laminae.  On bark, rock, and lignum.  Common and 
widespread along the entire California coast except for 
Humboldt (and presumably Del Norte) Counties, where 
it appears to be rare.

2. Xanthoria elegans (Link) Th. Fr.:  Thallus to 55 mm 
in diameter.  Lobes to 1.3 mm wide, usually about 0.8 mm, 
plane to convex.  Apothecia generally plentiful; pycnidia 
variable in quantity, immersed, somewhat darker than the 
upper cortex.  Soredia marginal, on ridges on the laminae, 
and from the margins of the apothecia, at least partly 
corticate (blastidia).  This species with its tight attachment 
to the substrate somewhat resembles a crustose lichen, 
but, unlike a crustose lichen, it has a lower cortex bearing 
scattered, white, thick, very short hapters.  It is usually 
on rock but is known also from soil, bone, antlers, and 
roofs.  Lindblom maps it as in most of the Sierra Nevada 
and on the south coast.

3. Xanthoria fallax (Hepp ex Arnold) Arnold:  Thallus 
to 30 mm in diameter.  Lobes to 1.9 mm wide, usually 
about 1.2 mm, plane or slightly raised with wide, rounded 
tips.  Rhizines frequent, free or attached with a small 
foot.  Soredia are in horizontal, crescent-shaped slits on the 
margins which are rimmed with the cortex which remains 
after the soralium has ruptured through: the appearance 
suggests a bird’s nest.  Apothecia rare.  Pycnidia immersed 
to slightly protruding, darker than the upper surface. 
Mainly on bark, most frequently of oaks, seldom on 
rock.  Reported over much of California, excluding the 
North Coast (perhaps too wet) and the deserts of the 
southeast (probably too dry).
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4. Xanthoria fulva (Hoffm.) Poelt & Petutschnig:
Thallus to 9 mm in diameter.  Lobes to 0.6 mm 
wide, usually about 0.4 mm, plane to somewhat convex; 
horizontal when young, more erect when mature, richly 
branched.  Attached by proximal parts of lobes and by thin, 
short rhizines.  Soredia produced in rounded slits on the 
margins and apices of the lobes (also on the lower surface 
of the lobes, according only to Lindblom’s key [1997]; the 
feature is not mentioned in her text).  Apothecia generally 
few.  Pycnidia few but almost always present, mostly 
protruding and dark orange reddish.  It is mainly on bark, 
especially of oak (Quercus),  elm (Ulmus), and sycamore 
(Populus), occasionally on rock and lignum.  It has been 
confused with X. fallax, which has distinctly wider lobes 
and does not produce soredia on the lower surface.  The 
distribution is much like that of X. elegans: Sierra Nevada 
and South Coast, absent from the North Coast and mostly 
absent from the southeastern corner of the state.

5. Xanthoria hasseana (Räsänen) Räsänen:  Thallus to 
30 mm in diameter.  Lobes to 0.9 mm wide, mostly about 
0.6 mm, plane, smooth, horizontal, often branched, with 
rounded apices.  Attached by frequent, long, rather thick 
rhizines with a small foot.  Soredia lacking.  Apothecia 
are almost always present and abundant.  Pycnidia are 
immersed to protruding, darker than the upper surface. 
Apparently diffi cult to separate from X. montana on gross 
morphology alone: spore size and shape are also needed. 
On bark, most often of sycamore (Populus), usually 
on the trunk, occasionally on rock or lignum.  Widely 
distributed in California but not on the North Coast or in 
the southeastern part of the state.

6. Xanthoria mendozae Räsänen:  Thallus to 25 mm in 
diameter.  Lobes to 6 mm wide, generally smaller, the 
mature ones fan-shaped and wavy, pruinose, the apices 
curled downwards, generally attached directly by the 
proximal part;  rhizines short, very rare.  Soredia produced 
from lower surface, large, spherical and with a dull, 
fuzzy surface (“tennis balls”: a microscopic character). 
Apothecia not seen.  Pycnidia   immersed, same color as the 
upper surface.  On rock at 400-2900 m.  Known from Los 
Angeles, Shasta, and Tuolumne Counties.  Lindbloms’s 
key seems to identify material collected  in Tehama County 
on the west side of the Central Valley, Wright 6864
(not checked by Lindblom) from bark of oak at about 
500 m elevation, as this species, but, besides being 
epruinose and corticolous, 6864 has rather plentiful 
apothecia, whereas X. mendozae is said to be saxicolous, 
pruinose, and without apothecia in the 41 specimens 
examined by Lindblom.

7. Xanthoria montana L. Lindblom:  Thallus to 30 
mm in diameter.  Lobes to 0.5 mm wide, plane, smooth, 
horizontal, often branched, apices rounded, attached by 
medium thick rhizines.  Apothecia almost always present. 
Pycnidia immersed to protruding, darker than the upper 
surface.  Very similar to X. hasseana from which it differs 
chiefl y by the smaller, more cylindric spores (see table 
2).  On bark and occasionally lignum.  Not reported 
from California, but making a close approach in western 
Arizona and Nevada.

8. Xanthoria oregana Gyeln.:  Thallus to 30 mm in 
diameter.  Lobes to 1.0 mm wide, mostly 0.6 mm, 
plane to somewhat infl ated, horizontal when young, erect 
when mature (may become almost helmet-shaped), richly 
branched; the narrow tips pointed, attached by the proximal 
parts and by rhizines.  Soredia on the margins of the lobes, 
at least partly corticate, also powdery on the outer parts 
of the lower surface.  Apothecia very rare.  Pycnidia rare 
to abundant, sometimes in groups, darker orange than the 
upper surface to reddish.  May be diffi cult to separate from 
X. fulva which has a smaller thallus with narrower, shorter, 
and less wrinkled lobes and develops distinct, rounded, 
apical soralia, which are not found in X. oregana.  Also 
confusable with X. ulophyllodes, which has less wrinkled 
lobes and more frequent soralia which may occur on the 
laminae.  Mostly on bark, especially of oak (Quercus
spp.), occasionally on rock, lignum, and soil.  Widely 
distributed in the lower two-thirds of the state, not reported 
from the southeastern part.

9. Xanthoria parietina (L.) Th. Fr.:  Thallus to 100 mm 
in diameter.  Lobes to 3.2 mm wide, mostly about 1.6 mm, 
concave, often somewhat wrinkled, horizontal, sparsely 
branched and with wide, rounded apices.  Attachment is 
by short, thick hapters.  Apothecia almost always present 
and abundant.  Pycnidia immersed to protruding, usually 
slightly darker than the upper surface.  Soredia lacking. 
On bark and rock, also lignum, shells, roofs, cement, 
etc.  Reported by Lindblom from Contra Costa, Humboldt, 
and San Diego Counties and from San Clemente Island; 
collected by me in Marin County (Wright 5759, Santa 
Venetia Hills, 6-15-96) and seen in San Mateo County.

10. Xanthoria polycarpa (Hoffm.) Th. Fr. ex Rieber:
Thallus to 25 mm in diameter.  Lobes to 0.7 mm wide, 
mostly 0.4 mm, plane to convex, mostly horizontal, richly 
branched, with pointed apices, attached by hapters and 
by wrinkles of the lower surface.  Apothecia generally 
abundant.  Pycnidia immersed, same color as upper surface 
or slightly darker.  Soredia lacking.  Mainly on bark of 
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twigs, but also common on rock and lignum.  Distributed 
along the coast, apparently less common in Humboldt 
and Del Norte Counties; also in the Sierra Nevada.  The 
commonest species in Marin County where it is often found 
on California Buckeye (Aesculus californica).

11. Xanthoria sorediata (Vain.) Poelt:  Thallus to 35 
mm in diameter.  Lobes to 1.1 mm wide, mostly smaller, 
plane to convex, apices occasionally concave, horizontal, 
attached by thick, very short hapters.  Soredia laminal, 
initiated as small isidia which later break up and become 
crater-like soralia; these may eventually cover the central 
part of the thallus.  Apothecia present less than 10% of 
the time.  Pycnidia usually abundant among the soralia, 
immersed, somewhat darker than the upper surface.  On 
rock, mostly calcifi c, a few collections from antlers 
and bark.  This species is chiefl y montane, extending 
over the length of the state.  Only 5 populations are 
mapped by Lindblom.

12. Xanthoria tenax L. Lindblom:  Thallus to 25 mm in 
diameter, mostly about 11 mm.  Lobes to 0.7 mm wide, 
mostly about 0.4 mm, plane, horizontal, closely appressed 
to substrate, sparingly branched, pruinose; with rounded, 
fan-shaped tips.  Lower cortex lacking except near the lobe 
apices: the principal attachment is apparently by medullary 
hyphae; hapters are rarely present near the apices.  Soredia 
lacking.  Pycnidia immersed, slightly darker than the 
upper surface.  On bark, mostly of twigs, and lignum. 
On the coast and in coastal and foothill valleys in the 
lower three-fourths of the state; absent from the deserts 
and from the North Coast.

13. Xanthoria ulophyllodes Räsänen:  Thallus to 32 
mm in diameter.  Lobes to 1.4 mm wide, mostly 0.9 
mm, plane, generally slightly raised, branched with wide, 
rounded tips, attached by rhizines.  Soredia on and near 
the margins, also laminal in well-developed individuals, 
beginning as small holes in the upper cortex and ultimately 
covering large areas.  Apothecia mostly rare although 
abundant on some thalli.  Pycnidia immersed or slightly 
protruding, darker than the upper surface.  Mainly on bark 
of tree trunks, occasionally on rock, lignum, and twigs. 
Reported from only 3 localities in coastal Los Angeles, 
Santa Barbara, and San Mateo Counties.  See X. fallax for a 
comparison with that closely related species.

14. Xanthoria sp. Thallus to 30 mm maximum extent, 
somewhat shrubby.  Lobes fl at, 0.2 to 0.7 mm wide, 
attached by a basal holdfast, without fi ne striation.  Soredia 
in wide ruptures of the lower cortex, sometimes at the 

branch tips, which may then be expanded, somewhat in 
the manner of Ramalina pollinaria.  Apothecia rare (G. 
Jirak, pers. comm.).  On bark, especially of willow (Salix
spp.) and Coyote Brush (Baccharis pilularis).  Discovered 
by Greg Jirak, CALS treasurer, in Santa Cruz County. 
Known also from the coast of Marin, Sonoma, Mendocino, 
and Humboldt counties, not farther from the ocean than 
about 3.5 km.  The spores are polarilocular, and the 
ascus apex is Teloschistes-type (Jirak and Hubbart 0001,
Sonoma County) with the typical lateral I+ thickenings 
towards the summit (Purvis et al. 1992).  Longitudinal 
sections of cortex at 400x do not show the Teloschistes
pattern of cortical hyphae running parallel (periclinal) to 
the surface of the thallus; they show instead many fi ne, 
+/- circular fi gures suggesting vertically oriented hyphae 
which have been cut transversely, as would be the case 
in Xanthoria.  The fi ne striation of the branch surfaces, 
characteristic of at least some Teloschistes, is also lacking. 
Also favoring Xanthoria are the subcylindric conidia 
(bacilliform in Lindblom’s terminology); in Teloschistes
these are cylindric.  Awaits publication.  See Table 2 
and back cover.

For readers with access to a compound microscope, Table 
1 (see next page) shows how the orange genera may be 
separated (defi nitively) on microcharacters.

Glossary

apothecium (pl. apothecia) an ascus-containing 
   structure (ascoma, ascocarp) with a disk- or cup-like 
   surface which is exposed at maturity, the commonest 
   type of fruiting body in the lichenized ascomycetes.
bacilliform rod-like.
blastidium (pl. blastidia) “a lichen propagule 
   produced by the budding of thalli in a yeast-like 
   manner” (Hawksworth et al., eds., 1995), used by some
   workers to refer to what appear to be corticate  soredia.
conidium “a specialized, non-motile, asexual (?) 
   spore” (Hawksworth et al., eds., 1995); in the case of 
   the lichenized ascomycetes = pycnidiospore or 
   spermatium.
cortex in the lichens, an outer covering of 
   agglutinated (glued together) fungal hyphae.
crustose crust-like; having a thallus without 
   lower cortex and rhizines, fi xed to the substrate by the 
   whole of the lower surface.
foliose leaf-like (from folium: Latin, leaf) said 
   of macrolichens with dorsiventral rather than radial 
   arrangement of the tissues.
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fruticose shrub-like (from frutex, fruticis: Latin, 
shrub)  said of macrolichens with radial rather than 

   dorsiventral arrangement of the tissues.
hapter in Xanthoria an attachment organ which 
   is short, thick, and has a terminal width extension or 
  “foot” (Lindblom 1997).  Cf. rhizine.
hypha (pl. hyphae) a cellular fi lament, the form
    of most fungi in the vegetative state.
isidium (pl. isidia) in some lichens a tiny, 
   corticate, often fi nger-like projection of the surface 
   of the  thallus, containing photobiont and capable 
   of functioning as an agent of dispersal (vegetative 
   reproduction).
lamina (pl. laminae: Latin, layer, plate) in the 
   lichens, the main, fl at parts of the thallus.
lignum (Latin, wood)  dead wood, e.g., stumps,
   logs, lumber, etc.
lobe  a roundish projection or division, as of 
   a leaf.
medulla “the loose layer of fungal hyphae below 

   the cortex and algal layer” (Hawksworth et al., eds.,
   1995).
pycnidium (pl. pycnidia) fl ask-shaped structure 
   opening through the upper cortex in which pycnidio- 
   spores are produced.  See conidium.
rhizine a “short to long, slender attachment 
   organ..., pointed or frayed, with only a faint or small 
   terminal width extension” (Lindblom 1997).  Cf. hapter.
septum an internal cell wall or partition 
   (Hawksworth et al., 1995).
soralium (pl. soralia) a structure in which soredia
   originate and from which they are dispersed.
soredium (pl. soredia)  a microscopic, non-
   corticate bundle of photobiont cells and fungal hyphae 
   capable of functioning as an agent of dispersal 
   (vegetative reproduction), when massed often appearing 
   to the naked eye as powder or granules.
sp. = species (sing.) 
spp.  = species (pl.)
thallus the vegetative body of a lichen.

Table 1.  Comparison of key characters in Edrudia, Teloschistes, and Xanthoria

   Cortical hyphae 1 Ascospores Pycnidia  Conidia
   --------------------------------------------------------------------------------------------
Teloschistes   +/- parallel to  2-celled,  Orange-red to Cylindric,
(Poelt 1969)  surface 2  polarilocular dark brown short 3

Xanthoria   +/- perpendicular 2-celled,  Concolorous Subcylindric to
(Lindblom 1997)  to the surface 4 polarilocular with thallus ellipsoid, short:
        or darker  1.5-5  µm 5

Edrudia   Not given 6  1-celled  Not given  Filiform, long:
(Jordan 1980)         17-22  µm
   --------------------------------------------------------------------------------------------

Notes:
1. The hyphae referred to here are the agglutinated hyphae of which the cortex is formed (“a thick tissue formed by the hyphae becoming
 twisted and fi xed together” [Hawksworth et al. 1995]).
2. Poelt (1974): cortex of lengthwise running hyphae (“längsverlaufenden”).  Wirth (1995, v. 2): cortex of periclinal hyphae (+/- parallel 
 to the surface).
3. Wirth (1995, v.2): pycnospores short cylindric.  “Pycnospore” and “conidium” are synonymous here, but see Hawksworth et al. 
 (1995).
4. Lindblom (1997): “anticlinal oriented (declining downwards)”.   Poelt (1974): the hyphae running +/- perpendicular (“senkrecht”)
 with respect to the upper surface.
5. Lindblom (1997, p. 94; fi g. 3, p. 95) refers to conidia which are narrowed at one end as “bacilliform”, a term generally defi ned 
 as “rod-shaped”, i.e., with parallel sides  (see, e.g., Hawksworth et. al. 1995).  “Subcylindric”, the term adopted here, seems a 
 better description.
6. Jordan (1980) describes the cortex of Edrudia as prosoplectenchymatous (“the hyphal elements are seen to be hyphae” 
 [Hawksworth et al. 1995]), but this does not specify their orientation.
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