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Executive Summary
Thamnolia  vermicularis is  a  widespread, 

fruticose,  lichenized  fungus  which  occurs  over 
soil and stone at high latitudes and altitudes on 
all  continents  except  Africa  and  Antarctica 
(Nelsen  and  Gargas  2009).  In  California  it  is 
rare,  known only from 2 locations less than 1 
mile  apart  along the central  coastline in Marin 
County. 

Wright (1992) first found it in California atop 
a single sandstone outcrop in Marin County, and 
suggested that, in that elevated location, it had 
protection  from  being  trampled  by  cattle 
pastured at their bases. He raised the possibility 
of a wider occurrence along the coast before the 
advent of dairying. 

The second ‘colony’ was located not far from 
the  first  during one  of  the  field  trips  arranged 
during  the  International  Association  of 
Lichenologists  2008  meeting  at  Asilomar, 
California.  These  colonies  are  at  risk  from 
trampling by humans or cattle, vehicular traffic, 
road maintenance and shoulder  widening,  and 
development of agricultural land, as the colonies 
occur  both  on  private  land  currently  used  for 
grazing  cattle  and  potentially  available  for 
subdivision, and also along a county road at the 
intersection  of  a  private  ranch  road  near  a 
popular  parking  area  and  overlook,  Elephant 
Rock.  The  Dillon  Beach  Plan  (1989)  calls  for 
considering pull-out zones and wider shoulders 
along the county’s Dillon Beach Road . 

TAXONOMY

Accepted scientific  name: Thamnolia vermicularis 
(Swartz)  Ach  ex  Schaerer.  Icmadophilaceae, 

Pertusariales,  Ostropomycetidae,  Lecanoromycetes, 
Ascomycota, Fungi.

Common name: whiteworm lichen.

Plant code: THVE60

Type  specimen  and  location: Thamnolia 
vermicularis (Sw.) Ach. ex Schaer. Enum. Crit. Lich. 
Europ. (Bern): 243. 1850. Stockholm

Synonyms: Cenomyce  vermicularis,  Cerania 
vermicularis,  Lichen  vermicularis,  Thamnolia 
vermicularis subsp. vermicularis

DESCRIPTION

Thamnolia  vermicularis belongs  to  the 
Deuteromycetes, the “imperfect fungi.” Considered a 
‘cladoniform’  lichen  because  of  shared 
morphological  characters with the genus  Cladonia., 
this medium-sized to large stratified fruticose (club) 
lichen consists of loose to dense clusters of erect or 
decumbent thalli called pseudopodetia that are white 
or cream-white with a generally smooth surface and 
that terminate in pointed tips. The pseudopodetia are 
more or less round in cross-section, slender, to (15-) 
30-45 (-70) mm long and 0.8 – 1.2 (-1.5) mm wide, 
dull,  often  frosted/pruinose  (especially  at  the  tips), 
corticate,  brittle,  hollow,  unbranched  to  sparsely 
branched, the branching irregular. 

Medulla is white, thin, of longitudinally-oriented 
hyphae, and the cortex is paraplectenchymatous, also 
of  more  or  less  longitudinally-oriented  hyphae.  A 
central  ring called  a  stereome provides  support  for 
the thallus and may function to elevate the podetia for 
easier  fragmentation  by  wind  and  animals. 
Photobiont  is  green,  chlorococcoid:  Trebouxia. 
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(Brodo  et  al  2001, 
Cassie  2006,  and 
Goward 1999).

Thamnolia 
vermicularis generally 
has  been  considered 
sterile.  Ascocarps, 
soredia,  isidia,  and 
pseudocyphellae  are 
absent.  However, 
there  have  been 
occasional  reports  of 
sexual reproduction or 
specialized  vegetative 
propagules  within the 
genus.  Nelsen  and 
Gargas (2009) cited a 
personal 
communication  with 
A.  Knight,  and  also 
cited  an  article  in  a 
French-language 
publication  that  T.  
vermicularis occasionally  produces  pycnidia  with 
conidia. Conidia are thought to function as spermatia, 
fertilizing  other  individuals.  However,  the  primary 
mode of  dispersal  and  persistence  in Thamnolia is 
thought to be a result of asexual fragmentation of the 
branches of the thallus. Lateral branches develop as 
small bulges on the thallus eventually growing into 
slender  stalks  which  break  loose  and  become new 
independent thalli. 

T. vermicularis grows on many types of tundras, 
from bare, open gravels and frost boils to rich moist, 
mossy thickets among the willows and heaths. It can 
be found attached to the substrate by unspecialized 
lateral  holdfasts, or, often, unattached - - over rock 
and gravelly soil  in exposed sites,  mostly at  alpine 
elevation,  but  also  rare  in  coastal  regions  at  lower 
elevations.  St.  Clair  (1999)  notes  it  as  locally 
common  and  abundant  in  arctic,  alpine,  and 
subalpine,  often  in  exposed  plus  or  minus  rocky 
locations throughout western North America. Brodo 
et  al  (2001)  suggests  that  it  can  be  found  on 
windswept slopes close to sea level on the northwest 
coast. Reactions: UV-, K+ yellow, P+ orange to red. 
Contents: thamnolic acid. (Thomson 1984).

The absence of sexual reproduction is thought to 
be detrimental to the longevity of a species. However, 
in their research findings, Nelsen and Gargas (2009) 
report that T. vermicularis fungi associate with a wide 
range  of  algal  symbionts,  and  they  conclude  that 
symbiont  switching may  provide  an  alternative 

mechanism  to  max-
imize fitness in fungi 
lacking  or  rarely 
undergoing  genetic 
recombination.  Shuf-
fling  relationships 
between  fungal  and 
algal  symbionts  may 
lead  to  fungi 
associating with algal 
symbionts  more 
capable  of  surviving 
various  selective 
pressures,  thereby 
aiding  the  survival 
and  persistence  of 
these  fungi,  and  the 
association as a whole 
(Nelsen  and  Gargas 
2009).

Thamnolia  sub-
uliformis  has  been 
considered  a  variety 

of T. vermicularis. (T. vermicularis var. subuliformis). 
Kärnefelt  and Thell  studied populations in northern 
Russian and Finland and concluded (1995) that there 
is  only  one  species,  with  great  chemical  and 
morphological  variability,  T.  vermicularis Ach.  ex 
Schaer., with a subspecies  solida (Sato) W.A. Weber 
that  has  flattened  podetia  and  a  more  or  less  solid 
medulla. 

However,  recent molecular work on  Thamnolia 
by Platt & Spatafora (2000) found sufficient genetic 
distance  between  T.  vermicularis (containing 
thamnolic  acid)  and  T.  subuliformis (containing 
squamatic and baeomycesic acids and has a UV+Y 
cortex  and  a  UV+  blue-white  medulla)  to  warrant 
specific  recognition.  In  the  herbarium,  T.  
vermicularis becomes pinkish and stains paper brown 
on  long  standing.  However,  the  species  are 
morphologically indistinguishable. 

Similar species and distinguishing characteristics: 
Whiteworm lichen looks like hundreds of tiny chalky 
gray  stalagmites  or  minute  weathered  antlers 
(Zwinger  1972).  In  this  regard,  it  could  be 
superficially  confused  with  some  species  of 
Cladonia, such as C. cornuta or C. gracilis, however, 
Cladonia thalli  are  differentiated  into  a  basal, 
crustose to squamulose primary thallus and an erect 
secondary  thallus  (podetia).  Furthermore,  as 
Culberson (1963) pointed out,  lichens in the genus 
Thamnolia have whitish thalli  with curved,  hollow, 
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Thamnolia vermicularis, specimen from Oregon (EBP# 2713; hb. 
Peterson).  Scale is in centimeters.  Photo by Eric Peterson.
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pointed, elongated or horn-like branches. They 
are always sterile (see discussion above). And 
because their morphology is unique, and varies 
so little, most lichenologists had considered it 
to  be  monotypic  and  represented  by T.  
vermicularis (Sw.) Ach. In the 1960s, M. Sato 
studied the mixture ratio in various parts of the 
world of what would become to be accepted as 
two distinct species. 

Thamnolia  vermicularis and T. 
subuliformis are  essentially identical  in  form, 
but  differ  in  chemistry  and  distribution 
(McCune  & Geiser  2009).  T.  vermicularis is 
K+  deep  yellow,  P+  orange,  UV-,  while  T.  
subuliformis is  K-  or  K+  pale  yellow,  P+ 
yellow,  UV+  whitish.  T.  subuliformis is  also 
reported to have antibiotic properties (Huneck 
1999). The distributions of the two chemotypes 
overlap  in  the  American  Arctic,  but  the 
thamnolic acid chemotype predominates in the 
coastal  mountains  and  to  the  west  of  those 
ranges in western North America,  whereas  T.  
subuliformis is the species encountered in the 
Rocky  Mountains  and  northern  Appalachians  and 
predominates  east  of  the  coast  ranges  in  western 
North  America.  However,  according  to  McCune 
(1997),  mixed  populations  are  found  within  the 
Cascades.  Culberson  found  that  the  situation  in 
Thamnolia where there is the outright replacement of 
one substance by others rather than one of the casual 
occurrence  of  additional  substances,  to  be  most 
significant.  Additionally,  Culbertson  (1963) 
suggested  that  M.  Sato  had  demonstrated,  from an 

examination of many herbarium specimens of 
these two lichens, that the geographic ranges of 
the chemically different types are not identical 
although they broadly overlap.

BIOLOGICAL CHARACTERISTICS

Growth form: fruticose.
Reproductive method: fragmentation.
Dispersal agents: wind, caribou.
Substrate and specificity: terricolous.
Habitat  and  specificity:  arctic  and  alpine 
tundra;  rare  in  coastal  regions  at  lower 
elevations
Pollution sensitivity: unknown
Ecological function:  used as nesting material 
by golden plover, ethnic uses in China (“snow 
tea” – “Xuecha”) for inflammation, fever, sore 
throats, hypertension, etc (Buntaine et al 2006; 
Jiang et al 2001)), a natural antioxidant (Luo et 
al 2006), as a vermicide (Upreti et al 2005).

GEOGRAPHY

Global:  Thamnolia  vermicularis has  a  circumpolar 
distribution,  and  is  found  in  arctic  and  northern 
boreal  and  montane  regions  worldwide  except  in 
Africa and Antarctica. Sheard (1977) reported that T. 
vermicularis is predominantly a southern hemisphere 
lichen  (whereas  T.  subuliformis is  predominantly  a 
northern hemisphere lichen). 
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Figure 1: Habitat at Elephant Rock near Dillon Beach.

Figure 2: Thamnolia vermicularis at Elephant Rock.  Photo by 
John and Susan Wolf.
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Local:  In  North  America  and  Greenland,  T. 
vermicularis range appears to be more restricted than 
that of  T. subuliformis,  ranging neither as far north 
nor as far south as the latter. Although more common 
in Oregon, in California it is known only from two 
locations  along  the  coast  in  Marin  County,  near 
Dillon Beach.  McCune (pers.  comm.) suggests that 
there may be habitat on Mt. Shasta.

POPULATION TRENDS

Unknown.

THREATS

History: Although this lichen has been used for ethnic 
purposes in Asia, there is no indication at this time 
that this poses a major threat worldwide; in 
California, this lichen has been found only along the 
central coast at 2 sites, within 0.6 miles of each other. 
One site is on private rangeland, the other site is 
within the road right-of-way next to a heavily used 
area called Elephant Rock, which is most likely 
private but used by the public to park and view the 
ocean. This lichen grows on the ground, and historic 
threats include trampling by livestock, competition 
from surrounding vegetation, and parking on or 
trampling by humans.

Future: This lichen is confined to arctic/alpine tundra 
habitat  and  some  sites  along  the  coast  in  western 
North America.  Future global threats would include 
increasing  ethnic  use  as  the  human  population 
increases, and climate change. Within California, the 
threats  include trampling by livestock,  and parking 
on or trampling by human.

PROTECTION

None known for  this  lichen,  either  globally or 
locally.

CONSERVATION SUMMARY

In  California,  this  lichen  has  no  conservation 
status.  Because  it  is  now  generally  accepted  that 
Thamnolia vermicularis and  T. subuliformis are two 
separate  species,  the  global  extent  of  each  has 
subsequently been reduced. 

SPECIFIC CONSERVATION RECOMMENDATIONS

Recommended Global Rarity Rank: G3G5
Current  Global  Ranking  in  NatureServe 
(http://www.natureserve.org)

Recommended Global Threat Rank: .3

Recommended Local Rarity Rank: S1
Current California ranking in NatureServe.

Recommended Local Threat Rank: .1
Current California Threat Ranking in NatureServe

Recommended List: 2

RECOMMENDED CONSERVATION/MANAGEMENT ACTIONS

Recommend inventory on private and other lands 
along  the  coast  where  landowners  will  co-operate. 
Because  most  of  the  coastal  land  is  private,  most 
likely  there  may  be  additional  occurrences  found. 
After  inventory,  recommend  the  best  site/sites  for 
conservation status, such as land exchange, etc. Work 
with landowners  of currently known occurrences/or 
Marin  County  Road  Department  to  conserve  the 
current sites.

RELEVANT EXPERTS AND KNOWLEDGEABLE BOTANISTS

Doell, Janet
CALS founder 
Email jkdoell

 

sbcglobal.net

McCune, Bruce
Professor of Ecology and Lichenology
Dept. Botany and Plant Pathology
Cordley 2082
Corvallis, OR 97331

Judy Robertson
Email JKSRR

 

aol.com

Bittman, Roxanne – CNDDB lead botanist
 Email:  rbittman@dfg.ca.gov

STAKEHOLDERS FOR NOTIFICATION OF COMMENT PERIOD

Redwood National and State Parks 
1111 Second Street
Crescent City, California 95531

Muir Woods National Monument 
Mill Valley, California 94941-2696

Point Reyes National Seashore
1 Bear Valley Rd.
Point Reyes Station, CA 94956

Golden Gate National Recreation Area 
Fort Mason, Building 201
San Francisco, California 94123-1307
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Alcatraz Island, Golden Gate 
National Recreation Area
Fort Mason, B201
San Francisco, CA 94123

Presidio Interpretation 
Building 201, Fort Mason 
San Francisco, CA 94123

Bureau of Land Management
King Range National Conservation 
Area Project Office
P.O. Drawer 189
Whitethorn, CA  95589

Diablo Vista District
845 Casa Grande Road
Petaluma, CA 94954-5804

Marin District
845 Casa Grande
Petaluma, CA 94954-5804

Russian River District
P.O. Box 123
Duncans Mills, CA 95430-0123

Mendocino District
c/o Russian Gulch State Park 
12301 North Highway 1, Box 1
Mendocino, CA 95460

North Coast Redwoods District
P.O. Box 2006
Eureka, CA 95502-2006

John W. Sheard
Department of Biology
University of Saskatchewan
112 Science Place, Saskatoon
SK, S7N 5E2, Canada
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LOCATION/SPECIMEN LIST
1 38°15’N, 122°56’W, 1/23/1988, Darrell Wright, 

3008? at  UC, 3082 at SFSU, on sandstone in 
coastal grassland.

2 Zone 10S 504XXX* 4233XXX NAD83, 
7/20/2008, Cheryl Beyer, 5153 and 5154, JEPS, 
on soil over sandstone in coastal grassland.

* = The CALS Conservation Committee does not 
publish precise localities of populations.
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