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1.0 INTRODUCTION 

1.1 Project Background 

In 1990. Nova University (Contractor) with Coral Reef Associates and ERM South 

(Subcontractors) was awarded a contract to provide biological monitoring services for the 

Hollywood Hallandale Beach Renourishment Project. A notice to proceed for the initial biolog

ical monitoring (Pre-construction) was issued in September. 1990. Pre-construction field 

monitoring took place in October. 1990. Renourishment dredging began in April and ended 

August, 1991. Approximately 1.2 million cubic yards of sediment were removed and subse

quently emplaced on 5 miles of shoreline. The first post-construction monitoring took place in 

October. 1991. On August 24.1992 the eye of Hurricane Andrew passed some 30 miles to the 

south of the project area. High winds and heavy seas affected Broward County reefs. The 

second post-construction monitoring began in October. 1992. 

1.2 Project Overview 

1.2.1 Contracted Scope of Services 

Biological Analytical Services contracted for in the Hollywood - Hallandale Beach Re

nourishment Monitoring are organized in four separate evaluation periods: 

(a) Once during Summer or early Fall before construction begins. 

(b) Once approximately one (1) year after (a). 

(c) Once approximately two (2) years after (a). 

(d) Once approximately four (4) years after (a). 

The scope of analytical services consisted of three tasks as described below. 

Task 1. - Transects: Contractor shall at reef areas adjacent to each of fifteen coral 

c{)mmunity stations conduct transects of a method to allow an assessment of the density of scler

actinian (stony) coral colonies in each area (corals/square meter). 

Task 2 - Ouadrats: Contractor shall conduct an in situ qualitative (species identifi

cation) and quantitative (species counts) inventory of all sessile flora and fauna found within 

fifteen 2 x 2 meter (m) pre-established. coral community monitoring stations. 

TaU 3 - Corss: Contractor shall sort and identify to the taxon as low as reasonably 

achievable. within any time constraints that may be imposed by Florida Department of Environ

mental Regulation. all specimens larger than 0.5 mm (millimeters) stained with Rose Bengal 

contained in sand core samples obtained from offshore soft bottom sites. 

The offshore soft bottom sand coring infaunal study sites will be located and conducted as 

follows. Infauna at the fill site shall be collected from four transects from the fill area at least 

three hundred (300) meters apart. One station shall be established along each transect at an 

elevation of -5 to -7 feet MLW. Control site infauna shall be collected from four (4) transects 
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offshore J.U. Lloyd Beach as control sites. Fifteen (15) replicates shall be taken at each eleva

tion along each transect 1nfauna at the borrow sites shall be collected from five (5) randomly 

spaced stations from portions of the borrow area that are used for the project For the pre-con

struction samples, the stations should be placed in areas that are expected to be excavated. The 

stations must be at least twenty (20) meters apart Three (3) samples shall be taken at each sta

tion. 1n addition, triplicate samples shall also be taken at five (5) stations in a comparable area 

that is not affected by the project. There will be a total not to exceed on hundred fifty (150) 

samples. 

1.2.2 Permit requirements: Grain Size & Organics 

Broward County's permit for this project requires the following: "The grain-size distribu

tion and organic content of the sediments shall be monitored at the same times and in the same 

locations indicated ... One sample shall be collected per station and each sample shall include 

the top IS cm of sediment. The method used to determine the grain-size distribution and organic 

content can be any scientifically viable method. The results of this monitoring shall be submitted 

to the Department ... These reports shall include grain-size distribution curves for each sample 

and a table that lists the organic content of each sample." 

Broward County personnel conducted the above sediment study. Methodology and results 

are reported here for convenience. 

2.0 METHODS AND MATERIALS 

2.1 Field Assessments 

2.1.1 Sites 

2.1.1.1 Transects and Quadrats 

Fifteen Broward County reef sites were selected for detailed biological monitoring of the 

stony coral community. Figure I shows monitoring sites off the beach fill area and sites near the 

borrow area. Six (6) previously existing sites offshore of John U. Lloyd Park were chosen as 

control sites (JUL5 & JUL6 - First Reef, JUL7 & JULiO - Second Reef, and JUL8 & JUL9 -

Third Reef). Three sites were established on the First reef adjacent to the Construction Beach 

(sites HHI, HH2, and HH3). Three sites were chosen on the Second Reef adjacent to and west 

of the primary and secondary borrow areas (JULI, HH4, and HHS) (JULI was a prior J.U. Lloyd 

assessment site. Three sites were chosen on the Third Reef adjacent to and east of the primary 

and secondary borrow areas (JUL2, HH6, and HH7) (JUL2 was a prior J.U. Lloyd assessment 

site). Depths of stations at each reef were approximately as follows: FlJ'St reef 10-20'; Second 

Reef 30-50'; Third Reef 45-75'. 

2.1.1.2 Cores 

Ten stations were selected for monitoring the effects of dredging and beach renourishment 
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on infaunal communities inhabiting unconsolidated substtates. Each station consists of 15 repli

cate core samples. Eight stations were chosen approximately 100m seaward of the current shore

line in about 2.5m depth. Four of these span the fill site at approximately 5000' intervals just 

beyond the anticipated "toe-of-fiU" at the beach discharge offshore of state plane coordinate 

benchmarks RI06 (Sheridan Street), Till (north of Johnson Street), Rl16 (Hollywood Blvd.), 

and R120. Four stations that will serve as controls are located at a similar depth and distance 

offshore of state plane coordinate benchmarks spanning the northern half of John U. Uoyd State 

Recreation Area (T88, ROO, R92, R94). 

Two stations were chosen in the vicinity of the Borrow Area to monitor the direct effects 

of dredging on these infaunal communities. Station HHBA is located near the center of the 

northern Borrow Area. The prc-dredging depth is approximately 20m. Station HHBAC (Borrow 

Area Control) is located about 1 mile due north of the northern borrow area on an unconsolidated 

substtate between the second and third reefs in approximately 18m depth. At these two stations, 

the 15 replicate cores were taken as five sets of three cores with each set collected 20m apart. 

All sampling methods and locations were in accordance with permit requirements. 

2.1.1.3 Sediments 

Two sediment samples were taken at each infaunal core site by SCUBA divers using hand

driven core samplers. Sediment samples were collected and analyses were carried out by Bro

ward County Erosion Control District scientists and engineers. 

2.1.2 Field Methods 

2.1.2.1 Belt Quadrat Transects 

Following an initial cross-section survey of each site with a recording fathometer, a 2 by 2 

m weighted PVC frame was deployed over the side of the survey vessel at the crest of the reef in 

the survey area. Broward County SCUBA divers drove metal stakes (rebar) into the reef to 

defme 2 x 2 m square quadrats and a transect of 20 m length along the reef surface. One comer 

stake of the 2x2 m quadrat was used as the start stake of each transecL Another stake was placed 

at 10 m and a final stake at 20 m. Transects were oriented in an approximate north-south direc
tion by securing a tape measure (graduated in centimeters (cm» between the 10 m interval 

metal stakes. 

Each reef site transect was assessed by use of a 0.75 m2 quadrat sequentially along first one 

side and then the other of the 20 m transect line. Consequently, a total area of 30 m2 was in

spected. The stony corals within each frame were identified to species and sized (either 

approximate diameter for hemispherical or length and width for subrectangular colonies). 

Corals with diameters less than I cm were omitted from analysis. The species Siderastrea 
siderea and Siderastrea radians were grouped as Siderastrea spp. because of difficulties with 

precise field identification. The hydrozoan Millepora alcicornis also was included in the as-
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sessmcnt. Corals, if bleached, were so noted. 
Shannon-Weaver Diversity Indices for stony corals (including Millepora alcicornis) were 

calculated for each transect. Two indices were calculated, one based on numerical abundance, 

H'N, and one based on coverage abundance, H'C. The calculation procedure for H is given 

below under 2.2.1 for cores. 

2.1.22 Quadrats 
At each of the fifteen quadrat stations, fout metal stakes, previously implanted by hand, 

defined the comers of a 4 m2 quadrat. Initial examination by SCUBA divers indicated if any 

stakes were dislocated or lost. Following replacement of stakes where necessary, SCUBA divers 

tied a length of yellow polypropylene line around the stakes to define the quadrat perimeter. 

Macroepibenthic organisms were identified and counted in situ. When specific identifications 

could not be made, samples from outside the quadrat were collected, transferred to plastic bags, 

preserved in 70% ethanol or fixed in 10% borate-buffered formalin, and transported to the labo

ratory for subsequent identification. A series of color photographs were taken of each quadrat. 

Underwater photographs were taken using a Nikonos V camera with 28 mm or 20 mm lens 

affixed to a uipo<l 

Certain taxa, notably algae, encrusting alcyonarians, and, zoanthideans, were difficult to 

enumerate because, in many cases, it was not clear whether a single colony or cluster of separate 

colonies was present. Similarly, it sometimes was difficult to assess if loose associates of asci

dians represented colonies or isolated zooids. In these cases, the level of abundance was noted as 

numerous. 

The major taxonomic groups of organisms identified are as follows: Porifera, Cnidaria 

(Ale yon aria, Scleractinia, Zoanthidea) and algae. Minor components included Ascidiacea, 

Hydrozoa, and Polychaeta. 

2.2 Laboratory Assessment Methods 

2.2.1 Cores 

Unconsolidated sediment samples were diver-collected with a hand-held coring apparatus. 

Each sediment sample was transferred underwater to a plastic bag and fixed on ship in 10% 

borate-buffered formalin solution containing Rose bengal. 

At the laboratory, each core sample was separately washed with sea water through a 0.5 

mm mesh Nalgene screen. Organisms and sediment retained on the screen were decanted into a 

70% ethanol solution and stored in glass jars for sorting. 

Organisms were sorted initially to phylum or general morphological form (e.g., Mollusca, 

Crustacea, "worm", "other") and subsequently to lowest recognizably distinct taxa. Only organ

isms apparently alive at the time of collection were counted (i.e., dead mollusc shells were not 

considered). Specimen identifications were undertaken by Nova University staff and various 
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taxonomic specialists recognized as authorities for the specific taxa they were asked to identify 

(Appendix 4). 

Shannon-Weaver Diversity Indices were calculated for each core site using the following 

equation: 

H' = -1: Pi In Pi 
1-\ 

where p. is the relative abundance of species i. H' increases with increasing number of species S . • 
For any given S. H' reaches a maximum value (H· ... .,.) when all values of p are equal (PI .. P2 = 
Pr')' and H' equals In S. Because H' is primarily affected by species number rather than by 

abundances of common or rare species or by species of moderate abundance. Evenness (J') also 

has been calculated for each core site at each period using the equation: 

J' =H'/H' = H'/lnS. max 

As a ratio between the Diversity Index (H') for a given station and the maximum possible 

diversity index (H' ) for the number of species and specimens at that station. Evenness (1') mix 

gives an indication of how close the data come to maximum possible diversity. 

2.2.2 Sediments 

Grain Size Analysis: Samples were washed once in tap water and allowed to settle for 24-

48 h. The colloidal suspension was siphoned off and the remaining sediment dried at l00"e. 

Samples were then split in a standard Humboldt splitter until representative samples of 30-70 g 

were obtained. Each sample was then shaken in a standard sieve series for 15 min. Each fraction 

was weighed to the nearest 10 mg and average grain sizes for each core were determined by the 

moment method. The average value for each site is the mean of the values of the two samples 

taken at each site. 

Organic Content Analysis: Two sediment samples per infaunal core site were incinerated 

at SOO"C for 10 min before and after weighing to the nearest milligram. The percentage of organ

ic matter in the sample was calculated by dividing the difference between pre- and post-incinera

tion weights by the pre-incineration weight and multiplying by 100. The average value for the 

site is the mean of the two samples taken at each site. 

3_0 RESULTS 

3.1 Transect Results 

General Ecology 

A relatively large bottom area of 30 m2 was assessed at each reef site. Figure 2a,b.c.d.e 

shows the species-area curves calculated from the IS pre-construction Belt-Quadrat transects 

at each site in the pre-construction assessment. These curves plot the cumulative number of 
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coral species encountered versus the cumulative number of square meters of reef sampled. 

When the curve shows pronounced leveling, a sufficient area of reef has been assessed to obtain 

a representative sample. The fifteen curves are grouped by a set of First, Second, and Third 

Reefs within a Control or Dredging designation. The curves of each site show pronounced 

leveling by approximately 20 m2, confirming that the 30 nr area is sufficient for assessmenL 

Figures 3a,b,c,d,e,f depict population parameters versus depth of each individual station 

for the pre-construction data. Data points are identified with a station abbreviation. Coral 

coverage (3a) is generally positively correlated with increasing station depth, although ~ome 

deeper stations have low coverage (e.g., HH6). Coral density (3b) is more variable with depth, 

showing no clear pattem. There is a general trend of increasing diversity (H'C -3c, H'N -3d) and 

increasing Evenness (H'C/HMAX -3e, H'N/HMAX -3f) with depth, although variability is high. 

Figure 4 shows the mean of pre-construction parameters over the five stations on each 

"reef'. Yariability within the means is very high. Mean coral cover (4a) and mean density (4b) 

are lowest on the First Reef and roughly equal on the Second and Third Reefs. Diversity indices 

(H'C -4c and H'N -4<1) are lowest on the First Reef and roughly equal on the Second and Third 

Reefs. A similar pattern is evident for Evenness (4e,4f). 

Comparison: Pre-, 1st Post-, 2nd Post-construction 

Table 1-1 (Appendix 1) provides summary statistics from the belt-quadrats transects de

scribing the coral community for the Pre-construction, the First Post-contruction Assessment, 

and the Second Post-construction assessments. Included are total number of corals sampled, 

percent coral coverage, density, and diversity. Diversity statistics included both number of 

species and the Shannon-Weaver Diversity Index (calculated both on coral abundance, H'N, and 

coral coverage, H'C) as well as Evenness, using the two methods. The averages and standard 

deviations for stations grouped by control and dredged classification are provided as well. ' 

To visualize the changes of stony coral population parameters between pre-construction 

and post-construction assessments, bar charts were constructed for the averaged parameters of 

coverage, density, species richness, and the diversity indices of H'C and H'N. These are pre

sented in Figures Sa, b, c, d, and e. From inspection of these figures and data in Table I-I, it is 

obvious that there were some changes between assessment periods in all parameters. However, 

it is not immediately obvious that changes are significant or whether they are dredging or hurri

cane related. To formally address the issue of significant change, repeated measures analysis of 

variance (ANOYA) was performed on the data set for each of the above S parameters. These 

results are provided in Table 1-2. 

For stony coral coverage (Fig. Sb), ANOYA (Table 1-2a) shows no significant difference 

among treatments, time periods, or reefs. It should be noted that the factor of time was close to 

being significant (p<.OS4). 
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For stony coral density (Fig. 5a), ANOVA (Table 1-2b) shows no significant difference 

among treatments, time periods, or reefs. 

For stony coral species richness (Fig. 5c), ANOVA (Table 1-2c) shows no significant 

difference among treatments or time periods. There was a significant difference among reefs. 

First reef sites had lower species richness in comparison to Second and Third reef sites. 

For stony coral Shannon-Weaver coverage diversity (H'C) (Fig. Sd), ANOVA (Table 1-

2d) shows no significant difference among treatments or time periods. There was a significant 

difference among reefs. 

For stony coral Shannon-Weaver abundance diversity (H'N) (Fig. Se), ANOVA (Table 1-

20) shows no significant difference among treatments or time periods. There was a significant 

difference among reefs. 

Variability among sites and reefs was high and the statistical tests employed did not 

detect significant differences related to treatment (dredging - control) or time (Pre-construction, 

First and Second Post-construction) differences. An additional assessment in Oct., 1993 could 

be useful to clarify results and to avoid a year gap in the sequential survey data. 

3.2 Quadrat Results 

Detailed Quadrat data are presented in Table 2-1 giving numbers of each species counted 

during each survey year (1990, 1991, and 1992). Table 2-2 is a list of species with abundance of 

individuals for each year and the numbers of stations in which these taxa were found. Table 2-3 

gives numbers of total sponges, gorgonians, and scleractinians at each station for each survey 

year. 

There are changes in 1992 in a number of taxonomic categories of Table 2-2. Among the 

algae for example, there were no stations having the brown alga Dictyota banayresii compared 

with seven stations last year. The hard bottom in the vicinity of the restored beach continues to 

be dominated by sponges. As in the previous surveys, 34 species were identified from the 60m2 

of hard bottom examined by quadrat analysis. The most abundant and widespread species were 

Niphates erecta, HalicioNJ compressa and lotrochota birotulata. The purple rope sponge Aplysi
NJ cauliformis was locally abundant, as was the yellow ball sponge CiNJchyra alloclada. In all, 

403 sponges were found in 1992 (Table 2-3) compared to 544 individuals in 1991 and 481 in 

1990. The 1991-1992 decrease in the sponge population was about 25%. 

A number of sponge species appeared to have suffered population declines in 1992. 

These include Aplysina cauliformis, Dasychalina cyatlUna, lotrochota birotulata, Desmapsam

rna anchorata, Dysidea etheria and Ulosa reutzleri. The latter two species displayed the most 

marked population decreases of 23 to 2 individuals and 53 to 6 individuals, respectively. Interest

ingly, populations of Ulosa reutzleri more than tripled in 1991 and occurred at many more sta

tions. 
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Twenty one species of gorgonians occurred in all the quadrats. As in previous years the 

most widespread and abundant species were Briareum asbestinum and Plexauraflexuosa. 
Eunicea succinea and Muricea muricata were the dominant species in the shallower stations. A 

total of 327 gorgonian colonies were counted in 1992 (excluding B. asbestinum), compared with 

312 colonies in 1991 and 341 colonies in 1990 (Table 2-3). Among gorgonian taxa three species 

exhibited population declines in 1992, including Eunicea palmeri (3 stations to 1 and 16 to 2 

colonies), Muricea muricata (6 stations to 4 and 51 to 34 colonies) and Plexouraflexuosa (no 

change in number of stations but a decline from 46 to 27 colonies). 

Colonial anemones decreased in 1992 from 5 stations to 1, and nine colonies to 1, com

pared to 1991. 

Nineteen scleractinian species were documented in the quadrats, an increase of one 

(Scolymia sp.) over the 1991. The most abundant species in 1992 were as in previous years, 

Siderastrea siderea, Montastrea cavernosa, Stephanocoenia michelini and Diclwcoenia stowi 
in that order. Scleractinians appeared not to decline as a group. Stephanocoenia michelini in

creased by 5 colonies in 1992 compared with 1991. This species has been noted previously as 

one that appears to be susceptible to environmental change (Goldberg, 1981). A number of 

.species exhibited population increases, especially Siderastrea siderea (36 to 51 colonies) and 

Montastrea cavernosa (12 to 21 colonies). 

The typical square meter in the study area contained 9 sponges, 5 gorgonians and 2 small 

scleractinian colonies in 1991. For 1992 the typical square meter contained 2 fewer sponges, 

and about the same number of gorgonians and scleractinians. 

An analysis of populations station by station (Table 2-3) reveals a mixed pattern. Sponge 

populations declined at both HH and JUL sites by 16% and 29% respectively. Gorgonian and 

scleractinian populations exhibited modest (4-5%) increases on most JUL and HH sites, but 

scleractinians increased by 19% at HH sites primarily due to a large recruitment of Siderastrea 

siderea at HH 3. At this station the number of individuals increased from 4 in 1991 to 29 individ

uals in 1992. Similarly, S. siderea and D. stokesii increased at JUL 10 from zero in 1992 to 6 and 

3 individuals, respectively. Conversely, S. siderea populations fell from 10 to 1 colonies at HH 1 

and from 12 to 3 colonies at HH2. If S. siderea contributions and losses are ignored, the popula

tion of scleractinians at all JUL and HH sites are virtually identical between years. In 1991 there 

were 39 colonies at HH stations excluding S. siderea; the same number was found in 1992. At 

JUL stations 70 colonies excluding S. siderea were found in 1991; 71 colonies were found in 
• 

1992. 

Other notable changes by station include considerable decreases in the sponge popula

tions at HH 2,6 and 7, as well as in JUL 9 and 10. In most cases the sponge species in decline 

were those listed above. In the case of HH 6 Desmapsamma anchorata declined from 11 to 0, 
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among declines of other species. At HH 7 this species declined from 6 to 2, but Dysidea etheria 
declined from 11 to 2 individuals. In particular at this station, we noted a number sponges (and 

gorgonians) had been dislodged from the substrate at this station and had accumulated in depres

sions on the reef. At JUL 9 Ulosa reutzlei declined from 17 to 1.. among other less drastic de

creases. At 1UL 10 U. reutzleri populations decreased from 8 to 1. 

Similarly there were declines in the gorgonian populations at HH 3 and 4 as well as a 

lesser decline at 1UL9. At HH3 the decrease was due to losses of Muricea muricata. This spe

cies was represented by 34 colonies in 1991 but only 24 remained in 1992, and 9 of these were 

damaged at the time of the survey. The losses at HH4 were more generalized. As noted above, 

gorgonians were found dislodged from the reef around HH7. This is not reflected in the numbers 

of colonies because the number of Briareum colonies increased from 8 to 16. However, if this 

encrusting species is eliminated from consideration, the number of arborescent gorgonians de

clined from 10 colonies in 1992 to only 5 in 1992. 

Considering the population changes at all stations and the evidence of debris, Hurricane 

Andrew was responsible for a complicated pattern of disruption to the reef ecosytem. However, 

the distribution and quantification of damage is not easily accomplished from the data available. 

A survey in Oct. 1993 would be useful to provide continuing monitoring and comparison data. 

The abundance of scleractinians, gorgonians, and sponges by Control and Dredging 

designation is presented for each reef and each assessment period in Figures 6a, b, and c. Signif

icance of differences were assessed by repeated measures ANOVA and results are included in 

Table 2-4. There were no significant differences for Scleractinian abundance among reefs, 

treatment groups, or time periods. Gorgonians showed a significant difference among treatment 

groups, among reefs, and the interaction of reefs and groups. Dredging reefs were slightly more 

abundant in gorgonians and the First Reef had greater abundance than the other two. Sponges 

showed a significant difference among time and among reefs. Abundance of sponges was gener

ally higher on the Third Reef for either treatment group. Sponge abundance was generally 

decreased in the 1992, Second Post-construction period. 

3.3 Cores Results 

Table 3-1 lists contents of all core samples summarized by station for the pre-dredging 

(1990), 30-day post-dredging (1991) and one-year post-dredging (1992) monitoring surveys. 

Species numbers, diversity indices and evenness values are included at the end of the table. Table 

3-2 lists raw data by replicate for the 1992 monitoring survey. As in previous reports, diversity 

and evenness measurements do not include the following categories of organisms: 1) nematodes 

and harpacticoid copepods, normally treated as meiofauna, 2) organisms normally treated as 

members of sessile communities (e.g., most hydroids, bryozoans and sponges), 3) planktonic 
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organisms (e.g .• calanoid and cyclopoid copepods and chaetognaths). and 4) specimens (probably 

fragments) unassignable to phylum ("Unknowns"). The second and third categories. omitted 

from percentage abundance calculations in the previous two surveys. are included in those calcu

lations here. but represent an insignificant contribution. 

Table 3-3 and Figure 7 show numerical abundances of major taxonomic groups of organ

isms by station and survey. Thble 3-4 and Figure 8 give percentages (relative abundances) for the 

same major taxonomic groups by station and survey. Table 3-5 ranks the five most abundant 

taxa with their percentage abundances by station and survey. 

3.3.1 Comparison of Major Faunal Groups 

In the pre-dredge and fill survey (1990). nematodes dominate the fauna (44.2% of organ

isms in all samples). followed by polychaetes (24.3%). peracarid crustaceans (13.2%). bivalves 

(6.9%) and nemerteans (2.6%). with no other group accounting for more than 2% of the fauna. 

The first post-dredging survey (1991) exhibits a 30% increase in organisms overall. dominated 

by an almost five-fold increase in bivalve molluscs (chiefly TivelaflorilJana and Strigilla mirabi

lis). and an increase in nematodes at one station (R90) accounting for almost a quarter of all 

organisms collected. Thus. nematodes (28.6%) and bivalves (25.4%) dominate. followed by 

polychaetes (22.0%) and peracarid crustaceans (12.4%). Despite their relative decreases. both 

polychaetes and peracarid crustaceans increase in absolute numbers. Three less abundant groups 

exhibit both absolute and relative increases: harpacticoid copepods (l.S to 4.6%). nemerteans 

(2.6 to 3.5%) and turbellarians (0.7 to l.6%). Oligochaetes and bryozoans decline in numbers 

and gastropod molluscs disappear. 

In the 1992 survey. a year following dredge and fill operations, the total number of 

organisms collected declines to about pre-dredging levels. However, if the chiefly meiofaunal 

nematodes and harpacticoids are omitted, as they are from diversity and evenness calculations, 

overall organism abundance increases from the first through the third surveys. Polychaetes (68%; 

chiefly Spionidae) exhibit a major increase in both absolute and relative numbers in 1992 and 

now dominate the fauna. The nematode peak at station R90 has disappeared so that, despite 

modest increases at several stations, nematodes now contribute only 9.3% of the fauna. Peracar

ids (7.8%) continue an overall decline, due largely to decreases at the two offshore sites. Bi

valves drop in absolute and relative numbers by an order of magnitude from 1991 (to 2.9%), and 

harpacticoid copepods and turbellarians return to low pre-dredging levels. Only gastropods and 

bryozoans exhibit increases following immediately post-dredging (1991) declines. but both 

remain minor components of the fauna. 

3.3.2 Variations within Major Faunal Groups 

Substantial changes occur from survey to survey among the most abundant taxa in each 

major group; a few suggest movement toward pre-dredging conditiOns. 
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Among nemertine wonns, Cephalothrlx sp. 114 increases in numbers from 1990 to 1991 

at all inshore control sites and declines in 1992. Hubrechtella dubia, by contrast, declines from 

the first to the second survey and disappears in the third from both offshore stations (BAC and 

BA). 

The five dominant polychaete species at the inshore stations (Paraonisfulgens, Dispio 

uncinata, Scolelepis texana, Spio pettiboneae and Annandia agilis) exhibit. with minor local 

variations, substantial increases in numbers throughout this study. Of these, D. uncinata sug

gests a trend toward pre-fill conditions in that it is among the five most abundant taxa at four 

inshore stations (two treatment and two control) before filling, is not among the dominants 

immediately post-fill, and returns to dominance at all four stations a year later. It is now the most 

abundant organism at seven inshore stations and ranks second at the eighth. 

At the two offshore stations, the polychaete! Prionospio cristata and Chone cf. america

na appear throughout, Armandia maculata and Fabriciola trilobata decline and disappear, while 

PseUiUJpolydora sp. andParaprionaspio pinnata occur in numbers for the first time in 1992. 

The gastropod Caecum pulchellum occurs at three inshore stations before filling (1990). 

It disappears from the survey immediately following (1991) and has since returned at all three as 

well as at two additional stations, albeit in minimal numbers. 

The bryozoan Cupuladria sp. exhibits a similar post-dredging decline (1991) and resur

gence (1992), although it occurs in numbers throughout the study at both offshore stations. By 

contrast, harpacticoid copepods generally increase from 1990 to 1991 and subsequently decrease 

to pre-dredging levels. 

The two most abundant bivalves, Tivelafloridana atIdStrigilla mirabilis follow the 

harpacticoid pattern, but it is not clear whether or how their variations are related to fill opera

tions. T.floridana is abundant inshore in 1990 and increases substantially in the 1991 survey at 

one control (R94) and three treatment (RI06, R116, R120) sites. S. mirabilis, by contrast, 

appears for the first time at seven inshore sites following filling in 1991, but in large numbers 

only at three of the four control sites (1'88, R92, R94). Both species decline substantially in the 

1992 survey. 

Among inshore amphipods, Metharpiniafloridana, Haustorius sp. and Eudevanopus 

honduranus occur in numbers throughout the three surveys, but only M. floridana exhibits an 

immediately post-fill peak. Several offshore species have disappeared since the last survey 

(Ampelisca bicarinata, Bemlos uni/asciatus reductus, Amphideutopus dolichocephalus) while 

three others have appeared for the first time, although in minimal numbers. 

Cumaceans increase substantially in numbers in 1991 and decline again in 1992, but 

difficulties with their taxonomy prevent accurate assessment of faunal changes. The tanaidacean, 

Cirratodactylus floridensis, an offshore dominant before dredging, shows a sign of recovery in 
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its reappearance at the borrow area (BA) site, but it has not returned to pre-dredging levels. By 

contrast, the isopod, Xenanthura brevitelson, the second most numerous offshore species in 1990 

(apart from nematodes), continues a steep post-dredging decline at both borrow (BA) and con

trol (BAC) sites. 

3.3.3 Comparison of Faunal Changes by Location 

3.3.3.1 Inshore Sites 

Seven of eight inshore sites exhibit overall increases in organism abundance over the 

course of the three surveys: numbers either increase progressively from 1990 to 1992 (T88, 

ROO), increase from 1990 to 1991 and remain about the same in 1992 (R92, R116), or increase 

from 1990 to 1991 and decline somewhat in 1992 but remain well above 1990 levels (R94, 

RI06, RI20). The only exception is treatment station Till which exhibits a decrease in organ

ism abundance through the three surveys. This is an anomalous site in several ways, however, 

and will be discussed below in greater detail. 

Species richness values also generally increase at the inshore sites. Two treatment and 

two control sites (R92, RI06' Rll6 and R120) increase in numbers of species in each successive 

survey; two others (T88, R94) show two-fold increases immediately post-fill with partial de

clines in 1992. Species richness declines greatly at co~ol site R90 and treatment site Till 

following fill operations and remains similarly low in 1992. The pre-fill communities at both of 

these sites differ substantially in species composition, richness and diversity from those at all 

other inshore sites. Community composition and structure at both are now far more similar to the 

other inshore sites than they were before fill operations commenced. 

On a group-by-group basis, polychaete abundances increase at all inshore stations 

through the three surveys while nematodes generally decrease. The immediately post-fill in

crease of bivalves at three control and two treatment sites has already been mentioned. In terms 

of species richness, nemertean, polychaete, oligochaete, bivalve and peracarid specjes:rlelffi"Css 

values are generally similar at inshore control and treatment sites before filling, with the two 

exceptions noted above. Specifically, TIll and R90 exhibit anomalously high polychaete, 

nemertean and bivalve richness values relative to other sites. Till supports 39 polychaete, 6 

nemertean and 7 bivalve species; ROO exhibits 12, 6 and 5, respectively. By contrast, the other 

inshore sites support only 3-7 polychaete, 0-3 nemertean, and one bivalve species each in the 

pre-fill survey. 

Following fill operations, numbers of polychaete species increase at five sites, remain 

about the same at two and drop precipitously at station Till. A year later, richness values 

remain roughly the same, dropping to or below pre-fill levels. only at T88 and R90. Despite 

substantial variations in organism abundances, peracarid crustaceans maintain roughly the same 

richness levels at all inshore sites throughout the study. Eighteen of the 24 samples (3 surveys of 
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8 sites) include 5-6 taxa (to which the great majority of specimens belong). 

Shannon-Weaver diversity indices (II') show no trend refcrrable to the effects of fill operations. 

Values increase through the three surveys at R92 and RI20, increase immediately following 

filling and decline a year later at T88 and Rl16, decrease following filling and increase a year 

later at R90 and RI06, decrease following filling without a resurgence (TIll) or remain essen

tially unchanged throughout (R94). Interestingly, each pair of stations that shows the same trend 

includes one control and one treatment site. 

3.3.3.2 Offshore Sites 

The two offshore sites show consistent parallel variations in organism abundances, di

versity and species richness values, dropping from high pre-drcdging levels to low immediately 

post-drcdging values, and approaching or exceeding prc-drcdging levels a year later for all three 

parameters. Although this return to pre-dredging values carries over to a few major taxonomic 

groups (e.g., polychaete abundance and richness; numbers of nematodes and bryozoans), several 

prc-drcdging dominants have not recovered (tanaidaceans and isopods) and, as mentioned above, 

species composition has altered substantially. For example, both borrow area (BA) and control 

site (BAC) each have about 50 polychaete species in both pre- and one year post-dredging sur

veys. However, fewer than a third (26-29%) of the species are common to both 1990 and 1992 

surveys at either station. Similar compositional variations exist across surveys for peracarid 

crustaceans. 

3.3.4 Core Discussion 

Of the differences that exist in benthic communities between surveys, some display pat

tems that may be attributable to dredging and filling while others do not The declines in richness 

at ROO and TIll, and the corresponding general increases in richness and organism abundance at 

the other inshore stations, for example, do not appear to be related to fill operations because the 

trends affect control and treatment sites similarly. Likewise, polychaetes exhibit major increases 

in absolute and relative abundances while nematodes decline at all inshore sites in 1992 relative 

to both earlier surveys (with the exception of the 1991 nematode peak at R90). Diversity indices 

exhibit no recognizable trend over the course of the three surveys relative to inshore treatment or 

control areas. 

Several important taxa (i.e., the polychaetes Dispio uncinata, Paraonisjulgens, Scolele

pis texana and Spio pettiboneae) increase at most or all inshore sites whether control or fill. 

Several others, however, vary with location, possibly relative to fill operations. Thus, the poly

chaete Armandia agilis occurs in greater abundance at seven of eight sites immediately following 

filling (1991), but continues to increase in numbers (i992) only at control sites while declining at 

three of four treatment sites. The amphipod Metharpinia floridana shows a similar pattern. 

Species abundances, richness, diversity and evenness all decline from 1990 to 1991 and 
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then rebound at both offshore sites. Both stations display the same dominant species in the pre

dredging survey, but species composition changes following dredging and remains substantially 

different a year later. Parallel variations in all major parameters at both sites suggests that the 

control site may also be affected by the dredging, although more regional-scale changes unrelat

ed to dredging cannot be ruled OuL 

The dominant inshore taxa in both pre-fill and one year post-fill surveys are also among 

the dominant taxa at the Dania Beach station (DB) during the initial survey for the John U. Lloyd 

Renourishment in 1989 (i.e., the polychaetesDispio uncinata. Paraonis/ulgens. Scolelepis 

texana. Spio pettiboneae, the bivalve Tivela J10ridana and the amphipod Metharpinio floridana), 

suggesting that these taxa may represent something of a baseline fauna. Similarly, both the 

current stations and DB of the previous project exhibited immediately post-dredging increases in 

numbers of the polychaetes Paraonis /ulgens. Spio pettiboneae and Scolelepis texana. These 

similarities must be carefully weighed because imponant differences do exist. All three just 

mentioned polychaetes, for example, continued to increase in numbers a year following filling in 

the current study, but declined again over the same period during the previous project. Ne

matodes dominate the pre-dredging fauna in the current study and decline following dredging. 

By contrast, they were absent before dredging at DB and increased substantially afterward. 

Likewise, the current project does not exhibit the imponant inshore increases in oligochaetes and 

harpacticoids that followed filling at John U. Lloyd. 

Clearly an additional sampling in Oct., 1993 would be valuable to continue the time 

series. 

4.0 SUMMARY 

4.1 Summary of assessments to date 

All work concerned with transects and quadrats has been completed for the pre-construc

tion, the first post-construction, and the second post-construction investigations. All work con

cerned with cores has been completed for the pre-construction, first post-construction, and 

second post-construction investigation. 

4.2 Summary of Work Pending 

There is no work pending at the present time. 

We do recommend that at least a subset of the assessment be continued in Oct., 1993 in 

order to collect useful data for interpreting effects of dredging and hurricane related impacts. 
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FIGURES 

Figure 1: Biological monitoring site locations. 

Figure 2: Species-Area curves for Belt-Quadrat transects at each site. 

Figure 3: Belt-Quadrat transect parameters versus depth. 

Figure 4: Mean station assessment parameters by First, Second, and Third Reefs. 

Figure Sa: Stony Coral Density at Control and Dredging sites for the Pre-construction, First 

Post-construction, and Second Post-construction periods (transect data). 

Figure Sb: Stony Coral Coverage Density at Control and Dredging sites for the Pre-construction, 

First Post-construction, and Second Post-construction periods (transect data). 

Figure Sc: Stony Coral Species Richness at Control and Dredging sites for the Pre-construction, 

First Post-construction, and Second Post-construction periods (transect data). 

Figure Sd: Stony Coral Shannon Weaver Diversity H'C at Control and Dredging sites for the 

Pre-construction, First Post-construction, and Second Post-construction periods (transect 

data). 

Figure Se: Stony Coral Shannon Weaver Diversity H'N at Control and Dredging sites for the 

Pre-construction, First Post-construction, and Second Post-construction periods (transect 

data). 

Figure 6a: Gorgonian abundance in quadrats. 

Figure 6b: Sponge abundance in quadrats. 

Figure 6c: Scleractinian abundance in quadrats. 

Figure 7: Percentage occurrences of major taxonomic groups by station and survey. 

Figure 8: Numerical abundances of major taxonomic groups by station and survey. 
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APPENDIX 1 

BELT OUADRAT TRANSECT DATA 

Table 1-1: Site population parameters for pre-construction and post-construction assessments. 
(6pp) 

a: Pre-construction Data Summary, Control Reefs 

b: Pre-construction Data Summary, Dredged Reefs 

c: First Post-construction Data Summary, Control Reefs 

d: First Post-construction Data Summary, Dredged Reefs 

e: Second Post-construction Data Summary, Control Reefs 

f: Second Post-construction Data Summary, Dredged Reefs 

Table 1-2: Repeated measures ANOYA results comparing transect parameters between assess

ment periods, treatment, and reef position. 
(2pp) 

a: Density, 

b: Coverage, 

c: Richness, 

d: H'C, 

e: H'N 

16 



Table 1-1a 
PRECONSTRUCTION TRANSECT DATA SUMMARY: CONTROL REEFS, OCTOBER, 1990 
Reel 1ST 2ND 3RD 1ST 2ND 3RD 
SITE J5 J10 J9 J6 .Il J8 
DATE Oct-90 Oct-90 Oct-90 Oct-90 Oct-90 Oct-90 
DEPTH 10' 35' 55' 10' 30' 55' AVG SO 

TOTAL# CORALS SAMPLED 31 48 -183 38 64 49 69 57.0 
TOTAL REEF AREA SAMPLED (M2) 30 30 30 30 30 30 30 0.0 
TOTAL CORAL COVERAGE (CM2) 5,477 6,046 6,664 6,011 2,879 5,083 5,360 1330 
# CORA1..S1M2 1.0 1.6 6.1 1.3 2.1 1.6 2.3 1.9 
% CORAl.. COVERAGE 1.83"" 2.02% 2.22% 2.00% 0.96% 1.69% 1.79% 0.44% 
# BLEACHED CORALS 1 8 11 0 10 1 5.2 5.0 
% # BLEACHED CORALS 3.2% 16.7% 6.0% 0.0% 15.6% 2.0% 7.3% 7.16% 
AREA BLEACHED CORALS (CM2) 0.0 50.3 369.4 50.3 536.6 19.6 171.0 225.5 
% AREA BLEACHED CORALS 0.0% 0.8% 5.5% 0.8% 18.6% 0.4% 4.4% 7.28% 
DIVERSITY 
# SPECIES 7 8 13 6 9 8 9 2.4 
H'C 0.68 1.38 1.83 1.03 1.85 1.52 1.38 0.46 
H'N 1.64 1.66 2.09 1.15 1.71 2.01 1.71 0.33 
HMAX 1.95 2.00 2.56 1.79 2.20 2.00 2.11 0.26 
H'CIHMAX 0.35 0.67 0.71 0.57 0.84 0.73 0.65 0.17 
H'N/HMAX 0.84 0.80 0.81 0.64 0.78 0.97 0.81 0.11 



Table1-1b 

PRECONSTRUCTION TRANSECT DATA SUMMARY: DREDGING REEFS, OCTOBER, 1990 
Reel 1ST 2ND 3RD 1ST 2ND 3RD 1ST 2ND 3RD 
SrrE H1 J1 J2 H2 H4 H6 H3 H5 H7 
DATE Oct-90 Oct-90 0c:I-90 Oct-90 0c:I-90 0c:I-90 0c:I-90 0c:I-90 0c:I-90 
DEPTH 20' 45' 55' 14' 40' 75' 14' 35' 65' AVG SO 

TOTAI...# CORALS SAMPLED 89 78 74 54 ' 93 28 120 200 95 92.3 48.1 
TOTAl... REEF AREA SAMPLED (M2) 30 30 30 30 30 30 30 30 30 30 0.0 
TOTAl... CORAl... COVERAGE (CM2) 2,856 3,850 7,656 3,253 9,099 1,746 1,4CX3 6,873 5,449 4,fHl 2,719.8 
# CORAl...SlM2 3.0 2.6 25 1.8 3.1 0.9 4.0 6.7 3.2 3.1 1.6 
% CORAL. COVERAGE 0.95% 1.28% 2.55% 1.08% 3.03% 0.58% 0.47"10 2.29"k 1.82% 1.56% 0.91% 
# BLEACHED CORALS 5 3 3 1 4 0 0 2 5 2.6 1.9 
%# BLEACHED CORALS 5.6% 3.8% 4.1% 1.9% 4.3% 0.0% 0.0% 1.0% 5.3"k 2.88% 2.20% 
AREA BLEACHED CORALS (CM2) 146.7 289.8 2355 360.0 186.9 0.0 0.0 595 389.2 185.29 146.43 
% AREA BLEACHED CORALS 5.1% 7.5% 3.1% 11.1% 2.1% 0.0% 0.0% 0.9% 7.1% 4.10% 3.87"10 
DIVERSITY 
# SPECIES 11 12 11 4 13 7 9 11 13 10.1 2.98 
H'C 2.02 1.94 1.78 053 1.86 1.49 1.34 1.92 2.24 1.68 051 
H'N 1.80 2.18 2.11 1.00 2.11 1.73 1.07 2.23 2.21 1.83 0.48 
HMAX 2.40 2.48 2.40 1.39 256 1.95 2.20 2.40 256 2.26 0.38 
H'ClHMAX 0.84 0.78 0.74 0.38 0.73 0.76 0.61 0.80 0.87 0.72 0.15 
H'NlHMAX 0.75 0.68 0.88 0.72 0.82 0.89 0.49 0.93 0.86 0.80 0.14 



Table l-lc 

FIRST POST CONSTRUCTION TRANSECT DATA SUMMARY: CONTRa.. REEFS, OCTOBER, 1991 
Reef 1ST 2ND 3RD 1ST 2ND 3RD 
SITE J5 Jl0 J9 J6 .Jl J8 
DATE Oct-91 Oct-91 Oct-91 Oct-91 Oct-91 Oct-91 
DEPTH 10' 35' 55' 10' 30' 55' avg SD 

TOTAL# CORALS SAMPLED 50 56 169 53 64 53 74 46.7 
TOTAL REEF AREA SAMPLED (M2) 30 30 30 30 30 30 30 0.0 
TOTAL CORAL COVERAGE (CM2) 4,868 3,918 5,812 6,506 2,549 3,954 4,601 1433 
# CORA1..S1M2 1.7 1.9 5.6 1.8 2.1 1.8 25 1.6 
% CORAL COVERAGE 1.El2"k 1.31% 1.94% 2.17% 0.85% 1.320/0 1.530/0 0.48% 
# BLEACHED CORALS 0 9 12 0 3 3 4.5 4.9 
% # BLEACHED CORALS 0.00/0 16.1% 7.1% 0.0% 4.7% 5.70/0 5.6% 5.92% 
AREA BLEACHED CORAlS (CM2) 0.0 557.4 336.2 0.0 329.9 180.6 234.0 217.5 
% AREA BLEACHED CORALS O,()% 14.20/0 5.8% 0.0% 12.9% 4.60/0 6.3% 6.160/0 
DIVERSITY 
# SPECIES 6 10 12 5 11 9 9 2.8 
H'C 1.07 1.63 1.83 0.80 1.94 1.94 1.53 0.49 
H'N 1.44 1.80 2.05 1.04 1.91 2.06 1.72 0.40 
HMAX 1.79 2.30 2.48 1.61 2.40 2.20 2.13 0.35 
H'CJHMAX 0.59 0.71 0.74 0.49 0.81 0.88 0.70 0.14 
H'NlHMAX 0.81 0.78 0.83 0.65 0.80 0.94 0.80 0.09 



Table 1-1d 

FIRST POST CONSTRUCTION TRANSECT DATA SUMMARY: DREDGING REEFS, OCTOBER, 1991 
Reel 1ST 2ND 3RD 1ST 2ND 3RD 1ST 2ND 3RD 
SITE H-t1 JUL1 JW HH2 HH4 HH6 1+13 HH5 HH7 
DATE 0cI-91 0cI-91 0cI-91 0cI-91 0cI-91 0cI-91 0cI-91 0cI-91 0cI-91 
DEP1l-I 20' 45' 55' 14' 40' 7S 14' 35' 65' AVG SO 

TOTAL# CORALS SAMPLED 63 104 95 108 95 33 93 158 70 91.0 34.6 
TOTAL REEF AREA SAMPLED (M2) 30 30 30 30 30 30 30 30 30 30 0.0 
TOTAL CORAL COVERAGE (CM2) 2,987 4,815 6,091 2,896 8,896 1,362 1,568 6,532 4,067 4,357 2,484.8 
II CORAl..S'M2 2.1 3.5 3.2 3.6 3.2 1.1 3.1 5.3 2.3 3.0 1.2 
% CORAL COVERAGE 1.000.4 1.61% 2.03% 0.97"10 2.97% 0.45% 0.52% 2.18% 1.36% 1.45% 0.83% 
II BlEACHED CORALS 2 5 1 3 2 1 1 10 0 2.8 3.1 
%# BLEACHED CORALS 3.2% 4.8% 1.1% 2.8% 2.1% 3.0% 1.1% 6.3% 0.0% 2.71% 1.97% 
AREA BLEACHED CORALS (CM2) 6.3 625.2 113.1 7.1 35.3 38.5 3.1 310.09 0.0 126.52 211.70 
% AREA BLEACHED CORALS 0.2% 13.0% 1.9% 0.2% 0.4% 2.8% 0.2% 4.7% 0.0% 2.61% 4.21% 
DIVERSITY 
# SPECIES 9 8 13 3 12 8 3 12 12 8.9 3.82 
H'C 1.84 1.96 1.87 0.40 1.78 1.82 0.60 1.68 2.04 1.55 0.61 
H'N 1.74 1.95 2.15 0.68 2.13 1.90 0.60 2.61 2.17 1.77 0.68 
HMAX 2.20 2.08 2.56 1.10 2.48 2.08 1.10 2.48 2.48 2.08 0.58 
H'OOMAX 0.84 0.94 0.73 0.36 0.72 0.88 0.55 0.68 0.82 0.72 0.18 
H'NlHMAX 0.79 0.94 0.84 0.62 0.86 0.91 0.55 1.05 0.87 0.83 0.16 



Table1-1e 

SECOND POST CONSTRUCTION TRANSECT DATA SUMMARY: CONTROL REEFS, OCTOBER, 1992 
Reef 1ST 2ND 3RD REE1ST 2ND 3RD 
SITE J5 J10 J9 J6 .J7 J8 
DATE Oct-92 Oct-92 Oct-92 Oct-92 Oct-92 Oct-92 
DEPTH 10' 35' 55' 10' 30- 55' avg SO 

TOTAL# CORALS SAMPLED 39 48 99 43 75 68 62 23.1 
TOTAL REEF AREA SAMPLED (M2) 30 30 30 30 30 30 30 0.0 
TOTAL CORAl.. COVERAGE (CM2) 8,838 2,460 2,717 5,431 2,988 5,614 4,675 2465 
#CORAl...SM2 1.3 1.6 3.3 1.4 2.5 2.3 2.1 0.8 
% CORAL COVERAGE 2.95"10 0.82"10 0.91% 1.81"10 1.00"10 1.87% 1.56"10 0.620/0 
# BLEACHED CORALS 0 2 1 0 0 5 1.3 2.0 
%# BLEACHED CORALS 0.0% 4.2"10 U)% 0.0% 0.0% 7.4"1. 2.1"10 3.04% 
AREA BLEACHED CORALS (CM2) 0.0 43.1 385 0.0 0.0 45.6 21.2 23.3 
% AREA BLEACHED CORALS 0.0% 1.8"10 1.4% 0.0% 0.0% 0.8"10 0.7% 0.79"10 
DIVERSITY 
# SPECIES 7 9 10 5 10 12 9 25 
H'C 0.36 1.37 1.78 0.77 1.89 1.85 1.34 0.63 
H'N 1.78 1.77 2.00 0.96 1.77 2.12 1.73 0.41 
HMAX 1.95 2.20 2.30 1.61 2.30 2.48 2.14 0.31 
H'ClHMAX 0.20 0.62 0.77 0.48 0.62 0.74 0.61 0.24 
H'NlHMAX 0.91 0.81 0.87 059 0.77 0.65 0.80 0.11 



Table 1-1f 

SECOND POST CONSTRUCTION TRANSECT DATA SUMMARY: DREDGING REEFS, OCTOBER, 1992 
Reef 1ST 2ND 3RD 1ST 2ND 3RD 1ST 2ND 3RD 
SITE 1-1-11 JUL1 JUl2 HH2 H-I4 HH6 H-I3 HH5 HiT 
DATE Oct·92 Oct·92 Oct·92 Oct·92 Oct·92 Oct-92 Oct·92 Oct·92 Oct·92 
DEPTH 20' 45' 55' 14' 40' 75' 14' 35' 65' AVG SO 

TOTAL# CORALS SAMPlED 84 74 69 90 93 20 97 190 60 86.3 45.4 
TOTAL REEF AREA SAMPLED (M2) 30 30 30 30 30 30 30 30 30 30 0.0 
TOTAL CORAL COVERAGE (CM2) 2,571 2,735 6,676 2,971 5,726 1,390 1,432 7,841 3,278 3,847 2327 
# CORA1..S1M2 2.8 2.5 2.3 3.0 3.1 0.7 3.2 6.3 2.0 2.9 1.5 
% CORAL COVERAGE 0.86% 0.91 % 2.23% 0.99% 1.91 % 0.46% 0.48% 2.61 % 1.09% 1.28% 0.78% 
# BLEACHED CORALS 3 2 4 2 3 1 2 1 0 2.0 1.2 
%# BLEACHED CORALS 3.6"/0 2.7% 5.8% 2.2% 3.2% 5.0% 2.1% 0.5% 0.0% 2.79"/0 1.89% 
AREA BLEACHED CORALS (CM2) 60.3 148.8 1166.3 22.8 180.6 19.6 81.7 19.63 0.0 188.87 371.76 
% AREA BLEACHED CORALS 2.SOk 5.4% 17.5% 0.8% 3.2% 1.4% 5.7% O.SOk 0.0% 4.06% 5.44% 
DIVERSITY 
# SPECIES 8 13 12 3 15 4 4 11 14 9.3 4.69 
H'C 1.66 2.21 1.80 0.42 1.78 1.08 0.54 1.48 1.93 1.43 0.62 
H'N 1.72 2.21 2.24 0.67 2.28 1.32 0.64 2.51 2.29 1.76 0.72 
HMAX 2.08 2.56 2.48 1.10 2.71 1.39 1.39 2.40 2.64 2.08 0.63 
H'CIHMAX 0.80 0.86 0.72 0.38 0.66 0.78 0.39 0.62 0.73 0.66 0.17 
H'NIHMAX 0.83 0.86 0.90 0.61 0.84 0.95 0.46 1.05 0.87 0.82 0.18 



Table 1-2 

a) DENSITY (TRANSECTS) 
css/3: Summary of all Effects; design: ANOVA 

1-TREATMEN, 2-TIHE, 3-REEF 

df MS df MS 
Effect Effect Effect Error Error F p-level 

1 1 5.57570 3 5.871193 .949671 .401677 
2 2 .30937 6 .651749 .474677 .643606 
3 2 2.47209 6 3.946399 .626416 .566149 
l2 2 .06759 6 .651749 .103710 .903068 
l3 2 12.75046 6 3.946399 3.230909 .111612 
23 4 .37309 12 .366029 1. 019282 .436025 
123 4 .08435 12 .366029 .230435 .915985 

*Marked effect" significant at p .0500 

b) COVERAGE (TRANSECTS) 
c9s/3: Summary of all Effect,,; design: ANOVA 

1-TREATHEN, 2-TIME, 3-REEF 

df MS df MS 
Effect Effect Effect Error Error F p-Ievel 

1 1 .000041 3 .000009 4.697305 .118754 
2 2 .000025 6 .000005 4.899235 .054778 
3 2 .000012 6 .000140 .088139 .916798 
12 2 .000004 6 .000005 .726353 .521809 
13 2 .000429 6 .000140 3.065576 .120990 
23 4 .000020 12 .000022 .944631 .471537 
123 4 .000008 12 .000022 .360482 .831995 

*Marked effects significant at p .0500 

c) SPECIES RICHNESS (TRANSECTS) 
ess/3: Summary of 511 Effects; design: ANOVA 

1-TREATMEN, 2-TlME, 3-REEF 

df MS df MS 
Effect Effect Effect Error Error F p-level 

1 1 5.6333 3 16.31482 .345289 .598092 
2 2 .71ll 6 1. 00000 .7llHl .528265 

*3 2 102.7444 6 17.38889 5.908626 .038188 
12 2 2.3ll1 6 1.00000 2.31ll11 .180222 
13 2 7.5444 6 17.38889 .433866 .666828 
23 4 3.1889 12 3.12963 1. 018935 .436184 
123 4 2.4556 12 3.12963 .784615 .556674 

*Marked effects significant at p . 0500 
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Tab 1-2 cont. 

d) WC (TRANSECTS ) 
=1$8/3: Summary of all Effects; design: ANOVA 

I-TREATMEN, 2-TIME, 3-REEF 

df MS df MS 
Effect Effect Effect Error Error F p-level 

1 1 .206108 3 .699379 .29470 .624959 
2 2 .111168 6 .053917 2.06184 .208180 

*3 2 3.568234 6 .342428 10.42039 .011170 
12 2 .074327 6 .053917 1. 37855 .321641 
13 2 .064282 6 .342428 .18772 .833530 
23 4 .046204 12 .029347 1.57437 .243878 
123 4 .023582 12 .029347 .80356 .545947 

*Marked effects significant at p .0500 

e) H'N (TRANSECTS) 
ctJs/3: Summary of all Effects; design: ANOVA 

I-TREATMEN, 2-TlME, 3-REEF 

df MS df MS 
Effect Effect Effect Error Error F p-level 

1 1 .048106 3 .384767 .125027 .747034 
2 2 .002492 6 .012655 .196896 .826377 

*3 2 3.086655 6 .340797 9.057177 .015404 
12 2 .007094 6 .012655 .560584 .598136 
13 2 .480531 6 .340797 1. 410022 .314805 
23 4 .042344 12 .025250 1. 676993 .219496 
123 4 .013718 12 .025250 .543296 .707263 

*Marked effects significant at p .0500 



APPENPIX2 

QUADRAT DATA 

Appendix 2: o.'8dW Data 

Tables 2-1 Macroepibenthos abundances for each station for the pre-construction sampling 

period. (26pp) 

Table 2-2: Cumulative species list: Hollywood/Hallandale. (3pp) 

Table 2-3: Summary ofvariations in qUadrat abundance. (lpp) 

Table 2-4: Repeated measures ANQVA results comparing Quadrat abundances of various organ

isms between assessment periods, treatment, and reef position. (1 pp) 

a: Gorgonians, 

b: Scieractinians, 

c: Sponges 
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Table 2-1 

STATION Illi 1 lOfeet 1990 1991 1992 

Phylum Porifera 16+ 23 28 
Class Demospongia 
Order Keratosa 
Family Spongiidae 
Irdnia felix 2 1 0 
Ircinia campana 2 1 0 

Family Dysideidae 
Dysidea etheria 0 1 0 

Order Haplosclerida 
Family Haliclonidae 
Haliclona compressa 1 1 2 
Niphates erecta 0 1 0 

Order Poecilosclerida 
Family Esperiopsidae 
Desmapsamma anchorata 0 1 1 
Family MycaJidae 
Ulosa reutzleri 0 3 0 

Order Hadromerida 
Family Spirastrellidae 
Anthosigmella varians 3 5 7 
Order Axinellida 

Family Axinellidae 
Teichaxinella morchella 0 3 2 
Pseudaxinella lunaecharta 0 0 2 

Order Choristida 
Family Craniellidae 
Cinacht: alloclada 7 5 12 

Family hondrillidae 
Chondrosia reniformis N la 2 

Phylum Coelenterata 
Class Anthozoa 
Order Gorgonacea 58+ 51 60 
Family Briaeridae 
Briareum asbestinum N 1 1 

Family Plexauridae 
Eunicea succinea 10 10 20 
Eunicea sp. 6 8 3 
Muricea muricata 4 5 4 
Plexaurella fusifera 11 10 12 
Plexaurella grisea 4 2 0 
Plexaura flexuosa 4 1 2 

Family Gorgoniidae 
Pseudopterogorgia acerosa 3 2 4 
Pseudopterogorgia americana I 1 2 
Pterogorgia gUadalupensis 14 11 11 
Pterogorgia citrina 0 0 1 

Order Zoanthidea (colonial anemones) 
Palythoa caribea 1 0 0 
Zoanthus sociatus 0 1 0 
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Order Scleractinia 
Dichocoenia stokesi 0 3* 0 
Porites astreoides 2 3 1 
Siderastrea siderea 12* 10* 1* 
Solenastrea bournoni 1 1 1 
Stephanocoenia micheleni 0 4* 0 
Meandrina meandrites 0 0 1* 

* colonies less than 3 cm in diameter 
N= numerous colonies. unable to distinguish individuals 
a Apparent individuals had fused into one large colony in 1991. 
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STATION HH 2 12-15 Feet 1990 1991 1992 

Phylum Chlorophyta 
Udotea flabellum 1 0 0 
Halimeda tuna N N N 

Phylum Rhodophyta 
Unidentified sp. 0 0 N 

Phylum Porifera 30 24 15 
Class Demospongia 
Order Keratosa 
Family Spongiidae 
Ircinia campana 1 1 0 

Family Dysldeidae 
Dysidea etheria 5* 0 0 

Order Haplosclerida 
Family Haliclonidae 
Haliclona compressa 0 2 0 
Niphates erecta 3 2 0 

Order Hadromerida 
Family Spirastrellidae 
AnthosigmeUa varians 
Order Axinellida 

4 5 4 

Family Axinellidae 
Pseudaxinella lunaecharta 0 0 

Order Choristida 
Family Craniellidae 
Cinachyra alloclada 15 14 10 

Family Chondrillidae 
ChondriUa nucula 2 0 0 

Phylum Coelenterata 
Class Anthozoa 
Order Gorgonacea 52 51 51 
Family Briareidae 
Briareum asbestinum 2 1 0 

Family Plexauridae 
Eunicea succinea 32 34 35 
Eunicea asperula 4 3 5 
Murlcea murlcata 6 4 5 
Plexaurella fusifera 7 6 6 
Plexaura flexuosa 0 2 0 
Family Gorgoniidae 
Pseudopterogorgia acerosa 1 1 1 

Order Zoantharia 
Zoanthus sociatus 0 1 0 

Order Scleractinia 
Siderastrea siderea 17* 12* 3* 
Solenastrea boumoni 1 1 2 
Stephanocoenia michelini 1 0 0 
Porites cf. P. branneri 0 0 1 

Phylum Echinodermata 
Eucidaris tribuloides 0 5 0 

N= numerous clumps 
*= colonies less than 3 cm in diameter 

Table 2-1 page 3 



STATION HH #13 . 15-18 Feet 1990 1991 1992 

Phylum Rhodophyta 
Ceramiumsp 3 1 0 
Unidentified sp. 0 0 15 

Phylum Chlorophyta 
Udotea occidentalis 0 1 4 

Phylum Porifera 75 50 56 
dass Demospongia 
Order Keratosa 
Family Spongiidae 
Ircinia sp. 3 2 2 

Family Dyseidae 
Dysidea etheria 6 0 0 

Order Haplosclerida 
Family Haliclonidae 
Haliclona sp. 2 2 1 
Niphates erecta 0 0 1 

Order Poecilosclerida 
Family Esperiopsidae 
Iotrochota birotulata 1 0 0 

Order Hadromerida 
Family Spirastrellidae 
Anthosigmella varians 1 1 1 

Order Choristida 
Family Craniellidae 
Cinachyra alloclada 62 44 51 

Family Chondrillidae 
Chondrilla nucula 0 1 0 

Phylum Coelenterata 
Class Anthozoa 
Order Gorgonacea 64 43 34#1 
Family Plexauridae 
Eunicea Cusca 7 4 I 
Eunicea succinea I 1 5 
Muricea muricata 51 34'" 24#1#1 
Plexaurella Cusifera 1 1 1 
Family Gorgoniidae 
Pseudopterogorgia acerosa 3 2 2 
Pterogorgia guadalupensis 1 1"'''' 1 

Order Zoanthidea 
Palythoa caribea 1 0 0 
Zoanthus sociatus 0 1 1 

Order Scleractinia 
Astrangia solitaria 2 0 2 
Siderastrea siderea 3"''' 4"''''''' 26#1#1#1 

"'= 11 colonies damaged in 1991 
"''''= colony damaged 
"''''. = colonies less than 3 cm in diameter 

4# = 12 gorgonian colonies dead 
#1#1 = 9 colonies damaged in 1992 

##1#1 = 25/26 colonies are new recruits 1-2 cm diameter 
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STATION HH 4 ·37-40 Feel 1990 1991 1992 
Phylum Phaeophyta 

Diclyota bartayresii 
erKeralosa 

Family Spongiidac 
lrcinia sttobilina 0 1 0 
Aplysina cauliformis 6 7 7 
Family Dysideidac 
Dysidea elheria 1 0 0 

Order Haplosclerida 
Family Haliclonidae 
Haliclona compressa 3 2 4 
Haliclona sp. 3 2 2 
Callyspongia vaginalis 1 0 1 
NiphalCs erecIa 2 2 2 
Dasr.chalina cyalhina 0 0 1 
Farmly Nepheliospongiidac 
XeslOsponraa muta 1 1 0 

Order Pocci osclerida 
Family Esperiopsidae 
Iottochota birorulata 1 1 1 
Desmapsamma anchorata 1 2 2 
Family Microcionidac 
Thalysias juniperina 1 2 1 

Family Mycalidae 
Ulosa reulzleri 1 5 0 

Order Hadromerina 
Family Spirastrellidae 
Anthosigmella varians 0 3 0 
Spirastrella coccinea 0 0 1 

Order Axinellida 
Family Axinellidae 
Teichaxinella morchella 1 1 0 
Pseudaxinella lunaecharta 0 0 2 

Phylum Coelenlerala 
Class Hydrozoa 
Order Milleporina 

Millepora alcicornis 4 2 3 
Class Anthozoa 
Order Gorgonacea 14+ 14 6+ 
Family Briareidae 
Briareum asbestinum N 4 N 

Family Plexauridae 
Eunicea fusca 5 4 2 
Eunicea calyculala 1 1 1 
Eunicea knighti 1 0 0 
Muricea muricala 1 1 0 
Plexaura flexuosa 3 2 2 
Plexaurella fusifera 1 1 0 
Family Gorgoniidae 
Gorgonia ventalina 1 1 0 

Order Scleractinia 
Dichocoenia slokesi I 1 2 
Diploria labyrinlhiformis 1 1 0 
Porires branneri 1 1 1 
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Montastrea cavernosa 3 
Montastrea annularis I'" 
Siderastrea siderea 3"'''' 
Stephanocoenia michelini 3"''''''' 
Solenastrea bournoni 0 
Dichoecoenia stokesi 0 
Scolyrnia sp. 0 
Meandrina meandrites 0 

N= numerous colonies, unable to distinguish 
individuals 

"'= Small colony missed in first survey 
"''''= colony less than 3 cm diameter 
"''''''= damaged by abrasion at time of observation 
# = 2 colonies less than 3 cm 
## = I colony with deads spots 
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STATION HH II 5 32-35 Feet 1990 1991 1992 
Phylum Phaeophyta 

Dictyota bartayresii 0 N 0 

Phylum Porifera 45 38 46 
aass Demospongia 
Order Keratosa 
Family Spongiidae 
lrcinia strobilina 1 1 1 
Ircinia felix 0 0 1 
Aplysina cauliformis 8 7 6 
Aplysina sp. 1 0 1 
Family Dysideidae 
Dysidea etheria 1 0 0 

Order Haplosclerida 
Family Haliclonidae 
Haliclona compressa 12 7 13 
Niphates erecta 9 7 9 
Dasychalina cyathina 2 4 3 
Callyspongia Klicifera 1 0 1 

Family Nephe ·ospongiidae 
Xestosponfca muta 1 1 1 

Order Poeci osclerida 
Family Esperiopsidae 
Iotrochota birotulata 7 5 6 
Desmapsamma anchorata 2 2 0 

Family Mycalidae 
lflosa reutzleri 0 1 1 
Family Microcionidae 
Thalysias juniperina 0 1 I 

Order Hadromerida 
Family Spirastrellidae 
Anthosigmella varians 2 2 2 

Phylum Coelenterata 
Class Anthozoa 
Order Gorgonacea 16 9 21 
Family Briareidae 
Briareum asbestinum 

icea tourneforti 1 0 0 
Eunicea knighti 1 1 0 
Eunicea fusea 1 1 4 
Murieea sp. 0 1* 1 
Plexaura f1exuosa 2* 1 3 
Plexaurella fusifera 2 0 0 

Family Gorgoniidae 
Pseudopterogorgia aeemsa 2 2 I 

Order Zoanthidea 
Palythoa caribea 1 2 3 

Order Scleractinia 
Agaricia sp. 0 1** 0 
Dichocoenia stokesi 2·· I 3# 
Meandrina meandrites I 0 1 (12 em colony 
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bleached) 
Montastrea cavemosa 
Siderastrea siderea 
Stephanocoenia michelini 
Porites cr., P. branneri 

3"'''' 2"'''' 
1"'''' o 

.= colonies S cm in length or less in diameter 

2 
1 
1 
o 

."'= number includes one colony 3 em or less in diameter 
# = 1 colony 1/3 dead; 1 colony 3 cm or less in diameter 
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STATION llli #6 75-77 Feet 1990 1991 1992 

Phylum Porifera 45 64 35 
Class Demospongia 
Order Keratosa 
Family Spongiidae 
Ircinia campana 1 3 3 
Ircinia strobilina 2 1 1 
Ircinia felix 0 0 1 
Aplysina caulifonnis 12 18 12 
Pseudoceratina crassa 3 2 2 

Family Dysideidae 
Dysidea etheria 2 8 0 

Order Haploscierida 
Family Halicionidae 
Haliciona sp. 1 1 0 
Callyspongia plicifera 0 0 1 
Callyspongia vaginalis 3 1 2 
Niphates erecta 5 6 3 
Ca11yspongia plicifera 2 2 0 

Family Nepheliospongiidae 
Xestospongia muta 1 1 1 

Order Poecilosclerida 
Family Esperiopsidae 
Iotrochota birotulata 2 4 1 
Desmapsamma anchorata 6 11 0 

Family Mycalidae 
Ulosa reutzleri 0 1 1 

Family Microcionidae 
Thalysias juniperina 0 0 1 

Order Axinellida 
Family Agelasidae 

Agelas conifera 0 0 1 
Family Axinellidae 

Pseudaxinella lunaecharta 0 0 1 
Homaxinella rodis 2 2 2 
Teichaxinella morchella 1 2 1 
Didiscus sp. 1 1 0 

Order Choristida 
Family Craniellidae 
Cinaehyra alloclada 1 0 I 

Phylum Coelenterata 
Class Hydrozoa 
Order Milleporina 

Millepora alcicomis 0 0 2# 
Class Anthozoa 
Order Gorgonacea 12+ 13+ 15+ 
Family Briareidae 
Briareum asbestinum N N N 
Fmrily Plexauridae 
Eunieea palmeri 5 3a 2 
Eunieea ealyeulata 1 0 1 
Eunieea asperola 0 0 2 
Eunieea fusea 0 2 0 
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Muricea elongata 3 2 
Plexaura f1exuosa 2 2 
Muriceopsis petila 0 0 
Pseudoplexaura sp. 0 1 

Family Gorgoniidae 
Pseudopterogoriga americana 0 I 
Pseudopterogorgia acerosa 0 1 

Order Scleractinia 
Meandrina meandrites I'" 1 
Montastrea annularis 1"'''' 1"'''' 

# = growing on too dead gorgonians 

a This species tends to anastomose with nearby colonies of the same 
species, possibly accounting for the apparent decrease. 

"'= Colony 3 em in diameter or less 

"''''= Colony dead at the top 

N= Numerous colonies, unable to distinguish individual 
colonies 

Note: The bottom in this area, approximately 200m from the borrow 
area,was covered with silt at the time of the 1991 survey. 
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STATION HH #7 · 60-65 Feet 1990 1991 1992 

Phylum Chlorophyta 
Halimeda goreauii N N N 

Phylum Porifera 50 84 5S 
aass Demospongia 
Order Keratosa 
Family Spongiidae 
Ircinia strObilina 2 2 1 
Ircinia felix 0 2 4 
Aplysina cauliformis 13 18 11 
Aplysina fistularis 0 1 4 
Pseudoceratina crassa 5 5 1 
Family Dysideidae 
Dysidea etheria 0 11 2 

Order Haplosclerida 
Family Haliclonidae 
Haliclona sp. l 1 1 
Haliclona compressa 1 1 2 
CaUyspongia vaginalis 1 0 0 
Niphates erecta 7 12 10 
Dascyhalina cyathina 3 2 3 
Family Nepheliospongiidae 
Xestospongia muta 0 1 1 

Order Hadromeridae 
Family Spirastrellidae 
Spirastrella coccinea 0 0 1 

Order Poecilosclerida 
Family Esperiopsiade 
Iotrochota birotulata 7 10 5 
Desmapsamma anchorata 5 6 2 
Family Mycalidae 
Mycale sp.(undescribed) 3 4 0 
Utosa reutzleri 1 4 0 
Family Microcionidae 

Thalysias juniperina 0 0 2 
Order Axinellida 
Family Axinellidae 
Teichaxinella morchella 1 1 2 
Pseudaxinella lunaecharta 0 3 2 

Phylum Coelenterata 
aass Hydrozoa 
Order Milleporina 

Millepora a1cicornis 0 4 0 

aass Anthozoa 
Order Gorgonacea 18 19 22 
Family Briareidae 
Briareum asbestinum 8 8 16 

Family Plexauridae 
Eunicea calyculata 1 1 2 
Eunicea knighti I 1 0 
Eunicea succinea 1 1 0 
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Eunicea Cusca 3 4 2 
Plexaura flexuosa 3 3 1 

Family Gorgoniidae 
Pseudopterogorgia americana 1 1 1 

Order Scleractinia 
Dichocoenia stokesi 1 1 1 (99% dead) 
Eusmilia Castigiata 1 0 0 
Montastrea cavernosa 2'" 2 3 
Siderastrea siderea 1 1 I 
Stephanocoenia michelini 1 1 1 
Porites astreoides 0 0 1 

N= Numerous thalli, unable to distinguish individuals 
"'Includes 1 individual 3 em in diameter 
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STATION JUL ##1 40Fcet 1990 1991 1992 
Phylum Phaeophyta 

Dictyota bartayresii 0 N 0 

Phylum Porifera 21 25 14 
Class Demospongia 
Order Keratosa 
Family Spongiidac 
In:inia strobilina 0 1 1 
In:inia campana 1 1 0 
In:inia felix 1 2 2 
Aplysina caulifonnis 1 1 0 
Aplysina fistularis 1 0 I 
Aplysina sp. 1 1 I 

Order Haplosclerida 
Family Haliclonidae 
Haliclona compressa 1 2 1 
Haliclona sp. 1 0 1 
Callys~ongla vaginalis 1 1 0 
Dasyc alina cyathina 4 5 0 
Niphates erecta 2 2 4 

Order Poecilosclerida 
Family Esperiopsidae 
Iotrochota birotulata 1 1 0 
Desmapsamma anchorata 1 1 0 

Family MycaJidae 
Ulosa reutzleri 0 1 1 
Family Microcionidae 
Thalysias juniperina 2 1 0 

Order Hadromerida 
Family Spirastrellidae 
Spirastrella coccinea 2a 2 1 
Anthosigmella varians 1 0 0 

Order Axinellidae 
Family Axinellidae 
Pseudaxinella lunaecharta 0 3 1 

Phylum Coelenterata 
Oass Hydrowa 

Millepora alcicornis 0 1 I 

Oass Anthowa 
Order Gorgonacea 
Family Briareidae 

21+ 23 20+ 

Briareum asbestinum N 5 N 
Family Plexauridae 
Eunicea calyculata 2 2 2 
Eunicea asperula 4b 2 2 
Eunicea fusca 2 3 3 
Plexaura flexuosa 4 4 2 

Family Gorgoniidae 
Pseudopterogorgia acerosa 1 1 3 (1 damaged) 
Pseudopterogorgia americana 8 6 6 
Gorgonia ventalina 0 0 1 
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Order Scleractinia 
Dichocoenia stokesi 3* 3* 
Meandrina meandrites 1* 2*++ 
Montastrea cavemosa 1 1 
Montastrea annularis 0 1* 
Porites astreoides 1 0 
Sidemstrea'radians 1 2* 
Solenastrea hyades 1 0 
Stephanocoenia michelini 4·* 4**+ 

N= Numerous colonies, unable to distinguish individuals 
a Not reported in 1990; probably overlooked 

bNot reported in 1990; erroneously referred to other Eunicea spp. 
*= includes one individual less than 3 cm diameter 
**= includes one individual 3/4 dead 
+ = includes 2 specimens bleached at time of observation 
++ = specimen damaged at time of observation 
N.B. not included in above totals: 1 colony D. stokesi and 1 colony 

M. cavemosa completely dead and covered with Briareum. 
#= one 3 cm specimen and one 12 cm specimen 1/2 dead 
##= One 3 cm individual and one 15 cm individual 1/2 dead 
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STATION JUL It 2 45-50 feet 1990 1991 1992 

Phylum Phaeophyta 
Dictyota bartayresii N N 0 

Phylum Porifera 33 35 40 
Class Demospongia 
Order Keratosa 
Family Spongiidae 
Irdnia felix 
Ircinia strobil 1 0 1 

Fainily Dysideidae 
Dysidea etheria 0 1 0 

Order Haplosclerida 
Family Haliclonidae 
Haliclona compressa 9 5 6 
Niphates erecta 1 5 5 
Dasychalina cyathina 1 1 0 
Callyspongia vaginalis 2 2 2 
Callyspongia plicifera 3 2 3 

Family Nepheliospongiidae 
Xestospongia muta 2 3* 3 

Order Hadromerina 
Family Spirastrellidae 
Anthosigmella varians 0 1 0 
Spirastrella coccinea 0 0 1 

Order Poecilosclerida 
Family Agelasidae 
Agelas c1athrodes 1 1 1 
AgeIas conifera 0 0 2 

Family Esperiopsidae 
Iotrochota birotulata 2 1 1 
Desmapsamma anchorata 0 1 0 

Family Microcionidae 
Thalysias juniperina 1 0 0 

Family Mycalidae 
Ulosa reutzleri 1 2 0 

Order Axinellida 
Family Axinellidae 
Pseudaxinella lunaecharta 4 4 3 

Order Choristida 
Family Craniellidae 
Cinachyra alloclada 0 0 1 

Phylum Coelenterata 
Class Hydrozoa 

Millepora alcicomis 0 1 1 

Class Anthozoa 
Order Gorgonacea 15+ 11+ 17 
Family Briareidae 
Briareum asbestinum N N 8 

Family Plexauridae 
Eunicea calyculata 1 1 1 
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Eunicea fusca 9 
Plexaura flexuosa 1 

Family Gorgoniidac 
Gorgonia ventalina 1 
Pscudoptero~orgia americana 2 

Order Zoanthl(ica 
Palythoa earibca 

Order Scleractinia 
2 

Dichococnia stokesi 2· 
Diploria clivosa 2·· 

dead) 
Madracis decactis 2 
Montastrca cavcmosa 2··· 
Montastrca annularis 1+ 
Stephanococnia michelini 

Phylum Chordata 
0 

Class Tunicata 
Stolonicus sabulosa 0 

N= Numerous colonies. unable to distinguish 
individual thalli or colonies 

.= specimens less than 3 em diameter 
•• = one specimen 2/3 dead 

5 
1 

1 
2 

2 

0 
3·.·· 

2 
2 

2·+ 
1· 

0 

•• "= docs not include 1 specimen dead and encrusted at 
time of observation. Five other dead and 
encrusted coral colonies (unidentified) were also 
noted in the quadrat 

+= specimen 2/3 dead 
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STATION 1UL # 5 12 Feet 1990 1991 1992 

Phylum Porifera 11 12 11 
Class Demospongia 
Order Keratosa 
Family Spongiidac 
Ircinia campana 3 3 3 
Aplysina fistularis 2· 1 2 
Aplysina sp. 0 I 1 
Dysidea etheria 0 1 0 

Order Haplosclerida 
Family Haliclonidac 

Niphates erecta 2 4 5 
Haliclona compressa 1 0 0 

Order Poecilosclerida 
Family Mycalidac 
Ulosa reutzleri 2 2 0 

Order Choristida 
Family Chondrillidac 
Chondrilla nucula 1 0 0 

Phylum Coelenterata 
Class Hydrozoa 
Order Milleporina 
Millepora alcicornis 1 2 0 

aass Anthozoa 
Order Gorgonacea 19+ 19+ 26 
Family Briareidac 
Briareum asbestinum N N 6 

Family Plexauridae 
Eunicea succinea 7 5 6 
Eunicea toumeforti I 1 I 
Plexaura flexuosa 7 9 11 

Family Gorgoniidae 
Pseudopterogorgia acerosa 3 3 2 

Order Zoanthidea (colonial anemones) 
Palythoa caribea I 1 1 
Zoanthus sociatus 5 5 0 

Order Scleractinia 
Dichocoenia stokesi 1·· 1·· I 
Diploria clivosa 1 2 2 
Porites astreoides 2 2 2 
Porites branneri 0 0 1 (2 cm specimen) 
Siderastrea siderea 2· 2· 1· 

N= Numerous colonies,unable to distinguish 
individuals 

.= Both specimens less than 3 cm diameter 
•• = Specimen with dead spot on upper surface 
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STATION JUL #6 10-12 FEET 1990 1991 1992 
Phylum Phaeophyta 

Dictyota bartayresii 0 N 0 

Phylum Porifera 11 10 7 
Class Demospongia 
Order Keratosa 
Family Spongiidae 
Ircinia felix 2 1 1 
Aplysina fistularis 5 4 5 

Family Dysideidae 
Dysidea etheria 1 0 0 

Order H~Sclerida 
Family iclonidae 
Haliclona compressa 1 3 

Order Hadromerida 
Family Spirastrellidae 
Spirastrella coccinea 1* 1 0 

Order Poecilosclerida 
Family MycaJidae 
Ulosa reutzIeri I 1 0 

Phylum Coelenterata 
Class Anthozoa 
Gorgonacea 11 10+ 11 
Family Briareidae 
Briareum asbestinum 0 N 1 
Family Plexauridae 
Eunicea succinea 4 2 2 
Eunicea knighti 0 1 1 
Eunicea sp. 2 2 2 
Muricea muricata 1 1 1 
Plexaura flexuosa 1 1 1 
Family Gorgoniidae 
Pseudopterogorgia americana 2 2 1 
Pterogorgia citrina 1 0 2 

Order Zoanthidea 
Palythoa caribea 1 1 1 
Zoanthus sociatus 0 1 0 

Order Scleractinia 
Acropora cervicornis 0 1" 2 
Porites astreoides 5 5 5 
Porites branneri 0 0 1 
Siderastrea radians 1** 1** 3 (all 3 em or less 

diameter) 

*= Not re~ and probably overlooked in 1990 
**= SpeclUlen less than 3 cm diameter 
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STATION JUL # 7 28-30 Feet 1990 1991 1992 
Phylum Phaeophyta 

Dictyota bartayresii 0 N 0 

Phylum Porifera 24 25 19 
dass Demospongia 
Order Keratosa 
Family Spongiidae 
Ircinia strobilina 1 0 0 
Irciniafelix 2 1 1 
Aplysina cauliformis 1 4 1 
Aplysina fistularis 0 0 2 

Family Dysideidae 
Dysidea etheria 2 0 0 

Order Haplosclerida 
Family Haliclonidae 
Haliclona compressa 3 4 3 
Haliclona sp. 0 0 2 
Callyspongia vaginalis 3 2 2 
Callyspongia fallax 0 1 0 
Niphates erecta 4 3 2 
Dasychalina cyathina 3 6 2 

Family Nepheliopongiidae 
Xestospongia muta 1 1 1 

Order Hadromerina 
Family Spirastrellidae 
Spirastrella coccinea 0 0 1 
Anthosigmella varians 0 0 1 

Order Poecilosclerida 
Family Esperiopsidae 
Iotrochota birotulata 1 1 0 

Family Microcionidae 
Thalysias juniperina 1 0 0 
Family Mycalidae 
VIosa reutzIeri 1 1 0 

Order Axinellida 
Family Axinellidae 
Pseudaxinella lunaecharta 1 1 1 

Phylum Coelenterata 
Class Anthozoa 
Order Corallimorpharia 

Ricordea florida 0 1 0 

Order Gorgonacea 12+ 15+ 16 
Family Briareidae 
Briareum asbestinum N N 3 

Family Plexauridae 
Eunicea fusca 7 8 8 
Eunicea calyculata 1 1 1 
Eunicea asperula 2* 2 0 
Eunicea knighti 0 0 1 
Plexaura flexuosa 0 2 1 
Pseudoplexaura sp. 0 0 1 
Family Gorgoniidae 
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Pseudopterogorgia acerosa 1 1 1 

Order Zoanthidea 
Palythoa caribea N N 6 

Order Sclera 
0 1 0 

Siderastrea siderea 10** 2*** 5*** 
Stephanocoenia michelini 0 2 0 

Phylum Urochordata 
Distaplia sp. 0 1 0 

N= Numerous colonies, unable to distinguish 
individuals 

*= Species mis-identified and lumped with E. calyculata in 1990 

**= 9/10 of these colonies were less than 3 cm diameter; easily overlooked 

***= colonies less than 3 cm diameter 

N.B. Several dead (unidentified) scleractinian colonies were found within 
and around the qUadrat in 1990. 
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STATION JUL #8 50-55 Feet 1990 1991 1992 

Phylum Chlorophyta 
Halimeda goreauii N N N 

Phylum Phaeophyta 
Dictyota bartayresii 0 N 0 

Phylum Porifera 33 28 23 
Oass Demospongia 
Order Keratosa 
Family Spongiidae 
Ircinia felix 2 1 1 
Ircinia sp. 1 1 0 
Aplysina sp. 0 0 1 

Family Dysideidae 
Dysidea etheria 2 0 0 

Order Haplosclerida 
Family Haliclonidae 
Haliclona compressa 2 1 2 
Niphates erecta 15 11 7 
Dasychalina cyathina 2 0 1 
Callyspongia plicifera 

Order Hadromerina 
0 0 1 

Family Spirastrellidae 
Spirastrella coccinea 4a 4 5 

Order Pocilosclerida 
Family Agelasidae 
Agelas conifera 1 2'" 2 

Family Mycalidae 
Ulosa reutzleri 3 4 2 

Order Axinellida 
Family Axinellidae 
Pseudaxinella lunaecharta 1 2 1 
Teichaxinella morchella 0 1 0 

Phylum Coelenterata 
Oass Hydrozoa 

Millepora a1cicomis 0 1 1 

Class Anthozoa 
Order Gorgonacea 20+ 22 16+ 
Family Briareidae 
Briareum asbestinum N 4 N 

Family Plexauridae 
Eunicea fusca 5 5 3 
Eunicea calyculata 1 1 0 
Eunicea knighti 1 1 l 
Plexaura flexuosa 9 8 8 

Family Gorgoniidae 
Pseudopterogorgia americana 3 3 3# 

Order Scleractinia 
Dichocoenia stokesi 3"'''' 4"'''' 3"'''' 
Montastrea annularls 1"''''''' 1"''''''' 1"''''''' 
Scolymia sp. 0 1"''''''' 0 
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Stephanocoenia michelini 1"'''' 
N= Numerous thalli or colonies, unable to distinguish 

individuals 
a= Species overlooked in 1990 survey 
"'= Includes one juvenile specimen 

I"'''' 1"'''' 

"''''= Colonies all small, 10-15 cm diameter 
"''''. = colony 3 em diameter 
N.B. There were 8 dead and encrusted coral colonies in this quadrat,30-60 
cm in diameter, most of which appeared to be M. cavemosa in 1990. 
# = one specimen damaged, 1992 
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STATION JUL ##9 50-55 Feet 1990 1991 1992 

Phylum Phacophyta 
Dictyota bartayresii N N 0 

Phylum Porifera 35 60 31 
Gass Demospongia 
Order KeratOsa 
Family Spongiidae 
Ircinia felix 3 3 1 
Ircinia sp. 2 1 3 
Aplysina cauliformis 4 5 3 
Aplysina lacunosa 

Family Dysideidae 
2 5a 0 

Dysidea etheria 0 1 0 
Order Haplosclerida 
Family Haliclonidae 
Haliclona compressa 3 3 2 
Dasychalina cyathina 5 5 2 
Niphates erecta 1 3 2 
Callyspongia vaginalis 1 1 4 (2 damaged) 
Callyspongia plicifera 1 3 2 (1 damaged) 

Order Hadromerida 
Family Spirastrellidae 
Spirastrella coccinea Ib 1 1 

Order Poecilosclerida 
Family Microcionidae 

Thalysias juniperina 0 0 2 
Family Agelasiade 
Agelas conifera 1 2 2 
Agelas sp. 0 0 1 

Family Esperiopsidae 
Iotrochota birotulata 8 8 6 

Family Mycalidae 
Ulosa reutzleri 1 17 1 

Order AxinelJida 
Family Axinellidae 
Homaxinella rudis 1 1 1 
Pseudaxinella lunaecharta 1 1 1 

Phylum Coelenterata 
Class Hydrozoa 
Order Milleporina 
Millepora alcicomis 3 2 0 

Gass Anthozoa 
Order Gorgonacea 3+ 8 3 
Family Briareidae 
Briareum asbestinum N 6 1 

Family Plexauridae 
Eunicea calyculata 1 1 1 
Family Gorgoniidae 
Gorgonia ventalina 1 1 1 
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Order Scleractinia 
Agaricia lamarcki 
Dichacaenia stokesi 
Eusmilia fastigiata 
Madracis decactis 
Meandrina meandrites 
Montastrea annularis 
Montastrea cavernosa 
Porites astreoides 
Siderastrea siderea 
Stephanocoenia michelini 
Diploria clivosa 

I· 
2* 

1*** 
1* 
1 

2* 
2* 
2* 
1* 
2* 
o 

N= Numerous thalli or colonies, unable to distinguish 
individuals 

a= inclo 
cmdiameter 
*.= all colonies less than 6cm diameter 
***= colony less than 3 cm diameter 

1* 
2** 

o 
1* 
1 

1* 
9*· 

2* 
2* 
1* 
o 

1 
3 (1 damaged) 
o 
3 
o 
o 

9** 
2 
4 
o 

1** 

N.B. In 1990 this site has many dead coral colonies outside the quadrat 
Except for some scattered colonies of M. cavernosa and M. meanrites 
attainin~ 30 cm diameter, most living colonies are much smaller.This 
pattern 18 reflected in the quadrat. 
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STATION JUL #I 10 2S Feet 1990 1991 1992 
Phylum Phaeophyta 

Dietyota bartayresii 0 N 0 
Phylum Porifera 26 36 20 
aass Demospongia 
Order Keratosa 
Family Spongiidae 
Ircinia felix 1 4 4 
Ircinia strobilina 1 2 1 (loose on reef) 

Order Haplosclerida 
Family Halielonidae 
Haliclona compressa 2 3 S 
Niphates erecta 7 S 0 
Dasyehalina eyathina 2 1 1 
Callyspongia fallax 2 1 0 
Callyspongia vaginalis 0 0 1 
Family Nepheliospongiidae 
Xestospongia muta 2 2 0 

Order Poecilosclerida 
Family Esperiopsidae 
Iotrochota birotulata 3 3 2 

Family Mycalidae 
Ulosa reutzleri 1 8 1 

Order Hadromerida 
Family Spirastrellidae 
AnthosigmeUa varians 2 2 1 
Spirastrella eoceinea la 1 1 

Order Axinellida 
Family Axinellidae 
Homaxinella rodis 1 1 0 
Pseudaxinella lunaecharta 1 1 1 

Order Choristida 
Family Chondrillidae 
Chondrilla nueula 0 2 2 

Phylum Coelenterata 
aass Anthozoa 
Order Gorgonaeea 6+ S+ 9 
Family Briareidae 
Briareum asbestinum N N 6 

Family Plexauridae 
Eunieea ealyeulata 2 2 2 
Eunicea sp .• 1 1 1 
Murieta muricata 1 1 0 
Plexaura f1exuosa. 1 0 0 

Order Zoanthidea 
Palythoa earibea 6 N N 

Order Scleractinia 
Agaricia agaricites I"'''' 0 0 
Agaricia lamarcki 1** 0 0 
Dichocaenia stokesi 4·· 0 3# 
Montastrea annularis 1 0 0 
Montastrea eavernosa S··· 4 4 
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Solenastrca bolimoni 
Stephanocoenia miehelini 
Siderastrca siderea 

1 
1 
o 

N= Numerous colonies, unable to distinguish 
individuals 

a= Specimen overlooked in 1990 
*= colonies damaged 
**= specimens all 5 em diameter or less 
**.= 3 of 5 specimens are 5 em or less in diameter 
# = Specimens less than 4 em in diameter 
## = specimens less than 6 em in diameter 
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Tablc 2-2: CUMULATIVE SPECmS LIST:HOl1..YWOOD/HAll.ANDALE 

#I OF STATIONS #OF INDIVIDUALS 
1990 1991 1992 1990 1991 1992 

Aigac 
6 Specics: 
Phylum Phacophyta 
Dictyota bartayresii 2 7 0 N N 0 

Phylum Chlorophyta 
Udolea flabcllum 1 0 0 1 0 0 
Udotea occidentalis 0 1 1 0 1 4 
Halimeda tuna 1 1 1 N N N 
Halimeda goreauii 2 2 2 N N N 

Phylum Chlorophyta 
Ceramium sp. 1 1 0 3 1 0 
Unidentified red 0 0 2 0 0 N 

Phylum Porifcra (Spongcs) 
35 Species: 
Order Kcratosa 
Ircinia campana 5 6 2 8 10 6 
Ircinia strobilina 5 6 7 7 10 11 
Ircinia felix 8 8 10 16 15 22 
Ircinia sp. 7 5 4 13 7 7 
Aplysina cauliformis 7 6 6 45 56 40 
Aplysina fistularis 2 2 5 6 5 14 
Aplysina lacunosa 1 1 0 2 1 0 
Aplysina sp. 2 3 3 2 3 3 
Pseudoccratina crassa 2 2 2 8 7 3 
Dysidea etheria 7 6 1 15 23 2 
Order Haplosclcrida 
Haliclona comprcssa 12 12 II 39 39 41 
Haliclona sp. 5 4 5 8 6 7 
Niphatcs erecta 12 13 II S8 64 50 
Dasychalina cyathina 9 8 25 29 13 
Callyspongia vaginalis 5 4 6 8 6 12 
Calyspongia plicifcra 5 3 5 8 7 8 
Callyspongia fallax 1 2 0 2 2 0 
Xcstospongia muta 6 7 S 8 lO 7 

Order Poccilosclcrida 
Iotrochota birotulata lO 9 6 33 39 17 
Dcsmapsamrna anchorata 5 7 3 15 24 5 
Thalysias junipcrina 4 3 4 5 4 6 
Ulosa reutzlen 9 13 5 13 53 6 
Mycalc n.sp. 1 1 0 3 4 0 
Agclas c1athrodcs 1 1 1 1 1 1 
Agclas conifera 2 2 4 2 4 7 
Agelas sp. 0 0 1 0 0 1 

Order Hadromcrida 
Anthosigmclla varians 6 7 5 13 19 15 
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Sponges cont'd. 
# OF STATIONS #OF INDIVIDUALS 

Species 
1990 1991 1992 1990 1991 1992 

Spirastrella coccinea 5 5 8 9 9 15 
Order Axinellida 
Teichaxinella morchella 2 4 3 2 5 5 

Homaxinella rudis 3 3 2 4 4 3 
Pseudaxinella lunaecharta 6 7 11 9 15 16 
Didiscus sp. 1 1 0 1 1 0 
Order Choristida 
Cinachyra alloclada 4 3 5 84 63 75 
Chondrosia reniformis 1 1 2 N 1 4 
Chondrilla nucula 2 2 0 3 3 0 

Phylum Coelenterata 
Order Milleporina (Fire coral) 
1 Species: 
Millepora alcicornis 3 6 5 8 9 9 

Order Gorgonacea (Gorgonians) 
21 Species: 
Briareum asbestinum 13 14 13 N N N 

(91) 
Eunicea calyculata 9 10 8 15 12 12 
Eunicea fusca 4 7 8 19 23 27 
Eunicea knighti 4 5 2 4 5 2 
Eunicea mammosa 1 0 0 1 0 0 
Eunicea palmeri 4 3 1 23 16 2 
Eunicea succinea 7 5 5 56 53 71 
Eunicea tourneforti 4 2 1 8 8 1 
Eunicea asperula 3 3 3 10 16 9 
Eunicea sp. indet. 3 1 3 5 9 6 
Muricea elongata 1 1 1 3 2 I 
Muricea muricata 6 6 4 64 51 34 
Plexaura flexuosa 10 11 11 35 46 27 
Plexaurella fusifera 5 3 3 21 24 19 
Plexaurella grisea 1 1 0 4 3 0 
Muriceopsis petila 0 0 1 0 0 4 
Gorgonia ventalina 3 3 2 3 3 2 
Plerogorgia citrina 1 0 2 1 0 3 
Pterogorgia guadalupensis 2 2 2 15 12 12 
Pseudopterogorgia americana 6 6 7 17 17 16 
Pseudopterogorgia acerosa 7 7 8 14 14 15 

Cc10nial Anemones and Corallimorphs 
3 Species: 
Palythoa caribea 8 6 6 13+ 8+ 23+ 
Zoanthus sociatus 1 5 • 1 5 9 1 
Ricordea florida 0 1 0 0 1 0 
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Order Scleractinia (Stony Corals) 
19 Species: 

Acropora cervicornis 
Agaricia agaricites 
Agaricia lamarcki 
Astrangia solitaria 
Dichocoenia stokesi 
Diploria clivosa 
Diploria labyrinthifonnis 
Eusmilia fastigiata 
Porites astreoides 
Porites branneri 
Siderastrea radians 
Siderastrea siderea 
Solenastrea hyades 
Stephanocoenia michelini 
Scolymia sp. 

Table 2-2 

# OF STATIONS 
1990 1991 1992 
011 
100 
111 
101 
7 9 10 
222 
110 
100 
544 
114 
122 
499 
4 3. 4 
7 10 6 
011 

IOF INDIVIDUALS 
1990 1991 1992 
012 
1 0 0 
1 1 1 
20 1 

11 19 21 
353 
1 1 0 

12 21 
12 12 9 
114 
134 
4 36 51 
435 

13 19 14 
011 



Table 2-3: Quadrat Station SUmmary 

Control Stations # Sponges # Gorgonians # Scleractinians 
DEPTH 1990 1991 1992 1990 1991 1992 1990 1991 1992 

1st JUL5 12 11 12 11 19 + 19 + 26 6 7 6 
2nd JUL10 25 26 36 20 6 + 5 + 9 14 c 6 17 
3rt! JUL9 50 35 60 31 3 + 8 3 15 c 20 a,c 23 

1st JUL6 10 10 11 7 11 10 + 11 6 7 7 
2nd JUL7 30 24 25 19 12 + 15 + 16 10 a 7 6 
3rt! JUL8 55 33 27 23 20+ 22 16 + 5 C 6 5 

Total Controls: 139 171 111 71 79 81 56 53 64 

Dredging Stations # Sponges # Gorgonians # Scleractinians 
1990 1991 1992 1990 1991 1992 1990 1991 1992 

1st HH 1 20 16 + 23 4 58+ 51 60 15 a 21 28 
2nd JUL1 40 21 25 14 21 + 23 20+ 12 13 7 
31d JUL2 50 33 35 40 15 + 11 + 17 9 b 10 8 

1st HH2 15 30 24 15 52 50 51 19 a 13 6 
2nd HH4 40 27 30 27 14 + 14 6 13 11 17 
31d HH6 75 45 64 35 12 + 13 + 15 + 2 1 2 

1st HH3 12 75 50 56 64 43 34 5 a 4 29 
2nd HH5 35 45 38 46 16 9 21 9 a 6 10 
31d HH7 65 50 84 55 18 19 22 6 5 7 

Total Dredging: 342 373 292 270 233 246 90 84 114 

Grand Total 481 544 403 341 312 327 146 137 178 



Table 2-4 

GORGONIANS (QUADRATS) 
css/3: Summary of all Effects; design: ANOVA 

1-TREATMEN, 2-TlME, 3-REEF 

df MS df MS 
Effect Effect Effect Error Error F p-level 

*1 1 2400.093 3 67.895~ 35.35003 .009513 
2 2 7.126 6 16.6173 .42883 .669773 

*3 2 1950.915 6 121.8210 16.01460 .003927 
12 2 29.793 6 16.6173 1. 79287 .245232 

*13 2 1141.448 6 121. 8210 9.36988 .014265 
23 4 15.698 12 31.2377 .50254 .734761 
123 4 28.965 12 31.2377 .92724 .480189 

*Marked effects significant at p .0500 

SCLERACTINIANS (QUADRATS) 
css/3: Sununary of all Effects; design: ANOVA 

1-TREATMEN, 2-TlME, 3-REEF 

df MS df MS 
Effect Effect Effect Error Error F p-1evel 

1 1 12.0333 3 96.68519 . 124459 .747579 
2 2 26.4333 6 30.46296 .867720 .466658 
3 2 16.6333 6 51. 9074l .320442 .737524 
12 2 2.4333 6 30.46296 .079878 .924194 
13 2 225. 7000 6 51. 9074l 4.348127 .068051 
23 4 11.3833 12 29.60185 .384548 .815596 
123 4 18.2500 12 29.60185 .616516 .659092 

*Marked effects significant at p .0500 

SPONGES (QUADRATS) 
css/3: Sununary of all Effects; design: ANOVA 

1-TREATMEN, 2-TlME, 3-REEF 

df MS df MS 
Effect Effect Effect Error Error F p-level 

1 1 2088.893 3 1692.562 1. 23416 .347627 
*2 2 325.526 6 35.210 9.24530 .014705 
*3 2 1586.137 6 128.3.40 12.35892 .007452 

12 2 3.215 6 35.210 .09130 .913984 
13 2 256.893 6 128.340 2.00166 .215785 
23 4 103.909 12 80.182 1.29592 .325908 
123 4 54.131 12 80.182 .67511 .621983 

*Marked effects significant at p .0500 



APPENDIX 3 

CQREDATA 

Appendix 3: Core Data 

Table 3-1: Identification and enumeration of infauna by station, Hollywood-Hallandale Beach 

Renourishment: Phases I, II, &. Ill. (13pp) 

Table 3-2: Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach 

Renourishment: a) Phase I (Pre-dredging, 1990); b) (3<k1ay Post-dredging, 1991); c) 2nd 

Post-dredging, 1992. (3Opp) 

Table 3-3: Numerical abundances of major taxonomic groups by ·station and survey. (lpp) 

Table 3-4: Percentage occurrences of major taxonomic groups by station and survey. (lpp) 

Table 3-5: Five most abundant taxa by station and survey with percentage abundance. (lpp) 
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Table 3-1. Identification and enwnenlion of wauna, Hollywood-Hallmdale Beach Renourishment 1990-1992. 
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Table 3·1. Identification and enumeration of infl1Ula, Hollywood·Hallandale Beach Renourisbment 199()..1992. 
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Table 3-1. IdaUificllion and enwna-llion of infauna, Hollywood-Hallandale Beach Renouriabm",c 1990-1992. 
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Table 3-1. Identification and enumeration of inf ....... HoUywood.Hallandale Beacll RenourisImeDI: 1990-1992. 

~ TB8 RIIO R92 - 1\10& nu 1 Rue 1\120 1 BAC BA 
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Table 3-1. Jdmtification and enUlYlCZaIion of infllD1B, Hollywood-HalJandale B"""h RCIIIOUrishmont 1990-1992. 

STATION 188 R90 R!I2 J!!i 
11990 1;U1 

e1 2 58 111 8 

1 
l .. mnid • ~. 

1 

2 '0 • 1 2 !In u 

Class I ~A 
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Table 3-1. Iclcnlifi!'Olion and en=alion of mauna, Hollywood-Hallandale Beach Renourishmall: 1990-1992. 

~ 118 - - R,Q! R11. RI20 I Me !If. TOT, 
I .lIII0 lG111 

,_ 
1lIII0 .GII1 .- .lIII0 .1101 .- 1.lIII0 lG111 .- I .lIII0 .GII1 I._ .lIII0 .GII1 .- 1.lIII0 11111 'I_ I 1lIII0 lG111 1l1li2118110 III1t 1lIII2 18110 I lG111 

1 

-~ 
2 10 a 10 

1 
1 

~ 
1 

10 8 5 2 9 5 S 14 3 1 'Z1 36 43 ,- 4 4 
F_I 

~ 
2 • • 

• 1 , S 2 
Familvl 

'~ 10 17 20 4 ,. 4 e. 19 SO SO 5 8 4 .' 1 211 211 1 1 8 11 2 41 2191 104 

~ 
• 5 2 2 2 2 2 3 3 8 8 4 4 10 211 1: 

• 1 

=-~ 
2 1 S 

4 8 

, rnIIIltifica 

~1lAE 
.. • 

5< 48 • 39 OS 50 8 , 
1 
1 

3 3 8 
F_, 
_I :1 
-~ 

4 8 

CrdooPiIof~ 2 2 2 7 5 , 2 5 4 2 1 5 13 25 



Table 3-1_ Idalli.licabon and............xm of inf ....... Honywoocl-fWlandl!e Beech RCDOUrisbmcnt: 1990-1992. 
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Table 3-1. Identification and enumeration of infouna, Honywood-Hallandalc Bcoch RenouriIhment 1990-1992. 

R92 ]it 11', line ~ -~ ror:i;C 
YEAR ,,- . '001 ,""" ,,_ 

I "m , .... 
F""'PA~ 

1 

. , 

EboIiII 

, 
3 , 

_00I'IIi 2 , • 
_II>, , , 3 

Famihl ' 

~-
, • , • , , S 

~ 
, 

, 3 lno 8 • " 
~ 

3 , , • 

~OCH 
1 

'~ 

rH'&J 118 200 502 ,37 ,eg .. """ 35' ITT .... 37S ~~'M~~S~'~_~'I ~~I~ 
~1orH'&J ,. 28 .. .. •• Z! ,. .. Z! '5 28 2S '7 I~ 

.. ~ 21 71 11 '7 Z! 11 ,3 21~ 50 .. lIS 09 87 
1.I11l, ,.2 .. ".84' 13_ ",,86 12.SZ3 2,0IIII 12.294 ,,' 2.326 12.388 " ,<62 1,82. , 12=12.388 1A87I2.S24UI2lI 1.158 UI2911J183 13.'23 '.133 13.843 13118 3.783 

1053" 10.804 ,,7IM 10,742 0.5110 1JI7810,7S6 10,71810_ 1Q.312 ,0&15 ','90 0_10.8181 10.5'3 0,795 0_ 



Table 3-2. Identification and enumeration of infauna by replicate. Hollywood-Hallandale Beach Renourishment: 1992. 

STATION l88 R90 I 

REPUCATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 151 

~N I 

Il'I'IVlUm I 

Class POI.. YCHAETA , 

Le' ISO. I 

Scoloplos SIl. I 
Aricidea cenuti 
Aricidea suecica I 
Aricidea SIl. 
Paraonis fulaens 1 4 3 1 3 1 3 4 2 4 2 2 1 4 1 1 2 7 2 1 I 

DisDio uncinata 39 20 4 19 9 13 12 23 28 31 14 19 49 29 13 5 10 19 8 4 8 10 6 14 4 
Pa io Dinnata 
Prionosltio cris1ata 
PrionoSllio SIl. 
Pseudoootvdora SOD. 
Scolelelli!! texana 6 3 1 1 3 7 7 4 3 7 4 11 7 7 4 9 5 6 3 1 5 
Soio oettiboneae 1 4 2 3 1 2 8 1 3 1 2 1 2 2 2 1 1 2 1 2 
Unident. soionid 4 1 
PoeciIochaetus~nsoni 
MageionapeUIDoneae 
Maaeiona so. C 
Maaeiona so. H 
M~io!1lLSD. 
Unident. chaetoDterid (iuv) 
caulleriella killariensis 
Chaetozone SIl. B 
Chaetozone SO. 
ThatVX dorsobranchiaflS 
ThaJYllmarioni 
I natVX SO. (ilY) 

Unldent. cirratulid 
Mediornastus SOD. 
Nota ..... """' americanus 
Notomastus SIl. 

Unident. capilelrld 



Table 3-2. Identification and enumeration of infauna by replicate. Hollywood-Hallandale Beach Renourisbment: 1992. 

STATION T88 Reo 

REPUC!:1E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
IMI.. 

II.. 
Unident:tMfroid 

1 
Unident aclinian 

I PhvtIm PlATYHELMINTHES 
Class TIJRBEll.ARlA I 

?Cae raso. 
I",",",. nid 
Unidert. otoclanid 
Unident. DIOseriate 

. Unidert. 
Unident. tulbellarian 1 1 1 

I PhvtIm NEMERTINA 
BaseodisaJs SD. 
Carinoma so. A 1 1 
Carinomella !aetea 
Ceohalolhrix so. A 1 1 1 
C rix SO. 114 1 1 1 2 1 1 1 
Hubrechlella OJbia 
?Micrura SD. 
Paleonemertine so. 103 
Tetrastemma wolkl 1 
Tubulanus oeIkJcidus 
Tubulanus If1aIxIotus 
Tubulanus so. 
Ur«!ent. rid 
Unident. SlChinemertne 
Urident. 1 
UnidAnt. 1 1 
Unident. nemertine 

PhvlIm NEMATODA 1 4 22 2 __L....-~ ....g, --.1 _ ...z .......... L - - ..l 3 i- .3!L 



Table 3-2. Identification and enumeration of infauna by replicate. Hollywood-Hallandale Beach Renourishment: 1992. 

STATJOO 1'88 A90 
REPLICAlE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Unident. maldanid 
Armandia agilis 1 3 2 2 1 4 1 1 4 2 1 1 1 3 1 1 1 1 2 2 
Armandia so. rlll/) 1 
Sde stenocerum 

I g;netvllis ct. castanea 
IIodoce arenae 

Unident. . , 

Sica/ion arenioola 
Slhenelais boa 
Unident. siaalionid 
8hawania heleroseta 
Podarkeopsis levifuscina 
SVnelmis so. B 
Brania wemleetensis 
Exoaone diSDar 
SDhaerosvllis IollClicauda 
Sohaerosvlrls taYlori 
Streotosvllis ae 
Ceratonereis IollClicirrata 
Platvnereis dumenlii 
Unidert. nereid 
('.,M,era americana 1 
Glvcinde solitaria 
Unident. aJvcend 
Goniada Iittorea 
Chloela viridis 
Pseudeurvlhoe so. 
O· laJ:Hea 
Lun1lr'.neris so. 
Arabella rruftidentata 1 
SchistomerillClDS 
Unidert. dorvilleid 
Amaeana trilobata 
Unident. terebellid 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION T88 R90 
REPLICATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
TAX~ 

Boauea eniamalica 
Unident. bQgueid 
Chone d. amerl:ana 
Fabricia SIl. A 
Fabrtciola triloba1a 
Unident. sabeJlid 

Class OUGOCHAETA I 

Limnodriloides IT1OI1OIheaJs 
OIavIJSI1nanidrikJs liN\ 
Peclinodrilus moles1us 1 
Smithsonidrilus luteolus 
Smijhsonidrilus marinus 
T ectidrilus bori 
Unidert. tubificid 

Pnvlum SI"UN .;uLA 
Unident. sipunculans 

PhYumM A 
Class GASTROPODA 
Caerum oulchellum 1 1 4 5 1 3 4 2 
Meioceras nijidum 2 
Teinostoma cl;MJm 
Unidentified natlcid l/Uv.l 
Class BIVALVIA 
Solemva occidenta/is 
UnidentHied lectonid 
l.aevi:artliJm 50. 
Ervilia concentrtca 
Tellina S\lbarilica 
Tellina SD. 
Striailla mirabilis 1 1 
Parastarte . 
Tlvela fIoridana 2 1 1 3 1 
TransenneRa SIl. 

Unident. bivalve 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATIOII 1'88 R90 

R~TE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
I~l 

II" 1YLJm 

~ ~so. 1 1 1 2 1 
1YLJmAtlll 

SubDhYlum CHalCERATA 
Class PVCNOGONIDA 
Unidentified nid 

I~, CRUSTACEA 
Class COPEPODA 
Unident. ids 1 1 
Class OSTRACODA 
Unident. ostracodes 

Class MALACOSTRACA 
Older ISOPODA 
Amakusanthura f!llI!lnilica 
Xena.ntrora brevileison 
GnathiasD. 

. EulVdice convexa 
EulVdice oersonata 
Ancinus braziliensis 1 1 

Order CUMACEA 
Cumella 51!, A 
Cvclasois SD. A 1 
Cvciasois so. B 1 1 
C . SD.C 
'N"''' iinae SII. 
Older AMPHIPODA 
AlT10elisca abdita 
Ceraous n. SD. 
Eudevanoous honduranus 1 1 
G "'I mversi 
Haustorius so. 1 1 2 2 1 3 1 3 2 
MethalDinia floridana 1 3 2 2 2 1 3 1 4 1 1 1 1 1 3 1 2 3 1 1 2 
MonocukXles SD. 
Synchelidlum americanum 



Table 3-2. Identification and enUmeIation of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION 1118 R90 
REPLICATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Unident. co 00 2 
UnidenI. .• ~ ':::.J.U.!.1.!.' • 

On:ter TANAIDACEA 

ftoridensis 

aerostris 1 1 
id 
rid 

nii 
1 1 
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I Table 3-2. Identification and enumeration of infauna by replicate. Hollywood-Hallandale Beach Renourishment: 1992. 

STATION R92 R94 

REPUC~1E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 
IAAl 

I PhYlUm' 
UnidenI. 

noliochJs SD. 

Unident. actinian 
I PhvlIm PLATYHaMlNlHES 

Class TURBEllARIA 
ISD. 1 1 1 

Unident. 
Unidert. otoDIanid 
Unidert. Droseriate 
Unident. nid 
Unident. tulbeDarian 1 1 

IPlMJmN 
Baseodisrus so. 
Carinoma SD. A 
Carinomella lactea 1 1 1 

Iothrix SD. A 1 
CeDhalothrix SO. 114 4 1 1 3 4 2 3 
Hubrechlella rubia 
?MicruIa so. 
Paleonemertine so. 103 2 
T etrastemma world 
Tubularus • k ... 

TubulallJs rhabdoIus 
TubulallJs SD. 

Urident. 
Unident. a ine 
Unident. hoDIonemertine 1 1 
Unident. rtine 
Unident. nemertine 

I PhvlIm NEMATODA 1 ...... 1 - 4 _ 6 1 

I 
8 9 10 11 12 13 14 15' 

1 1 1 
1 5 

1 



Table 3-2. Identification and enumeration of infauna by replicate. Hollywood-Hallandale Beach Renourishment: 1992. 

STATION RI2 R94 I 

REPUCAlE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
IAAUN 

I~'!~YCHAETA 
Le· ; 60. 
ScoIoDIOs so. 
Aricidea celTU\ii 
Aricidea suecica 
Artcidea 60. 1 
PIl/'aOIIs 1uIaens 1 2 3 2 2 5 2 3 5 2 1 1 1 2 2 2 1 1 2 1 3 

. daYi 1 1 2 
DisDio uncinata 7 10 4 2 2 1 2 1 2 2 9 3 10 3 20 17 1 3 2 4 5 6 5 12 4 2 5 3 6 
Paraprionospio pinrlata 
Poonospio cristata 1 
PoonoSPio ~ 
PseudoPOlvdora spp. 1 
SooleIePis texana 5 . 3 2 1 2 1 1 7 2 5 7 6 12 3 4 5 3 4 1 1 4 3 4 2 5 
Solo PElItiboneae 2 5 2 1 1 1 1 1 8 4 10 3 3 3 3 3 1 1 2 5 5 4 4 
Unident. sPiOnid 1 
Poecilochaetus iohnsoni 
Maaelona PElItiboneae 

na~.C 
Maaelona SP. H 

ISO. 
Un~ent.cha~~ridOuvl , 

CaunerieDa killariensis 
Chaetazone SP. B , 

Chaetazoneso. 
dorsobranchialis 

Tharvx maooni 
lharvx so. (iJvl 
Unident. cirratul~ 
Medio : SIlO. 

NotomasIus america~ 
Notamastus so. 
Unident. capitellid 
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Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION 
REPLICATE 

Urident. maldarid 
Armandia saRis 

Armand A~~ia;;;SP~'a;Wvlii!!! m 
"'" stenooeru 
Genetvllis d . castanea 

arenas 
Unident. 
Siaalion 8I8I1ico1a 
Sthenelais boa 
Unident. siaaliolid 
Bhawania heteroseta 
Podarkeoosls levifuscina 
SVr1e1mis so. B 
Brania welRleetensis 
Exogone dispar 
SohaerosvlliS Ionacauda 
----

SphaerosviliS tavlori 
SlrePlosvllis P8IIiboneae 
Ceratonereis Ionaicirrata 
Platvnereis dumerilii 
Unident. nereid 
Glvcera americana 
Glycinde solilaria 
Unident. 
Goniada littorea 
Chloeia viricflS 

DioDatra CUlrea 
Lurrbrineris so. 
Arabella rrulidenlata 
Schistomerinaos PeCtinata 
Unident. doMlieid 
Arnaeana • ., 
Unident. lerebellid 

R921 I I I R94 
1 I 21 3 I 4 I 5 I 6 I 7 I 8 I 9 I 101 111 121 131 141 151 1 I 2 I 3 I 41 5 I 61 7 I 8 I 9110111112113114115 

214 2 1 1 I 1 I 6 2111412 21 3171214141 1 1 

1 

1 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STAfi'CiN"" ~~ r-- -r-- - 1192 R94 

R~PUCA1E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

N"IID!I I 

'. _. - bogueic 
:lDnecl 

Isp.A 
Fabriciola trilobatl 

I 

I 

I Unidert. ~AETA I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Li I. iOdlilDides ITlOI iDIhei 
n"";lIoo11 .... n;,trik IS liN) 
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Table 3-2. Identification and enumeration of infauna by replicate. Hollywood-Hallandale Beach Renourishment: ·1992. 

STAl10N R92 R94 
REPLICATE 

IAXQ! 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 

I PtlViJm t1HY\J£UA 

Brta~ umAR1' 
Su mCHB..ICERATA 
Class PVCNOGONIDA 
UnidentWied nid 

Subchvtum CRUSTACEA 
Class COPEPODA 
Unident. . ids 1 1 1 

Class OSTRACODA 
Unident. ostracodes 1 
CBssMALACOSTRACA 
Order ISOPODA 
Amakusanthura maoniflCa 
Xenantrvra brevitelson 
Gnathiaso. 
Eurvdlce convexa 
Eurvdice oersonata 
Ancinus braziliensis 

OrtierCUMACEA 
Cumella so. A 

·lso. A 
Cvclasois so. B 1 1 1 2 
CvcJasois SIl. C 1 
'N nlinae_so. 

Order AMPHIPODA 
abdiIa 

r ... ",,.. 'S n. SO. 1 
Eudevanoous honduranus 1 1 
Gibberosus mversi 
Haustorius so. 1 1 2 1 
Melharoinia floridana 2 2 1 2 4 4 2 1 2 
Monnt'llL-vW; so. 
Synchelidium ameri:anum 

8 9 10 11 12 13 14 15 

1 1 

, 

1 

1 1 1 1 
1 2 

1 

1 1 1 1 
1~ 1 5 7 2 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION R92 R94 
REPUCATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 

IAXl 
Unidert. -
Unident. 

Order TANAIDACEA 
iasD. 

florldensis 
150. 

Order MYSIDACEA 
Unidentified mvsid 1 

Order DECAPODA 
Solenocera so. 
Oavrides alDhaerostris 
Unidentified aIoheid 
UnidentHied oacurid 
EbaIia Slirrosonii 
Pinnixa aorei 
?Pinnixa so. /iuv.l 
Batractlonotus so. 

I Phvum ECHINODERMATA 
Unident. oohiuroid 
Unident. holothuroid 

I PIlVtJm HEMICHORDATA 
Unident. enterooneust 

iPhvUm( DATA 
~iostoma caribaeum 

..l. 
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Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

I STATIOO R106 T111 
REPUCAlE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

IA1.UN 

p~mc D~AH~~---------+-1~r-+-~-r-+--+-~-+-;--r-+-~-r-i~r-+-;--r-+--t-~-t-;~r-t-;--r-t-4 Unidenl. hvdrold 
lub~SP. 1 

Unidenl. actinian 
. PhyUn PlAlYHB..MINTHES 
Class TURBEU.ARIA 
?Coe 18 SO. 

UnittAnt. nid 
Unidert. 
Unidert. omseriale 
Unidert. nlel 
Unident. lutbeltarian 1 

I~m !!!E~RII~I~IINA~-------4~~~+-~-+-4--~-r-+~~~+--r-+-;~r-+-~-+-1--~-r-+~r-t-+-~-t-;~ 
BaseodisaJs so. 
Carinoma lID. A 1 
Carinomella lactea 
Ceohalotmx so. A 1 1 2 1 
Ceohalolhrix so. 114 1 1 3 1 1 1 
Hubr'ecI1e11a c1Jbia 1 
?Micrura so. I 
Paleonemertine so. 103 
T etrastemma worki 
TubulallJs 
TubuIaIlJs rhabdo\uS 

ubulallJS lID. 
nident. 

Jnidenl. ~ 1 
UnDent. ine 1 
Jnident. oaleonemertine 
!Jnident. nemertine 1 1 1 

NEMATODA 2 2 1 7 6 1\ 7 2 2 
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Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION Rl06 Tlll Ri!1E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 

/-'I1ylIIT1 , 

Class POL. YCHAETA 
LeitoscolODIos so. 1 1 
Scoloplos lIP. 
Mcidea oenutti 
Aricidea suecic:a 
Aricidea so. 
Paraoris lulaens 2 11 2 1 2 11 11 13 5 3 6 5 15 5 11 1 1 4 

' ,daYi 1 
DisDio uncinata 18 2 5 14 10 5 3 25 18 17 11 18 16 6 17 1 1 1 4 3 
P . nosDio Dinnata 
PrionoSPio cristata 
Plio . 'lIP. 

'''''''. 
. texana 1 1 t 4 1 8 t 5 2 1 2 7 3 

SDio oettiboneae 1 1 1 1 1 1 1 5 1 1 2 1 1 
Unidert. sDionid 1 
Poecilochaetus iohnsoni 
Maaelona pettiboneae 
Maaelona so. C 
Maoelona SII. H 
M I m . 
Unidant. eric! (iuvl 
Caulleriella killariensis 
Chaetomne lIP. B 
Chaetomne so. 
Tharvx nchialis 
Tharvx marionl 

~ so. (i.N\ 
Unidert .. 
MecflO"""efo'~ SIlO. 1 
Noto rus 
Noto"""'" I<; m. 
Unidant. capilellid 

8 9 10 11 12 13 14 15 

1 

5 2 3 
1 1 

6 5 8 4 5 1 1 

3 2 8 6 6 9 2 
1 4 2 9 1 1 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION Rl06 Tlll 
REPUCAlE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

TAXON 
Urident. maldarid 

. 

. 
Annandia aoillS 1 2 1 3 1 2 
Armandiaso. CiNI 
Sciercbreama stenooerum 
Gerl8lVlIis d. castanea 

arenae 
Unident. IlhY1Iodocid 
Siaalion arenioola 
Sthenelais boa 
Unident. siaaJiorid 
Bhawania heteroseta 

. I9viIuscina 
Svnelms SD. B 
Brania welHleetenslS 
Exooone disDar 

islonai:aucla 
SD/laerosvllis tavtori 
SIreDIosvUis ae 
Ceratonereis Ionaicinata 
Platvnereis IilmerilH 
Unident. nereid 
Ghlcera 
G solitaria 

unident= 1 
Goniada 
Chloeia viridis 
Pseud ISD. 

Lurrtlrineris so. 
Arabella rruftidentata 

UniriAnt. dorvilleid 
. 

Amaeana trilobata 
UnidenI. terebeIid 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION R106 T111 
REPUCATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

I 
Boauea eniamatica 
Unldert. boaueid 
CIaIe d. arn&Iicana 
Fabricia SIl. A 
Fabriciola trilobata 
Unidert. sabeIid 
Class OUGOCHAETA 
Linnodriloides rnonotherus 
OIaviJsIInanidriIus liNl 
Pectinodrilus molestus 
SmHhsonidrilus luteolus 
SmHhsonidrius marinus 
T ectidrilus bori 

I PhYlUent. 1ubfficid 1 
mSlPUNCULA 

Unidert. sipunculans 
Phvum MOUUSCA 
Class GASTROPODA 
Caecum cuichellum 1 
Meioceras nHidum 
Teinostoma davium 
Unidentified natm titN.l 

Class BIVALVIA 
Solemva occidentalis 
Unidentified lectonid 
Laevicaldium 80. 
Ervilia concentrica 
Tellina .. 
Telli~SIl. 1 
Striailla mirabilis 1 1 
Parastarte Irino """" 1 
TwejaJloridana 1 1 1 2 1 1 2 1 1 
Transennena so. 
Unidert. bivalve 2 1 1 



Table 3-2. Identification and enumeration of wauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION Rl06 T111 
REPLICATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

;If~ ·ISD. 1 

m CHELlCERATA 
Class PVCNOGONIDA 
Unklenllfllld nld 

CRUSTACEA 
Class COPEPODA 
Unidert. icoids 
Class OSTRACODA 
Unldent.ostraoodes 

Class MAl.ACOSTRACA 
Order ISOPODA 
Amakusanthura maanffica 
Xenanthura brevitelson 
Gnathiasp. 
Ellrvdice convexa 
Ellrvdice oersonata 
Ancirus braziliensis 
OrderCUMACEA 
Cumella so. A 
C sso.A 

~so.B 2 , 1 1 1 1 
C ssn.C , , 
'N'" niinae so. 
Order AMPHIPODA 
Arroelisca abdila 
Ceraous n. so. 
Elldevanoous hondurarus 1 , 
Gilberosus mversi 1 
Haustorius so. 1 1 , 3 1 1 1 1 
Methaminia floridana , 1 1 1 , 1 4 1 1~ 2 
Monoculodes so. 
Synchelidum arnericanJm 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION Rl06 TIll 
REPUCATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

INl.UN 

Unidelt. coroohiid 
UnidenI. 

0II:Ier TANAIDACEA 
L iaSll. 
C· s floridensis 

!SO. 
Order MYSIDACEA 
Unidentified mvsid 1 

Order DECAPODA 
Solenocera SIl. 
Oovrides alchaerostris 
Unidentified 
Unidentified DaoUrid 
Ebalia stilJ1)S()nii 
Pinnixa ODrei 
?Pinnixa so. (ilV.l 
Batrachonotus SIl. 

Phvllm l;HINODERMAIA 
Unident. oDhiuroid 
Unident. hoIothuroid 

Phvllm HEMICHORDATA 
Unidenl. ente~ 

I PnVlIm CHORDATA 
Branchiostoma caribaeum 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

:STATION 

I MAACNi!@g;lE I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
1 

act· . 
'M~IN1HES I I 

Class lURBEl.LAR1A 

Uniden!. 
Unidert. 
Unidert. 

ISO. 

1 

1 
1 ~ 1 

1 
1 

I£ii~= ] 111] III I I 1 1 11 11 I I I I I I I I I I I I I I I I I I 
BaseodisaJs sp. 

Isp.A 
r."rinnrnDlla lactea 

[sp.A [SD.114 
?t..Iir-n'ra $1). 

.103 
._ .. _. __ ____ Iaworki 
Tt ..... IkI". It:: nAIl.,...,.. tc!: 

Tubularus sp. 
IlnViAni 

Init1Ant 

lnirf<ont 

1 1 
1 1 

1 1 

t=~=~_ 1211151131213111111141 T 11-141
1

1121 1111111111 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION Rl16 Rl31 

REPU~TE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
IAIK 

I PIlYIum 
Class PQLYCHAETA 
Leilosoolcolos SIl. 
Soo 1 
Aricidea cenutii 
ArIcidea suecica 
ArIcidea SIl. 
Paraoris 6 5 3 1 11 9 2 2 6 3 6 2 8 1 5 1 1 3 9 2 2 2 1 3 8 2 2 2 

. ) dl!Yi 
DiSDio uncinata 6 2 5 9 7 12 5 1 4 3 3 4 18 1 15 4 7 3 4 4 3 2 2 12 3 9 7 5 5 4 
ParaorionosDio oinnata 
PrionosoiD cristata 1 
Prionospio SP. 
PseudoPOlYdoIll SPP. 
Soolelepis_texana 1 1 2 1 1 1 1 1 1 
Splo DeIIiboneae 1 1 2 1 1 
Unident. SDIonid 
Poecilochaetus Iohnsoni 
M<!l!elona~iboneae 

M ISP.C 
Maaeiona SP. H 
M~lona~ 
Unident. chaetoDlerid lilN) 
Caulleriella killariensis I 

ChaetozoneJl). B 
Chaetozone SP. 
Tharvx dorsobranchialis 
Th~marioni 
Tharvx sp.liuv) 
Unident. mawlid 
Me!tiomastus $00. 

Notomastus nus 
'0; so. 

Unident. capitellid 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION R116 R13l 
REPUCAlE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
IAX~ 

Unidert. maldanid 
Armandia lIQiIis 1 1 1 
AImMdia 110. Wvl 
Sclerobreama stenocerum 
Ge . d. castanea 

~ arenae 
Unident. phyIlodocid 
Siaalion arenicola 
Sthenelais boa 
Unident. siaalionid 
Bhawania heleroseta 
Podarkeoosis levifuscina 
SVnelmis SIl. B 
Brania wel~leetensis 
Exoaone diSPar 
SOhaerosvllis . uda 

Sohaerosvllis tavlOri 
lIispe\tJboneae 

Ceratonerels IOnaicirrata 
Platvnereis dumerilii 
Unident. nereid 
Glvcera americana 
G soIitaria I 

Unident. ahlcerid 
Goniada IittOrea 
Chloeia viridis 
Pseudeurvlhoe 50. 
O· 100000a 
Lu ·;so. 
Arabella muftidentata 
Schistornerinaos oectinata 
Unident. darvifteid 
Amaeana IrilObata 
Unidert. terebeIIid 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992 

STATIOII R116 R121: 
REPUCATE 

BOaUea enbJ!-!!!. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

UnideIt. 
Chone d. ameIt:ana 
Fabricia so. A 
Fabrlciola trilobala 
Unident. sabellid 

Class OlIGOCHAETA 
Linnodribides mar IOU I9aJS 
OIaviIslinanidrilus (iUVl 
Pectinodrilus roolestus 
Smfthsonidriius luteolus 
Smithsonidrlus marinus 
T ectidrilus bori i 

Unident. tub~icid 
I SIPUNCULA 

Unident. sicunculans 
PnvtJm MUll.l A I 

Class GASTROPODA 
Caerum culchellum 
Meiooeras nitidum 
Teinostoma davium 
UnidentWied naticid (iuv.l 

Class BIVALVIA 
Solemva occidentalis 
Unidertified 
Laevicardium so. 
Ervilia concentrica 
Temnas .. 
Tellina SD. 
Strlaila mirabilis 
Parastarte . 
Trvela fbridana 1 1 1 1 2 1 1 2 2 4 
Transennena so. 
Unident. bivalve 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION R116 R120 

REPUC~n: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
I AlII. I 

tf'm 1 2 2 1 

Su umCHB.CERATA 
Class PVCNOOONIDA 
Unilertiliad 

SulDhvkJm CRUSTACEA 
Class COPEPODA 
lJniIent. . ids 

Class OSTRACODA 
Unident. oSiracodes 

Class MAlACOSTRACA 
Order ISOPODA 
Amakusanthura maanKica 
Xenanthura brevitelson 
Gnathiaso. 
Eurvdlce convexa 
Eul"ldlce personam 1 
Ancinus braziliensis 1 
Order CUMACEA 
Cumellaso.A 
CvcIasois SD. A 
CvclaSDis SD. B 1 1 3 1 1 
CvcIasois SD. C 1 2 1 1 
'Nau ~so. 
Order AMPHI DA 
Amoelisca abdila 
('..-.... S n. so. 
Eudevanoous honduranus 3 2 1 1....3. 
Gibberosus mvetsi 
Haustorius m . 1 1 1 1 1 1 1 1 
MethalDinia ftoridana 1 1 
Monorulodes lID. 

SyncheIidium amet car lJm 



Table 3-2. Identification and enumeration of infauna by replicate. Hollywood-Hallandale Beach Renourishment: 1992. 

STATION R116 R1211 
REPLICATE 

IAll.Q1:t 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Unidert. corophiid 
lJnidert. 

Older TANAfDACEA 
iasll. 

C· I '" fIoridensls 
'SIl. 

Older MYSIDACEA I 

Unidentiflllct!!!YSid 
Older DECAPODA 
SoIenocera SIl. 

s~elOSbis 
UridenliIied 
UnidentHied DaClUrid 
Ebalia stirmsonii 
Pinrixa corei 1 
?Pinnixa SIl. liuv.l 1 
Batrachonotus SIl. 

PIlYilm ECHINODERMATA 
Unident. OIlhiJroid 
Unldert. holohlroid 

PhVlJm HEMJCHORDATA 
Urident. erie 

PlMJm ~RDA IA 
~iosIoma caribaeum 

L 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATlON !lAC !IA 
REPI..ICATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

IAJl.UI'I 

lama:" 1 
IlObochus SO. 1 1 4 12 2 1 

Unident. dian 1 1 1 1 3 ' 3 

PlAlYHELMMHES 
Class TURBEUARIA 
?Cae raSll. 1 
11..w..nt. 

Unidert. id 
Unidert. 2 

Unidert. Ianid 
Unident. lulbenarian 1 4 1 

I PhYkJm NEMERllNA 
Baseodiscus SO. 1 
Cainoma sIl. A 1 
Carinomella lacIea 3 2 1 1 2 2 2 
Ceohalolllix SO. A 1 3 1 1 
CeDhaIolhrix SO. 114 1 1 1 
Hulr'ecltela <iJbia 
?Micrura so. 1 
Paleo ·neso.103 
Tebastemma wolki 
Tubularus 1 1 1 1 
TubulanJs rhabdotus 1 
TubulanJs so. 1 
L nident. 1 1 
L nidert. 
L Irldent. IalIonemeltinll 1 j 1 
Unident. DaIeonemeltine 1 t§'.nemertine 1 2 

NEMATODA 3 95 1 10 7 15 3 11 4 3 6 21 1 3 2 1 4 3 7 31 5 1 2 13 



Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION BAC SA 
REPUCAlE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

~~IUA 
Class POL YCHAETA 
I . ISO. 
Sooloplos lIP. 1 
Aricidea cenutii 1 1 1 
AricicIea suecica 2 
Aricidea SO. 1 
Paraor*! 1 2 

. davi 1 
Disoio uncinata 2 1 
Para iooinnata 1 2 3 3 3 3 1 2 2 
Prionospio cristata 9 1 1 6 3 4 1 1 1 1 1 2 2 1 2 1 11 3 4 4 2 6 12 4 
P' . ISO. 1 1 1 
Ps ... ra SOD. 1 1 1 1 2 7 8 4 4 4 7 4 4 4 2 12 3 9 7 14 
Soolelepis texana 1 1 1 
Spjo oetIiboneae 1 2 1 1 1 2 2 
Unident. soionid 1 1 2 
Poecllochaetus iohnsOni 1 1 
Maaerona eae 1 
Maaelona SO. C 1 
Maaelona SO. H 1 
Ma~elona~. 1 1 
Unident. chaetoDterici /iuvl 2 1 
CauIIerieRa kilariensiS 1 1 1 
Chaetozone so. B 1 1 1 
Chaetozone SO. 1 1 
Tharvx darsobranchialis 1 
Tharvx marioni 1 
Tharvx SO. (iuv) 1 
Unident. cirratulid 5 1 1 
MediOmastus soo. 1 
Notomastus americanus 1 1 1 1 1 2 2 
Notomastus so. 1 
Unident. capitellid 1 1 1 



-----------------,------

Table 3-2. Identification and enumeration of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION so.c so. ... 
, REPUCAlE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

IAAUN 

Unidenl. maldanid 1 
Armandla agilis 1 1 1 1 1 6 10 7 2 1 S 41 
AImancia so. [aJYl 1 2 I 

Sclero Slenocerum 1 
GeneIYIlis a. castanea 1 1 1 2 1 1 3, 
Phylodoce arenae 2 
Unidenl. phyIlocbcid 1 

aRlllicoIa 1 1 
Slhenelais boa 1 1 1 
Unidenl. !!.igalionid 1 1 2 
Bhawania heteroseta 1 1 1 
PodarkeoDSis levifuscina 1 1 1 
Synelmis SIl. B 1 2 1 1 
Brania welHleetensis 1 
Exoaone disoar 1 1 1 

_sphaerosvllis Ionaicauda 1 1 

~haeroSyl~ 1 
lis ae 2 1 1 

Ceratonereis Ionaicirrata 1 1 1 1 2 2 
Platvnereis dumerilii 1 1 1 
Unident. nereid 2 1 1 1 1 
Glllcera americana 1 

soIlaria 
Unident. 1 1 1 1 
Goniada lillorea 1 
Chloela viridis 1 
Pseucleurvthoe so. 1 
DioDaIra 1 
Lurrbrineris so. 1 1 
Arabella muRidentaia 
Schistornerinaos cectinala 1 1 
Unident dorvilleid 1 
Amaeana 1Jilobata 1 1 
llnideri. terebeIid 1 1 



Table 3-2. Identification and enumeration of infauna by replicate. Hollywood-Hallandale Beach Renourishment: 1992. 

STAnOll IW: BA 
REPLlCA1E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

IIV\V .... 

Boauea enanati::a 1 1 1 1 
Unident. bcgJeid 1 1 
Chone d. ameri:ana 1 4 1 3 1 2 1 1 1 5 1 1 1 4 3 
Fabricia SIl. A 4 1 2 2 2 1 1 1 1 1 2 
Fabriciola IriIobaIa 1 
Unidert. sabeIId 1 1 1 1 

Class OlIGOCHAETA 
LimodriDides monoIhecus 1 
OIaviJs/lnanidrlJs Iwl 1 1 1 
PectinodrikJs rroIesIus 
Smilhsonidrilus kJleolus 1 
Sm~hsonidrb; marinus 1 
T eclidrilus bori 1 
Unident. tubijicld 1 

I I'nvlum ~II'UN(;uLA 
Unident. siPunt1Jlans 1 3 1 3 2 1 3 1 1 1 

IPhYUmM 
Class GASTROPODA 
caerum culchellum 
Meioceras n~idum 
Teinostoma claviJm 
Unidentified naticid Iw.l 1 

Class BIVALVIA 
Solemva occidenIaflS 1 
UnidentWied IeDIOnid 2 
Laevicardium so. 1 
Ervilia concentri::a 1 
Tellina SYbariti::a 1 2 1 1 
TeIIinaSD. 1 
Striailla mlrabilis 
ParastaJte · . 
TIV8Ia fIoridana 
TIB ISO. 1 
Unident. bivalve 1 1 1 



Table 3-2. Identification and enUIDel'lltion of infauna by replicate, Hollywood-Hallandale Beach Renourishment: 1992. 

STATION 
REPUCAlE 

TAXON 
I p!@mBRVoioA 

r.iYt:mt sn 
111_' _. 

41 61 1 1131217 212 71~1..z. .lL1 212 1121112 "1T5 

I: t.n CHELICERATA I J I I I J II I I I I I I I 
I CIassPVCNOOONIDA I I I I I I I I I I I I I I I 

UnidelUiIld . , 1 
1m CRUSTACEA I J 1 I I J J 11 I J ~ L 1 1 

COPEPODA 111111111111111 

I~~=~ 11:1
2
'111'1 :11112111111111111111211111211:r41 

:lassMA~CA I . - -
On:Ier .. ~ 

ISD. 

( :>=:':::"':"7 

!S1l. 

labdila 
f"" ..... __ ·s ni:.'JiSP~.,.........,,.... __ _ 

JUS hondurarus 
rosus mversi 

u~ IftftriolS so. 

~ 
1m ameri:arum 

1 
11 12 

1 

, 
!]1 1T1 

, 

1T1 11 11..1 
1 

1 

, 
i 

1 1 

, 

...1 
1 

1 

1 



Table 3-2. Identification and enumeration of infauna by replicate. Hollywood-Hallandale Beach Renourishment: 1992. 

STATION BAC BA 
REPLICATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
IAX~ 

Unidert. col"OPlliid 
Unidert. 3 1 1 1 1 1 

Order TANAIDACEA· 
ia lID. 2 1 

Cina! sfloridensis 1 3 1 2 4 1 1 2 4 3 1 1 2 1 
Iso. 2 

Order MYSIOACEA 
Unidentified mvsid 

Order DECAPODA 
Solenocera lID. 1 
Oavrides alPhaerostris 
Unide~ 1 
UnidentHied DacJ.llid 1 
EbaJia stirrllsonii 1 
Pinnixa aorei 
?Pinnixa lID. (iN.l 
BaIrachonolJs sp. 1 

Pnvum ECHINODERMATA 
Unident. 0Dh1u1Did 1 1 1 1 2 1 1 1 2 
Unidelt. hoIo1turoid 1 1 

F'!lYIJm H~ATA 
1 Unident. elte 

Pl1VlJml ~I)ATA 

~stoma carIlaeum 1 
l: 1 



Table 3-3. Nwnerical abundances of major taxonomic groups by station and survey. 

Station TB8 R90 R92 R94 R106 T111 R116 R120 SAC SA 
Year 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 

TURBEUARIA 1 2 4 64 1 1 4 14 1 1 3 1 9 1 3 8 1 1 
NEMERTlNA 4 21 10 11 13 7 3 29 16 2 24 20 4 17 14 11 4 6 2 4 3 1 3 38 15 21 7 18 19 
NEMATODA 98 17 34 159 989 35 260 4 12 333 24 1 65 17 24 53 41 11 114 10 21 100 11 7 148 19 99 67 46 72 
POI. ..... UA=-. 80 47 446 25 68 202 39 118 177 13 115 246 53 78 324 136 98 148 19 97 181 58 72 117 195 89 149 149 127 31a 

I.::iA::i I PODA 1 38 22 1 1 2 17 1 1 1 1 1 
BIVALVIA 5 92 2 18 13 8 43 81 15 6 220 24 8 360 13 53 6 6 · 54 64 7 1 188 9 28 15 13 3 6 2 
AMPHIPODA 17 22 32 7 8 25 14 90 11 3 26 43 20 39 15 7 7 14 10 43 12 4 47 8 5 6 12 31 .27 8 

ISOPODA 2.- 2 1 3 4 1 2 54 49 12 41 5 
CUMACEA 5 10 2 12 2 1 7 7 2 4 10 11 8 8 6 9 17 3 4 22 8 35 4 1 2 7 2 
TANAIDACEA 1 87 16 26 53 6 
HARPACT1COIOA 3 22 2 7 3 1 1 1 2 144 1 2 31 9 11 15 26 

BRYOZOA 2 10 4 1 1 2 1 1 5 23 17 41 27 12 1!l 
OlliER 8 10 4 13 6 3 10 4 7 20 3 2 3 2 19 4 1 1 4 3 5 1 13 10 42 46 12 45 
TOTAL 221 222 537 286 1185 310 380 343 241 387 440 354 162 524 399 307 321 191 202 243 246 173 356 159 624 247 434 443 260 512 

,. 

(OTIIER: Cnidaria, Priapula. Sipuncula, Oligochaela, Pycnogonida. non-halpacticoid Copepoda. Ostracoda, Mysidacea..Decapoda. Echinodennata. Hemichonlata, Chordata. 



Table 34. Percen1ageS of major taxonomic groups by sIaIion and survey. 

Station T88 R90 R92 R94 A106 T111 A116 A120 SAC SA 
Year 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 1990 1991 1992 

TUAB"'I I ,UlIA 0.5 0.4 1.4 5.4 0.3 0.3 1.7 3.6 0.3 0.6 0.6 0.3 3.7 0.6 1.9 1.8 02 0.2 

NEMERTNA 1.8 9.5 1.9 1.1 2.3 0.8 8.5 6.6 0.5 5.5 5.6 2.5 3.2 3.5 3.6 1.2 3.1 0.8 1.6 1.7 0.3 1.9 6.1 8.1 4.8 1.6 6.9 3.7 

NEMATODA 44.3 7.7 6.3 55.6 83.5 11.3 68.4 1.2 5.0 86.0 5.5 0.3 40.1 3.2 8.0 17.3 12.8 5.8 56.4 4.1 8.5 57.8 3.1 4.4 23.7 7.7 22.8 15.1 17.7 14.1 
I POl ",",LoU"" A l36.2 212 1s3.1 8.7 5.7 165.2 110.3 134.4 73.4 3.4 26.t 69£ 132.L 14.5 181.2 44.3 130.5 117.5 9.4 39.9 '73.6 :l35 1202 !73.6 313 36.ll 134.~ 133.6 148.8 '60.9 

A 0.2 13.3 7.1 0.3 0.4 0.6 55 0..5. 0.6 0.2 0.2 0.2 

BIVALVIA 2.3 41.4 0.4 6.3 1.1 2.6 11.3 23.6 62 1.6 50.0 6.8 4.9 68.7 3.3 17.3 1.9 3.1 26.7 26.3 2.8 0.6 52.8 5.7 4.5 6.1 3.0 0.7 2.3 !!..4 
AMPHfPODA 7.7 9.9 6.0 2.4 0.7 8.1 3.7 26.2 4.8 0.8 5.9 12.1 12.3 7.4 3.8 2.3 2.2 7.3 5.0 17.7 4.9 2.3 13.2 5.0 0.8 2.4 2.8 7.0 10.4 1.6 

I 0.9 0.4 O.~ 0.9 1.0 0.6 1.3 8.7 19.8 2.8 9.3 1.9 

ICUMACEA 2.3 4.5 0.4 4.2 0.2 0.3 1.8 2.0 0.8 1.0 2.3 3.1 4.9 1.5 1.5 2.9 5.3 1.6 2.0 9.1 3.3 9.8 2.5 0.2 0.8 2.7 0.4 

TANAIDACEA 0.5 13.9 6.5 8.0 12.0 1.2 

HAAPACllCOIDA 1.4 1.9 0.6 2.0 1.2 . 0.2 0.3 0.2 0.7 44.9 0.4 0.6 5.0 3.6 2.5 3.4 5.1 

BRYOZOA 0.4 3.5 1.3 0.3 0.3 0.6 0.5 0.4 3.1 3.7 6.9 9.4 8.1 4.6 3.5 

Oll-lEA 3.6 4.5 0.7 4.5 0.5 1.0 2.6 1.2 1.8 4.5 0.8 1.2 0.6 0.5 6.2 1.2 0.5 0.5 1.6 12 2.9 0.6 2.1 4.0 9.7 10.8 4.6 8.8 

TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

-
(OTHER: Cnidaria, PriapuIa, Sipuncula, Oligochaeta, Pycnogonida, I\()I\-harpacticoid Copepoda, Ostracoda, Mysidacea, Decapoda, EcI1inod=lala, Hemichordata. Orordata. 



Date: 21 December 1995 

TO: J. P. McCreary 

FROM: C. G. Messing 

SUBJECT: Hollywood-Hallandale remaining balance 

A significant portion of the remaining balance on the Hollywood-Hallandale Beach 
Renourishment Project (3-332437) results from our need to estimate costs based on the 
upper end of numbers of organisms and species that might be collected. My portion of the 
project required sorting and identifying invertebrates in 150 sediment samples per year 
for four years (1990, 91, 92 and 94). The initial cost estimate was based on results from 
me preceding similar, but smaller, John U. Uoyd renourishment project (3 surveys in 3 
years). The following are examples of the difficulties involved in making estimates in 
advance. Keep in mind that the students who did the sorting and the consultants 
(subcontractors, 3114) who did much of the identifying were paid by the hour. For one 
station (18 samples), the mean sorting rate increased from 1.8 hours/sample in the first 
survey through 5.7 and 8.5 hrsIsample in the second and third surveys, respectively, 
because of increasing numbers of specimens (404, 2226, 13045). There was no way to 
.Ulticipate these vastly increased numbers. Although such huge increases were not 
encountered at any other station, the mean time needed to sort samples from another . 
station also increased between surveys (from 1.8 to 4.1 hrsIsample) because of increased 
organism numbers. By contrast, a third station ranged only between means of 2.1 and 2.7 
hrsIsample in all three surveys. 

With respect to the consultants, there was similarly no way to accurately predict how 
much work would be involved from year to year. Michael Milligan (then at Mote Marine 
Lab) was contracted to identify the annelid worms, often the most abundant and diverse 
group in such surveys. We sent him 1046, 1664 and 2494 specimens in the first, second 
and third John Uoyd surveys, respectively. His cost more than doubled from the first to 
the third surveys. Again, we could not anticipate this variation with any precision. At one 
station, the number of annelid worms increased from 77 through 615 to 1547, while at 
another they first increased from 324 to 508, but then dropped in the third survey to 235 .. 
When we budgeted for Hollywood-Hallandale, we had to base our estimate on the higher 
numbers. 

My estimate for Hollywood-Hallandale excluded the very large number collected at one 
of the John Uoyd stations (13,045) but factored in a substantial increase in hourly fees 
charged by consultants. Please note that our consultants are professional taxonomists who 



are widely recognized as experts in their fields. I believe that their inclusion in our 
presentation to the county was an important factor in getting the contract because it 
guaranteed that the state would get the best information available. 

During the Hollywood-Hallandale project we experienced much of the same variation as 
in the John Lloyd project, so our initial budget estimates were not off base. In the 1991 
survey, for example, the 15 samples from station R90 required 5.2 hrs/sample while 
station T88 required only 1.0hrs/sample. We saved as much as we did because many of 
the stations maintained low numbers and took similarly little time. There was no way to 
anticipate how many stations would require the greater amount of time, so we had to 
budget for it. 

Our ongoing experience with the similar Port Everglades benthic macroinvertebrate 
monitoring project points out how easily the situation could have been reversed. We are 
currently over budget by more than $5000 in student salaries and $3000 in consultant fees 
because of unexpected increases in numbers of organisms in some of the stations during 
some of the surveys. Such variations could just as easily have occurred during the 
Hollywood-Hallandale project. 

As a final note, for a recent proposal to Dade County DERM, we estimated a per sample 
cost of $590, based on our experience during the Port Everglades, John Lloyd and 
Hollywood-Hallandale projects. This was a much smaller project (125 total samples) so 
our cost/sample was greater. We were greatly underbid by Mote Marine and did not get 
the contract. It turns out that Mote really wanted the contract and was willing to subsidize 
its people in order to submit a low bid. 
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APPENPIX4 

TAXONOMIC SPECIALISTS 

Nemertea, Platyhelminthes & Unknown worms: Dr. Ion Norcnburg, Division of Worms, 

Smithsonian InSl, Washington, DC 20560. 

Annelida: Dr. Mike Milligan, Mote Marine Lab., 1600 City Island, Sarasota, FL 33577. 

Cnidaria: Dr. Stephen D. Cairns, Division of Echinoderms, NHB-163, Smithsonian Inst., 

Washington, DC 20560, 

Mollusca: Dr. Donald R. Moore, Marine Geol. & Geophysics, Univ. of Miami/RSMAS, 4600 

Rickenbacker Cswy., Miami, FL 33149 

Ostracoda: Dr. Louis Komicker, Division of Crustacea, NHB-163, Smithsonian Inst., Washing

ton, DC 20560 

Isopoda: Dr. Brian Kensley & Marilyn Schoue, Div. of Crustacea, Natural History Museum, 

Smithsonian Inst., Washington, DC 20560. 

Amphlpoda: Dr. lames D. Thomas, Div. of Crustacea. Natural History Museum, Smithsonian 

Inst., Washington, DC 20560. 

Cumaeea: Dr. Les Watling, Darling Marine Center, Univ. of Maine, Walpole, ME 04573. 

Barbara Maloney, NOva University Oceanographic Center. Richard Heard, Ocean 

Springs,MS 

Decapoda: Dr. Austin B. Williams, Nad. Marine Fish. Ser. Systematics Lab, Smithsonian Inst., 

Washington, DC 20560. Rafael Lemaitre, Div. of Crustacea, Natural History Museum, 

Smithsonian Inst., Washington, DC 20560. 

Sipuneula: Dr. Mary Rice & Julie Piraino, Smithsonian Marine Station, 5612 Old Dixie 

Highway, Ft. Pierce, FL 34946. 

Porifera: Dr. Shirley Pomponi, Harbor Branch Oceanographic Insl, 5600 Old Dixie Highway, 

Ft. Pierce, FL 34946, (407) 465 2400 

Nematoda: Dr. D. Hope, Div. of Worms (NHB), Smithsonian Inst., Washington, DC 20560, 

(202) 357 4750 

Uroehordala: Dr. Linda Cole, Div. Echinoderms, Smithsonian Inst., Washington, DC 20560, 

(202) 357 2486 

Algae: Dr. Ieffrey Prince, BioI. Dept., Univ. of Miami, Coral Gables, FL 33124 

Dr. Bart Baca, Nova University Oceanographic Center, 8000 North Ocean Dr., Dania, FL 

33004, & Coastal Systems Associates, Jacksonville, FL 
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