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Please find within a seagrass assessment of the grass 
flats surrounding the Sister Keys. This study was funded 
b¥ the National Estuary Project/Sarasota Bay and the 
S1ster Keys Conservancy in an effort to add to the current 
knowledge regarding the seagrasses in Sarasota Bay as well 
as to inform the public of the potential risk that 
development of the area would pose to these fragile 
grasses. 

I hope this information may be helpful to you when 
your council considers releasing state funds to help with 
the public acquisition of these beautiful islands. 

Anna Miller 
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INTRODUCTION 

SEAGRASS COMMUNITIES 

Seagrasses are submerged flowering plants which have true 
roots and stems. A study in Sarasota Bay found that four of the 
seven species of seagrasses known from Florida occur in the Sara
sota bay area (Sauers 1980). These include: Thalassia testudinum 
Banks ex Koenig (turtle grass); Syringodium filiforme Kutzing 
(manatee grass); Halodule wrightii Ascherson (shoal grass); and 
Ruppia maritima L. (widgeon grass). A fifth species, Halophila 
engelmannii Ascherson (star grass), has been documented in adjacent 
Tampa Bay but has not been found in Sarasota Bay (Sauers 1980). 
The three most common dominant species of seagrasses found in high 
salinity, open coastal waters are Turtle grass, Manatee grass, and 
Shoal grass. The first two species are usually found in areas with 
subtropical to tropical temperatures with stable salinities (Dawes 
1974; Bumm 1973; Phillips 1960; Zieman 1975). Shoal grass is found 
where more estuarine conditions exist, but also can be found in 
dense stands in open coastal, high-salinity regions (Sheridan and 
Livingston 1983), or in tidal flats where it may be exposed. 

Seagrass communities are now recognized as playing an impor
tant ecological role in shallow subtropical waters throughout the 
world (den Hartog, 1970). The seagrass community, with its exten
sive rhizome system and above-ground leaf clusters, help to stabi
lize the substrate, retard currents, and remove sediments. This 
helps to reduce erosion and improve water clarity. As well, 
seagrass communities provide habitats and nursery grounds for a 
variety of fish,· invertebrates, and turtles (Bjorndal, 1980; Sheri
dan and Livingston, 1983). In Sarasota Bay, seagrass communities 
also provide feeding and resting locations for the endangered 
manatee, Trichechus manatus (Reynolds and Patton 1985). 



Seagrass communities in Tampa and Sarasota Bays, due to their 
complex food web and tremendous organism diversity and quantity, 
provide a major food source to all stages of fishery species found 
in these bays (Haddad, 1987). Epiphytic microalgae (live on 
plants) have been found to be important in food webs throughout 
Florida seagrass systems (Fry 1984). Several species have been 
documented and studied from the Tampa Bay area (Dawes 1985). These 
seagrass algal epiphytes have been shown elsewhere to be a major 
food source for caridean shrimp and amphipods such as those found 
in the Sarasota Bay area (Orth and Van Montfrans 1984). Associated 
drift and macroalgae are also important to seagrass communities and 
can account for a significant portion of the total biomass and en
ergy produced as part of the food web of a seagrass community 
(Dawes 1985). 

Seagrass communities are important habitat for several commer
cially valuable species of fish. Eight sciaenid species have been 
associated with seagrass meadows in Southwestern Florida, and juve
nile spotted seatrout (Cynoscion nebulosus), spot (Leiostomus xan
thurus), and silver perch (Bairdiella chrysoura) are commonly found 
in seagrass beds (Zieman 1982). Sheepshead (Archosargus probato
cephalus) and snook (Centropomus undecimalis) also are found to use 
seagrass meadows as habitat during their life cycles (Odum and 
Heald 1970; Gilmore et al. 1983). 

Seagrasses are of critical importance in the marine environ
ment since they are known to stabilize the nearshore areas of the 
bay as well as providing habitat and a nursery grounds for count
less species of fish and invertebrates. In addition, the seagrass 
communities provide input into the food web of the system via leaf 
litter, epiphytic microalgae, drift and macroalgae. 

SISTER KEYS STUDY 

Sister Keys are four islands in northwestern Sarasota Bay lo
cated east of the north end of Longboat Key. They make up a 100 
acre area of undisturbed mangrove wetlands and uplands surrounded 
by lush and productive seagrass beds (see Figure 1). These keys 
are the largest remaining open-water, mangrove islands between 
Tampa Bay and Charlotte Harbor and their associated seagrass beds 
represent one of the largest remaining seagrass communities in 
Sarasota Bay. 
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FIGURE 1. SISTER KEYS SEAGRASS STUDY AREA. 

SHADED AREA REPRESENTS SEAGRASS BEDS 
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This study was developed to provide information to the Sister 
Keys Conservancy regarding the aquatic environment surrounding Sis
ter Keys. Specifically, this report includes the following: 

Identification of the seagrasses present around the islands; 
lists of the fishes and invertebrates seined from the waters sur
rounding Sister Keys; bathymetry measurements taken at four sta
tions around Sister Keys; a compilation of information regarding 
nearby and local seagrass beds and the detrimental impacts that 
development has on seagrass beds due to the effects of sewage ef
fluent and dredge and fill; and a posterboard presentation includ
ing aerial photographs of the islands, profiles of the bathymetric 
measurements, and underwater photographs taken in the grassbeds of 
Sister Keys to highlight the information derived from the study. 

NATURAL RESOURCES OF SISTER KEYS 

Natural Communities occurring in the associated aquatic areas 
of Sister Keys are seagrass meadow, intertidal salt marsh, and man
groves. The mangrove fringe of the island is composed of four spe
cies of mangrove : Red (Rhizophora mangle), Black (Avicennia ger
rninans), White (Laguncularia racemosa), and Buttonwood (Conocarpus 
erecta). Smooth Cordgrass (Spartina alterniflora), marsh elder 
(Iva frutescens), sea ox-eye daisy (Borrichia frutescens), saltwort 
(Batis maritima), and sea-purslane (Sesuvium portulacastrum) line 
the intertidal shore in many areas. 

The surrounding shallow bay waters are highly productive ma
rine habitat including benthic and seagrass communities. Three 
seagrasses dominate the Sister Keys marine habitat. These include: 
Turtle grass (Thalassia testudinum), Shoal grass (Halodule 
wrightii), and Manatee grass (Syringodium filiforme). 

Acreage of the seagrass bottom, as estimated using aerial pho
tographs, is approximately 840 acres. Seagrass areas to the south 
and east of the islands exhibit some scarring due to boating ac
tivities. Manatee grass was found specifically at the north end 
o£ the islands. Shoal grass was found on the west side of the is
lands and mixed in with turtle grass which was found everywhere 
except only occasionally along the west side of the islands. 
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SPECIES COLLECTION AND OBSERVATION 

Species collection and observation for the Sister Keys grass
beds occurred over a three day period, October 16, through October 
18, 1990. This study commenced within days after the passing of a 
tropical storm. The water conditions were consistent with the 
weather. Water clarity was poor and the tides were somewhat above 
normal for the time of year. 

Eight collection stations were identified around Sister Keys 
(see Figure 2). A thirty foot seine net with a 1/8th inch mesh 
size was used for all collections. In areas where seining was dif
ficult due to high tides, underwater observations and identifica
tions were made using mask and fins. 

ISLAND 
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SISTER KEYS 

WHITNEY BEACH 

FIGURE 2. COLLECTION AND OBSERVATION STATIONS 
AROUND SISTER KEYS. 
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Variegated urchin (Lytechinus variegatus) 
Green shrimp (Tozeuma carolinensis) 
Striped hermit crab (Clibanarius vittatus) 
Crown conch (Melongena corona) 
True tulip shells (Fasciolaria tulipa) 
Quahog clams (Mercenaria mercenaria) 
Mangrove tunicates (Ecteinascidia turbinata) 
Parchment worm (Chaetopterus variopedatus) 
Ragged sea hare (Bursatella leachi) 
Stiff pen shell (Atrina rigida) 
Florida cerith (Cerithium floridanum) 
Banded tulip (Fasciolaria hunteria) 
Horse conch (Pleuroploca gigantea) 
Lightning whelk (Busycon contrarium) 
Black horn snail (Batillaria minima) 
Costale horn snail (Cerithidea costata) 

A total of 24 species of fish and 26 species of invertebrates 
were documented from the grassbeds of Sister Keys during this 
study. 

To date few studies have been conducted to look at the species 
diversity of the Sarasota Bay system. However, Clark' (1980) col
lected 17 species of shrimp from two seagrass meadows in the bay, 
whereas we collected only three. Bird (1980) collected 109 spe
cies of fish from the bay as compared to the 24 collected during 
this study. The lack of diversity during this study may be due 
in part to the time of year, fall collections as opposed to spring, 
and due to the tropical storm which preceeded our collections by 
only a few days. It is highly recommended that other collections 
be made during a year long cycle to more accurately reflect the 
fauna of the area. 

The species which were collected from the seagrass beds of 
Sister Keys were consistant with those found in the grassbeds of 
adjoining Tampa Bay (Springer and Woodburn, 1960). Of special note 
was the large number of southern stingrays observed at the north
east corner of the islands. 
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BATHYMETRY 

Bathymetry for the Sister Keys grass flats was performed on 
Tuesday, December 11, 1990 between 9:30a.m. and 3:30p.m. Station 
872-6217B (1977) was used as a bench mark, and all measurements 
herein are based upon this station. Station 872-6217B (1977) is 
located in Cortez, Florida at Latitude 27 28.0' and Longitude 82 
41.3'. This benchmark is a standard NOS surface mark, flush with 
the surface of the seawall. Mark is 38.4 feet northeast of BM 
6217A, 1.3 feet west of southeast end of the Cortez Bridge seawall, 
27.3 feet southwest of Power Pole #12707, 43.0 feet south of the 
southeast corner of said seawall. As measured from this station 
Mean Lower Low Water is 5.29 feet below the benchmark. 

Mean Lower Low Water (MLLW) was chosen as the controlling 
depth rather than Mean Low Water because activities that would dam
age or destroy the seagrass beds, such as prop scaring and prop 
dredging, would occur at the lowest tides rather than the average 
low tide. Mean Low water depths can be calculated by adding .52 
feet to any given depth. 

The day that the bathymetry was executed the weather was clear 
and sunny. The area was under the influence of a three day old 
cold front, and the wind was from the north northeast at 5-15 
m.p.h. 

Bathymetry 
(see Figure 3). 
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readings were taken along four transects: A,B,C,D 
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FIGURE 3. BATHY~£TRY TRANSECT LOCATIONS. 
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Transect ''A'' runs 2,000 feet from the south end of the 
southwestern island, at 140 degrees from north, parallel to the 
Intracoastal Waterway, and ending at a point near Channel Marker 
30. The greatest depth measured is approximately 1.5 feet at MLLW, 
while the average depth was approx .. 90 feet MLLW. 

Transect ''B'' runs 225 feet from the west side of the north
west island, at 220 degrees from north, ending near Channel Marker 
28. The greatest depth measured along this transect is approx. 
2.88 feet MLLW. The average depth is approx .. 22 feet MLLW. 

Transect ''C'' runs 250 feet from the north side of the north
west island, at 330 degrees from north, toward the bridgetender's 
house on the Cortez Bridge. The greatest depth measured is approx. 
2.96 feet MLLW, and the average depth along this transect is ap
prox .. 34 feet MLLW. 

Transect ''D'' runs 1,000 feet from the east side of the 
northwest island, at 45 degrees from north, between a marked red 
mangrove and a point on Tidy Island. The greatest depth measured 
along this transect is 1.01 feet MLLW, while the average depth is 
approx .. 54 feet MLLW. 

Depths on these grass flats are quite consistent, and typical 
of the depths observed on many grass flats in Sarasota Bay. 

TABLE 1. SUMMARY OF BATHYMETRY MEASUREMENTS 

MAXIMUM DEPTH AVERAGE DEPTH 

TRANSECT A 1.5 FT. MLLW .90 FT. MLLW 

TRANSECT B 2.88 FT. MLLW .22 FT. MLLW 

TRANSECT C 2.96 FT. MLLW .34 FT. MLLW 

TRANSECT D 1. 0 1 FT . MLLW .54 FT. MLLW 
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POTENTIAL DEVELOPMENT OF SISTER KEYS 

It has been estimated, based on historical aerial photography 
and maps, that nearly 81% of the grassbeds in Tampa Bay have been 
lost over the years (Lombardo and Lewis 1985). Losses of 25 to 30% 
over the. last 40 years have been noted for Sarasota Bay (Lewis and 
Sauers 1988). A correlation between the loss of seagrass beds and 
urbanization has been drawn (Livingston 1987). Remaining seagrass 
communities comprise essential habitat for a broad spectrum of 
fishes and invertebrates, many of which are important to the com
mercial and sports fisheries of Florida (Leber 1983; Livingston 
1975). Protection of these remaining valuable habitats from the 
damaging effects of urbanization should be a priority for all 
·shoreline communities. 

Three areas of concern regarding the seagrass beds of Sister 
Keys and the potential development of the islands are the effects 
of septic tank sewage effluent on the grassbeds, the immediate de
struction of grassbeds due to dredging activities, and the negative 
impacts of boats going to and from the islands. 

SEWAGE EFFLUENT 

The negative impacts of sewage effluent and other processes 
involved with urb~nization on seagrass beds as a result of reduced 
water quality due to increased turbidity and nutrient loads is well 
documented (Livingston 1987). Much of the data to support these 
findings comes from the Tampa Bay area (Simon 1974), however, simi
lar findings are available from the northwest (Gulf) coast of Flor
ida. In a period from 1949 to 1974 destruction of submerged 
aquatic vegetation occurred in various portions of the Pensacola 
Bay system (Olinger et al. 1975). With the exception of some Val
lisneria-Ruppia beds in delta areas, a significant loss of the 
seagrass beds occurred during the 25-year period. By 1979, there 
were no remaining seagrass beds in East Bay (Livingston 1979). 
These seagrass losses were attributed to discharges of sewage and 
industrial wastes, dredging and filling, beachfront alteration, 
cultural eutrophication, and changes in the associated watershed 
(Livingston et al. 1972; Olinger et al. 1975). 

Eutrophication is defined as the process of increasing dis
solved nutrient concentrations to a point where nutrient enrichment 
produces certain characteristic ·responses in a water body. These 
responses include algal blooms, noxious odors, declines in dis
solved oxygen, and periodic fish kills (Lewis 1989). 
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A study by Lewis et al. (1985) found that eutrophication, 
which leads to blooms of microalgae and macroalgae, may have con
tributed to the decline in seagrasses in Tampa Bay. These blooms 
reduced the available light, and provided extra nutrients to the 
epiphytic algae which increased their growth on seagrass blades. An 
experiment by Twilley, Kemp, Staver, Stevenson and Boynton (1985) 
provided direct evidence that this occurs. They found that artifi
cial nutrient loads introduced into a system leads to light attenu
ation by microalgae, epiphytic algae loading on leaves of submerged 
plants, and a decrease in the biomass of the submerged plants. It 
is hypothesized that the significant loss of submerged aquatic 
vegetation in Chesapeake Bay may be partly due to similar nutrient 
enrichment (Orth and Moore 1983). 

Information regarding the transport of sewage effluent from 
septic systems into surrounding aquatic environments is difficult 
to come by. However, two studies have been performed in Florida 
which address this issue. The first study was conducted on St. 
George Island adjacent to Apalachicola Bay, in Dr. Julian G. Bruce 
State Park. The study used a tracer dye to track the flow of water 
from several septic system drainfields. The study found that 
little dilution and dispersion of dye occurs in groundwater. 
Therefore, during ·periods of high water table, water-bourne con
taminants are likely not only to travel from septic system drain
fields to the Bay, but will experience little dilution and may ar
rive in the Bay in significant concentrations (Thompson 1986). 

The second report available is on a one-year study to deter
mine the effects of on-site sewage disposal systems (OSDS, septic 
tanks) on the nutrient relations of limestone groundwaters and 
nearshore surface waters of the Florida Keys (Lapoint et al. 1990). 
The study was conducted between December 1986 and September 1987 on 
populated islands of the Florida Keys in Monroe County. The sedi
ment composition of the lower Keys is Miami Oolite which is some
what porous, but retains more freshwater than does the limestone 
sediments of the upper Keys. Monitor wells were installed at eight 
sites. Four were located on residential lots in the lower Keys, 
three on residential lots in the upper Keys, and one on the pris
tine environs of the Key Deer National Wildlife Refuge on Big Pine 
Key. 

Findings showed that there was a tremendous increase in the 
nutrient levels in groundwaters contiguous to the on-site sewage 
disposal systems (up to 5000-fold)(Lapoint et al. 1990). Surface 
waters also showed an increased nutrient level. In addition the 
study found that nutrient concentrations of groundwaters varied 
seasonally and were approximately two-fold higher during the win-
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ter. In contrast, surface water nutrient concentrations were two
fold higher during the summer as compared to winter (Lapoint et al. 
1990). 

Based on the results of these two studies it is apparent that 
the use of septic systems on Sister Keys would result . in nutrient 
loading to the surrounding seagrass communities. 

Sarasota Bay has been declared an · ''Outstanding Florida Wa
ter'' and has been classified by the Department of Environmental 
Regulation as Class II waters. However, although oysters and clams 
are readily available around Sister Keys, prohibition of shellfish
ing in this area went into effect in August of 1989. Development 
of Sister Keys, and the subsequent urbanization of the islands, may 
result in further degradation of the water quality in this part of 
Sarasota Bay. 

In reference to the work by Lapointe et al (1990), and as 
found in the work by Livingston (1987), the increased nutrient load 
to the seagrass beds of Sister Keys, via installed septic systems, 
would be in direct violation of number 16, of the Criteria for 
Class II Waters which reads as follows: Nutrients - in no case 
shall nutrient concentration of a body of water be altered so as to 
cause an imbalance in natural populations of aquatic flora and 
fauna (see appendix). 

DREDGING ACTIVITIES 

The shallow depths of water surrounding Sister Keys, even dur
ing a relatively high tide, makes access to the island by boat dif
ficult at best. It is highly likely that development of the is
lands will require that a chann_el be dredged to provide for boat 
access, and that a dock be built to provide for dockage. The de
cline of seagrass beds due to dredging activities is well docu
mented (Livingston 1987). Siltation from dredge activities can 
result in covered seagrass blades which makes photosynthesis diffi
cult. Resultant water turbidity diminishes existing light trying 
to reach the plants. As well, the physical damage to plants via 
uprooting may take many years to repair. 

The initial activities associated with development on islands 
such as Sister Keys can also be -destructive. In order to get 
building supplies to the island a barge of some type must be em
ployed. The logistics of moving such a craft will most likely 
have negative impacts on the grassbeds. In order to build any 
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houses, pilings must be driven into the ground which requires heavy 
equipment which will also have to be transported to the islands. 
Since there are no existing channels leading to Sister Keys which 
can accomodate this equipment, one or more rather deep and wide 
channels would have to be dug, which could severely impact the sur
rounding seagrass communities. Any channels leading to Sister Keys 
would be inconsistant with the surrounding shallow depths. 

BOATING ACTIVITIES 

The grassbeds of Sister Keys already show the scars of boat 
related activities. Aerial photographs make it possible to see 
where boat props have cut into the extensive root systems of the 
Thalassia beds. Several mullet boats were observed setting their 
nets in the shallow waters of the Sister Keys grassbeds during the 
periods that fieldwork was being conducted for this study. As 
well, it was not uncommon to see the net boaters run across the 
beds on the eastern side of the islands making their way back to 
the Cortez area. All of this fishing activity on the part of the 
commercial fishermen around Sister Keys is testimony to the produc
tivity of the seagrass beds. In addition, several sportsfishermen 
were observed during the study, however, they stayed off the beds 
and remained in the surrounding channels. 

It is very likely that more sc~rring of the seagrass beds will 
occur around Sister Keys if they are developed, since access to the 
islands will be by boat. It is also likely that some illegal forms 
of dredging, such as propeller dredging ( where the propeller of a 
boat is used to cut a channel through grass and sediments), may 
occur as appears to be the case on nearby Jewfish Key. Propeller 
dredging is damaging to the seagrass beds and is very difficult to 
enforce (Lewis and Sauers 1988) 

13 



CONCLUSION 

Sister Keys are surrounded by a lush and thriving, shallow
water seagrass community. Sportsfishermen and commercial fishermen 
alike enjoy the resources provided by the seagrass beds of Sister 
Keys. The seagrass beds of Sister Keys are already being impacted 
indirectly by development which has occurred along Longboat Key to 
the west, and by development of Tidy Island to the east. Develop
ment of the Sister Keys islands, which would require the installa
tion of septic tanks, would result in nutrient loading to the 
seagrass beds via sewage effluent. · This nutrient loading , in all 
likelyhood, would have negative impacts on the surrounding grass
beds due to eutrophication of the seagrass community. 

Turbidity from any develpment-related dredging will also have 
a negative impact on the grassbeds of Sister Keys due to the loss 
of available light which is needed by the plants for proper photo
synthesis. Increased boating activities, such as residents going 
to and from the islands, will also cause increased scarring of the 
grassbeds by boat propellers. All of these activities have been 
shown to have a serious negative impact on seagrass communities 
(Livingston et al. 1972; Olinger et al. 1975; Lewis et al. 1985). 

Although no animals from the endangered, threatened or spe
cies of special consideration lists are specifically dicumented 
from the grassbeds at the site, several have been reported fre
quenting the grassbeds including the roseate spoonbill, brown peli
can, and osprey. Manatees have been observed in and around the 
Sister Keys grassbeds during the months when the surrounding water 
temperature is above 70 degrees F. Although the manatee might not 
benefit directly from protection of the islands, the indirect bene
fits to the species from limiting boat access and docking could be 
significant. 

The importance of the Sister Keys seagrass beds cannot be over
stated. Development of the islands will surely result in a loss of 
seagrasses. It is highly recommended that the Sister Keys islands 
be protected from development, thus protecting the adjoining 
seagrass communities. 
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COLLECTIONS DATA SHEETS 

TUESDAY, OCTOBER 16, 1990 

Weather - Wind E - slight to 5mph 
Slightly overcast skies. 

Todays activity involves seining at eight stations for species di
versity. Two pulls per station were performed. 

Station· 1 - Fish and invertebrates collected include: rainwater 
killies, mojarras, pipefish, goldspotted killies, grass shrimp, 
snails (2 species). 

Observed species: mullet, quahog clams, oysters, 
sponges, tulip shells, pen shells. 

Station 2 - Fish and invertebrates collected include: Rainwater 
killies, mojarias, goldspotted killies, pink shrimp, grass shrimp, 
green shrimp, snails. 

Observed species: lightning whelk, oysters. 

Station 3 - Fish and invertebrates collected include: Juv. 
spotted seatrout, mojarra, pink shrimp, rainwater killies, 
goldspotted killies, nudibranch, grass shrimp, blue crab. 

Observed species: white Ibis(along shore). 

Special notes: water was very turbid. 

Station 4 - Fish and invertebrates collected include: Juv. 
spotted seatrout, mojarras, pink shrimp, grass shrimp, sardines, 
glass minnows, burrfish, needlefish, assorted killies, sm. stone 
crab, spider crabs, pipefish. 

Observed species: striped hermit crab, crown conch, 
southern stingrays. 

Station 5 - Fish and invertebrates collected include: assorted 
killies, mojarra. 

Observed species: southern stingrays, cerith shell, 
banded tulip. 
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Special notes: the thallasia was very thick at this 
station which made seining very slow. This probably accounts for 
the small number of animals collected. 

Station 6 - Fish and invertebrates collected include: assorted 
killies, grass shrimp, pink shrimp, many snails, horseshoe crabs. 

Observed species: parchment worms, starfish, 
mangrove tunicates, horse conch, pinfish. 

Station 7 - Fish and invertebrates collected include: assorted 
killies, assorted snails, juv. mangrove snapper, mojarra, grass 
shrimp, pinfish. 

Observed species: commorants, sulphur sponges, 
starfish. 

Station 8 - Fish and invertebrates collected include: assorted 
killies, assorted snails, pipefish, mojarra, grass shrimp, star
fish. 

Observed species: sulphur sponges. 

WEDNESDAY, OCTOBER 17, 1990 

~eather - wind E - 10 to 15mph 
sunny skies. 

Todays activity involves seining at four stations for species di
versity. Four pulls per station were performed. 

Station 1 - Fish and invertebrates collected include: blennies, 
gobies, toadfish, grass shrimp, mojarra, snails, killies, sheep
shead minnows 

Station 2 -Fish and invertebrates collected include: pink 
shrimp, grass shrimp, snails, mojarra, killies, goldspotted kil
lies, dwarf seahorse, pipefish. 
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Station 3 -Fish and invertebrates collected include: , juv. 
spotted seatrout, juv. silver trout, pinfish, mojarra, burrfish, 
pink shrimp, horseshoe crabs. 

Station 4 -Fish and invertebrates collected include: 
silversides, blue crabs, pipefish, stone crabs, 
shrimp, grass shrimp, rainwater killies, hermit 
shells, horseshoe crabs, pinfish, cowfish. 

THURSDAY, OCTOBER 18, 1990 

Weather - wind E,SE - slight 
· clear skies. 

mojarra, pink 
crabs, kings crown 

Todays activity involves seining at four stations for species di
versity. Four pulls per station were performed. 

Station 5 - Fish and invertebrates collected include: Longnose 
killies, nudibranchs, tulip shells, needlefish, mojarras, grass 
shrimp, snails, stone crabs. 

Observed species: oysters, clams, lizardfish. 

Station 6 - Fish and invertebrates collected include: starfish, 
juv. mangrove snappers, shrimp, snails, horseshoe crabs, sea-
horse. 

Observed species: two ospreys. 

Station 7 - Fish and invertebrates collected include: toadfish, 
killies, snails, shrimp, gobies. 

Station 8 - Fish and invertebrates collected include: killies, 
unidentified larval fish. 

Special observations: seining was difficult due to 
an extremely high tide. 
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APPENDIX 2 

Bathymetry Data Sheets 

?lease· note· that any negative numbers represent exposed sediments 
at low tide 
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Trensect "A"- Sister Keys Dec. 11, 1990 
Trensect ··A·· runs 2,000 feet of the south end of the souttwv'est islend et 1402 from .. 

north, perellel to the ICW, ending et e point neer Chennel Merker 30. 

Di stemce t1eesured 
Depth 

10' .92' 

20' 1.5' 

30 ' 1.75' 

so· 2.54' 

100' 2.25' 

150' 2.33' 

200' 2.0B' 

400' 2.0B' 

600' 1.66' 

BOO' 1.79' 

1000' 2.0' 

1200' 2.17' 

1400' 2.0B' 

1600' 2.2' 

1800' 2.0' 

2000' 1.75' 

MLLW 
Depth 

-.13' 

.46' 

.71.' 

1.5' 

1.21' 

1.29' 

1.04' 

1.04' 

.62' 

.75' 

.96' 

1. 13' 

1.04' 

1. 16' 

.96' 

.71' 

mrn:mrGmrnJ&r:<r.< 
9:47 4'4" 

Time Begen I El evEJt ion 

1:03 4 '2" 

Time Cornpl eted/E 1 eve t i on 

§illlf'2\1ffi:S? 
11:20 

Time Begun 

12:12 

Time Completed 

'v\1eether Conditions: 
Area under H1e i nil uence of e tt1ree dey old 
cold front, wind from the nortt1 northeest et 
5- 15 mpll . 
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Trense,ct "B"- Sister Keys Dec . 11 , 1990 
lrensect "R" runs from the west side of the northwest islend 225 feet et 2202 from 
north toe point between Chennel Merker 2B end tr1e shoreline . 

Distance Meesured 
Depth 

1 o· .5' 

20' .66' 

30' .75' 

so· .92' 

1 oo· 1.56' 

150' .54' 

200' 1.75' 

225' 4.0' 

11LLW 
Depth 

-.62' 

- .46' 

-.37' 

- .2' 

.46' 

-.56' 

.63' 

2.BB' 

mrn:m~oarru&rnrz 

1:03 4'2" 

Ti rne Beg en I El eveti on 

3:25 4'2" 

Time Cornpleted/Elevetion 

~oornwrn:SJ 

2:51 

Time Begun 

3:02 

Time Cornpl eted 

'vl"eether Conditions: 
Aree under the influence of e three dey old 
cold front, wind from the north northeast et 
5-15 mph. 
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Trar1sect "C" c;; ster Keys Dec. 11, 1 990 
:rran-='oct "C", .... .:.from the north side of the r.c:·thwest isle'ld 250 feet at 3302 from 
nortr1 on a 1 i ne extending south from the bri dgetenders house on the Cortez Road Elri dge. 

Distance Measured 
Depth 

10' .38' 

20' .58' 

30' .75' 

50' .83' 
.. 

100' .53' 

150' 2.79' 

200 ' 1.42' 

250' 4.08' 

MLLW 
Depth 

- .74' 

- .54' 

-.37' 

- .29' 

-.29' 

1.67' 

.30' 

2.96' 

mrnrmeoorru&rnrz 
1:03 4'2" 

Time Begen I Elevation 

3:25 4'2" 

Time Compl eted/E 1 eveti on 

~onm \\?rn:S? 
2:26 

Ti rne Be~un 

2:44 

Time Cornpl eted 

y,leather Conditions: 
Area under the influence of a tr·wee dey old 
cold front, wind from tr1e north northeest et 
5-15 mph. 
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Trensect "D" - Sister Keys Dec.11 , 1990 
·Trensect "D" runs 1,000 feet from the west side of the northwest islend £:152 from north 

Di stence Meesured 
Depth 

10' 1. 13' 

20' 1.25 

30' 1.25' 

so· 1.5' 

100' 1.63' 

150' 1.92' 

200' 1.56' 

~oo· 1.56' 

600' 2.0~· 

800' 2. 13' 
. 

1000' 2.08' 

MLLW 
Depth 

.0 1' 

.13' 

.13' 

.36' 

.71' 

.80' 

.~6' 

.~6' 

.92' 

1.0 1' 

.96' 

ill[mlfbfXJ[Ji]l.;\~rR 

1:03 4'2 " 

Time Begen I El evetl on 

3:25 4'2" 

Time Compl eted/E 1 evet ion 

ISnD~Wrn\'2 

1 :£:10 

Time Begun 

2:06 

Time Completed 

V·/ee tiler- Conditions: 
Area under- tr1e influence oi e three dey old 
cold front, wind from the north northeest et 
5-15 mph. 
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APPENDIX 3 

Criteria for Class II Waters 
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The following is a list of the Criteria for Class II Waters: 

Criteria for Class II Waters-Shellfish Propagation or Harvesting 
The following criteria are to be applied except within zones 

of mixing: 
(1) Aluminum- shall not exceed 1.5 milligrams per liter. 
(2) Antimony - shall not exceed 0.2 milligrams per liter. 
(3) Bacteriological Quality - the median coliform MPN of water 

shall not exceed 70 per 100 milliliters, and not more than 10% of 
the samples shall exceed a MPN of 230 per 100 milliliters. The 
fecal coliform bacterial level shall not exceed a median value of 
14 MPN per 100 milliliters with not more than 10% of the samples 
exceeding 43 MPN per 100 milliliters. 

(4) Biological Integrity - the Shannon-Weaver diversity index 
of benthic macroinvertebrates shall not be reduced to less than 75% 
of background levels as measured using organisms retained by a U.S. 
Standard No. 30 sieve and collected and composited from a minimum 
of three natural substrate samples, taken with Ponar type samplers 
with minimum sampling areas of 225 square centimeter~. 

(5) Bromine and Bromates - free bromine shall not exceed 0.1 
milligrams per liter, and bromates shall not exceed 100 milligrams 
per liter. 

(6) Cadmium - shall not exceed 5 micrograms per liter. 
(7) Chlorine (total residual) - shall not exceed 0.01 milli-

grams per liter. 
(8) Copper - shall not exceed 0.015 milligrams per liter. 
(9) Cyanide - shall not exceed 5 micrograms per liter. 
(10) Dissolved Oxygen - the concentration in all water shall 

grams per liter. 
(8) Copper - shall not exceed 0.015 milligrams per liter. 
(9) Cyanide - shall not exceed 5 micrograms per liter. 
(10) Dissolved Oxygen - the concentration in all water shall 

not average less than 5 milligrams per liter in a 24-hour period 
and shall never be less than 4 milligrams per liter. Normal daily 
and seasonal fluctuations above this level shall be maintained. 

(11) Fluorides - shall not exceed 1.5 milligrams per liter. 
(12) Iron - shall not exceed 0.3 milligrams per liter. 
(13) Manganese - ·shall not exceed 0.1 milligrams per liter. 
(14) Mercury - shall not exceed 0.1 micrograms per liter. 
(15) Nickel - shall not exceed 0.1 milligrams per liter. 
(16) Nutrients - in no case shall nutrient concentration of a 

body of water be altered so as to cause an imbalance in natural 
populations of aquatic flora and · fauna. 

(17) Odor - threshold odor number shall not exceed 0.003 
micrograms per liter. 
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(18) Pesticides and Herbicides: 
(a)Aldrin plus Diedrin-shall not exceed 0.003 micrograms per 

liter. 
(b)Chlordane-shall not exceed 0.004 micrograms per liter. 
(c)DDT-shall not exceed 0.001 micrograms per liter. 
(d)Demeton-shall not exceed 0.1 micrograms per liter. 

(e)Endosulfan-shall not exceed 0.001 micrograms per liter. 
(f)Endrin-shall not exceed 0.004 micrograms per liter. 
(g)Guthion-shall not exceed 0.01 micrograms per liter. 
(h)Heptachlor-shall not exceed 0.001 micrograms per liter. 
(i)Lindane-shall not exceed 0.004 micrograms per liter. 
(j)Malathion-shall not exceed 0.1 micrograms per liter. 
(k)Methoxychlor-shall not exceed 0.03 micrograms per liter. 
(l)Mirex-shall not exceed 0.001 micrograms per liter. 
(m)Parathion-shali not exceed 0.04 micrograms per liter. 
(n)Toxaphene-shall not exceed 0.005 micrograms per liter. 
(19) pH - shall not vary more than one unit above or below 

natural background of coastal waters as defined in 17-3.050(1) (c), 
F.A.C. provided that the pH is not lowered to less than 6.5 units 
or raised ' above 8.5 units. If the natural background is less than 
6.5 units, the pH shall not vary below natural background or vary 
more than one unit above natural background for coastal waters or 
more than two-tenths unit above natural background for open waters. 
If the natural background is higher than 8.5 units, the pH shall 
not vary above natural background or vary more than one unit below 
natural background for coastal waters or more than two-tenths unit 
below natural background for open waters. 

(20) Phosphorus (elemental) - shall not exceed 0.1 micrograms 
per liter. 

(21) Polychlorinated Biphenyls - shall not exceed 0.001 micro-
grams per liter. 

(22) Selenium - shall not exceed 0.025 milligrams per liter. 
(23) Silver - shall not exceed 0.05 micrograms per liter . 
. (24) Total Dissolved Gases - shall not exceed 110% of the 

saturation value for gasses at the existing atmospheric and hydro
static pressure. 

(25) Transparency - the depth of the compensation point for 
photosynthetic activity shall not be reduced by ~ore than 10% as 
compared to the natural background value. 
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