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SUMMARY AND RECOMMENDATIONS

Little Sarasota Bay as a whole did mot deteriorate significantly during

19684 as & result of closure of Midnight Pass.

¢ The record of State water guality violations for the Bay during 1984
fndicated bacterifal and dissolved oxygen levels occasionally exceeded

Class 111 water quality criteria. These conditions are consistent with
recent historical wtrends for the Bay. .

e More significant water quality impacts resulting from rumoff are
expected to occur when rainfall amounts return to normal levels.

Little Sarasota Bay was found to exhibit ecologically distinct regions.

The immediate vicinity of Midnight Pass in the area surrounding the Bird

Keys was found to be ecologically distinct from the Bay as a whole.

e A null zone of no distinct water movement was identified in the
central region of the Bay which was associated with low salinities, wide
dissolved oxygen ranges, and high color values.

® MNutrient levels exhibited a north to south gradient in the Bay with
elevated nitrogen, silicate, and chlorophyll levels in the vicinity of
Midnight Pass.

s Phytoplankton abundance and macroalgae poputations paralieled nutrient
trends with a north to south gradient, .llr:ept for peak abundance near
Midnight Pass.

3. The bay-side vicinity of Midnight Pass exhibited poorer ecological

4.

conditions than the gulf-side vicinity of the former inlet.

e Larval pelagic fishes were poorly represented on the bay-side as
compared to the gulf-side of Midnight Pass. The lack of a “corridor” for
direct access was implicated in reducing the nursery and shelter value of
the Bay.

e Llack of tidal exchange resulted in the trapping of freshwater runoff
within the middle region of the Bay, which led w eutrophic conditions
{i.e., nutrient enriched waters subject to plankton blooms).

Based upon limited historical information, the ecological character of
Little Sarasota Bay as a whole and the Gulf of Mexico in the vicinity of
the former inlet has not changed significantly over the past decade.
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The fmmediate bay-side vicinity of Midaight Pass has been affected by
inlet closure. This area represents thirty percent (30%) of the tomal
Little Sarasota Bay area.

Probable trends for the Midnight Pass/Little Sarascta Bay area were
jdentified 1f the Pass remains closed or is opened. If the Pass i3 left
closed, poor ecological conditions within the Bay will persist. [If the
pass is opemed, poor ecological conditions will be displaced to other
regions of the Bay or adjacent bays (i.e., snift in mull circulation
zones).

The results of this ecological momitoring program support the findings of
the Blue Ribbon Panel (Appendix) which concluded, in part:

e Midnight Pass is a mediating factor in diluting pollutants in Little
Sarasota Bay.

# The Midnight Pass/Little Sarasota Bay area 15 an altered system in a
semi-matural state, |

@ Pollution fmpact on Little Sarasota Bay will be exacerbated by the
lack of exchange with the Gulf of Mexice.

Recommendations-
In view of the fact that ecological benefits as well as navigational and
recreational benefits of Little Sarasota Bay are maximized by Midnight
Pass, the inlet should be recpened.

Recosmended safeguards identified and elaborated upon elsewhere in this
report (1.e., Chapter IX) should be implementad, These include:

s Stormweter and groundwater controls.

# Continued ecological monitoring.

e Habitat restoration.

¢ Limited channel improvements and saintenance.

Potential improvements im circulation should be modeled in order to assess
their design capacity to provide met circulation enhancement.
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I. INTRODUCTIOW

Background

The ecclogical monitoring program of the Midnight Pass/Little Sarasota
Bay area was initiated in May 1984 at the urging of County staff and Blue
Ribbon Panel members. The Blue Ribbon Panel was convened in November 1983
prior to the closing of Midnight Pass. The Panel's purpose was to consider
options and T make recommendations associated with lomg range management of
the Pass area. The local issue of what to do with the Midnight Pass area had
simmered for years since the early 1970's and was suddenly thrust into the
fire when the migration of the Pass threatened to destroy two private homes
fronting on the Gulf of Mexico.

During the Panel's deliberations on questions of altering or not
altering Midnight Pass, the Pass was inadvertently closed as a consequence of
an unsuccessful attempt by the threatened property owners to relocate the
inlet channel. The channel relocation had been authorized by a local
ordinance passed October 4, 1983, The extent of alteration (i.e., total inlet
closure} cast a new light on the recommendations of the Blue Ribbon Panel,
which included: '

“.es that the following courses of action be taken,

independent of any action to open the Pass... That action be

taken to monitor the present and future water quality and

biota in Little Sarasota Bay, inlet and bay hydraulics, and

the position of the beach in the vicinity of the Pass, so
that future decisions can be made with a better

understanding of actual conditions.” (1)

A monitoring program was justified by Panel members in that a lack of
detailed information about the Pass and Bay area had hampered the Panel in
their efforts. After the inlet was closed, the Panel considered it imperative
to follow the response of Little Sarasota Bay to inlet closure. There was no
preconceived notion that the Bay would change immediately or over a longer
period; the Panel’'s feeling was that additiona)l techmical information would
support any attampt at future management regardless of the nature of decisions
™0 be made.



Scope

The monitoring program was devised under a cooperative effort by Mote
Marine Laboratory and the Sarasota County Coastal Zone Management Division.
The comtract scope of work involved eleven (11) task elements which were
designed to assess the ecological status of Little Sarasota Bay. A tabular
summary of the task elements and work schedule appears in Table 1. Sampling
stations are shown in Figures 1 and 2. The Coastal Zone Management Division
(CZM} and the University of South Florida Geology Department (USF) each
undertook specific tasks while the bulk of the work effort on remaining tasks
was conducted by Mote Marine Laboratory (MML).

The report summarizes the findings of the monitoring program in order
to create a context easily understandable by the concerned citizen. While the
information generated by this monitoring program will be used as the basis for
continued technical dnvestigation and long-range plamning and resource
management, it will also serve to reveal the present ecological status of
Little Sarasota Bay.

II. GEOGRAPHICAL SETTING.

Little Sarasota Bay 1s a seven (7) mile long, narrow embayment H.e.,'
lagoon) separated from the Gulf of Mexico by two barrier islands, Siesta Key
and Casey Key. Until recently, 1t was directly conmected to the Gulf of
Mexico by Midnight Pass between these islands. Little Sarasota Bay has
secondary (indirect) connections with the Guif of Mexico via the Intracoastal
Waterway (ICW) through Roberts Bay and Big Pass to the north and through
Dryman/Blackburn Bays and Yenice Inlet to the south. Historically, there were
other locations for direct Gulf comnection with Little Sarasota Bay, namely
Little Sarasota Pass (1883) and Muskateers Pass (1921).

The drainage basin of Little Sarascta Bay encompasses a land area of
15.0 square miles. Several tidal creeks flow relatively short distances into
Little Sarasota Bay, e.g.: Matheny Creek, Elligraw Bayou, Clower Creek,
Catfish Creek, and North Creek, While the drainage basin is approximately 30
percent developed, development is proceeding throughout the remaining portions
of the basin at a rapid pace.
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(O - WATER QUALITY & HYDROGRAFHY

_ PHYTOPLANKTON (Analyzed)
ICHTHYOPLANETON (Collected)

- MACROALGAE & PHOTOMETRY

- ICHTHYOPLANETON (Analyzed)

BENTHIC INFAUNA (Collected)

BENTHIC INFAUMA (Analyzed)

= SEAGRASS QUADRAT

- MACROALGAE TRANSECT (Stations
mmbered west to sast, 0 - #)

alD @+ e

LITTLE SARASOTA BAY

Figure 1. 1984 Ecological Momitoring
Program Sample Locationm.
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Rainfall 1is highly seasonal in nature, averaging about 53 inches

annually. About 65 percent of the annual rainfall occurs in the four month
period Jume through September. Historically, annual average rainfall has
ranged from a minimum of 34 inches to a maximum of 93 inches.(3) Analysis has
ghown that 14.8 inches of rainfall excess or runoff over this drainage basin
is eguivalent to the entire volumée of the Bay.(4) Single rainfall events of
ong half this volume occur fregquently. These amounts can have a significant
effect on salinity and the water quaiity of the Bay as well as having a major
impact on channel scouring within the inlet. The potential wasteloads from
septic tank systems, waterfront marinas, improved and unimproved pastureland,
roadways, and land development activities are significant but not well
documented in Little Sarasota Bay.
' Approximately 80 percent of the natural shores have been altered by
dredging, fi11ing, or the construction of seawalls and revetments.(5) Manmade
drainage networks (i.e., canals, pipes, ditches) have altered the historical
patterns of surface water runoff. Matural shores and flood prome upland areas
are critical in the overall biological treatment and assimilation of waste.

Little Sarasota Bay 1s designated as Class III State waters.(5)
Shellfish harvesting is not apprmd for these waters due to concentrations

{both real and Wunﬂlﬂ of fecal coliform bacteria and fecal viruses from
human waste.

I11. BAY CONDITION DURING 1584

Did the condition of Little Sarasota Bay deteriorate during 19847

In order to create a context for comparison, we examined basic hydrographic
parameters for Little Sarasota Bay during 1984. Figure 3 depicts the 1984
record of precipitation averaged from four stations within Sarasota County.
Monthly totals ranged from 6.6 inches in July to 0.2 inches in December. The
annual total precipitation averaged 33.9 inches. This relatively low annual
rainfall amount is mearly 2 record minimum since 1944, Less than half (45%)
of the total rainfall occurred during June through September. This period
normally accounts for two-thirds of the amnual rainfall. In sum, the year
1984 was dry with little seasonal variation in rainfall amounts.

e
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The consequences of low rainfall are revealed in salinity trends fin
Little Sarasota Bay during 1984. Salinity in the Bay ranged from a maximum of
15.7 parts per thousand {ofoo) to a minimum of 23.4 ofco (Figures 10 and 26).
average salinity varied spatially throughout the Bay from 29.6 to 31.2 ofoo.
Comparable 1984 monitoring by Sarasota County Pollution Contrel (SCPC)
revealed salinities of 32.0 ofoo maximum to 15.0 ofoo minimum. In comparison,
1083 SCPC data ranged from 30.0 o/oo to 16.0 ofco. On a bay-wide basis
salinities were depressed for periods of time following rainfall events but
recovered to recent average conditions quickly. Maximum salinities were
somewhat higher than previous years due to the low, uniform monthly rainfall.

The sampling program was designed to bracket the warm wet season
(May-October) which would 1ikely show the most significant impacts. Because
1984 was a dry year, little seasonal variation in rainfall was apparent.
Given this condition, the analysis of Bay gquality was simplified since the
temporal data base was more directly comparable and representative of annual
average conditions,

A summary of violations of 5State water quality standards is shown in
Tables 2 and 3. Water quality stamdards for Little Sarasota’ Bay have been
established according to its classification as Class [11 State waters. This
classification is based upon public benefit., Class III State waters are used
for recreation, as well as the propagation and meintenance of healthy, well
balanced populations of fish and wildlife. Class Il State waters are used for
shel1fish propagation or harvesting, while Class I State waters are used as
potable watar supplies. Each higher class has more stringent water quality
standards than the next lower class.

During the 1984 Little Sarasota Bay monitoring program, nine (8}
violations of the dissolved oxygen standard were reported during twelve
sampling dates (173 observations). Considering SCPC monitoring for ten other
sampling dates, three (3) additional dissolved oxygen violations were reported
fn 1984 (50 observations). In comparison, SCPC monitoring revealed fourteen
(14) dissolved oxygen violations during 1983 for ten sampling dates (50
observations). The number of violations in 1984 are considered few, although
we recognize that most measurements were made in daylight so that nighttime
oxygen minima were not cbserved.



Table 2. Water Quality Violations Summary - Little Sarasota Bay (LERB)
Vicinity. Data supplied by Sarasota County Follutiom Comtrol
Lab based on approximate bimonthly sampling.
Revised 1/31/85.

Tiolacions
Station =10 =10 o=5 o=8 p=1l0 o=10
Number Location 1984 1983 1982 1981 1980 1979
i3 = 000
535 Phillippi Creek 0O ooodxxx X oféd 0
(mouth)
536 LSE #57 (ICW) X 000X o f
537 Coral Cove 00X 000DOX o 00 000
{canal mouth)
539 LSBE #48 (ICW)
609 LSE #38 (ICW)

0 Indicates single Dissolved Oxygen determination below State
standards ( < 4.0 ppm}.

# Indicates single total coliform bacteria determination above
State standards ( > 2,400 colenias/100 ml).

X Indicates single fecal coliform bacteria determination above
State standards ( > 800 colomies/100 ml).

L

Table 3. 1984 Water Quality Violations Susmary - Little Sarasota Bay
Ecological Monitoring Program. Twelve sample dates.

Statiom
Fumber Viclations Data
1 0 B/8
5 o 811
& o0 6/25, 8/8
9 00 B/8, Bf14
13 000 8/8, &/14, 9/11

0 Indicates single Dissclved Oxygen determination below
State standards { < &.0 ppm).



Regarding bacteriological quality, Pollution Control reported four (&)
fecal coliform violations during 1984 for ten sampling dates. Similar
monitoring im 1983 revealed six (6) fecal coliform viclations and one (1)
tomal coliform violation for ten sampling dates. In general, the observed
trend of 1984 water quality violations was consistent with recent historical
trends for the Bay.

Color is one of the most visually apparent water quality parameters of
those tested in 1984, The casual visitor to the bay perceives not just the
degree of clarity or murkiness, but the shades of light or dark and the tint
from green or blue to red or brown. A comparison of color values for the
waters of Little Sarasotza Bay 15 shown in Table 4. Color values are
determined on a scale that ranges from clear to tea colored. As perceived
visually from shore, 40-50 color units appears tea colored, while 5-10 units
appear clear. The color is produced by leachate from vegetation, debris, and
soils during rainfall. From May through October 1984 color ranged throughout
the Bay from 28 units maximum to 5 units minimum with an overall average of 14
units. Comparable data for the entire year from Pollution Control menitoring
indicated a slightly wider range for two mid-Bay stations (#539 and #609) of
45 units maximum to 10 units minimum with an average of 23 units. Moni toring
during 1983 indicated a slightly higher set of ranges and means for these
stations of 50 units maximum to 15 units winimum with an average of 26 units.
From this amalysis we conclude that color values for Little Sarasota Bay as a
whole during 1984 were approximately the same if not slightly lower than 1983.
This finding 15 consistent with the low average rainfall during 1384, since
color values tend to increass with increased runoff to the Bay via tidal
cresks and upland drainage networks.

Several geographic areas of Little Sarasota Bay have been identified as
"hotspots” or areas of relatively poor water quality. Stations 1, 6, 6, 9 and
13 violated State water quality standards for dissolved oxygen. A rank order
of dissolved oxygen ranges reveals that these same stations experienced some
of the largest variations of dissolved oxygen over the tidal cycles
investigated (Table 5).

- 10 =



Teble 4.  Summary of Color Valuss for Little Sarasota Bay at Selected
Statioma inm 1983 and 1984,

b

1984 1983°
o Calor Tnite Color Tnits

Station Max. Mgan Min. Max. Mean Min.
#539 (PC) 40 (28) 10 45 27y 15
#6009 (PC) 55 (22) 10 b il (26) 15
#5 (e} 26 (16) 10 HD

#10 (L) 18 {13) 8 HD

All Stations (MML) 28 (14) 5 . 11]

a) PC = Pollution Control Monitoring
MML = Mote Marine Lab Momitoring

b) Sample dates span 12/83 - 12/85 for PC stations and
5/8& = 10/84 for MML stations.

c) Sample dates span 2/83 - 11/83 for PC statioms and
No Data (ND) for MML stationm.

- 11 =
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The association of dissolved oxygen violations with relatively large
ranges of dissolved oxygen 1s a partial function of depth since deeper
stations exhibit larger differences due to low light levels and high benthic
oxygen desand near the bottom. Table § shows that the deepest stations (e.g.,
along the Intracoastal Waterway) exhibited no comsistent trend toward
dissolved oxygen stratification. However, a trend toward dissolved oxygen
stratification at stations in the vicinity of the former inlet is evident
(e.g., Statfons B, 7, 5, 6, and 13).

Heavy accumulations of drift macroalgae were observed in several
locations in Little Sarasota Bay during 1984. Such accumulations produce odor
and oxygen deficits in quiet bay areas and may compete with seagrasses for
light. These locations included Statioms 4-2, 12-4, and 31-1 (14-2 in Figure)
as shown in Figure 1. These hotspots should be investigated regularly in
order to assess future conditions. Significant losses of ssagrass cover were
observed at two of five permanent reference statfons im Little Sarasota Bay.
Declines im shoot density, blade length or area, and blade density at Stations
1 and 4, and to a lesser degree at Station 5 were observed. Losses at
Stations 1 and 4 were attributable to floating mats of macroalgae which
colonized the permanent quadrats and vicinity and then grew to proportions of
near total cover. Seagrass beds were consequently smothered and shaded by the
macroalgae which led to the demise of the aboveground leafy portion of the
plants. Further monitoring can revea]l whether this decline is a permanent
impact or 1f regrowth will occur in the absence of the algal mat. Due to lack
of recent historical data, it 1s difficult to assess the extent to which this
represants an abnormal condition.

An amalysis of the phytoplankton community in Little Sarasota Bay
during 1984 revealed two bloom periods. A bloom is a condition in which cell
dens{ties exceed average conditions by one or more corders of magnitude.
Blooms create odors, discolor the water or cause cily films, and cause oxygen
deficits. Figure 4 depicts these peaks in abundance averaged for all stations
during the June 25 - July 18 and August 8-14 sample dates. Low average
species richness, density and equitability occurred at all stations during
these periods, which further d{ndicated phytoplankton bloom conditions.
Species richness (1.e., Margalef's Index) is a relative measure of the number
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of species present in a sample population. Equitability (i.e., Pielou's
Index] 1s a relative measure of the evenness of the distribution of aill
individuals among the specfes present.

Two hotspots in terms of phytoplankton abundance were noted durimg 1984
at Stations 9 and 13. As depicted in Figure 5, high average abundance (i.e.,
mmber of cells) over time was indicated at these stations, while an overall
trend toward decreasing abundance was cbserved from north to south in the Bay.
Station 13 experienced a continual state of bloom from the August 8 sampling
period until the end of sampling, which was not indicated at other statioms.
Low equitabfility (1.e., evenness] for this period indicated that the bloom was
composed of a disproportiomate abundance of one or few species. Table 14
confirms this indication in that 70 percent of the species composition during
this time was attributable to one species of centric diatom.

Conclusion

In summary, the condition of Little Sarasota Bay as a whole did not
deteriorate significantly during 1984. Bactericlogical and dissolved oxygen
conditions were equal to or slightly better than 1963. Color values were
similariy equal to or s1ightly improved over 1583 conditions. Although two of
five seagrass stations exhibited cover losses associated with macroalgae, and
relatively high phytoplankton abundance was experienced at two locations in
the vicinity of Midnight Pass, 1t is not possible to say that this represents
a deterforation over recent historical conditions. Overall, the Bay
experienced abmormally low rainfall during 1984 and comsequently associated
impacts were lessened. A normal rainfall event ({.e., greater than 1 inch 1in
24 hours) following such an extended dry period may be expectad to increase
wasteloads to the Bay resulting in more significant impacts. Additiomally, it
Bust be remembered that recent historical conditions for Little Sarasota Bay
included a tidal inlet (f.e., Midnight Pass) with a diminished capacity
relative to flow and flushing ability, as related to diminished cross
sectional area., Only sixteen percent of the tidal prism volume of the entire
Bay was being contributed by Midnight Pass in 1982. Therefore, the expected

ismediate fmpact on the Bay resuiting from inlet closure was found to be
s1ight.
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I¥. SPATIAL YARIATION IN THE BAY

Are other areas of Little Sarasota Bay different than the fmmediate vicinity
of Midnight Pass?

In order to facilitate this analysis Little Sarasota Bay was subdivided
into zones based upon hydrographic features. [Information used to delimit the
zones came principally from current u:lnnity profiles of the Bay, The
profiles included both observed and simulated current velocities for a variety
of tidal conditions. The actual data were collected during the monitoring
program in 1984 as well as im 1982. The simulated velocities were taken from
a hydrodynamic numerical model of Little Sarasota Bay calibrated with 1982
data. Simulated current velocity profiles were examined for the nearly closed
inlet condition which existed in September 1983.

Figure 6 defines tidal current zones for the simulated condition of
near total inlet closure and shows three areas with distinct movement and one
null zone, Figure 7 defines zones based on observed current velocities
recorded during semidiurnal tides under a condition of total inlet closure.
An expanded null zone is evident with two zones of distinct movement.

Figures 1 and B8 were prepared to overlay physiographic features and
the existing metwork of sample locations of the Bay on the tidal current
zones. Five geographic zones were generated along the longitudinal axis of
the Bay with Zone III {Midnight Pass area) divided into east and west
components (Figure 9). Zone VI 1s the Gulf of Mexico in the vicinity of the
former inlet.

Figures 10 and 11 show a zonal summary of the mean values and ranges
for several water quality parameters monitored throughout the study. Although
water temperature variation was nearly equal throughout the Bay, salimity
values fndicated a small difference between the Midnight Pass area and the Bay
as & whole. Lowest salinities were encountered near the former inlet and near
the morth end (1.e., Stickney Point), while higher salinities were usually
encountered near the southern end {(i.e., Blackburn Point). This pattern is
consfstent with the location of the tidal creeks im the northern and central

- 17 =
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LITTLE SARASOTA BAY

Figure B. Bathymetric Zones of Little Sarasota
Bay. Lines indicate aress of flow
restriction due to topographic
barriers.
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LITTLE SARASOTA BAY

Figure 9. Geographic Zomes of Little
Sarasota Bay.
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region of Little Sarasota Bay (e.g., Phillippi Creek, Matheny Creek, Elligraw
payou, Catfish Creek, and North Creek) which contribute fresh water to those
regions.

Although the average dissolved oxygen condition did not indicate any
clear zomatiom of the Bay, an analysis of mean surface-bottom differences of
dissolved oxygen was quite revealing (Table 6). Stations B, 7, 5, 6, and 13
exhibited the largest surface-bottom difference in dissolved oxygen. These
results clearly distinguish the water area surrounding the Bird Keys of the
Midnight Pass area from the rest of the Bay, which 1s consistent with the
finding that the water mass in this area exhibited no distinct flushing. The
null zone fdentified in Figure 7 15 thereby refiected by the data on dissolved
oxygen stratification.

Color values paraileled the salinity trends by zone throughout the Bay,
which would be expected due to the association of freshwatsr runcff with
colored water. Average color values were higher in the central region of the
Bay near the former inlet and North Creek while peak values occurred in the
north Bay near Stickmey Point, refiecting the influence of Phillippi Creek in
that zone. ;

Nutrient data fndicated a trend of higher average nutrient levels in
the morth end with lower average nutrient levels toward the south end. The
trend of decreasing total phosphorous levels from north to south was quite
consistent. A trend toward decreasing nitrogen levels from north to south im
the Bay was also evident., For total nitrogen, the trend was slightly obscured
in the vicinity of the former inlet where consistently high levels of nitrogen
were found, indicating a possible source of nitrogen input in this area.
Reactive silicate levels also decreased from morth to south in the Bay, but
high silicate levels were occasfonally encountered in the Midnight Pass area.
Nutrient levels usually did not change as a function of tidal stage.
Chiorophyll a content of the water (am indication of phytoplankton abundance)
peaked in the north end of the Bay and decreased consistently to minimum
levels at the south end of the Bay.

Analysis of macroalgal populations throughout the Bay over time
revealed a dominance by two species, Gracilaria verrucosa and Acanthophora
spicifera (Figure 12). These species and G. wverrucosa in particular are
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considered to be indicators of eutrophic (over-mutrified) conditions, and are
wndesirable in large quantity. In Zome I, Gracilaria approximately equalled
Hypnea cervicornis as a dominant. In Zome II Gracilaria showed dominance over
Acanthophora amd Spyridia filamentosa. two lesser dominants. In Zone ILIN,
Acanthophora much exceeded Gracilaria spp., while in Zone IIIE Gracilaria
dominated over Acanthophora, which in turn was dominant over blue-green algae
(Cyamophyta). In Zome IV, Gracilaria was dominant over Acanthophora, while in
Zone V Gracilaria was dominant over a1l other occasional forms.

Some seasonality in dominance by species was observed during 1984 as
exhibited by Figure 13. In general, mixed populations dominated by Gracilaria
verrucosa which were evident during the initial phases of the monitoring
program were succeeeded by slightly less diverse populations dominated by
Gracilaria verrucosa and Acanthophora spicifera.

There was a gradient of high to lTow algal cover values frnl north to
south in the Bay (Figure 14). Ths trend was seen for both total percent
cover (Figure 14) and percent cover of dominant species (Figure 15) and may
reflect nutrient treads previously ifdentified for the Bay, Over the period of
study, percent cover by macroalgas increased significantly in the mid-region
of the Bay or Zomes II, IIIN, and IV (Figure 16). A simflar trend was evident
for the change in percent cover by dominant species (Figure 17}). This high
growth area of the Bay is associated with Tow curreat velocity profiles and
distinct surface-bottom dissolved oxygen differences {dentified pmiouﬂ:.r in
this report,

Since light is a limiting factor for macroalgae, it is interesting to
note trends in transparency for the Bay during 1984, as measured by secchi
depth and the extinction coefficient (Ke). Secchi depth may be interpreted as
the depth of water in which the bottom fs clearly visible, and the extinction
coefficient as a number describimg the rate at which 1ight is attenuated while
passing through water. Figure 18 indicates a decline in transparency based
on extinction coefficients for Zone ¥ during 13984, while 211 other zones show
2 51ight increase in transparency (e.g., 0-283). Although the mean extinction
coefficients for all zones in the Bay were approximately egual and indicated
similar conditions of tramsparency bay-wide throughout the sampling period,
$1ightly higher maximum values of Ke (lower transparency) were evident in the
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mid-region of the Bay (Figure 19). This finding was correlated with
relatively high phytoplankton densities in this zone of the Bay.

Table 7 illustrates zonal variation of phytoplankton abundance averaged
over 411 sample dates in 1984, It is evident that Zome I]1IW was characterized
by the highest mean phytoplankton abundance in terms of nusber of cells per
mi1111iter (# celis/ml). In fact, mean phytoplankton abundance in Zome III
exceeded maximum phytoplankton abundance in all zones except Zones I and II.
A trend of decreasing phytoplankton abundance from north to south in the Bay
was previously identified in this report. It is apparent that Zones [, II,
and IIIW exhibited the widest ranges of phytoplankton abundance including the
largest average phytoplankton populations (f.e., number of cells) throughout
the monitoring period.

Phytoplankton communities within each zone were compared to determine
if differences in community structure existed within the Bay.(12) The
analysis revealed north and south assemblages which overlapped in the vicinity
of Midnight Pass (Figure 20). Some variabilfity in similarity existed during
the first few sampling datas, whereas the later sampling dates revealed a more
consistent pattern of community divergence. Differences in phytoplankton
assemblages were due to varfations in abundance based on percent composition
(1.e., shifts in degree of dominance by species), while the dominant species
identities remained fairly constant.

Similarity values were divided into five percentage groups which
describe the communities comparisons: wery high (100-80%); high (79-60%);:
moderate (59-40%); low (39-20%) and very low (19-0%). Zomes I, II, and II1IE
were highly similar overall amd represented the northern phytoplankton
community, as shown in Table B. Zones II and IIIE were also highly similar to
Zones IV and ¥; together these four zones comprised the southern community.
Zones II and IIIN were also highly similar overall; however, Zone [ILINW
community structure did diverge during later sampling dates. Ione 1IIW
phytoplankton communities did mot display a high similarity to any Bay zone
during five of the last six sampling events. The northern and southern
phytoplankton communities overlapped around Midnight Pass (Zones II and IIIE)
in Figure 20, an area which coincides with the hydrographic null zone (Figure
7). The fact that the southern assemblage encompassed more zones than the

- 13-
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Table 8.

Megan percent similarity values betwaen zone pairs using
Czekinowski's Index on phytoplankton data base. Values

interpreted as:

Very High (100-80%), High (79-60%),

Moderate (59-40%), Low (39-20%), and Very Low (19-0X).

ZONE

ZOHE I CIT IT1E ITIW w v

I1 6763
ITIE + 6056 6888
ITIW .5820 6135 3063

Iv 3918 6861 T094 . 3902

v 3685 6341 L7220 3157 « 7270
Vi L4294 L4702 3234 3324 ATEG .56B&

e T



northern supports the concept of a larger tidal prism coming through Blackburn
point. The zone in the immediate area of Midnight Pass has developed a
distinctive phytoplankton community. This community developed slowly and by
august had diverged sufficiently to be considered dissimilar to the other Bay
zones. The northern zones of the Bay (I and II) exhibited a slightly higher
mean number of species, species richness, and diversity value than the
gouthern zones (IV and ¥) (Table 7). However, the southern zones displayed a
slightly higher equitability (evenmess) value. The middle zones (IIIE and
IlIW) had higher mean mumber of species and diversity than the other zones,
but this 1s probably an artifact of pooling multiple stations in these zones.

Conclusion

In sumsary, the immediate vicinity of Midnight Pass is ecologically
distinct from the Bay as a whole, Geographic zones constructed for the Bay,
based on tidal current conditions, exhibited ecological comditions which
further support a conclusion that the Bay is composed of distinct regions. A
null zone of no distinct water motion was fdentified in the central region of
the Bay which exhibited Tow salinities, wide dissolved oxygen ranges and high
color values in comparison to other Bay zones. MNutrient levels exhibited a
north to south gradient, but this trend was broken by elevated nitrogenm and
silicate levels in the wicinity of Midnight Pass, While phytoplankton
abundance and chlorophyll a values also exhibited a north to south gradient,
the phytoplankton community in the vicinity of the former inlet was shown to
be distinct from other Bay zones. Macroalgae conditions paralleled nutrient
trends, indicating a percent cover gradient in the Bay from north to south,
Again, the central region of the Bay proved to be a high growth area for
macroalgae. 51ightly reduced transparency was also noted for this midsection
of the Bay.



V. GULF-BAY COMDITIONS AT MIDNIGHT PASS

Is the bay-side vicinity of the Midnight Pass area different than the
gul f-side vicinity of Midnight Pass?

This analysis was undertaken by relying upon a comparison of Zones ITIN
and Iones VI defined in the preceding section. Zone IIIN encompasses the
water area surrounding the Bird Keys at the mouth of the former inlet and Zone
¥l répreunu the Gulf of Mexico (Figure 9).

A review of basic water quality parameters indicates that bay-side
water quality was generally nutrient-enriched in comparison to the gulf-side,
For essentially all chemical parameters investigated, gulf-side values were
substantially lower over time than mean bay-side values (Figure 11). This was
true of tota]l phosphorus (TP), total Kjeldahl nitrogen (TKN), and reactive
silicates [5102-51], 'H'I'I‘"I nitrate-nitrite nitrogen lllﬂaq-m =N} levels were
equally low in Bay and Gulf (Figure 21 through 24). The maximum gulf-side
values for TP, TEN and Siﬂz-s'i throughout the monitoring period were
approximately less than or equal to the minimum values encountered on the
bay-side of the former inlet (Figure 1l1). This trend was also noted for
chlorophyll a and color (Figures 10 and 11).

Water temperature was {dentical in the Gulf and Bay zones (Figure 25).
Minimum gulf-side salinities were higher or approximatsly equal to the mean
salinities which occurred on the bay-side (Figure 10). In gemeral, however,
the Gulf exhibited higher salinities over time than the Bay (Figure 26). This
condition represents the holding of freshwater 1n the Bay as a result of inlet
closure. Dissolved oxygen conditions on the average were similar in Gulf and
Bay due to temperature and depth similarities. However, the Gulf exhibited
narrower dissolved oxygen ranges tham the bay-side vicinity of Midnight Pass,
which exhibited some of the largest dissolved oxygen ranges encountered during
the study (Figure 10 and Table 5).

The phytoplankton community exhibited relatively low abundance in the
Gulf compared to the bay-side vicimity of Midnight Pass (Figure 5). However,
the gulf-side exhibited relatively high community diversity and equitability.
An analysis of cosmunity similarity between zones for each sampling date
indicated that the phytoplankton community in the Gulf exhibited an overall

-39 -
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Tow similarity (approximately 33%) to Zone IIIW (Table B). The dissimilarity
of the Gulf and Zone IIIW became increasingly apparent during the later
sampling events when the last six comparisons revealed five Tow similarity
values and one wvery low similarity value. The gulf-side phytoplankton
exhibited no overall high similarity to any Bay zome but on two of the twelve
sample dates displayed high similarity to the Bay (except Zone IIIN).

One of the most striking indications of differences between Gulf and
Bay was revealed by the {ichthyoplankton anmalysis. Although it was not
possible to fdentify bay-wide variations due to the limited number of samples
which could be processed, the data indicate that the bay-side assemblage of
eggs and larval forms of fish and shellfish was affected adversely by inlet
closure, Table 9 1s a 1ist of ichthyoplankton taken from three stations in
Zone 1II (Bay) and a single station in Zome YI (Guif). Thirteen species of
fishes (out of a total of thirty two species identified) were not shared
between the Bay and Gulf. Eight species which occurred in the Gulf did nmot
show up in the Bay, primarily the pelagic species. Five other species which
occurred in the Bay did not occur in the Gulf, primarily the gobies,
pipefishes, and silversides. The guif-side of the former inlet was
significantly different in species composition of fchthyoplankton than the
bay-side zone. The Gulf exhibited higher numbers of species than the Bay and
also showed the highest number of iadividuals when Bay Zone III was averaged
overall (Table 10).

Eggs of the herrings, sardines, drums and anchovies were much more
abundant than larvae but, except for anchovies, the bay-side egg populations
of these species were less abundant than on the gulf-side (Table 11). Larval
forms of the stome crab, gobies, blennies and anchovies were most abundant of
all the bay-side species. In the Gulf, Jarval forms of stone crab, herrings,
soles, bumpers, sardines, and anchovies were most abundant, Although this
analysis does not account for seasonality, it 15 apparent that the lack of a
tidal inlet corridor disrupted migratory habits of fish and shelifish and
reduced access to areas which their eggs, larvae and juveniles would have
utilized for nursery and shelter.
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Table 9. Species List of Ichthyoplankron Collected in Little Sarasota

Bay in 1984, Lines indicate mo occurrence in Bay or Culf
with total oumber of species emumerated at bottom of Tabla.

158 EGGS: BAY GULF
upeidae Herring
larenguls jaguana Scaled sardine -
mehoa mitchilli Bay anchovy
iaenidas Drums
soleidaa/Triglidas Soles/Searcbins
 [SH LARVAE:
lupeidae Berring —
srengula jagusna Scaled sardine
Opisthonema oglinum Spanish sardine
ipchoa mitchilld Bay anchovy
echoa sp. Anchowy
woblesox strumosus Skilletfish —
Itherinidse Silversides e
ZOSEAT AE Dwarf seahorse -
thus scovelll Gulf pipefish T
oroscombrus chrysurus  Atlantic bumper
goplites saurus Leacherjacket ——
ucinostomus Sp. Mojarra
Scisenidae Droma
Bairdiella chrysocura Silver pearch
yuoscion nebulosus Spotted ssatrTout
denticirrhus ap. Kingfish (i.e., whiting) —
Chaetodiptarus fabar Spadefish -
flenniidae Blennies
bilidas Gobias —
Bathygobius soporator Frillfin goby
::Eiﬂ-lﬂl robustums Code goby
rogobius gulosus Clown goby —
Soleidae/Triglidae Soles/Searcbins
Achirus lineatus Lined scle
Prionotus sp. Searobin —
Ehﬂ.ﬂll plagiusa Blackcheek tonguefish —
INVERTEBRATES :
H'-'lli..___m mercenaria Stona crab
Fenaeus duoranm Pink shrimp
TOTAL SPECIES 3 5

(not represented)
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Table 10, Summary of Ichthyoplankton Population;
over all sample dates. Maximism, Mean,

statistics averaged
and Miniwoem values

as indieatad,
Station & Station % Station 14 Station 15 Bay
{W=8) B=2) (H=5]} (B=d ) (M=14)
Moo imum }ur._rm
Mean) of Statioms
Minimum 6, 9, and 15
Fumber 10 12 20 15 15
of (B.3) (11} {15.3) (10.5) (9.3)
Species £ 10 3 7 &
Humber of 3,129.% 243.2 23.857.0 28,762.4 2B,762.4
Individuals (430.4) (236.0) {4:8B5.8) i7,324.7) [2,356.8)
Per 100 M3 7.4 228.7 216.3 44.4 7.4
Margalef's 6. 290 4.66]3 6.425 E.464 6.290
Richnass {4.128) (4.218) {4.932) (2.787) (4.044)
1,265 3.772 0.816 3.093 1.265
Fielon's 1.992 1.425 1.768 1.548 1.9632
BEquitabilicy (1.566) (1l.132) (G.981) [1.185) (1.372)
0.682 0.83%9 0.054 0.337 0. 337
Diversity 1.992 1.425 2:125 1.458 1.992
(E') (1.422) (1l.165) (1.210) {1.073) {1.285)
0. 651 0.905 0.045 0.396 0.386
Simpson's 0.688 0.600 0.5986 0.789 0.789
Domd nance (0.354) ([0.463) {0.478) [0.484) (0.407)
0.161 0.325 0.183 0.317 0.181




Table 11.

Summary of Ichthyoplankton Abundance Averaged over all

sample dates,
Freguency Mean Nomber of Importancea
of Ocourence Individual s Val ve
%) Per 100 m? (Deminance)

Bay Gulf Bay Gul £ Bu.g' Gualf
FISH BE&EGS5:
Herrings 7 100 £0.1 302.1 0.1 T.6
Scaled sardine i} 17 3243.8 13.7
Bay anchovy 79 17 2005.6 - 20.7 2.0
Drums TS 100 248.7 T32:5 15.1 35.5
Boles/Searohins 9 50 2:1 0.4 3.8 0.1
nidentified 29 50 0.3 0.4 0.9 G-l
FISH LARVAE:
Harrings a &7 18.0 T.4
Scaled sardine T 33 0.1 T.7T 0.7 2.9
Spanigh pardine T 67 0.1 39.0 <0.1 0= 3
Bay anchovy 50 a3 24.5 23.0 1.4 1.6
Anehwoy 27 83 - 5.2 32.1 2.8 1.9
illetfish 1] A7 0.1 .1
Silver aideas T a 0.3 1.0
Cwarf seahorssa 14 0 0-1 0.2
Gulf pipefish 43 [} 0.3 0.5
Atlantic bumper 14 B3 0.1 32.0 0.1 1.8
Leatherjackat ] 13 0.3 0.1
Mojarra T 50 0.1 0.8 £0.1 0.1
Orums 14 a3 0.1 4.2 0.1 0.3
&ilver perch 7 33 0.1 0.3 0.2 0.1
Bpotted seatrout 14 50 0.4 0.8 £ 0.1 0.2
Kingfish (i.e. whiting) o 83 4.5 0.6
Spadefigh 1] EQ . 0.6 0.2
Blannies &4 50 l.4 C.4 2.1 0.1
Gobles 14 0 1.0 2.2
Frillfin goby 7 17 0.1 0.1 £ 0.1 0.1
Code goby 100 50 13.9 4. l8.8 0.8
Clown goby 36 0 1.4 2.6
Bole/Searoblin i 17 0.3 [+ P §
Lined sole 3 100 0.5 10.5 0.4 1.1
Blackcheak tonguafish o 17 0.1 <0.1
Unidentified 43 B3 0.9 2.7 1.5 1.1
INVERTEBRATES
Stone crab 74 B3 65.13 36l.0 20.5 18.13
Pink shrimp T 17 0.1 0.1 0.3 <0.1
TOTAL 2372.7 4886 .0

- §] =



Conclusion

The bay-side vicinity of the former inlet iz different than the
gulf-side. The lack of & corridor means a lack of tidal exchange in this
region of the Bay as well as a lack of direct access by organisms between the
Gulf and Bay. The relatively stagnant nature of the water mass gives rise to
wide dissolved oxygen fluctuations, decreased salinities, and elevated
nutrient levels as a result of trapping of runoff within the Bay. The
phytoplankton community reacts to these conditioms with high cell counts and
low similarity as compared to the gulf-side. The Jarval fishes were poorly
represented in the bay-side as compared to the gulf-side due to the lack of
direct access. Many of these species depend upon the nursery and shelter
aspects of the Bay for growth and maturatiom.
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¥1. ECOLOGICAL TRERDS IN RECENT YEARS

Was the Midnight Pass/Little Sarasota Bay area different in 1984 than in the
recent pasti?

The geological history of Midaight Pass has been reviewed elsewhere (7;
9). Recent hydrological conditions have also been addressed(2). Little
information 15 available regarding the water quality of the Bay over the past
10 years and even less is known of past biological relationships in the Bay.
Even 50, an attempt to synthesize available information is instructive.

The obvious fact about the Midnight Pass area today s that the inlet
is closed to tidal current. However, in 1955 the tidal prism of Midnight Pass
was determined to be about 2.7 x 10%ft® (Figure 29). Data collected in 1982
by Camp Dresser & McKee, Inc, (2) indicated that the tidal prism of Midnight
Pass was, at maximum, about 5.4 =x 1I::l'::w|'t3 and at minimum about 1.4 x lusftz'.
The change between 1955 and 1982 represented a decrease of two orders of
magnitude. The change was quite gradual owing in part to the flood dominated
nature of Midnight Pass. A1l data on tidal currents show that maximum flood
velocities were greater than maximum ebb velocities. Such tidal
characteristics resultad in met sand transport into the inlet; contributed to
a reduced tidal prism, and caused Midnight Pass to atrophy markedly during the
past two decades. In 1982 Midnight Pass was accommodating only 158 of the
total prism of Little Sarasota Bay while the major conduit of tidal flow was
the Intracoastal Waterway through the S5tickney Point (north] and Blackburn
Point (south) ends of the Bay. By December 1983, just prior to when the inlet
was closed, the tidal prism had been reduced even more.

It follows from this background that complete closure of Midnight Pass
would be expected to have relatively insignificant hydrologic impact upon the
circulatory characteristics of the Bay compared to nearly closed conditions.
Simulated results of a hydrodymamic model for a completely clesed scenario
were shown to marginally increase the volume exchanged through Stickney Point
and Blackburn Point.(8) When compared to 1984 hydrographic data collected
during this monitoring program (Figure 7)., it is evident that the maximum
tidal current velocities did not increase measurably but that the nodal points
shifted s1ightly to create an expanded null zone of no distinct water movement

- §3 -
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in the central region of the Bay. This zone is essentially the same as that
which was under direct Gulf influence when the inlet was partially open as
late as September 1983. The result is that tidal flushing in the immediate
vicinity of Midnight Pass ceased but this did not markedly influence other
regions of the Bay in terms of circulatory characteristics.

Rater quality and biological conditions in the vicinity of the former
fnlet must be expected to react to this cessation of direct Gulf influence.
While it was shown in the previcus section that chemistry and biology in the
bay~side vicinity of the former inlet was different than the gulf-side during
1984, what longer term changes are evident for the Midnight Pass area? Figure
25 11lustrates the water temperature trend during 1973 and 1984 and reveals
essentially identical conditions. Salinity data (Figure 26) indicate that the
Gulf experienced similar annual ranges for 1973, 1982, and 1984 while the Bay
at Zones II and IV experienced similar but lower annual salinity ranges than
the Gulf in 1983 and 1964. Table 12 shows conductivity trends between 1980
and 1984. The gradual diminishing of Gulf influence on the Bay is remarkable:
annual mean conductivities for these two stations decreased from 1980 to 1984
while both the maximum and minimum values for each year showed similar trends
toward lower conductivities. Figure 26 further supports the comclusion that
salinity conditions on the Bay side of Midnight Pass diminished as a result of
inlet closure (e.g., Zone IIINW vs. Zone VI).

Hutrient levels in the Midnight Pass vicinity during 1984 are compared
W 1973 data in Figures 21 through 24. MNitrate + nitrite nitrogen tmama-n
shows a similar range in values during 1973 and 1984, HNitrate-nitrite levels
were usually less than 0,005 ppm in both 1973 and 1984, The 1984 bay-side and
gulf-side values covaried while the bay-side was generally 0.010 - 0.015 ppm
higher than the Gulf side, perhaps indicating am interesting case of
subsediment water exchange across the narrow bar that currently plugs the
inlet. The bar is composed primarily of coarse shell which may be presumed to
be extremely porous., [Both total phosphorus (TP) and reactive silicates
{Stﬂz-Si ) covaried 1n similar fashion. Bay-side concentrations of these
nutrients were roughly two to three times the Jevels encountzred on the
gulf-side. Reactive silicates in the Gulf showed nearly identical ranges in
1973 and 1984 (Figure 24}.
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Table 12.

Annual Summaries of Maxisnam, Mean, and Minimem Conductivity

values at select locatioms in Little Sarasota Bay.

from Pollution Control Division,.

PC
Statiom

Conductivity {dmho/cm)

Data

#539

#1609

1984 1983 1982 1981 1980
4000 49146 49400 54800 53000
(40478)  (39287)  (42700) (50013}  (48720)
32000 29442 37400 §1200 28000
&5000 50434 51300 56200 23000
(42636 (41100) (450000 (51775) (50370)
36000 31701 AT200 41300 41000




Although l1ittle historical data are availabie concerning chlorophyll a
levels in the Gulf and Bay or the character of the phytopiankton community,
Figure 27 was prepared to indicate chlorcphyll a ranges encountered jn 1972
and 1984. Areas monitored in 1972 included the Gulf of Mexico (2 miles out),
Midnight Pass, and northern Little Sarasota Bay {4.e,, Zone ] and Zone II
equivalents). It is apparent that chlorophyll a levels were similar in 1972
and 1984,

The tan most abundant phytoplankton species fdentified for Little
Sarasota Bay in 1972 {10) were also representad in 1984 rollections {(Tablies 13
and 14) but not in similar propertions based on perceni composition, However,
this comparison is confounded by differences in identification and sample
size, making further elaboration inapproprizte.

Conclusion

In summary, if the obvious difference at Midnjght Pass is fgnored
(f.e., & closed tidal inlet}, Little Sarasota Bay has mot changed measurably
over the recent past in -relation to the select ecological parameters which
were investigated in this study. That is, ambient conditions which existad in
1972 and 1973 were essentially the same in 1984. Water temperature and
salinity ranges in Gulf and Bay encountered in 1984 were similar to 1973
condi tions. Limited nutrient level comparisons suggested that nitrogen
conditions have not changed significantly since 1973. Even phytaplankton
abundance, as 1ndicated by chlorephyll a values, seemed to be well within the
ranges encountered fin 1972 and 1973, Dominant phytoplankton Species
encountered in 1972 were also collected in 19B4. A1l this suggests that the
ecological character of the Little Sarasota Bay area, as influenced from land
and sea, has not shifted over the past decade.
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Table 13. Percent compesition of the ten most sbimdant phytoplankton

in plankton collections from the Heron Lagoon System,
June 27, 1972 {from Morril] et.al., 1974).

- Flooding t1ioe (0/00) -~ Dawn

phytoplankton Species station Number

: 1 K] i 5 I3 ]
skeletonemd costatum 51.3% 89.1% 91.02 79.0% 93,3% 86.6%
Chaetncerns sp. 28.3 7.0 7.3 17.1 5.7 10.2
Rhizosolenie setigera 4.0 0.9 0.4 0,1 0.1 g.3
Thatassionema nitzchiodes 5.0 0,2 * 0.1 * 0.4
Nitzchia closterum 2.7 0.6 0.4 1.9 0.2 0.8
Nitzchia longissima 1.2 0.1 * - * *
fiitzehia pangens 1.0 0.7 - - -
Paralia sulcata 4.4 * * * *
Gonysulax polyramma 2.3 0.1 0.1 * * -
Peridinium conicum 0.8 - 0.1 - * *

FEETng Tide - {1800] - Dusk

Skeletonems costatum 83,2 1.4  &B.5 £9.2 B2.0 88.5
Chaetoceros sp. 12.2 3.8 28.8 9.4 10.9 9.1
Rhizosolenia setigera 1.0 0.3 0.2 0.1 0.1 0.1
Thalassionema nitzchiodes 0.6 0.2 8.1 0.4
Mitzehia closterum 2.b 0.3 0.2 0.3 1.5 g.3
Nitzchia longissima 0.7 0.1 - * 0.1 -
Hitzchia pangens - 2.6 1.6 0.8 4.8 2.4
Paralia sulcata - & - - -
Gonyaulax polyramm * 0.4 0.1 0.1 d -
Peridinium conicim L * 5.1 0.1 * *

- 58 -



Teble l4.

Comparisons of ssmple parsmeters and percent accurrence of dom—

Inant phytoplatikton specles berween Zones I1IW and VI by sampling
date, (-)indicates specims not present.

SAMPLTNHG DATE/ZONE

SAMPLE
PARAMETER. 5f16/B4 5/31/84 6/11/84 6/25/B4
& TAXA ITTW" VI TTIW VI ITIW VI IIIW VT
No. of Species 43 27 42 32 27 34 2G
No. of Individuals 19.3 &.5 21,3 13.3 12.1 15.%9 23.8
(X 1000) N
Shannon=Wesver Diversity 2.37 2.5¢ 1.B§ 2.57 2.21 1.02 1.73 2
Equitshility (B*'/leg spp.) 0.63 0,79 0,30 0.74 0.67 0,57 0D.51
D
PHYIUM CHEYSOPHYTA A
Bacterlastrum sp. 5.6 - 0,1 Q.4 - 1,2 - T
Cerataulina pelagica - - - - - - - A
ChaetoceTor diversus - - .4 3.7 - - -
Chaecoceros lagciniosus L.5 - c.5 1,6 - 54.3 e
Chaetoceros muelleri 0.2 - 1.1 . 1.9 10.5 1.8 1.8
Chaetoceras radicans 33.9 - EE.3 67,2 - 1.8 -
Chaetoceron simplex 3.0 Q.5 0.2 - 0.1 1.4 -
Cheetoceror subtilis 1.0 - a.1 - - 0.8 ¢.2
Chaetoceron ap., A 16,3 - .5 2.5 22.6 3,7 2.1
Chaetoceros sp. © 3.0 4.3 0.2 - - - -
Leptocylindrus danicua - - 0.1 - - 0.6 -
Leptocylindrus minimus 1.1 1.9 2.0 1.4 0.2 - -
Witrmachia closteriumm 0.7 5.3 0.1 1.7 0.8 2.5 0.3
Nitzschia pumgens 1,2 1.% - 1.3 - - 0.2
Bhizoaolenia minimns 0.3 - 2.2 1.0 6.4 - 10.6
fhizosolenis satigeri 0.8 1.0 - 1.2 - G.2 -
Rhizosolenia stolterfothit - - - - - - -
Skeletonema costatim 14.2 20.8 4.3 1.7 2.3 4,5 -
Thalassiosira azestivalis 0.1 1.4 4.1 - - - -
Centric sp. A 4,31 24,6 5.9 4.8 25.5 7.0 45.7
Centric sp. B 0.3 1.4 3.2 4.0 2,1 0.4 4,5
Centric sp. C 0.8 2.4 .5 1.0 G,.4 - 8.1
Centric sp. D 8.3 9.7 £.2 0.6 5.6 0.4 2.4
Fermate sp. & 2.9 .5 0.8 - 0.8 - 24,0
Pernate sp. 0.2 1.9 - - - - -
Pennate sp, D - 1,4 0,4 - 0.2 1.2 0.1
. PEYLUM EUGLENOPHYTA
Phacus a3p, 0.4 4.3 0.5 0,4 4,7 0.2 0.9
PHYLOM PYRROPHYTA
Dinoflagellates unident, .1 - 0.¥ 1,2 0.3 1.0 0.3
FHYLIM CYANOPHYTA
Trichodesmium 5p. - - - - - - -
Phytoflagellates unident, 2.1 2.9 4.4 5.0 11,7 7.4 4.2
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Tsbhle 14. Continued.

SAMPLING DATE/ZONE

SAMPLE
PARAMETER 7/1B/84 7/26/84 B/B B4 g/14/84
E TAXA IIIN VI ITIIW VI IIIW VI ITIN  ¥1
No. of Species 43 26 27 12 a7 17 25 23
No. of Tndividusls 23,6 E.b o8 4.2 40,0 5.5 66,9 B.4
(X 1000) :

Shannon=-Wegver Diversity 2,14 2,50 2,26 1,18 1,23 1.70 1,34 1.5%
Equitability (E'flog spp.) 0.57 0.77 0,69 9,47 0.37 0.80 0,42 O.51

PHYLUM CHRYSOPHYTA
Bacteriastrm 8D.

]
1
i
1
T
i
1
1

Cerataulina pelagica - - - - - - - 2.6
Chaetoserns divarsus C.6 - - - - - - -

Chgetoceros lascioiosus 0.2 &.5 - - - - - -

Chaetoceros muelleri 13,1 0.3 2,6 - 0.2 3.4 4,9 2.9
Chastocceras radicans 4.5 9.8 - - - - - -

Chaetocercos simplex 0.1 - - - - 1.1 - -

Chaectoceros subtilis 0.1 1.4 - - - - - -

Chastaceros Sp, A 7.6 0.5 9.9 - - 1.1 3.8 0.7
Chaetoceras sp. & 0.3 1.9 - - - - - -

Leptocylindrus danilcus - 7.5 - L.& 0.1 - - -

Leptocylindrus ninimus 0.5 2.8 0.4 - 1.6 - 3.3 0.4
Kitzachia closterium - - .1 0.5 G.1 3.9 0.1 1.8
Witzschla pungens 0.4 2.8 - 5.3 - 1.1 - -

Bhizosoclenizs minimus 13.1 - 14.7 - 9.8 - E.4 0.4
Rhizosolenia setigeri 0.2 0.5 3.5 - - 0.6 - -

Rhizoaolenia stolterfothil - - - - - - - -

Skelatonema costatim 0.3 - 4.2 - 1.2 - - -

Thalassiosira aesgivalis - - - - - - - -

Centric sp. A 37.7 22,4 27.8 63.2 70.4 52.8 67.5 D56.8
Centric sp. B 3.1 2,3 1.6 2.7 Z.4 - 1.8 0.7
Centrlc sp. C - 1.4 - - 0.4 - 4.2 0.4
Centric 8p. D 2.5 0.9 2.2 - 1,2 - 2.2 1.8
Pemnate sp. A a.4 2,3 2.7 - n.1 - 0.3 -

Panriate gp. C 0.3 - 0.1 1.4 0.7 - 1.3 -

Pennate sp. D - - - - p.1 2,2 0.3 2.6
PHEYLUM EUGLEKOFEYTA

Phacus SspP, 1.4 4.5 2,9 - 0.9 - a.3 2.4
FHYLDUM FPYRROPHITA

Dinoflagellates unident. 0.1 0.9 1.8 0.9 2.3 2.8 0.1 0.4
PHYLUM CYANOPHIYTA

Trirhodesmiun sp. - - - - - - - -

Phytoflagellates unident, 10,1 22,0 0.0 22.5 6.9 18.0 5.2 20,7
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Tablae l4. ﬂmcluﬂed'
SAMPLING DATE/ZONE
CAMPLE
PARAMETER 9/5/84 9/11/84 16/4/B4 1025/ 84

& TAXA TITW W1 IIIN VI IIIR ¥ IITwh VI
No. of Speciles 35 la 39 35 &0 0 &4 23
Mo. of Indiviuals 20,8 ¥.9 32.0 14.2 39,4 F,1 25,9 5.7

X 10040)

Shanncn-Weaver Diversity 1.8 1.58 2.12 2,58 2,1p 1,66 2.32 1.99
Equitabiliry (H'/leg spp.) 0,52 0,60 0.58 0©.72 0,58 0.55 0.6l 0.63
PHYLDM CHEYSOPHYTA
Bacteriastrum sp. 0.3 - 3.1 2.0 - - 5.9 -
Cerataul]ina pelagica - - - - - - - -
Chaetoceres diversus - - - - - - - -
Chaetoceros lascinipans - - - 1,1 - - - -
Chaetoceros muelleri 2.6 1.2 10,1 2.9 3.8 1.8 12.7 4.9
Chaetoceros radicans 0.3 - .1 5.9 0.2 - 1.0 -
Chaetoceros simplex - - 0.1 - - - 0.1 -
Chaetoceros subtilis 2.2 - 0.4 1.3 0.2 - 1.3 -
Chaetoceros sp, A 1.2 - 1.6 0.2 1.8 - 0.5 -
Chaetoceros sp. G - - .3 28.3 0.2 - - -
Leptocylindrus danicus .2 2.3 0.3 0.9 - - R
Leptocylindrus minimus 11.4 2.0 0.7 3.5 3.8 - 0.4 -
Nitzechia closterium 0.4 5,9 0,2 3,1 9.1 3.1 0.1 7.D
Nitzschia pungens 0.2 1.6 0.1 &.8 0.9 - 2.0 3.4
Bhizosolenla minimus 2.4 1,2 3.0 0.7 0.3 1.3 0.1 -
Bhizosolenis setigeri - - 0.8 0.2 - 0.4 0.1 -
Ehizosolenia stolrerforhii - - - - - X.h - -
Skeletonema costatum 0.3 - 3.1 2.0 - - 5.9 -
Thalagsiosira aestivalis - - - - 2.0 0.4 1.3 n.4
Centric sp. A 52.0 44.9 39,0 14.5 36.4 36.4 15.4 4&0.8B
Centric sp. B 1.0 0.4 1.4 1.1 - - 0.5 " 0.4
Cencric sp. C 0.3 - 0.1 G.4 - - 0.1 -
Centric s%p. D g.2 - 13.4 0.7 3.4 - 1,1 1.2
Pennate sp, A - - 0.1 - 14,3 2.2 1.5 0.8
Pennate sp, C 0.& 2.7 0,3 - 0.1 Q.4 0.5 1.6
Permate gp. B i.2 - 3.0 - 4.0 1.3 31.8 0.4
FHYLUM EUCLENOFHYTA
Fhacus =ap. 2.3 0.8 2.2 - 1.9 0.9 1.4 2.1
PHYLIM PYRROPHYTA
Dinoflagellates unident. 0.3 0.8 1.0 0.2 0.5 0.9 0.4 3.7
PHYLDM CYANOPHYTA
Trichodesmium ep, - - - 4.8 - - - -
Phytoflagellates unident. 8.6 31.6 13.7 13.6 1l4.8 41.7 14,1 23.5
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YII. IMPACT OF INLET CLOSURE

What is the total area of the Bay now affected by inlet closure?

In order to assess the total area of the DBay now affected by inlet
closure, we must recognize that over the past decade the influence of Guif
water on the Bay has diminished gradually as Midnight Pass has narrowed and
c¢losed. This protracted period of closure has allowed the ecological system
to adjust and respond. This change has not been a catastrophic or trawsatic
event. In fact, the process has been scarcely perceptible, The {mportant
1esson here is that when Inlet closure finally occurred (1.e., January 1984)
Gulf influence on the Bay via Midnfght Pass had already been reduced, Based
on the condition of the Pass at that time, inlet ciosure was expected to have
relatively jnsignificant impact on the Bay &s a whole,

Figure 30 shows the eatent of the water mass (i.e., tidal prism)
entering Midnight Pass from the Gulf in 1976, This representation was
constructed from semiquantitative monitoring conducted at that time. Figure
31, which is based on 1982 quantitative analysis (f.e., dye release and
current velocity profiles) shows a diminished area of influence. This area
correspaonds to the tidal current zones identified in Figure & for the 1983
period. Figure 7 fdentifies a nrull zone of no distinct water movement
following fnlet ¢lpsure in 1984, The 1976 area of influence and the 1984 null
2ane are approximately equal and represent 381 of the total Bay area, The
1982 tidal prism zone regresents Z1% of the Bay area,

When the ecclogical information collected during this 1984 study is
examined, the area of influence of the inlet is modified scmewhat. Dissolved
oxygen data indicated stratification at Stations &, 6, 7, 8 and 13, This area
corresponds to 1982-83 tidal current zones. Phytoplankton Jata revealed Zone
I1IN of the Bay to be most dissimilar to other Bay zones. This area is
somewhat legs than the 1582~-B3 tidal current zones. Data for macroalgae
imdjcated high growth ereas in Zones II, IIIM, and I¥. This area i$ roughly
equal to the null zone.
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LITTILE SARASOTA BAY

Figure 30, Water masses and extent of
influence ¢n Little Sarasota
Bay in 1976 (from Morrili, 1984).
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Conciusion

In summary, based on tidal current zones and wvarious water quality and
biological indicators investigated during 1984, thirty percent (30%) of the
Little Sarasota Bay area has been affected by inlet closure,

¥I1I. FUTURE TRENDS

What are probable trends for Midnight Pass and Little Sarasota Bay with {a}
the Pass closed? (k) the Pass opened? .

If Midnight Pass is left ¢losed the ecelogical cendition of the inlet
and Bay will continue to exhibit 1954 trends documented in this report. It
has been noted that the ¢losed inlet condition gave rise to & null zone in the
central region of the Bay. A lack of fiow #&nd m'i:n'ng of Gulf waters, coupled
with retention of freshwater entering the Bay as runcff will continue to
dominate the charactar of the inlet area and Bay. Increasad runoff and
associated poliutants can be expected to enter Little BSarasota Bay in the
future bDecause (a) rainfall will probably return o average conditiuns; ib)
the watershed is being developed rapidly; and (c) County stormwater provisions
only address new development,

The inlet area will experience mpre seasonal variability with respect
to water quality as a result of increased runoff residence times. Turbidity,
color, and suspended solids will increase, while transparency will decrease
during plankton blooms as a result of lack of mixing with Gulf waters. Since
color is derived from tapnic and humic acids leached by rainfall from decaying
. arganic wmatter and transperted to the Bay as runoff, it ¢an be considered a
tracer or indicator of other associated pollutants, Salinmity will decrease
commensurate with seasonal frestwater runcff. Low flow conditions will create
low dissolved oxygen conditjons wnear the bottom, since organic matier and
algal populations will exert a profound oxygen demand in the area. Bacterial
populations may Jncrease the poiential hazard of human contact with the
wWALETS,
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Accumulations of epiphytic and drift algee will continue to inundate
and shade ssagrass beds near the former inlet., However, seaqrass colonization
may fincrease over the inlet area bottom sediments, The nursery value of
seagrasses will increase if cover expands, but seagrass production could be
1inited by diminished light availability if transparency decreases (i.e.,
plankton blcoms), The benthic infauna will change character with clam
populations, giving way to a community dominated by worms and other detritus
feeders. Ichihyoplankton normaily introduced from the Guif would mature prior
to completing a long journey through adjacent inlets to the vicinity of the
former inlet, This will diminish recruftment of fish species to the area, An
overall decrease in numbers of adult sport and commercifal fishes is probabie,
especially with increasing catich effort. The lack of a corridor beiween Gulf
end Bay weuld continue to disrupt tne important functional linkage that
maintains a unique biological community associated with tidal inlets.

From a bay-wide perspective, inlet cleosure will perpetuaie an
ecological condition that existed for many years when influence of Midnight
rPass was minimal, Since only the wvicinity of the former inlet has been
significantly fmpacted by closure, the Bay as a whole will experience 11ttle
additfonal change if clasure persists.

Evidence suggests that Little Sarasota Bay prehistorically was a
shallow, brackish water lagoon with minor tidal infiuence.(1l) Oyster bars,
which flewrish in brackish water, formed 2t sedimentation boundaries of
wind=driven circulation cells and tended to retain freshwater within the Bay
for longer periods of time than is now possible. These oyster bar "dams™ were
breached by the Intracoastal Waterway. Indian mound collections provide an
additional clue in that vast quantities of cystar, clam, whelk, and other
brackish water species were present. From this perspective, inlet closure
wouid restore the Bay to some semblance of its "natural smte”.

However, the Bay was probably less turbid than now because of Jow
nutrient levels in runoff and coastal waters, lomg term stabilization of
battom sedimants by plants, and absence of dredging, The opening of temporary
inlets by hurricanes caused brief interludes of more saline water fin an
otherwise brackish system.
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Today, the Bay system is altered and is best described as marine with a
brackish phase. Draimage of interior lands has Jowered the water table (3' or
more}. Drainage has been so efficient that runoff cascades into the Bay in
fiash flood proportions rather than being released slowly over long pericds
from a network of sloughs, ponds, and other wetlands. The stronger tidal
component added by the Intracoastal Waterway ensures rapid mixing and dispesal
of freshwater. The result has been a drastic alteration of the kinds of
plants and animals and their numbers living in the Bay. These conditions have
existed since the early 1900's to present, [t is instructive to consider this

condition when comparing future conditfons under various scemarics of inlet
alteration, |

If Midnight Pass is opened, conditions in the Bay as a whole would be
quite different, The most significant point is that the zones of no distinct
water movement will shift in the Bay. The null zones will develop in areas
not currentiy impacted as such (Figure 32). Impacts assocfated with these Tow
flow 2ones will be similar to those fdentified to date. Dissolved oxygen
decreases associated with oxygen demand of organic matter and algal
populations will now occur in new Tocations within the Bay. While increased
Gulf influsnce will dncrease salinity and decrease coler, background
transparency will increase bay-wide. However, {f phytoplaniton blooms occur
and chloropkyl] levels increase 14 the null zones, seasonal transparency could
decrease bay-wide, Increased salinity intrusion to the Bay will dampen and
diminish the naturazl brackish water condition at the mouths of tida) creeks.
A greater suspended sediment load will he generated within the Bay as 2 result
of wave and current-induced resuspension of fime and flocculent material
released during dredging for channel {mprovements. This may decrease
transparency bay-wide during moderate wind conditions. Bacteria and nutrient
levels wil1l Tikely decrease somewhat due to dilution and mixing with Gulf
waters, To the extent that water flow is enhanced and null zones diminished
in sfize, nuisance populations of macroalgae might decrease bay-wide. A
reestabiished corridor between Gulf and Bay will T1ikely increase tmw
recruitwent to the 1chthvoplankton community but also red tide blooms.
Benthic fauna and seagrasses will change little bay-wide as long as the
character of the suspended solids comporent of the water column ¥s not changed
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significantly.

Iniet apening will reestablish Midnight Pass and restore the values and
functions assoclated with a tidal inlet. While the conditions in the inlet
area will generaliy be improved (e.g., color, bacteria, nutrients, .etc.),
transparency will Tikely decrease due to high suspended sediment loads carried
ints the inlet. This will decrease seagrass production in the jmmediate area.
Also, channel scouring by currents will erode bottom areas suftable far
seagrass growth. Increased flows of high salinity Gulf water will be the
dominant charactar of the inlet area. However, decreased flows and diminished
mixing will occur bDay-wide at locations distant from the inlet wicinity. In
general, the corridor will provide access by a variety of organisms (e.g.
fishes) to an area not presently accessible, The charagter of the betthic
infauna community will be reestablished near the inlet, giving rise to c¢lam
populations, ]

IX. RECOMMENDED SAFEGUARDS

What recomwended safeguards can be bHuitt into various inlet management
alternatives to minimize adverse ecclogical impacts?

Regardless of inlet condition, a variety of actions should be takem to
improve conditions in the Midnight Pass/Little Sarasota Bay area., HRelatively
small amounts of nutrients are regquired in subtropical waters to sustain
excessive organic production {i.e., eutrophication). Coastal lagoons are
natural accumujators of nutrients in runoff and are prone to excessive
planktor Dlooms, In arder © reduce nutrient loading of coastal waters,
cons{deration should be given to the following,

¢ Groundwater storage within interior Jands (i.e., upland watershed}

should be restored to as high a leve) as possible. A slow release of

stored water to the bays via the tidal creeks should be encouraged.

New drainage canals should be avoided and flow restrictions should be

installed in already channelized systens.

e Stormwater discharge systems should be monftored to ensure optimal

functioning for water gquality improvement. {lder, direct discharge

_drafnage systems should be upgraded to provide retention/detention

prior to discharge.

-
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o The guality of sewage effluent discharges should be  ¢losely
controlled, Both treatment plants and septic tank systems should be
upgraded to minimize discharge of untreated waste,

The ecological wmonitoring program has provided information that mare
clearly describes the structure and function of Little Saraseta Bay than any
other source available to date, This information has proven effective fin
guiding and preserving management options for the Bay. County efforts at
monitoring Bay condftions should be expanded to include several parameters and
analyses investioatad in this report. HNew water quality parameters should
include: dissolved oxygen ({(time and depth-varied), nutrients, reactive
silicates, and chlorophyils. Biological monitoring should include aigal and
seagrass cover, Freguent checks of hotspots identified 1n this report should
be made, Such a program needs to be applied County-wide. Bacterial
conditions in Blimd Pass Lagoon (1.e., Turtle Beach Park) should be
intensively monitored in crder to assess the safety of human contact with the
water at this recreational beach.

The water quality, fisheries, and wildlife values of the Bay can be
anhanced through habitat restoration and creatiom. Habitat restoration
prograxms should be applied to areas within the Bay where-prﬂiuuslr produc tive
wetland haditats once existed, Spoil material deposits from prior dredging
actions can be removed, These habitats {e.g., mangrove swamps, seagrass beds,
and marshes) can be recreated within the Bay, The flood tida)l delta of
Midnfght Pass provides an excellent opportunity for such efforts. Existing
shorelines should be similarly restored by revegetating with native wetland
plants.

If the Pass is recpened, the recommendation of the Blue RIbbon Panel to
avoid a course of action leading to continual maintenance of an Inlet that may
not be able to sustain itself should be heeded. Major channel dredging is so
disruptive that it should be held to a minfmm. The purpose of reopening
Midnight Pass would be tn restore direct exchange between Guif and Bay in a
manner that does not foreclose futuwre options nor compromise the natural
character and values of the Pass area, Therefore, the project should net be
partrayed as a beach nourishment or navigatienal project. In addition,
channel widths and depths should be designed to accommodate the minimal
cross-sectional area pecessary to provide hydraulic conditions conducive 1o
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inlet stability. 5Shallow, wide channels are preferable to deep, narrow-
channels when ecological conditions are considered. This is because light
pengtraticn should reach the bottos in order to avoid oxygen deficits along
the channel,

) If the Pass is lafe r,‘ln_:sed, the recommended safeguards previously
described should be enforced. These recomsendations reflect the jntent of the
Blua Rfbbom Panel ({see Appendix). [n particular, Blue Ribbon Panel had
recommended that the hydrodynamic model be used to examine what effect flow
restrictions at Stickmey Point and Blackburn Peint might have on hydraulic
conditions and the stability of Midnight Pass. Additiomally, a culvertad
connection betwean BElind Pass Lagoon and Little Sarasota Biy (opposita Turtle
Beach Park) designed to iwprove exchange of waters should be fnvestigated.
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APPENDIX

Figure Al, Tide curves for sampling dates.

Table Al. Benthic infauna species 1ist.

Figure AZ2. Log-normal plots of benthic data.
Attachment . Summary Report of Blue Ribbon Panel
Kote: For benthic profiles, sediment mapping results,

and raw data sets for all parameters, contact
author.
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31d. 173 BENTHIC TRSK
BETHIT INFANAL SPECTES FIUND A7 STATIONS NEAR NIDNIEHY PRSS mmm,ﬂmm

Taxoncmic Catmoriee TNLET Samples DT LREER.
o BXo-May 17,1984 Biqu 17,198 B35k, 23,1984  Bab-Oct. 23,1984
Binple Parameters
Mo./m2 Perrwmt Ho./e? Boroemt  Noo/m? Percent  Noo/ad Pvoemt
of Fcis . 6.9 1069 5.0 EL®
of individuals 1550 1 659 o,
p size 1/nd) .93 L% L% 0. 00%
of imdividvalsin 16826.9 13M8R. % 2873.9 * A%ET.9
ity ~ ' log ¢ L3383 & 6l¥7 % 3717 i3
ity - H' log 1B IH i1 1. 5681 L. bbk3 §. w237
itability (H'/lob spe.) -7 LT ik 8453 b 3098
Evennes (D —Hinl / [Hata—Haei 0l 55 Wit Wyl LRI
i i
OLASS Arthozoa
Anthczos s ] 1 WL
Athenaria sg. 1 e
Cerianthes sp. : gl ISR
oL Mlatyheivinthes
CASS Tarbellaria .
Evplama gracilis 1 &7
Mamertima
Maser-ines pp. F- Y] s I1.153 1 B9 B L7
Nesatoda
Nemstoda spp. 1 RS S %R nE hoxR 12 3L.EIN
e ida
QLASE Polychasta .
fmasana trilobeta _ 128 &T61S 1t 8317
Baphicteis gumeri i O B -]
Pricides ghilkanae 29 iR wr 3ins W  LEN
ricides taylor) B OR3M 1 LatH
Pychis slongata . H L&
Puipthells sucosa 1233 .62 34 B A2 s N W x- 5 L2
Bramia clavati TR N %] I LW I L5
Brania w=llFlmetonsis 1 [N % 2 L1052
Capitslla capitata 2 &30 LM I W - B 1.7
Caulleriella elata B - %
Lanllorieila sp. 11 eIns
[eratorwreis ireitabilis i1 4B
Dhastozows satosa 11 LGRS
Cipratolides spp. 21 LN
* . Eirrifosiz s R B L3 it a7 160 L2248
Cirropharas wp. 11 sy
Diopatra ruprea Z LW aHOLNDS I 23
Drilorarsis longa : = L3
Ehlevsia cormata i LkD i LIN7
Etrcns heteropoda 2 irA B+ BoMGIS H @7
Ftaore lactea - 2 LR
Exogore dispar R LM 11 A7 % 1935
Fabricia s A 4, 6523 11 2213

Elycera americand 11 21y
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STRTIDNG, CONTIRER

Taxonomic Categories Samples
o B36-May 17,194 BAGay 17,198  B3Gict. 23,198  BaG-ict. 23,1384
Sample Ferewinrs : -

{cont inwed) No./n2 Percert  too/nd Peremd Noo/md Peroent Wo/mR Pevomnt
Slycinde solitaria I Q.ant g A5
Byptis brevepaipa 53 &30 1 k3 B 1293
Heteramsxtus filiformis a3 k3 BS L7t
Kinberyoraphis simowi 53 0315 | 40N 1 L B L7
Lasorareis culveri 5% 3TN 1 L2 2 .02 2d6  AOMR2
leitoseoloplos folicsus T LR
Laitoscoloplos fragilis 21 5B 8L
Nediomastw amhiseta e 4000 n eI 12 L3N
Madiowastus californiensis Mmoo
Ml owirid U 8. S LR % LIS
Migalomms biocalaiue 2 L A R4
Melinna mcelzta il  LEXS)
Minvspio cireifers 2 LIS 11 el i 2N
Mooreowiphis niduloss B b1 21 NS
Neanthes acwmingta 21 AN i X%
Neanthes wmeTined O Nt
Notosastus Deedpodes M fAXe :

Onephidan spp. ) 7a bk

Parabesions lwimola 11 L2l

Paracais fulpers 2 LA

Farapriorospio pimnata g A3

Pectinaria pouldii g &)5 :

PMyliodoce armras gl LIEZm

Pyylicdoce castares 1 &R

Mista cristata W 7R

Podarke simcura 11 oW 3 LR

Rolycirros s i LA

Polydors ligni H ALAE

Polydora secialis - = L%

Prioncspio cristata 1 L8R

Prionospio hetrrobrenchia i1 6D 7h L 19 3.0

Prionospio &p. 21 k158

Schistomsringos radolphi 1 EE P L

Scololepis wqeanEta 1i 0215

Scololepis texama 118  hLBee2

Scolpplos rEbri 21 a153

Bphaernayllis longicaada 11 215

Epiochastopierss ocnlaiue 2 Ll

Spiophanes bomirys i 06N

Spirorbis wpivillm 11 &9 11 a5l

Streblososa hartsanee 11 kWS 5 . 150 MM

Stretlospio bendirti F i §

Syllides floridamus U LIS

Tharyy cf., dorscbranchialis 1f ke 1E68 121538 8D 1T.2M3

Tharys sp. 15 %S

Travisia holmorae 199 11878 LB

Typosyllis ¢f. lutea 1 23
i Digochanta
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STATING, CONTIEED
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Taxonomic Latepories Camnisg
o BX-Mzy 17,1384 DAE-May 17,1984  B3e-Det. 22,1984 BAE-Dct. 23,1904
Sasple Paraseters

teont naed) Mo./n2 Percok Ko/l Pevent MHo/od Pereont Moo /m?®  Perommt

Migochasta spp a1 .00 529 1.8380
Molleera
OLABS Bivalvia
Rors arqualis 1 G045
fradara trancvrsa A OLI5R
Paypdaluw papyrime 25 165 11 e21
Anomlocardia aabeyiana 2 RZ8 i 0317
Bivalvia spp. ' A bl
Carditassra Floridana il &KES
Chione cancellata 11 RS ¥ 377
Crangiralla Famlata it LY
Diplodonka punctata 5 3T B LIS
Lasvicardiem mortond 11 &9
Lacina nacewia 256  L.Baa2
locine radiams 24 7.4389
Lucing spe 8 LM
Lysonis hyaling flortdane I AL 2 Lus-
Macoms w5 2l LA3L
Macoma témta B LEES
Mercendr ik ciwpechirméis IR N 1o
Mymella plimulsta A L3 TF L5 i LIryg
Meaprowsa flaridana A i LN
Perastaris triqueria 28 LS 11 b 2151
Perplom parsaritsres 11 LI7
Eavnls meccivides B LES
Tagelvs divisws 4 &%23
Taming plehive 11 LS A 22385 3 LR
Tellina &n. 11 40E
Tellice tampaensis 2 L2 1§ LIF17
Tellima texsna 2 LA
Tellima versicoloe FJ | LS il LS
QLAsS
Aestocing camaliculata 2l LIEn % eAE B LT
ficeton pusctosiriates 2 4195 1ty LiZh x Lus
Eattilariz minim i LEE
Caecm shrigomm 11 E6BE
Cerithiw sexcarss AU N /-
Prepidulz saculosa B¢ hL¥13 OLMR
Crepidala plaa H  LES
framlina ovuliformis H LS k218
Haminosa wecrings A W
Narsaries vibew 11 1
Ddosiomia hiswlrilis 8 L33
Mivetla pesilia 1w 7R
Mivella s 21  Ai153
Tarbori 112 bewghl115 11 215
Torbmilla sp 1 LES
LI Aetiwopnda



STATIONG, CONTIMUED

Taxononic Categories . Sasples
or B3y 17,1506  Bib-Nay 17,19  B3e-Oct. 23,1984  BAG-lcd. 23,194
Sauple Parametars
ibtmé i nwed) Mo./s2 Percert  No./s2 Percest  No./e2 Percemt Nou/m®  Percet
ISPHYLIN Drostacsa
28 Detracods
Hapiocytherida satipunciaia ™ Al 32 0,208
Wyodocomm Spp. 11 AdRS Fr B 8-
JE8 [opspoda
Calanois copepoda 2 oM
Lyclopoid ropepoda 1" o5t
A58 Malarostraca
WBILASS Phyllocardia
SUPEIERTER Periccardia
ORDER Simphipoda
Acanthohaustoris millsi BBIE MLOITS 1%  E.E94
Rewsinodewtopes raglei i1 LS H AI5A
fepelisce abdita ®e Lai Fi g Wk |
fmpe]isca holmesi B¢ 1L.26% M4 60780 128 LBl
Fmpeliscs sp. B ¥ OLYM .
Jxtm of. catharinensis H AEES B 257
Corophiw iuberrolst o 11 A7
Cymmdusa compta Il LES 43 am 8 1.85%7 s 1505
Elasmops Iwvis Il kD
Ericthonies brasilismeis g LISH B3 12.535
Eudevropras honduranus 11 aeE8
GANNAS. BNCTORINE 11 eATD
Brandidierslla bomisroides 2 L5e 28 %3 R e
Lambos rectangulate 1 23
Lawhos setosus i1 B¥mY
Lmbos smithi 128 4418
Listrizlla of. barmardi 24 LXE®
Lacomaria incerta . n w33
Lysimopsis albe 1 LD 1 k37
Malita quirquissperforata 24 LR
Nicrodeviopus mysrsi B L3
Nicroprotogws rameyi g LiZe i 317
Faracaprella tasuis 11 a072
Shepouyive cf. epistous 15 kTR
Syachel iie i i1 &2
[RPER Isopoda ]
Apanthers wagnifics 2N L.E5m 53 LASHT
. [Cysodoce faxcei 11 ime i R x|
Edotsa triloba 8  LBISA
Fricheorella cf. attemata gl &i5s
Imathurs brevitalson B K45 e daea
IREEY Towidaea
Kalmrapseudes of.
cxbareneis 2 s23m
Harser-ia rapan 1/ N 155 11323 i a2
Kailispsraes 3p. A 2 i bt S [ 11 Wy
DREER Crmacea
Cyclaspis sp- A I ORES i18 BpE 2 LR
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KTRTIONS, CINTIMED

Tawomomic Categories
- o
Sample Farameters
{eonk inved)

H3EMay 17,1580 DAy
Ko Perowt  do/m

Sanmples

17,198  $30-Och. 23,158¢  BAE-Dct. 23,1994

Percent Mo /m2

Ferent /a2  Perzant

Dryarostylis mithi
SFERIRIER Evcarida
ORDER Decapoda
Reptart ia
FANILY Mysidaces
Wysidopsis alwyra
Wsidopsis bigelowi
Bowmaninlla =
Taphrowysis bowmani
MYLIM Sipwncula

11 ose )

375 53
6,127

Ny
K

11 kD

11 A%E
11 ALEEE

5 Ko

- Bl -

S PR

B 3046

B2

.23

L1533

1 @377

n .37 11 a5

I &7

1 425

it 2



LOG-NORMAL PLOTS OF BENTHIC INFAUNA DATA

Log=norma] plots are plots of the cumilative percentage of species
against the geometric class of the number of individuals per species.
When this information is plotted on probability paper, it can reveal
the presence of stress (i.e. pollution} on a benthic community. This
plot is prepared by taking a large sample from a heterogenegus popu-
lation, identifying and enumerating the number of individuals by spe-
¢ies, grouping the species by geometric class, and pletting this in-
formation against the cumulative percent of species. Log-normal dis-
tributions resuylt from the fact that populations tend to increase geo-
metrically, rather than arithmet{cally, because environmental factors
act myitiplicatively on populations (11}.

The log-normal plots tend tc fall into three categories: natural,
transitary, and stressed or polluted. In the natural phase, the data
follow a loa-normal distribution with the data spanning only a few
geometric classes, During the trangitory phase there is a character-
istic bend or break in the straight, log-normal distribution, Tine 2nd
an increase in the nurber of geometric classe§ spanned. The polluted
phase returns to a straight 1ine log-normal distribution, but the slope
of the line s at a shaliower angle because the data extend over more
geometric classes,

The natural log-normal distribution pattern represents a community
at equilibrium, where immigration and ammigration have stabilized as
have the number of individuals per species. The transitory, slight
pallution, phase represents a disturbed equilibrium community where
same species become more dominant and cause the bend in the Tog-rormal
distribution, Given edeguate time, a polluted community wiil regain
equilibrium and return to a log-normal distribution, however, the slope
of the plot wi1l be less steep because the data span more geometric
classas. The stressed and polluted communities are typified by high
degrees oF dominance,

The benthic infauna data, collected as part of this study, is dif-
ficult to interpret because there s no information, about the natural
henthic community, with which to make comparisons. The data collected
will, however, serve as good background data for comparisons to future
samplings. Species in geometric classes 5 - 9 are the cbyious ones to
watch because breaks in the log-normal distribution ususlly occur there.
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MEREVORL, TATLGYE AN Lawness, I A

®ILLIAM H. HIEREXroH)r
WiICRhamD o TAYLON

DDUVOLAE P. LAWLESE
ROULERT M. FOLEX1IER

AL NORIE WaARHIKOTOR BLVEH.
SanasorTa, FLORIDA 33ATT

TELRAFNUEE (8107 DEb -0

April 19, 1984

Board of County Commissioners
Sarasota County Courthouse
Sarasota, Florida 33577

Re: Blue Ribbon Committee for the study of
Midnight Pass

Dear Cormicssioners:

You will please find enclosed the Report of the Blue Ribbon
-ommittee appointed by you to study the Midnight Pass conditions.
The Report is structured in three sections. -Section I deals with
Findings of faect established by the Committee. Section II iz the
sommittee’'s vision of the most desirable conditione in the Midnight

Pass area in the year 2004. Section III eontains the conclusions
and recemnendaticons of the Committee.

_ All members of the Committee apree that this has been = very
interesting and informative assignment. Depite the diversity of
disciplines represented on the Comnittee, the meetings were extremely

harmonicus, and the conclusions- were reached with surprising unanimity.
All of us have enjoyed the experience,

1 wish to especially commend the assistance and extremely vital
input of Rob Patton, Steve Sauers, Jeff Lincer and others on the
Coumty staff, and from Jim Armstrong of the WCIND. Without their vital
assistance and coordination, the task would have been extremely difficult

land much more time consuming.

|
|
|
|
|

Thank you again for this opportunity to be of service to the

' County.
- f:;;%?ﬁfz%%iﬁfgr itted, .
ﬁﬁ: icog /ﬁr e fn}é};ﬁ:{/

WME/cs

Enclosures a/ls
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ZINDINGS OF PACT

FOr many years, Midnight Page wag functioning A& a navi-
gational pass between the Gulf of Mexicc and Littie
Sarasota Bay for both commercial and recrestional boating
interests, and more recently was a mediating factor in
djluting pollutants in Little Earasota Bay.

Eatoral changes (such as variation in sez level and wvave
Climates) and catastrophic nstural evente {(such as hurri-
cane and ted tides} have altered the configuration ang
biota of the Midnight Pass area.

Human efforts bave altered the natgoral dynamics of the
pass and bay systems, contributing to the reduced sta-
bility of Midnighkt Pasg, and altering the extent of
natural communities within Littles Barasota Bay. Dredging
of the Intracoastal Waterway, dispokal of dredged
material on Bird Igland and other nocthern pertions of
Little Sarasota Bay, and alterations to the upland areas
draining into Little Sarasota Bay are found to ba factors
causing the changes.

After gtudying historical facts and phetographs, aleng
with limited hydraulic data, this Committee finds that
the Paes had become unstable and was near clogure, avan
before the channel relocation effort in December 1983,

If the Fase remaina closed, higtoriecal evidence from
similar passes has shown that a stralghterning of the
shoreline can be expected. The Btraightening can be
expected to have an impact which will affect property on
elther gide of the Pass.

The closure of Midnight Paas will likely change the biota
of Little Sarasota Bazy. Pollution impact on Little
Sarasota Bey will be exacerbated by the lack of exchange
with the Gulf of Mexico.

1f the Pasxs is opensd, and fhe contributing factors
listed in *C" above are not reversed, thig Committee
Zinds that reclosure can be expected.

This committee finds that structural controls guch as
Jetties and pase stabilization are ina ropriate at Mid-
night Pase becanse they 1l}will not eliminate a need for
dredging, 2)interfere with the longshore trareport of
sand, and 3)compromise the natural character and values
of the Pass area, .
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On March 12, 1964 the ¥idnight Pass Blue Ribbon Committee
membere participated in an exercise designed to reveal what
members hoped the Pass area would be like twenty vears from now.

Midnight Pass in the year 2004 zeems to be as it wag in
1965--the Pags is open, and knowledgeable boaters can navigate
the Pazs with cooperating tides. Boaters can pull their boats up
and easily walk to the beach -~ the Pass continues to function as
a place to gyo, & destination. The entire area iz a publicly
owned marine park., The Mote shark tanks are gone and the pack
includes the southern tip of Siesta Eey., ¥o docks, boat CADPSE,
Or new Structures are evident. Stroctores that existed in 1984
weres not replaced vhen damaged by stormse or erosion. All facili-
ties require minimal upkeep. Although Australian Pines have been
dramatically reduced since the 15B0's, one can stilil stand in
their shade and watch rare birds feeding ang resting on the flood
tidal =shoals. Good exchange with the Gulf, unpolluted Bay

waters, and a natural bhiological community characterize Little
Earasota bay,

iII

SONCLOSTONS AND RECOMMENDATIONS

To begin witflh, the Committee notes that it was asked to
evaluate options "which will produce the greatest long range
environmental benefits in the Midnight Pass area". We have
interpreted "environmental benefits" broadly -- as those free
benefits afforded the compunity by natural systems. Our deliber-
ationg have revealed that, despite the importance of the Midnight
Pass area to the community, relatively little 15 known about the
area., Our technical recommendations therefore are based upoen
what is known about other passes and cur own experience with
Midnight Fass.

The Committee is in agreement that a natural open Pass would
provide more anvironmental benefits than the current closed Pasg.
In our effortg to return to a natural open Pass we muast recognize
that reopening the pass has the potential of reducing, rather
than increasing, environmental benefits, The cure could be worge
than the illnese. Our concern is amplifiled by ocur finding that
the Pass 1ls likely to close if reopened. Thbus, the only prudent
approach te Jlong range benefits is one that will optimize bene-
£its in the Pase area, whetber the Pass is open or not. Conse—
quently, we reconmend that the following courses of actisn be
taken, independent of any action to open the Pass: '



1} That the Ceunty Commission compit funds adequate to
nodel the potential fmprovement in the stability of the
Pass if flow restrictions could be implemented at
Blackburn Point and Stickney Point:

2) That such action be taken a2 may be necesgsary to pre-
. vent the construction, protection or reconstruction of
. private gtructures that may interfere with the movement
of the Pass in the future, which action may include

pablic acquisition;

3) That action be taken to menitor the present and future
vater quality and biota in Little Saragota Bay, inlet
and Bay hydraulics, and the position of the beach in
the vicinity of the Pass, eo that future decisions can

. be made with a better understanding of actual
conditions;

4) That the Coenty improve the guality and timing of water
reaching Little Sarasota Bay from Eligraw, Catfisgh and
North Creek baging;

53 That the remaing of the former Mote Marine ghark tanks
and cother structures should be declared & public
nuisance and should he removed from the Pass area;

6) That additional colonization of publicly owned lands by
Angtralian Pine be halted, and the County devise a plan
for frnﬂual zeduction in the extent of this noxious
s£xX0t1C.,

The Committee bas set aside consideration of cost, public
opinion, and varions permitting requirements in its deliberations
regarding reopening of the Pazgs, We have concluded that only
large scale channel relocation and restoration will provide bhene-
fite that wil]l be measored in years rather than days or weeks.
Small scale relocations, as have already been attenmpted, are
unlikely to6 result in long term benefits. Repeated dredging
efforte are costly in monetary and environzental terme., A major
pass dredging operation is so disruptive (probleme incliude spoil
dizpoanal, increased turbidity, and accidentsg) that it should be
held to a minimun, The Committee should not embark on a long
term course of action resultinc in £requent dredging of & Pass
that may noct be able to sustain itself,

The Coamittee recommends a mz2jor one-time dredging from the
Gulf of Mexicc roward the Intracoastal Waterway, with the
resnlting anstabilized channel cor channels approximately
egqualling the channel rross section as it wag in 1955. 7The
Committee beljeves this recommendation can best be achieved by
restoration of the historical nerthern znd southern channelis.
The purpoce of thiz cne time dradging is to restore direct



exchange between the Gulf of Mexico and Little Sarasota Bay in a
manner that does not foreclose futvre options, Coneeguently, it
is important that this project not be portrayed as a beach

Iestoration project or a navigational project iapoging continuing
maintenance obligations.

We expect that this course of action would result in five to
twenty years of exchange before closure, If the Pazs closes
gradually, {or remains open) over a leng period of time, then
this approach will be effective with minimum environmental
disruption. On the other band, if the Pags closes gquickly, the
public and elected officials will be afforded a clear choice
between 1) leaving the Pass closed, {which would be the Committee
recommendation); 2) stabilizing the Pass; or, 3) undertaking an
ongoing channel maintenance program., Either way — tomorrow's
Sarasotans will be inheriting an unstabilized Midnight Pass area
full of potential environmental benefits without the ezpense and
Eide effects of a lese reversible course of action.



BLOSSARY

Ammania Nitrogen {ﬁHa-u} = Meazured in williqrams per liter (mg/1)}. The most
reduced form of nitrogen, a metaboiic byproduct of many crganisms and
sometimes accepted as chemical evidence of sanitary poliution, ]

Bathymetry - A measurement of water depth. BathymeDric transects reveal the
contour of the bottom and the general characteristics of the sediments.

Benthic Infauna - The grganisms that 1ive within the sediments at the sea
bottom. Their density 15 measured 1n number per square mefer ln‘mzl‘
The relative proporticna of these {nvertebrate organisms can provide

_ information about the stress {1.2'., pollution} on the benthic community.

Chlorophyll - Measured in milligrams per cubic mater [mg!m:"]. A pheotosynthetit
piquent and a measure of the z2mount of phytoplankton in the water,
Indicative of the basic productivity and degree of eutrophication of a
water body. -

Coliform, totAl - Measured in number of colonies ﬁer‘ 109 miliiliters (#/100 ml1).
A measure of bacterial populations 1n water,

Color - Measured in platitum cobalt units (peu). A measure of the intensity of
water color. _ ’

Conductivity - Measursd in micromhos per centimeter (umbo/cm) {1.e., inverse of
resistance as measured in olms). It i5 a measure of electrical
conductivity and a raw expression of salinity used to distinguish water
masses,

Dissolved Oxygen {(D.0.) - Measured in milligrams per 1iter (mg/1) 1n parts per
million (ppm). A measure of oxygen gas concentration available in the
overall cycle af production and consumption im the estuarine system. An
indicator of the relative health of the system,

Extinction Coefficient lILE] - Measured in arbjtrary units. A measure of the
degree of Tight absorption through the water columm,

Fecal Coliform - Measurad in number of colonies per 100 millititers (27100 ml}.
Indicates bacterial popuolations derived from wastes of warm blooded
animals.

-"'-'Iﬁ-



Ichthyoplankton - The eggs and larval stages of fisn species which are
distributed by currents, Measured in number per 100 cubic metars
{#.r'lﬂl}nal. these members of the plankion use the currents as a dispersal
mechanism and will settle out to colonize appropriate habitats where they
function zs consumers of phytopiankton, zooplanktor or detritus (i.e.,
arganic matter).

Macroalgae = The macroscopic members of the green, red, and brown algae plant
divisions., This algar can be attached or free floating. When abundant,
these plants can indicate eutrophic conditions and influence dissolived
oxygen conditions.

Nitrate + Nitrite Nitrogen (MO +MQ,-N} - Measured in milligrams per liter
(mg/1). Oxidation states of nitrogen which are important putrients
assimilated by organisms; limiting nutrient to phytopiankton and other
phetosynthetic organisms. '

pH ~ Measured in pH umits. A standard measure oFf the relative acidity or
basicity of water,

Phy toplankton - The photosynthesizing microorganisms of the plankton (diatoms,
dinoflagellates, &.q. red tide), Under eutrophic conditions {{.e., Rhigh
nutrient levels) the phytoplankson reach large cell counts (#/mi) which
are called “blooms®, The "blooms" result in a decrease in water
transparency and can cause fish kills by reducing the dissoived oxygen
level,

Phosphorus, Total (TP} - Measured in milligrams per liter (mg/1). An element
essential to all Jiving organisms. A measure of the degree of
eutrophication of a water body.

Photometry - Measured in microeinsteins per square meter per sec [uEfmz.r’se:]. A
measure of light intensicy,

Flankton = Organisms in the water cotiumn with little or no Tocomotory ability
which drift passively with the currents.

Primary Procuctivity ~ The creation of high energy organic material and oxygen
from carbon dioxide, water, and nutrients vyia photosynthesis.
Seagrasses, algae, and phytoplankton are capabie of photosynthesis and
produce organic matter which is passed aleng T higher trophic levels in
the food web.
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Reactive Silicates (310,-5i) - Measured in nmilligrams per Titer (mg/1). A
measure of the amount of silicon dipxide (silica] derived from soils and
an essential compound for certain living organisms, particularly diatoms.
Yaries with quantity and quality of runoff.

Salinity - Measured in parts per thousand (ofoo), a raw expression of dissolved
galts in water (i.e., ionic stremgth) to which all 1iving crganisms
maintain a sensitive balance. : -

Secehi Depth =~ Measured in feet (ft) or meters (m}, a measure of ‘water
transparency. '

Seagrasses - A group of marine flowering plants which are completely submerged
by seawater, Seagrass beds provide habitat and nursery areas for many
fish and inveritebrate species, EHMIHIE the sedfment, and provide a
valuable food source for many marine arganisms,

Temperature - Measured in degrees centigrade (9¢), it gives basic information
about water masses amd mixing processes,

Total Kjeldahl  Nitrogen (TKN) - Measured in milligrams per 1iter (mg/i). Organic
form of nitrogen that f¢ metabolic byproduct of many organisms. May
indicate levels of sanitary wasta,

Total Suspended Solids (TSS) - Measurad in ®illigrams per Yiter (mgfil. A
measure of solids suspended in water, _

Turbidity - Measured in nephelometric turbidity units (KTU). A measure of the
1ight scattering particles suspended in water.

yolatile Suspended Solids (VSS) - Measured in milligrams per liter (mg/1). A
measure of combustible or oxidizable solids suspended in water.

Zooplankton - The animal members of the plankton, These organisss may reside
permanently in the plamkton or just spend a certain part of their life
cycle (larval stages) there. They are a major consumer of phy toplank ton
and provide an important 1ink in the focod web.
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