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Collembola in a forest habitat in Wales,
noted that "The whole collembolan
community is in a constant state of flux
with first one species increasing and
then another, depending on the varied
environmental factors favouring differ
ent species." Poole concludes, "So little
is known of the factors influencing the
lives of Collembola that it is difficult to
account for population changes based
on a single year's data." These com
ments of Pool are pertinent and can be
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extended to all other members of the
soil community. Each component no
doubt responds to environmental
changes in a unique manner. Also, many
species doubtless respond to inherent
reproductive cycles and other life-his
tory factors, and undergo population
fluctuations irrespective of prevailing
environmental conditions. Biotic pres
sures exerted by other members of the
community are also responsible for this
"constant state of flux."

CONCLUSIONS

More than 100 species of Acarina
were found in the study area. These oc
curred in association with rnany species
of Collembola and a variety of other
small insects and myriapods, a clear
demonstration of the complexity of the
soil ecosystem. A conservative estimate
of the diversity of the microart.hropod
fauna would be about 150 species, with
the relatively open parts of the forest
floor supporting a population of at least
200,000 individuals per square meter.

The fauna can be divided into two
general groups: those taxa that are pri
marily resident in the mineral subsoil
and those that primarily occur in the
litter and humus. The first group in
cludes most of the Collembola and
Acarina and all of the Protura, Pauro
poda, Symphyla, and Geophilidae,
which together form the bulk of the
total population. Those forms which are
largely subsoil inhabitants migrate to
some extent into the humus and litter
layers at the onset of the wet season.
However, even during the wet part of
the year, the majority of individuals in
this group remain in the subsoil. In the
study area a substantial part of the
fauna is adapted to a more-or-less
permanent subterranean life, and ap
parently this is due to the very low
moisture levels and warm temperatures
which prevail in the litter and humus
during an extended period of the year.

The data indicate that members of this
group maintain relatively stable popu
lation levels throughout the year.

The second group, the litter and
humus inhabitants, includes the Pso
coptera, Sminthuridae, Bdelloidea, Ra
phignathoidea, and certain species of
Cryptostigmata. The Cryptostigmata,
in general, however, belong to the first
group. With one exception, the Smin
thuridae, these categories either main
tained a stable population density
throughout the year or showed a dis
tinct increase in abundance during the
dry season.

Periodic sampling of the litter, hu
mus, and upper 2 inches of the subsoil
revealed for the categories in the first
group, i.e., the subsoil inhabitants, low
populations in the summer-fall dry
period and high populations during the
wet periods. It is shown, however, that
these apparent seasonal changes are due
to vertical movements of parts of the
populations into and out of the sam
pling zone.

Noteworthy were high population
densities of the Pauropoda, and the
dominance of the Prostigmata both in
population densities and species diver
sity. These attributes of the fauna may
be characteristic of regions subject to
seasonal drought.

The fauna was characterized by a
great variety of forms, with no one
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species, genus, or family being numeri
cally dominant. The variability of the
data resulting from highly aggregative
distribution patterns indicates that
large numbers of replicates per sample
are advisable. In studies of a compara
tive or experimental nature, one inves
tigator probably should restrict himself
to only a few components of the total
fauna. Large numbers' of replicates
would also provide more useful data at
the species level, particularly for
species which are present in low densi
ties or which are highly aggregated in
their distribution.

.Studies of soil populations in regions
with a predominantly subterranean
fauna present greater difficulties than
do those -in areas with high surface
densities. Deep corings are difficult to
obtain, particularly in hard or rocky
soils; and because large volumes of soil
are obtained, greater demands are made
on the extraction apparatus. The depth
at which target organisms occur can
limit the scope of research projects,
such as those involving experimental
manipulations or habitat comparisons.
It is obvious that data pertaining to
surface-dwelling forms such as Psocop
tera or Raphignathoid mites are more
easily obtained than comparable data
on subterranean forms such as the Pro
tura or Pauropoda. The depth of oc
currence of a species also will deter-

mine whether or not it will be affected
directly by a particular treatment, such
as a pesticide application. Under Cali
fornia conditions, a chemical applied to
the soil surface in early summer might
remain in the litter and humus for
months before any substantial part of
the fauna moves into contact with it.
Surface-dwelling forms are more likely
to yield useful indicator species since
habitat disturbances and chemical con
taminants are more apt to affect the
fauna of the litter and humus than the
fauna from deeper zones. Under Cali
fornia conditions, predatory groups
such as the Bdelloidea and Raphigna
thoidea may be of greatest importance
in this respect.

The soil has great importance as a
basic natural resource and as a habitat
for a great variety of organisms, many
of which contribute to essential proc
esses of organic decomposition and nu
trient recycling. Nonetheless, the soil
remains a largely unexplored segment
of the biosphere. Research on soil
microarthropods in California has been
negligible. The importance of our soil
resources makes this neglect difficult to
explain. 'I'he unique attributes of the
soil fauna under California climatic
conditions indicate that information of
the type presented here can serve to
facilitate future studies in soil zoology
in this region.
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