
as cultural or historical sites.
The authors’ study, however,
revealed the significance of the
smaller units as biological refu-
gia, dispersal corridors, and mi-
gration corridors or rest stops.
Small units have a dispropor-
tionate share of regional bio-
diversity and an understated
role in the conservation of
biodiversity in the region.

• • •

A rationale for large
ecological reserves

Biological diversity must be
protected at genetic, popula-
tion, and landscape scales, and
such protection requires an in-
tegrated system of large nature
reserves and ecosystem man-
agement according to Edward
Grumbine (1990. Protecting
biological diversity through the
greater ecosystem concept.
Natural Areas Journal 10(3):
114-120). Merely protecting
species fails to capture impor-
tant elements of biological di-
versity such as ecosystem pat-
terns and processes. The
current network of nature re-
serves will not protect many
species for more than 50 years.
A large nature reserve must pro-
vide the primary habitat for all
native species in the area. It
must be sufficiently large to ac-
commodate natural disturbance
regimes, and its human occu-
pants and human use must not
result in ecological degradation.
The reserves will have to be
monitored to determine wheth-
er management is indeed pro-
tecting biological diversity.
Preservation of biological diver-
sity with ecosystem manage-
ment requires consistency and
coordination of policy, admin-
istration, and techniques.

Ecosystem management pre-
sents biological, legal, educa-
tional, cultural, and economical
problems that will have to be
resolved. As yet however, the
science for protecting biologi-
cal diversity is still in its infancy.
Citizens of industrial countries
are only marginally informed
about the magnitude of ecology
in the lives of people. Govern-
mental agencies employ few
conservation biologists. Manag-
ers, politicians, and many citi-
zens do not favor the establish-
ment of large nature reserves
and revenues for their mainte-
nance and management. Diver-
gent land management by the
USDA Forest Service and the
National Park Service must be
resolved. Federal agencies must
support legislative reform for
the protection of biodiversity.
An endangered ecosystems act
is needed. The public must be
educated and persuaded to be-
come party to decisions that
bear on the long-term protec-
tion of biological diversity.
Equal weight cannot be given
to all interest groups because
many would destroy biological
diversity for short-term eco-
nomic gain. Time to implement
the preservation of biological
diversity is short.

• • •

Sources of water
pollution traced at
Buffalo Nat’l River

Water quality monitoring by
the National Park Service has
shown that Mill Creek contrib-
utes 96 percent of the nitrate/
nitrite-nitrogen load to the Buf-
falo River. Analysis of the
macroinvertebrate community
within the creek demonstrated
that this nitrate load detrimen-
tally affects the benthic biota.

Consequently, the Park Service,
Arkansas Department of Pollu-
tion Control and Ecology, U.S.
Geological Survey, and Ozark
Underground Laboratory
launched a series of water re-
source investigations to learn
more about the sources of the
pollution. A synoptic survey re-
vealed that nitrate and ortho-
phosphate concentrations con-
tinually rise from the mouth of
Mill Creek to the Dogpatch
springs at its head. Two quali-
tative dye traces confirmed
interbasin transfer of groundwa-
ter from the Crooked Creek
basin to the springs at Dog-
patch. In both traces, fluores-
cein dye moved over 2.5 miles
from injection to recovery point
in less than five days.

These preliminary findings
justified more detailed studies to
determine not only the recharge
area for the Dogpatch springs,
but also the causal mechanism
driving the interbasin transfer.
New detailed geologic mapping
reveals that the 120-m-thick
cherty limestone of the Missis-
sippian Boone Formation is the
main host of karst features and
the dominant aquifer. This re-
gion was mildly deformed,
probably during the Pennsylva-
nian time, by a system of nor-
mal and strike-slip faults and as-
sociated monoclines that
vertically offset the strata from
15 to 120 m. These structures
influence the hydrogeology of
the Boone Formation by chang-
ing its elevation and hydraulic
properties. Several large springs
in the Buffalo River watershed
are spatially associated with
structural troughs in the Boone
Formation, suggesting that
these troughs preferentially
drain water from adjoining re-
gions. The Dogpatch springs lie
at the head of a 30- to 45-m
deep, keel-shaped trough cored
by the northeast-striking, right-
lateral Elmwood fault zone. The

interbasin flow coincides with
the area where the trough
crosses the watershed bound-
ary. Conceptually, this fault-
cored trough gathers recharge
from its limbs within the
Crooked Creek watershed and
allows it to flow southwest
across the watershed boundary
in a network of solutionally en-
larged fractures that envelope
the Elmwood fault zone. The
exit of groundwater at the
Dogpatch springs coincides
with a corner-shaped upstep of
the Boone caused by intersec-
tion of the Elmwood fault zone
with the east-striking Cutoff
Road normal fault.

A second phase of the study
includes quantitative dye trac-
ings to delineate the interbasin
recharge area and test the con-
ceptual hydrgeologic model.
Chemical analyses are also be-
ing conducted at spring and
stream sites in an attempt to
correlate land-use activities with
water quality. Most of the wa-
ter quality sampling and dye
tracing should be completed
this summer.

Coauthors of a paper on the
studies (David Mott of NPS and
Mark Hudson of USGS) will
present their findings at two up-
coming conferences: (1) “Karst
Processes and the Global Car-
bon Cycle,” a collaborative
meeting between Mammoth
Cave National Park and West-
ern Kentucky University from
September 23-25; and (2)
“Gambling with Groundwater,”
a conference sponsored by the
International Association of
Hydrogeologists in Las Vegas,
Nevada from September 27-
October 2. Web sites providing
additional information on the
conferences are located at http:/
/www2.wku.edu/~grovecg/ and
http://www.uark.edu/depts/geol-
ogy/faculty/jvbrahana/iah/
index.html, respectively. PS
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