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Ecology is the study of the interrelation- 
ships between organisms and their environ- 
ments. All  organisms are biologically adapt-  
ed to the environments in which they live, 
and i t  is these adaptat ions which govern the 
interrelationships, l~an is adapted to his 
environment culturally as well as biological- 
ly, and he is adapted to cultural environment 
as well as to natural  environment. I t  is the 
cultural adaptations to natural  environment 
that concern us here, and the resulting inter- 
relationships in particular.  

Comments about these interrelationships 
are often phrased only in terms of the influ- 
ence of natural  environment upon culture. 
This is an oversimplification, because the in- 
fluences are reciprocal. Environment does 
influence culture; but culture, as technology, 
has many significant effects upon environ- 
ment. These effects in turn have counter- 
effects upon culture. Most investigators un- 
doubtedly are aware of these counter-effects, 
but adequate reports of the mechanics or of 
the extent and kinds of resulting cultural 
adjustments are few. 

There is a rather extensive l i terature that 
deals with the influence of cultural activities 
on the uatural  environment, and a consider- 
able portion of it describes the kinds of mod- 
ifications of nature effected by non-European 
cultures. Most of these writings are to be 
found in biological, geographical, and gen- 
eral science publications; but recently they 
have appeared in the anthropological liter- 
ature with increasing frequency, climaxed 
by publication of the results of the Interna- 
tional Symposium on Man's Role in Chang- 
ing the Face of the Earth (Thomas, 1956). 
Robert F. Heizer (1955) has commented, in 
his excellent summary of this literature, that 
" . . .  anthropologists have now accumulated 
sufficient evidence to argue that at any point 
in time or space where man has occupied a 
region he has materially affected the soil, the 
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fauna, the flora, and even the climate, 
through the intermediacy of that one dis- 
tinctive human possession which we call cul- 
ture." Perhaps this is stated a little too 
strongly, however. 

The activities connected with modern civ- 
ilization have created by fa r  the most exten- 
sive of the cultural modifications of natural  
environment. However, there have been con- 
siderable changes effected by less advanced 
cultures as the result of clearing and burn- 
ing vegetation; collection of food, frewood 
and raw materials; disposal of waste; culti- 
vation of soil, etc. Alteration of physical 
and chemical properties of the soil, increase 
of surface light, evaporation, soil erosion 
and sedimentation, alteration of plant  and 
animal community composition, and disper- 
sal and modification of plants and animals 
are some of the results of these activities. 
These results have variously increased and 
decreased the productivity of the environ- 
ment for  the cultures involved depending 
upon the kind, intensity, and duration of the 
activities and upon the environments in 
which they were carried out. 

The northeastern United States is one area 
for  which there is evidence of the influence of 
American Indian activities on their environ- 
ment. Gordon M. Day (1953) has written 
a well documented review of this information 
which he summarizes as follows: 

These Indians created sizeable clear- 
ings for their villages and fields and 
probably expanded the clearings as 
they foraged incessantly for firewood 
and other necessary materials. Over 
much of the region, they set fire to the 
woods to improve travelling and visi- 
bility; to drive or enclose game; and 
to destroy "vermin." They probably 
exercised some influence on the forest 
through their control over the animals 
they hunted and through planting food 
and medicinal plants. I t  is certain 
that their activities destroyed the for- 
est in some places and it is hardly to 
be doubted that they modified it over 
much larger areas. Seasonal migra- 
tions and the periodic relocation of 
villages widened the range of Indian 
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influences, which extended into unex- 
pected localities and supposedly unin- 
habited regions. 

S. W. Bromley, an ecologist, has extensive- 
ly studied the vegetation of  southern New 
England and reports (1945) that  Indian 
burning favored nut trees at the expense of 
other timber and perpetuated the blueberry 
heaths which furnished food for  large num- 
bers of game animals as well as for  the In-  
dians. Hu Maxwell (1910) has reviewed the 
evidence for  the same kind of phenomena 
resulting from fire and clearing by Indians 
in Virginia and emphasizes the increased 
production of nuts, fruits, and game that 
resulted. Also he discusses the spread of 
p lant  species by the Indians,  the results of 
which are still observable. Heizer (1955) 
states that habitation sites "have undoubted- 
ly had a tremendous local effect upon soils, 
plant  cover and the like" and that "Many 
uncultivated plant  distributions are best ex- 
plained as due to having been spread by 
man." He points out also that these two fac- 
tors may have been responsible for  the fre- 
quent occurrence of economic plants on 
archaeological sites, which in some cases are 
outside of the natural ranges of the plants 
involved. 

In  his Trees of California (1909), Jepson 
writes as follows: 

The long inhabitation of the country 
by the Indians and the peculiar local 
distribution of the Yalley Oak in the 
rich valleys is in some way connected. 
These oak orchards, of great impor- 
tance to the native tribes, indicate 
plainly the influence on the trees of 
Indian oecupany of the country . . . .  I t  
is clear that the singular spacing of 
the trees is a result of the annual 
firing of the country--an aboriginal 
practice of which there is ample his- 
torical evidence. 

I t  appears that the Indians increased or at 
least perpetuated the extent of oak groves 
and their productivi ty by eliminating com- 
petition and crowding and perhaps also were 
instrumental in extending the distribution of 
these trees. I t  may well be that this was a 
major  factor in the development of sn adap- 
tation which discouraged the aboriginal 
adoption of maize agriculture in California 
(considered to be pr imari ly  a result of the 

seasonal distribution of precipitat ion by 
many authorities).  

I t  should be kept  in mind that these re- 
suits of  cultural activities are not necessarily 
intended nor even comprehended in every 
instance by the human agents. Indeed, many 
such results of cultural practices, including 
those leading to the origins of domestication, 
appear  to have been purely incidental to the 
intended results. 

The interrelationships between a culture 
and the natural  environment in which it ex- 
ists are frequently dynamic in their various 
aspects. The adaptat ion of a culture to the 
environmental changes which it creates has 
the result of fur ther  modifying its environ- 
ment. This results in additional mutual ad- 
justments which continue until a condition 
of relative stabili ty is reached. This condi- 
tion persists until the culture or the natural  
environment is altered sufficiently to upset 
the equilibrium. At  this point  a new series 
of adjustments ensues. I f  cultural change or 
environmental change is relatively rapid,  it  
may forestall a condition of stabili ty for  a 
considerable period of time. The level of 
technological development is an important  
factor here because, as technology is more 
advanced, the influence of culture on envir- 
onment is potentially greater. Thus the se- 
ries of adjustments between a culture and its 
environment is likely to be more intensive 
and to result in greater change in both cul- 
ture and environment. 

The general modification of environment 
by aboriginal culture in North America can 
be conceived diagrammatically as a series of 
gradual ly  ascending steps, continually grow- 
ing shorter and higher through time until 
about 1800 A. D. At  this time, the extent of 
Indian influence on environment decreases 
at a rap id ly  accelerating rate, but the total 
extent of cultural modification of environ- 
ment increases at a rap id ly  accelerating rate 
until the present. This leaves us with a small 
remnant of the environment which still dis- 
plays the results of Indian activities and per- 
haps an even smaller remnant which is un- 
modified. But the study of these remnants, 
when utilized in conjunction with paleoecoI- 
ogy, archaeology, and the recorded observa- 
tions of aboriginal practices is likely to be- 
come quite valuable to the student of abo- 
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riginal cultural ecology. This has been dem- 
onstrated partly by Bromley's studies in 
New England (1945). 

Pollen analytical studies nre beginning to 
tell us something of the vegetation that has 
existed at various times in the past in cer- 
tain areas. The apparent changes in vegeta- 
tional patterns arc generally interpreted as 
the result of climatic change. However, Iver- 
son (1949) has shown that some of these pat- 
terns in Europe were intensively influenced 
by human activities. When these interpre- 
tations are made, it is important to use care 
in deciding where human activities stand in 
the cause and effect sequence of vegetational 
change. Vegetation is part of man's envir- 
onment, but also man and his influences are 
part of the environment of the vegetation. 

The effects of various cultural influences 
are not necessarily the same from one type of 
environment to the next, especially when 
there is a major climatic difference between 
them. Burning in a humid forest might pro- 
duce no lasting effect, whereas the same de- 
gree of burning in forest near the border of 
grassland could be all that is needed to up- 
set the ecological balance enough to perma- 
nently destroy the forest. During or after a 
period of climatic change to dryer conditions, 
cultural influences could hasten or complete 
the destruction of forests which might other- 
wise have persisted precariously for a long 
time. 

The influences of culture on environment 
can be divided into various categories. These 
can be collected under two headings: those 
with effects which are generally favorable to 
man (e.g., those increasing subsistence bene- 
fits) and those which are generally unfavor- 
able. Of course, the effects of certain influ- 
ences may have both favorable and unfavor- 
able consequences or one or the other, de- 
pending upon various circumstances. How- 
ever, the nature of the effects can be deter- 
mined once the effects themselves are appar- 
ent. I t  is clear that activities which increase 
the number of nut.bearing trees at the ex- 
pense of certain lumber trees are not neces- 
sarily desirable to modern advanced soci- 
eties. 

Paul B. Sears writes (1956) that " . . .  the 
changes induced by man, whether by sheer 
destruction or indirectly by accelerating nat- 

ural processes, are probably more serious to 
him than the so-called 'natural changes' for 
which he is not responsible." He goes on to 
state that the clearance of forests from the 
uplands around Mesopotamia stimulated ero- 
sion so that great amounts of silt were 
washed down which clogged irrigation 
ditches in the valley below. Jacobsen and 
Adams (1958) reiterate this point and add 
that raised water tables resulting from irri- 
gation increased soil salinity which contrib- 
uted to the downfall of past civilizations. 
Sears points out also that, when the rate of 
erosion is accelerated enough, the rich allu- 
vium of the lowlands is buried by sterile 
mineral materials so that the productive ca- 
pacity is greatly reduced. After making an 
extensive study of soil erosion and popula- 
tion in central Mexico, S. F. Cook reports 
(1949) that the land is poorest in those 
areas which formerly were heavily popu- 
lated, and he concludes that erosion result- 
ing from aboriginal practices caused serious 
destruction of farm lands. As early as 1874, 
George P. Marsh suggested that these fac- 
tors implemented the decline of the classical 
Mediterranean civilization, and the same has 
been suggested for the Indus Valley civili- 
zation. 

Several authors have suggested that the 
abandonment of the central ]~ayan area was 
the result of forest destruction and other en- 
vironmental changes resulting from cultural 
causes. H. I-I. Bartlett, who has done exten- 
sive research on tropical agriculture, states 
in connection with the Maya (1956), "Land 
burned over too frequently became overgrown 
with perennial grasses, which rendered it use- 
less for agricultural purposes with primitive 
implements." When studying the Mixe of 
southern Mexico, Beals (1945) found that 
most of the potential farmland has become 
worthless for them because, after clearing 
the tropical forest and cultivating the land, 
grassland appeared and that this has left 
many of the people in a serious situation. 

The changes alluded to above are clearly 
the result of effects in our "unfavorable" 
category, which would normally bring about 
the necessity of a drastic readjustment of 
a culture to its environment. However, if 
this kind of relationship between culture and 
environment is found to have been a factor 
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contr ibuting to the development  and spread 
of agriculture,  i t  should be considered highly 
favorable  to humanity  in general. 
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