
Eocene Epiphyllous Fungi 

Abstract. FOf~il fungi belonging tv 
the Me/iv/aceae and Microthyrwceac 
wert! found in Eocene deposits in 
Tennessee. Germinllted spores for ellch 
form of fungus were identified. One 
of tire two forms of the genlls Meliola, 
(Me/io/aceae) appears to hal'c /'arn­
sitized the lellf lipan Il"iril'l! it grev,'. 
Tire vegetative, sexual. and ll.H';wal .~e­

productive strucfUres (lrt! prel"l:'n'fd (I! 

a memher of lire gt!ttll " A~lt'ri II.' (,\-1 a.,.u­
thvriaceaeJ. The disco.·c~v ui t;ll'se 
fu'ngi indicales I/wt W p,'lan relll'cs­
~ee was warm and hit/Hid dl/rlng ;he 

Eocene. 

Fossil leaves from lower Eocene 
clay deposits in Tenne\see conlJin 
epiphyllous' fungi, including Olclllnr.ro; 
of the families Meli()l,~ceae anti Micro­
thyriaceae, This is the fir"t r..:c\)[(.I of 
these families fro01 fossil d<:l'll;,ib in 
the \o\'<~st~rn Hemisphere. Roth have 
previously heen found in Fo,'cne tI.::­
po~jts 10 (icrmany (I) and Scotland 
(2) and in Oligocene· Miocene' deposit'; 

in /\ustralia f.1) The \1eJio!aceae "nJ 
MicrOlh)'fl:lccae are !lOW \yidc:~pre.J.d 

thr\)lIghollt the \\'o::rltl. The disc0\,c-ry 
of thcse tungi 10 Tenncssee indicales 
that the rarit' of the Ivldi\)lacea.:: and 
M icrothyria;;cae :11 the fossil r(:::ord of. 

the New World IS probably due to 
Jack of pres-.:rvatiun rather th<Jn to 
absence froO) the fO~~11 flora. The fungi 
were found on well·presen·e::d le:lves 
that were remove::u imilet from the sur­
fact: uf broken pieces uf clay, cle::art:J 

in a 5 percellt solution of potassium 

hydroxide, and mounted on slide~ for 
examination (see Figs. 1-7). 

Two form~ of the genus Meliola 
were found. The only other fossil mem­
her of this genus was reported by 
Kock (l) in 1939. He found the fossils 
in German Brown Coals, which are 
also of Eocene age. Thus the Meliola­
ceae. as represented by the genus 
M e/iola, had a widespread distribution 
during the Eocene and must have had 
"n early association and development 
with the angiosperm floras of the 
world. 

The basis for distinguishing two 
forms of the- genus Meliola is the dif­
ference in the size, shape, and septation 
of their ascospores and the arrange­
fnent ~Ind shape of their hyphopoJia. 
U':c form. has a 4-septatc (five-'clled) 
,;h)[<: (FIg. 4) which charactcristicdlv 
dc\c1()pS a tw()-ceikJ hyphopodlUrll 
,h~J;::t!y frc)01 (lne of its terminal cells. 

the other form (Fig. 3) has a 3­ duces alternately ar'';ilge yphopodia 
septate (four-celled) spore which does (Fig. 2) while the other form pro uces 
not produc a hyphopotlium directly. oppositely arranged hyphopotlia (Fig. 
Capitate hyphopodia are produced by 4). In the form produced by the 
the mycelia of both forms; one pro- spore shown in Fig. 3 pores on the 

r 

I 

CD 
Figs. 1·-7. Fossil fllngi. Fig. 1. Mycelia anJ ·hyphopodi" of M,'lio/n, produced by the 
germinating ~porc ,hown in Fig. 3. in low foclls sho\\ing pon~s in the epidermis of the 
leaf. Scale, J 7 u. (X 600). Fig. 2. The mycelia and hyphopodia of Meliolll shown in 
Fig. 1. in high fo.:us (X 600). Fig. 3. Germinatirlg spore of Meliola (X 600). 
Fig. 4, Germinatlllg spore of MellO/a showing h,;:1h," .n.1 hYrhopodia: S.:ale, ~5 ~, 

(X 400). Fig. 5. Immature fruiting hody (pmi:lao!;' ncniJium) of A.lterina (X flOO). 
Fig, 6. Germinating a~cospore of A.ftcril/ll ~h()win, h) [J!;~le :lnd hyr.hopodia ('" (,i)()). 

Fig. 7. Mature as.ocarp of Alterirlo containing . ,'h,,\(', 01 :ISC()~pOre, (X 4(0). 



lower surface of the hyphopodia cor- although several of the . mailer bodies 
respond to por~~ in the epidermi ot had split open and hence were mature. 
the leaf (Figs. 1 and 2). Thcse pores In modern form. of Asterina p~cnidia 

are surrounded by a thickened wall identical with mature ascocarps. except 
formed by the r,lra~itic organism for their diminutive izc. are present 
around ach area ;,f In\aSlon in the (5). Hence the smaller fruiting bodies 
host leaf. Thus hallstoria which are of the fossil may he pycnidia. Thus 
common in the lOucrn Me,'io/a (4) both asexual fruiting bodies pyc:nilha) 
were ::IIso prescnt in thl~ fas il torm. and scxual frUiting bodi~s (,I coc[lrps) 

In the family Mlcrothyriace:lc fungi :lre present in this fossil form vt 
belonging to the gcnus AS1<?ril1(/ wer~ Astl'r·nQ. 

found (scveral 'lther gencrd clanging As thi study continues scver,,) pres­
to this family w~rc also found. somc ently little known r un 'now n fungi 
of which are shown on the cover \\ ill be added to the fossil record. As 
of this issue). fhis is the first fosstl various morphological forms ,1f the 
re-:urd of this genus. Cookson (3) life cycles of these fossil epiphyllous 
describeJ ~ome fossil fungi similar fungi are found they and their often 
to the modern Asterin(J for which isolated pans can bettcr be related to 

she establi~hcd the new genus A Her- the modern group to which they bc­
othyrites. The new genus was prl)- long. Because of the preliminary naturt: 
post:J for forms in which the asco- of this rcport, species name~ have not 
sporcs are unknown. In the fossils been assigned to these fossils ' 6). 
am discussing. 1 fuund a few two- Me/io/a and AsteriflQ are presently 
celled germi nating ascu~pores attached distributed around the world but are 
to hyphae which they roduced (Fig. 6) most a undant in warm. humid areas. 
and. which in turn produce . hypho- Thus this discovery of these two genera 
podl? N pores . ar~ p~csent ~n th~m. supports the theory proposed by E. W. 
nor (s there any Indlcatlo.n of mfel:tlOn, Berry (7) that the vegetation of tht.' 
on the. host leaf.. A sen~s of growth Mississippi embayment in Tennesse<' 
:tages 1Il the fosstl maten~1 shO\.. s ~he during the Eocene reflects tht: mtll/. 
development of the frUltIng. hodl~s. ences of a humid. sl/btropica dimatc. 
Growth of fruiting bodies was initiated DA '10 L DIU HER 

by mycelial cells. which lhviued to Dep(/rtllleflf 0/ Biu/ot:Y. Yale 
form a group of cclls between the leaf Ulli,·er.litr. New HGI'ell. Conn/!< lel:( 

surface and the mycelia. These cells . 
grew radially and the nlarginal cells Re-(erencrs and :'\"Oft"~ 

. h 1 C. KlH:k. Df'firSt" A kfltl V"fllr!t'nclTe-r .\ l!' l:
bIfurcated, thus increasing t e number Ada N. F. 1>••n3 (1919 l
 
of radiating rows of cells as the fruiting 2. w. N. Edwards. Trail'. H,;t 1\1 •.,.nl 'I'C. 8.
 

bodies grew in di:lmeter (Fig. 5). No 1 I~ ~~"'~~~;Ok,on. Prnc. '.I1""a" '\,.c .'>ic"", 

well-defined ostioles werc present. but SOflt" w,"~, 72. 207 (19~7 \ 
4. . G. Hansfor". 5)',101/<1 Allfl. Mimi. Sa. /I,

at maturity fissures de eloped radially <uppl 2. (1961 l-
in the fruiting bodies and groups of 5. E. M. noidge. TrailS. R')l. 511c. SOllt" 

A/,ica 8. 115 (l92tH.
cells often broke away from the center f, A ,omp,ehens;ve report is In prep~rato"n. 

( Fig. 7), allowing the spores to escape. 7. E. W Berry. U.S. G~{/I. Sun. Pro/e,·.,. 
Pal"" 15" (1910). p .13-40.
 

Two distinct groups of fruiting 5 AII~I"( 19b.
 •bodies can be distinguishet.l in this 
fom of A sterina on the basis of size. 
In one group the diamett:r of the 
fruitin bodies ranges from 36 to 42 
microns: in the other group (Fig. 7) (in 
which ascosporcs have been found) it 
ranges from 100 to 210 microns. No 
pycnidiosporcs were found i associa­
tion with the smallt:r fruiting bodies. 


