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Figure 1. Sites sampled for this study, indicating locations along the southeast shelf of
Florida (Fisher, unpublished 2007b) (image of Florida found at
http://www.doh.state.fl.us/disease_ctrl/refugee/Overview/mission.html.)
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Figure 3. Average percent occurrence of sediment constituents in samples.

Figure 4. Bray-Curtis MDS plots for sediment constituents.
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Foraminiferal Assemblages

In the 29 samples examined, a total of 77 genera were identified (Appendix V).
The dominant genus was Amphistegina, representing 24% of foraminiferal shells
identified, followed by Quinqueloculina, 8.4%, Laevipeneroplis, 8.2%, Ammonia, 7.9%
and Haynesia, 6.4%. Symbiont-bearing foraminifers dominated in 21 of the 29 samples
and 4 were dominated by the other small foraminifera. The Horseshoe Reef foraminiferal
assemblage was dominated by stress-tolerant taxa. The number of genera per sample
ranged from 17 to 38. All of the samples yielded more than 50 shells per gram of
sediment, so all samples were included in subsequent analyses. Seventeen out of the 29
samples did not have 150 foraminifers per one gram, but five of those reached at least
140 foraminifers. Shell abundance was quite variable, ranging from 84 to more than 1010

foraminiferal shells per gram.

Bray-Curtis similarity analysis for foraminiferal assemblages revealed that all
samples examined were more than 50% similar (Fig. 5) and that 27 of the 29 samples
analyzed were more than 60% similar. The three SECREMP samples, which were the
most similar set of samples, were only 70-75% similar. The MDS plot produced by this
analysis did not produce a meaningful representation, as the stress value exceeded 0.20

(see criteria of Clarke and Warwick, 2001).
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Figure 5. Cluster analysis of foraminiferal data showing similarity among sites.
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Bray-Curits similarity analysis was also used for the generic-level data. Only 56
genera that occurred in at least 3 samples were included in the analyses (Fig. 7). The
resulting cluster diagram revealed that 35 genera were very loosely related to the overall
assemblage, while a core group of 21 genera tended to occur with >50% similarity. Those
taxa tended to be the most common ones (Fig. 6), so an MDS plot was constructed that
included only the 21 genera that made up at least 1% of the assemblage. That group
included the symbiont-bearing, Amphistegina, Borelis, Cyclorbiculina, Laevipenoroplis,
and Asterigerina, along with two ubiquitous smaller miliolids, Quinqueloculina and
Triloculina, and the common agglutinate, Textularia, which occurred together 80% of the
time. The two stress-tolerant genera, Ammonia and Haynesia, occurred together with
more than 85% similarity.

All samples yielded a FI of at least 3, and 26 of 29 yielded FI values greater than

4. The three samples with Fls <4 were from fine sandy sediments (median phi=3).
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Percentages of Genera in Samples
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Figure 6. Percentages of genera in the samples from the southeast Florida coast.
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Cluster By Genus
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indicates the stress-tolerant genera.
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Table 8. Summary of data from all sites: % mud, median phi, abundance (# shells/g sediment), number of genera, percentages of
symbiont-bearing (SB), stress-tolerant (ST), and other small foraminifers (OS), as well as FORAM Index (FI) and SEDCON Index

(S).
Location Site ID % Mud Median phi Abundance # Genera % SB % ST % OS FI SI
Delray Ledge 4 0.35% 1 86 24 62.5% 4.5% 33.0% 6.95 1.19
38 0.94% 1 117 27 69.7% 1.7% 28.6% 7.56 1.45
43 0.43% 1 231 28 58.9% 10.3% 30.8% 6.61 0.98
28 0.59% -1 423 32 42.1% 23.6% 34.4% 5.13 1.41
Seagate 29 1.23% 2 181 27 64.8% 1.6% 35.5% 7.17 1.15
33 0.89% 1 665 38 31.2% 13.8% 55.0% 4.36 1.14
40 0.42% 1 101 19 71.3% 1.0% 27.7% 7.69 1.14
45 0.59% 1 147 23 72.4% 0.7% 26.9% 7.78 1.50
48 1.64% 2 191 26 64.3% 2.8% 32.9% 7.12 1.10
63 0.72% 3 671 30 36.3% 21.1% 42.6% 4.69 1.40
Gulf Stream S 13 0.59% 2 188 27 57.4% 2.0% 40.5% 6.57 1.30
35 0.67% 2 299 33 50.0% 16.4% 33.6% 5.84 1.18
39 0.62% 2 1010 27 31.4% 24.5% 44.1% 4.26 1.50
61 0.22% 1 214 27 52.4% 17.0% 30.6% 6.02 1.14
Gulf Stream N 32 0.60% 3 106 20 69.5% 6.7% 23.8% 7.50 1.16
42 0.86% 3 237 34 52.4% 15.9% 31.7% 6.03 1.28
51 0.29% 1 400 31 39.2% 23.5% 37.3% 4.90 1.01
34 0.57% 2 166 28 65.7% 6.3% 28.0% 7.20 1.12
56 0.70% 3 414 30 48.4% 9.7% 41.9% 5.77 1.50
60 0.61% 3 366 23 47.0% 14.8% 38.3% 5.61 1.18
Horseshoe 24 1.53% 3 296 35 29.5% 42.1% 28.4% 3.94 1.18
16 0.87% 3 465 28 31.4% 43.4% 25.1% 4.08 1.27
69 0.53% 3 84 24 53.0% 19.3% 27.7% 6.05 0.92
7 0.80% 3 355 30 30.5% 49.9% 24.6% 3.99 1.40
15 1.10% 3 801 25 32.7% 41.8% 25.5% 4.20 0.95
68 0.91% 3 510 17 22.5% 43.1% 34.3% 3.37 1.04
SECREMP 6 4.40% 2 467 33 53.9% 2.1% 44.0% 6.29 1.03
21 4.20% 1 281 32 48.5% 0.7% 50.7% 5.87 1.19
54 7.14% 1 291 24 53.8% 1.4% 44.8% 6.29 1.34
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Comparisons

Comparing the FI to median phi (Fig. 9) shows that all Fls less than 4 were found

in fine sands (phi 3). Otherwise no trend is evident between sediment texture and the FI.

Fl vs. Median phi
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Figure 9. Comparison of FI with median phi.

There was no significant relationship with FI and the number of genera. In
samples with an FI of 6 or more, between 19 and 34 genera were found (Fig. 10).
Interestingly, number of genera per sample was not related to shell abundance (Fig.11;
Appendix IV). In the sample with the highest shell abundance, 1010/g, 27 genera were

identified. In the sample with the fewest shells, 84/g, 24 genera were found.
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Figure 10: Comparison of the FI to the number of genera identified.

Comparing FI with the abundances of foraminiferal shells per gram of sediment
revealed a significant (R*=0.52, p <0.01) negative correlation (Fig. 11). The number of

genera is not significantly correlated (R=0.07) with shell abundance (Fig. 12).
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Figure 11. Comparison of FI with shell abundance (#/g) in the sediment samples

(p<0.01).
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Figure 12. Comparison of the number of genera with shell abundance in samples.

Data from my analyses are summarized by sites in Table 8. Seagate had the

highest median FI (7.2) and highest median percentage of SBF (65%), followed by

Delray Ledge (median FI= 6.8, medium SBF= 61%). Those sites had relatively coarse

sediments with the predominant median phi of 1. Gulfstream North and South Sites were

32



relatively similar with median FI ~6 and median % SBF ~50% . The predominant
median phi for those sites was 3. The highest shell abundance (1010/g) was recorded at
the Gulfstream South site. The three samples from the SECREMP site were the most
homogenous of the replicates, median SBF= 54%, Fl= 6.2, and median phi= 1. The
lowest overall percentage of symbiont-bearing foraminifers came from the Horseshoe
Reef (median 31%), which also has the lowest FI values (median 4.0) and by far the
highest percentages of the stress-tolerant taxa (median 43%). The ANOSIM analyses
between median phi and the foraminifer abundance, distance from the outfall and
foraminifer abundance, and distance from the outfall and the FI value (Fig. 13) revealed
that Horseshoe Reef was the most significantly different compared to other sites, with r-

values equaling, 3%, 1%, and 1.5%, respectively.
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Figure 13. Comparison of FI with site —distance from the Delray Outfall. The negative
distances reflect an upcurrent site.
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Figure 14. Comparison of FI with SEDCON Index.

The SEDCON indices were quite homogenous, varying less than 0.8 units over all
29 samples. Thus, comparisons of the SEDCON Index with other parameters (Fig. 14
and 15) yielded few insights. SEDCON Index values show no change with sediment
texture, falling almost evenly into the three median phi groups, indicating that overall

sediment texture did not influence composition of the medium and coarse fractions (Fig.

15; Table 8).
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Figure 15. Comparison of median phi with the SEDCON Index.
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DISCUSSION
Analyses of the sediment samples from the Delray Outfall vicinity revealed that
the foraminiferal assemblages have a relatively high proportion of symbiont-bearing taxa,
while the sediment constituents indicate predominance of erosion rather than reef
accretion. Thus, my data indicate that the water quality at the sites is suitable at least for
symbiont-bearing foraminifers and that other processes must be promoting erosion over
carbonate accretion. Comparison of my data with the data collected by the EPA using the

RBP methods may help illuminate what is limiting coral production.

Rapid Bioassessment Protocol Data

Fisher (2007) and personal communication (2009) described the results of Stony
Coral Rapid Bioassessment Protocol (RBP) at the five Delray Outfall sites (Table 5). The
goal for the RBP is use as a means to regulate human-induced stressors under the Clean
Water Act (CWA). The RBP provided data on abundance, composition, size, presence of
bleaching or disease in the corals, as well as, presence of boring sponges (Cliona), sea
fans (Gorgonia), and sea urchins (Diadema) (Table 9). Coral species richness was

determined for each station to compare with regional values.
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Table 9. Parameters calculated for the RBP. (Fisher, personal communication 2009)

Colony density = # of colonies/ 56.5m”

Average % live tissue = 2% LT (live tissue) / # of colonies

Sum of Colony Surface Area =total surface area (TSA)

Average Colony Surface Area | = TSA/ # of colonies in transect area

(AVCSA)

Live Surface Area (LSA) = colony surface area x decimal percent live tissue

(eg. 87.5%= 0.875)

Vitality Index = (LSA/TSA) *100

3D Total Coral Cover (3DTC) | =TSA normalized by transect area (m°)

3D Live Coral Cover (3DLC) =LSA normalized by transect area (m?)

Table 10. Results of Stony Coral Rapid Bioassessment Protocol: colony density (Col
Dens), average % live tissue (Avg %LT), % live cover (%LC), total surface area (TSA),
live surface area (LSA), average coral surface area (Avg CSA), and vitality index (V1)
(Fisher, personal communication, 2009).

Col Avg %LC TSA LSA %LC Avg VI

Dens
%LT (2D) (3D) (3D) (3D) CSA
Seagate 0.73 89.76 1.34 1.77 148 3.13 0.04 83.77
Delray 0.58 84.55 1.78 252 214 446 0.08 84.88

Gulf Stream S 0.51 8276 191 3.15 222 557 0.11  70.60
Gulf Stream N 0.66 8351 196 340 238 6.02 0.09 70.07

Horseshoe 0.23 90.00 0.74 095 083 1.67 0.07 87.66

The RBP assessment found 12 coral species and 153 colonies. The dominate coral
was Montastraea cavernosa (60%), followed by Porites astreoides, Meandrina
meandrites, and Dichocoenia stokesii. The relative abundance of M. cavernosa varied
from 46% at Horseshoe Reef to 66% at Seagate Reef. The RBP data are summarized in

Table 10.

36




There are no apparent trends in any parameter with distance from the Delray
Outfall. Horseshoe Reef, which was the furthest downstream and Seagate Reef, which
was the only upstream site, were least likely to be affected by the secondary-treated
sewage treatment water. Seagate Reef had the highest colony density, but the smallest
colonies overall. Horseshoe Reef had the lowest colony density and lowest coral cover,
but the highest average percent live tissue on individual corals counted. The sites, which
likely received the most nutrients from the treated sewage, were the Delray Ledge and
Gulf Stream; these sites had higher total and live surface areas and higher percent live
cover (both 2 and 3 dimensional estimates) than the other sites (Table 11). Fisher
(personal communication, 2009) recommended repeat sampling with higher number of
samples to better define variability among stations and detect potential differences in

responses.

Live coral cover data collected by SECREMP from Palm Beach County stations
in 2003-2005 (FWC-RI, 2005) were similar to those collected by Fisher using RBP
(Fisher, personal communication, 2009). At three SECREMP sites, coral cover ranged
from 0.90-1.26% and M. cavernosa was dominate. Fisher (personal communication,
2009) concluded that the two methods, SECREMP’s videographic method and RBP

provide similar estimates for live coral cover.
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Table 11. Summary of RBP observations.

Site Name Observations

Horseshoe Reef Lowest colony density

Lowest coral cover

Seagate Reef Highest density
Smallest colonies
Highest abundance of Montastraea

cavernosa

Gulf Stream (N and S)

Highest total and live coral cover

e Largest colonies of M. cavernosa

e Lowest vitality index (live surface
area to total surface area)

Delray Ledge e Infested by a boring sponge, Cliona

Comparisons of Sediment Samples with RBP Results

The EPA data for coral cover and average sizes are consistent with the data
resulting from the FORAM and SEDCON Indices. The foraminiferal assemblages are
dominated by Amphistegina, a symbiont-bearing genus, as is reflected in FI values >3 in
all cases and >4 in 26 of 29 samples. According to Hallock and others (2003), in areas
having an FI >4, water quality should be suitable for zooxanthellate corals. However, the
SEDCON Indices for all sites indicate that erosion is the dominant process, which is

consistent with the generally small coral size and low percent coral cover.

Interestingly, at Horseshoe Reef, which was 18.3 km from the Delray Outfall and
the deepest of all the sites, 17.4 m, FI values were the lowest, as were both coral colony
density and live coral cover. The stress-tolerant foraminiferal genera were dominant in
most samples at this site. Thus, the various bioindicators suggest that other factors are

likely affecting water quality at the Horseshoe Reef site.
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Temperature may be limiting coral growth and accretion more than it is limiting
the occurrence of symbiont-bearing foraminifers. This study represents the northern-most
application of these bioindicators and previous studies have shown that the symbiont-
bearing foraminifers have wider temperature ranges, thriving as low 15°C (Culver and
Buzas, 1981; Langer and Hottinger, 2000), than reef accretion (e.g., Grigg, 1982).
According to Veron (2000), coral reef development occurs where temperatures lower
than 18°C and higher than about 32 °C not occur for extended periods of time. Many
zooxanthellate coral taxa, like symbiont-bearing foraminifera, can occur over wider

temperature ranges.

The southeast coastline of Florida has a narrow continental shelf that is exposed
to the northward flowing Florida Current (Beal et. al., 2008). The narrow shelf is also
exposed to high wave energy, at least during winter storms and summer tropical storm
activity (Hartog et al., 2008). Strong mixing of sediments likely accounts for general
similarity among sediment constituents and foraminiferal assemblages. The SEDCON
values were extremely consistent and ranged from 0.92 t01.50 (Fig. 14). Ramirez (2008)

found similar SEDCON values on the most exposed reefs in Biscayne National Park.

While the FI was not as consistent as the SEDCON Index, the similarity of
foraminiferal assemblages among samples always exceeded 50%, but never exceeded
80% (Fig. 5). Moreover the assemblages in the three SECREMP samples, which were the
most similar set of replicates, again, were only 70-75% similar to each other and fell
within the overall group of samples. Likewise, a core group of 21 genera occurred in
most of the samples (Fig. 8). Again, Ramirez (2008) reported similar foraminiferal

assemblages and FI values on the most exposed reefs in Biscayne National Park.
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CONCLUSIONS

. The Delray Outfall did not appear to influence foraminiferal assemblages at the

sampled sites.

. The water quality at the southeast Florida study sites is sufficiently high that both
zooxanthellate corals and algal symbiont-bearing larger foraminifers are common

in the benthic communities, but are not major constituents in the sediments.

Unidentifiable carbonate fragments are the overwhelmingly dominant medium to
coarse sand-size sediment constituents, while coral fragments and shells of larger
foraminifers accounted for an average of less than 6% of the sediment

constituents, indicating that erosion exceeds carbonate accretion in the study area.

. The foraminifers found in the sediments represent a relatively well-mixed
assemblage of the most common taxa along the southeast Florida shelf:
Amphistegina was the single most abundant genus seen, followed by

Quinqueloculina and Laevipeneroplis.

Shells of Ammonia and Haynesia, both characteristically stress-tolerant genera,
were surprisingly abundant, making up approximately 15% of the total
assemblage. Their abundance may reflect the prevalence of Lyngbya blooms

observed in the study area.
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6. Along the relatively narrow, high wave and current energy coastline of southeast
Florida, regional processes are at least as important as local factors in limiting

coral growth and reef accretion.
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foraminiferal assemblage.

Appendix I. Percent mud and the corrected sediment mass examined for analysis of the

Delray Ledge
Site ID % Mud Corrected mass (g)
4 0.35% 1.031
28 0.59% 0.438
38 0.94% 1.027
43 0.43% 0.465
Seagate
Site ID % Mud Corrected mass (g)
29 1.23% 1.015
33 0.89% 0.331
40 0.42% 1.007
45 0.59% 0.914
48 1.64% 0.759
63 0.72% 0.285
Gulf Stream S
Site ID % Mud Corrected mass (g)
13 0.59% 0.979
35 0.67% 0.511
39 0.62% 0.102
61 0.22% 0.688
Gulf Stream N
Site ID % Mud Corrected mass (g)
32 0.60% 0.995
34 0.57% 0.864
42 0.86% 0.617
51 0.29% 0.256
56 0.70% 0.377
60 0.61% 0.316
Horseshoe
Site ID % Mud Corrected mass (g)
7 0.80% 0.457
15 1.10% 0.168
16 0.87% 0.317
24 1.53% 0.541
68 0.91% 0.202
69 0.53% 0.999
SECREMP
Site ID % Mud Corrected mass (g)
6 4.40% 0.381
21 4.20% 0.976
54 7.14% 0.530
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Appendix I1. Sediment textures: weight percent by phi size.

Phi Sizes
Site ID -1 0 1 2 3 4 >4
Delray Ledge | >2mm >1mm >0.5mm |>0.25mm [>0.125mm|>0.063mm| <0.063mm
4 27.2% 12.1% 29.6% 14.9% 10.3% 5.5% 0.4%
28 47.9% 8.3% 16.8% 9.1% 10.4% 6.9% 0.6%
38 9.9% 16.2% 33.7% 16.0% 14.2% 9.0% 0.9%
43 7.9% 24.2% 37.1% 13.9% 10.2% 6.4% 0.4%
Phi Sizes
Site ID -1 0 1 2 3 4 >4
Seagate >2mm >1mm >0.5mm [>0.25mm |>0.125mm|>0.063mm|<0.063mm
29 4.5% 9.6% 24.4% 20.6% 25.5% 14.1% 1.2%
33 10.2% 12.8% 32.7% 17.8% 15.7% 10.0% 0.9%
40 8.8% 16.3% 31.4% 26.7% 10.9% 5.5% 0.4%
45 7.5% 11.8% 32.4% 20.6% 18.0% 9.1% 0.6%
48 3.8% 8.5% 23.4% 17.7% 29.1% 15.9% 1.6%
63 6.1% 4.9% 14.3% 19.0% 35.4% 19.8% 0.7%
Phi Sizes
Site ID -1 0 1 2 3 4 >4
Gulf stream S|>2mm >1mm >0.5mm [>0.25mm |>0.125mm|>0.063mm|<0.063mm
13 3.6% 11.1% 33.8% 20.0% 22.2% 8.7% 0.6%
35 4.0% 9.0% 25.0% 17.1% 30.3% 14.0% 0.7%
39 5.2% 7.0% 25.6% 17.4% 30.1% 14.0% 0.6%
61 10.9% 14.3% 32.3% 14.6% 21.4% 6.3% 0.2%
Phi Sizes
Site ID -1 0 1 2 3 4 >4
Gulf Stream NI >2mm >1mm >0.5mm [>0.25mm |>0.125mm|>0.063mm| <0.063mm
32 1.9% 2.4% 7.9% 9.0% 30.7% 47.5% 0.6%
34 3.8% 9.9% 27.0% 20.1% 30.4% 8.2% 0.6%
42 1.4% 7.8% 20.7% 17.1% 40.3% 12.0% 0.9%
51 4.4% 16.6% 32.9% 15.5% 23.0% 7.3% 0.3%
56 11.8% 3.4% 6.5% 10.2% 52.8% 14.6% 0.7%
60 4.7% 6.4% 17.5% 19.0% 42.3% 9.5% 0.6%
Phi Sizes
Site ID -1 0 1 2 3 4 >4
Horseshoe >2mm >1mm >0.5mm [>0.25mm |>0.125mm|>0.063mm| <0.063mm
7 3.8% 6.6% 18.1% 10.7% 31.0% 28.9% 0.8%
15 4.3% 4.8% 10.3% 9.4% 30.4% 39.8% 1.1%
16 6.5% 2.4% 5.9% 6.2% 29.5% 48.8% 0.9%
24 1.8% 2.4% 7.8% 8.9% 30.4% 47.1% 1.5%
68 4.8% 9.2% 20.3% 9.7% 23.4% 31.7% 0.9%
69 21.3% 10.0% 9.7% 0.7% 16.8% 40.9% 0.5%
Phi Sizes
Site ID -1 0 1 2 3 4 >4
SECREMP >2mm >1mm >0.5mm [>0.25mm |>0.125mm|>0.063mm| <0.063mm
6 3.8% 10.2% 26.9% 29.3% 22.0% 3.3% 4.4%
21 8.0% 15.7% 26.7% 21.9% 19.5% 4.0% 4.2%
54 45.0% 3.4% 7.6% 18.0% 16.0% 3.0% 7.1%
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Appendix I11. Raw data for the sediment constituents and SEDCON Index.

Sample IDs
Delray Ledge

Constituent Counts 4 38 28 43
Coral (Pc) 7 8 6 3
Symbiotic Forams (Pf) 9 11 18 7
Coralline Algae (Pah) 4 0 5 1
Molluscs (Pah) 54 62 34 54
Calcareous Algae (Pah) 23 43 33 24
Echinoid Spines (Pah) 2 0 4 2
Worm Tubes (Pah) 7 11 15 6
Gorgonian Sclerites (Pah) 6 10 8 4
Fecal Pellets (Pah) 0 0 0 0
Other (Pah) 2 0 1 3
Unidentifiable (Pu) 186 155 176 196
Percentages

Coral 2.33% 2.67%| 2.00% 1.00%
Symbiotic Forams 3.00% 3.67%| 6.00% 2.33%
Coralline Algae 1.33% 0.00%| 1.67% 0.33%
Molluscs 18.00%]| 20.67%]| 11.33%| 18.00%
Calcareous Algae 7.67%)| 14.33%| 11.00% 8.00%
Echinoid Spines 0.67% 0.00%| 1.33% 0.67%
Worm Tubes 2.33% 3.67%| 5.00% 2.00%
Gorgonian Sclerites 2.00% 3.33%| 2.67% 1.33%
Fecal Pellets 0.00% 0.00%| 0.00% 0.00%
Other 0.67% 0.00%| 0.33% 1.00%
Unidentifiable 62.00%| 51.67%]| 58.67%| 65.33%
SEDCON INDEX VALUE 1.189 1.452 1.405 0.979
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Appendix I11. (Continued)

Samples IDs

Seagate

Constituent Counts 29 33 40 45 48 63
Coral (Pc) 3 3 5 13 2 11
Symbiotic Forams (Pf) 12 9 7 12 10 9
Coralline Algae (Pah) 3 1 4 0 2 4
Molluscs (Pah) 54 63 51 53 55 54
Calcareous Algae (Pah) 21 23 27 19 14 28
Echinoid Spines (Pah) 0 3 2 4 1 1
Worm Tubes (Pah) 15 12 20 21 19 15
Gorgonian Sclerites (Pah) 7 4 3 5 9 3
Fecal Pellets (Pah) 0 0 0 0 0 0
Other (Pah) 0 5 2 1 6 5
Unidentifiable (Pu) 185 177 179 172 182 170
Percentages

Coral 1.00% 1.00% 1.67% 4.33% 0.67% 3.67%
Symbiotic Forams 4.00% 3.00% 2.33% 4.00% 3.33% 3.00%
Coralline Algae 1.00% 0.33% 1.33% 0.00% 0.67% 1.33%
Molluscs 18.00% 21.00% 17.00% 17.67% 18.33% 18.00%
Calcareous Algae 7.00% 7.67% 9.00% 6.33% 4.67% 9.33%
Echinoid Spines 0.00% 1.00% 0.67% 1.33% 0.33% 0.33%
Worm Tubes 5.00% 4.00% 6.67%  7.00% 6.33% 5.00%
Gorgonian Sclerites 2.33% 1.33% 1.00% 1.67% 3.00% 1.00%
Fecal Pellets 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Other 0.00% 1.67% 0.67% 0.33% 2.00% 1.67%
Unidentifiable 61.67% 59.00% 59.67% 57.33% 60.67% 56.67%
SEDCON INDEX VALUE 1.148 1.139 1.140 1.497 1.101 1.397
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Appendix I11. (Continued)

Sample IDs
Gulf Stream S

Constituent Counts 13 35 39 61
Coral (Pc) 5 2 1 5
Symbiotic Forams (Pf) 17 15 22 11
Coralline Algae (Pah) 4 6 1 3
Molluscs (Pah) 57 39 84 48
Calcareous Algae (Pah) 3 24 13 4
Echinoid Spines (Pah) 0 4 0 1
Worm Tubes (Pah) 14 13 9 25
Gorgonian Sclerites (Pah) 7 12 17 9
Fecal Pellets (Pah) 0 0 0 0
Other (Pah) 7 0 1 3
Unidentifiable (Pu) 186 185 152 191
Percentages

Coral 1.67% 0.67% 0.33% 1.67%
Symbiotic Forams 5.67% 5.00% 7.33% 3.67%
Coralline Algae 1.33% 2.00% 0.33% 1.00%
Molluscs 19.00%]| 13.00%| 28.00%| 16.00%
Calcareous Algae 1.00% 8.00% 4.33% 1.33%
Echinoid Spines 0.00% 1.33% 0.00% 0.33%
Worm Tubes 4.67% 4.33% 3.00% 8.33%
Gorgonian Sclerites 2.33% 4.00% 5.67% 3.00%
Fecal Pellets 0.00% 0.00% 0.00% 0.00%
Other 2.33% 0.00% 0.33% 1.00%
Unidentifiable 62.00%| 61.67%| 50.67%]| 63.67%
SEDCON INDEX VALUE 1.295 1.182 1.504 1.144
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Appendix I11. (Continued)

Sample IDs
Gulf Stream N

Constituent Counts 32 42 51 34 56 60
Coral (Pc) 2 7 3 2 0 0
Symbiotic Forams (Pf) 15 13 10 12 25 11
Coralline Algae (Pah) 4 9 4 4 4 1
Molluscs (Pah) 65 44 50 68 71 76
Calcareous Algae (Pah) 1 10 3 3 20 19
Echinoid Spines (Pah) 0 3 2 4 0 2
Worm Tubes (Pah) 8 14 13 8 11 11
Gorgonian Sclerites (Pah) 17 14 12 12 7 12
Fecal Pellets (Pah) 0 0 0 0 0 0
Other (Pah) 0 2 2 2 4 3
Unidentifiable (Pu) 188 184 201 185 158 165
Percentages

Coral 0.67% 2.33% 1.00% 0.67%| 0.00% 0.00%
Symbiotic Forams 5.00% 4.33% 3.33% 4.00%| 8.33% 3.67%
Coralline Algae 1.33% 3.00% 1.33% 1.33%| 1.33% 0.33%
Molluscs 21.67%| 14.67%]| 16.67%| 22.67%]| 23.67%| 25.33%
Calcareous Algae 0.33% 3.33% 1.00% 1.00%| 6.67% 6.33%
Echinoid Spines 0.00% 1.00% 0.67% 1.33%| 0.00% 0.67%
Worm Tubes 2.67% 4.67% 4.33% 2.67%| 3.67% 3.67%
Gorgonian Sclerites 5.67% 4.67% 4.00% 4.00%| 2.33% 4.00%
Fecal Pellets 0.00% 0.00% 0.00% 0.00%| 0.00% 0.00%
Other 0.00% 0.67% 0.67% 0.67%| 1.33% 1.00%)
Unidentifiable 62.67%| 61.33%]| 67.00%| 61.67%| 52.67%]| 55.00%
SEDCON INDEX VALUE 1.163 1.281 1.007 1.122 1.499 1.175
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Appendix I11. (Continued)

Sample IDs
Horseshoe

Constituent Counts 24 16 69 7 15 68
Coral (Pc) 0 2 1 5 2 4
Symbiotic Forams (Pf) 15 17 9 11 3 9
Coralline Algae (Pah) 3 2 2 5 3 3
Molluscs (Pah) 83 69 55 91 70 57
Calcareous Algae (Pah) 0 3 1 0 1 2
Echinoid Spines (Pah) 2 0 2 1 4 1
Worm Tubes (Pah) 11 18 12 16 17 12
Gorgonian Sclerites (Pah) 8 8 13 19 10 14
Fecal Pellets (Pah) 0 0 0 2 0 1
Other (Pah) 1 3 2 0 7 0
Unidentifiable (Pu) 177 178 203 150 183 197
Percentages

Coral 0.00% 0.67% 0.33% 1.67% 0.67% 1.33%
Symbiotic Forams 5.00% 5.67% 3.00% 3.67% 1.00% 3.00%)
Coralline Algae 1.00% 0.67% 0.67% 1.67% 1.00% 1.00%
Molluscs 27.67%| 23.00%| 18.33%| 30.33%| 23.33%| 19.00%
Calcareous Algae 0.00% 1.00% 0.33% 0.00% 0.33% 0.67%
Echinoid Spines 0.67% 0.00% 0.67% 0.33% 1.33% 0.33%)
Worm Tubes 3.67% 6.00% 4.00% 5.33% 5.67% 4.00%
Gorgonian Sclerites 2.67% 2.67% 4.33% 6.33% 3.33% 4.67%
Fecal Pellets 0.00% 0.00% 0.00% 0.67% 0.00% 0.33%)
Other 0.33% 1.00% 0.67% 0.00% 2.33% 0.00%)
Unidentifiable 59.00%| 59.33%| 67.67%| 50.00%| 61.00%| 65.67%)
SEDCON INDEX VALUE 1.179 1.266| 0.921] 1.403 0.954 1.039
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Appendix I11. (Continued)

Sample IDs
SECREMP

Constituent Counts 6 21 54
Coral (Pc) 1 14 10
Symbiotic Forams (Pf) 16 5 13
Coralline Algae (Pah) 3 1 0
Molluscs (Pah) 39 59 47
Calcareous Algae (Pah) 8 4 20
Echinoid Spines (Pah) 3 1 3
Worm Tubes (Pah) 15 11 11
Gorgonian Sclerites (Pah) 2 3 2
Fecal Pellets (Pah) 0 0 0
Other (Pah) 5 0 6
Unidentifiable (Pu) 208 202 188
Percentages

Coral 0.33% 4.67% 3.33%
Symbiotic Forams 5.33% 1.67% 4.33%
Coralline Algae 1.00% 0.33% 0.00%,
Molluscs 13.00%]| 19.67%]| 15.67%
Calcareous Algae 2.67% 1.33% 6.67%
Echinoid Spines 1.00% 0.33% 1.00%
Worm Tubes 5.00% 3.67% 3.67%
Gorgonian Sclerites 0.67% 1.00% 0.67%
Fecal Pellets 0.00% 0.00% 0.00%
Other 1.67% 0.00% 2.00%
Unidentifiable 69.33%| 67.33%| 62.67%)
SEDCON INDEX VALUE 1.029 1.194 1.336
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Appendix V. Raw data of all the foraminifera counted in the 29 samples.

Site ID
SEFL 2007

Delray Ledge

Genus

38

43

28|

Amphistegina
Archaias
Asterigerina
Borelis
Broekina
Cyclorbiculina
Gypsina
Heterostegina
Laevipenoroplis
Peneroplis
Sorites

52

N

Ammonia
Bolivina
Cribroelphidium
Elphidium
Haynesina
Nonion
Nonionella
Nonionidae
Nonionoides

N

Adelosina
Affinatrina
Articulina
Bigenerina
Cassidulina
Cibicidella
Cibicides
Cibicidoides
Clavulina
Cornuspira
Cyclorforina
Cymbaloporetta
Dentostomina
Discorbinella
Discorbis
Eponides
Fursenkoina
Globocassidulina
Guttulina
Hauerina
Lachlanella
Lobatula
Miliolinella
Neoconorbina
Nonionellina
Nummulopyrgo
Parahaurina
Patellina
Planorbulina
Planulina
Polymorphina
Pseudohauerina
Pseudoschlumbergerina
Pseudotriloculina
Pyrgo
Quinqueloculina
Rosalina
Schlumbergerina
Sigmoihauerina
Sigmoilina
Sigmoilinita
Siphonaperta
Siphonina
Siphoninoides
Spirilina
Spirolina
Spiroloculina
Textularia
Triloculina
Triloculinoides
Trochammina
Unidentified Miliolid
Unidentified Rotallid
Valvulineria
Vertebralina
Wiesnerella
Globigerina
Globigernoides
Globorotalia

[
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* Not counting planktonics
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Appendix 1V. (Continued)

Site ID

SEFL 2007 Seagate

Genus

29

w
w

IN
o
IN
©
o)
@

Amphistegina
Archaias
Asterigerina
Borelis
Broekina
Cyclorbiculina
Gypsina
Heterostegina
Laevipenoroplis
Peneroplis
Sorites

54

N
w

N
N[
'
N

-

-
-

Ammonia
Bolivina
Cribroelphidium
Elphidium
Haynesina
Nonion
Nonionella
Nonionidae
Nonionoides

[

=

-

Adelosina
Affinatrina
Articulina
Bigenerina
Cassidulina
Cibicidella
Cibicides
Cibicidoides
Clavulina
Cornuspira
Cyclorforina
Cymbaloporetta
Dentostomina
Discorbinella
Discorbis
Eponides
Fursenkoina
Globocassidulina
Guttulina
Hauerina
Lachlanella
Lobatula
Miliolinella
Neoconorbina
Nonionellina
Nummulopyrgo
Parahaurina
Patellina
Planorbulina
Planulina
Polymorphina
Pseudohauerina
Pseudoschlumbergerina
Pseudotriloculina
Pyrgo
Quinqueloculina
Rosalina
Schlumbergerina
Sigmoihauerina
Sigmoilina
Sigmoilinita
Siphonaperta
Siphonina
Siphoninoides
Spirilina
Spirolina
Spiroloculina
Textularia
Triloculina
Triloculinoides
Trochammina
Unidentified Miliolid
Unidentified Rotallid
Valvulineria
Vertebralina

=

-
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-
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Wiesnerella 0
Globigerina 0
Globigernoides 1
Globorotalia 0
Total Forams* 182 218 101 134 143 190
Sample Weight (g) 1.00 0.33 1.003 0.909 0.747 0.283

* Not counting planktonics
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Appendix 1V. (Continued)

Site ID
SEFL 2007

Gulf Stream S

Genus

13

35

[0}
-

39]

Amphistegina
Archaias
Asterigerina
Borelis
Broekina
Cyclorbiculina
Gypsina
Heterostegina
Laevipenoroplis
Peneroplis
Sorites

70

-

=

50

-
wWNN
N
[N

[
[

[

Ammonia
Bolivina
Cribroelphidium
Elphidium
Haynesina
Nonion
Nonionella
Nonionidae
Nonionoides

-

-

-

Adelosina
Affinatrina
Articulina
Bigenerina
Cassidulina
Cibicidella
Cibicides
Cibicidoides
Clavulina
Cornuspira
Cyclorforina
Cymbaloporetta
Dentostomina
Discorbinella
Discorbis
Eponides
Fursenkoina
Globocassidulina
Guttulina
Hauerina
Lachlanella
Lobatula
Miliolinella
Neoconorbina
Nonionellina
Nummulopyrgo
Parahaurina
Patellina
Planorbulina
Planulina
Polymorphina
Pseudohauerina
Pseudoschlumbergerina
Pseudotriloculina
Pyrgo
Quinqueloculina
Rosalina
Schlumbergerina
Sigmoihauerina
Sigmoilina
Sigmoilinita
Siphonaperta
Siphonina
Siphoninoides
Spirilina
Spirolina
Spiroloculina
Textularia
Triloculina
Triloculinoides
Trochammina
Unidentified Miliolid
Unidentified Rotallid
Valvulineria
Vertebralina
Wiesnerella
Globigerina
Globigernoides
Globorotalia

-

[
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Appendix 1V. (Continued)

Site ID
SEFL 2007

Gulf Stream N

Genus

32 42

wu
-

w
N
w1
)
[o)}
o

Amphistegina
Archaias
Asterigerina
Borelis
Broekina
Cyclorbiculina
Gypsina
Heterostegina
Laevipenoroplis
Peneroplis
Sorites

50 34

N
N

-
-

u1
w
N
N
O

-
-
-

Ammonia
Bolivina
Cribroelphidium
Elphidium
Haynesina
Nonion
Nonionella
Nonionidae
Nonionoides

=

=

Adelosina
Affinatrina
Articulina
Bigenerina
Cassidulina
Cibicidella
Cibicides
Cibicidoides
Clavulina
Cornuspira
Cyclorforina
Cymbaloporetta
Dentostomina
Discorbinella
Discorbis
Eponides
Fursenkoina
Globocassidulina
Guttulina
Hauerina
Lachlanella
Lobatula
Miliolinella
Neoconorbina
Nonionellina
Nummulopyrgo
Parahaurina
Patellina
Planorbulina
Planulina
Polymorphina
Pseudohauerina
Pseudoschlumbergerina
Pseudotriloculina
Pyrgo
Quinqueloculina
Rosalina
Schlumbergerina
Sigmoihauerina
Sigmoilina
Sigmoilinita
Siphonaperta
Siphonina
Siphoninoides
Spirilina
Spirolina
Spiroloculina
Textularia
Triloculina
Triloculinoides
Trochammina
Unidentified Miliolid
Unidentified Rotallid
Valvulineria
Vertebralina
Wiesnerella
Globigerina
Globigernoides
Globorotalia
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Total Forams*

105  145] 102

143 155 115

Sample Weight (g)

0.99 0.612] 0.255

0.86 0.374 0.314

* Not counting planktonics
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Appendix V. (Continued)

Site ID
SEFL 2007

Horseshoe

Genus

24

-

69

-

o)}
0

Amphistegina
Archaias
Asterigerina
Borelis
Broekina
Cyclorbiculina
Gypsina
Heterostegina
Laevipenoroplis
Peneroplis
Sorites

10

17
10
3

Ammonia
Bolivina
Cribroelphidium
Elphidium
Haynesina
Nonion
Nonionella
Nonionidae
Nonionoides

W
W

W
W

-

N

-

Adelosina
Affinatrina
Articulina
Bigenerina
Cassidulina
Cibicidella
Cibicides
Cibicidoides
Clavulina
Cornuspira
Cyclorforina
Cymbaloporetta
Dentostomina
Discorbinella
Discorbis
Eponides
Fursenkoina
Globocassidulina
Guttulina
Hauerina
Lachlanella
Lobatula
Miliolinella
Neoconorbina
Nonionellina
Nummulopyrgo
Parahaurina
Patellina
Planorbulina
Planulina
Polymorphina
Pseudohauerina
Pseudoschlumbergerina
Pseudotriloculina
Pyrgo
Quinqueloculina
Rosalina
Schlumbergerina
Sigmoihauerina
Sigmoilina
Sigmoilinita
Siphonaperta
Siphonina
Siphoninoides
Spirilina
Spirolina
Spiroloculina
Textularia
Triloculina
Triloculinoides
Trochammina
Unidentified Miliolid
Unidentified Rotallid
Valvulineria
Vertebralina
Wiesnerella
Globigerina
Globigernoides
Globorotalia
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Total Forams*
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146]
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Sample Weight (g)

0.53] 0.31] 0.9
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* Not counting planktonics
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Appendix 1V. (Continued)

Site ID
SEFL 2007

SECREMP

Genus

6

Amphistegina
Archaias
Asterigerina
Borelis
Broekina
Cyclorbiculina
Gypsina
Heterostegina
Laevipenoroplis
Peneroplis
Sorites

12
10
6
5

[
N =

Ammonia
Bolivina
Cribroelphidium
Elphidium
Haynesina
Nonion
Nonionella
Nonionidae
Nonionoides

Adelosina
Affinatrina
Articulina
Bigenerina
Cassidulina
Cibicidella
Cibicides
Cibicidoides
Clavulina
Cornuspira
Cyclorforina
Cymbaloporetta
Dentostomina
Discorbinella
Discorbis
Eponides
Fursenkoina
Globocassidulina
Guttulina
Hauerina
Lachlanella
Lobatula
Miliolinella
Neoconorbina
Nonionellina
Nummulopyrgo
Parahaurina
Patellina
Planorbulina
Planulina
Polymorphina
Pseudohauerina
Pseudoschlumbergerina
Pseudotriloculina
Pyrgo
Quinqueloculina
Rosalina
Schlumbergerina
Sigmoihauerina
Sigmoilina
Sigmoilinita
Siphonaperta
Siphonina
Siphoninoides
Spirilina
Spirolina
Spiroloculina
Textularia
Triloculina
Triloculinoides
Trochammina
Unidentified Miliolid
Unidentified Rotallid
Valvulineria
Vertebralina
Wiesnerella
Globigerina
Globigernoides
Globorotalia
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Total Forams*
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Sample Weight (g)

0.36

0.94
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* Not counting planktonics
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