
During the course of a study of the lichen genus Phys-
  conia in North America, and as part of the Sonoran Desert 
Lichen Flora project, I have had the opportunity to study 
a large number of specimens from California and the sur-
rounding areas.  Among these specimens, a number of new 
distribution records and three previously undescribed spe-
cies were found.  Ten species of Physconia were found to 
occur in the state, and a key is provided below for their 
identifi cation.

The secondary products mentioned in the key and descrip-
tions have been identifi ed using thin-layer chromatography, 
following essentially the standardized methods described 
by Culberson and Kristinsson (1970) and Culberson (1972), 
or modifi cations thereof.  In the specimen citations, stan-
dard herbarium abbreviations from the Index Herbariorum
(Holmgren et al. 1990) have been used, except for the nota-
tion TLE, which indicates the author’s private herbarium. 

THE SPECIES OF PHYSCONIA OCCURRING IN CALIFORNIA

1a. Thallus with either isidia or soredia (or isidioid sore-
dia); apothecia present or absent  ............................ 4

1b. Thallus without soredia or isidia, although sometimes 
becoming lobulate; often with  apothecia  .............. 2

2a. Lower surface mostly white to pale tan, scattered areas 
in older parts darkening slightly to pale brown-tan; 
becoming regularly lobulate inward from periphery, 
the lobules up to 0.5 mm broad, prostrate to somewhat 
ascending;  apparently endemic in California and Baja 
California;  primarily corticolous  ...............................

 .......................................  Physconia californica Essl.
2b. Lower surface darkening to dark brown or black, at 

least in oldest parts, but usually over much of the 
lower surface; apothecia often common  ................ 3

3a. Thallus usually growing on the ground, over mosses, 
Selaginella, and detritus (rarely on mosses etc. over 
rock), usually divided into irregular lobes and lobules 
which tend to be concave and ascending, sometimes 
strongly so and then turf-forming; common in Califor-
nia  .................... Physconia muscigena (Ach.) Poelt

3b. Thallus usually growing on bark (occasionally on 
rock), usually more or less regular and rosette-form-
ing, the lobes usually prostrate and fl at; irregular 
prostrate lobules sometimes developing; common in 
California  ..................... Physconia americana Essl.

4a. Soralia  mostly terminal on the ends of the main lobes 
and/or short lateral lobes (not always conspicuously 
terminal in short-lobed specimens), soralia labriform; 
soralia and medulla K-, KC-; lower surface usually 
very pale or white near the lobe ends, and lacking a 
cortex, the medullary hyphae therefore visible, some 
of these usually darkening to form very fi ne brown/
black striations a short distance from the lobe ends; 
a dark but dull lower cortex gradually is organized 
inward from the periphery; common in California; on 
bark or rock, sometimes over mosses  ........................

 ................  Physconia perisidiosa (Erichsen) Moberg
4b. Soralia marginal and/or laminal; lower surface dark 

brown to black centrally, the peripheral lobes often 
lighter (white to pale brown), but a well-developed 
cortex occurs on the lower surface  essentially right 
up to the lobe ends  ................................................. 5

5a. Thalli often large, the lobes 1.5-4 mm broad,
 concave and ascending on the ends; soralia irregular
 on both the upper surface and margins, the soredia 
 granular and becoming isidioid; usually on mosses 
 over rock or soil, occasionally on bark; uncommon in 
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  California  ............  Physconia isidiomuscigena Essl.
5b. Thalli small to moderately sized, the lobes mostly 2

mm broad or less, fl at to weakly concave or convex, 
not ascending on the ends; soralia primarily marginal 
on lobes, of various shapes, laminal soralia forming 
only in oldest parts  ................................................. 6

6a.   Medulla and soralia K-, KC-, soralia marginal and 
linear; medulla white or off-white; upper cortex para-
plectenchymatous; common in California; on bark, 
wood  or rock  .............................................................

 ............  Physconia isidiigera (Zahlbr. in Herre) Essl.
6b.   Medulla and/or soralia K+ pale yellow to dark yellow 

and KC+ yellow to orange (containing secalonic acid 
A); medulla white to pale or medium yellow  ........ 7

7a. Medulla white to more commonly pale to medium 
yellow, K+ yellow and KC+ yellow to orange (both 
reactions can be very pale in specimens with a 
white medulla, and are correspondingly darker in 
more yellow medullas); soralia marginal and linear 
to weakly refl exed, usually K+ and KC+ (sometimes 
weak or obscured by dark pigments) like the medulla; 
upper cortex paraplectenchymatous; common in Cali-
fornia; on bark, wood or rock  .....................................

 ........................  Physconia enteroxantha (Nyl.) Poelt
7b. Medulla white (rarely discolored in infected or necrotic 

parts or in old, poorly curated specimens), K- and KC- 
(or very rarely KC+ rose) (take care to not test the 
medulla too near the lobe edges, where unseen, incipi-
ent soralia may have begun to form, causing false pos-
itives); soralia K+ yellow and KC+ yellow to orange 
(to avoid possible masking by dark soredial pigments, 
test younger or slightly abraded soralia)  ................ 8

8a. Soralia marginal and often terminal, occurring in a 
pocket formed by the refl exed cortices, the marginal 
soralia often in or near lobe axils and becoming 
distinctly hooded by the upper cortex (reminiscent 
of soralia of Xanthoria fallax), the terminal soralia 
appearing more or less labriform; upper cortex para-
plectenchymatous; locally common in California, per-
haps not rare but overlooked; on bark or occasionally 
rock  ...................................... Physconia fallax Essl.

8b. Soralia marginal, becoming crisped and refl exed to 
form more or less labriform, apparently separate mar-
ginal soralia; upper cortex scleroplectenchymatous 9

9a. Medulla C-, KC-; apparently rare in California; on 
bark or rock  ... Physconia leucoleiptes (Tuck.) Essl.

9b. Medulla C+ rose, KC+ rose to reddish (sometimes a 

faint reaction and/or occurring only in the lower part 
of the medulla); apparently very rare, perhaps ques-
tionable for California (and only a chemotype of the 
previous species); on bark or rock  ............................. 

 .................................  Physconia kurokawae Kashiw.

Note: The terms used in the key and the descriptions to 
describe the organization of the mature cortical tissues (at 
least 1-2 mm from the lobe end) are essentially as used by 
Moberg (1977), based on the slightly different terminol-
ogy of Poelt (1966). Paraplectenchymatous: composed of 
a pseudoparenchyma, the cells more or less isodiametric to 
somewhat angular; Prosoplectenchymatous: composed of 
elongate, conglutinated hyphae which are mostly parallel 
to the thallus surface; Scleroplectenchymatous: composed 
of elongate, conglutinated hyphae which are not parallel to 
each other or the thallus surface.

PHYSCONIA CALIFORNICA Essl., sp. nov.          Figures 1 & 2.
Type:  U.S.A.  California.  Tulare Co.:  Sequoia Natl. 
Park; around CCC camp at Yucca Creek on North Fork of 
Kaweah River; S slope above camp with oaks and some 
rocks near stream, Sec. 12, T16S, R28E, 580 m, 7 May 
1984, Wetmore 50497 (MIN, holotype).

Thallus foliaceus, usque ad 7 cm diametro, superne gri-
seus vel griseo-fuscus et plus minusve pruinosus, lobu-
latus; subtus albus vel pallido-fulvus, rhizinatus; rhizinis 
squarroso-ramosis et nigrescentibus.

Thallus gray to gray-brown, pruinose at least on the lobe 
ends, up to 7 cm in diameter, more or less regular and 
orbicular.  Lobes rather elongate and discrete to more irreg-
ular-fl abellate and contiguous, 1-2 mm broad, mostly fl at 
and prostrate.  Without soredia or isidia, but becoming 
regularly lobulate inward from the periphery, the lobules 
marginal, up to 0.5 mm broad,  prostrate to more or less 
ascending.  Medulla white.  Lower surface mostly pale, 
white to very pale tan at periphery and on much of the 
lower surface, scattered areas in older parts becoming 
tawny to pale brownish, dull to faintly shiny; rhizines 
pale or blackening in older parts, simple to furcate in 
younger parts but with a few to many becoming squar-
rosely branched.  Thallus 130-180 µm thick; upper cortex 
paraplectenchymatous, 20-30 µm thick; lower cortex irreg-
ularly prosoplectenchymatous, ca. 15 µm thick but some-
what indistinctly delimited from the medulla in parts.  
Apothecia frequent at times but sometimes missing from 
even large thalli, up to 2.5 mm in diameter, the margin 
becoming lobulate;  ascospores 28-33 x 14-16 µm, Physco-
nia-type.  Pycnidia occasional;  conidia 4-5 x 1 µm, short 
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cylindrical.

Chemistry:  no substances detected.  Spot tests:  all tests 
negative.

Well developed specimens of Ph. californica are very sim-
ilar in general appearance to two lobulate species which 
occur in Asia, Ph. hokkaidensis Kashiw. and Ph. lobulifera
Kashiw., both of which have a distinctly black lower sur-
face and a scleroplectenchymatous upper cortex.  Many 
species of Physconia at times become irregularly lobulate, 
even the various sorediate/isidiate species.  However, even 
if the soredia or isidia of such specimens were overlooked, 

these species are unlikely to be confused with Ph. cali-
fornica, since most of them have a black lower surface. 
Among other sympatric species, the normally fertile spe-
cies Ph. americana is sometimes rather densely lobulate 
(including the apothecial rim), although the lobules are 
less regular, often intergrading in size and form with full-
sized thallus lobes, and  the lower surface of Ph. ameri-
cana is dark brown or black, at least centrally.  Although 
the typical forms of Ph. californica and Ph. americana
are very distinct, occasional specimens, especially poorly 
developed or badly treated ones, may be diffi cult to distin-
guish.  The following tabular comparison will perhaps aid 
with such diffi cult specimens:

Figures 1 & 2: Physconia californica, part of holotype specimen, Wetmore 50497 (MIN).  Fig. 1 (left): Habit (x1.4).  
Fig. 2 (right): Closeup of lobulate central thallus (x11.6).  

3

Physconia americana
-Not or irregularly lobulate, nearly always fertile

-Lower surface becoming dark brown to black at least 
in central parts
-Rhizines usually moderate in number to abundant in 
number, mostly black and squarrose, at times forming 
a velvety blanket under the lobes

Physconia californica
-Becoming regularly lobulate, apothecia infrequent or 
absent
-Lower surface pale, tan to very pale brownish or 
tawny in scattered areas
-Rhizines often rather sparse, many sparsely branched 
or furcate although some squarrose ones also present, 
remaining pale or darkening somewhat.

A rare species in eastern North America, Physconia sub-
pallida Essl. (Esslinger 1994), is superfi cially similar to 
Ph. californica but is mostly fertile with incidental devel-
opment of secondary lobules, and also differs by having a 
scleroplectenchymatous upper cortex.

Additional Specimens Examined (Paratypes):  U. S. A.
California.  Monterey Co.:  Hastings Ecological Preserve, 
550 m, Ryan 27038 (ASU).  San Diego Co.:  Guatay, 1200 
m, Nash 4933 (ASU).  San Luis Obispo Co.:  16 km E 
of San Simeon along Rte. 46, 30 m, Nash 8142b (ASU).   
Riverside Co.: Cleveland Natl. Forest, Ortega Hwy., N of 



Temecula, El Cariso Picnic Area, 850 m, Ryan 26080b, 
26080c (ASU).  Santa Barbara Co.: Refugio Pass in the 
Santa Ynez Mts., 8 km north of Capitan, 700 m, Ross
26, 34, 39 (ASU).  Tulare Co.:  Sequoia Natl. Park, near 
Buckeye Flat Campground along Paradise River; 1000 m, 
Wetmore 50340 (MIN).  Mexico. Baja California:  Isla 
Cedros, track from town of Cedros, E side of the ridge 
below Cerro Redondo; 28°08’N, 115°16’30”W, 1000 m, 
Nash 34492 (ASU).

PHYSCONIA FALLAX Essl., sp. nov.                   Figures 3 & 4
Type:   U. S. A.   California.   Ventura Co.: Ozena
Campground, Lockwood Valley Road, Los Padres National 
Forest, Bratt 11189 (DUKE, holotype; GZU, SBBG, TLE, 
isotypes).

Thallus foliaceus, usque ad 4 cm diametro, superne griseus 
vel griseo-fuscus et plus minusve pruinosus, sorediatus;  
soraliis pro parte marginalibus vel axillaribus, elongatis 
et cucullatis; subtus fuliginosus vel nigrescens, rhizinatus; 
rhizinis squarroso-ramosis, nigrescentibus.

Thallus gray to gray-brown or darker brown, usually 
pruinose over much of the upper surface, up to 3 or 4 
cm in diameter but often smaller, more or less regular 
and orbicular.  Lobes rather elongate and linear, discrete 
to contiguous or somewhat overlapping, 0.5-1.5 mm 
broad, more or less fl at to irregularly concave, prostrate.  
Sorediate, the soralia marginal and terminal on short 
side branches, the marginal ones often axillary, discrete 
to occasionally almost continuous, in part forming by 
separation of the upper and lower cortex and often 
becoming ear-shaped or hooded (reminiscent of the 
“nest-shaped” soralia of Xanthoria fallax); terminal soralia 
formed similarly, often appearing refl exed-labriform; 
soredia granular, greenish to brownish or sometimes 
noticeably yellowish, mostly 30-50 µm in diameter (dry). 
Medulla white (areas near the soralia may be pale 
yellowish).  Lower surface black, the ends of peripheral 
lobes usually whitish to pale tan for some distance (up to 
3 to 4 mm in some cases) from the tip;  rhizines black 
and squarrosely branched.  Thallus 150-200 µm thick; 
upper cortex paraplectenchymatous, 26-50 µm thick; lower 
cortex irregularly prosoplectenchymatous, in part poorly 
delimited from the medulla, 20-25 µm thick.  Apothecia 
infrequent, up to 2 mm in diameter, sessile, the margin 
thick and becoming lobulate, the lobules often quite long 
(often longer than the breadth of the apothecium) and 
eventually developing refl exed soralia on the ends; spores 
33-38 x 15.5-18 µm, Physconia-type.  Pycnidia occasional; 
conidia 4-5 x 1 µm, cylindrical or bacilliform.

  Chemistry:  secalonic acid A (apparently restricted to the 
soralia).  Spot tests: medulla K-, C-, KC- (positive tests 
may be obtained if tests are done too close to the soralia or 
on a lobe edge where unnoticed incipient soralia are pres-
ent), PD-; soralia K+ faint to dark yellow, KC+ yellow or 
yellow-orange.

This species is probably closely related to Physconia ent-
eroxantha, sharing the paraplectenchymatous upper cortex 
and the production of secalonic acid A in the soralia (but 
not in the medulla).  The soralia of Physconia enteroxan-
tha are usually linear and continuous, and although they 
may be slightly or occasionally rather strongly refl exed, 
they are neither hooded nor formed by separating cortices.  
Another similar species is Ph. leucoleiptes, also rare in 
western North America, which shares the same spot tests 
(K+ and KC+ in soralia but not in the medulla) but has 
thick, more pronouncedly labriform soralia which are not 
at all hooded by separation of the cortices. Physconia leu-
coleiptes can also be distinguished from the present species 
by the scleroplectenchymatous upper cortex. Physconia
perisidiosa can look superfi cially similar from the upper 
surface, because of the numerous terminal soralia, some 
of which may be weakly hooded.  In that species, the sora-
lia (as well as the medulla) are normally K- and KC-, 
and the lower surface is very different, basically ecorticate 
and pale, darkening only centrally and never with a well- 
formed, shiny cortex.

Additional specimens examined (Paratypes):  U.S.A. Cal-
ifornia.  Los Angeles Co.: Angeles National Forest, Chilao 
Campground, 34°20’N, 118°01’W, 1575 m, Ryan 26510
(ASU).  Monterey Co.  Hastings Natural History Reserva-
tion, 36°23’N, 121°32’W, Tucker 34597 (SBBG).  Orange
Co.:  S slope of Santa Ana Mts., Silverado Canyon, 1200 
m, Santesson 17649a (UPS), 1310 m, Weber & Santes-
son, L-42691 (COLO). Riverside Co.: S of Banning at 
edge of San Bernardino Natl. Forest in San Jacinto Mtns., 
33°50’N, 116°48’W, 920 m, Wetmore 14635 (MIN).  San
Diego Co.: W of Anza-Borrego State Park on Co. Hwy. 
S2 between CA 79 & CA 78, on S side of road 1.8 
km E of CA 79, 920 m, Wetmore 16955 (MIN); Agua 
Tibia Wilderness, Magee Palomar Trail, in vicinity of 
Eagle Crag, 33°23’15”N, 116°57’W, 1375 m, Ryan 25889
(ASU).  Santa Barbara Co.: N slope, Orcutt Hill, 34°19’N, 
120°25’W, Bratt 409 (SBBG). Siskiyou Co.:  road to Etna 
Summit, 4 km SW of city limits of Etna, 41°25’30” N, 
123° 55’ 30” W, 1100 m, Ryan 24882 (TLE).  Ventura 
Co.: headwaters of Wilsie Creek, Sisar Canyon, 34°29’N, 
119°09.5’W, 1280 m, Bratt 1052 (SBBG); same locality 
as type, Bratt 3339 (SBBG).  Washington.  Klickitat 
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Co.:  along Hwy 97 at summit of Satus Pass, 45°59.2’N, 
120°39.2’W, 950 m, Esslinger 15975 (TLE).  Mexico. 
Baja California Norte:  Guadalupe Isl., near N peak in 
Cedrus stand, 29° 05’ 40”N, 118° 18’ 40”W, 1250 m, Wet-
more 75829 (MIN).

PHYSCONIA ISIDIOMUSCIGENA Essl., sp. nov.    Figures 5 & 6
Type:  U.S.A.  Arizona.  Coconino Co.:  Grand Canyon 
Natl. Park, Grandview Trail; 36°00’N, 111°59’W, 1980 m, 
Nash 30843 (ASU, holotype; TLE, isotype).

Thallus foliaceus, usque ad 11 cm diametro, superne 
griseo-fuscus vel brunneus, pruinosus, sorediatus-isidiatus; 
sorediis irregularibus, granulosis et isidiascentibus, mar-
ginalibus vel laminalibus; subtus fuscus vel nigrescens, 
rhizinatus; rhizinis nigrescentibus, squarroso-ramosis.

Thallus gray-brown to darker brown, usually whitish pru-
inose essentially throughout, up to 11 cm in diameter, 
irregular and often entangled with other thalli.  Lobes 
irregular-fl abellate, contiguous or overlapping, mostly 2-4 
mm broad, usually ascending on the ends and therefore 
distinctly concave. Sorediate-isidiate, the propagules aris-
ing fi rst on the lobe margins and under upturned lobes, 
but also later on the upper surface ridges and laminae; 
propagules granular at fi rst and essentially like coarse 
soredia (50-75 µm, growing larger), becoming rather irreg-
ular and distinctly isidioid, rather like blastidia.  Medulla 
mostly white to off-white or occasionally pale yellowish 
in patches.  Lower surface pale tan to whitish on the 
lobe ends, soon darkening inward, becoming black, dull 

to weakly shiny; rhizines black and squarrosely branched.  
Thallus 150-260 µm thick, upper cortex paraplectenchyma-
tous, 17-38 µm thick, lower cortex irregularly prosoplec-
tenchymatous, 11-15 µm thick.  Apothecia and pycnidia 
not seen.

Chemistry: variolaric acid, often with small amounts of 
secalonic acid A.  Medulla usually K- and KC-, but some-
times K+ pale yellow and KC+ yellow to orange in scat-
tered areas (the propagules sometimes also reacting).

Because of the paraplectenchymatous upper cortex and the 
presence of granular and isidioid soredia, the smaller speci-
mens of this species were at fi rst confused with Physconia
isidiigera or Ph. enteroxantha, depending on whether or 
not the K and KC reactions were detected in the medulla.  
However, this species is distinguished by the much larger 
thallus and lobe dimensions, distinctive piled and blas-
tidia-like propagules, and the typical substrate, growing on 
mosses and Selaginella, usually over rock (rare on bark).  
In some ways, it actually seems more closely related to Ph. 
muscigena, and resembles that species in habit and habi-
tat.

This species is presently known from only two collections 
in California and is apparently much more common in the 
southern Rocky Mountains.

Selected additional specimens examined (Paratypes):  
U.S.A.  Arizona.  Apache Co.:  W side of Escudilla 
Mt., 9.5 km N of Alpine, 2990 m, Nash 10711 (ASU).  

Figures 3 & 4: Physconia fallax, part of holotype specimen, Bratt 11189 (DUKE).  Fig. 3 (left):  Habit (x9.4). Fig. 
4 (right):  Closeup of soralia (x31.5).
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Coconino Co.: Grand Canyon Natl. Park, N rim, junction 
of paved roads ca. 6.5 km N of Kaibab Lodge, 36° 16’ 
N, 112° 03’ W, 2470 m,  Nash 9443 (ASU, MIN, TLE); 
Grand Canyon Natl.  Park, South Kaibab Trail, 36° 03’ 
45”N, 112° 03’ 30”W, 1950 m, Nash 30819 (ASU, MIN).  
California.  Los Angeles Co.:  S side of Chatsworth 
Hills between Chatsworth and Santa Susana, Weber, S1876 
(COLO). Riverside Co.:  Santa Rosa Plateau Preserve, 
S end of Santa Ana Mtns. W of Murrieta, 600 m, Weber 
et al., 82149 (COLO).   Colorado.  Moffat Co.: Deer-
lodge Park, on the left bank of the Yampa River at the 
easternmost end of Dinosaur National Monument, Flow-
ers, L71507 (COLO). Montezuma Co.:  Spruce Canyon 
near campground area, Mesa Verde Natl. Park,  1830 m, 
Weber, S2337b (COLO). Montrose Co.:  Paradox Creek, 
1.6 km E of Utah state line, 2130 m, Walker 222 (COLO).  
Utah.  Daggett Co.:  27.5 km S of Manila, Nash 10481
(ASU). Kane Co.:  Caves Lake, 1585 m, Flowers 433
(COLO). Rich Co.:  3 km SE of Bear Lake and 8 km E of 
Laketon, 41° 49’N, 111° 16’W, 610 m, Nash 21330 (ASU).
San Juan Co.:  Elk Ridge 1.6 km NE of Gooseberry R.S., 
2630 m, Flowers 1062a (COLO).   Washington Co.:  Zion 
Natl. Park, Coalpits Wash; 37° 11’N, 113° 5’W, 1170 m, 
Sigal & Nash 15521 (ASU).
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