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I. INTRODUCTION

This progress report is primarily for the months of July and August,
however, references back to previous months are made when light can be
thrown on changes that are taking place in water quality, etec.

The format is basically the same as in the past and Includes progress
made under the following headings: water quality and other monitoring;
blological surveys, and; photographic efforts.

In an effort to conserve paper and reduce duplication costs, you will
notice that this report is typed single-space. If you find this unaccept-
- able, please contact the author so that subsequent reports can be typed
double-space.

I, WATER QUALITY MONITORING
Nutrients

High nutrient levels were associated with the heavy rains in late
June. These nutrient levels in the study area continued to generally rise
until late July. At this point, levels began a slow decrease which continued
through August., This 1s probably a reflection of a latent maximum flow
and the continued rains over much of the watershed. Maximum leaching of
intermittently wet-dry areas, to date, occurred in late July, with the
expected decrease in nutrient levels through August., By late August the
total nitrogen and ortho-phosphate levels were greatly reduced from July
levels {see Appendix A) but remained higher than values obtained during
the "dry season" (April, May, and early June).

In situ sulfide analysis was not initiated as planned due to instru-~
mental limitations. A strong sulfide odor, however, was associated with
sediment samples taken from bay waters. Furthermore, deposits of silver
sulfide and gold sulfide were formed on the diver's jewelry in less than an
hour during the bottom investigations. While precise values of 8% (sulfide)
could not be obtained, it is obvious that a strong sulfide layer assoclated
with decomposition of organic matter existed.

Dissolved Oxygen and Salinity

During the months of July and August, the bays remained essentially
fresh water. Aerial photographs of the Venice Jetty area indicated that
the bay system was relatively unaffected by incoming tides, because the out-
flow was sufficiently strong to nullify the effects of flood tides. As a
result many of the freshwater weeds remained viable longer than normal in
the estuaries. The expected decline in dissolved oxygen (DO) associated
with decomposition of freshwater weeds in saline waters did not occur
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The ratios of fecal coliforms to fecal streptococci were calculated
as indicators of source of bacterial contamination of surface water,
Ratios calculated for all freshwater stations, except one, indicated mixed
sources of bacteria, with livestock the predominant source. The ratio for
statlion 8,on July 10 only, indicated human wastes as the source of bacteria.

Counts at tidal stations (1 through 6) were generally higher than those
made in June. Total coliform counts remained below the permissible level
of 10,000/100 ml (1) with two exceptions. On July 24, total coliforms at
station 2 (South Creek) were 10,200/100 ml., and on August 16, total
coliforms at station 1 (South Creek at the Intracoastal Waterway) were
13,600/100 m1. Fecal coliform counts and fecal streptococcus counts,
though higher than those of May and June were not unduly high, This
suggests that the high total coliform counts may be from other than animal
sources (plants, soil, ete.).

The total coliform count, with the possible contributions from non-
animal sources, is not as sensitive an indicator of potentially dangerous
water pollution as is the percent contributed by fecal coliforms (2). Thus,
station 8 (Cattlemen Road) on July 10 with 1900/100 ml total coliforms and
1100 fecal coliforms, had a more significant bacterial count than the same
station on August 7 with a far higher total coliform count (5700/100 ml)
but only about 5 1/2% of those being fecal coliforms (320/100 ml).

The (tidal station) ratios of fecal coliforms to fecal streptococel
were calculated although significance of this ratio in salt water is
noermally questionable. This is because variable factors such as salinity
have varying effects on different kinds of bacteria (3). However, because
of the freshwater nature of the bays following the rains, more significance
can be placed on these data for this period. All ratios, except two,
indicated mixed sources of bacteria with livestock wastes predominating.

On August 22, bacteria counts at stations 5 (Dona Bay) and 6 (Venice Jetties)
were low, but the fecal coliform to fecal streptococcus ratios at both
stations indicated human wastes as the source of the bacteria.

Figure 3 provides an overview of ranges in bacterial counts and ratios
for July and August.

Special Hydro-Lab Monitoring Study

In response to the need for a more intense monitoring of Dona Bay,

a close investigation of that region was initiated mid-July. Since then,
the study has been enlarged to 27 stations and now includes, not only
observations on Dona and Robert's Bays, but also Lyons Bay and a segment
of the Intracoastal Waterway from the Bay region to South Creek. (See
Appendix B for station locations). Preliminary data on water temperature,
DO, conductivity, pH and oxidation-reduction potential (ORP) indicate
that all of these areas have direct influence on the water quality of
Dona Bay. Initial observations also indicate that, especially during an



Figure 3. An overview of ranges in bacterial counts.
Values (except ratio) expressed per 100 ml of water.

Collection Total Colif, Fecal Colif. Fecal Strep. FC/FS
July 10 1600 - 3300 <10 - 1200 24 - 430 1.1 - 8.4t
(Freshwater)
July 18 <10 - 2180 3 - 246 1 - 260 .33 - 1.6
{Tidal)
July 24 105 ~ 10,200%* 4 - 134 9 - 510 04 - 1,2
(Tidal)
August 7 1100 - 5700 40 - 440 196 - 500 .08 - 1.2
{(Freshwater)
August 16 65 - 13,6000 (1 -~ 200 7 - 370 <1 - 2.4
(Tidal)
August 22 295 - 3000 26 - 72 3 - 136 44 -17,0%
(Tidal)

sk
k%

17.0 at station 6
11.3 at station 5
13,600 at station 1
10,200 at station 2
8.4 at station 8



ebb tide, water from Robert's Bay, Lyons Bay and the adjacent northern and
southern sections of tlie Intracoastal Waterway all merge at the mouth of
Dona Bay and exit out Venice Inlet. This accounts for the tremendous ebb
flow at Venice Inlet regardless of a heavy rain during that period or not.
It has been noted that, during a flood tide, there is only a minimal tidal
current pushing saline water back through Venice Inlet into the bay reglon.
This counteracting tidal phenomenon has been clearly indicated by the
common occurrence of "salt water wedges" at the mouth of Dona and Robert's
Bay. A "wedge", defined as a body of fresh water lying over a body of
salt water, develops as the result of a head-on collision between two
contrasted bodies of water. To help determine the counteracting influence
of water flow from Cow Pen Slough, three water volume monitoring stations
will be established to determine Shakett Creek's water volume input into
Dona Bay. These will be compared to existing hydrological data requested
from Mr. Horace Sutellff (U.S.G.S.).

The preliminary data from this study indicatesthe relationship and
relevance of several other possible causative factors behind the poor
(rainy season) water quality conditions in Dona Bay. The average
dissolved oxygen reading (mid-July through August) for Dona Bay was
3.5 ppm as opposed to 6.5 and 5.4 ppm for Lyons Bay and Robert's Bay,
regspectively. Unusually low DO levels were observed in Dona Bay as wellas
in surrounding waters during July and August. For instance, DO levels
between 5.6 and 8.0 ppm characterized those waters mid-July., By the end
of July and throughout August, DO readings both at the surface and at the
bottom commonly ranged between 1.9 and 3.0 ppm.

The pH average of 7.39 for Dona Bay was significantly lower than the
8.1 and 8.13 averages for Robert's Bay and Lyons Bay, respectively.
Although a pH of 7.39 is not dangerously low, it presents selectlve
conditions faverable for only a small group of salt water fishes,

Computer Analysis

Due to the wealth of data that requires careful evalvation, we have
enlisted the a2ld of the Sarasota County Vocational and Technical School
computer system to help establish seasonal trends and correlative factors
that work within the Bay region. An example of a computer read-out for
part of one day's Hydro-Lab sampling can be found in Appendix C,

In addition, the computer program is adapted for more general use in
evaluating the CPS fresh and tidal station data as well as water quality
data collected by the County, other levels of government or other investi=-
gators.

Pesticide Monitoring

Collections of oysters (Crassostrea virginica) for pesticide analysis
were made as follows:




On May 5, 1974, twelve living oysters were collected at each of the
following sites:

Dona Bay at Highway 41 bridge, Venice
Robert's Bay at Highway 41 bridge, Venice
South Creek at Highway 41 bridge

Buck Creek at Highway 775 bridge, Englewood

On June 13, 1974, a second collection was undertaken, Living oysters
were found at Dona Bay. At Phillippl Creek-Highway 41 bridge, a few living
oysters were found among large beds of empty shells., At South Creek and
at Robert's Bay an extensive search was made by two investigators, but they
were unable to find any living oysters among the large beds of empty shells.
Subsequent communication with other investigators indicated that the mass
die~off was in response to a widespread bacterial infestation.

On July 21, 1974, a third collecting effort was made but no living
oysters were found at Robert's Bay, South Creek, North Creek or Phillippi
Creek. However, enough oysters for analysis were found at Dona Bay.

All samples of oysters collected to date have been shelled and
oven-dried in preparation for gas chromatographic pesticide analysis.

Fish, collected during our first biclogical survey, have been pre-
served for selection and pesticide analysis.

TITI., BIOLOGICAL SURVEY
Fishes

On the 17th and 25th of July, 1974, ten stations were surveyed for
fishes, six in the Dona and Robert's Bays system and four in South Creek,
Freshwater fishes of both systems are homogenous, consistent with recorded
Florida speciles, and appeared healthy and prolific. The quantity of catch
at most of the marine stations was greater than that of the May collectiom,
however, there was still a lack of species diversity. The only specles
taken in abundance was the mojarra (Eucinostomous argenteus) which is very
tolerant of wide salinity changes (i.e. euryhaline). Centrarchidae
(bags~sunfish family), which are normally considered strictly freshwater,
were taken at one "brackish" and two "marine™ sites (Shakett Creek, Dona
Bay at Highway 41 and South Creek at Highway 41). This indicated that
they were flushed over salinity barriers by the force of water currents
yet survived In the estuary because of the resulting low saline conditions.

Dona Bay proper was found to be poorer in species diversity and
quantity of catch (four species, including the Centrarchidae, and twenty
total fish) than adjacent areas. It also had a bottom coating of thick,
foul-smelling black muck which was not found at any other marine station. .
In this muck (collected 17 July 1974) were decaying strands of Elodea/Hydrilla




which made up almost 100% of the freshwater weeds present. This black
muck was still present to a depth of at least 4 to 6 inches on 12 September
1974, when our divers descended to study the bottom more intensely.

By comparison;.gimilar collections made on 29 May 1974 (before the rains)
at the same site had revealed "only a little bottom mud and ... a healthy
growth of marine alpae'". Five species of fishes, 322 total, were collected
in Robert's Bay, and seven species, 273 total, at the junction midway
between Robert's and Dona Bays. South Creek at its mouth had a small
amount of bottom mud contalning decaying terrestrial vegetation. Three
species, all euryhaline, were collected in South Creek; 124 fishes total.

Statistical analyses are being continued on the species of fishes
collected. These data, when completed after the final biological survey,
will give an informed estimate of the fish population of the estuarine
systems In relation to the time of year and the various water parameters,
particularly temperature and salinity changes.

Aguatic Plants

The rains of late June produced a purging effect on the weeds of the
Cow Pen Slough. The following are some typical observations made during
the critical dry-wet-dry seasonal change. On 22 May 1974, Hydrilla/Elodea
were observed in large quantities along the slough. They were particularly
thick north of Route 72 (stations 9 and 10) but decreased in quantity as
observers moved south (statioms 1l and 12). On 27 Jupe 1974, the following
observations were made at station 3 (Laurel Road/Shakett Creek), '"Quantities
of hyacinths and Elodea floating down. Flooded conditions. Elodea/Hydrilla -
some long strands, root systems ...."

On 17 July 1974 (after the initial rains), and during the second fish
collection, the following was noted at Shakett Creek, between Laurel Road
and Control Structure l: '"Fresh water flowed heavily over the dam Ebontrol
Structure No. 1] ... Elodea/Hydrilla were piled approximately 60 cm [ﬁ ft']
high against the dam struts on the slough side. Some Elodea, Hydrilla and
hyacinth mats were observed floating in Shakett Creek and large quantities
of the weeds in varied stages of decomposition, including long strands | some
with roots, were brought up in trawls. On 25 July 1974, during a similar
fish collection on the slough, just below Control Structure 2, the following
was noted, "Sight observations confirmed that the slough was flushed almost
clear of aquatic weeds and of some of the bottom muck". By comparison, on
29 May 1974, during the first fish collection at the same site the following
was recorded, ''Solid growth of Elodea/Hydrilla from bottom to surface, width
approximately & feet towards middle of slough from bank, on each side. So
golid it stopped our net (heavy boat seine} and made collection almost im-
possible. We paddled approximately 1/4 mile upstream, seeking clearer area,
but found same condition throughout'.

On 7 August 1974, during the aquatic plant collections, water hyacinths,
Elodea and Hydrilla were sighted in great quantity at the four plant collection
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stations beginning with the north ghore of Salt Creek (DB~3) and ending
with a4 station just eaat of Route 41 (DB-2). All were either adrift or
caught in the mangroves. Only about 20% of the observable plants were

hyacinths and this Is probably an overestimate since these plants float
more readily than the submergent Elodea and Hydrilla. The majority was
Hydrilla with smaller amounts of Elodea.

As a matter of permanent record, monthly aerial infrared photographs
as well as color ground photographs taken during almost weekly water col-
lections confirm the above records.

During the first week in August, diatoms, algae and higher plants were
collected from nine stations in Dona and Robert's Bays. Unlike previous
collections, plants consisted of almost exclusively microscople algae;
blue-greens, greens and diatoms predominating., Many species, which are
commonly found in "polluted" water (4-7), were collected and include the
following:

Blue-Green spp.: Anabaena
Lyngbya
Oscillatoria
Phormidium

Green spp.: Chlamydomonas
Chlorella
Chlorococcum

szrogzra

Dlatoms spp.: Gomphonema
Navicula

Nitzschia
Fuglencids

SPP. ¢ Euglena
Phacus

Invertebrates

The second invertebrate sampling for the Cow Pen Slough Project was
carried out between 27 July and 2 August 1974, Collections were made at
3 invertebrate stationa in South Creek and 8 in Dona and Robert's Bays.

There was a marked decline in both the number of species present at
each station and the number of indfviduala per species. Although there was
a drastic change in water quality, no new species appeared in this sampling
(as compared to the first sampling).
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Since the decline in numbers of both species and individuals could
be an expected seasonal trend, comparison with hydrographic data, ilnverte-~
brate literature and further sampling will be necessary before the signif-
icance of this faunal change can be determined.

The bottom at many shallow water invertebrate stations remained much
the same as in May ranging from shell-mud substrate to sand-mud. The only
outstanding difference was in Shakett Creek, where the bottom was drastically
changed to a yellow sand whereas in May it was a shell-mud bottom. There
were no living invertebrates found in this sample.

A massive bulldup in similar sand on the upstream sides of both control
structures 1 and 2 began shortly after the late June rains. These observa-
tions and the suspended solids data indicate that the Cow Pen Slough is the
major source of these bottom-covering solids.

IV. AERIAL PHOTOGRAPHY

Color infrared aerial photos of the twelve sampling stations have been
taken at one month Iintervals. These plctures are providing a good record
of algae and higher aquatic plant populations. Comparison of the three sets
that have been taken show variations in delineation of salt and fresh water.
Drastic changes of the quantity of aquatic plants are portrayed very well
in these three sets. It is anticipated that as these pilctures are compiled
throughout the seasons we will have an excellent visual record of the changes
in terrestrial and aquatic plants. These photos will also, of course, provide
gsome information as to water quality.

Aerial photos of the entire project area taken in 1948, 1957, 1960, and
1972 have been very useful for viewing and dating the many geographic changes
this region has undergone through the years such as sea-wallling, dredging,
landfilling and alterations in the slough 1tself.

Other photos portraying the history of the Dona Bay region are being
collected along with interviews of long~time residents of the area. Informa-
tion and dates provided by these individuals should provide valuable compari-

sons with known and/or recorded changes that have occurred in the watershed
area.



APPENDIX A

Raw Water Quality Data
Stations 1 -~ 12

July and August, 1974
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APPENDIX B
Official List of Moanitoring Stations

Spacial Hydro-Lab Monitoring Study

-

Intracoastal Waterway Navigational Marker (IWNM) #20
Mouth of South Creek, by the marker post

IWNM #29

IWNM #16

200 meters south of the South Creek mouth

IWNM #13

Beginning of Southern exit from Lyons Bay

Beginning of Southern exit from Lyons Bay

South bridge to Casey Key

50 meters west of Venice Inlet Navigational Marker (VINM) #5
50 meters west of VINM #3

IWNM #10

IWNM #7

Lyons Bay, middle

Lyons Bay, far end

IWNM #4 (clear)

IWNM #4 (turbid)

VINM #5

VINM #15

Off Nokomis Point

Cow Pen Slough tidal station #5

Cow Pen Slough tidal station #6

deleted from this list

VINM #14

VINM #12

VINM #10

VINM #8

Route 41, Curry Creek bridge .
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Location of Bay Region Stations
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Mr. E. C. Engman

Research Associate
Planning/Marketing Services, Inc.
1800 Siesta Drive

Sarasota, FL 33579

Dear Gene,

In an effort to organize the literature pertinent to the Cow Pen Slough-
Dona Bay Ecological Study, we have assembled a working bibliography. Some
of you have already received copies of the first two installments of the
project bibliography and can add the enclosed Addendum B to that file. 1
am trying to make sure that you all have complete sets but if by my over-
sight you don't have the Bibliography, Addendum A, and now Addendum B,
please let me know.

If we have overlooked pertinent references, especially Tocally-important
ones, we would very much appreciate your input.

incegely yours,

Jeffrey L. Lincer, Ph.D.
Project Coordinator

JLL/jel
enc.
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