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FREE ACID IN MINNESOTA PODZOLS 

Among soil properties examined by plant ecologists pH 
is one of the most favored, partly owing to ease of 
measurement. However, ecologists seldom consider the 
nature of the acid anions involved, perhaps because it 
is assumed that these are complex clay or "humic" acids, 
which are difficult to characterize adequately. That such 
an assumption may not always be justified in the case of 
strongly acid soils has been shown by recent studies of 
British bog peats and woodland mor humus layers 
(Gorham 1958), which indicate that sulfuric acid is the 
chief source of free hydrogen-ions in these very organic 
soils. The purpose of the present note is to show that 
such may also be the case in the acid but only slightly 
organic A horizons of podzols in Minnesota, where at- 
mospheric pollution is much less likely to be an important 
source of sulfur than in Britain. 

The evidence for this view comes from an investigation 
by Evans and Rost (1945) of the sulfur fractions in 
Minnesota soils, in the course of which they estimated, 
inter alia, sulfate-sulfur and soil pH. These authors did 
not discuss their pH data, but it is apparent that only 
one group of soils-the eleven podzols of the northeastern 
region-reaches high levels of acidity (minimum pH 3.7 
and maximum 5.5). Within this group of sands and 
loams, in which organic matter ranges from 0.5 to 2.1 per 
cent, the coefficient of correlation (r) between pH and the 
logarithm of sulfate-sulfur is -0.74, a figure significant 
at the one per cent level. Such a relationship strongly 

suggests that sulfuric acid is responsible for the low pH 
values. This acid presumably comes mainly from the 
breakdown of organic sulfur compounds in the overlying 
humus layer (cf. Frederick, Starkey and Segal 1957), 
and in this connection it may be remarked that an inter- 
correlation between hydrogen-ions, sulfate and dissolved 
organic carbon has been observed in Nova Scotian lake 
waters draining peat and podzol soils low in lime 
(Gorham 1957). 
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NOTES TOWARD AN ECOLOGIC THEORY 

The following analysis will attempt to examine certain 
areas of biologic theory and of general scientific theory as 
these areas might relate to concepts in ecology. From 
this analysis a procedure for delimiting the ecologic 
field will be suggested, and some tentative theoretic bases 
for this field noted. 

RELATION TO BIOLOGIC THEORY 

As a biologic discipline, ecology is confronted with the 
same question as that for all of biology: Is there a 
recognizable biologic theory, and, if so, what is its relation 
to that of the physical sciences? That no formalized 
theoretic system comparable to that in physics is present 
in biology is apparent. There are, nevertheless, concepts 
of sufficient breadth, as that of evolution, which give the 
science an informal (or perhaps unverbalized) general 

theory and which allow a certain unity among its various 
fields. The lack of greater unity is recognized as the 
result of divergencies in viewpoint on fundamental opera- 
tional concepts. 

The first divergence is on the level of postulates which 
underlie biology as a whole. One viewpoint assumes that 
the universe which we can contact by experience is a 
natural one. The alternative concept, characteristic of 
much Vitalist philosophy, assumes an additional extra or 
supernatural universe or a natural extra-sensory (and 
non-measurable) element (entelechy) which can impinge 
on the natural world and influence its behavior. 

Most ecologic theory is constructed from a naturalist 
assumption, although the second viewpoint has been ap- 
parent in some writing on the community as an organism 
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