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EXECUTIVE SUMMARY

Management of Myakka River State Park requires an adeguate
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 gocd
sstimats of grad.vulopmont aenditions and ths tamperal 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
soills 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. Another 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 aquifers 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
agquifers 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 fill gaps in
available information on park hydrology. It would also permit
evaluation of whether future changes were a result of natural ecosystenm
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 gquestions, 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 hydrology 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 communltles, and an important influence
in other community types. It is also 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 surroundlng
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 eccsystem components and
their relatienships te each sthey, 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 Tharacteristics of different
types of plant communities can variocusly 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 hydrologlc
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



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 organic 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 consistently
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.
Disturbarice communities frequently dominate the edges of
impoundments because the patterns of water level fluctuation
associated with their operation for power production, flood
contrel, 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 watear levels and
hydroperiods over much more extensive areas and pro#luce 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 hydrolegic 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 then 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. Signhificance 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 environmental
conditions in the landscape surrounding the MRSP.

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

Data Reguirements and Analysis

The number of monitoring stations in and around the study
area, the length of their record, and the party conducting the
monitoring effort all influence the degree of confidence one has
in the resulting hydrclogic 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 alsc longer regional records back as far as
1901 to provide a regional long term record (Figur%SZ). 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 region, 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 file 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 statlon, 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' ware acgquired, plus stations in ¢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
surficial, Intermediate, and Floridan aquifers, were obtained
(Table 3, Figures 4a-4b). 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 programs for
transferring future USGS formatted data into Systat file format
are also provided {(Appendix E). Printouts of daily records,
along with monthly and yearly 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
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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
adeguate 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 aguifer 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, is 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 of 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 chéiracteristics
of canals, impoundment, or wellfields, the ability to work with
fairly fine levels of resclution 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 act1v1ty, 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 MyakKka 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 1nterpretat10n 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 Gecographic Information System
(GIS) could facilitate the integration and analysis of
information in making decisions requiring broad based information
relevant to the overall management of the park. However, GIS
systems are extremely expensive to acquire and mainftain. The
SWFWMD currently has a sophisticated GIS setup encompassing the
whole watershed. They have already input such information as
contours, watershed boundaries, road systems, and soil types.
Cooperation and interaction with their efforts seems the best
route for dealing with broader gquestions 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 abl& to6 rapidly remove
water from the landscape. The dominant landforms in the Myakka
River basin are attributed to erosional and depositional
environments created during past higher 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 bounded 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 DeSotoc 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.



10

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 Myakka 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, Charloctte 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

Precipitation

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.

4

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 perieds 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 (ratic 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 fallinhg 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



12

as such, 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 uswally arrived at by difference after other
compeonents 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 gquite
different for many of the years of record (Figure 19), indicating
the ET estimates wére also probably not very reliable.

Dohrenwend (1977) estimated Potential and Actual ET for
Florida. His estimates for the MRSP watershad '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
seasonal 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 grder in the
Myakka River watershed. Drainage ranges 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 Association 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-Waveland
Association w1th Basinger, Pomello, and Pomona soils representing

a minor component.

In the Florida Department of Natural Resources (1986) Unit
Plan for MRSP there are numerous references to impermeable strata
in wetland community soil profiles, and their importance to
maintaining standing water on these sites. In our experience in
Florida, these strata do not play a major role in determining
water levels in wetlands. ' Typically, the water table in wetlands
is. determined. by. the position of the surficial aguifer in the
area, which is why they are so vulnerable to drainage or
impoundment on surrounding lands. Impermeable strata in the
surficial aquifer tend to be erratically distributed and
discontinuous. As a result, they impede drainage in the general
area, and maintain a higher water table throughout the area,
allowing wetlands to develop in the lower sites and depressions.

Aquifers

There is general agreement that there are three aquifers in
the Myakka River watershed: Surficial Aguifer, Intermediate
Aquifer (also referred to as the Secondary Aquifer), and Floridan
Aguifer. Some authors recognize Upper and Lower Intermediate
Aquifers, and Upper and Lower Floridan Aquifers. The geological
strata involved, from the ground surface down, include the
surficial sands, undifferentiated Caloosahatchee Marl, Bone
Valley Formation,. Tamiami Formation, Hawthorn Formation, Tampa
Formation, and the Suwannee, Ocala, Avon Park, and Lake City
Limestones. The total thickness of the agquifer system and
associated -confining beds is on the order of 1600-1800 feet at
the Carlton Reserve, which lies along the southern border of MRSP
(Dames and Moore 1988). Wolansky (1983) reported that these
aguifers thickened to the south (Fig. 20). Joyner and Sutcliffe
(1976) indicated that the three are all present throughout the
Myakka River basin, and that within this region they dipped to

the southwest.

- Surficial Aquifer &

Duerr and Wolansky (1986) describe the Surficial Aquifer
geclogic units in central Sarasota County as including
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undifferentiated terrace deposits underlain by the Caloosahatchee
Marl and Bone Valley Formation. Locally the Tamiami Formation
may be hydraulically connected to the overlying deposits.

The following information was taken from Dames and Moore
(1986). On the Cariton Reserve, the Surficial Aquifer consists
of undifferentiated clays and sands ranging in depth from 25 to
70 feet. It is underlain by a relatively impermeable, but
discontinuous clay layer that is the upper boundary of the
Intermediate Aquifer. These clay layers change laterally to
carbonate rock, which results in hydraulic connection between the
Surficial and Intermediate Aquifers. The direction of water
movement between these aguifers depends on their relative water
surface levels at any particular place and time.

Low transmissivities (generally 4,000-12,000 gpd/ft) limit
the practicability of extracting significant amounts of water
from this agquifer on the Carlton Reserve. The range of
transmissivities for 15 test wells there was about 2,500-22,400
gpd/ft. The second highest value was 11,300 gpd/ft, so that the
single higher value was considered anomalous (Dames and Moore
1986). Duerr and Wolansky (1986) reported transmissivities of
7,500-13,500 gpd/ft in three tests by Clark (1964) and Geraghty
and Miller (1981) in central Sarasota County. Wolansky (1983)
reported an average value of about 10,000 gpd/ft (range 4,000-
75,000 gpd/ft) for this aquifer in the Sarascta-Port Charlotte

area.

Depth below ground to the water table is typically less than
5 ft. In low areas during the wet season, it is normally at or
near the ground surface. Where there is significant relief in
the vicinity of well defined drainage channels, it can be more
than 10 ft below the ground surface {(Duerr and Wolansky 1986).
Seasonal fluctuation in the water table is usually about 5 ft

{(Wolansky 1983).

Dames and Moore (1988) described the major inflows and
outflows from the Surficial Aquifer on the Carlton Reserve.
Rainfall is the major source of recharge, but some is also upward
leakage from the Intermediate Aguifer, and lateral groundwater
movement. Discharge occurs as ET, seepage to surface streams and
wetlands, and downward flows to the Intermediate Aquifer. These
same inflows and outflows apply throughout central Sarasota
County as well, with additional discharge from well pumping and
recharge from irrigation (Duerr and Wolansky 1986). They also
stated that groundwater flow is generally towards the southwest.

o]

Intermediate (Secondary) Aquifer

Some authors have divided this aguifer into two strata; the
Upper and the Lower Intermediate Aquifers {(Wolansky 1983, Duerr
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and Wolansky 1986). The upper aquifer includes the Tamiami and
upper portions of the Hawthorn Formations, and has been variously
identified as "artesian zones 1 and 2" (Sutcliffe 1975, Joyner
and Sutcliffe 1976) and "first artesian aguifer” (Clark 1964)
among others. The lower aquifer includes lower portions of the
Hawthorn Formation and more permeable portions of the upper Tampa
Limestone. It has also been called "lower Hawthorn agquifer”
(Sproul et al. 1972) and "artesian zone 3" (Sutcliffe }975,
Joyner and Sutcliffe 1976) among others. The total thickness of
the Intermediate Aquifer is about 300-375 ft in Sarascta County

(Duerr and Wolansky 1986).

Wolansky (1983) reported that transmissivities for both
strata averaged approximately 20,000 gpd/ft. Both had lower
values of about 4,000 gpd/ft, while the higher end of the range
was about 26,000 gpd/ft in the upper aquifer and 75,000 gpd/ft in
the lower agquifer.

Duerr and Wolansky (1986) reported that the Tamiami-upper
Hawthorn aquifer is recharged by or discharges to the overlying
Surficial aquifer depending on location and season. It is also
recharged from below by the Lower Hawthorn-Upper Tampa aquifer,
which generally has a potentiometric surface 5-10 ft higher than
the Tamiami-upper Hawthorn aquifer. Groundwater flows are
generally to the west and southwest. They noted that it is the
most highly developed aquifer in the coastal area of central
Sarasota County for both irrigation and domestic use.’

The normal annual vertical fluctuation of the Tamiami-upper
Hawthorn Aquifer is about 5 ft, although a range of 20 ft was
observed in an irrigation well field for a housing subdivision
(Wolansky 1983). 1In the viecinity of the Myakka River, Wolansky
reported the principal recharge to this aquifer is from the lower
Hawthorn-upper Tampa aguifer. 1In these areas the water table of
the Surficial Aquifer is below the potentiometric surface of the
Tamaiami-upper Hawthorn aquifer.

The lower Hawthorn-upper Tampa aquifer is recharged from
below by the Floridan aquifer system, and groundwater flows that
generally move form east to west (Duerr and Wolansky 1986).
Discharge to the overlying Tamiami-upper Hawthorn aguifer occurs
throughout the area, even though this aguifer is also heavily
used as source of domestic and irrigation water in the Sarasota-
Port Charlotte area (Wolansky 1983).

On the Carlton Reserve, Dames and Moore (1986) considered
the Intermediate Aquifer to be a single aquifer that included the
entire Hawthorn Formation. 1In general, they describe the aquifer
as consisting of alternating sandy, phosphatic carbgnates
interbedded with phosphatic marls and clays. These beds range
from very pervious to highly impervious, and function regionally
as an aquifer system that is partially confined above and below
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from the Surficial and Floridan Aquifers, respectively. The
aquifer ranges in thickness from 140-260 ft on the Carlton
Reserve (Dames and Moore 1988).

The principal water bearing zones of this aguifer on the
Carlton Reserve are often less than 5 feet thick, but extend to a
total depth of 200-255 feet (Dames and Moore 1986}). They found
transmissivities to range from 2,000-28,500 gpd/ft, and average
approximately 15,000 gpd/ft. Dames and Moore (1988) noted that
groundwater flow is generally from northeast to the southwest.

The potentiometric surface of the Intermediate Aquifer
varies from about 37 ft above msl on the eastern margin of the
Carlton Reserve to about 12 ft on its western margin (Dames and
Moore 1988). Dames and Moore (1986) reported that on this site,
water level differentials between the Surficial and Intermediate
Aquifers were 3 ft or less, and average approximately 1 ft. 1In
general, this resulted in upward flow from the Intermediate into
the Surficial Aguifer. They measured leakance into the Surficial
Aguifer that was generally 0.05-0.005 gpd/ft®, but varied from
0.006-4.0 gpd/ft3. Thus, they felt the Intermediate Aquifer was

apparently capable of groviding some recharge to the Surficial
Aquifer, and may ba a faeter in sustaining sema wetlapds,

particularly during drought conditions.

Dames and Moore (1986) data (7/81-8/85) from the two ROMP
wells (19E, 19W) on the Carlton Reserve show the pieziometric
surfaces in the Surficial and Intermediate Aguiferstrack each
other quite closely {(Figures 21-22). The Intermediate's water
level changes direction about the same time (on a monthly basis)
as the Surficial, but more slowly. This results in the
Intermediate Aquifer being about 1 ft higher (19E) or lower (19W)
than the Surficial water levels for most of the year. At times
the higher/lower relationship can reverse, such as when water
levels are rising at 19E and when they are falling at 19W. The
vertical gradient tends to be from the Surficial Aquifer towards
the Intermediate Aquifer during the wet season, and is reversed
during the dry season.

Floridan Aguifer

Wolansky (1983) indicated that the top of the Floridan
Agquifer was at about 400 ft below msl in the MRSP area. He
defined it as being the first persistent rock of early Miocene
age, or older, below which clay confining beds did not occur.
This surface generally coincided with the lower part of the Tampa
Limestone or the top of the Suwannee Limestone. Underlying the
Floridan Aquifer was a lower confining bed that generally
occurred in the Lake City Limestone. He considered the Floridan
to be, functionally, a single hydrogeologic unit, but with two
distinct water bearing zones in the Sarasota-Port Charlotte area.
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The upper zone included parts of the Tampa, Suwannee, and Ocala
Limestones, and the lower more mineralized zone was in the Avon
Park Limestone. These zones had been designated as artesian
zones 4 and 5, respectively, by Joyner and Sutcliffe (1976).
Wwolansky and Garbade (1981) estimated the Floridan Aquifer to be
about 1600 ft thick in the vicinity of MRSP. :

Dames and Moore (1986) identified the top of the Floridan
Aquifer on the Carlton Reserve as the top of the Tampa Formation
at a depth below ground of approximately 255 ft. Their boundary
between this and the Intermediate Aquifer was defined by a sharp
increase in groundwater concentration of total dissolved solids.
It was confined above by a consistent layer of dense, gray clay
at the base of the Hawthorn, and from below by the evaporite beds
of the Avon Park and Lake City Limestones.

Dames and Moore (1988) also reported that although the
Floridan is a single aquifer, it has two distinct zones.
. However, they defined these zones differently from other authors.
They defined the Upper zone as being comprised of the Tampa and
Suwannee Limestones, and the Lower zone as including the Ocala .

and Avon Park Limestones.

Recharge is primarily from lateral groundwater flows on the
Carlton Reserve (Dames and Moore 1988). In northwestern Sarasota
County, Wolansky (1983) reported that recharge occurs from the
overlying Intermediate Aquifer where the potentiometric surface
of the Floridan is lower than that-of the overlying aquifer.
Elsewhere discharge occurred to the overlying aquifer.

On the Carlton Reserve, the Flcoridan is a scurce of recharge
to the Intermediate Aquifer where confining beds are thin or
absent (Dames and Moore 1986). This has created concern about
possible contamination of .the Intermediate Aquifer from upward
movement of lower gquality Floridan Aquifer water with sufficient
pumping from the Intermediate Aquifer. Sulfates was their
primary concern as far as water use is concerned. This type of
problem has been documented at the Verna wellfield-north of the
MRSP (Hutchinson 1984). Dames and Moore (1988) found mixing of
culfate~rich Floridan Aquifer water in the Upper Floridan and
Intermediate Aquifers under the influence of the potentiometric
head differential alone. 1In their studies they reported that the
Floridan potentiometric surface averages 10 ft higher than the
Intermediate. They also noted that water quality was spatially
quite variable, at least in part because of local differences in
upward leakage.

Dames and Moore (1986) mention that Geraghty and Miller
(1979) calculated transmissivities of 120,000 gpd/ft at the
ROMP18 well approximately 4 miles east of the Carfton Reserve.
Carlton Reserve pump tests showed transmissivities of 15,000-
175,000 gpd/ft (Dames and Moore 1988). Wolansky (1983)
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calculated an average transmissivity of about 1,000,000 gpd/ft,
and a range of 750,000-3,750,000 gpd/ft for the Sarasota-Port
Charlotte area.

At the Carlton Reserve, the Floridan Aquifer is typically
artesian with the.potentiometric water surface ranging from 5-10
ft above the ground surface, which is 30 ft above msl at the
western-boundary and 40 ft above msl at the southeastern corner
(Dames and Moore 1986). They reported the general direction of
flow to be to the west and northwest, possibly because of
regional groundwater withdrawals in southern Hillsborough and
northern Manatee Counties, which have caused significant
drawdowns in the Floridan Aquifer (Figure 23). This has amounted
to declines of over 30 ft in the area where pumping is occurring.
On the Carlton Reserve, declines of only 0-5 ft have been
documented. They suggest that continuation of this situation
could lead to modification of surface water systems.

Dames and Moore (1986) reported on data (7/81-8/85) from the
two ROMP wells (19E, 19W) on the Carlton Reserve, which showed
the pieziometric surface in the Floridan Aquifer as being
consistently higher than those in the other two aguifers (Figure
21-22). During this period seasonal fluotuations in the Floridan
Aquifer were generally about 3-5 ft, except during the last year
when they reached 9 ft. Examination of 1987-1990 data for ROMP
well 19E showed that the annual fluctuation has increased to 10-
14 ft (Figure 24). Also, the maximum elevation of the wet season
pieziometric surface for all three agquifers appears to be slowly
declining, and the dry season Floridan pieziometric surface now
drops down to or below the pieziometric surfaces of the two
overlying aguifers.

The potentiometric surface of the Florida. Aquifer fluctuates
20 ft or more annually in the northeastern portions of the
Sarasota-Port Charlotte area in response to large seasonal
demands for agriculture (Wolansky 1983). The regional direction
of flow was originally to the west (Johnston et al. 1981), but
recently has been more to the northwest because of a depression
of the potentiometric surface in Manatee County (Wolansky 1883).

Surface Flows

Foose (1980) estimated the watershed above the mouth of the
Myakka River at Charlotte Harbor to be 602 mi’. The watershed of
Deer Prairie Creek and Big Slough at their mouths are 44 and 188
mi?, respectively. The watershed above the water level recording
station (Myakka River near Sarasota) near the entrance station at
MRSP is 229 mi?. Figure 25 shows the sub-basins within the
Myakka River watershed as they currently (1990) exist on the GIS
system at the Southwest Florida Water Management District.
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There are four major depressions along the length of the
river: Tatum Sawgrass, Upper and Lower Myakka Lakes, and Flatford
Swamp (Figure 7). Flatford Swamp lies just upstream of Myakka
City at the boundary between the relatively steeper and flatter
portions of the watershed.

In their hydrologic analysis of the Myakka River as a
possible water supply source, Dames and Moore (1986) summarized
water discharge and rainfall records taken in the vicinity of the
entrance station at MRSP for the period 1937-1985. They
considered the accuracy of these flow measurements to be good,

- except at high flows because of cross basin water movement
between Myakka River and Vanderipe Slough. Unless otherwise
noted, the discussion in the following two paragraphs is taken
from their report. .

Flows in the Myakka River are quite variable. Highest mean
flows occur from June through October, with a weak secondary peak
during January through March (Figure 26). Lowest flows occur in
May. The 50 years of data measured at MRSP had near zero flow
for periods of up to 6 months. Even in a normal year, flows will
decline to near zerc for periods on the order of 2 months.
Monthly average flows of less than 10 cfs have occurred every
month of the year except August and September. Average monthly
flows in excess of 200 cfs have occurred every month except May.
Flows of over 10,000 cfs have occurred, and the typical annual
flood flow is in excess of 3400 cfs.

Rainfall for the period 1944-1985 averaged 56.27 in and
yearly basin runoff averaged 14.4 in, with ranges of 39.40-81,07
in and 2.73~-35.44 in, respectively. They suggested a change was
occurring or had recently occurred in the rainfall - runoff
relationship, which could possibly be ‘due to pumping of
subsurface waters, but they couldn't be certain of a causal
relationship.

In an effort to detect any changes in surface flows over
time, we plotted cumulative annual mean, maximum, and minimum
flows for 1937-1989 at the MRSP water level monitoring station.
The mean flows exhibited a steady trend over this 44 year period,
indicating no real change in the total-annual amounts of water
passing this station (Figure 27). Maximum cumulative flows
showed a more erratic pattern, which would be expected of
parameter that is based on extreme events (Figure 28). However,
it also showed no distinct changes in its pattern that would
indicate an altered hydrologic regime. The periods 1937-1978 and
1979-1989 each showed a consistent pattern of minimum cumulative
flows, but the trend changed dramatically after 1978 (Figure 29).
Clearly something happened in 1978-1979 to cause this alteration
of the hydrologic regime. Examination of similar sets of
cumulative plots for the Manatee River near Myakka Head (1967~
1989) and Horse Creek near Arcadia (1951-1989) showed consistent
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year-to~year patterns for mean, maximum, and minimum annual
fiows. Several other stations also showed consistent trends for
their relatively short periods of record: Howard Creek near
Sarasota (1984-1989), Myakka River at Myakka City (1978-1989),
and Deer Prairie Slough near North Port Charlotte (1982-1989).

In her analysis of low flows in streams in west-central
Florida, Rammett (1985) noted that low flows of 0 cfs discharge
were reported for 28 of the 45 years from 1937-1981 for the
Myakka River near Sarasota station, which is located near the
state park entrance station. However, Flippo and Joyner (1968)
reported that in spring 1941 a low concrete dam was constructed v
at the outlet from Upper Myakka Lake. This replaced a control
structure set at a lower elevation, which had partially washed
out. An earthen dam had also been installed several years prior
to 1941 at the outlet to Lower Myakka Lake, but it had washed ocut
by 1945. It is possible that these dams may have played a role
in producing zero flows at this station, both by cutting off low
flows from upstream, as well as by impounding downstream flows
while the lower dam was still in place. As noted above, since
the late 1970s, there have been few years when low flows reached
0 cfs at this station (Flgure 30). A number of Known factors
could have influenced this increase in annual minimum flows: 1) s
installation of culverts bypassing the dam on Upper Myakka Lake
in 1975; 2) permanent removal of stoplog on top of the dam at the
Upper Myakka Lake outlet in 1979; and 3) increased dry season
irrigation in the watershed (Robert Pye, pers. comm.).

Low flows were attributed by Flippo and Joyner (1968)
primarily to the low permeability of the soils in the watershed,
so that when rainfall ceases, little water is able to drain from
them to maintain river flows. However, they also found that some
rainfall events did not increase flows merely because the water
is stored in topographic depressions in the watershed and is lost
through ET.

Periods of extremely low flows identified by Flippo and
Joyner (1968) between 1937-1965 occurred in 1939, 1944, 1945,
1950, and 1956. Each corresponded to moderate to severe
meteorological droughts, and were preceded by a year with below
normal rainfall. Daily streamflow records collected from 1946-
1951 at the outlets from the Upper and Lower Myakka Lakes
exhibited similar low flow characteristics to those observed at
the long term station near the MRSP entrance. Based on records
through 1965, the Myakka River temporarily ceased flowing every
1.3 years on the average. The longest period without flow was
133 days in 1950. Their analysis also showed that flows in the
Myakka River at Myakka City, near Sarasota, and below Lower
Myakka Lake were less than 2 cfs 20 percent of the time, and less
than 0.2 cfs 10 percent of the time between 1940-1964.
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Even during low flow periods, Flippo and Joyner (1968) found
no evidence of significant guantities of water from natural
artesian sources entering surface waters. However, there was
some evidence of irrigation water from more mineralized lower
aqulfers contributing to surface water flows, particularly in the

Big Slough drainage.

According to recent discharge measurements, approximately 35
percent of Myakka River flows are shunted around Tatum Sawgrass
through Clay Gully, which is a partially cleared natural channel
(Hammett et al. 1978).

Myakka River tributaries on the Carlton Reserve have near
zero discharge for an average of 8 months per year, and sometimes
for periods up to 18 months (Dames and Moore 1986).

Water Quality

Drew et al. (n.d.) discuss factors affecting water guality
in the Charlotte Harbor tributaries. These include urban,
agricultural and industrial development. They recognized
specific surface water quality problems associated with these
types of development as enrichment of streams with organic and
inorganic nutrients, and inorganic contamination due to
turbidity, radioactivity, and fluorides emanating from phosphate
mining activities. 1In addition, pesticides can enter the system
via stormwater runoff from urban and agricultural land uses,
aquatic weed control and mosquito control spraying, and
deliberate dumping. The concentrations and variety of pesticides
were generally greatest in surface waters of the Feace River
watershed during the summer wet season (Texas Instruments, Inc.
1978 in Drew et al. n.d.). 1In a 1976 survey of the Peace River,
Aldrin, Dieldrin, Heptachlor, Heptachlor epoxide, Llndane, poT
and derivatives, BHC, and Mirex were commonly found in the water
column and sediments.

Peace River

In the upper Peace River during 1978-1979, phosphorus
cencentrations averaged 3.08 mg/l at Bartow, whlch although high
was considerably lower than the average of 8.10 mg/l for the
perlod 1960~-1977 (Florida Department of Environmental Regulation
1980 in Drew et al. n.d.). Although phosphorus levels are
naturally hlgh, these high levels were attributed' to phosphate
mining activities (Joyner 1973 and Harris 1975 in Drew et al.
n.d.). There was a general decline in nltrogen and phosphorus
concentrations as one went down the Peace River, awd they were
lower in the tributaries than in the main channel.
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Drew et al. (n.d.) discussed seasonal patterns in water
guality based on 1977 data for Horse Creek. Color, total organic
carbon, 5111ca, sulfate, and total nitrogen all increased during
the wet season's higher flows. Chloride and fluoride decreased
at this time. Total phosphorus and turbidity exhibited little
variation relative to season, which they felt was due to the
absence of phosphate strip mining in the basin. In the
headwaters of the Peace River, phosphorus concentrations tended
to increase with flow due in part to overflow and leaching from
phosphate settling ponds. They felt the decline in fluoride
levels with increased flows was also related to the absence of

phosphate mining.

Myakka River

Joyner and Sutcliffe (1976) reported that dry season Myakka
River basin streamflows were derived largely from groundwater
discharge, which resulted in increased levels of chloride,
dissolved solids, and hardness. They also mentioned that sulfate
followed a similar seasonal pattern, in contrast to an opposite

pattern rcgert-d b{ Drew et al., (n.d.,) for the 1977 Horse Cresk
data. Both found that coler was higher during the wet seasen.

. Organic and inorganic nitrogen concentrations were low in
the Myakka watershed (Florida Department of Environmental
Regulation 1982 in Drew et al. n.d:). They found average total
phosphorus and total nitrogen values ranged from 0.48-0.53 mg/l
and 1.09-1.77 mg/1l, respectively.

Priede-Sedgwick {1982) conducted a study of nutrients within
Upper Myakka Lake as well as inflows and outflows associated with
the lake. Their preliminary results indicated the following
ranges of concentrations of nitrogen and phosphorus from 6-10
samples collected monthly between November 1981 and April 1982 at
each of 14 sites: NO ,*NO;-N (<0.02~0.13 mg/1l), NH,-N (<0.02-0.20
mg/l), Kjeldahl-N (0.10-2.92 mg/l), Total-N (0.12-2.94 mg/l),
Ortho-P (0.03-0.95 mg/l), Total-P (0.09-1.24 mg/l)., A few much
higher values included: NO,+NO;-N of 0.190-0,240 mg/l (6 values);
NH, of 0.560, 0.870, and 0.990 mg/l; Kjeldahl-N of 5.65 and 6.51
mg/l; Total-N of 5.18 and 6.53 mg/l; and Ortho-P of 2.62 mg/l.

At two to three Carlton Reserve surface water sites on each
of four dates from August to November 1985, Dames and Moore
- (1986) sampled a variety of water quality parameters. These
included; NO,+NO,~N concentrations of <0.001-0.100 mg/l plus one
of 0.227 mg/i Kjeldahl-N of 1.23-3.45 mg/l: and Total-P of 0.10-

0.62 mg/l.
g/ .

Until recently, nutrients had entered the Myakka River
marshes in outflows from the MRSP sewage treatment plant. This
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may be related to a recent increase in cattails in these marshes
(Jean Huffman, pers. comm.).

Joyner and Sutcliffe (1976) expressed concern that most
deeper wells were only cased to the first hard rock layer, which
frequently was only about 200 ft below ground. This allowed the
movement of poorer guality water from lower strata, but with a
higher head, to migrate up into shallower aquifers. So far there
isn't ahy evidence that these more mineralized waters are
entering the surface water system, although Flippo and Joyner
(1968) are the only ones who have commented on it.

Types of Land Use

At present, the dominant land use of the Myakka River
watershed above MRSP is agricultural, primarily cattle grazing on
improved.pastures. .Drew et al. (n.d.) reported in the mid-1980s
that land use in the Myakka Basin was predominantly rangeland (46
percent) and agriculture (26 percent). Major future changes will
most likely be associated with the continued expansion inland of
residential development, and migration of the phosphate mining
industry-down from the north into the area.

Joyner and Sutcliffe (1976) estimated that 40 percent of the
total annual water use in the Myakka River basin occurs during
the dry spring. During 1965 more water was used for irrigation
(29.0 mgd) than for all other uses combined (16.2 mgd), and the
largest irrigation use was for pastures (9.6 mgd) (Table AA).
Public water supply was about 35 percent of the total. Duerr and
Trommer (1981) estimated groundwater use in 1580 for Manatee and
Sarasota Counties at about 103 mgd. They divided it into
industrial (0.3 mgd), rural (6.7 mgd), public (11.1 mgd), and
irrigation (85.3 mgd). '

Agriculture

Agricultural development in the Myakka River watershed
negessarily required water management, both to remove excess
water during wet periods and to supply water during dry periods.
The construction of drainage systems accomplished the former and
wells the latter.

Stringfield (1933) described development of water resources
in Sarasota County at the beginning of this century. Wells
developed for domestic use in the Myakka River watershed,
particularly in rural areas, commonly tapped the Surficial
Aquifer at depths of 10-25 ft. When larger quantittes of water
were required, artesian wells were normally developed at depths
of 300-1000 ft. Major development of these wells in the vicinity
of MRSP began in 1928~19%30 at the Palmer Farms, about 3 mi west
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of Howard Creek and 6 mi northwest of Upper Myakka Lake.

The Sarasota County Chamber of Commerce Bicentennial
Committee (1976) provided a detailed description of agricultural
development in Sarasota County, which included hydrologic
modifications and:- technological improvements necessary for it to
succeed. Construction of the Sugar Bowl Drainage District canal
system during 1916-1920 was the first major drainage system in
the area. This area is now drained by a major canal, Cow Pen
Slough Canal, which lies just to the west of the Myakka River.
They also described when the installation of pasture fencing
began in 1933 as part of the fever tick control program, and how
pasture improvement began in the late 1940s after the development
of methods for maintaining suitable forage grasses through
fertilization and, where feasible, irrigation. They also mention
that logging of the pine forests west of the Myakka River
occurred in the 1920s, and again in the 1950s and 1960s.
Pinelands east of the Myakka River were logged during the 1940s
and 19508, with the wood going to sawmills in Arcadia.

Flippo and Joyner (1968) reported that the lower portion of
Cow Pen Slough had recently been deepened. This was quite
obvious in the 1969 aerial photography.

Drew et al. (n.d.) describes one of the common agricultural
land development practices that has accelerated conversion of
much of the Myakka River watershed from unimproved pastures to
improved pastures. It involves ranchers leasing sections of
their unimproved pasture to vegetable growers who set up drainage
and irrigation systems on the land. After a few years these
fields then revert back to the rancher, and are planted to bahia
and other pasture grasses. Forage production is greatly enhanced
if the fields are irrigated during the drier parts of the year.

Dikes

Dikes can provide protection from floodwaters. They can
also be used to isoclate portions of naturally flooded areas, so
that pumps can then be used to remove water from within the diked
area. This has been the fate of much of the area within and near
Tatum Sawgrass, just upstream of MRSP. Construction of dikes in
this area began in the 1940s and has continued into the 1980s.

Hammett et al. (1978) determined that dikes in Tatum
Sawgrass were about 4 ft high, and are constructed of spoil
excavated from ditches along the dikes. Those dikes that isolate
areas between the Myakka River and Clay Gully, and along the west
side of the Myakka River below S.R. 780 are higher. {They
evaluated the significance of these dikes in terms of their
effects on flood flows downstream of Tatum Sawgrass. Effects
were greatest at the more frequent lower flood heights, because






































































































































































































































































































































































































