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Close-up view of the dark soil lichen called tarpaper lichen. The
thallus is composed of numerous spherical granules called isidia, each
capable of growing into a new colony. Several disk-shaped fungal
fruiting bodies (called apothecia) are also visible. The inset shows a
greatly magniﬁed view of the photosynthetic partner of this lichen,
cellular ﬁlaments of the cyanobacterium Nostoc.
example of synergism, because the whole is
truly greater than the sum of its parts. The
algal and fungal components develop into
a unique body form with morphological
features quite diﬀerent from either
symbiont. The fungal component typically
produces its characteristic reproductive
body consisting of a spore-bearing cuplike structure (apothecium) or a vaseshaped perithecium lined on the inside
with spores. These same structures are
also produced by non-lichenized fungi in
forested areas.
It is not surprising that lichens form an
important component of cryptobiotic
crust in desert regions. Some species are
extremely drought resistant and survive
for many months in a desiccated, dormant
state. In fact, some lichens may lose up to
98 percent of their water content. When
a lichen is wetted by an occasional rain,
it quickly imbibes water like blotting
paper, and photosynthesis within its
algal symbiont is revived for a while. The
body (thallus) of two common species
in Anza Borrego Desert State Park is
composed of overlapping, scalelike lobes
called squamules. The foliose soil lichen
Placidium lacinulatum is fairly widespread
in the Park. The dark brown squamules
contain microscopic pores (pits) that open
into spore-bearing perithecia embedded in
the thallus. Its common name of “brown
stipplescale” refers to the color and pitted
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Another widespread
soil lichen in Anza-Borrego Desert is
Collema coccophorum. The granular black
thallus resembles a thin layer of tar or
dried oil and is the derivation of the
common name “tarpaper lichen.” When
wet the thallus imbibes water, swells and
becomes gelatinous and shiny olive-green
to greenish-black. In this condition it ﬁts
another common name of “jelly lichen.”
Like Psora, the fungal component produces
a minute disk-shaped apothecium,
although it is often diﬃcult to spot because
it blends in with the thallus. Unlike
Placidium and Psora, the photosynthetic
partner of Collema is Nostoc, a microscopic
cyanobacterium. Nostoc is a widespread
genus that is found in freshwater ponds
and creeks, and as a symbiont in cavities
within the leaves of the water fern (Azolla)
and the coralloid surface roots of many
cycads. It is also the primary ingredient of
“fat choy” (Nostoc ﬂagelliforme) in Chinese
cuisine, an important member of the soil
crust in northern China. Under high
magniﬁcation the cells occur in ﬁlaments
resembling minute strings of beads. Several
species of Collema, Placidium and Psora are
listed in Lichen Flora of the Greater Sonoran
Desert Region by Tom Nash, et al. (2004),
so undoubtedly additional species occur in
the Anza-Borrego Desert.
Liverworts and mosses belong to the
Division Bryophyta within the kingdom
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Plantae. They are small, spore-bearing,
nonvascular plants without cones, ﬂowers
or seeds. They are fairy common in wet
meadows and along the banks of mountain
streams; however, they are also found
in desert habitats as a component of
cryptobiotic crust. In the Anza-Borrego
Desert they grow in mountain canyons
where they receive some shade and
rain. Liverworts have a green, ﬂattened,
branched thallus that superﬁcially
resembles a foliose lichen. The underside
is black, and when the thallus becomes
desiccated, it rolls up into tiny black
cylinders resembling black threads. This
strategy reduces the surface area of the
delicate thallus exposed to the sun and
dry air. Desert liverworts are practically
unrecognizable at this stage. The closelyrelated desert mosses also lose water and
dry up. Their bright green leaves wither
and fade to brown or pale greenish-white.
The cryptobiotic crust is certainly not
as showy as ﬁelds of desert ephemeral
wildﬂowers or the lush creosote bush
scrub in full bloom. Nonetheless, it plays
an important role in the desert ecosystem
by stabilizing vital soils necessary for
the perpetuation of native seed-bearing
species.
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