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INTRODUCTION

The lake level has been regulated since enclosure of the sink and
construction of the new outlet and dam. Minimum levels are not as low
as they had been, and maximum levels are not nearly as high (fig. 5).
Flooding, which had been a problem to owners of lake-shore property
in the past (Mohler and Bishop, 1961), probably will not be as frequent
in the future. Before the sink was enclosed the lake level fluctuated as
much as 0.05 foot in response to tides, usually twice daily, in Spring
Bayou (fig. 6). Since enclosure, response to tidal fluctuation either has
ceased or has diminished in magnitude below the sensitivity of the
recorder gage (fig. 4).

Seiches, short-term fluctuations of the lake level (fig. 6) can be
caused by wind or by the sudden inflow or outflow of water. The
frequency of occurrence of seiches in Lake Tarpon may have
diminished since the enclosure of the sink and construction of the
outlet canal.

Lake Tarpon, in northern Pinellas County, has an area of about
4 square miles and is near several urban areas, It is used principally for
boating, fishing, and swimming, The lake was used for water supply
only during a 4-year period between March 1926 and May 1930, It has
not been used for this purpose since because of the frequent inflow of
saline water through a sinkhole on the west side of the lake, To prevent
this inflow, an earthen ring dike with four gated culverts was designed
by the Southwest Florida Water Management District and constructed
around the sinkhole in May 1969. An outlet canal leading south to
Tampa Bay was completed in July 1967 as an element of the Four
River Basin Project of the Southwest Florida Water Management
District and the U.S. Army Corps of Engineers. An earthen dam in the
canal was partly removed in July 1969 to allow discharge during high
water, In August 1971 the earthen dam was replaced and gated culverts
were constructed in the lower part of the dam,

Since the enclosure of the sink, the lake water has become less
saline on the average although it is still more saline than at times before
the enclosure, If other sinkholes with direct connections to saline water
are present in the lake bottom, the lake water may never become fresh
unless a high lake level is maintained. The purpose of this report is to
describe the physical, geologic, and hydrologic features of the lake, in
order to aid in management of the lake.

FUTURE DATA COLLECTION

Temporarily increasing the sensitivity of the recorder gage would
be necessary to determine whether the lake is subject to very small tidal
fluctuations. The time chosen for the change should be when a
maximum tidal range is expected along the Gulf Coast.

Core samples of sediment taken at the same places as those taken in
December 1970 would aid in assessing the amount of flushing of saline
water from the lake-bottom sediment. Collection of additional water
samples for chloride analysis would aid in monitoring the changes in
chloride.

A plan has been finalized by the Southwest Florida Water
Management District for management of the lake level. This plan
includes allowing a low lake level of 1 foot above mean sea level to
stand for 3 months every fifth year, beginning in 1974. During this
time, if the salinity of the water at several points in the lake is found
not to be uniform, an intensive search should be made for small sinks or
saline springs in the area of maximum salinity. During at least the first
recession to a level of 1 foot, the salinity of the lake likely will increase,
because of increased ground-water inflow from sediment containing
saline water. If the salinity of the lake water becomes greater than the
salinity of water in the sediment then residual saline water in the
sediment cannot be the only source of saline water.

GENERAL HYDROLOGY

The lake basin is a depression in the land surface that may be a
consequence of a depression in the underlying limestone. Such a
depression is shown beneath or near Lake Tarpon on bedrock-surface
maps by previous investigators.

The bedrock is the upper part of the Floridan Aquifer (Parker and
others, 1955), an areally extensive limestone aquifer that supplies large
quantities of ground water for municipal use in Pinellas and
surrounding counties,

Cohesive clayey deposits as much as 70 feet thick overlie the
limestone. These deposits confine water in the Floridan Aquifer and
probably lie close to the lake bed in the deeper parts of Lake Tarpon.
Because of its cohesiveness, this unit, where breached by collapse of
solution cavities in the underlying limestone, can maintain steep-si&ed,
small-diameter sinkholes.

A fine to medium silty sand overlies the clay and is the bed material
on most of the lake bottom. The sand is as much as 50 feet thick
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Figure 1. Infrared imagery of Lake Tarpon flown by NASA May 15, 1969. The light and dark areas indicate differences in thermal radiation, and therefore
surface temperature, Dark areas are colder than light areas, Surface-water inflow from Brooker Creek and smaller tributaries (indicated by arrows) is
warmer than the lake water. No indication of leakage is shown at the sink enclosure.
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Figure 3. Graph of chloride content of month-end water samples taken near the gage in Lake Tarpon.
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Water levels in the Floridan Aquifer near Lake Tarpon are affected Wetterhall, W.S., x || :
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Lake Tarpon Sink is similar to the pattern of tidal fluctuations in Florida: Florida Geol. Survey Rept. Inv. 39, = Lake Tarpon 'Sink i
Spring Bayou in Tarpon Springs (fig. 4). The water level in Lake Tarpon w Hepiti; ot UB T o i
Sink represents the potentiometric surface of the Floridan Aquifer as g 1|
shown by nearly identical water-level fluctuations in the sink and at 42 ; A~ T
well 1, and is usually above lake level at high tide and below lake level 6 G | |
at low tide. Tidal influence on water-level fluctuations in the aquifer & | !
diminish as distance from the gulf increases as shown by smaller a2 i :
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Lake Tarpon Sink, contained water with 2,000 mg/l chloride (W.R. & 49 I I
Murphy, written commun., 1970). The bottom sediments, which were u +2.5 7
saturated with water having a high chloride content before the sink was ; 0 ) i i
enclosed, are probably the principal source of chloride contamination [ |
of the lake water at the present time and probably will continue to : R
contaminate the lake for several years. Ground-water inflow, principally +2 i :
from the shallow aquifer, is the probable mechanism by which the Leike ! i
residual saline water enters the lake. The difference between the -1 Tarpon ! i
chloride content of water in the sediment and in the lake water is 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 o5 4 1
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thiem will fake 3 lomg time Figure 5. Graph of month-end water levels in Lake Tarpon, 1945-71. Spring Bayou with water levels in Lake Tarpon Sink,
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observation wells and Lake Tarpon.
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Contour interval 4 feet. Dashed supplementary 10-foot . =33 top, eontming bed

contour, -92 top, Floridan aquifer

Datum is lake stage of 3 f ) o
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& v Sampling site and number shown in table 1. Geologic datum point, Detailed log available.




