
The Big Cypress
hydrology program
A proactive approach to establishing
effective multiagency partnerships
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WHEN ASKED TO IDENTIFY THE NA-
tional park units in south
Florida, many people begin

and end with Everglades National Park. A
lesser known park unit, which shares a com-
mon boundary with Everglades, is Big Cy-
press National Preserve. At 295,026 ha
(729,000 acres) in size, Big Cypress is the
12th largest unit in the national park sys-
tem in the continental United States. Es-
tablished in 1974, the preserve is located in
southwest Florida within the Big Cypress
Swamp physiographic province (fig. 1).
This region extends westward from the
Everglades to near the west coast of Florida,
and southward from the Caloosahatchee
River drainage to the estuaries of the Gulf
of Mexico.

The physiographic setting
Water is the basic component of the eco-

systems within the Big Cypress Swamp.
This water-dependent ecology is a result
of the subtropical climate and physi-
ographic setting: the climate provides the
hydrologic input; the physiographic setting
controls the distribution of that input. The
natural topography in the preserve is flat,
ranging from near mean sea level (msl) in
the south to 5.8 m (19 ft) msl in the north-
east. Topographic slopes in the area aver-
age less than 9 cm/km (0.5 ft/mile). The
preserve has two distinct climatic seasons;
a wet season (May-October) and a dry sea-
son (November-April) (fig. 2). The annual
mean precipitation in the preserve is 143
cm (56.3 in), of which about 75 percent nor-
mally falls during the six-month wet sea-
son. During this time, as much as 90 percent
of the preserve is inundated to depths rang-
ing from a few centimeters to more than
one meter. As the dry season begins, gen-
erally in October, water levels start to re-
cede. The recession continues until May,
when approximately 10 percent of the pre-
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serve is covered by wa-
ter in ponds and sloughs.
In this predominantly
wetlands habitat, the
seasonal inundation of
land and depth of inun-
dation are critical for
maintaining this delicate
ecosystem.

Water resources
management plan

Although the impor-
tance of water in the preserve has long been
recognized, only limited efforts have been
made in the past to document and under-
stand its hydrologic significance. With lim-
ited human resources and budget, the
preserve had been forced to play a reactive
role in the internal and regional water-re-
lated issues. Recognizing this as a problem
and in response to the increasing multi-
agency efforts to restore the south Florida
ecosystem in the 1990s, the preserve added
permanent technical staff and increased
funding for the hydrology program. This
paved the way for a cooperative effort be-
tween the preserve and the NPS Water
Resources Division to prepare a Water Re-
sources Management Plan (WRMP) for the
preserve. This plan, completed in 1996, pro-
vides a review of the current legislation, ex-
isting hydrological information, an in-depth
analysis of water resources issues, and the
development of an action plan (30 project
statements) to address both internal and ex-
ternal water-related problems. During the
development of the plan, the preserve
sought input from the various federal, state,

Figure 1. Big Cypress
physiographic region
modifications to this
the preserve is addre
and county agencies, and American Indian
tribes to reinforce the cooperative focus of
the National Park Service. The WRMP is
proving to be an excellent management tool
in the dynamic hydrological and political
environment of south Florida.

Hydrology Program and
accomplishments

The preserve’s technical staff recognizes
the importance of improving the quality,
consistency, and efficiency of hydrological
data collection to meet the increasing in-
ternal and regional management needs.
Since cost was the limiting internal factor,
the preserve looked outside the Park Ser-
vice for long-term cooperative support. The
hydrological information was not only im-
portant to the preserve, but also important
to other federal, state, and county agencies
in south Florida. The South Florida Water
Management District (SFWMD), a state
agency, provided this support. A five-year
cooperative agreement was executed be-
tween the SFWMD and Big Cypress Na-
tional Preserve in 1995 to combine
 National Preserve lies within the Big Cypress Swamp
, a large water-dependent ecosystem. Century-long
 delicate system have altered the natural ecology, which

ssing through its hydrology program.
The decision to create a technical water resources staff and prepare a
water resources management plan helped the preserve define its water
resource objectives and forge strong local partnerships



Figure 2. The preserve
is characterized by a
six-month dry season
during winter, followed
by a summer wet season
when  75 percent of the
annual precipitation
occurs. During the wet
season, as much as 90
percent of the preserve
is inundated.
resources to support and improve the
preserve’s water stage and water quality
monitoring program. Since 1995, the
SFWMD has contributed over $130,000 in
field equipment upgrades, water quality
analyses, quality assurance/quality control
(QA/QC) inspections, data processing, staff
support, and training. Under this agree-
ment, the preserve collects continuous wa-
ter stage data and monthly water quality
samples following a strict quality assurance
project plan approved by the SFWMD.
This hydrological information is stored on
the SFWMD regional databases, making
the data available to all interested groups.

Given the intent of the WRMP to define
the preserve’s water resources objectives
and the strong support from the SFWMD,
the preserve has become more active in the
regional scientific efforts. In 1996, under the
authority contained in Section 528 of the
1996 Water Resources Development Act,
nominations for critical restoration projects
in south Florida were solicited. The nomi-
nation and prioritization of the critical res-
toration projects were based on these
criteria:

1. the project produces independent, im-
mediate, and substantial restoration,
preservation and protection benefits;

2. the project can be initiated prior to Sep-
tember 30, 1999;

3. it is consistent with components of the
integrated plan to restore, maintain, and
protect the ecosystem, developed by the
Florida Governor’s Commission for a
Sustainable South Florida;

4. the total project cost estimate is less than
$50 million; and

5. a cost sharing partner has been identi-
fied.
The preserve has submitted a proposal
for consideration as a critical restoration
project that addresses a significant hydro-
logical problem identified in the WRMP.
The proposal would help to restore a more
natural hydropattern to southwest Florida,
including the preserve, by im-
proving the conveyance of
surface water through U.S.
Highway 41 (Tamiami Trail;
fig. 3). The Tamiami Trail,
constructed in the 1920s, is a
two-lane highway that bisects
the preserve and connects
Miami to Naples. This el-
evated roadbed impedes the
natural north-south “sheet-
flow1” in the region. The ex-
isting bridges and water
control structures are inad-
equate for distributing this
sheetflow beneath the Tami-
ami Trail. This results in the
interruption of natural sea-
sonal hydropatterns (quan-
tity, timing, and distribution
of surface water flows) for the
area.

Over 90 project proposals were submit-
ted and reviewed by the South Florida Eco-
system Restoration Task Force2, U.S. Army
Corps of Engineers, and Florida’s Gover-
nor’s Commission. After several meetings
to prioritize the numerous candidates, the
$15 million proposal submitted by the pre-
serve was ranked second, and was one of
five proposals presented in Washington,
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2A federal-state partnership, established in 1993,
that is working to coordinate the development of
consistent policies, strategies, plans, programs, and
priorities for addressing the environmental con-
cerns of the south Florida ecosystem.

1A broad expanse of moving water that spreads as
a thin, continuous film over a large area, and is
not concentrated into well-defined channels.
V O
D.C., as an example critical restoration
project proposal. The preserve has since
taken the lead to identify a project man-
agement team consisting of representatives
from the U.S. Army Corps of Engineers,
Florida Department of Transportation,
SFWMD, Florida Department of Environ-
mental Protection, and the National Park
Service. The Environmental Research In-
stitute of Michigan is currently involved in
an EPA-funded project that is evaluating
the utility of synthetic aperture radar (SAR)
collected by the ERS-1 satellite for moni-
toring wetland vegetation communities in
southwest Florida. This information, cur-
rently being reviewed by the project man-
agement team, may assist with the project
design by identifying appropriate locations
for additional water conveyance structures

within the 70 km (43.6 mi) project area of
the Tamiami Trail.

The preserve’s technical staff has also
taken a lead role in a multiagency effort to
produce a comprehensive science plan for
southwest Florida. At the request of Inte-
rior Secretary Bruce Babbitt and the South
Florida Ecosystem Restoration Task Force,
a science workshop steering committee has
been established to initiate the effort. A
multiagency effort is currently underway to
develop this regional science plan for the
Big Cypress Basin. Comprised of public
land managers, regional planners, research-
ers and agricultural landowners, the steer-
ing committee’s efforts focus on the Big
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in the 1920s, the two-lane Tamiami Trail interrupts the
outh flow of water through Big Cypress National Preserv
 National Park. Improving the conveyance of sheetflow
hway is a critical aspect of ecological restoration in the
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frenzied calling, apparently by most of the
adult males in the population, during and
following the first heavy (>1 cm; >0.4 in)
rain, with fewer and fewer males calling
during subsequent showers. We have not
been fortunate enough to observe breed-
ing by barking frogs at Coronado yet, but
we did capture (and release) a single
hatchling frog in 1996.

With funds provided by the National
Park Service and Southwest Parks and
Monuments Association and with the as-
sistance of more than 30 volunteers, we cap-
tured, marked, and released 13 barking frogs
on a single limestone outcrop in the me-
morial in 1996. Frogs were active from the
first summer rain on June 30 until early Sep-
tember. Captured frogs ranged in size from
the 0.83-g (0.03-oz), 21-mm-long (0.83-in
[snout-to-vent length]) hatchling to a 55-g
(1.93-oz), 85-mm (3.35 in) adult female.
Using radiotelemetry (fig. 3), we followed
four frogs for up to a month. Frogs roamed
over much of the approximately 100 x
100-m limestone hill, but did not cross over
to adjacent outcrops. Although often
choosing to walk or climb, barking frogs
are prodigious jumpers (fig. 4). Even while
carrying a radiotransmitter belted around
the waist, barking frogs easily made leaps
of 70 cm (27.6 in) or more from boulder to
boulder.

Based upon scat analysis and observa-
tions, barking frogs at Coronado feed on
field crickets (Gryllus spp.), silverfish
(Lepisma saccharina), centipedes (Scolopen-
dra sp.), scorpions (Vaejovis sp.), and kiss-
ing bugs (Triatoma spp.). At other localities,
they have been reported to eat cave crick-
ets (Ceuthophilus spp.) and land snails
(Bulimulus and Succinea).

On the night following the first signifi-
cant summer rainfall in 1997, we used over

30 volunteers to capture 15 barking frogs
on several limestone outcrops on the me-
morial. We caught six frogs on our primary
study site of the previous year, all recap-
tures, indicating that we have most of that
subpopulation marked. Using PIT-tags
(passive integrated transponders), we now
have marked 22 frogs at five sites at
Coronado. This summer we plan to bring
a graduate student onto the project to fur-
ther study the ecology of this interesting
frog, to estimate population sizes using
mark-recapture, to evaluate various moni-
toring methodologies, and to begin assess-
ing metapopulation dynamics.

From our preliminary data and the scanty
life history known of the species, we be-
lieve the barking frog has very low popula-
tion densities and is long-lived. These
characteristics make barking frog popula-
tions vulnerable to overcollecting; it is for-
tunate that the population at Coronado
occurs on Park Service lands, where col-
lecting is forbidden. This protected popu-
lation will provide important information
on the life history of this unusual species
and perhaps allow us to test metapop-
ulation models applicable to anuran con-
servation and management. PS

Cecil Schwalbe is Research Ecologist, U.S.
Geological Survey, Cooperative Park Studies
Unit at The University of Arizona; 520-621-
5508; cecils@srnr.arizona.edu. Barbara
Alberti is an Interpreter with Coronado
National Memorial; 520-366-5515;
barbara_alberti@nps.gov.

Cypress Basin with the goal of accomplish-
ing three tasks: (1) conduct an issues char-
acterization workshop, targeting the
scientific community in the Big Cypress
Basin to identify, characterize, and priori-
tize the natural resource issues within the
Big Cypress Basin; (2) conduct an inven-
tory of existing research and monitoring in-
formation within the Big Cypress Basin;
and (3) conduct a second workshop to link
priority natural resource issues and science
information needs for the development of
a Big Cypress Basin science plan.

The issues characterization workshop
was conducted in 1997 and was attended
by over 70 regional scientists. During this
workshop, the participants identified, char-
acterized, and prioritized natural resource
issues within the Big Cypress Basin. In
March 1998, three workshops were held
to prioritize natural resource issues in the
Big Cypress Basin, and currently the initial
draft of the science plan is being written.
Also, the inventory database of monitor-
ing and research projects was completed
this year and can be reviewed on the
Internet at http://library.fgcu.edu/big_cypress.

Big Cypress National Preserve is begin-
ning to produce successful results for de-
fining, monitoring and managing its
water-dominated ecosystem. The approach
has been aggressive and the recent results
have been rewarding. In the future, the
preserve’s ability to continuously seek im-
provement for evaluating and managing its
hydrological system will be the key for
meeting the dynamic resource manage-
ment needs within its boundary and south
Florida. PS

Don Weeks was formerly a Hydrologist at Big
Cypress National Preserve; he is now a
Hydrologist with the NPS Water Resources
Division in Lakewood, Colorado. He can be
reached at 303-987-6640; e-mail:
don_weeks@nps.gov. Christine Bates is a
Hydrological Technician at the preserve; 941-
695-2000, x345; christine_bates@nps.gov.
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Figure 3 (above). Radiotranmitters belted
around the waists of four study frogs helped
researchers answer some basic questions about
the life history of the reclusive animal. For
example, home range was limited to the
limestone outcrop where the frogs were
originally captured, tagged, and released.

Figure 4 (below). To help them negotiate the
rough terrain of their rocky home, barking frogs
feature tough “Vibram” soles on their feet.
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