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Summary Report for 
Tampa Bay
Contacts: Roger Johansson, Janic-
ki Environmental Inc. (monitoring); 
Kristen Kaufman, National Ocean-
ic and Atmospheric Administration, and Aaron Brown, 
Southwest Florida Water Management District (map-
ping); Ed Sherwood and Gary Raulerson, Tampa Bay 
Estuary Program (monitoring and management) 

General assessment
Seagrasses covered 41,655 acres of the Tampa Bay 

region in 2016 (Table 1; PhotoScience Inc. and Kaufman 
2017). Most (90%; 37,666 acres) of the seagrass acreage 
occurred in the Old Tampa Bay and Middle and Lower 
Tampa Bay subregions and in Boca Ciega Bay. Seagrass 
covered approximately 40,400 acres in the Tampa Bay re-
gion in 1950, and nearly half had been lost by 1982, due 
to excessive nitrogen inputs and algal blooms. Dedicated 
efforts to reduce nitrogen inputs and to clean up bay wa-
ters since the early 1980s have resulted in the return of 
20,002 acres of seagrass. Old Tampa Bay, Middle Tampa 
Bay, Lower Tampa Bay, Terra Ceia Bay, and the Manatee 
River had more seagrass acreage in 2016 than in 1950, but 
Hillsborough Bay and Boca Ciega Bay still had less sea-
grass acreage than in 1950. Hillsborough Bay, a highly in-
dustrial area including the Port of Tampa, had lost practi-
cally all seagrass by 1982 (Johansson and Lewis 1992). By 
2016, 87% of the 1950 acreage had returned (2,007 acres). 
From 2014 through 2016, seagrass beds in Old Tampa 
Bay, Terra Ceia Bay, and the Manatee River expanded 
in acreage by 8.5%, 6.6%, and 10%, respectively. While 
Hillsborough Bay showed small increases between 2014 
and 2016, seagrasses increased sharply (36%; 525 acres) 
between 2012 and 2014. Other segments of the Tampa 
Bay region have shown small gains in seagrass acreage; 
the one exception is Middle Tampa Bay, where acreage 
declined by 42 acres from 2014 to 2016. Continued efforts 
to protect and restore seagrass acreage are challenged by 
several adverse impacts, including nonpoint-source inputs 
of nitrogen from the highly urban watershed surround-
ing the bay; occasional weather-related forced releases of 
poorly treated point-source wastewater; annual outbreaks 
of dinoflagellate blooms; and propeller scarring.

Seagrass species composition has been fairly stable 
over the past five years (Table 2), but the composition 
of beds varies across the region. Shoalgrass (Halodule 
wrightii) is the most common species in the Tampa Bay 
region, and it is dominant in northern subregions (Old 
Tampa Bay, Hillsborough Bay). Turtlegrass (Thalassia 

testudinum) is dominant in Lower Tampa Bay and com-
mon in Old Tampa Bay and Middle Tampa Bay. Man-
ateegrass (Syringodium filiforme) is found in all subre-
gions except Hillsborough Bay, and manateegrass and 
turtlegrass often occur in the same beds in Middle Tampa 
Bay. The presence of widgeongrass (Ruppia maritima) 
and stargrass (Halophila engelmannii) is sporadic and at 
low levels. The frequency of occurrence (FO) of all sea-
grass species combined has increased steadily through-
out Tampa Bay since 2006 (Table 2, Figure 2; Johansson 
2017), reaching 80% or better in all subregions except 
Hillsborough Bay. 

Geographic extent
The Tampa Bay region extends from the mouth of 

Tampa Bay north and includes the tidal portions of the 
Manatee River, Terra Ceia Bay, and Boca Ciega Bay (also 
discussed in the Western Pinellas County chapter). Boca 
Ciega Bay is located between the Pinellas peninsula and 
the barrier islands along the Gulf of Mexico. Tampa Bay 

Figure 1. Seagrass cover in the Tampa Bay region, 2016.  
Data from SWFWMD.
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(Figure 1) is a subtropical estuary and is relatively large 
(about 1,000 km2), well-mixed, and shallow (average 
depth = 4 m). The surrounding watershed is small (6,700 
km2) compared with the surface area of the bay, and about 
85% of inflowing freshwater is delivered by four tributar-
ies (Swarzenski et al. 2007). Groundwater maintains the 
base flow of tributaries and delivers water directly to the 
estuary by submarine groundwater discharge (Kroeger et 
al. 2007). Surficial sediments are a combination of quartz 
sands and biogenic carbonate (Brooks and Doyle 1998), 
and sediment loads in freshwater inflow are low (210,000 
metric tons yr-1; Swarzenski et al. 2007). The watershed 
is mostly urban (>3 million people in 2016; U.S. Census 
Bureau), but land uses also include agriculture, phosphate 
mining, shipping, and other commercial functions. Con-
comitant with accelerated development in the mid–20th 
century, water quality in the bay deteriorated signifi-
cantly, resulting in dense algal blooms and macroalgal 
overgrowth, which in turn impacted seagrass meadows, 
fisheries, and recreational use. Poor water quality resulted 
from excessive nitrogen in sewage, industrial waste, and 
atmospheric sources. Since the late 1970’s, significant re-
ductions in nitrogen inputs have gradually restored Bay 
water quality and seagrass acreage (Johansson and Lewis 
1992; Greening and Janicki 2006; Greening et al. 2011). 
Heavy runoff resulting from the 1998 El Niño elevated 
phytoplankton levels and reduced light availability to sea-
grasses, and the region temporarily lost 2,075 acres of sea-
grass (Table 1). More recently, spills of minimally treated 
sewage containing elevated nutrients in the summers of 
2015 and 2016 and runoff effects of Hurricane Irma in 
September 2017 may affect water quality and clarity.

Mapping and monitoring 
recommendations
•	Continue biennial imagery acquisition and mapping. 

Imagery was acquired in December 2017 and January 

2018, and photo-interpretation and mapping efforts 
will be completed by late 2018. 

•	Continue in situ seagrass monitoring carried out annu-
ally through the voluntary efforts of many organiza-
tions (see Johansson 2016).

•	Continue to integrate data from various seagrass moni-
toring programs to obtain the best estimates of seagrass 
status and trends in the Tampa Bay region.

Management and restoration 
recommendations
•	Continue reducing nitrogen inputs from the watershed 

to the estuary to return phytoplankton productivity to 
healthy levels and to improve water clarity.

•	 Increase research focus on areas where seagrass recov-
ery has lagged and determine why expansion there is 
not like that in other areas of the bay.

•	Monitor the impact of propeller scarring and develop 
proactive boater education and regulation strategies 
for reducing impacts. Implement projects for restoring 
scarred seagrass beds as funding becomes available.

•	Routinely update and advocate for the use of boating 
and angling guides for waters in the region to improve 
boater education and awareness of seagrass beds and to 
reduce propeller scarring.

Summary assessment
Seagrasses covered 41,655 acres in the Tampa Bay re-

gion in 2016, and beds have increased in area since 2014, 
except in Middle Tampa Bay where small losses were 
measured. Total seagrass acreage in 2016 was greater 
than levels estimated for 1950, before rapid urbanization 
had begun. Only two subregions, Hillsborough Bay and 
Boca Ciega Bay, had seagrass acreage in 2016 that was 

General status of seagrasses in the Tampa Bay region
Status and stressors Status Trend Assessment, causes

Seagrass acreage Green Increasing Steady gains; urban runoff  
a concern

Water clarity Yellow Improving Urban runoff has poor quality  
in Boca Ciega Bay

Natural events Yellow Sporadic; minimal 
impacts El Niño, tropical cyclones

Propeller scarring Orange Extensive Heavy boat traffic
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1988. More recently (2004–2016), acquisition of aeri-
al photographs and interpretation transitioned from 
scanned true color film media to digitally-acquired aerial 
imagery with 1-ft. resolution. Tampa Bay seagrass cov-
erage estimates developed by the SWFWMD since 1988 
rely on acquisition of late fall/early winter aerial images 
for digitization of seagrass photographic signatures. Two 
broad thematic mapping categories are used: patchy and 
continuous seagrass coverage. Mapped patchy seagrass 
polygons represent interpreted areas where 25% to 75% 
of the bay bottom is considered unvegetated, while con-
tinuous seagrass polygons contain <25% of unvegetated 
bay bottom. Until 2012, a minimum mapping unit of 
0.202 ha (0.5 acres) was used to detect features and de-
velop the polygons in a GIS environment. The detection 
unit was reduced to 0.101 ha (0.25 acres) in 2014. Retro-
spective groundtruthing of photo-interpreted polygons 
is conducted approximately six months after acquisition 
at 250–500 locations of question or interest. Concurrent 
with acquisition of imagery, in situ observations of sea-
grass coverage are made at 150 randomly selected sample 
sites in Tampa Bay, and these data are used to qualify the 
final seagrass coverage map product. Maps must achieve 
>90% thematic accuracy for final product acceptance. 
Spatial coverages of mapped seagrass to date are public-
ly available from the SWFWMD (http://data-swfwmd.
opendata.arcgis.com/).

Results: Mapping data from 2016 show that most subre-
gions of Tampa Bay had exceeded estimates of seagrass 

less than acreage estimates from 1950. Seagrass species 
composition and meadow texture appear to be stable, 
and the frequency of occurrence of seagrass species has 
increased steadily throughout the bay since 1998. Three 
seagrass species occur commonly in the bay region: tur-
tlegrass, manateegrass, and shoalgrass. Stargrass and 
widgeongrass are observed occasionally during monitor-
ing. Shoalgrass is usually the dominant seagrass species 
in northern and east-central segments of the bay region, 
and manateegrass and turtlegrass are most common in 
Middle and Lower Tampa Bay. Stressors to seagrass in-
clude phytoplankton levels, turbidity, and propeller scar-
ring. Continuing efforts to restore seagrass acreage are 
challenged by nonpoint-source inputs of nitrogen from 
the region’s highly urban watershed. Heavy runoff result-
ing from the 1998 El Niño elevated phytoplankton levels 
and reduced light availability to seagrasses, and the region 
temporarily lost 2,075 acres of seagrass (Table 1). More 
recently, spills of minimally treated sewage containing 
elevated nutrients in the summers of 2015 and 2016 and 
runoff effects of Hurricane Irma in September 2017 may 
affect water quality and clarity. 

Seagrass mapping
Methods, data, and imagery: The Southwest Florida 
Water Management District (SWFWMD) has obtained 
aerial imagery of submerged aquatic vegetation in the 
Tampa Bay region approximately every two years since 

Seagrass status and potential stressors in the Tampa Bay region
Status indicator Status Trend Assessment, causes

Seagrass cover Green Steady gains All areas except Middle 
Tampa Bay

Seagrass meadow texture Green Improving Increasing frequency of 
occurrence

Seagrass species composition Green Stable Small changes

Overall seagrass trends Green Improving Improving water quality

Seagrass stressor Intensity Impact Explanation

Water clarity Yellow Improving
Affected by runoff and storms

Nutrients Yellow Relative low

Phytoplankton Orange Moderate levels Responsive to nutrients in 
storm runoff

Natural events Yellow Minimal impact El Niño, tropical cyclones

Propeller scarring Orange Extensive Heavy boat traffic

http://data-swfwmd.opendata.arcgis.com
http://data-swfwmd.opendata.arcgis.com
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area in 1950, thereby meeting targets of restoration of 
seagrass acreage. Only in Hillsborough Bay and Boca 
Ciega Bay was seagrass acreage less than estimates from 
1950. Between 2014 and 2016, total seagrass cover for the 
Tampa Bay region increased by 1,360 acres, from 40,295 
acres to 41,655 acres, or 3.9% (Table 1). The greatest per-
centage increase occurred in Hillsborough Bay and the 
Manatee River; most other segments showed small in-
creases. Very small losses were measured in Middle Tam-
pa Bay, where 42 acres were lost, or 0.4% less than acreage 
estimated in 2014. In 2016, the region exceeded by 3,655 
acres the target restoration goal of 38,000 acres. 

Seagrass monitoring
Methods: Seagrasses have been monitored in the Tampa 
Bay region each fall since 1986 by regional agencies and 
collaborators. Beginning in 1997, monitoring has been 
accomplished by volunteer agencies (see Johansson 2016 
for list) participating in the Tampa Bay Interagency Sea-
grass Monitoring Program (TBISP) and coordinated by 
the Tampa Bay Estuary Program (TBEP). Seagrass cover 
is estimated by species along about 60 transects using the 
Braun-Blanquet method in quadrats located every 10, 25 
or 50 m, depending on the bay segment being surveyed. 
Participants assess an average of 1,550 1-m × 1-m quad-
rats each fall. Transects generally run perpendicular to 
shore, beginning at the shoreline and ending at the esti-
mated depth beyond which seagrass is not likely to occur. 
Transects are distributed throughout each bay subregion. 
At each quadrat, water depth, sediment type, visual as-
sessments of epiphyte load on seagrass blades, general 
appearance of seagrasses, and the occurrence of drift and 
attached macroalgae are also recorded. At less frequent 
intervals along each transect, seagrass shoot density and 
canopy height are measured.

Reports and data: Recent reports by Johansson (2016, 
2017) summarize the Tampa Bay monitoring data from 
1997 through 2015. These reports provide a detailed look 
at the FO of seagrass species in all subregions of Tampa 
Bay. The transect program database is maintained by the 
TBEP (contact Gary Raulerson).

Results: The percentage frequency of occurrence (FO) 
for all seagrass species increased in all subregions of Tam-
pa Bay from 1997 through 2015 (Table 2). Overall, the 
mean FO across the region has increased from about 60% 
to nearly 80%, and all subregions, except Lower Tampa 
Bay (LTB), have had statistically significant increases in 
seagrass occurrence from 1997–2015 (Johansson 2016). 
The greatest increases occurred in Old Tampa Bay (OTB) 
and Hillsborough Bay (HB); HB had a large and recent 

C
ha

ng
e 

20
14

–2
01

6
C

ha
ng

e 
19

50
–2

01
6

Ba
y 

se
gm

en
t

19
50

19
82

20
06

20
08

20
10

20
12

20
14

20
16

A
cr

es
%

A
cr

es

H
ill

sb
or

ou
gh

 B
ay

2,
30

0
0

41
5

81
0

83
6

1,
44

8
1,

97
3

2,
00

7
34

1.
7%

−
29

3

O
ld

 T
am

pa
 B

ay
10

,7
00

5,
94

3
5,

43
4

5,
82

9
6,

68
7

6,
99

9
10

,2
73

11
,1

47
87

4
8.

5%
44

7

M
id

dl
e 

T
am

pa
 B

ay
9,

60
0

4,
04

2
5,

08
9

6,
65

9
8,

20
8

9,
02

5
9,

69
4

9,
65

2
-4

2
-0

.4
%

52

L
ow

er
 T

am
pa

 B
ay

6,
10

0
5,

01
6

6,
57

8
6,

32
2

6,
86

2
6,

95
9

7,
63

8
7,

79
7

15
9

2.
1%

1,
69

7

B
oc

a 
C

ie
ga

 B
ay

10
,8

00
5,

77
0

8,
96

1
8,

45
7

8,
55

4
8,

54
4

8,
88

0
9,

07
0

19
0

2.
1%

−
1,

73
0

T
er

ra
 C

ei
a 

Ba
y

70
0

75
1

1,
00

7
93

2
99

8
1,

01
1

1,
18

0
1,

25
8

78
6.

6%
55

8

M
an

at
ee

 R
iv

er
20

0
13

1
81

4
63

8
75

2
65

4.
8

65
6.

3
72

3.
3

67
10

.2
%

52
3

T
ot

al
40
,4
00

21
,6
53

28
,2
99

29
,6
47

32
,8
97

34
,6
42

40
,2
95

41
,6
55

1,
36
0

3.
9%

1,
25
5

T
ab

le
 1

. S
ea

gr
as

s a
cr

ea
ge

 in
 th

e 
T

am
pa

 B
ay

 re
gi

on
, 1

95
0–

20
16

. D
at

a 
fr

om
 P

ho
to

Sc
ie

nc
e 

In
c.

 a
nd

 K
au

fm
an

 (2
01

7)
. S

ha
de

d 
nu

m
be

rs
 in

di
ca

te
 

ac
re

ag
e 

ex
ce

ed
in

g 
19

50
 e

st
im

at
es

. T
he

 T
BE

P 
re

st
or

at
io

n 
go

al
 is

 3
8,

00
0 

ac
re

s f
or

 th
e 

re
gi

on
. M

ap
pi

ng
 d

at
a 

al
so

 e
xi

st
 fo

r 1
99

6,
 1

99
9,

 a
nd

 2
00

4 
bu

t 
ar

e 
no

t s
ho

w
n.



	 SIMM Report No. 3. Tampa Bay	 7

increase. The seagrass presence in Middle Tampa Bay 
(MTB) and Boca Ciega Bay (BCB) also increased from 
1997–2015, albeit more slowly than in the upper subre-
gions. In contrast, FO in LTB has been relatively stable. 

The percentage FO for each seagrass species and for 
the common attached green alga Caulerpa prolifera in each 
subregion of Tampa Bay for 2006–2015 is shown in Figure 
2 and Table 3. Overall, shoalgrass is the most common spe-
cies in the region. The FO of shoalgrass along the transects 
has increased at a statistically significant rate from near 
30% in 2000 to nearly 50% in 2013. The trend closely par-

allels the trend of FO for all species combined. Proportion-
ally, shoalgrass generally ranged between 50% and 60% of 
the seagrass species and has had the most prominent ex-
pansion in absolute FO of all species for 1997–2015.

Turtlegrass, the dominant Lower Tampa Bay species, 
and manateegrass are also common. The FO of turtlegrass 
has been stable near 20%. Although the FO of manatee-
grass was low in 1997 (near 3%), the presence of manatee-
grass has increased nearly six times at a statistically signif-
icant rate, and its FO in 2015 was slightly less than that of 
turtlegrass. Consequently, manateegrass has had the most 

Tampa Bay

Bay segment

Year OTB HB MTB LTB BCB Legend

1997 14 <25%

1998 63 15 82 85 25–50%

1999 60 12 57 77 72 51–75%

2000 57 15 53 70 74 >75%

2001 59 49 21 60 63 74 No data

2002 59 45 23 59 55 81 Small no. of observations

2003 57 47 21 51 58 77

2004 57 47 20 50 60 89

2005 60 57 17 52 65 93

2006 61 53 19 59 70 85

2007 65 63 23 65 66 94

2008 64 60 25 67 67 95

2009 67 77 33 77 66 76

2010 76 93 70 71 86

2011 71 77 44 72 64 83

2012 75 81 68 76 74 92

2013 80 91 67 79 74 88

2014 78 88 59 74 80 100

2015 80 92 63 80 81 81

Kendall  
Tau Statistic 0.71 0.75 0.74 0.68 -0.50 0.39

Table 2. Trends of percent frequency of occurrence for all seagrass species in the Tampa Bay region and subregions, 
1997–2015. TB = Tampa Bay region; OTB = Old Tampa Bay; HB = Hillsborough Bay; MTB = Middle Tampa 
Bay; LTB = Lower Tampa Bay; BCB = Boca Ciega Bay. Red blocks = seagrass reported in <25% of meter square 
placements; orange blocks = 25–50%; yellow blocks = 51–75%; green blocks = >75%; gray blocks = no data 
collected; and blue blocks = small number of observations. Significant upward trends, derived from Mann-Kendall 
statistics (p ≤ 0.05), are printed in boldface type. The presence of Caulerpa prolifera, a common green alga, is not 
included in the FO calculations. Table modified from Johansson (2016).  
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prominent percentage increase in FO of all seagrass spe-
cies. Stargrass and widgeongrass occur infrequently in the 
region. Caulerpa prolifera also occurs at low and variable 
levels, most often in Hillsborough Bay and Old Tampa Bay. 
The percentage of quadrats with no vegetation has de-
creased steadily since 2006 throughout Tampa Bay (Table 
3). Bare quadrats have decreased only slightly in Middle 
Tampa Bay. 

Management and restoration 
recommendations

The Tampa Bay Estuary Program recently updated 
its Comprehensive Conservation and Management Plan 
for Tampa Bay (CCMP 2017). The CCMP serves as the 
regional framework for the further protection, manage-
ment, and restoration of the natural resources of the Tam-
pa Bay estuary. Thirty-nine actions have been identified 
for sustained progress in bay restoration efforts through 
2027. The CCMP addresses historical challenges for the 
bay—such as reducing nutrient pollution and restoring 
key habitats—as well as new or emerging concerns such 
as potential impacts related to climate change. 

•	The TBEP recommends continuing efforts to improve 
and sustain bay water quality and light transmission so 
that seagrass can thrive and expand by:

•	 Increasing efforts to reduce nutrient inputs to Tam-
pa Bay, particularly from point and nonpoint sourc-
es emanating from urban and suburban areas of the 
watershed.

•	Monitoring the impact of propeller scarring and devel-
oping a proactive strategy for reducing impacts. 

•	Routinely updating and advocating for the use of boat-
ing and angling guides for waters in the region to im-
prove boater education and awareness of seagrass beds 
and to reduce propeller scarring.

•	Enhancing monitoring and research to ascertain any 
effects of climate change and ocean acidification on 
coastal marine resources in the region.

•	Expanding research on the role seagrass may have on 
sequestering carbon dioxide and buffering impacts of 
ocean acidification.

Pertinent reports and scientific 
publications
Avery WM, Hennenfent KB, Johansson JOR, Pacowta 

JJ. 2010. Tampa Bay interagency seagrass monitoring 
program training and field manual. Submitted to the 
Tampa Bay Estuary Program by the Bay Study Group, 
City of Tampa.

Figure 2. Trends in the percentage frequency of occurrence (FO) of all seagrass species, and for each species individ
ually, 1998–2015. Shoalgrass = Hw; manateegrass = Sf; turtlegrass = Tt; widgeongrass = Rm; stargrass = He; 
Caulerpa prolifera = Cp. Note that C. prolifera is not included in the total seagrass FO. Figure from Johansson (2016).

https://indd.adobe.com/view/cf7b3c48-d2b2-4713-921c-c2a0d4466632


Frequency of occurrence (%)

Year # of 
quadrats Bare Shoal- 

grass
Manatee- 

grass
Turtle- 
grass

Widgeon- 
grass

Star- 
grass

Caulerpa 
prolifera

Hillsborough Bay

2006 374 65.0 29.4 2.41 3.74

2007 384 53.6 32.6 1.82 14.1

2008 404 51.5 39.6 0.50 10.1

2009 401 44.4 49.1 8.48

2010 181 33.1 73.5

2011 325 46.5 50.8 0.31 2.15

2012 277 26.7 67.5

2013 239 28.0 69.5 2.51

2014 292 21.9 67.8 0.34 19.52

2015 232 18.5 74.6 0.86 9.48

Old Tampa Bay

2006 744 29.2 50.9 16.1 19.0 2.82 0.40 5.65

2007 555 36.2 49.4 16.8 15.3 3.78 1.80 8.83

2008 617 23.5 46.4 18.6 18.3 0.65 10.7

2009 485 21.4 54.6 19.0 19.2 0.62 0.21 2.06

2010 328 16.8 74.7 14.0 21.3 0.31

2011 421 21.4 54.9 17.3 16.4 1.66

2012 438 18.5 55.3 24.2 13.0 .

2013 443 10.6 61.9 23.9 14.9 0.68 0.23

2014 441 10.9 57.8 24.5 15.9 1.81 3.63

2015 479 4.59 62.4 23.8 14.6 12.3 5.22

Middle Tampa Bay

2006 702 30.2 42.2 21.4 16.4 2.56

2007 682 29.0 40.9 22.1 17.9 0.44 0.29

2008 670 30.3 41.0 17.9 18.7 0.15 0.60

2009 541 23.3 48.8 17.9 18.5 0.37 0.74

2010 237 31.2 51.5 21.5 8.02

2011 336 28.3 42.3 33.0 19.6

2012 381 25.7 42.0 30.2 15.0 0.53

2013 413 21.8 47.0 28.8 16.0 0.24 5.09

2014 354 28.2 49.4 23.2 16.9 7.35

2015 401 24.9 43.9 30.9 19.0 0.75 2.99

Lower Tampa Bay

2006 320 33.4 30.3 10.9 47.5 0.63

2007 343 40.8 26.2 9.91 42.6 0.58

2008 330 41.8 27.3 11.8 41.2 1.21

2009 303 40.3 28.1 9.90 46.9

2010 332 35.8 29.2 11.1 50.6

2011 156 42.3 25.0 13.5 39.7

2012 172 36.6 22.1 8.72 47.7

2013 123 31.7 38.2 20.3 48.8 1.63

2014 145 18.6 27.6 17.9 60.0 0.69

2015 123 26.0 39.0 22.8 53.7

Table 3. Percentage frequency of occurrence of seagrass species and Caulerpa prolifera (a green 
alga) in subregions of Tampa Bay, 2006–2015.
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