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must await moro information about chemical structure of 
their substrates-the walls thems~lves. 
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Semi-fossil Lichen Fungi in Scottish Hill Soils 
RECENT invcstigations1 into the micromorphological 

features of hill soils in north-east Scotland have revealed 
the presence, within the soil profile, of what appear to be 
perithecia containing dark-coloured rnuriform spores. 
These perithecia are apparent in profiles from Meall-an-t­
Slughain, Aberdeenshire (at heights of 2,050 ft. and 2,300 
ft.), Ben Rinnes, Banffshire (2,500 ft.), and Morven 
Aberdeenshire (2,025 ft., 2,800 ft. (two) and 2,850 ft.). 
The profiles are developed on parent materials derived 
from both granite (Mcall-an-t-Slughain and Ben Rinnes 
profiles) and basic igneous rocks (Morven profiles). Peat 
cover is either absent or amounts to no more than 2-3 in., 
except on one of the 2,800 ft. profil es on Morven, which 
has a poat cover 14 in. thick, the base of tho peat being 
pollen dated within the Sub-Borcal period. 

In many Ascomycct,cae the whole ascus undergoes 
digestion at maturity, thus setting free the ascospores•, 
and it is likely that this has occmrred in the perithecium 
shown in Fig. 1. The size of the ascospores (Fig. 2) is 
rather variable, and though the majority are of tho order 
of 40µ x 20µ some are considerably larger, up to 60µ in 
length. The size of the perithecia is also rather variable; 
the majority are approximately 160µ in diameter, but 
one from the 2,800 ft. Morven profile without peat cover 
was approximately 270µ in diameter. Some of the 
porithecia exhibit well-developed ostioles (Fig. 1). 

Dr. T. D. V. Swinscow of tho British Lichen Society 
and Mr. P. James of the Depart,menl; of Botany, British 

Fig. 1. l'erithecium containing ascospm·es in thin soil section ( x 270) 

Fig. 2. Dark-coloured muriform ascospores with portion of perithech;l 
wall in thin soil section ( x 375) 

Museum (Natural History), have confirmed (personal 
communication) our opinion that the structures described 
n.re tho fungal components of a pyrenocarpic lichen, 
probably a species of Polybla$tia3 , although it is impossible 
to recognize algal tissue in tho soil sections. 

·within the soil profile, the presence of either perithecia 
or ascospores has been noted to depths of 9 in. below the 
mineral surface, though in the case of the 2,800 ft. Morven 
profile not covered by pen.t, they are present to a depth of 
19 in. The Morven profile with peat cover has a. thin 
iron pan at 8-10 in. below the mineral surface, and above 
this ascospores have been found in association with a 
pollen assemblage of Atlantic age. 

This appears to be the first record of fungal components 
of a lichen, in a semi-fossil st,ate. 

We thank Mr. S. E. Durno of the Macaulay Institute 
for the pollen data. 
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Nitrogen Fixation by Lichens of Arid Soil 
Crusts 

THE nitrogen budgets for natural ecological systems a.re 
poody understood, and the contribution of particular 
microflora in these associations has been only tentatively 
assessed1- 3• This applies especially to arid zones where 
soils sometimes have a surface crust of lichens, some blue­
green algae, and other cryptogams covering as much as 
30 per cont of the total soil area. It is of considerable 
interest therefore to determine to what extent these 
lichens fix atmospheric nitrogen, since they might con­
tribute appreciably to the maintenance of a favourable 
nitrogen balance in these areas. 

About forty species of lichens are known to occtu· in 
tho southern ccntml arid 7.one in Australia, and twelve of 
the commonest were exposed to a gas mixture containing 
nitrogen enriched with nitrogen-15. Thus each lichen was 
incubated in a Warburg flask for 6 days at 21° C under 
artificial light, using tho following gas mixture (in atmo­
spheres): oxygen 0·2, nitrogen 0·2 (enriched with 35 atom 
per cont excess nitrogen-1 o), and helium 0-6. After this 
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