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Abstract

Patterns of variability in structural characteristics of the seagtaskssia testudinumere investigated in 10 basins across
Florida Bay, Florida, USAT. testudinunis the dominant seagrass in this perturbed subtropical estuary and changes in its
ecological condition are being used as a one of the response metrics for the Comprehensive Everglades Restoration Prograrn
(CERP). Patterns in the size—frequency distributions of a suite of morphometric and biomass characteristics were compared
at two spatial scales (Bay and basin) and between the two sample years (1998 and 1999). Size—frequency distributions of
shoot-specific and area-specific characteristics were more sensitive to both inter-annual and among-basin variation than mea-
sures of central tendency because of the high degree of variability at both spatial scales. Distributions of several parameters
consistently grouped together into three or four pattern types. These pattern groups were spatially very similar to regions pre-
viously defined based upon biological, physical, chemical, and geological characteristics. The results of this study confirm that
spatial heterogeneity in the size—frequency distributions of morphometric and biomass characteTis@ssudinunsupport
the concept of ecologically distinct regions within Florida Bay. The results also demonstrate the sensitivity of size—frequency
distributions to differences in environmental factors and the significant control that the physical and chemical environment of
Florida Bay exerts ofi. testudinunmorphology.
© 2004 Elsevier Ltd. All rights reserved.
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1. Introduction habitat complexity and stability compared with un-
vegetated areas. Seagrass production, biomass, and
Seagrasses form communities that often domi- structure support coastal fisheries via direct herbivory
nate the hydroscapes of many coastal environments.and detrital food webs within the beds and through
Their shallow distribution and close proximity to the export to adjacent systems. They also stabilize sedi-
land/sea interface causes these marine angiospermsnents, increasing optical water quality, form structural
to be sensitive to changes in coastal watersheds thatsubstrate for epiphytic growth, and provide nursery
affect the nearshore marine environment. Healthy habitat and shelter to many organisnuerf Hartog,
seagrass beds are highly productive and they increasel977; Borum and Wium-Andersen, 1980; Zieman,
1982; Thayer et al., 1984; Kenworthy et al., 1988;
* Corresponding author. Tek+1-910-962-2373,; Duarte, 1_989 .
fax: +1-910-962-2410. In Florida Bay, seagrasses are both the dominant
E-mail addressdurakom@uncw.edu (M.J. Durako). biological community and the dominant submerged
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physical feature urako et al., 2002; Fourqurean This paper describes the trends and patterns of
et al., 2002. Seagrass beds dominated by turtlegrass, size—frequency distributions of a suite of morphome-
Thalassia testudinunBanks ex Konig (Hydrochari-  tric and biomass characteristics ®f testudinumin
taceae), cover more than 80% of the area of Florida 10 basins within Florida Bay, during two sampling
Bay within Everglades National ParkKieéman et al., seasons. In a related paper, we used a hierarchical
1989. The recent widespread die-off ®f testudinum statistical approach to compare measures of central
in Florida Bay Robblee et al., 1991; Fourgurean and tendencies in these variabledackney and Durako,
Robblee, 199Phas contributed to eutrophication and submitted for publication Those analyses indicated
increased turbidity in the Bay, which, in turn, has only one significant inter-annual difference at the Bay
led to system-wide changes that threaten the stabil- scale, but they did reveal that the 10 sampled basins
ity of this valuable ecosystenB(tler et al., 199h consistently grouped into four statistically-defined
Because€T. testudinunmis a benthic, long-lived clonal  ecological zones. Here, size—frequency distributions
plant requiring high light availability (i.e., clear wa-  of shoot-specific and area-specific characteristicg of
ter), the distribution, abundance, and condition of this testudinunin Florida Bay were compared between the
species may be indicative of the “health” of Florida two sampling years at both the Bay and basin scales.
Bay (Durako et al., 200R Thus, any change in this The distributions of most of the structural character-
species’ ecological condition, which may be affected istics also fell into three-to-four groups. In addition,
by water quality changes associated with the Com- size—frequency distribution data were more sensitive
prehensive Everglades Restoration Program (CERP),in detecting statistically-significant inter-annual vari-
is one of the central issues being considered by envi- ation at both the Bay and basin scales, suggesting that
ronmental managers. this may be a better alternative approach to detecting
Several structural and dynamic characteristics of temporal change in monitoring and assessment pro-
T. testudinumhave been investigated for use as in- grams than comparisons of means or median values.
dicators of ecological condition. These include leaf
width, leaf length, number of leaves per short-shoot,
leaf area, number of leaf scars, leaf productivity, and 2. Methods
leaf turnover (which are shoot-specific characteris-
tics, along with plastochrone interval); area-specific =~ Sampling was conducted in Florida Bay (ca.
characteristics include short-shoot and rhizome-apical 25°05N, 81°45W), a shallow, seagrass-dominated
densities, leaf area index (LAI), leaf productivity, and estuary which separates the Florida Keys from the
biomass Durako, 199%. Leaf area, biomass of leaves southern tip of the Florida Peninsulgig. 1). Florida
(which is dependent on leaf are&lahbeh, 198fand Bay is comprised of a series of mud banks that divide
leaf dimensions (which comprise leaf area) are af- the Bay into 49 shallow basins and which restrict cir-
fected by environmental conditions and reproductive culation and dampen tidal influence (déeurqurean
effort (McMillan, 1978; Hulings, 1979; McMillan and Robblee, 199%%r a detailed description of Florida
and Phillips, 1979; West and Larkum, 1979; Durako Bay). T. testudinumwas collected during the spring
and Moffler, 1985; Dawes and Tomasko, 1988; sampling of the Florida Bay Fish Habitat Assessment
Harrison and Durance, 1992; Lee and Dunton, 3997 Program (FHAP) in May 1998 and May 1999. FHAP
Phillips and Lewis (1983orrelated leaf width irT. is a long-term status and trends assessment program
testudinumwith environmental stress and observed and one of several mutli-agency coordinated mon-
that this structural characteristic changed in responseitoring programs implemented in the south Florida
to environmental factorsDurako (1995)also ob- region to detect changes in regional-scale seagrass
served that changes in structural characteristics, suchdistribution and abundanc&dgurqurean et al., 2002
as leaf length, width, and shoot-specific leaf area, Sampling in FHAP is conducted in 10 of the 49 basins
reflected responses df testudinunto environmen- in Florida Bay Fig. 1). Each basin is subdivided into
tal conditions. In all these previous studies, changes 28—33 fixed, tessellated hexagonal grids from within
in measures of central tendencies (mean or medianwhich station locations are randomly chosen to yield a
values) of the characteristics were assessed. total of about 320 stations per sample peribay( 1).
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Stations were located using GPS. Water depth and of all green blades were recorded, and the shoot age in
temperature, salinity, and secchi depth were recordedplastochrone intervals (the number of leaf scars plus
at each station. the number of green and white blades) was calculated.
For this study,T. testudinumwvas collected as part Green leaves (above-ground biomass) were dried
of the quantitative assessment of the benthic macro-to constant weight at 6(0C and weighed to obtain
phyte communities during the 1998 and 1999 spring standing crop (gm?). Live short-shoot and live rhi-
FHAP sampling; the 1998 sites were revisited in 1999. zomes and roots (white or brown and crispy) were
A single PVC core sample (177 &nwas taken at  also dried to constant weight (6@) and weighed
each station. Plant material from the cores was washedto obtain below-ground biomass (g®). These data
free of sediment in the field, stored in plastic bags, were used to generate two types of characteristics
and frozen for subsequent analysis. After thawing, of T. testudinum shoot-specific characteristics and
seagrasses were sorted by species, short-shoot denarea-specific characteristics. Shoot-specific charac-
sity (number nm2) was determined from the material teristics are leaves per shoot, maximum shoot leaf
in each core, the plant material was rinsed in 10% length, mean shoot leaf length, maximum leaf width,
HCI to remove carbonates, and leaves were scrapedshoot-specific leaf area (the sum of the leaf area of
carefully with a razor blade to remove epiphytes. Epi- a short-shoot, cR), and shoot age (leaf scars per
phyte loads were not quantified. Only those cores with shoot). Area-specific characteristics are short-shoot
live T. testudinunshort-shoots (those with intact green density, leaf area index (mean shoot-specific leaf
blades) were analyzed for this study. In 1998 a to- area x short-shoot density,?m—2), standing crop
tal of 318 cores were collected; of these, 211 (66%) (gm~2), and the ratio of above- to below-ground
contained liveT. testudinunshort-shoots. Of the 314  biomass.
cores taken in 1999, 232 (74%) contained at least Morphometric and biomass characteristics were
one live short-shoot. For each live short-shoot, the compared with a two-tiered statistical approach. First,
number, length (cm) from point of attachment to the for each year the range and distribution of each
short-shoot leaf tip, and width (cm) just above the characteristic was described and analyzed for the
sheath (a protective covering consisting of dead leaves) Bay scale; distributions were binned into appropriate
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Fig. 1. Florida Bay showing the locations of sites sampled in 1998 and 1999.
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classes. SignificanceDfhax > 0.05) of changes in  were again binned into appropriate classes and signifi-
these distributions between 1998 and 1999 was deter-cance Dmax > 0.05) of changes in these distributions
mined using the Kolmogorov—Smirnov Two-sample between 1998 and 1999 was determined using the
test (which does not require normality). Second, the Kolmogorov—Smirnov Two-sample test. The criterion
range and distribution of each characteristic was de- for significant differences wa® < 0.05. All statis-
scribed and analyzed for each basin. Distributions tical tests were performed using the SAS statistical
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Fig. 2. Inter-annual comparisons of the distributions of number of (A) leaves per shoot and (B) maximum leaf width of short-shoots
of Thalassia testudinunm Florida Bay. Black bars represent 1998 £ 1494) and shaded bars represent 1999=(1622). Significant
differences in distributions between years were seen in both plots based on Kolmogorov—Smirnov Two-samplemntests Do os);
asterisks £) indicate in which group significarnax occurred.
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program (SAS, Cary, NC) or SigmaStat (Jandel Sci- number declined in seven of 10 basins, a significant

entific, San Rafael, CA).

3. Results

At the Bay level, leaf number and leaf width had
slightly positively skewed but otherwise fairly uniform
distributions. All other morphometric character distri-
butions at the Bay level were positively skewed. Distri-

bution patterns at the basin level were highly variable.
Leaves per shoot, at the Bay scale, exhibited a sig-

nificant (Dmax > Do.05) hegative shift in distribution
from 1998 to 1999 Kig. 2A). Within-basin compar-
isons of the leaves per shoot distributiotSg( 3)

difference occurred between the 2 years only at Rab-
bit Key Basin. The modal class in the Bay for both
years was three leaves per shoot, and about 70% of
the total short-shoots in the Bay had between three
and four leaves. At the basin level, the majority of
shoots in the central Bay also had three to four leaves;
however, about 80% of the shoots in Johnson Key
Basin, in the northwest, had four to six leaves while
more than 70% in Eagle Key Basin, in the east, had
only two to three leaves. Shoots in Crane and Calusa
Basins mostly had three leaves.

The distribution of shoots with wider leaves was
significantly higher in 1999 than in 1998 at the Bay
level (Fig. 2B). Twin Key, Rankin Lake, and Whipray

between 1998 and 1999 showed that although leaf Basins all exhibited significant increases in abundance
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Fig. 3. Inter-annual comparisons of the distributions of number of leaves per shdtiat#fssia testudinurm 10 basins in Florida Bay.
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of shoots with increased width&ify. 4); five of the shoot leaf length displayed significant positive dis-
other seven basins displayed insignificant positive tribution shifts from 1998 to 1999 at the Bay level.
shifts in distribution. At the Bay scale, about 80% of The modal class of maximum length was 8-10cm in
shoots had leaves from 0.3 to 0.6 cm wide; the modal 1998 but increased to 10-12cm in 1999; the mode
class for both years was 0.4cm. Leaf width at the of mean length displayed a similar shift from the
basin scale was much more variable, with Johnson 6—8 cm size class in 1998 to the 8-10 size cm class in
Key, Rabbit Key, and Rankin Lake Basins in the west 1999. Within-basin comparisons of maximum length
having a greater amount of shoots with wide leaves (Fig. 6) and mean lengthHig. 7) distributions showed
and Crane Key, Calusa Key, and Eagle Key Basins in that, like width, length was highly variable at the
the east having shoots with thinner blades. Mid-Bay basin level. Madeira Bay, Crane Key, Calusa Key,
basins and Blackwater Sound had mostly shoots with and Eagle Key Basins had positively skewed distri-
intermediate width leaves. butions while those of the other basins were more
The size—frequency distributions of maximum leaf symmetrical. Johnson Key Basin was unique in hav-
length and mean leaf length were similar. The maxi- ing bimodal distributions of maximum length. Sig-
mum leaf lengthig. 5A) of more than 50% of shoots  nificant differences in the distributions of maximum
within the Bay was between 6 and 14 cm while about leaf length and mean length were detected between
50% of shoots had a mean shoot lengkig( 5B) the 2 years at Whipray and Calusa Key Basins, both
of 4-10cm. Both maximum leaf length and mean of which were positive shifts. Six of the remaining
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Fig. 5. Inter-annual comparisons of the nested distributions of (A) maximum leaf length and (B) mean shoot leaf length of short-shoots
of Thalassia testudinurm Florida Bay. Black bars represent 1998 £ 1494) and shaded bars represent 1999=(1622). Significant
differences in distributions between years were seen in both plots based on Kolmogorov—Smirnov Two-samplgntests Do.os);

asterisks #£) indicate in which group significai®max occurred. Both maximum length and mean length were binned into 2 cm size classes.

eight basins and five of eight had insignificant posi- The modal class in both years was 5-1F¢chut there
tive shifts in maximum leaf length and mean length, was a significant shift towards greater shoot-specific
respectively. leaf area in 1999. As at the Bay level, the distri-
Nearly 60% of the shoots in the Bay had shoot- butions in the basins were generally also positively
specific leaf areas between 5 and 1% cffig. 8A). skewed, but those of Rabbit Key Basin and Rankin
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Lake were more symmetrical and those of Johnson Changes in the distributions of all four area-specific
Key again were bimodaFig. 9). The eastern basins, characteristics were insignificant at the Bay scale.
Eagle, Calusa, Crane Key Basins, and Madiera Bay Because of relatively small sample sizes and large
had the lowest shoot-specific leaf areas. The majority variances, plots of the distributions of area-specific
of basins also displayed positive interannual shifts, characteristics at the basin level were not generated.
although only that of Whipray Basin was significant. The distribution pattern of shoot density, at the Bay
The distributions of leaf scars indicate a low rep- level, was similar between 1998 and 1999y 11A).

resentation of very young shoots (those with few leaf Nearly 60% of cores had six or fewer shoots in both
scars) at both BayHig. 8B) and basinfig. 10 levels. years 350 shoots m2), and the modal class for
The distributions at the Bay and basin levels were sim- both years was the smallest size class (1-2 shoots per
ilar and positively skewed. About 50% of the shoots in core, or ca. 115 shootsTh). There was a negative
the Bay had 50 leaf scars or less, and in both sampling shift in the ratio of above- to below-ground biomass
seasons the modal age class was 20-25 leaf scars. Thérom 1998 to 1999 Fig. 11B); the modal class was
population at the Bay scale was significantly older in 0.075-0.10 in 1998 compared to 0.05-0.075 in 1999.
1999. Although most of the basins also had a shift This difference, however, was insignificant. The dis-
towards more older shoots in 1999, this demographic tributions of standing cropHig. 12A) and leaf area
shift was significant at the basin level only in Whipray index (Fig. 12B) were similar; both distributions were
and Crane Key Basins. positively skewed. The modal class in 1998 and 1999
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for standing crop was 10-20 gt and about 50%
of sites in the Bay had less than 30 gfnstanding

ranges relative to other areas in Florida BajeMman
et al., 1989, 1999; Durako, 1995; Hall et al., 1999

crop. During both years the modal class of leaf area the Florida Keys Tomasko and Lapointe, 1991

index was 0.2-0.4Am~2; very few sites had leaf
area indices greater than 1.6 m=2.

4. Discussion

Biscayne Bay, Floridalflandi et al., 2002, Cock-
roach Bay, FloridaRose and Dawes, 199®Bermuda
(South, 1983 and Mexico (Gallegos et al., 1993; van
Tussenbroek, 1995The effect of seasonal variation,
which can be significantQuarte, 1989; Alcoverro
et al., 1995; Durako, 1995; van Tussenbroek, 1998;

Structural characteristics of seagrasses may varylrlandi et al., 2003, was minimized in this study
significantly among and between populations and at with year-to-year comparisons of samples taken at

varying spatial scalesMcMillan, 1978; Bak, 1980;
Duarte, 1991; de Heij and Neinhuis, 1992; Alcoverro
et al., 199%. Size—frequency distributions of morpho-
metric and biomass characteristics Df testudinum
in Florida Bay exhibited significant inter-annual vari-
ability at the two spatial scales examined in this

approximately the same time of year.

All  shoot-specific morphometric and biomass
characteristics ofT. testudinumshowed significant
inter-annual differences in size—frequency distribu-
tions, at the Bay level. In contrast, only leaf num-
ber per shoot showed a significant (though min-

study. However, these characteristics exhibited similar imal) inter-annual difference between means, at
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asterisks #) indicate in which group significarDmay occurred. Leaf area was binned by 5cand age was binned by 5 scars.

the Bay level Hackney and Durako, submitted for quiring data to be normally distributed, a frequent
publication. Both analyses were done on the same problem in monitoring data. The significant positive
dataset, suggesting that size—frequency distributions shifts detected in most of the parameter distributions
and the Kolmogorov—Smirnov Two-sample test are in 1999 probably reflect both the higher salinities
more sensitive for detecting changes in seagrass(Bay mean= 37.8 in 1999 versus 33.6 in 1998)
structural characteristics. The Kolmogorov—Smirnov and water temperatures (Bay mean29.7°C in
Two-sample test also has the advantage of not re- 1999 versus 28.7C in 1998), compared to 1998.
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The conditions in 1999 were, evidently, more favor- distribution patterns. Standing crop, leaf area index,
able for this subtropical marine seagrass species. Inand above-/below-ground biomass showed essen-
contrast, area-specific (density-dependent) charac-tially the same trend, however, short-shoot density
teristics showed no inter-annual differences in their was slightly more uniform across the Bay. The large
size—frequency distributions in the present study. variability in morphometric characteristics af tes-
Similarly, seasonality has little or no affect on the tudinumseen in this study, even at relatively small
area-specific characteristic of mean short-shoot den-scales, is not unusual in seagrass syste@suf,
sity in Florida Bay, but significant seasonal variationin 1996; Kaldy and Dunton, 2000; Lee and Dunton,
mean standing crop and other shoot-specific character-2000. Although size distributions of the measured
istics may occururako, 1995; Zieman et al.,, 1999  morphological characteristics were relatively large,
The distributions of shoot-specific and area-specific they were within reported values for this species.
characteristics ofT. testudinumwere highly vari- This study attempted to address large-scale vari-
able in Florida Bay, at the level of individual basins. ation among sites by using widespread spatial sam-
Short-shoots were generally larger and had more pling. The consistent geographic clustering (with the
leaves in the western basins. Leaf number and size de-exception of Blackwater Sound, see below) of the
creased from west to east and the 10 basins generallybasin level patterns in the size—frequency distribu-
exhibited three to four groupings of size—frequency tions of T. testudinummorphometric and biomass
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Fig. 10. Inter-annual comparisons of the nested distributions (size €lad3 scars) of short-shoot age (total number of leaf scars) of
Thalassia testudinunin 10 basins in Florida Bay. Black bars represent 1998 and shaded bars represent 1999. Asfeiisdicate
significant inter-annual differences in basin distributions based on Kolmogorov—Smirnov Two-samplétests- (Do.os)-

characteristics suggest they are likely regulated by light availability (McMillan and Phillips, 1979
landscape-scale differences in environmental param-and turbidity Phillips and Lewis, 1983; Lee and
eters such as salinity, light availability, temperature, Dunton, 1997, latitude McMillan, 1978, and intra-
sediment depth, and nutrient supply. Using a dis- and inter-specific competitionRpse and Dawes,
criminant function modelfFourqurean et al. (2003) 1999; Davis and Fourqurean, 2001

recently demonstrated that mean salinity, salinity vari- ~ Several previous investigators have divided Florida
ability, light availability, sediment depth, and mean Bay into distinct sub-environments or ecological zones
nutrient concentrations were important predictor vari- based on bank morphology and dynami¥gatless
ables for seagrass species occurrence and abundancand Taggett, 1989 benthic plant communities
in Florida Bay. Our data suggests that there is also (Zieman et al., 1989 light availability for planktonic

a linkage between environmental variability and and benthic primary productiorPfilips et al., 1995
intra-specific plant structurd.. testudinunis known and water quality Boyer et al., 199¥ Zieman et al.

to exhibit phenotypic plasticity in its leaf dimensions (1989) used macrophyte distribution, standing crop,
that have been correlated with several environmen- and productivity, along with sediment type and depth
tal factors, including freshwater inputrlendi et al., and water depth, to divide the Bay into six ecological
2002, salinity Dawes et al., 1985 nutrient avail- regions with similar biological and physical character-
ability (Short, 1983; Lee and Dunton, 200dow istics. They included two other seagrass species and
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Fig. 11. Inter-annual comparisons of the (A) nested distributions of density and (B) above-ground:below-ground bioftedassfa
testudinumin Florida Bay. Black bars represent 1998 £ 211) and shaded bars represent 1999=(232). There were no significant

differences in distributions between years in either plot based on Kolmogorov—Smirnov Two-sampletests (Doos). Density was
binned by~115 individuals nT? and above-ground:below-ground biomass was binned by 0.025.

four types of macroalgae, in additionTotestudinum schemes are similar in that they all have groupings of

which was the most abundant macrophablips et al. western, central, and eastern basins, in some fashion.
(1995) used regional differences in light attenuation Consistent groupings of the means and medians
to define four ecological zones in the Bay, éalyer of morphometric and biomass parameters in a gra-

et al. (19994ivided the Bay into three ‘zones of simi- dient across the Bay led to the definition of four
lar influence’ based on water quality data. These three ecological communities, based on shoot-specific and
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Fig. 12. Inter-annual comparisons of the nested distributions of (A) standing crop and (B) leaf area irfleadasfsia testudinunn
Florida Bay. Black bars represent 1998 £ 211) and shaded bars represent 1999=(232). There were no significant differences in
distributions between years in either plot based on Kolmogorov—Smirnov Two-sampleDgsis< Do.os). Standing crop was binned by
10gnT? and leaf area index was binned by of 0.2mm 2.

area-specific characteristicsbftestudinuniHackney seagrass species, testudinumsupports the concept
and Durako, submitted for publicatipnBasin-level of ecologically distinct regions in Florida Bay. In
patterns in the size—frequency distributions of these addition, the results demonstrate the plasticityTof
structural characteristics examined in this study con- testudinummorphology and the significant control
firm that the spatial heterogeneity in the distribution, that the physical and chemical environment of the
abundance, and physical characteristics of a single Bay exerts on this species’ morphology. The four
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community types defined by structural variability in year, 1700 metric tons per da¥jeman et al., 1989

T. testudinunfJohnson Key community, Western Bay and they provide refuge for small consumergdyer
community, Central Bay community, and Eastern Bay et al., 1984; Matheson et al., 199€hanges in these
community) are most similar to the four zones of ecosystems can have cascading effects on other organ-
Phlips et al. (1995)The Johnson Key community cor- isms and other systemBiftler et al., 199h Thus, it
responds to the West region of Phlips et al., the West- is essential to track the ecosystem health of seagrass
ern Bay community (Rabbit and Twin Key Basins) to communities.

the South-Central region, the Central Bay community

(Rankin Lake, Whipray Bay, and Blackwater Sound)

to the North-Central region, and the Eastern Bay Acknowledgements

community (Madeira Bay and Calusa, Crane, and Ea-

gle Key Basins) to the East region. The most obvious  Support for this research was provided by USGS
geographic anomaly to this community-classification Biological Resources Division (#98HQAG2186), Ev-
scheme compared to that Bhlips et al. (1995and erglades National Park, and the National Undersea
the others is the inclusion of Blackwater Sound with Research Center. We thank the staff of the Center
the Central Bay community. This basin is very di- for Marine Science, Everglades National Park, and
verse. Blackwater Sound is subject to the influence the NOAA/National Undersea Research Center for
of freshwater flow from the C-111 canal and also to logistical support. We also thank Dr. Kevin Summers
oceanic influence due to its proximity to several cuts of EPA for providing sampling coordinates and Jill
connected to the Atlantic. Blackwater Sound has the Paxson, Ron Dean, Leanne Rutten, Jen Kunzelman,
deepest areas of any of the studied basins (305cmand Paula Whitfield, from UNCW/CMS and Donna
depth); it has areas of extremely clear water as well Burns, Dr. Penny Hall, and Manuel Merello from the
as turbid areas near the Intracoastal Waterway; it hasFlorida Marine Research Institute for their help and
localized areas of shallow coarse sediments, deepersupport in the field and in the lab.

fine sediments, and bedrock outcrops; it has a variety
of macroalgae; and four of the five species of seagrass
occurring in Florida Bay are present in the Sound.
Thus, Blackwater Sound is a microcosm of Florida Alcoverro, T., Duarte, C.M., Romero, J., 1995. Annual growth
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