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EXECUTIVE SUMMARY

Management of Myakka River State Park requires an adequate
understanding of ecosystem characteristics and processes, and how they
have been affected by man's activities. Hydrology is the most
important natural environmental influence in wetland ecosystems, and to
a large extent in upland systems as well.

We conducted an inventory and analysis of available hydrologic
information on Myakka River State Park and its watershed. The study
was designed to document current conditions, and assess how changes
since man began to develop the area might have affected the hydrology
of the park, and in turn, how alterations in hydrology might have
affected other environmental components of the park ecosystem. This
involved examination of relevant literature on climate, geology, soils,
hydrology, and land use in the area and discussions with knowledgeable
individuals on these topics, as well as analysis of accumulated
climatic and hydrologic data and aerial photography. Fortunately,
aerial photography and climatic and hydrology data were available for
periods prior to major land use changes on the Myakka River watershed.
Inevitably there were some changes that preceded these data sets, and
they do not span as lengthy a period prior to the beginning of major
changes as might be desired, but they do provide us with a good
estimate of predevelopment conditions and the temporal and spatial
pattern of the different types of development.

The Myakka River occupies a small watershed along the southwest
coast of Florida. A warm, seasonally wet climate, flat topography, and
soils with numerous impermeable layers has produced a landscape with
numerous depressions occupied by wetland plant communities and a few
sizable lakes. The park itself is dominated by upland prairies and
pinelands, with many interspersed shallow marshes. Two streams pass
through the park, but the Myakka River is the only one with significant
annual flows. The broad floodplains along these streams are occupied
by extensive areas of a variety of marsh and swamp habitats.

The watershed above the park has gone from a virtually unaltered
landscape in the 1940s to one with at least some degree of major
alteration over virtually its whole surface in the 1980s. Analysis of
water flows at one site on the Myakka River and two sites on rivers in
adjacent watersheds has shown no major changes in mean, maximum, or
minimum flows for the periods of record at each site. AaAnother more
subtle change in the park's hydrology, however, is the increasing use
of groundwater in the region, which is showing significant affects on
the agquifers that underlie the park and its upstream watershed. There
is ample evidence that these aquifers are all interconnected with each
other and with the surface water table, although the degree of
connection is spatially quite variable. Because the affect will be
felt on the water table throughout the park as well as on surface water
flows, long term changes in the potentiometric surfaces of these
aguifers may ultimately have more affect on the Myakka River State Park
ecosystem than other types of changes in the watershed that affect only
flows in the Myakka River itself.

A research and monitoring program was recommended to f£ill gaps in
available information on park hydrology. It would also permit
evaluation of whether future changes were a result of natural ecosystem
processes and variability, or a result of man's activities either
within the park or on surrounding lands.



INTRODUCTION

Management of a natural ecosystem requires an understanding
of the characteristics of that system and the processes that
produce and maintain those characteristics. However, since
ecosystems can be defined at a wide variety of scales, one must
first identify the spatial and temporal bounds of interest, and
the level of detail that will address relevant questions, while
taking into consideration the resources available to do the work.
It is a general rule that a study should include not only the
area of immediate interest, but also the area at the next higher
level of scale. In the case of the hydroclogy of Myakka River
State Park (MRSP), the next higher level of spatial scale would
be the watershed above the MRSP. The gentle topographic
gradients in this region also require evaluation of a portion of
the area downstream of the park to assure that the affects of
existing or potential hydrologic alterations in this area can be
taken into consideration. The time periods of interest are
current conditions, and those going back to a period before man's
development activities began to alter the landscape in ways that
significantly affected the hydrology of the area.

Hydrology is a major consideration in the management of
virtually all ecosystems, but particularly those in Florida. It
is the dominant environmental factor determining the distribution
and character of wetland communities, and an important influence
in other community types. It is alsc an aspect of the
environment that is particularly susceptible to alteration as a
result of man's activities, whether it occurs as a planned
objective on a particular site or incidental to activities on
surrounding lands.

The objective of this study is to assemble and analyze
available information relevant to the hydrology of MRSP. This
study involved only limited field work, but was-designed to
identify field studies needed to supplement available
information. Specifically, the hydrologic inventory and analysis
was intended to provide:

1) identification of existing and potential threats to the
- hydrologic health of MRSP, -

2) a data base upon which to develop an understanding of
current and past hydrologic conditions of MRSP and its
watershed,

3) identification of research needed to fill information
gaps in the data base,

4) a basis for assessing potential hydrologic impacts of
proposed development activities in the Myakka River
watershed, and

5) a basis for developing monitoring programs designed to
interpret whether future changes observed within the park



are a result of natural processes and their variability
or man's activities on lands either within or surrounding

the park.

Ecosystem Hydrologic Processes

.

At the most general level, the hydrologic cycle is the
circulation of water from the earth's surface to the atmosphere
-and back again. While physical processes predominate, biological
processes can also significantly influence the pathways involved
and the rates at which water moves. Precipitation reaching the
earth's surface can evaporate from land or water surfaces, run
off to the oceans as surface water, seep into the earth, or
return to the atmosphere via plant transpiration.

The descriptive model shown in Figure 1 represents a general
statement about the hydrologic cycle that has relevance both to
available field data and feasible management options for natural
systems as well as those that have been altered by man's
activities. The model illustrates major ecosystem components and
their relationships to each other, and the dominant external
inflows and outflows. The system components are functionally,
although not physically, isolated from one another. Surface and
groundwater may be different portions of the same water body, but
the processes of evaporation, transpiration, and water flow
affect each gquite differently. The characteristics of different
types of plant communities can variously influence evaporation,
transpiration, and water flow rates of associated surface and
groundwaters. The system can exist at a variety of scales, each
of which would be associated with different management
considerations and types of potential external and internal
influences. Examples of systems operating at different scales
might include the watershed, the MRSP, or an individual plant

community.

Alteration of Natural Hydrologic Processes

Man's impacts on the hydrology of natural communities
include a number of structural and/or land surface alterations
-that increase or decrease water levels, hydroperiods, and/or flow
rates.

Drainage accelerates flows from high sites to lower sites.
Increasing outflows from higher sites results in lower water
levels and, in wetlands, shortened hydroperiods, while increasing
inflows to lower sites results in the opposite hydrologic
changes. Probably the most widespread form of drainage involves
the construction of canals. These vary in size from relatively
" shallow ditches that merely connect small depressions with nearby
topographically lower areas to systems of deep canals hundreds of
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miles long and affecting thousands of square miles. The lowered
water tables not only significantly alter biotic communities, but
can also lead to rapid oxidation and loss of organlc soils in
former wetlands. An enlarged and straightened river bed produced
by channelization permits accelerated downstream flows by
increasing the gradient and minimizing frictional forces
associated with natural river contours. While the increased
flows may reduce flooding in areas adjacent to the channelized
portion of the river, they typically produce more severe floods
downstream of the channelized section. Both the congsistently
decreased upstream flooding and increased downstream flooding can
adversely affect existing communities in each area. Construction
of riverbank levees also limits the spread of flows onto adjacent
floodplains and results in the loss of floodplain habitats and
aggravated downstream flooding. Drainage practices either
eliminate or greatly reduce surface water storage, as well as
.lower the depth at which saturated soil conditions occur. The
smaller amounts of surface or near-surface water in turn lead to
reduced evaporative losses.

Impoundments produced by dams or dikes typically result in
inundation of upland habitats and deep flooding of relatively
flat lowland areas where wetlands are most likely to occur.
Disturbance communities fregquently dominate the edges of
impoundments because the patterns of water level fluctuation
associated with their operation for power production, flood
control, irrigation, etc. are rarely conducive to the long term
survival of stable natural communities. Impoundment normally
results in increased surface storage, continuous soil saturation,
and greater evaporation losses. Where emergent and floating
vegetation is absent from impoundments, transpiration and
interception losses are eliminated, but this may be more than
compensated for by greater evaporative losses.

Diversions of water, either into or out of a watershed, will
produce hydrologic changes similar to those described for
impoundment or drainage, respectively. Pumping of water from one
place to another can lower the water table at the source site and
raise the water table at the location to which the water is being
pumped. The degree of impact resulting from either water
diversions or pumping depends on the relative amounts and
chemical characteristics of water exported or imported compared
to the amounts and chemical characteristics of water normally
flowing across the system boundaries.

The construction of elevated berms through wetlands, without
adequate provision for maintenance of water flows, directly
impacts relatively small areas of wetlands. However, indirect
impacts of altered water flows can affect water levels and
hydroperiods over much more extensive areas and produce dramatic
long term changes in these and adjacent upland communities.



Since a number of major inflow-outflow processes are
‘mediated by a site's plant communities, any of man's activities
that significantly affect a plant community can be expected to
modify that site's hydrologic regime. Grazing, logging, and
agriculture represent activities which can produce major changes
in plant communities, and thus can be expected to affect
evaporation, transpiration, and interception processes which in
turn can alter the amounts of water available for surface and
groundwater related processes.

In addition to the above smaller scale but more widespread
types of landscape alterations that can influence a site's
hydrologic regime, a particular concern on the Myakka River .
watershed, is the potential effect of phosphate mining. The kinds
of influences that this major land use activity will have on the
watershed need to be evaluated on the basis of how this type of
land use has affected the hydrology of other watersheds in the
past.



METHODS
Model Development

Use of a descriptive hydrologic model has allowed initial
identification of all system components and processes relevant to
the hydrology of MRSP, regardless of whether they might be
considered major or minor aspects (Figure 1). Explicit decisions
were thén made as to which needed to be documented and at what
level of detail. The level of detail selected for documentation
of each component and process was a function of how finely it
integrates with other aspects of the ecosystem, the detail of
available data, and its significance to the rest of the
ecosystem. Significance is based on the degree to which
alterations in the component or process can impact or improve
conditions in the park. The model not only facilitated the
initial identification of data needs for this study, but also
helped to identify needed research to fill data gaps that
remained once all currently available information was
synthesized. It is designed to provide a framework that can be
continually updated as new information becomes available or new
information needs develop in the light of changing env1ronmental
conditions in the landscape surrounding the MRSP.

We did not attempt to develcp quantitative hydrologic models
as part of this study. Quantitative models, of sufficient detail
and accuracy to be relevant tc management of MRSP, were far
beyond the resources of this project, in terms of funding, tinme,
and currently available data.

Data Requirements and Analysis

The number of monitoring stations in and around the study
area, the length of their record, and the party conducting the
moniteoring effort all influence the degree of confidence one has
in the resulting hydrologic record for a watershed. Knowing how
confident we are about what really happened in the past is
crucial, since our ability to estimate the park's future
hydrology in response to various development and management
scenarios, depends on our ability to describe the past and
present hydrology of MRSP.

Climatic data were obtained from the Southwest Florida Water
Management District. Daily precipitation records from 22
stations were obtained (Table 1). These comprise any stations
available within the watershed, regardless of length or
monitoring party, and also longer regional records back as far as
1901 to provide a regional long term record (Figure 2). Monthly
and yearly summaries were used for general analyses, but daily
data was obtained to provide present and future ready access for
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in depth studies of a particular regien, event, or historic time
period.

These data are provided on floppy disks in both ASCII text
format and as Systat datafiles (Appendix A). Selected Systat
datafiles of monthly and yearly totals are also provided.
Directions and programs for transferring future SWFWMD data into
Systat fiile format are also provided (Appendix B). Printouts of
monthly summaries are also provided separately.

A total of five rainfall monitoring stations were selected
for detailed analyses to avoid bias that is typically associated
with any individual site., Using five stations provided a much
more accurate description of longer term rainfall trends for the
entire watershed than does any one station, even one located in
the center of the area of interest.

Daily USGS hydrologic data were obtained through the
Sarasota County Ecological Monitoring Division. Streamflow data
from 12 stations were obtained (Table 2). All USGS streamflow
data stations within the Myakka River.watershed north of latitude
27°7" were acquired, plus stations in c¢lose proximity to the
Myakka River basin and several with long term records in the
Peace and Manatee watersheds (Figure 3). Groundwater data from
22 wells in Manatee and Sarasota counties representing the
Ssurficial, Intermediate, and Floridan aquifers, were obtained
(Table 3, Figures 4a-4Db). Strategy for station selection was
the same as described above for precipitation.

These data are provided on floppy disks in ASCII text format
and as Systat datafiles (Appendices C and D). Selected Systat
datafiles of monthly and yearly mean, minimum, and maximum
streamflow are provided separately. Directions and progranms for
transferring future USGS formatted data into Systat file format
are also provided (Appendix E). Printouts of daily records,
along with monthly and vyearly summary data, are provided
separately. :

Information on water depths above and below ground, duration
of inundation, flows, and water quality in the context of degree,
kinds, and timing of disturbance (including no disturbance) have
all been synthesized. Water quality studies have been conducted
on many of the types of land uses that are occurring or that are
likely to occur on the Myakka River watershed. These include
residential and urban development; intensive agricultural
activity such as.citrus, winter vegetable farming, improved
pastures, and dairy farming; and the effects of phosphate mining,
including both mining and reclamation phases. However,
transferring this type of information to sites other than where
they were collected, must be done with caution, primarily because
of differences in geology and soil characteristics. This data
base has been supplemented with information on the operation of



existing or proposed wellfields, and information on the location
of structures that influence water movement and quality. Ground-
truthing of selected sites was conducted to ascertain site-
specific and regional responses to known changes in the system.

Data on soils was primarily available from County Soil
Surveys conducted by the Soil Conservation Service. These
surveys. have been done at a variety of times in the past when
there were different levels of knowledge about the
characteristics of Florida soils and their relationship to
natural communities. Invariably, only selected sites were spot
checked to assure the accuracy of the maps. Thus, while they are
adequate for discussing soils of the watershed outside of MRSP,
they need to be ground-truthed on the park itself because of
their importance to the distribution and condition of certain
community types. This was especially important where there are
organic soils or impermeable strata, which could affect water
movement within the shallower surface soils.

It was necessary to look at the geologic character of the
MRSP area on a scale somewhat larger than that of the watershed,
since aquifer withdrawals from beyond the watershed boundary
could affect surface water levels within the watershed.
Knowledge of Florida's geology, particularly as it relates to
subsurface hydrology, 1is expanding rapidly because of population
growth and the resulting need for increasing water supplies to
satisfy both agricultural and urban needs. The primary sources
for this information included the United States Geological Survey
and the Southwest Florida Water Management District, which have
the longest and highest quality data sets. In addition, there
were numerous consultant reports on specific development projects
in the area.

The plant community classification of the Florida Natural
Areas Inventory was used as the basis for evaluating
relationships between vegetation types and hydrology. However,
environmental parameters other than hydrology are important in
determining the distribution and development cf these
communities, and these other factors will also need to be
documented before all of the reasons for the occurrence of plant
communities on MRSP can be ascertained. Plant communities in the
watershed beyond the boundaries of MRSP were only discussed to
the extent necessary to understand the hydrologic processes‘
operating at the watershed level.

The level of detail required for various aspects of this
study was an important consideration in the identification of
information that we needed collect on the MRSP watershed. In
some cases, such as determining the location and characteristics
of canals, impoundment, or wellfields, the ability to work with
fairly fine levels of resolution was crucial. This also applied
to evaluating hydrology and vegetation relationships within MRSP.



At the other extreme, many soil types, geologic structures, and
many of man's activities could be combined over large areas
without loss of relevant information. Thus, type of agriculture
or residential development was less important than whether
drainage or impoundment were occurring and the amounts of water
being pumped from which aquifer. Aerial photography provided the
resolution needed to address each of these scales as was ‘
appropriate for each kind of activity, hydrologic process, or
geographic area.

. A search for all available aerial photography was made.
Appendix F lists the types of aerial photography which are
available for the Myakka River watershed, where the photography
can be purchased, and places where the photography is currently
available for use near Myakka River State Park. To maximize
coverage of the watershed, photo mosaic index sheets for all ASCS
photography were purchased. Also, a set of the most current
color infrared photography for the watershed was purchased in
~stereo pairs.

We did not attempt to use Landsat imagery to look at spatial
aspects of Myakka River basin hydrology because it did not
provide adequate resolution for the interpretation of many
aspects of the environment of interest in this study, though it
could provide interesting graphical displays and digital
information for computer analysis. Incorporation of a great deal
of relevant information into a Geographic Information System
(GIS) could facilitate the integration and analysis of '
information in making decisions requiring broad based information
relevant tc the overall management cf the park. However, GIS
systems are extremely expensive to acquire and maintain. The
SWFWMD currently has a sophisticated GIS setup encompassing the
whole watershed. They have already input such information as
contours, watershed boundaries, rcad systems, and soil types.
Cooperation and interaction with their efforts seems the best
route for dealing with broader questions requiring such a system.



RESULTS AND DISCUSSION

Regional Setting

The configuration of a river system is strongly influenced
by the topography upon which it develops. The Florida peninsula
is a relatively young environment, much of it having been
inundated by the ocean as recently as 100,000 years ago. Water
is seasonally abundant in the area, and although the soils are
easily eroded sands, the flatness of the terrain is not conducive
to development of a river system that is able to rapidly remove
water from the landscape. The dominant landforms in the Myakka
River basin are attributed to erosional and depositional
environments created during past hlgher stands of the ocean over
the last million years.

Healy (1975) described the distribution of Pleistocene
marine terraces and shorelines through which the Myakka River
travels (Figure 5). These terraces represent what are considered
to be shallow near-shore environments becunded at their upper end
by the ocean shoreline. They developed in areas where the ocean
remained at a more or less constant elevation for extended
periods of time, and where inundation has not again occurred
since they were formed. In order of increasing elevation, they
include the Pamlico (8-25 feet), Talbot (25-42 feet), Penholoway
(42-70 feet), and Wicomico (70-100 feet). Healy felt the Pamlico
Terrace and Shoreline were two of the best developed land-form
features of the Florida peninsula because they were the least
modified by erosional processes.

White (1970) distinguished three major landforms in the
vicinity of MRSP (Figure 6). The lowest were lowlands along the
coast, which included most of the Myakka River watershed within
Sarasota County. Above this lies the DeSoto Plain at about 60 to
75-85 ft above msl, the boundary of which approximates the
Sarasota-Manatee County line. The Polk Upland generally occurs
above the Myakka River watershed, although a few of the Myakka
River headwater streams do penetrate its periphery.

Drew et al. (n.d.) discussed the DeSoto Slope as a plain
that gradually drops from an elevation of about 100 ft to 30 ft
above msl. The Wicomico Terrace forms the scarp that separates
the flat DeSoto Slope from the higher and more irregular terrain
of the Bone Valley Uplands. The toe of the scarp lies about 75-
85 ft above msl, and the crest at about 100 ft. Lakes are less
common on the DeSoto Slope than on the Bone Valley Uplands,
probably due to a less mature karst topography associated with
the younger surfaces south of the Wicomico Terrace. Although the
DeSoto Slope is generally steep enough for development of a
distinct drainage network, lands between river and creek valleys
are quite flat and support a variety of wetlands.
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Joyner and Sutcliffe (1976) indicated that the maximum
elevation within the Myakka River watershed is 116 ft (Figure 7).
They also stated that the Myakka River is the only stream channel
that is well defined and naturally entrenched throughout its
course., The ground surface elevation of Tatum Sawgrass is about
15-20 ft above msl. Upper MyaKkka Lake has a water surface
elevation of 13.6 ft above msl and Lower Myakka Lake of 9.9 ft.
above msl, at which time they have a surface area of about 1,380

acres.

Hammett (1978). provided a useful description of the Myakka
River system which we have summarized as follows. The Myakka
River originates near Myakka Head in Manatee County and flows
more than 50 mi in a southerly direction through Manatee and
Sarasota Counties to Charlotte Harbor in Charlotte County (Figure
7). The Myakka River Basin is bounded by the Peace River to the
east, the Manatee River to the north, Charlotte Harbor to the
south, and a number of smaller coastal streams to the west. Deer
Prairie Creek and Big Slough are its principal tributaries.

Climate

Précipitation

Rainfall in the Myakka River watershed is a product of a wet
subtropical (humid mesothermal) climate with a warm summer and no
dry season (Hela 1952). Annual precipitation on the Myakka River
watershed is about 50-55 in (Hammett et al. 1978). There are
usually 6-8 months of low rainfall (2.0-2.5 in per month) and 4-6
months of heavy, but spatially variable rains (5-8 in or more per
month) (Palmer 1978 in Drew et al. n.d.).

The following information was taken from Palmer (1978 in
Drew et al. n.d.). November is the driest dry season month. -The
absence of both summer convection and winter frontal systems and -
the shift of tropical storms to the west of Florida produces .
.November's low rainfall. Frontal system rainfall gradually
increases through the winter dry season, and is at its maximum in
March. In mid-spring the frontal systems move north and the
local seabreeze / convection circulation comes to dominate wet
season rainfall. Most wet season rainfall is associated with
frequent but highly localized thunderstorms. Day-long wet season
'~ storms are infrequent and are generally associated with tropical
disturbances. Heaviest wet season rainfall is associated with an
upper air trough that is centered over southern Florida in early
and late summer.

Although, it has been suggested that there is a ‘bimodal
pattern of wet season rainfall in southern Florida —{Drew et al.
n.d., Thomas 1974), we did not find this to be the case at any of
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the five stations examined in this study (Figures 8-12). It is
also difficult to consistently identify two distinct periods of
relatively heavy rainfall in overlaid annual plots of monthly
rainfall data at these weather stations.

Gannon (1978 in Drew et-al.n.d.) suggested that soil
moisture and surface albedo (ratio of reflected radiation to
total radiation) are the two most important factors influencing
the strength of the daily sea-breeze circulation, which in turn
controls the development of thunderstorms. Thus, as drainage and
urbanization have occurred in southern Florida, this may be
affecting the amount of rain falling on the area. Palmer (1978
in Drew et al. n.d.) noted a 16 year rainfall deficit in west-
central Florida since 1961, and attributed it to urbanization
between Tampa and Orlando, lack of hurricane activity during the
period, and a permanent climatic change. He also noted a similar
shift, beginning in 1961, for Lakeland annual rainfall.

To look for long term changes in rainfall patterns, we
plotted cumulative rainfall data from the five oldest weather
stations we considered most likely to represent weather patterns
in the Myakka River basin (Figures 13-17). None of these showed
any trends or pattern of deviation for the period of record at
each station. Looking at average annual rainfall for all five
stations showed that rainfall was low through the period from
1960-1975, but since then annual amounts have returned to the
range observed prior to 1960 (Figure 18). This indicates that
the 1961-1975 period of deficit rainfall did not represent a
permanent change in rainfall patterns, but merely represented
part of the normal range of variation for precipitation in the
area.

Evapotranspiration

Evapotranspiration (ET) is a combination of two processes by
which water is returned to the atmosphere. Evaporation is the
loss of water from surfaces, whether they be ground, water, or
living surfaces. Transpiration is the movement of water through
plants to the atmosphere. An important difference between them
is that plant root systems are able to obtain water from depths
below ground not significantly influenced by evaporation. It is
very difficult to measure these parameters separately, so they
are often discussed as a single parameter.

Trying to measure ET is difficult at best, and indirect
methods are frequently used to estimate it ,rather than to
directly measure it. Types of estimates include either Potential
ET or Actual ET. Potential ET represents the amount of water
that would return to the atmosphere if there were no limitations
on its availability for plant transpiration and surface
evaporation. It is typically estimated from climatic data, and
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as sucl, is really more of an index for comparing conditions at
different sites or at a single site in different years than a
measure of real quantities of water moving in an ecosystem.
Actual ET reflects amounts of water returned to the atmosphere as
they are influenced by actual availability at a site. This type
of estimate is usually arrived at by difference after other
components of a water balance have been accounted for. The
amount of work involved in generating either of these estimates
is such that there is very little information available for most
sites, particularly natural ecosystems.

Dames and Moore (1986) estimated annual runoff and
evapotranspiration for the Myakka River watershed and compared it
to annual rainfall recorded at MRSP (1944-1985) using a Surface
Water Balance Model (SWBM). Estimated evapotranspiration ranged
from 31.28 in to 50.70 in. Rainfall ranged from 39.40 to 84.12
in. Runoff plus ET approximated rainfall. Unfortunately, a plot
comparing estimated and actual measured runoff at MRSP were quite
different for many of the years of record (Figure 19), indicating
the ET estimates were also probably not very reliable.

Dohrenwend (1977) estimated Potential and Actual ET for
Florida. His estimates for the MRSP watershed area were

approximately 47 and 37 in, respectively.

The seasonal pattern of ET is approximated by water loss
from an evaporation pan. Water loss from an evaporation pan is
lowest (2-3 in/month) during mid-winter. It steadily increases
through the spring as temperatures increase, until it peaks (7-8
in/month) in late spring when temperatures are high, but humidity
is low. It declines slightly at the onset of the wet season
because of higher humidity, but remains high (7-8 in/month)
through the warm summer months, before beginning to decline again
in September as temperatures cool. Since this cycle also
reflects the general pattern of vegetation growth and
productivity, transpiration would be expected to follow a similar
seasonhal pattern.

Since ET represents approximately 70 percent of the rainfall
input to the Myakka River watershed, uncertainty about how it is
affected by land and water use changes in the region can make it
very difficult to identify those developments that will
ultimately affect the ecology of MRSP.

Soils

The following summary of information on soils was taken from
Drew et al. (n.d.). Spodosols are the dominant soil order in the
Myakka River watershed. Drainage randges from well to very poorly
drained and is inversely related to water table depth and the
degree of organic pan (hardpan) development. Histisols have a
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substantial organic component (peats or mucks) resulting from
incomplete decomposition of plant material. They are frequent in
wetlands within the watershed. On a map produced by Caldwell and
Johnson (1982), they indicated that the Oldsmar-Immokalee-Malabar
Soil Asscciation dominated the lower elevations of the Myakka
River watershed with more minor occurrences of Adamsville, Eau
Gallie, and Myakka soils. At higher elevations near the top of
the watershed, the dominant soils were Myakka-Immokalee-Wave