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Chemical composition of some Lichen species 
occurring in th;a Namib Desert, 
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ABSTRACT 

The prott.:in contcnl or three species of li chens from th.: Namib Desert \VaS dei . : :nir.ed 
hy mc;ms the en m entional Kjeldahl technique. Oft \:csc, Parmelia had 
t il e highest protein content ( 1 6.24%). followed by Ompha/odium conrolu twn ( 14.42%) 
an -J Fcloschistn -:·apcnsis ( 13,-+59'()) . Acid hydrolysis of thalli of the three species 
yielded fructose . galactose ami glucose as well as the amino sugar glucosc.mine. The 

also a variety nf amino acids. 
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UITTREKSEL 

Die proteininhoud van dric ligccnspesics uit liic Na mi b- \\ l) Cstyn is J eur middcl \ :tn d iL· 
konvensionelc Kjcldahl-metode bcpaal. Van die J ric het Pomze!iu lz o li L' ilt ouu di:..' 
hoogste proteien -inhoud gchaJ ( 16.24?'< )). gevolg de ur Omphu!odium con m !ur unz 
( 14.42'\l) en Te!oschistes cup cnsis ( Suurh iJr ,:l isc \·an die dric spcsics l1e t 
frukto se, galaktosc. glukose en di e amin osui kcr gluk o:< mic n opgek wcr . D ie hidro !' 
saat het ook ·n \ erskeidenheid am inos ure beva t. 

A considerable amount of work has been published on tll:..' c hem icll ,1;" 

the c:...: traccllular products of lichens. Tile chen · .. try . stru ctL: rc. r ropnt ie :-, :u:d 
bution of these SO-Called lichen substanc es been in d ct :lii l-1\ r'\ sJ hin:t & 
Shibata ( !<):=:4). Culberson (llJ6lJ , 1970) and CulberSl)iL Cu ihLT'>Oil L\:. J , ;llhUii ( I'J/1:. 
Se\·erai studies have also appeared on the t1t' c:lrbc 11ydr;u.:s . !'1·ec 
anJ ;:l tracellular pruJucts. Re!'c rcnce to p ruJu '-· ts lu .... b ... ··-:11 :)'. 
Huneck (1973) , fvlosbach (1973) and ( [l)-;'J ). 

Huncck & Follrnann ( 1971) report..:J on the occ urrence uf iic i1en 111 /l·f,, 
schistes cupensis (L.f.) l\bimc (sa lazinic acid. paric tin l a nJ Umphc:!o dium ['(}l;i n!u 
tum Hue (no1sticti c :id, stictic acid, ( +) - usni c ac id) . The find ings of these ;,;;·! 

other authors regarding the occurrence of lichen products in (ltha sp ..: cie s ir1di:; e::,1: 
w Sout.h Wtst Africa arc listcJ by Culbcrson ( llJ 7l) ) and Culbcrs,m er (1/ ( Jl)// 1 

Cons iderable lichen growth occu rs in certain or· Lhc ccil tr;li an J no n il c rn 
Desert . More i:1formation on their chemical composi tio n seemed or irll e:-cst in 'ic -., 
of their role as primary producers of org an ic matter in such an a ri d •..: n'. irc1n melll. Til i.; 
paper represents an effort to determine the total nitrogen co r. te:lt ,,·ell :1s the :1r11irll1 
acid and carbohydr.ac composition of t hrcc lic hen specie s f: ,Jm the '-.' [) ,:sc:n . 

i\1:\ T ER! A LS A:\D :\1LTH O DS 

Li c hen material 
All li chens used in this in\cstigation \\·ere c1btained through the Cl)LirtC :,y (1!. 1 !le' 
Di recto r, S\\'A , 11· C o r1scn at it1!1 1 

and colkctcd by J. Janko \viL.L.. l 'rnmcliu lz uUI! !! !(l{{u A.:: h. I) \\a'> ,-,1 ll !ld 
approximatel y 35 km ea :< ' <..1 !" Hen ti es Omplw!udiwn cun1·oiur:un r 1 \'. :h 

collec ted along the road bc t'.'.een S\vakopn:u nd :1 nJ 
IS km fro m Swakopmund . Tdoscfzis :cs cup cns is \P late 3 l was collected un ti 1e t-r :l-. L' l 
flats ap proximately 3 krn no rth tlf Wl o tzka·s Bakcn . 

The lichen material \\:.lS th or•'ughly cica!lcd ur SL)il and rock pa rt i'-·!c:-.. 
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Amino acid and amino assJy 

The fragmenteJ thalli \\'ere '.vas hcd in 0 . .5 l\·1 :iC" li um phosphJte butTu (p H 7.5) :tnd 
ly-ophili zed . Ten mg of tll JIIus mJ tcria! was ll yd ro l::.-z eJ in I cr il 1 

(1N at I O(FC 
for 16 h in a sea!eJ ampule. The solution was th en C\ apor:u.cd dryrh.:s s in a 
f1ask e\·apcrator and fina lly reJi sso!vcJ in 1 cm ·1 Ji sti!lcJ ''-'<ller. The pH '' as ;,:dju sr cd 
to p H 8,0 \vith 5N NaOI 1. The solutron was centrifuged and the clear supcrna t: trll 
stored at 4'JC. The solut ions (0.1 1.2In 1

) were diluted with 0.9 c n 1·1 cit rate bu t.'.:r 
(pH 2,2) and 0.2 cm ' of thi s was used fv;· :tssay on a Bi\)- (:.!1 BC 2UO 
amino acid analyser. Resins used in th e as say '-'-ere or the pl1l ysty ral base pc 
v; ith ;-:_ cross-lin king of 7.5 to divin ylbcn zenc. T il e <h <:; :ty srecilic:ltilmS we re :1 s 
follows: 

1. Basic amino acids 
Column 
Resin 
Resin height 
Buffers 
Temperature 

2 5 cm with i m cm al J i a mete r , 1f 0. ') cm 
AS , part ic le size 11.5-15.5 um 

14 ern 
pH 5,28: 0,35N in Na i1..1ns i<aOH 
50°C 

2. Neutral and acid ic amino Jc ids 
Column 
Resin 
Re si n hcit,h l 
B uffcrs 

Temperature 

60 cm \\'ith in te rn :1 : diameter OS c.-:1 
Am ine\ A (l, siz ,_: 15.5 - 1 ') .5 
.54 en: 
:\ :.:-:: pH 3.25: 0.2N in 1'\:1 iL'ib 
B = pH 5.2 5: 0.2l\ in i :111d . .20 0.':10ll 
sooc 

An am ino acid calibrJtion mi xtu re su ppl it:d by i nstr <lll1 :..'11l s :1-; 

standard. Th is stand ard st)lutiun :ncJ 1 ern ·; oi' 0. (; 2:\ H CI .::.: !l ± \).t )() -l 

!J.Il10k of each <.lc!J. O ne _:rn ·' u ;· this solu ti on \\ Jilu tcd w fl \ "-' cm ' :1:1d 
0,2 cm 3 \vas appl ied tu the col um r1 . g.i\ in g a !In a! cvnccntr:iliO il 0 .1 ·: T1)k. Du·.' tt·· 
the low solubility of cystiilc ii. \\ :!s ui:ly pre :-> cn t in half thL' Tlle :u!l\)Lirli 
of ,_,ach ami no aciJ was h; l ;ic ., iJlh .\ !:e ight r;1,.: tlwd as Je .-; ...:rihcd ir1 th: 
m:..: nual. Dui n_s pr0iongcd hydro!: ·-; is with hN HCI. the am in,) 'u g:tr'> u rH.kT \ \ 

hydrolytic degradation . t\o attempt ''-<!s made to ccrrcct i.l';- tile :u:.;s ,JI .,_. 

amin o sugars or the in 

A n a l y s i s o C t !: c cc I l ::; u g a r s 

A modificat ion or· the method of Cato. Cumrnins and Smit:: ( \\·as use .. ; !'n r· t::c 
anal ysis of the cell Ten mg arm)u nt::; o!' washed th :li li ere hydroiyzcJ iil 2 (1 11' 

of 2N for t\\'O hours :n J boil ing the ac id ";as 
tralizeJ with solid baril.!m hydmxiJc t•.) a pH of 7.0 . The prcci pit.:te ";as rcnw\ed hy 
centrifugation and the deposit v>ash cd with. 2 cm 1 or Ji sti lleJ wate r. The SL-tfKrnat:tnt 
was evaporated in a water bath (J0°C . The dry resid ue ''as dissolved in ·0 .3 ern ' 
distilled water. The snlutio :: at thi s clear L)f any rcnui ni ng b:trium hydro.\ iLk . •· 
One dimension al ascending thin I : er ,., : 1" f1Cri.llrm cd llll silica (j 
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according to Stahl (Type 60- Merck). The s0lvent system ethyl acetate (65 cm 3 ) and 
3 5 cm 3 isopropanol-\vater mixture (2: 1) was used . (Akhrem & K .. 1965 ). 
The chromatograms \vere run for three hours at 5°C. Spots w·ere visuaiized by 
spraying with acetonic-aniline-phthala:e (aniline 1.0 cm 3 : phthalic acid 3.0 g: acetone 
95 cm 3 and 5 cm·; water) followed by heating at 105°C for five minutes. One ul of 
either hydrolysate of known standard was applied to the base line of chromatogram. 
The relative amou11ts present have been arbitrarily as 3+. 2+. +. ( +) or-, 
according to the size and ;:1tensity of the spot obtained. 

Aitrogen Content was determined by means of the conventional Kjeldahl method . 
A conversion factor of 6,25 was used for calculating the crude protein content. 

RESULTS AND DISCUSSIO N 

The crude protei n content of the three investigated species is shown in T(lb]e 1. In all 
three cases the crude protein content was unexpectedly high and favourably 
with that of lucerne hay ( 17, I <J-i>) and \vas much higher than that of veld grass hay 
(.5.9°u) (Van der r-,.L;;-\\·e. 1970) 

According to Huneck ( 1973) the protein content of lichens varies between l.fi ar d 
I 1 ,4C!'() of their dry weight. Some lichen s, notably Pe!tigera canina grO\ving in the 
Himalayas may. however, conta i:; as much as 2 I t;o protein (Su bramanian & 
Ramakrishnan , 1964). The range of amino acids found in the investigated liches was 
similar to those found in other plants and micro-organisms. and none of the less 
cornmonly occurring amino a...:ids were detected. (See table 2). The highest 
cone :ntration of amino acid found was glutamic acid in the case of P. houet:.Ata. 
There \vas a r: ::nab!e c.bsence of cystine. hydroxy-proline and orn ithine in ;ti] three 
species. The absence of D-. L- or meso-diaminopimelic acid is not unexpected as this 
:.1rnino acid h.:1s so far only bcc:i found in bacterial cell walls. Unfortunately tryptophan 
cou!J not be rcsoh·eJ by the method used and no further attemps were made to 
determine the tryp wrhan content of the thalli. 

The use of the of 6.25 for com·crting Kjeldahl nitrogcr: into protein content. 
is subject to because no attempt was made to determine \vhcther the ratio 
between nitrogen from protein. fr2e amino ucids, nucleic acids or chlorophyll \:..·:ls 

the same as that from plant matcriJI of known compnsition . 

The U:)cfulness of a protein dcpenJs upon its digestibility as we!: as its biol og >:al 
\ alu c. The biL"Ik).:; ica] \·alue is by the number a11d kinds of amino acids 
present in the nh'kcu 1c: T!:c nearer the food protein approaches the boJy proteins in 
:tmino acid the higher will be the biological value. (McDonald, E<.hvards & 
Greenhalgh. I 913) . According to data on tile essential amino :1cid of 
proteins for non -ru minan ts (NRC, 1973). 0. conl'o!uuun \vas low in methionine / 
cystine _ lysi ne. nis ti dinc and i-lcucine: P. izo!lentoua \\a s lo\v in histidine. while 
r. co;:L'nsis was ]U\\ in histidine and phenyla!anine!tyrosine . Unfortunately t:ypto-
ph:m_ \\·hich is an essential amino acid for non -ruminants. was not assayed. The uses 
of by m:1n as an emergency ration and as pnrt of his dail y Jict has 
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discussed by R ic harJ son ( llJ77) . As the chances .. re re mute that the !ic h: n th ,,, 
the c:rca wil l be used a f()Od ::-.o urcc bv non -rur.1 in:uH m' L' llihi 
deration ''·as given to this aspect. 

In rui:1inant diets the amino acid composttion ts or k ss llian the t, ,l :d 
protein anJ content. The use ·· lic he ns as fot:'d b ) \ 
i1 as been sumrnJ.ri:z.ed by Richard son (197 5) and Ric h:.m..l son 8.:. Y('U n_:; 1 llJ7-:-l. l l \ '. ;::--, 

mentioned by RichJ.rd son ( : . 75) thlllichens preferred by re indeer \\ere il•H t!L' :-C -. .. 
the highest protein comcnt but the ones which Ct):HaineJ bigh pit)ptnl ii_' li ,_,: _ 
pkx carbohydrates. He also stated that a Jee·r requ ires tli ..: cqui'. :1 1 !1l ._,: · 
of dry li c :ien daily. To obtain that amount animal b:owscs :!l>,)ut I 2 <'i . :i-..·!· .... :1 

which amounts to approxima te ly 21 {)0 m 2 or pas tu re C\ er: l _·; . ,c ,_,:· 
tLc si() \V ;;;ruwth of lichens a particular lichen is r:ut rc:1d y !'u:· :, ' =-
years <.d'tc r modest grazing. This t l) l0- 15 ;tl.tt.:r iiH('!l :·,L' ; :· __ ,- .i .:: 
( Richardson , 1 Y7 5 ). 

It seems that the lichen fidJs of the Desert <.:re ' Itiliz cd by ar;in ;;Il:--, .. :\ 
i :1 particuL r) as a supplementary food source. espec ia lly durin,:: J' r, )l n:l_::cd 
periods inland (sighti:1gs by L.C.J .\\-' .: Coctzce 1. ILJ7S nnl; Lllu tit 2. - . l - q 

personal communications). The exi stence ur suc!1 :1:1 ;t sst)ci: ti:o J; '' il l :1i.: 

surprising in ., ic\v or the universal cccurrcnL·:: l'r sL;ch 

\Vessel s, H olzapfel (IY79 ) repo rted on •:: c rebti ons hi p 
feeding C oleop tera spec ies and Telnschisft'S cafJt'nsis in the Nam ib De:-;e: Th'-· \ ,!,t 
literature t:1 at exists on such re la tionships ha s bee n r·.::\iC\\ed Gcr·..;,,:l 
(1 <)7 3) and Gcrson & SeawnrJ ( l S/7 7) . Accord ing t1J & Sea'' :m.! ( I'J - ::: 
sec ts, mites and mollu sc constitute imponant co mlX1 I\L'r!Ls or the tcrrestr;:ti :·aun<.t , !il '-1 

are lhe mJin li chen grazers v:hilc the Protozoa . Rotikra :!nd TarJigr:lL.Ll !'·: iun; lll :1: ,: 
aquatic lic h·:n -fctd ing Lwna. The -cport of \Ve ssel s er u! tl()-;- ')) u r; iq Lil' i! 1 . .-
th at it is the fir st o n the exi stence c{ such :h:-il' Ci:llilm hcti'-CC! l ,, : 
the terrestr ial !·aL.; na anJ lichens fr o m an ar id rcg 1l1r. 

As n o tc :;ts fo r were ca r1 icd t)lit no r ti:c true r rut...: i1; ' )r ,: : 
co ntent det ermined. conclusi:•:1s c:ln n ()l be d!:i\\f1 til e Ii \ L·k! :l :>-, ,·;· 
lic hen species a;; a fu,)d ::iOUfC C t'ur <ll1ima!s. Jr; \iC I. .._ ,,1 · lti 1..' rcl:tl ill il', IJ :;I-., tl : :1: l'\ . 

bel\vcen IiLhcns .. : lJI" l'<an1ib it i'S [ t ., [ J1>, 
aspect furt hu, concen tr <.u;: ;c.! on inscci :icht:n a s rc:--;..' ,lr ( h iu •. 

cu mpic t·.:d. 

Other kw; -rnl1kcuiar- compoun'-h. :1:-; i'>..'f 'l) !'( ed tu h ..: :it : 
ir1 lichen s (.-\ spi<la iL Hirst & \\ .:1rbunun . Jl)_55: \l i:-; t, )m:- & \\ :tL:!nn<;.: : ·.- r . 
I )_ Th..: car-bohyd rate s and am inu th :tt lk' l!L'l L'C ted in the : ii\ L'< ; 
gateJ arc sl1l)W!1 ir. Table 3. No attempt w:1s mJd c w t ile ,)c'-·ur ;. ,,..._ .._ 
0 !' poi yO I.:i Or polyoi g_ly cosideS ror '. :ic:1 liche ns :l :'C i1ll ted . CJ IL!CU' .·. !'rUl' t(h L' :ll·,: 

1 1\lr. F. C u..:t ;_:.::.:: i'<:ttur:.: P.O . B' ' '- Ll[ l ! )U 
B. LtlU lit: c/ u TilL· Sen ior G ;t flll' R : tflt! CT . s:,..:kt , q: c, l;l:-.1 l' ri' ;\,, _ _. H.t;.: 5· 1 1 : .• , ,_ ! .1( ) 

Swakl'f1111Un d. -

40 



galactusc arc 1-.nown ;nstitucnts c. :· lichens al.tcr chemical hydrolysis. Doubtful 
amount s of la...: cosc co :..:l d (' nly be detected in 0. cOIII"Uilllum. is a 
kno'.vn or man y polysaccharides, yet was not detected in any ot· the three 
specimen s analysed. Ribose \vas included as standard but contrary to expectations it 

· \\as not detcct·:J. This can only be expbined in that the concentration may have heen 
t\) 0 IL)\\. w be Jetcctcd . 

NL) w:b made to investigate the occurrence of extracellular lichen substances. 
These substances arc mostly weak phenolic comp\; unJs and their ph ysiological re.)k 
has bL·cn the SL!bj t::ct of con siderab le speculation. Huneck ( 19 73) and ( 
re spccti\·ely dis...:ussed the nature and biosynthesis of' suc!1 extracellular substances 
\\'hilc reference to th .: ir economic uses and poss ible eco!ogic1l role was made by 

( JLJ/5 ) anJ Vartia ( !l)73). 

'1.-\BLL l : CL:!:t..:nt or thr..:..: :,p..:ci ..:s ()r 1'\umi!J Dc:-; t:rt L iciL.:Ih. 

Sp..:cics 

(Jn .'phulrHi iu:n c:u::·u/uttun 
hu:r ,·n: ,•::" 

! 'dn.\;'h i l i <.' .if ' t' !:,:.\ 

0 o crude prot..:in 

I r1 . 2-1 
13.-1 5 

T·\HLI : 2. :tmirw :tcid a;1a!ysi:. or th r..:c or N:trni b l. ich..: ns cx prc·.scd :t \ ;.:n:,,l 
r..: r 1•..1 m;_.; ,_.. r· dricJ mo.tcriaL 

.-\ r:. ::;,• .-\ ,: iJ 

:\ l:tn in ..: 

,\ ·. p;trtic :\ ...: :J . . 
s tint: 

I .- \ : 1d 
C..ilutan; i...: ,.\ .; id 

! L q 

ll yJrux;.pr ,,li: lc 

... in .: 
\ktlil t111 ;: 1<.: 

f)! lL :1 :.· \ !1 ·: ·.c 
Pn ,ii :1:: 
Scri 1: L' 
T hrc·, ,nillC 
T ry l,l <'J' k lli 
1· 
\ ;1 i ll' 

:\ !llllh ' il; ;t 

'\, . •[ ! -:1:, c· 

Omplw!uclizun 
t'OI/l'Ofi!llill! 

!.50 
U.25 
1. 50 
u.o 
0.0 
1.50 
1.50 

0.0 
0.30 
U./5 
tU5 
c:.2.s 
U.U 
!.110 
1.-10 
1.25 
1 . .\ll 

0.0 
( i . .:'.:' 

2.b0 

Pu rn:c!iu 
h (J !:en:ut !cl CUJ-',' ' l:'J·is 

------------------··-

3.!5 
l) . -J ( J 

3.2 1) 
ll .O 
0.0 
..J. nU 
2. 95 
O.U 
u.n 
O. S5 

20 
l .ht ) 

U . .:'O 
u.n 
1.-1.:' 

s 
2.-+tl 
2.15 

O.L!O 
i .:5 

2.2U 
•l . .:' _; 
:: .:z :\ 
!J.U 
P .(l 

0 i ...... 

2.! () 
U.U 
u.u 
0.5 0 
1. 25 
1.1() 
0.-10 
0 .0 
o.u 
1.5 5 
l. t\0 
1.-1.:' 

0 .0 
( ).lJ 5 
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TABLE 3: Qualitative amino sugar and analysis or !.hree species -.1t" !':amib Desert 

Amino ·,ugars and 
c:.trbohydrates 

Glucosamine ........... . 
G:J.Iactosami ne ......... . . ... . 

A-!o:wsaccharidcs 
Arabinose .... . . ...... .. .. . 
Fructose .......... ... ..... . 
Glucose ............. . . .... . 
1\!:J.nnosc ...... .. ....... .. . . 
Rhamnose .... . ............ . 
Galac tose ........ .. . . 

Disocchuri,/cs 
Lactuse 
,\1altose ............. . 

Ompha!udium 
cm:ro!utwn 

+ 

fi : II!C/I !ull t : CUf.' ('/1 .\lS 
----------------- --

('I 

( - ) 

-------------------------- · ------------- ------- - - -- .. 

+ in amP unt:;: c +- pre:-.cnt in i:HcrilleJiatc a ::1, l dl1t:-.: • • , 1.1 : pprc .. : iahk al11t llil::-: 

( ;-) dL1ubtful: -- absent. 

SUiv1MARY 

The thalli of three lichen species collected from the Namih Oc ':> Crl (()mphu!udiun; 
conm!u!llm. Pamze!ia hollenwuu and Te!osclzistcs cupcns:"s ) \\ere analysed for the ir 
crude protein content. amino acid composition of the proteins and the sug ar 
tion of the carbohydrJtes. 

The cruJe protein coiHent, calculated from the total nitrogen 
by means or conventional Kjeldahl .ne thod . \vas found to be unexp•:ctcJiy high ir: 
all three cases (14.42',o for 0. Ctmmlwwn, lo.24°o for P. lzu!fL'Ilt uuo ·1:1d 13.-L'' ', , 
for the T capcnsis.) The Jmino <lcid composition 01 tl· • thallus pr<Jteii1' '-' ;1s delL'! · 
mined by means or an automatic amino aciJ analyser after acid h:-. The range 
of amino aciJs found was simi!Jr to those found in higher plants and 
and nL' !lC of the less commonly occ urring amino 2cids ''as Jetect..:d . The highest Clm 

ccntration of amino acid round was that of glutamate in P. lz ot:t 'llfoua. There \\ :h 

a notable absence in all three CJSCS or cystine. hydroxy -proline <l!ld orr;ithine. TtJ:.' 
digestibility or the by ruminants as \\-ell as non -rum i:unts \\ :l:i lltl< dct..:rmin..: d 
accordingly, no conclu ::.iom couiJ be dra,•;n the or the li :hL':I 
th :d li as a rood source. 

Carbohydrates \\ere arulyseJ by aciJ hyJroly sis :1nd thin la yer chrum:ttll;_r:lp!l!. 
Fr .: :tose and gluct ::i al1lillc '-.\"Crc detected in al l three spcciL'S. the r .. )["fllC r i:1 
amounts. Glucose ''as detected in only l\VO or th: three cases, '' hcrcas gal:!ct,l:-.c . :1l! 

l:!c tosc were l"ounJ in only une species . 

Reference has also been made to the role or lichens :1.., :1 !"ood source l"t) r anirlLtl :-, 111 

the area . 

Plates of the three lichen srecics are rrcscrHcJ . 
· . 
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ON THE 1 ·366 EXCURSION OF THE INTERNATIOl'JAL ASSOCIATlCJN 

? OR L I Y ( I A!:...) TO SWA I NAMIBIA 

--- ----------

F OITl 5 Lo 10 1986. l 2 

l1chenolog1sts rom 5 fore1an countr1e3 v1s:ted SWA/Nam1b1a 

The t. 1- 1 p Ha s 

u ride 1 the a u ·:; p 1 c e s of In:.. ern at 1 Cl n a 1 Ass o c 1 a:. :.. ,::J :-1 for 

:-..... 1 c h en o 1 ::, g y . o c g a. n 1 ::: e c by M ;' ;:] i r L 1('{ e s s e 1 s . S e :-! 1 ::; ;: f.... e c t. u ;: e a t 

Un1vers1t.y of the North. and by the 

. , of the North. log1st!cal sGppo:-t was prov1ded by 

local bot.an1st...s and cc·nservat1on and par-}:s off1c::.a.ls 

T h 1 s r e 1 on '· r a 5 } .. ;-; own t. o :! a v e an 1 :1 t. e r e s t 1 n g and u n 1 q u e 

l1chen but. had b een prev1ously v:s1ted bv onlv one 

profess1anal l ::.chenol og 1sts .. IAL grou;J hei..d an 

J.:· :- -::: _;_ 1 m 1 n a;- y 2.. s s e 5 s me 1i:.. of t.. he 1 o l e l 1 c :-1 er-; s l ay 1 :-: t. :-1 c: des 2 ;:- :.. 

fog z one ec csvsLem . 

......,::. ._'="-'> V1;1tt::C: -------------

::;1:..0s '.-!ere s 2 le cL 

"Y.' e l ..,, ::. t.. __ s c h 1 a l.::..::..s 

'r,' l o :.. = k.a · .:> 3aLerl. At s1ce the Here 
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The most 1mpress1ve aspect of the excursion for 

part1cipants was to see firsthand the 1ncredible size and 

extent of the l1chen communit1es and the obv1ously s1gnificant 

role they p l ay 1n consol1dating the so1l. Several crustose 

l1chens and the fol1ose CF1gs. 1.2) are 

espec1ally 1mportant in this respect. The flats 

near Wlotzka's Baken. cover1ng several square kilometers. were 

the most spectacular a nd unique l1chen d1splay the 

partlClpants had ever seen anywhere 1n the world tF1gs. 3,4>. 

An equally unusual but less consp1cuous d1splay of 

l1chens seen on gravel flats k1lcmeters east of 

the h1ghway from Cape Cross. cons1st1ng of small pebbles 

covered w1th Xanthomacul1na hottentotta CF1as 5. 6) . A --------------------------
l1chen wh1ch grows loose on so1l, was 

found on the road to Gobabeb C?1g. 7J and 1n several other 

local1t..1es. particular l1chen 1s h1ghly endem1c. known 

only from th1s reg1on of Afr1ca. 

F1nally. a Slte on the Skeleton Coast was v1s1ted to 

observ e what 1s probably one of the most restr1cted 

::_ :-t .:= 1 e s t 1 iJ g ... l c :-1 e s :. :·1 2 \1 c; r l . 

·. , ;-llC:-i bee:-1 descrJ.. bed. l")>/ sever a l ..... rea. :- s 
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- -------·------ -

Conservation of the Lichen Flora --------------------------------

The lichen communities of the coastal fog zone must be 

considered not only botanically Interesting, as much In their 

way as Welw1tschia, but extremely Important In their role as 

so1l consolidators. However, these communlties are also quite 

frag1le and, while long-lived, take many decades lo regenera te 

after be1ng disturbed or destroyed. 

The most 1mmedia te threat to the lichens is disturbance 

4WO or off -road vehicles. A vehicle driving JUst once 

through the lichen f1elds destroys a swath of plants. leaving 

a pulver1zed channel subJect to wind eros1on. As greater 

numbers of veh1cles try to enter these areas. and more 

destruction 1s occurring, as can be eas1ly seen now from the 

main coastal highway. Except for the Skeleton Coast National 

Park. off-road access IS not being controlled effectively 

because of the huge a rea to be patrolled and the absence of 

barrlers. 

l. The unique lichen communities descr1bed 1n th1s report 

sh o ul d be recognized as Important botanical treasures for 

SWA / Namlh ia considered as potent1ally threatened plants 

2. The areas o ccu p led by these l1chens should b e 

ascertaine d and 1nv en to r1ed as co mple tel y as pos s1ble. 

3. The mo st areas be o ff1c1 ally 

d e s 1 gnat e d as f l o r a l r e s e r v e s and pc s t e d a. s s u c r1 t o :Tta :=: t.. he 

pu b lic aware o f the1r e x1stence an d Importance. 
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4. Access to these areas by 4WD or off-road vehicles 

s ho uld be severely restricted to prevent any further damage to 

th e s o il. 

- J Apr1l 19 8 6 

Mason E. Hale, President IAL 

Dept. of Botany NHB#1 66 

Smithsonian Institution 

Washington, DC 20560, U.S.A. 
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