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Executive Summary 2013

Overview

The Southeast Florida Coral Reef Evaluation and Monitoring Project (SECREMP) documents the
status and trends in the southeast Florida (Miami-Dade, Broward, Palm Beach, and Martin counties)
reef system and in 2013 completed its 11" year of annual surveys.

In 2013, 22 sites were surveyed. These 22 sites included six new sites added 2013 (three in Miami-
Dade County and three in Broward County) and one site in Martin County (MC3) was discontinued.
The data associated with the addition of these new sites permits more meaningful summaries to be
presented annually. Data collected at Martin County site MC3 only included stony coral colony fate
tracking, and thus the sampling effort was inconsistent with the other SECREMP sites. The financial
resources saved by not sampling MC3 facilitated the costs associated with installing and sampling the
six new sites. New site locations were chosen to address data gaps along the southeast Florida reef
tract, creating a more balanced sampling effort. See Figures 1 and 2 and Table 1 for site location
summary information.

Recent (2012) modifications to survey design now evaluate the benthic communities using two
primary methods: (1) demographic surveys to quantify stony coral, octocoral, and Xestospongia muta
(barrel sponge) density, size class distribution, and condition; (2) image transects to quantify percent
cover of major benthic taxa (e.g., stony corals, octocorals, sponges and macroalgae). The prevalence
(percentage of colonies with a condition) of the coral boring sponge, Cliona deletrix, disease, and
bleaching was also recorded during the demographic surveys. All surveys are performed within four
permanently marked 22m x 2m stations at all sites (Figure 3).

The 2013 stony coral, octocoral, sponge, and macroalgae percent benthic cover and demographic data
and barrel sponge demographic data are summarized for all 22 sites. In addition, long-term temporal
changes in benthic cover for each station at each of the 10 sites sampled from 2003-2012 (DC1, DC2,
DC3, BCA, BC1, BC2, BC3, PB1, PB2, PB3) and two from 2006-2012 (Martin County Sites MC1
and MC2) are summarized.

The 2013 SECREMP Executive Summary provides the Our Florida Reefs Community Working
Groups (OFR CWG) with summary information for the entire southeast Florida reef system and for
each Community Working Group region. The South CWG region includes the Miami-Dade (8) and
Broward (7) county sites and the North CWG region includes the Palm Beach (5) and Martin (2)
county sites.
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Figure 1. South Community Working Group region SECREMP sites with the Broward County sites shown in panel
A and Miami-Dade County sites in panel B.
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Figure 2. North Community Working Group region SECREMP sites with the Martin County sites shown in panel A
and the Palm Beach County sites in panels B and C (Note MC3 was not sampled in 2013).
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Table 1. Site locations and depths (DC = Miami-Dade; BC = Broward; PB = Palm Beach; MC = Martin) (*
indicates sites first sampled in 2013) (NRC = Nearshore Ridge Complex).

Site Code County OFR CWG Reef Type Depth (ft) Latitude (N) Longitude (W)
DC1 DC South Inner 25 25°50.530’ 80° 06.242’
DC2 DC South Middle 45 25°50.520° 80° 05.704’
DC3 DC South Outer 55 25°50.526’ 80° 05.286’
DC4 DC South Outer 41 25° 40.357° 80° 05.301°
DC5 DC South Inner 24 25°39.112’ 80° 05.676’

*DC6 DC South NRC 15 25° 57.099’ 80° 06.534"
*DC7 DC South Middle 55 25° 57.530° 80° 05.639”
*DC8 DC South NRC 15 25° 40.707° 80° 07.111°
BCA BC South NRC 25 26° 08.985’ 80° 05.810°
BC1 BC South NRC 25 26° 08.872’ 80° 05.758"
BC2 BC South Middle 40 26° 09.597° 80° 04.950”
BC3 BC South Outer 55 26° 09.518’ 80° 04.641°
*BC4 BC South Inner 30 26°09.273’ 80° 05.313"
*BC5 BC South Middle 45 26° 18.100° 80° 04.095’
*BC6 BC South Outer 55 26° 18.067° 80° 03.634"
PB1 PB North NRC 25 26° 42.583’ 80° 01.714°
PB2 PB North Outer 55 26° 40.710° 80° 01.095’
PB3 PB North Outer 55 26° 42.626’ 80° 00.949’
PB4 PB North Outer 55 26° 29.268’ 80° 02.345’
PB5 PB North Outer 55 26° 26.504’ 80° 02.854’
MC1 MC North NRC 15 27°07.900’ 80° 08.042’
MC2 MC North NRC 15 27°06.722’ 80° 07.525’
Imag{\ Transects Belt Transect
Area =264 m2 Area=22m?
40cm North

Image Transect 500

22m

>
1m 1m
South

Figure 3. A typical SECREMP station showing the image transect area and the stony coral, octocoral (note the
octocoral belt area is 1 m x 10 m), and barrel sponge belt transect survey area (highlighted in grey).
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Results
2013 Benthic Cover

o Table 2 summarizes percent benthic cover at all sites for four benthic community taxa (stony coral,
octocoral, sponge, and macroalgae) and substrate (benthic areas generally colonized by a turf algae

community).

Table 2. 2013 mean (£SD) SECREMP site and Community Working Group (CWG) region percent taxa benthic
cover (DC = Miami-Dade; BC = Broward; PB = Palm Beach; MC = Martin) (SC = stony coral, OC = octocoral, SP

= sponge, MA = macroalgae, and SB = substrate).

. OFR
Site Code CWG SC sb|OoC SbD| s SD|MA SD | SB SD
DC1 South 33 09| 97 07 27 061|154 677|618 92
DC2 South 06 02136 42 50 04| 48 57697 97
DC3 South 03 03] 82 19 47 08| 17 50|800 6.9
DC4 South 12 06| 145 22 64 17| 31 19|709 6.2
DC5 South 18 01161 1.2 39 06| 75 111|678 44
DC6 South 30 03] 93 35 25 13110 18| 713 97
DC7 South 05 08| 95 17 79 05| 26 14|670 24
DC8 South 15 05164 17 34 08| 63 21|696 23
BCA South | 103 23| 25 05 34 33| 29 26803 79
BC1 South | 129 23| 71 15 37 04| 69 30669 43
BC2 South 05 12| 55 11 66 04| 33 66836 86
BC3 South 05 03]140 038 66 05| 22 12|701 24
BC4 South 35 06| 48 11 31 15|288 65|551 117
BC5 South 12 02| 77 10 74 141115 13|633 30
BC6 South 0.7 03] 156 2.6 51 06| 37 17495 218
South CWG 28 38103 47 48 20| 74 771685 117
PB1 North 02 02| 00 00 19 19| 03 02|95 32
PB2 North 18 05179 94 73 07| 05 04]|602 151
PB3 North 13 07128 28| 103 08| 6.2 17555 114
PB4 North 19 02172 36| 142 58| 39 17556 125
PB5 North 16 05199 24 78 12130 31526 81
MC1 North 19 15| 01 01 14 05259 131|529 32
MC2 North 08 03] 00 0.0 25 10474 421472 59
North CWG 14 09| 97 95 6.5 50139 170|599 174

e Substrate dominated mean (1 standard deviation [SD]) percent benthic cover (>50% at 20 sites).
Substrate was 68.5+11.7% in the South region and 59.9+17.4% in the North region (Table 2).

e QOctocorals contributed more to percent cover than the other taxa in eight South region sites and in
four North region sites with a South region mean (£SD) of 10.3+4.7% and a North region mean of
9.7+9.5% (increased to 14.3% if the Martin sites are removed) (Table 2).
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Macroalgae generally followed octocorals in percent benthic cover with a South region mean (xSD)
of 7.5+7.7% and a North mean of 13.9£17.0% (decreased to 4.8% if the Martin sites are removed)
(Table 2).

Sponges contributed more than 5% to benthic cover at 7 of the South sites which had a region mean
of 4.8+2.1% and at 4 North sites which had a region mean of 6.5£5.0% (Table 2).

Stony coral contributed less than 2% cover at 10 of the South sites and at all seven North sites. Stony
coral cover was >3% at three South sites and two sites, BCA and BC1, had cover greater than 10%.
The South region mean was 2.8+3.8% (decreasing to 1.4% if BCA and BC1 are excluded) and the
North region mean was 1.4+0.9% (Table 2).

BC1 and BCA had the greatest percent stony coral cover in the project, 12.9+2.3% and 10.3+2.3%,
respectively (Table 2). Both sites are located on the nearshore ridge complex offshore mid-Broward
County (Table 1). BC1 is dominated by larger (>50 cm diameter) colonies and BCA is a staghorn
coral, Acropora cervicornis, patch with A. cervicornis accounting for >95% of the total stony coral
cover at this site.

Long-term Trends — 2003-2012

Long-term trends in benthic cover taxa (stony coral, macroalgae, octocoral, and sponge) were
examined using a generalized mixed model regression. Trends were examined at the site level with
stations as replicates (n = four stations per site) and project-wide with the data averaged for 12 sites.
County-wide summaries (each county) were not analyzed statistically because lower replication
limited the statistical power of within county analyses. Project-wide there was no significant trend
identified for stony coral cover. Mean stony coral cover has remained below 5% since 2008 (Figure
4) but the lower value is attributed to site BCA (South region) which is the only site to have
experienced a significant trend of decreasing cover since 2003. BCA is a site dominated by Acropora
cervicornis and cover at this site has dropped from a high of 40% in 2005 to a low of 14% in 2011.

Project-wide there has been a significant decreasing trend identified for octocoral cover (Figure 4).
Three South region sites (DC3, PB3, and PB1) and two North region sites (PB1 and PB3) had a
significant decreasing trend in octocoral cover since 2003.

Sponge cover has shown a significant increasing trend project-wide since 2003 (Figure 4). Two South
region sites (DC1 and BC3) and one North region site (PB2) were determined to show this increasing
trend in sponge cover.

Macroalgae cover has fluctuated greatly over the last 10 years from less than 5% in 2003 to nearly
20% in 2006 (Figure 4). No trend was identified for macroalgae cover at the project-wide or site
level.

The mean (£1SD) annual (2003-2012) percent benthic cover for stony coral, macroalgae, octocoral,
and sponge are presented for each OFR CWG region is shown in Figure 5.
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Figure 4. Mean (£1 standard error [SE]) project-wide (n = 10 sites 2003-2006 and 12 sites 2006-2012) annual stony
coral, octocoral, sponge, and macroalgae percent cover.

2013 Demographic Data
Stony Corals (colonies >4 cm diameter) including scleractinia and millepora species

Mean (£SD) stony coral density (colonies/m?) in the South region ranged from 0.3+0.2 (site DC3) to
3.3+0.6 (BC4) and from 0.5+0.3 (PB1) to 2.3+0.6 (PB5) in the North region. Both regions had similar
overall densities (pooled for all sites within each region) with 1.2+0.8 colonies/m? in the South and
1.3+0.6 colonies/m? in the North (Table 3).

Mean (xSD) stony coral species richness (number of species) in the South region ranged from 4.0+1.4
(DC3) to 10.5£1.7 (BC4) and from 2.5+0.7 (PB1) to 8.5+0.6 (PB5) in the North. An interesting note
is that the sites defining the range in colony density were the same as for richness. BCA actually had
the fewest species in the South region, but this was expected because it is a unique site dominated by
staghorn coral, Acropora cervicornis. Mean South region richness was 5.7+2.2 species/site and in the
North 6.5£2.2 species/site (Table 3).

Twenty-five stony coral species were identified within the South region and 21 in the North.

In both regions the five species which contributed greatly to the stony coral assemblage in terms of
frequency of occurrence (total number of stations) and mean station density were Siderastrea siderea,
Porites astreoides, Montastraea cavernosa, Stephanocoenia intersepta, and Meandrina meandrites.
Siderastrea siderea was most common and was identified in the most stations and in all South and
North sites. In the South region P. astreoides had the greatest density followed by S. siderea and M.
cavernosa while in North M. cavernosa had the greatest density followed by S. siderea and P.
astreoides.
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Figure 5. Mean (xSE) annual stony coral, octocoral, sponge, and macroalgae percent cover for sites in OFR South
CWG region (top graph, n = 7 sites 2003-2012) and North CWG (bottom graph, (n = 3 sites 2003-2006 and 5 sites
2006-2012). Note: scale of y-axis is different for each graph.
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Table 3. 2013 mean (xSD) SECREMP site and Community Working Group (CWG) region stony coral
demographic data. (DC = Miami-Dade; BC = Broward; PB = Palm Beach; MC = Martin) [Density = colonies >4cm
diameter/m?, Richness = number of species, Size = colony diameter (cm), OM = old mortality (percentage of whole
colony), RM = recent mortality (percentage of whole colony)]. Note: BCA density does not include colonies of A.
cervicornis.

Site Code g\;lé Density SD | Richness SD | Size SD |OM SD | RM SD
DC1 South 1.8 03 80 08198 24| 95 25| 14 17
DC2 South 09 0.2 63 15| 102 18| 76 89| 11 12
DC3 South 03 0.2 40 141|143 57| 61 50| 15 24
DC4 South 0.7 0.2 60 08| 138 40| 194 109| 06 0.7
DC5 South 26 05 93 10| 124 29155 25| 03 0.3
DC6 South 1.4 05 65 13| 181 261|169 20| 07 04
DC7 South 1.1 0.1 75 06| 93 20108 42| 25 25
DC8 South 09 0.2 65 13| 119 24182 57| 14 08
BCA South 06 04 25 06| 134 59199 49| 07 04
BC1 South 1.8 0.7 73 13(393 61|176 70| 13 18
BC2 South 06 0.2 53 17| 108 29102 59| 06 05
BC3 South 08 0.2 53 19109 117|121 83| 11 06
BC4 South 3.3 06 105 17| 142 20174 25| 16 28
BC5 South 1.2 04 73 131|117 33|181 52| 08 08
BC6 South 06 0.2 48 05| 137 241|127 100| 04 0.7

South CWG 1.2 08 57 221|149 53|141 71| 11 14
PB1 North 05 0.3 25 07| 60 07| 28 30| 09 12
PB2 North 1.1 03 60 14| 172 511|282 83| 08 0.7
PB3 North 1.0 0.6 53 26| 157 29| 253 133| 02 03
PB4 North 1.8 0.8 73 191|159 43249 63| 07 11
PB5 North 23 0.6 85 06| 146 129|258 86| 03 0.2
MC1 North 1.0 0.2 43 13| 170 93|172 51| 03 0.2
MC2 North 05 0.1 43 05| 136 38|143 65| 05 1.0

North CWG 1.3 09 65 22| 149 78| 211 102| 05 0.7

e Combined for all coral species, mean (xSD) stony coral size (diameter) in the South region ranged
from 9.3+2.0 cm (DC7) to 39.3+6.1 cm (BC1) and from 6.0+0.7 cm (PB1) to 17.2+5.1 cm (PB2) in
the North region. Average coral size in both regions was similar; 14.945.3 cm in the South and
14.9+7.8 cm in the North (Table 3).

e Small (4-10 cm diameter) and medium (11-30 cm) colony size classes had much greater densities
than larger size classes at all sites. The distribution of colony size classes was similar within each
county and region (Figure 6).

e Colonies greater than 75 cm in diameter were identified at five South region sites and at four North
regions sites. In the South, all of these colonies were either M. cavernosa, Orbicella species
(annularis or faveolata), and M. meandrites. In the North, all of these colonies were Diploria
strigosa, D. clivosa, and M. meandrites.
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Figure 6. Mean (+SD) stony coral size class density (colonies/m?) by county and CWG region (S = 4-10 cm, M =
11-30 cm, ML = 31-50 cm, L = 51-99 c¢m, and XL = >100 cm) (MD = Miami-Dade; BC = Broward; PB = Palm
Beach; MC = Martin).

Mean (£SD) stony coral colony percent tissue old mortality was greater in the North region
(21.1+10.2%) than in the South region (14.1+7.1%), but mean percent tissue recent mortality was
greater in the South region (1.1+1.4%) than in the North region (0.5£0.7%) (Table 3).

The presence of boring sponge was recorded in 12 of the South region sites and in five of the North
sites with a mean region prevalence of 2.2+3.6% and 3.5+4.7% respectively.

Mean site disease prevalence in the South region was 0.4+1.4% and a North mean of 0.6+£3.3%. Only
10 coral colonies in the South region were identified with disease, and of these, six were Dark Spot
Syndrome on five S. siderea and one S. intersepta colonies. In the North region only two colonies
were recorded with Dark Spot Syndrome; both located at MC2.

Octocorals

Mean (xSD) octocoral density (colonies/m?) in the South region ranged from 1.0+1.2 (site BCA) to
20.8+7.6 (BC6) and from 0.5+0.2 (PB1) to 19.8+4.7 (PB5) in the North region. Octocorals are rare at
the Martin County sites with only two colonies seen within one station in MC2 and no colonies in site
MC1. Mean density in the South region was 8.5+5.6 and in the North 10.1+9.3 (increased to 14.6% if
the Martin sites are removed) in the North (Table 4)

Because octocorals are challenging to identify to species in the field, five species were targeted to
assess changes in the abundance and distribution of the greater octocoral community. These species
included: Eunicea calyculata, Pseudopterogorgia/Antillogorgia americana, Plexaura/Eunicea
flexuosa, Pseudoplexaura porosa, and Gorgonia ventalina.
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Table 4. 2013 mean (xSD) SECREMP site and Community Working Group (CWG) region octocoral demographic
data. (DC = Miami-Dade; BC = Broward; PB = Palm Beach; MC = Martin) (TL Density = all colonies/m?, TR
density = target species colonies/m?, Size = colony height).

Site Code OFR CWG TL Density  SD TR Density  SD | Size (cm) SD
DC1 South 69 28 24 11 28.0 2.1
DC2 South 92 04 34 1.0 34.7 2.4
DC3 South 62 29 1.9 07 24.8 7.1
DC4 South 11.2 5.0 40 1.0 25.7 2.1
DC5 South 6.6 2.4 46 17 30.0 4.7
DC6 South 69 15 31 05 23.8 49
DC7 South 34 05 09 07 26.9 5.0
DC8 South 149 29 34 12 23.9 7.1
BCA South 1.0 12 01 01 106 123
BC1 South 108 1.6 19 04 325 6.5
BC2 South 74 22 34 11 18.3 1.8
BC3 South 129 21 26 07 345 6.2
BC4 South 3.7 12 19 04 20.6 3.5
BC5 South 57 11 41 14 18.5 2.6
BC6 South 208 7.6 57 11 34.7 3.7

South CWG 85 56 29 16 25.8 8.3
PB1 North 05 0.2 0.1 0.0 5.0 0.0
PB2 North 170 7.7 00 01 27.7 3.7
PB3 North 129 64 52 17 27.6 4.2
PB4 North 156 4.6 43 1.2 39.6 7.8
PB5 North 19.8 47 36 14 355 5.8
MC1 North 00 00 52 13 NA NA
MC2 North 00 01 0.0 0.0 NA NA

North CWG 101 9.3 26 25 31.0 9.7

o All five species were identified in 16 sites and only the Martin County sites had none.

o Mean (£SD) octocoral target species colony height in the South region ranged from 10.6+£12.3 cm
(BCA) to 34.7+£3.7 cm (BC6) and from 5.0+0.0 cm (PB1) to 39.6+7.8 cm (PB4) in the North region.
Mean South region height was 25.8+8.3 cm and in the North 31.0+9.8 cm (Table 4).

e Conditions which can compromise octocoral health were recorded for the target species. These
included disease, predation, and overgrowth (by sponges, fire coral, macroalgae/turf algae, etc.).
Mean site colony prevalence for disease, predation, and overgrowth was greater in the South region
(7.9£8.4%, 12.5+£36.2%, and 53.6£29.1%, respectively) than in the North region (3.84£4.9%,
3.1£5.2%, and 51.7+44.3%, respectively).

Barrel sponges (Xestospongia muta)

e Barrel sponges were recorded at 15 South region sites with a mean (xSD) density (sponges/m?) of
0.2+0.2 (Table 5). Barrel sponges were only observed at four Palm Beach sites. No sponges were
recorded at PB1 or the Martin County (MC1 and MC2) sites. Mean density in the North region was
0.3+0.3 (Table 5).
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Table 5. 2013 mean (xSD) SECREMP site and Community Working Group (CWG) region barrel sponge
(Xestospongia muta) demographic data. (DC = Miami-Dade; BC = Broward; PB = Palm Beach; MC = Martin)
[Density = sponges/m?, Size = sponge height (cm), IP = injury prevalence (percent of colonies with injury)].

Site Code OFR CWG | Density SD | Size SD IP SD
DC1 South 01 01| 55 35 00 00
DC2 South 03 00| 265 33 00 00
DC3 South 03 01| 271 6.4 42 83
DC4 South 06 01| 268 4.0 42 49
DC5 South 01 01| 190 188 278 48
DC6 South 00 00| 140 00 00 00
DC7 South 03 01] 181 79 86 102
DC8 South 00 00| NA NA NA NA
BCA South 00 00| NA NA NA NA
BC1 South 01 01| 116 05 00 00
BC2 South 04 01| 130 46 81 99
BC3 South 03 01| 266 6.1 00 00
BC4 South 02 01| 265 44 00 00
BC5 South 06 02| 147 42 16 31
BC6 South 04 02| 177 104 63 74

South CWG 02 02| 202 88 49 87
PB1 North 00 00| NA NA NA NA
PB2 North 01 01| 206 86 125 25.0
PB3 North 05 02| 236 125 21 4.2
PB4 North 06 02| 344 50 6.4 9.4
PB5 North 06 01| 215 41 114 80
MC1 North 00 00| NA NA NA NA
MC2 North 00 00| NA NA NA NA

North CWG 03 03] 253 93 8.1 133

e Mean (£SD) barrel sponge height in the South region (sites with sponges present) ranged from
5.5+3.5 cm (DC1) to 27.1+6.4 cm (DC3) and from 20.6+£8.6 cm (PB2) to 34.4+5.0 cm (PB4) in the
North region. Mean height in the South region was 20.2+8.8 cm and in the North 25.3+9.3 cm in the

North (Table 5).

o No diseased barrel sponges were identified.

o Visible barrel sponge injury (including recent and old injures) was recorded and included conditions
such as notched, sheared, and multiple barrels. Injured barrel sponges were identified at seven sites in
the South region for a region mean (xSD) prevalence of 4.9+8.7% (Table 5). Injuries to barrel
sponges were seen in all four Palm Beach sites which had sponges present with a North region mean
prevalence of 8.1+13.3% (Table 5).
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This report should be cited as follows:

Gilliam, D.S., Brinkhuis, V., Ruzicka, R., and Walton, C.J., 2014. Southeast Florida Coral Reef
Evaluation and Monitoring Project 2013, Year 11 Executive Summary. Florida DEP Report #RM085.
Miami Beach, FL. pp. 12.

This is a report of the Florida Fish and Wildlife Conservation Commission and Nova Southeastern
University pursuant to FDEP Grant No. RM085 and FDEP Grant No. RM143 to FWC. Though funded in
part by a grant agreement from the Florida Department of Environmental Protection (FDEP) through
National Oceanic and Atmospheric Administration (NOAA) Award No. NAOBNOS4260327 to FDEP, the
views, statement, findings, conclusions, and recommendations expressed herein are those of the author(s)
and do not necessarily reflect the views of the State of Florida or NOAA or any of their subagencies.
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