
President’s Message: 
How long do species of  
lichens and moss live?
by Rich Spjut

M OLECULAR CLOCK TECHNIQUES, WHICH, 
  have been evolving for more than five de-
cades1, are employed to determine when species and 
their ancestors evolve. They generally assume con-
stant mutation rates and look to the geological record 
for the nearest fossil relatives for making age correla-
tions.  

Here I will briefly elaborate on three examples: 
1) a group of Pacific Coast worm lichens
2) the California state lichen
3) a species of moss first discovered in Kern County 
and later elsewhere. 

How old are they and where did they originate?  

#1 – In our last Mimulus Memo, I mentioned the 
zebra worm-lichen, Vermilacinia zebrina (Ramalina-
ceae) which occurs along the foggy areas of the Pacific 
Coast from British Columbia south to Baja California 
with a disjunct occurrence in Namibia. The age of the 
species and the story of how it made its way from our 
Pacific Coast to the Namib fog desert, and nowhere 
in between, is speculative. DNA of related South 
American species have yet to be studied — such as V. 
tigrina discovered by Gerhard Follmann (Willdnowia 
4: 225, 1966) in the Atacama Desert of northern Chile 
near the foggy summit of Cerro Moreno where it was 
reported to grow on soil among large cacti, succulent 
shrubs and other lichens. The tiger Vermilacinia is 
most similar to the leopard Vermilacinia (V. leopar-
dina), a species often covering branches of shrubs 
such as the semi-succulent Euphorbia misera, which is 

common along the Pacific coast of Baja California. The 
leopard worm-lichen differs by the absence of soralia 
and depsidone metabolites. Despite being able to 
distinguish them, support from DNA, including V. 
zebrina, remains 
unresolved.2 They 
appear to have 
evolved from an 
ancestral species 
complex dating 
back perhaps eight 
million years ago 
(mya), in contrast 
to speciation within 
the genus that 
began around 22.4 
mya near Patago-
nia. The youngest 
clades3 are < 5 mil-
lion mya.

#2 – Ramalina, a 
related large cos-
mopolitan genus, 
includes the Cali-
fornia state lichen, 
commonly known 
as the lace lichen, 
R. menziesii4. Based on the DNA sampled throughout 
much of its range — from southern Alaska to Baja 
California — it is recognized as having six eco-geo-
graphical lineages5. The oldest are two in Baja Califor-
nia, one in the coastal scrub and chaparral region, the 
other in the Vizcaíno Desert. They reportedly have 
been in isolation from the lineages in California and 
those further north for as much as 2 million years6.

#3 – Then there is the Shevock rock-moss, Orthotrichum 

Above: Vermilacinia leopardina, cover-
ing upper stems and leaves of Euphorbia 
misera in Baja California.  
Lower left: close-up of leaves and fruit, 
Lower right: thallus of V. leopardina
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Vermilacinia zebrina, Baja California. Left: Thallus growing on branch in Baja California. Right: Close-up 
of thallus branches showing soralia, each a powder puff-like mass of soredia, which are a mix of fungal 
and algal cells that disperse together — by means of wind, insects or birds — to start a new lichen thallus, 
a means of asexual reproduction found in many species of lichens.
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shevockii, first discovered 
from specimens collected 
by James Shevock with 
Bian Tan, 16 Mar 1996, in 
Kern County along High-
way 178, north base of the 
Scodie Mountains, 1.12 
km east of the Chimney 
Peak Road7,8. Subsequent-
ly, it was found further 
north in the Sierra Nevada 
and White Mountains by 
Shevock and others, in the 
counties of Tulare, Fresno, 
Mono, Calaveras and 
Washoe NV. (CNABH).

However, recently bryolo-
gists have taken it much 
further in its distribution. 
Taxonomic studies on 
Orthotrichum published in 
2019 — based on “morpho-
logical analyses, phyloge-
netic inferences, molecular 
dating and estimation of 
ancestral ranges” — led to 
a much broader inter-
pretation of the Shevock 
rock-moss as a result of 
investigating similar Or-
thotrichums in the Canary 
Islands10. Vigalondo et 
al., which includes Shev-
ock (2019), identified spec-
imens recently collected 
on Tenerife Island to be 
the Shevock rock-moss. 
Additionally, a related 
rare California species, 
Orthotrichum kellmanii 
(1B.2, Kellman’s bristle 
moss), known only from 
relatively few places in 
the Central Coast Ranges, 
sandstone ridges in dense 
chaparral, in Monterrey, 
Santa Cruz, San Mateo 
counties, was no longer 
a species, despite being 
described by Norris, She-
vock and Goffinet in 2004, 
who had distinguished 
it by its vegetative stems 
and leaves being different 
from those of reproduc-
tive shoots, and for its  

Ramalina menziesii, lace lichen, 
the spaces in the net described by 
some as holes in the lichen. Speci-
men collected by R. Spjut and E. 
Sérusiaux in Baja California 
Jan, 2016..

Orthotrichum laevigatum, CNPS 
Kern Chapter field trip with James 
Shevock Jan. 2018, Old Kern Can-
yon Rd.

Orthotrichum rupestre. CNPS Kern 
Chapter field trip with Paul S. Wil-
son Mar. 2017, Old Kern Canyon Rd.

Orthtrichum bolanderi, CNPS Kern 
Chapter field with James Shevock 
Jan. 2018, Old Kern Canyon Rd.

creepy habit (growing ± flat to the surface).11 Since O. 
shevockii is the earlier name, it has priority over O. kell-
manii, which then became a synonym of O. shevockii. 
Vigalondo et al. further concluded that the Shevock 
moss originated in California and ‘flew air express’ 
(dispersed by spores) to Tenerife Island sometime 
between 2.75 and 1.75 mya. Another California Orthot-
richum, O. norrisii, has a close sister relationship to O. 
tenellum, a Mediterranean-Macaronesian species that 
is suggested to be the result of similar recent transat-
lantic dispersal12; nevertheless, they would seem to 
date back further in time than O. shevockii, because 
after all both retained their species status. 

Of additional interest, while not directly related to 
the topic, is the rare Spjut’s bristle moss (O. spjutii, 
1B.3), which since its discovery in 1993, was trans-
ferred in 2016 to a new genus, Lewinskya. It was col-
lected by Dan Norris in the northern Sierra Nevada 
in the Stanislaus National Forest near Leavitt Lake 
where he hiked after directing Jaakko Koponen and 
me to an abundance of Syntrichia and Homalothecium 
mosses that we collected on 22 July 1980 near the 
base camp (Frazer Flat Campground) for antitumor 
screening.13 The type locality was visited by James 
Shevock this past summer, July 4. Shown in the Cali-
fornia Academy of Sciences Botany News #3 (July 
20, 2020) is a photo of a waterfall over a natural dam 
of vertical rocks where he saw Spjut’s bristle moss 
on the nearby rock walls. “It was moss heaven,” James 
wrote. The bristle moss has since been reported in 
the Domeland Wilderness in Tulare County, cen-
tral Nevada, and as far north as Modoc County, the 
latter based on specimen collected by Eve Laeger 
with Cheryl Beyer in Aug 2005. Our members may 
recall she attended our 2018 annual potluck in which 
James Shevock gave a presentation on bryophytes. 
In our Checklist of Kern County Bryophtyes, she is 
cited for 155 specimens collected in Kern County in 
which 187 species were recorded.✿
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