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EXECUTIVE SUMMARY

Monitoring of benthic macroinvertebrate assemblages in the vicinity of Port Everglades
Southport began in September 1988 in anticipation of dredging of the Southport Turning Notch
and concomitant mitigation of mangrove habitats at adjacent areas of John U. Lloyd State
Recreation Area. Twice-yearly surveys were carried out from September 1988 to January 1991
by Sheldon Dobkin (Florida Atlantic University), and subsequently, from August 1991 to
January 1997, under the supervision of Charles G. Messing and Richard E. Dodge (Nova
Southeastern University Oceanographic Center). From 1990 onward, surveyed sites consisted of
11 Ponar grab stations, 11 mangrove crab census stations, and three intertidal hand collection

stations.

Ponar grab collections: Surveys from August 1991 to January 1997 enumerated 100,524
organisins identified to 370 species. Overall organism abundance peaked in January 1993
through January 1994, declined through 1995 and recovered in 1996. Overall species richness
followed a similar trend, with the largest number of species recorded in the final survey. Several
taxa of invertebrates, including polychaetes, oligochaetes, mollusks, sipunculans and peracarid
crustaceans, are consistently important faunal components at several stations, and may represent
useful indicators of future environmental perturbations. The fauna at station 17 in Whisky Creek
appears to be unique and worthy of careful preservation. Possible faunal changes here may be
the result of taxonomic difficulties. The most distinct trend observed was a seasonal variation in
numbers of certain polychaetes and crustaceans at a few stations. Because the previous
contractor overlooked or did not identify a substantial percentage of the fauna, pre- and post-
dredging comparisons are extremely limited. However, with the possible exception of
unidentified sabellid polychaetes found in numbers adjacent to the dredging site during and
before dredging, but rarely afterward, dredging of the Turning Basin appears to have had little
effect on infaunal macroinvertebrate assemblages in the Intracoastal Waterway.

Crab collections: Censusing of mangrove crabs at the seven stations north of the Turning Basin
on the west side of the Intracoastal Waterway reveals two important features: a strong seasonal
trend, with larger populations recorded in summertime surveys (except during the summer of
dredging, 1989), and a steep decline in populations of most species after 1992, including the
disappearance of the formerly most abundant species, Sesarma curacaoense. This species also
disappeared from station 15 on the east side of the ICWW. Crab numbers also declined at east
side station 10. Finally, the fiddler crab, Uca rapax, has become the dominant species and has
increased in numbers over the last several surveys at east side station 16.

Hand collections: Station 9 has maintained a typical rocky intertidal fauna throughout the
project. However, barnacles have declined while a vermetid gastropod, tentatively identified as
Petaloconchus varians, has increased substantially in numbers. Several red mangrove trees
along the fringe margin died during 1995, increasing the exposure of the site and perhaps
accounting for the appearance of encrusting sponges and colonial tunicates. Stations 13 and 17
have remained relatively unchanged, although attached bivalves have increased in numbers at
the former site since 1993. The gastropod, Batillaria minima, and the springtail insect, Anurida
maritima, dominate both stations.

vi



A. INTRODUCTION

Monitoring of benthic macroinvertebrate assemblages in the vicinity of Port Everglades
Southport began in September 1988 in anticipation of dredging of the Southport Turning Notch
and concomitant mitigation of mangrove habitats at adjacent areas of John U. Lloyd State
Recreation Areg Twice-yearly monitoring surveys were carried out from September 1988 to
January 1991 under the supervision of Sheldon Dobkin (Florida Atlantic University). Subsequent
surveys, from August 1991 to January 1997, were carried out under the supervision of Charles G.
Messing and Richard E. Dodge (Nova Southeastern Uﬁivcrsity Oceanographic Center). This
report documents the final, January 1997, survey, includes a summary of previous results, and

outlines general patterns and trends where visible.

A.l. History

Benthic macroinvertebrate communities at the Southport Turning Basin site and adjacent
areas of John U. Lloyd State Recreation Area were initially monitored in March, May, and
September 1988, before basin dredging and mangrove mitigation began.. Only results of
September 1988 sampling were reported. Nineteen stations were occupied during the September
1988 and January 1989 sampling periods as follows: eight stations in two transects north of the
proposed turning basin and 11 stations in four transects in John U. Lloyd State Recreation Area
on the east side of the Intracoastal Waterway (ICWW) (Figure 1). Tree removal for mitigation
began on the east side of the ICWW in late 1988, but scraping to intertidal level began. only after
the January 1989 sampling period. Dredging of the turning basin began in the first half of 1989
and destroyed several station sites along the northern margin of the turning basin before the
August survey. These stations were relocated ~10 m north for the August 1989 survey. Also in
August 1989, four additional stations were added [two on the west side (1a, 8a) and two on the
east side (10a, 13a) of the ICWW]. In January 1990, the turning basin approached final size;
planting of mangrove seedlings and cord grass was underway in some mitigation areas. By the
August 1990 sampling period, extensive mitigation and emplacement of ﬁprap was completed
~ along the east side of the ICWW; dredging continued in the turning basin but the margin was

almost completely lined with riprap.
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B. METHODOLOGY

Figure 1 illustrates locations of stations occupied for the January 1997 sampling period and
the kind of sample (Ponar grab, crab census, or hand collection) taken at each.

Shannon-Weaver Diversity Indices are calculafed for each station and, at Ponar grab and
hand stationé, for each replicate as well using the following equation:

S
H'= -Xpj In p;
i=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 (p; = p;

=p;...), 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') has
also been calculated for each station and replicate using the equation:

J'=H'/H'nax= H/In S

As a ratio between the diversity index (H') for a given sample and the maximum possible

diversity index (H'yax) for the number of species and specimens in that sample, evenness (J')

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

The original agreement specified on page 3 that "A mean S-W Index for each semi-annual
report will be determined and compared against that previously calculated for the previous semi-
annual samplings.” However, the great faunal differences found at several different sites (notably
stations 10a and 17 relative to most other stations), together with variations in the most abundant
species, rendered subh an overall index ﬁseless, if not misleadin/g. For examﬁlc, the tanaidacean,
Kalliapseudes aliciae, found almost exclusively at stati(;:-m 17, alone accounted for between 13%
and 24% of all specimens from all stations. An overall mean diversity index was, therefore, not
calculated. | '

Similarly, the original agreement indicated (also on page 3) that "Overall population counts
shall be split intb four categories of major Taxonomic groups; Polychaetes,' Peracaridan
crustaceans, Brachyuran crustaceans, and Sipunculans, and the percentages for each group

calculated", with other taxonomic groups (e.g., oligochaetes) included as necessary. Brachyuran



crabs never constituted a major taxonomic group in Ponar grab samples (unlike polychaetes,
peracaridans and sipunculans), and were sampled chiefly at other sites via a differgnt protocol
(excévation of individual burrows). They have been documented separately.

Modifications in sampling and handling protocols instituted during the August 1991 survey
to improve sampling accuracy in conformity with contract specifications have been maintained
through subécqucnt surveys, and are outlined under specific station methodologies below.

Samples for this final survey were taken chiefly during the first two weeks of January 1997
although hand collections were made during early February. Two crab stations (4 and 5) were

unfortunately omitted initially and sampled on 5 March 1997.

B.1. Ponar Grab Samples

Benthic grab samples were taken according to contract specifications with a 225-cm? Ponar

grab sampler at stations 1, 8, 8a, 9, 10a, 11, 13a, 14, 17, 18 and 19a, with three replicate samples

at each station. Please note that contract specifications called for a 225 cm3 grab sampler, but
this was an error. Such a grab sampler, 6.083 cm on a side, was not used by the previous
contractor and is not, to our knowledge, manufactured.

All samples were fixed in 5% seawater buffered formalin with rose Bengal stain and sieved
through a 0.5 mm mesh screen. Organisms and sediment retained on the screen were transferred
to 70% ethanol and sorted to most specific distinguishable taxa. Taxa were either idéntiﬁed by us
or sent to recognized experts for identification (Table 13). Nematodes and harpacticoid copepods
were not enumerated or included in diversity calculations. These organisms are normally treated
as meiofauna, not macrofauna. The relatively few large specimens retained by a 0.5-mm mesh
screen do not accurately reflect their true abundances. Similarly, a small number of planktonic
organisms (e.g., calanoid copepods) accidentally collected by the grab samplef were likewise not
included in counts and diversity calculations.

Modifications in sampling and handling protocols instituted during the August 1991 are as
follows: Mixed rocky and unconso.lidated substrates at several stations adjacent to riprap along
the ICWW required that the grab sampler be operated by a diver in order to ensure consistent
sample size. Shallow-water stations (10a, 17 and 19a) were sampled via hand-emplaced grab
sampler rather than shovel. This ensured that all samples collected at stations specified for grab-

sampler covered equal areas of substrate.



The previous contractor sieved and sorted through one-third of each sample. We sieved all
samples completely. Samples including up to approximately 0.5 liter of sediment retained on the
0.5-mm screen were sorted completely. When a larger volume was retained, we sorted through
half the sample, doubling the recorded number of each taxon. This protocol guaranteed more
accurate enumeration of collected organisms. (In a few instances in a few surve;}s, so much dense
mangrove péat was retained on the sieve that only a fourth of the volume was sorted through and
the number of counted organisms multiplied accordingly). Depths recorded for Ponar stations
sometimes differed somewhat among surveys because of tidal variations.

B.2. Crab Collections

Three 1.0-m? replicate quadrats were randomly placed within about 2.0 m of each other at
stations la, 2, 3, 4, 5, 6, 7, 10, 13, 15 and 16. Within each quadrat, all crab burrows were counted
and 10% excavated, and the inhabitants counted and identified in the field or collected and
identified in the'labOratory, according to contract specifications.

Modifications in sampling and handling protocols instituted during the August 1991 survey
to improve sampling accuracy in conformity with contract specifications follow. Contract

Speciﬁcations required that "Arboreal crabs are to be noted and recorded within a specified

" on

observation area..." The previous contractor recorded arboreal crabs only as "few,” "moderate”
or "abundant" without indicating the quantitative range of each term. Observations were made
in a circle of trees "approximately 3-4 meters in diameter." Because these crabs crawl out of
sight (into the canopy and around the far side of trunks and branches) upon approach, we
reduced the observation area in order to make more accurate counts. We counted crabs on trees
arising from a I.O-m_2 quadrat selected randomly within about 2.0 m of burrow-census quadrats.

Arboreal censuses were carried out first at each site to mi_nimize disturbance.

B.3 Hand Collections

Hand collections were taken at stations 9, 13, and 17, with three replicates at each station.
Each replicate sample covered an area of 0.1m? Justification for this sampling area is discussed
below. Organisms identifiable in the field were counted and released. Taxa unidentifiable in the

field were collected by hand, with forceps, or by agitating algae-covered rocks in a bég of
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seawater. Collected specimens were placed in plastic bags with seawater, fixed in 10% buffered
seawater formalin in the laboratory, and finally stored in 70% ethanol.

Modifications in sampling and handling protocols instituted during the August 1991 survey
to improve sampling accuracy in conformity with contract specifications are as follows. Contract
specifications required that "hand collections are to be performed within a measured area..."
The prcvioﬁs contractor made no mention of the area sampled. Each of our replicate samples
consisted of a 1.0-m transect 0.1 m wide (an area of 0.1 m?), parallel to the local waterline.
Replicates at each station were taken at about the same distance from the water's edge and no
more than ~1.0 meter apart. ,

We selected the 0.1-m? area for the following reasons. Intertidal environments are often
highly patchy and vertically zoned with distinct assemblages of organisms occupying immediate-
ly adjacent substrates. While a larger area would have reduced possible inter-replicate variability
due to local environmental patchiness and zonation (e.g., larger samples might have included
fauna on rocks with and without algal cover, and both high and low intertidal zone
assemblages), it would also have severely expanded sampling time, especially in densely
populated areas. For example, a 1.0-m* quadrat may be largé enough to include both low
intertidal oysters and high intertidal periwinkle snails, but requires either counting several
thousand barnacles or implementing statistically sophisticated subsamplihg protocols. We
reduced potential inter-replicate variability by taking all replicates at the same height above the
tide line. |

Contract specifications state that "organisms collected within a specified sampling area shall
be enumerated..." The previous contractor explicitly did not count the several species of
barnacles listed. Resulting diversity indices, therefore, did not accurately reflect community
structure. Our samples included an enumeration of all visible organisms as well as qualitative
notes on additional organisms observed on adjacent substrates. Because theh vast majority of
barnacles enumerated in this survey were small juveniles, they were often not identified below

the level of genus.



C. RESULTS (January 1997)

C.1. Ponar Grab Samples

Table 1 lists raw data for all samples by station and by replicate for all groups for the current
survey. Table 2 summarizes numbers and percentages of specimens by major taxonomic group.
Tables 5a-d éummarize numbers of the most abundant species for all surveys carried out by Nova
Southeastern Univcrsity‘(i.c.,. August 1991 to January 1997). Table 5a lists the three similar
“typical” stations on the west side of the Intracoastal Waterway (staﬁons 1, 8, 8a). Table 5b lists
the three similar “typical” stations on the east side of the IéWW (stations 13a, 14, 18). Table 5c
lists “atilpical” ICWW stations (9, 10a, 11) (see individual station descriptions below), and table
5d lists the Whiskey Creek stations (17, 19a). The most abundant species included in these tables
are those of which at least 25 specimens occur in one station in at least one survey. Table 6a
summarizes abundances of major taxonomic groups by station for all surveys. Table 6b
summarizes percent occurrence of major taxonomic groups by station for all surveys. Table 7
summarizes organism abundance, richness, diversity and evenness for all surveys.

A total of 9171 specimens was sorted from the 33 grab samples (11 stations with three
replicates each), a substantial decline from the August 1996 value, yet still higher than in-any
other survey since January 1994. Total species richness (190) exceeds that recorded in any
preceding survey, although only two stations (9, 18a) equal previous maxima, and ohly one (19a)
exceeds it. The 72 species recorded at the latter is the second highest richness found at any
station in any survey. Richness at five stations (9, 10a, 11, 18a and 19a) has exhibited a general

increase over the last six surveys. Where richness values have declined in 1997 from peaks in

1996, values remain higher than in 1995.

-

Stations 9 and 19a record diversity maxima in 1997. Fivé other stations either approach
maximum diversity values (1, 14), or record high levels not seen since much ea;lier in the project
(10a, 11, 18a). _With one exception (station 17), 1997 diversity indices at all stations are higher
than in either 1995 sﬁrvey. Station 17 has maintained a diversity index between 1.78 and 2.28
for almost the entire project. The index at station 10a continues to vary seasonally with higher
values in January surveys. -

Polychaete worms remain the most abundant group overall in 1997 (36.5%), followed by

peracarid crustaceans (21.9%), oligochaetes (15.4%) and mollusks (12.5%). These relative



abundances are similar to those reported for each group in both 1996 surveys (Table 6b).
Although such total values must be treated with caution because they sum data from very
different habitats, it may be noted that polychaetes account for between 35 and 46% of all
specimens in nine of the 12 surveys (with maximum and minimum contributions of 58.7 and
25.1%). |

The mosf abundant species overall in January 1997 are the gastropod Caecum pulchellum
(821), the polychaetes Aricidea philbinae (532) | and A. taylori (515), the oligochaete
Pectinodrilus molestus (278), and the tanaidacean Kalliapseudes aliciae (1487). P. molestus, and
K. aliciae owe their abundance to a single station (17); C. I/Julchellum occurs in numbers at four
stationsiand A. philbinae and A. taylori at five each (Table 1). Figures 2-4 illustrate common taxa
recorded during this project.

Overall polychaete richness (~78 species) is greater than that recorded in both 1996 surveys
(57 and 68 species in January and August, respectively), and is substantially greater than the low
recorded in August 1995 (38 species). The six species of amphipods found in 1997 is down from
the nine récorded in August 1996, but remains up substantially from the three found in August
1995.

A brief description of each station with a characterization of the January 1997 fauna follows.
Quantitative data,' i.e., total numbers of organisms, species richness, diversity index and
evenness, are given both at the end of Table 1, and in Table 7 with the data for all sufveys.

Station 1: West side of Intracoastal Waterway (ICWW) at NE corner of Southport Tuming_
Notch. Depth: approx. 3m. Bottom: fine muddy sand with finely divided mangrove detritus and
algae-covered rocks.

Polychaetes and oligochaetes again account for about 80% of the fauna. The former have
increased in absolute numbers over the last five surveys and noW account for 5?.9%, more than
in any survey since January 1993. Oligochaetes (21.6%) dropped below 1996 levels to numbers
and relative abundance found in 1995 (Table 2, 6a, b).

The most abundant species are the polychaetes, Aricidea taylori and Mediomastus
californiensis, and the oligochaete Tubificoides motei. Figure 5 illustrates the dominance of A.
taylori relative to its congener A. philbinae at this and the following two, adjacent stations (8 and

8a). Previously important taxa, the polychaete Lumbrineris verrilli and the gastropod, Caecum
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Figure 2. Common polychaete worms in Ponar grab samples. a. Aricidea taylori (Paraonidae), b. Aricidea philbinae
(Paraonidae), c. Nematonereis hebes (Eunicidae), d. Leitoscoloplos robustus (Orbiniidae), e. Lumbrineris verrilli
(Lumbrinereidae), f. Capitella capitata (Capitellidae), g. Mediomastus californiensis (Capitellidae) (from Uebelacker, J. M

& Johnson, P. G. 1984). :
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Figure 3. Common polychaete worms in Ponar grab samples. a. Sphaerosyllis taylori (Syllidae), b. Exogone dispar
(Sylidae), c. Ehlersia cornuta (Syllidae), d. Fabricinuda trilobata (Sabellidae), e. Cauleriella sp. A (Cirratulidae), f.
Prionospio cristata (Spionidae) (from Uebelacker, J. M & Johnson, P.G. 1984).
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Figure 4. Common gastropods and crustaceans in Ponar grab samples. Gastropoda: a. Caecum pulchellum, b.
Caecum imbricatum, c. Batillaria minima (from Abbott, 1974); Crustacea: d. Exosphaeroma productatelson
(Isopoda) (from Kensley & Schotte, 1989). e. Rutiderma darbyi (Ostracoda) (from Kornicker, 1983), f.
Kalliapseudes sp. (Tanaidacea) (possibly not K. aliciae) (from McSweeny. 1968).
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pulchellum are present in smaller numbers. Diversity indices and richness have remained about

the same for the last three surveys.
Station 8: West side of ICWW approximately 30 m north of station 1. Depth: approximately

3m. Bottom: fine muddy sand with finely divided mangrove detritus and scattered hand-sized,

algae-covered rocks.
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Figure 5. Numbers of the polychaetes, Aricidea taylori (open bars) and A. philbinae (solid bars) at west side [CWW

stations 1, 8 and 8a (data summed for all three stations in each survey; see Table 5a for raw data).

Polychaetes dominate (53.7%), followed by oligochaetes (35.5%). Although numbers of -
polychaetes have varied seven-fold during the project, they have always contributed substantially
to the fauna (~40-80%), and have remained between 55 and 65% over the last five surveys.
Numbers and proportion of oligochaetes has also varie;d widely, from 16 to 402 specimens, but
so has their percentage (6.9 to 48.0%). Together, the two groups have always accounted for ~75-

90% of the fauna here.
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The most abundant species is by far the polychaete, Aricidea taylori (42% of specimens)
Previously important taxa, the polychaete Lumbrineris verrilli, the oligochaetes Smithsonidrilus
hummelincki and Tubificoides motei, and the gastropod, Caecum pulchellum all remain present in
reduced numbers. All have been consistently abundant here (with a few exceptions) at least since
1992 or 1993. Total abundance and richnéss are less than in August 1996, 'but higher than in
January 1‘996 (Table 7). Diversity is slightly lower than in both 1996 surveys, but remains greater
than in any other survey since January 1993.

Station 8a: West side of [CWW approximétely 50 m north of station 8. Depth: approximately
3m. Bottom: fine muddy sand with finely divided mangréve detritus and scattered hand-sized,
algae-covered rocks.

Polychaetes (55.8%) have accounted for between ~50 and 62% of the fauna in all surveys but
one since January 1992 (August 1996, 43.4%, was the exception). However, absolute numbers
have increased threefold since January 1995. Oligochaetes (32.5%) .remain the second most
abundant group, as in most preceding surveys. The number of oligochaetes is only slightly below
that recorded in August 1996, and remains higher than in any other survey except August 1993
(Tables 2, 6a-b). |

The most abundant taxon is again the polychaete, A. taylori (54% of specimens), followed at
a distance by the oligochaete T. motei. A. taylori has been consistently abundant and T. motei at
least present in all surveys. The polychaete Mediomastus californiensis, previously abundant in
the August 1993 and January 1994 surveys, has again appeared in numbers in the last four
surveys (Table 5a). The gastropod, C. pulchellum, which increased in numbers from 1995 to
1996 has decreased to 1995 values. Organism abundance has increased almost continuously over
the last five surveys to a level in August 1996 not seen since Jax/mary 1994. Diversity is loWer in
January 1997 than in either 1996 survey, but higher than in either 1995 survey. Richness, though
slightly lower than in August 1996, remains higher than in any other survey si;lce January 1994
(Table 7). | |

Station 9: East side of ICWW at the SW corner of a mangrove island north of the northern
entrance to Whiskey Creek. Depth: approximately 1 m. Bottom: Very firm muddy sand.

Relative abundances of polychaetes and peracarids have exhibited a seasonal variation at this

station throughout the project, with polychaete values higher in summer (59-99%) than in

13



adjacent winters (40-66%), and peracarids relatively more common in the winter (15-35%) than
in summer (0-7%).

The most abundant taxa are the polychaetes, Leitoscoloplos spp. and Aricidea philbinae, the
ostracode, Peratocytheridea setipunctata and the cumacean Cyclapsis varians. In contrast to west
side ICWW stations 1, 8 and 8a, A. philbinae is more important than A. taylori at east side
stations (Figﬁre 6). The polychaete, Paraonis fulgens, abundant from August 1994 through
August 1995, declined substantially in 1996 and disappeared in 1997. The polychaete, Capitella
capitata, exhibited summertime peaks in 1992, 1995 and 1996. Richness in 1997 matches the
maximum value previously reported here (59 species in Jal;uary 1993). Diversity is greater than

in any previous survey (Table 7).

600

500

400

300

200

8

Numbers of specimens (summed for stations 9 and 10a)

o

8/91 1/92 8/92 1/93 8/93 1/94 8/94 1/95 8/95 1/96 8/96 1/97

Figure 6. Numbers of the polychaetes, Aricidea taylori (open bars) and A. philbinae (solid bars) at east side [CWW

stations 9 and 10a (data summed for both stations in each survey; see Table 5c for raw data).



Station 10a: Middle of shallow creek behind Environmental Edl_lcation Bldg., John U. Lloyd
State Recreation Area, east side of ICWW. Depth: approximately 0.1m (exposed at low tide).

Bottom: Sandy mud with numerous depressions.

Polychaetes dominate the fauna to greater extent (71.9%) than in either 1996 survey. Their
numbers are greater than in any winter survey since January 1993. Peracarid crustaceans again
exhibit the high relative and absolute abundances typical of all preceding January surveys, while

ostracodes occur at typically low winter levels (Figure 7).
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Figure 7. Relative abundances of ostracodes (solid bars) and peracarid crustaceans (hatched bars) as percentages of
total specimen numbers at station 10a, showing pattern of alternating greater proporti'ons‘ of peracarids and

ostracodes in January and August surveys, respectively.

The polychaete, A. philbinae, is far and away the most abundant species (40% of specimens).
The polychaete, Capitella capitata, is another consistently important species. Other species
typically occur in numbers during either the summer (e.g., the ostracodes, Cyprideis americana
and Peratocytheridea setipunctata) or winter (the amphipods Cerapus n. sp. and Grandidierella
bonnieroides). Richness and diversity are greater than in any survey since January 1993 and
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January 1994, respectively. Organism abundance is greater than in any winter survey since
January 1994 (Table 7).

Station 11: At north corner of the northern entrance to Whiskey Creek. Depth: approximately

4 m. Bottom: Fine mud among large boulders (riprap). (The January 1993 sample was taken in
fine mud at the base of the riprap in about 10 m depth because no suitable sediment could be
located among the boulders where.sampling normally took place.)

As in August 1996, polychaetes again approach the numbers recorded during the early stages
of this project (and not seen since January 1994). They remain the most important group (46.0%),
but do not dominate to as great a degree as in most precéding surveys due to higher relative
numbers of mollusks (16.0%) and oligochaetes (20.9%) (Tables 6a-b). The gastropod, Caecum
pulchellum, is again the most abundant species. Probably because of the difficulty we have
experienced in repeatedly sampling the same microhabitat at this station, only the polychaete, M.
californiensis (perhaps identified as Mediomastus sp. in some surveys), has proven a consistently
common species here. Organism abundance and richness in the last two surveys are higher than
in any survey since August 1993 and January 1994, respectively. Diversity is higher in January
1997 than in any survey since August 1992.

Station 13a: East side of ICWW opposite the Florida Power & Light discharge canal. Depth:
approximately 1.5 m. Bottom: Fine muddy sand with algal turf and algae-covered rocks.

Polychaetes dominate (51.1%) followed by mollusks (26.3%). Oligochaetes contribute less to
the fauna (5.7%) than in any previous survey. The most abundant taxa are the polychaetes
Nematoneris hebes and Mediomastus californiensis, and the gastropod, Caecum pulchellum. No
species has been a consistent dominant at this station. However, the gastropod C. pulchellum has
been at least present in every survey (and A. philbinae, in/all surveys but one), and the
oligochaete, Smithsonidrilus hummelincki, has occurred in double-digits in every survey
beginning in August 1992 (Table 5b). A. philbinae again typically outnumbers A taylori at this
station and the following, but not as consistently as at east side stations 9 and 10a (Figure 8).
‘With the exception of 1992, total organism abundance has been consistently higher in August
than in adjacent January surveys. Species richness and diversity has declined from both 1996
surveys, but femains higher than in both 1995 surveys (Table 7). ‘
Station 14: East side of ICWW opposite northern margin of Southport Turning Notch. Depth:

~1.5 m. Bottom: Fine muddy sand with algal turf and numerous algae-covered rocks.
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Figure 8. Numbers of the polychaetes, Aricidea taylori (open bars) and A. philbinae (solid bars) at east side ICWW

stations 13a and 14 (data summed for both stations in each survey; see Table 5b for raw data).

Polychaetes (46.3%) dominate, but to a lesser extent than in any survey since August 1992
due to a great relative and absolute increase in oligochaetes (24.8%). The occurrence of 70
specimens of micrurid nemertines in a single replicate (double the 35 counted in half the sample)
is responsible for the 11.5% contribution of némenine worms to the fauna. Peracarids have
occurred in higher numbers in every January survey excepting that of 1995.

In addition to the micrurid nemertine, the most abundant species are the polychaetes,

- Cauleriella sp. A, Aricidea philbinae and A. taylori, and the oligochaetes, Limnodriloides
rubicundus and Smithsonidrilus hummelincki. The latter three have remained consistently
common, if not abundant at least since August 1992. Howe'(rcr, dominant taxa have varied
substantially over the létst few surveys. The most abundant polychaetes i August 1996,
Cirrifonhia sp. A, Bispira melanostigma and Nematonereis hebes, never occurred in numbers
here before and have since disappeared. Aricidea philbinae, a consistent dominant in most
preceding surveys, almost disappeared in August 1996, but recovered in 1997. The polychaete
Glycera abranchiata (sometimes identified as Glycera sp.) has consistently occurred in greater
numbers in every January survey (Table 5b) (Figure 9). Species richness and total abundance,
though lower than in either 1996 survey, remain higher than in 1995. Diversity is slightly lower

than in August 1996, but higher-than in any other previous survey (Table 7).
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Figure 9. Numbers of the polychaete, Glycera abranchiata (including specimens identified as Glycera sp, in some

surveys) at ICWW station 14 (east side), showing generally larger populations in January surveys.

Station ﬂ Whiskey Creek on a line directly east of station 14. Depth: 0.2 m. Bottom: Coarse
shelly sand (incorrectly reported for August 1991 as fine muddy sand) with large shallow
depressions and scattered clumps of filamentous algae.

This station continues to exhibit a fauna that differs strongly from all other stations.
Peracarids again dominate the fauna (52.9%). Mollusks account for 18.7%. The numerical and
proportional dominance by polychaetes recorded in August 1995 appears to have Been a one-time
phenomenon (Tables 6a-b).

The most abundant taxa are the tanaidacean, Kalliapseudes a/l_iciae, the gastropods, Caecum
pulchellum and Batillaria minima, the oligochaete Pectinodrilus molestus, the sipunculan
Aspidosiphon muelleri and the ostracode Rutiderma darbyi: Two other typicai= taxa remain in
substantial numbers: the polychaetes Ehlersia cornuta and Nematonereis hebes. Three species of
the gastropod, Caecum, still occur. The isopods, Exosphaeroma diminuta and E. productatelson,
which have replaced each othef here during this project, probably represent the same species (M.
Schotte, personal communication). The abundance of the ostracode, Peratocytheridea
setipunctata, in the August 1995 survey, appears to have been a one-time phenomenon (Table

5d). Total organism abundance in 1997 is substantially lower than in August 1996, but remains
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higher than in any survey since August 1994. Richness and diversity have declin_cd from 1996
levels. ‘

Station 18: East side of ICWW opposite Southport Everglades container dock. Depth:
approximately 1 m. Bottom: Fine muddy sand with finely divided mangrove detritus, and algae-
covered rocks. '

Polychaetés (41.4%) dominate the fauna, followed by mollusks (29.8%) and oligochaetes
(11.8%). Because total abundance is relatively low and diversity high, no individual taxon
dominates the fauna. The most abundant species is the gastropod C. pulchellum. The polychaete,
Aricidea philbinae, present in every survey except August 1996, has again appeared in 1997. A.
taylori has remained present (since January 1992) in modest numbers (Tables 1, 5b). Organism
abundance has been higher in each January survey since 1992. Both richness and diversity have
generally increased over the last four or five surveyé (Table 7).

Station 19a: Whiskey Creek on a line due east of station 18 (10 m south of the southern
footbridge). Depth: 0.2 m. Bottom: Fine, peaty mud with some sand and shell debris.

Polychaetes dominate (43.6%), followed by oligochaetes (22.3%) and ostracodes (14.7%).
The latter have declined in numbers from August 1996, but remain more abundant than in any
other previous survey except that of January 1993. Peracarids have broken a long seasonal trend
and occur in no greater abundance in January 1997 than in August 1996. ‘

The most abundant organisms are the polychaetes, Aricidea philbinae, Fabricinuda trilobata
and, in one replicate, Monticellina dorsobranchialis, the oligochaete, Thalassodrilides
gurwitschi, and the ostracode Peratocytheridea setipunctata. This station probably represents the
least stable environment of all Ponar sampling sites. No species has been a consistent dominant
although the amphipod, Grandidierella bonnieroides, has maintained substantially greater
numbers in every J anuary survey (except 1997). Of the few that have occurred in large numbers
here, most have done so in fewer than half the surveyé. However, several species have now
remained consistently common for at least thé last two years: A. philbinae, Capitella capitata,
and M. dorsobranchialis (Table 5d). Organism abundance, richness and diversity are all higher in

1997 than in any preceding survey (Table 7).
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C.2. Crab Collections

Table 3 lists all crab census data including numbers of burrows, species and specimens,
diversity indices and evenness values for January 1997. Table 8 summarizes crab census data by
station (except burrow counts)-for all surveys, including those carried out by the previous
contractor. Station descriptions follow, below.

The substrate at all stations on the west side of the ICWW (la-7) (north of the Turning
Notch) is fine, black mud. However, the extremely dense mangrove root system often hampered
excavation of crab burrows. In addition, it was frequently difficult to distinguish between actual
crab burrows and simple openings and depressions between Toots. As a result, burrow numbers
reported at these stations are probably significantly inflated. However, while Uca (Ocypodidae)
excavates it's own burrows, the grapsid, Sesarma curacaoense, apparently hides in any hole of
suitable size, regardless of its origin. ]

Sesarma curacaoense, formerly the most abundant crab at the seven west-side stations, was
present in small numbers at five stations in January 1996, but disappeared completely from all
seven in August 1996 and has not returned. It has been declining in numbers here since 1994.
Uca spp. also declined here over several of the last surveys (0 specimens in January 1995; 6 in
August 1995; 3 in January 1996, and 1 in August 1996), but increased slightly to 8 specimens in
1997. Uca rapax remains in numbers on the east side of the ICWW at station 16, but disappeared
from station 15. The xanthid, Eurytium limosum, was last collected at any station-in August
1993. |

Only three tree crabs, Aratus pisonii, were observed at stations on the west side of the
ICWW, one at each of three stations. On the east side, they disappeared in both 1996 surveys
from station 16 where they were formerly most abundant, but reappeared in low numbers (2
specimens) in 1997. ’

Station la: Edge of red mangrove fringe adjacent to riprap at the northeast comer of the
Southport Turning Notch.: o

Station 2: In dense red mangrove fringe 10 m north of the Turning Notch and 10 m west of
the ICWW. |

Station 3: In dense red mangrove fringe 3 m east of a natural drainage creek, 10 m north of

the Turning Notch.
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- Station 4: In dense red mangrove fringe 10 m north of the Turning Notch and approximately
40 m west of the natural drainage creek. |

Station 5: In dense red mangrove fringe 30 m north of station 4.

Station 6: In dense red mangrove fringe 3 m east of the natural drainage creek and 10 m north
of station 3.

Station 7: In dense red mangrove fringe 30 m north of station 2.

Station 10: In an open area among scattered large red mangroves, east of the center of a small
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