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Abstract

This is the first in a se ries of pa pers in which we dis -
cuss li chens grow ing on rocks at the Van Andel
Cre ation Re search Cen ter, (VACRC), Chino Val -
ley, Ar i zona. We in tro duce li chens in gen eral,
deal ing with their na ture, size, growth rate, mor -

phol ogy, dis tri bu tion, phys i ol ogy, tax on omy, re pro -
duc tion, and lab o ra tory growth in this pa per. We
also an a lyze as pects of the or i gin of li chens from
both the creationist and macroevolutionary per -
spec tives.

Characteristics of Lichens

Li chens are plants that con sist of a par tic u lar fun gus grow -
ing in close con tact with an alga (plu ral al gae). The li chen
is a third en tity, which re sults from this part ner ship:

Li chens are an as so ci a tion of spe cific fungi and al -
gae so in ti mate in terms of func tional in ter de pen -
dence and so in te grated mor pho log i cally that a sort of
third kind of or gan ism re sem bling nei ther of its com -
po nents is formed. Odum (1983, p. 400). An as so ci a -
tion be tween a fun gus and an alga that de vel ops into a
unique mor pho log i cal form that is dis tinct from ei -
ther part ner is termed a li chen. Moore-Landecker
(1972, p. 380). When we con sider one li chen, we
seem to be deal ing with three plants: a fun gus, an alga, 
and the composite form… Amadjian (1967, p. 1).

It has been gen er ally as sumed that the alga of a li chen sup -
plies food to its fun gus while the fun gus in turn pro vides
such ben e fits as wa ter, shade, min er als, and pro tec tion for
its al gal part ner (Fuller et al., 1972, p. 380). The alga and
fun gus sup pos edly form a mutualistic sym bi otic un ion in
which they both ben e fit. Con cern ing the al gae, how ever,
Bessey (1971, p. 216) wrote that the “…con stant trib ute
lev ied in the form of food sub stances dif fus ing out from the 
cells must reduce their vigor somewhat.”

Us ing ra dio ac tive tracer nuclides, work ers have dem on -
strated that photosynthetic prod ucts of the alga do in deed
en ter the cells of the fun gus part ner, where they are readily 
stored (Moore-Landecker, 1971, p. 385). Car bon-14 ex -
per i ments dem on strated that about 70% of the car bon-14

fixed by Nostoc in the Peltigra li chen quickly showed up as
car bon in mannitol mol e cules within the nearby fun gus
cells (Smith, 1973, pp. 11–12).

The fun gal strands called hyphae pre dom i nate when it
co mes to the bio mass of a li chen (Hale, 1961, p. 3). D.C.
Smith (1973, p. 16) in di cated that al though the alga makes 
up only about 10–20% or less of the dry weight of a li chen,
it sup plies all the food. Web ster (1980, p. 368) found no ev -
i dence that min er als, wa ter, or other sub stances move
from the fun gus to the alga, al though many au thors like
Haupt (1956, p. 311) have as sumed that the fun gus does
sup ply such items to its al gal part ner. “The ben e fit gained
by the alga from the as so ci a tion is not at all clear,” ac cord -
ing to D.C. Smith (1973, p. 7).

Stern (1997, p. 338) called the li chen re la tion ship a
“con trolled par a sit ism” on the part of the fun gus. Dauben -
mire (1959, p. 313) wrote that the many li chen fungi man i -
fest vary ing de grees of sym bi o sis, all the way from a
bal anced mutualism to a par a sit ism in which the fun gus ac -
tu ally sends hyphae called haustoria into the al gal host cells. 
Delevoryas (1966, p. 34) agreed that the fun gus/alga re la -
tion ship in the li chen is prob a bly par a sitic to some ex tent
but “…not se vere enough to harm the algal host”.

Most Lichens are Epiphytes

Like mosses, many li chens grow upon trees where they are
sim ply epiphytes which means they are plants that live
upon other plants but do not par a sit ize them (Stern, 1997,
p. 339). A few li chens, how ever, are known to at tack
nearby moss plants which may be de stroyed as a re sult
(Bessey, 1971, pp. 217–218). Some trop i cal li chens have
like wise been ob served to in vade leaves of plants by en ter -
ing the leaf pores (stomates) and then par a sit iz ing the leaf
tis sues (Bessey, 1971, p. 217).
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Lichen Growth Rates

Li chens grow very slowly and this is thought to be at trib ut -
able largely to the slow growth of the al gal part ner. It has
been shown in cul ture ex per i ments, how ever, that the li -
chen fungi also grow quite slowly. The growth rates of three
li chens and a moss have been ob served at VACRC over a
pe riod of 14 years and will be re ported in a later paper.

How Big Is a Lichen?

Li chen col o nies range widely in size from those which are
barely vis i ble (one mil li me ter in di am e ter) to some which
are up to two me ters across (Stern, 1997, p.338). The very
large li chen col o nies are thought to be quite old.

The Form of Lichens

The li chen plant body is called a thallus (thalli plu ral) be -
cause it does not have or gans like leaves or stems. Mor pho -
log i cally li chen thalli fall into three over all growth forms:
crustose, foliose, and fruticose:

If the li chen forms a crustlike growth closely
appressed to the sub stra tum, it is termed a crustose li -
chen … if a leafy growth pro ject ing from the sub stra -
tum, a foliose li chen… and if a branch ing bushy
growth mostly free from the sub stra tum, a
fruticose…(Fuller et al ., 1972, pp. 380–381)

Bessey (1971, p. 217) re ported that the term “fruticose” co -
mes from frutex which means shrub in Latin. Bessey also
in di cated that some li chens can change from one type to
an other as they grow and that in some li chens the dis tinc -
tion be tween these three mor pho log i cal phases (crustose,
foliose, fruticose) is not clear. We have not found fruticose
li chens at VACRC.

In de scrib ing the types of li chen plant bod ies, Doyle
(l965, p. 29) put things quite suc cinctly: “Thalli are com -
monly leafy (foliose), en crust ing, or shrubby.” Fink (1935,
p. 3) re ported that crustose li chens of ten have a “chinky”
sur face pat tern, be ing di vided into small sec tions known as 
“ar eoles” (see Fig ures 2 and 4a). Both crustose and foliose
forms may have rootlike rhi zoids on their lower sur faces
where they touch the rock or other sub strate. We will dis -
cuss the in ter nal and cel lu lar anat omy of the li chens at
VACRC in a later pa per. For il lus tra tions of a foliose li -
chen, see Figures 1, 4a, and 4b.
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Fig ure 1. Foliose li chens. The large col o nies of foliose li -
chen seen at the top right and in the lower third of this
pho to graph are Xanthoparmelia (States, 1990, pp.208-
209; Hale, 1979, p. 159). Al though at tached to rocks at
var i ous points, sec tions of a foliose li chen curve up from
the rock, like min ia ture leaf-like lobes.

Fig ure 2. Crustose li chens. Acarospora (vis i ble on the
lower rock from cen ter to left) is a lemon-yel low col ored
li chen classed as be ing crustose be cause it ad heres
closely to the rock sur face through out its thallus (States,
1990, pp.208-209; Hale, 1979, pp.32 and frontice pic -
ture). Note the small sec tions (ar eoles) sep a rated from
each other by cracks. There are no fruticose li chens at
VACRC.



Where Do Lichens Live?

It might be eas ier to an swer the ques tion “where are li -
chens un able to grow?” be cause they are known for their
very wide spread geo graphic dis tri bu tion and their abil ity
to sur vive ex tremes of cli mate. Tay lor et al. (2000, p. 244)
summed it up this way: “…li chens can be found in a wide
range of hab i tats, ex tend ing from close to the poles to
deserts and rain forests.” They are able to live in deserts and 
other warm, dry cli mates be cause they have an amaz ing
en dur ance for drought and high tem per a tures. Al though
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Fig ure 3a. Grimmea, a moss. Both li chens and mosses
grow on bare rocks through out the south west ern United
States (Mar shall, 1910, pp. 178-179). Three or four spe -
cies of li chens are grow ing on this ex posed rock sur face
while mats of the moss (Grimmea apocarpa) are seen in
the shaded crev ice be low. We will dis cuss the iden ti fy ing 
col ors of these li chens in an other pa per.

Fig ure 3b. Grimmea, a moss, is grow ing ad ja cent to a li -
chen-cov ered rock sur face. While a large share of “soil-
build ing” on bare rocks can be at trib uted to li chens,
Daubenmire (1968, p. 118) has ar gued that mosses like,
Grimmea, grow ing out ward from crev ices, may “over -
grow” li chens that are pres ent and may make an even
big ger con tri bu tion than li chens to form ing soil on a
rock sub strate.

Fig ure 4a. Ascocarps. In the lower left and cen ter of this
pho to graph is a large col ony of the foliose li chen
Xanthoparmelia in which cup-like ob jects with black
cen ters are barely vis i ble, the ascocarp re pro duc tive
struc tures of the li chen fun gus. These range from less
than one-half inch up to one inch in di am e ter.

Fig ure 4b. Xanthoparmelia as co carps en larged. This is a
por tion of Fig ure 4a en larged. Some cup like as co carps
are nearly cir cu lar while oth ers have var i ously curved
bor ders. The cen ter of each is black be cause it is there
that the pig mented as co spores are pro duced in side min -
i a ture sacs called asci, vis i ble only with a mi cro scope.



they be come dry enough to be brit tle, li chens can yet sur -
vive. If the wa ter con tent in the tis sues of most other plants
goes down to 50% dry weight or lower, they die (Dauben -
mire, 1968, p. 117). By way of con trast, li chens can sur vive
with a wa ter con tent as low as 2% dur ing drought (Moore-
Landecker 1972, p. 382; Stern 1997, p. 338). Dry li chens,
on the other hand, can ab sorb wa ter up to 300% of their
dry weight when wa ter be comes avail able. Their cel lu lar
os motic pres sures can go as high as 1000 at mo spheres
which en ables them to ex tract wa ter di rectly from moist air 
(Daubenmire 1968, p. 117). Stern re ported that li chens
pro duce a gelatinous substance which helps them resist
desiccation.

It has been found that cer tain dry li chens can ab sorb up
to 50% of their max i mum pos si ble wa ter con tent dur ing
the first 5 sec onds af ter wa ter is added to them and they be -
come al most com pletely sat u rated in just 30 sec onds. Af ter 
ex po sure to so lar ra di a tion for as lit tle as one hour, a thallus 
that was pre vi ously fully sat u rated with wa ter can be come
fully dry again (Amadjian, 1967, p. 103). Isaac noted that
some dan ger to li chens re sults if the wet ting and dry ing cy -
cles are too rapid and too frequent:

The loss of car bon on rewetting, to gether with the
rapid rise in tem per a ture (resaturation res pi ra tion)
are the most po ten tially dam ag ing ef fects of dry con -
di tions and ex tremes of tem per a ture. Li chens re -
cover well from these con di tions un less the wet ting
and dry ing cy cles are very rapid and re peated (Isaac,
1992, p.315).

On the op po site ex treme from these li chens that can
eas ily ab sorb wa ter are cer tain crustose li chens that are al -
most unwettable such that they are “… not able to take up
liq uid wa ter even if they are kept sub merged for hours”
(Amadjian, 1967, p. 104).

Lichens in The Ocean

While li chens grow in such vary ing ter res trial re gions from 
dense trop i cal for ests to deserts and even into the arc tic
tun dra, they also thrive on rocks at the shore line of the
ocean where they are of ten com pletely sub merged (Stern
1997, p. 338). Bands and tar-like patches of blackish
crustose li chens are to be found on rocks of the intertidal
zone (Sumich, 1976, p. 156; Fox, 1983, p. 233).

Lichens at High Temperatures

The tem per a ture of li chens grow ing on rocks ex posed to
the sun’s ra di a tion has been re corded to be as high as 50° C 
(D.C. Smith, 1973, p.4). Amadjian (1967, p. 111) re ported 
that the tem per a ture of ex posed li chen thalli on a hot day
may reach 50–70° C and pos si bly even higher. Bessey
(l971, p. 216) at trib uted this re sis tance of li chens to high
tem per a tures and drought to the fungus member.

Lichens at Low Temperatures

Daubenmire (1968, p. 117) re ported that li chens have
been found to carry out pho to syn the sis dur ing win ter.
They thrive around ice caps (The World Book, 1986, p. 85) 
and above the “treeline” in Green land, Ice land, and
Alaska (Moore-Landecker, 1972, p. 380). Isaac (l992, p.
315) re ported that, “Low tem per a tures are tol er ated by li -
chens pro vid ing that the thalli are dry when the tem per a -
ture is low.” The abil ity of li chen thalli to sur vive
ex per i men tally in duced low temperatures is phenomenal.

Li chens that were:
… frozen in liq uid ox y gen at –183C [sic] for eigh -
teen hours still re spired when thawed and kept at a
warmer tem per a ture… A spec i men of Xanthoria
parietina has been re ported to have with stood a tem -
per a ture close to ab so lute zero…—a char ac ter is tic
which it shares with some mosses, al gae, and in -
sects…—and more over to have re tained vi tal ity af ter
six years in a vac uum (Amadjian, 1967, p. 111).

Lichens, Ecological Succession,
and Soil Formation

It has long been as sumed that li chens en hance the weath -
er ing of rocks and thus con trib ute to soil for ma tion. They
are also thought to be the first step in an eco log i cal suc ces -
sion or se ries of changes lead ing from bare rock to a full
grown for est (Fuller et at., 1972, p. 382). Daubenmire
(1968, p. 118) co gently ar gued, how ever, that soil build ing 
on bare rock in cer tain hab i tats may ac tu ally pro ceed out -
ward from crev ices where mosses like Grimmea thrive (see
Fig ures 3a and 3b). Soil de vel ops most rap idly in these
moss col o nies, ac cord ing to Daubenmire, while the
nearby li chen patches sim ply pre pare the way for sec ond -
ary li chen com mu ni ties. The clumps of mosses and of
flow er ing plants grow out ward from the crev ices, in many
cases di rectly “over rid ing” the patches of li chens. The im -
por tance of mosses to the en tire eco sys tem in gen eral and
to the study of in tel li gent design in origins has been
reviewed by Bergman (1998).

Wil son et al. (1962, p. 413) and Lee (1999) main tained
that li chens con trib ute to rock weath er ing largely by way of 
the back and forth me chan i cal ac tion which oc curs when
the li chen un der goes cy clic wet ting and dry ing. The
hyphae of li chens can pen e trate con sid er able dis tance into 
rocks (Bessey 1978, p. 218). Lee con cluded that it is the
me chan i cal ef fect of hyphae of a par tic u lar li chen that
caused rocks to weather:

This pre lim i nary work shows that the main weath -
er ing ef fect of Rhizocarpon geographicum on gran ite
is by me chan i cal rather than chem i cal pro cesses.
(Lee, 1999, p. 20).
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But li chens may weaken rocks chem i cally too be cause
they se crete car bonic acid and other ac ids (Daubenmire,
1968, p. 117). Mar shall sum ma rized the role of mosses
and li chens as soil-build ers:

They work by two meth ods. The one chem i cal,
the other me chan i cal. By chem i cal, ac tion they ei -
ther con struct plant tis sue of gases taken in di rectly
from the air or they first free from the rock or wood or 
earth-mould, the min er als needed and then con -
struct them into plant tis sue. By me chan i cal ac tion
they pry off bits of soil from hard rock, ar rest dust and
de bris brought to them by the wind, and con stantly
add to the mass, such plant tis sue as they them selves
are con tin u ally shed ding. (Marshall, 1910, p.12)

The fa mous writer John Ruskin penned this stir ring lit tle
note about li chens and their ac tion on rocks:

Meek crea tures; the first mercy of the earth, veil -
ing with hushed  soft ness its dust less rocks; crea tures
full of pity, cov er ing with strange and ten der hon our
the scarred dis grace of time. Mar shall (1910, p.4).

Lichen Taxonomy

Most li chen fungi are not ex ten sively free-liv ing but are
usu ally found grow ing in their li chen part ner ship. About
one-fourth of all the dif fer ent spe cies of fungi are the fungi
found in li chens (D.C. Smith, 1973, p. 3). Each li chen
spe cies is given a latin bi no mial and is clas si fied on the ba -
sis of its fun gus part ner (Amadjian, 1967, p. 3). Com ment -
ing on li chen tax on omy, Odum (1983, p. 400) wrote that
“Li chens are usu ally clas si fied as sin gle ‘spe cies’ even
though they are com posed of two un re lated spe cies.” Each 
li chen spe cies is thought to have its own unique spe cies of
fun gus (Stern,1997, p. 338) ex cept for about 20 trop i cal li -
chen spe cies which all have the same fun gus. But Doyle
(1965, p. 29) main tained that this idea of each li chen spe -
cies hav ing its own unique fungus “needs verification.”

The var i ous li chen fungi fall into three ma jor fun gus di -
vi sions which are called the Ascomycota, (those fungi that
pro duce sex ual spores in lit tle sacs called asci; ascus sin gu -
lar), Basidiomycota (those fungi that pro duce sex ual spores 
on small club-like pro jec tions called basidia; basidium sin -
gu lar), and Deuteromycota (those fungi which have no
known sex ual re pro duc tion). In some older works the
Ascomycota taxon is called the “Discomycetes” (Moore-
Landecker, 1972, p. 383) or the Ascomycetes. Most of the
li chen fungi are Ascomycota mem bers while some are in
the Basidiomycota di vi sion and a few in the
Deuteromycota. Stern (1997, p. 338) re ported that one ex -
cep tional li chen had a bac te rium grow ing with its alga
rather than a fungus.

The Ascomycota-con tain ing li chens pro duce spores
called as co spores within sac-like cav i ties called asci. The

asci are in turn pro duced in cup-like or vase-shaped fruit -
ing struc tures known as as co carps (see Fig ure 4a and 4b).
The or der within the Ascomycota to which most li chen
fungi be long is the Lecanorales (Bessey, 1971, p. 215;
Web ster, 1980, p. 367). Con cern ing fam i lies and gen era,
Bessey (1971, p. 223) noted that there are 37 fam i lies of li -
chen fungi con tain ing about 275 genera.

The num ber of li chen spe cies ranges var i ously de pend -
ing on the source con sulted: 7,400 (Bessey 1971, p. 223),
15,000 (Fuller et al., 1972, p. 380; Haupt, 1956, p. 309),
16,000 (Sumich, 1976, Ta ble 4.1; Moore-Landecker,
1972, p. 380), 18,000 (D.C. Smith 1973, p. 3) and 25,000
(Stern, 1997). Per haps the true num ber of li chen spe cies
lies some where within this amaz ing spread of estimates!

Lichen Algae

One li chen spe cies gen er ally con sists of one par tic u lar
fun gus as so ci ated with one spe cific alga (Hale 1967, p. 9).
A few li chen spe cies, how ever, are able to use two or more
dif fer ent al gae (Bessey, 1971, p. 217). Since there are far
more spe cies of li chen fungi than of li chen al gae, many li -
chen spe cies pos sess the same alga, al though they have
their own spe cific type of fun gus. Amadjian (1967, p. 79)
wrote about one spe cies of li chens that was found to have
dif fer ent al gal spe cies when it was col lected from dif fer ent
lo cal i ties. He also in di cated that some li chens have dif fer -
ent al gae in the same plant: in one case both blue-green
and green algae. He summed up the pairing as follows:

The lichenization of a sin gle alga by dif fer ent
fungi…or, con versely, the lichenization of dif fer ent
al gae by one fun gus… is prob a bly very com mon.
(Amadjian, 1967, p. 79)

The uni cel lu lar green alga Trebouxia cladoniae (G.M.
Smith, 1950, p. 224) is the alga most com monly found in
li chen spe cies (Hale, 1967, p.31). An other name for
Trebouxia in cer tain older books (e.g. Fink, 1935, p. 318) is 
Cystococcus. Trebouxia al gae are found in over 70% of all
li chen spe cies (D.C. Smith, 1973, p. 3). It is found in 83%
of the li chen spe cies in Scan di na via (Hale, 1967, p. 8)

The alga found in sec ond high est per cent ages among li -
chen spe cies is Trentepohlia, an other green alga. The third 
most com mon autotrophic part ner in li chens is Nostoc, a
ni tro gen-fix ing blue-green bac te rium (a group for merly
called “blue-green al gae”). Ni tro gen fix ing is the abil ity to
take mo lec u lar ni tro gen (N2) from the at mo sphere and to
con vert it to am mo nia (NH3) or to the ni tro gen of amino
acid mol e cules in the cell. Li chens, which con tain Nostoc
(or cer tain other ni tro gen-fix ing blue-green bac te ria), are
them selves able to fix atmospheric nitrogen. 

Prob a bly 90% of all li chen spe cies con tain one of these
“top three” al gal part ners: Trebouxia, Trentepohlia, or
Nostoc (D.C. Smith, 1973, p.3; Stern, 1997, p. 338). The
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var i ous al gae found in li chens be long in a to tal of 26 gen -
era. Eight of these gen era are ac tu ally “blue-green al gae”,
now clas si fied as bac te ria. One ge nus of li chen al gae is a
yel low-green alga and the re main ing 17 gen era of li chen
al gae are in the green al gae di vi sion (Moore-Landecker,
1972, p. 383; Amadjian, 1967, p. 12). The anat omy of
Trebouxia and Protococcus cells (two al gae pres ent in the
li chens at VACRC) will be ex am ined with elec tron photo -
micrography in a later paper.

Lichen Reproduction

Many li chens pro duce asex ual re pro duc tive bod ies called
soredia, which are small dust-like clus ters, each of which
con tains some al gal cells to gether with at tached fun gus
hyphae. These soredia, dis persed by wind or wa ter, are be -
lieved to rou tinely ini ti ate li chen growth on new rocks or
trees. Many spe cies of li chens do re pro duce asex u ally by
soredia (G.M. Smith, 1950, p. 224).

The fungi in many dif fer ent li chens are mem bers of the 
Ascomycota di vi sion and, as such, pro duce as co spores in -
side the asci of their cup-like as co carps, as part of their sex -
ual life his tory (see Fig ures 4a and 4b). It is be lieved that
new li chens can arise:

… af ter as co spores car ried by the wind come into
con tact with in de pend ently liv ing al gae, ger mi nate,
and par a sit ize them (Stern, 1997, p. 340).

Some li chen al gae like Protococcus and Trentepohlia have
a wide spread dis tri bu tion in de pend ently of their li chen
fun gus in var i ous nat u ral hab i tats, e.g. on tree trunks or
rock sur faces. It is con ceiv able in the case of these two and
cer tain other al gae that their li chen fungi, grow ing nearby
from ger mi nat ing as co spores, could rou tinely make con -
tact with them and grow to gether to pro duce a li chen de
novo, as Stern sug gested. But Stern added the cu ri ous fact
that “No one has yet ob served the ini ti a tion of an new
thallus in na ture…” (Stern, 1997, p. 340). Li chen dis -
persal and es tab lish ment has been ex ten sively reviewed by
Bailey (1976, p. 215).

In those li chens in which the al gal part ner is Trebouxia
(which is most of the li chens), one might imag ine that new 
thalli would also arise when ger mi nat ing as co spores hook
up with the free liv ing alga. Trebouxia cells do not grow as
widely as Protococcus and Trentepohlia by them selves,
how ever, which may sug gest that li chens which con tain
Trebouxia re pro duce mostly by asex ual means rather than
by ascospores. 

Some of the al gae in li chens have the ge netic ca pa bil ity 
of form ing asex ual re pro duc tive cells of their own called
zoospores. But this abil ity to pro duce self-pro pelled
(motile) al gal spores is or di narily sup pressed when the al -
gae are liv ing in the li chen re la tion ship (Bessey, 1971, p.
216). Amadjian (1967, pp. 25–26) noted that Trebouxia in

cul ture by it self can pro duce such motile spores, but it
does not do so when grow ing in a lichen thallus.

Synthesis of Lichens in the Laboratory

It is pos si ble to grow the al gal and fun gal part ners
of many li chens sep a rately in pure cul ture, and phys -
i o log i cal stud ies of the sep a rate com po nents and in -
tact li chen thalli have been made… At tempts have
also been made to syn the size al gal thalli in vi tro from 
cul tures of the two com po nents, but typ i cal li chen
thalli have rarely been formed… (Webster, 1980, p.
367).

Here Web ster was sum ma riz ing the ex ten sive re searches
on lab o ra tory growth of li chens car ried out by Amadjian
(1967) and oth ers. Amadjian him self, how ever, took a
much more pos i tive view of li chen syn the sis ex per i ments
and concluded that:

“Re es tab lish ment of a li chen as so ci a tion can be
ac com plished un der lab o ra tory con di tions” (Amad -
jian, 1967, p. 80).

Amadjian sup plied the fol low ing valu able sum mary about
cul tur ing li chens in the lab o ra tory:

1. The most im por tant con di tions for the es tab -
lish ment of li chen as so ci a tions are nu tri ent poor sub -
strates and slow dry ing…; 2. Spores of a li chen
fun gus are ca pa ble of re es tab lish ing li chen un ions in 
cul ture; 3. The fun gal symbiont can fruit in the ab -
sence of its al gal part ner; 4. A mycobiont in cul ture
loses its abil ity to fruit but can still form the
lichenized state with al gae (Amadjian, 1967, p. 87).
[Note, the iso lated fun gus is here called a “symbiont” 
which means that it or di narily grows in symbiolic
un ion with an alga. Amadjian also re fers to the fun -
gus of the li chen growing by itself as a “mycobiont”.]

The Origin of Lichens

In each of the ar ti cles on li chens we will ex am ine cer tain
as pects of their or i gins. Con vinc ing links and mech a nisms
show ing that one li chen spe cies had a com mon an ces try
with an other do not ex ist. In de fense of evo lu tion the o ries,
how ever, it has been as serted that the li chen fungi ev i -
dently dif fer en ti ated from one an other long be fore each
sub se quently underwent lichenization separately:

Since there are many var ied types of al gae and
fungi in li chens, it is pos si ble that the sym bi o sis has
arisen on a num ber of sep a rate oc ca sions in the
course of evo lu tion. (Smith, 1973, p.6)

But no one has ever ob served a non-lichenized fun gus
un der go ing the changes re quired to con vert it to a fun gus
equipped to col lab o rate with a par tic u lar alga. In other
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words, the or i gin of a new li chen spe cies has never been
ob served in na ture or the lab o ra tory. Pre sum ably a suite of
very se lec tive changes would be needed to con vert a free-
liv ing saprophytic (feed ing on dead or de cay ing ma te ri als)
or par a sitic fun gus into a suit able li chen part ner. If li chens
them selves do not give rise to new li chens, many (if not all) 
of them must have arisen by re peated par al lel evo lu tion in
which nu mer ous un re lated lines of fungi each un der went
the pre req ui site steps en abling them to be come suit able
sta ble part ners for the al gae. Purvis (2000, p. 46) ad mits
that lichenization had to oc cur in de pend ently at least
seven times. He wrote that since the li chen as so ci a tion in -
volves very dif fer ent fun gal groups (Ascomycota versus
Basidiomycota or even Deuteromycota members):

It has clearly evolved in de pend ently nu mer ous
times (polyphyletic)…” (Purvis, 2000, p.46).

No ev i dence ex ists, how ever, to sup port such whole sale
con ver gent evo lu tion (polyphyletic evo lu tion) in the or i -
gins of lichens.

In this evo lu tion ary sce nario one would pre dict that for
many of the lichenized fungi there would ex ist the “an ces -
tral”, non-lichenized coun ter part of each, liv ing in var i ous
saprophytic or par a sitic niches. But such is not the case as,
Amadjian (1967, p.33) noted: “… li chen fungi must have
orig i nated from free-liv ing forms, but there is lit tle ev i -
dence to sup port this view.” At tempts to dem on strate that
var i ous li chen fungi are the equiv a lent of var i ous non-
lichenized saprophytic or par a sitic fungi have been un suc -
cess ful ac cord ing to Amadjian (1967, pp. 33–34). It ap -
peared that Amadjian was still hope ful in this re gard,
how ever, even though there had been no suc cess in at -
tempts to re late several lichen fungi to free-living molds:

Fur ther isolations of mycobionts from the fif teen
to twenty thou sand spe cies of li chens un doubt edly
will re veal ad di tional re la tion ships be tween li chen
fungi and free-liv ing fungi. (Amadjian, 1967, p. 35)

As an al ter na tive to the evo lu tion ary view of li chen or i -
gins, there is the con cept that the Cre ator pro duced many
sep a rate kinds of fungi that were preadapted to unite with
var i ous al gae, to yield the many kinds of li chens. Al though
this view car ries with it the nec es sary task of try ing to find the 
lim its of var i ous li chen “kinds”, it is more in keep ing with
sci en tific ev i dence than is the macroevolutionary scenario.

A Lesson from Lichens?

We sug gest fi nally that li chens fig ure ef fec tively in a field
called “nat u ral the ol ogy.” This is the prac tice of find ing
spir i tual les sons in na ture it self, a dis ci pline which was
pop u lar in the eigh teenth and nine teenth cen tu ries. Nat u -
ral the ol ogy has been re vived re cently by Gothard and his
as so ci ates (Char ac ter Stud ies, 1985, pp. 360–361) who
have dis cussed moral and spir i tual les sons which can be

de duced by the study of plants and an i mals. On pp. 360–
361 they ac tu ally de rive such lessons from lichens and
lemmings.

To our sur prise it was Odum (1983, p. 401), evo lu tion -
ist and GAIA ad vo cate, who also drew an im por tant moral
les son from li chens. He noted in li chens a kind of sym bol -
ism di rect ing hu man be ings away from whole sale de struc -
tion of their hab i tat back to “… a mutualistic stage in their
re la tion ship with na ture.” We agree with Odum that wher -
ever pos si ble peo ple ought to live in har mony with the rest
of the eco sys tem, like a li chen fun gus “gently par a sit iz ing”
its al gae host cells! Hoffberg (1998) has en deav ored to
show that a bal anced eco log i cal ethic is found in Biblical
theology.

We fur ther sug gest to the “Odum’s” of evo lu tion ary sci -
ence that moral les sons like these can be found in lit tle
plants called li chens and else where in na ture be cause na -
ture it self is the prod uct of a moral and lov ing Cre ator. The 
ex is tence of moral les sons in bi ol ogy is in com pre hen si ble
otherwise.
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Note from the Panorama of Science

Rate of Speleothem Formation: Observations in Country Limestone
Jerry Akridge*

Speleothems are dripstone fea tures found in sub ter ra nean
voids re sult ing from the de po si tion of cal cite into var i ous
shapes seen as sta lac tites, sta lag mites, flowstone, rimstone
dams, drap ery, and cur tains (Davies and Mor gan, 1984).
Uniformitarian doc trine usu ally in di cates that speleo -
thems took great amounts of time to form. How ever, uni -
form i tarian sci en tists should re think the sup posed rates of
speleothem for ma tion in view of known facts.

This study in volves field work on re cently formed and
on go ing for ma tion of speleothems in coun try lime stone in 
Huntsville, Al a bama. While the de ter mi na tion of ex act
rates of for ma tion is pos si ble and be ing stud ied, the age of
the speleothems has been as cer tained within a def i nite
time frame. Be cause the rate of speleothem for ma tion is of

in ter est to re search ers re gard ing Earth’s his tory, this study
not only doc u ments in for ma tion coun ter ing er ro ne ous
claims of long ages needed for speleothem growth, but also 
pro vides ev i dence in support of the young-Earth Flood
model.

Site Location and Description

This re search was done in Three Caves, a fea ture lo cated
at the base of the west ern slope of Monte Sano Moun tain
and within the east ern bound ary of Huntsville, in Mad i son 
County, Al a bama (Fig ure 1). Three Caves is not a nat u ral
cave, but a rock quarry that was ex ca vated from 1945
through 1952. The fea ture has the ap pear ance of a large
cave with three en trances in close prox im ity and a fourth
en trance fur ther removed (Figure 2).*2626 Pine View Drive, Arab, Al a bama 35016




