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EXECUTfVES~RY 

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 collection~: Surveys from August 1991 to January 1997 enumerated 100,524 
organisms 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, Sesanna curacaoense. This species also 
disappeared from station 15 on the east side of the ICWW. CraJ> 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 thelast several surveys at eastSide 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 concomit~t mitigation of mangrove habitats at adjacent areas of John U. Lloyd State 

Recreation Area'! 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 1 anuary 1997. were carried out under the supervision of Charles G. 

Messing and Richard E. Dodge (Nova Southeastern University 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.t. 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, Ma.y, 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 (la, 8a) and two on the 

east side (lOa. 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 riprap 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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Figure 1. Map of project area showing all macroinvertebrate monitoring stations: Ponar grab stations 
(upright arrowheads); crab census stations (e); intertidal hand collection stations (+). 
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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 calculated for each station and, at POhar grab and 

hand stations, for each replicate as well using the following equation: 

s 
H'= -LPi In Pi 

i=l 

where Pi 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'max) when all values of P are equal (PI = P2 

=P3 ... ), 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: 

1'= H'/H'max= H'lln S 

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

diversity index (H'max) for the number of species and specimens in that sample, evenness (1') 

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 lOa and 17 relative to most other stations), together with variations in the most abundant 
,/ 

species,. rendered such an overall index useless, if not misleading. For example, the tanaidacean, 

Kalliapseudes aliciae, found almost exclusively at station 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 into 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 
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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 different protocol 

(excavation 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 subsequent 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.l. Ponar Grab Samples 

Benthic grab samples were taken according to contract specifications with a 225-cm2 Ponar 

grab sampler at stations I, 8, 8a, 9, lOa, II, 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 out 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 identified 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 ate normally treated 

as meiofauna, not macrofauna. The relatively few large specimens retained by a O.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 sampler ~ere 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 unconsolidated 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 (lOa, 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. 
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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 surveys, so much dense 

mangrove peat 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-m2 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 

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 1.0-m2 quadrat selected randomly within about 2.0 m of burrow-census quadrats. 

Arboreal censuses were carried out first at each site to minimize 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.lm2. 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 bag 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 previous contractor made no mention of the area sampled. Each of our replicate samples 

consisted of a l.O-m transect 0.1 m wide (an area of 0.1 m2), 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.I-m2 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-m2 quadrat may be large enough to include both low 

intertidal oysters and high intertidal periwinkle snails, but requires either. counting several 

thousand barnacles or implementing statistically sophisticated subsampling 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 n?t accurately reflect cOinmunity . 

structure. Our samples included an enumeration of all yisible organisms as well as qualitative 
, 

notes on additional organisms observed on adjacent substrates. Because the vast majority of 

barnacles enumerated in this survey were small juveniles, they were often not identified below 

the level of genus. 

6 
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C. RESULTS (January 1997) 

c.l. 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 Sa-d summarize numbers of the most abundant species for all surveys carried out by Nova 

Southeastern University (i.e., August 1991 to January 1997). Table Sa lists the three similar 

"typical" stations on the west side of the Intracoastal Waterway (stations I, S, Sa). Table Sb lists 

the three similar "typical" stations on the east side of the ICWW (stations 13a, 14, IS). Table Sc 

lists "atypical" ICWW stations (9, lOa, 11) (see individual station descriptions below), and table 

Sd 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, lSa) equal previous maxima, and only 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, lOa, II, ISa 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 1~~7. Five other stations either approach 

maximum diversity values (1, 14), or record high levels not seen since much earlier in the project 

(lOa, 11, ISa). With one e~ception (station 17), 1997 diversity indices at all stations are higher 

than in either 1995 survey. Station 17 has maintained a diversity index between 1.7S and 2.2S 

for almost the entire project. The index at station lOa 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 
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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 most 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. pulchellum occurs in numbers at four 

stations and 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 recorded 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 I, and in Table 7 with the data for all surveys. 

Station 1: West side of In~racoastal Waterway (ICWW) at NE corner of Southport Turning . 

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 59.9%, more than 
- - --. ;l 

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 taylod (SyIlidae), b. Exogone dispar 
(Syllidae), c. Ehlersia cornuta (Syllidae), d. Fabricinuda trilobata (Sabellidae), e. Cauleriella sp. A (Cirratulidae), f. 
Prionospio cristata (Spionidae) (from Uebelacker. J. M & Johnson, P.O. 1984). 

IO 

E 
E 



a 

d 

Figure 4. Common gastropods and crustaceans in Ponar grab samples. Gastropoda: a. Caecum pulcheLLum. b. 
Caecum imbricatum. c. Batillaria millima (from Abbott. 1974); Crustacea: d. Exosphaeroma producratelsoll 
(lsopoda) (from Kensley & Schotte. 1989). e . Rutiderma darbyi (Ostracoda) (from Kornicker. 1983). f. 
Kalfiapseudes sp. (Tanaidacea) (possibly not K. aliciae) (from McSweeny. 1968). 

II 



pulchellum are present in smaller numbers. Diversity indices and richness have remained about 

the same for the last three surveys. 

Station li: 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 ICWW 

stations 1,8 and Sa (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 varied 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 richness are less than in August 1996, but higher than in 

January 19Q6 (Table 7). Diversity is slightly lower than ih both 1996 surveys, but remains greater 

than in any other survey since January 1993. 

Station 8a: West side of ICWW approximately 50 m north of station 8. Depth: approximately 

3m. Bottom: fine muddy sand with finely divided mangrove 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 January 1994. Diversity is lower in 
/' 

January 1997 than in either 1996 survey, but higher th~n __ in either 1995 survey. Richness, though . 
slightly lower than in August 1996, remains higher than in any other survey since January 1994 

(Table 7). 

Station 2: East side of ICWW at the SW comer 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 
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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 spI'. and Aricidea philbinae, the 

ostracode, Peratocytheridea setipunctata and the cumacean Cyclapsis varians. In contrast to west 

side ICWW stations I, 8 and 8a, A. philbinae is more important than A. taylori at east side 

stations (Figure 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 January 1993). Diversity is greater than 

in any previous survey (Table 7). 
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Figure 6. Numbers of the polychaetes. Aricidea taylori (open bars) and A. philbinae (solid bars) at east side ICWW 

stations 9 and lOa (data summed for both stations in each survey; see Table 5c for raw data). 
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Station lOa: Middle of shallow creek behind Environmental Education Bldg., John U. Lloyd 

State Recreation Area, east side of ICWW. Depth: approximately O.lm (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 per~carid crustaceans (hatched bars) as percentages of 
" 

total specimen numbers at station lOa. showing pattern of alternating greater proportions 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 1'993 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 (~nd 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 preceding 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 OCCUII~d 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 lOa (Figure 8). 

With the exception of 1992, total organism aburidance has been consistently higher in August 

than in adjacent January surveys. Species richness and diversity has declined from both 1996 

surveys, but remains 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 nemertine 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~er, dominant taxa have varied 

substantially over the last few surveys. The most abundant polychaetes iIi August 1996, 

Cirriformia 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 17: 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 aliciae, the gastropods, Caecum 
/' 

pulchellum and Batillaria minima, the oligochaete Pectinodrilus molestus, the sipunculan 

Aspidosiphon muelleri and the ostracode Rutiderma darbyi: Two other typical taxa remain in 

substantial numbers: the polychaetes Ehlersia comuta and Nematonereis hebes. Three species of 

the gastropod, Caecum, still occur. The isopods, Exosphaeroma diminuta and E. productateison, 

which have replaced each other 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 declined 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. 

Polychaetes (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 phi/binae, present in every survey except August 1'996, has again appeared in 1997. A. 

taylori has remained present (since January 1992) in modest numbers (Tables l, 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 surveys (Table 7). 

Station 19a: Whiskey Creek on a line due east of station 18 (10m 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 January survey (except (997). Of the few tha(have occurred in large numbers 

here, most have done so in fewer than half the surveys. However, several species have now 

remained consistently common for at least the 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 (1a-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. fonnerly 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 survey& 

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.: 

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

the ICWW. 

Station J.: 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 1: In dense red mangrove fringe 10 m north of the Turning Notch and approximately 

40 m west of the natural drainage creek. 

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

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

of station 3. 

Station 1: 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 

island on east side of the ICWW north of the northern entrance to Whiskey Creek (directly west 

ofthe John U. Lloyd Park Environmental Education Building). 

Station 12: On high ground among Australian pine trees at a point intersected by lines 

running due east from station 11 (on the north side of the northern entrance to Whiskey Creek) 

and due north of station 13. Because of its location well outside the mangroves and the intertidal 

habitat of associated crabs, no crabs were ever found here. 

Station U: On muddy sand with small rocks and pebbles among shrubby white mangroves 

on the north side of Whiskey Creek, approximately 20 m west of the North Ocean Drive bridge. 

Station 12: In dense red mangrove fringe 35 m west of North Ocean Drive on a line running 

east from the north side of the Turning Notch. This site is relatively small area of mature red 

mangroves flanked to the north and south by mitigation areas. 

Station 16: Among tall red mangroves 110 m east of North Ocean Drive on line running due 

east of north side of Turning Notch. The substrate is fine, black mud. 

C.3. Hand Collections 

A total of 47.6 specimens representing 16 taxa was collected at the three hand collection 

stations. Table 4 lists all raw data, diversity indices and evenness values by station and by 

replicate. Table 9 summarizes organism abundance, diversity, richness and evenness values by 

station for all surveys. 

The snail. Batillaria minima, and the springtail insect, Anurida maritima, account for 44.5% 

and 23.3%, respectively, of all organisms enumerated, almost identical to the percentages 

recorded in August 1996. Numbers of encrusting sponges and colonial tunicates at station 9 are 

again estimates because it was not possible to determine precisely in all cases whether the small 

encrusting masses were connected or not. Results are summarized below. 
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Station 2: Intertidal rubble in a red mangrove fringe protected from heavy wave action by 

adjacent riprap on the southwestern corner of a small island along the east side of the ICWW just 

north of the northern entrance to Whiskey Creek (southwest of the John U. Lloyd Environmental 

Education Building). The substrate consists of numerous rocks (up to about 30 cm long) with 

chiefly red and green algal turf, and black encrusting cyanobacteria. 

The vermetid gastropod ? Petaloconchus varians is again the most abundant organism, 

outnumbering previously dominant Batil/aria minima and barnacles (Tables 4, 9). It has 

increased in numbers almost continuously since August 1991 while barnacles have exhibited a 

general decline (Table 9). Bivalves have been more abundant during the last six surveys than 

during the '· first six, although their numbers remain low. As noted in 1995, the site is more 

exposed to open water than it was earlier in the project. A qualitative visual assessment suggests 

that one or a few red mangrove trees along the edge of the fringe have died. Closer proximity to 

the Intracoastal Waterway may be responsible for the appearance of small encrusting sponges and 

colonial tunicates (under intertidal rocks) during the last 4-5 surveys. Vermetid gastropods are 

now noticeably abundant on adjacent large riprapboulders. 

Station U: Intertidal Jlluddy sand with numerous small rocks, pebbles and shells on the north 

side of Whiskey Creek, about 15m west of the North Ocean Drive bridge; replicates were taken 

at or near low tide, 1-2 m below most seaward mangrove pneumatophores. 

The fauna is dominated by the gastropod, Batil/aria minima (66.4%), followed by the 

springtail, Anurida maritima (22.0%). 

Station 17: Intertidal, coarse shelly sand and gravel with filamentous green algae and partly 

buried rocks, west side of Whiskey Creek, on a line running due east of the north side of the 

Turning Notch, about 500 m north of the northern footbridge. In taking all samples at the same 

level above the water line along the shore, replicates sometImes fell among or just below 

scattered red mangrove prop roots and white mangrove pneumatophores. 

Very few organisms, mostly Anurida maritima, were counted inside the transects. However, 

Batillaria minima was abundant at and below the low tide line, below the transects. Numerous 

flat tree oysters, /sognomon alatus, grew on adjacent prop roots. The hanging ends of red 

mangrove prop roots adjacent to the shoreline were heavily bored. 
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B. DISCUSSION 

0.1. Ponar Grab samples 

Nova Southeastern University personnel have now taken twelve surveys (six each in August 

and January). The following discussion begins with a description of the most recent, final survey 

of January 1997 and a comparison with immediately preceding surveys. An examination of more 

general trends follows. 

The total organism abundance of 9,171 specimens recorded in January 1997 represents a 

decline from the survey peak in August 1996 (14,335 specimens), but remains higher than in any 

other survey since January 1994 (12.294) (Table 7). Stations 1, 8. 8a, 11 and 19a all exhibit 

general increases in organism abundance over the last 4-5 surveys. while several others show 

distinct seasonal variations over the same period: stations 13a and 18a higher in January and 

stations 9 and lOa higher in August surveys. 

Overall species richness has increased over the last four surveys with a project maximum of 

190 species in January 1997. However. only four stations record continuous increases in richness 

over the same period. No distributional pattern exists; stations showing increases are scattered on 

both sides of the ICWW and in Whiskey Creek. Also, five stations recorded their richness 

maxima before August 1994. The 75 species found at station 14 in August 1996 represent the 

maximum richness value recorded during this project. 

Organism abundance and species richness exhibit an interesting pattern over the course of the 

project at stations 1, 8 and 8a on the west side of the ICWW. Both factors climb from low values 

in January 1992 to peaks in 1993 (through January 1994 for richness), decline through 1995 and 

rebound in 1997 (Figures 10, 11). A similar pattern exists at station 17 in Whiskey Creek (Table 

7) and, because of the large numbers generally recorded from ttUs latter station, a similar pattern 

holds for total organism abundance at all stations combined. However, the plittern is much 

weaker at stations 13a, 14 and 18a on the east side of the ICWW(Figure 12). 

Diversity indices were greater in both 1996 surveys than in both 1995 surveys at eight 

stations and increased progressively over the last four surveys at four of them (8, 8a, 11 and 18). 

Diversity decreased at least slightly at six of the eight (1, 8, 8a, 13a. 14, 17) and continued to 

increase at two (11 and 18a) in January 1997. With only a couple of exceptions early in the 

project. stations 9 and lOa have exhibited higher diversity indices in January surveys. Diversity at 
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Figure 10. Organism abundance by survey for stations I (solid bar), 8 (horizontal hatching), and 8a (diagonal 

hatching) on the west side of the ICWW. 
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Figure II. Species richness by survey for stations I (solid bar), 8 (horizontal hatching), and 8a (diagonal hatching) 

on the west side of the [CWW. 
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station 19a in January 1997 is the maximum recorded at this site, although it is not the result of a 

progressi ve trend here. 

At station 9, polychaetes dominate to a greater degree in August surveys, while ostracodes 

and peracarid crustaceaiIs tend to occur in greater numbers in January (Tables 6a-b). At station 

lOa, ostracodes are relatively more abundant in August while peracarids make up a greater 

proportion of the fauna in January. In other cases, apparent patterns have not been maintained 

quite throughout the survey period. Thus, at stations 1,8 and 8a, oligochaetes constitute greater 
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Figure 12. Organism abundance by survey at stations l3a (solid-bar), 14 (horizontal hatching),. and 18a (diagonal 

hatching) on the east side of the ICWW. 

proportions of the fauna in the August surveys from 1991 through 1994, but the pattern has since 

broken down at stations 1 and 8 and weakened at station 8a (Table 6b). Raw abundance data does 

not reflect this trend in proportions (Table 6a). At station 17, the polychaete Ehlersia comuta 

exhibits a pattern of August peaks interrupted by the occurrence of large numbers in the January 

1994 survey (Table 5d). A similar pattern for the polychaete Nematonereis hebes at the same 
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station breaks down further with a drop in numbers in August 1995, although the pattern resumes 

in 1996. 

The strongest pattern remains the apparent seasonal variation in peracarid crustaceans at 

sev~at stations, although this pattern is not perfectly consistent either. The cumacean, 

Oxyurostylis sp., the tanaidacean, Leptochelia rapax. and the amphipods, Cerapus n. sp. and 

Grandidierella bonnieroides. all tend to exhibit January increases in numbers at the shallow 

creek stations (9, lOa) and, to a lesser extent, the three east ICWW stations (Tables 5b, 5c; Figure 

7). They are all almost completely absent from August surveys at station 9. The polychaete, 

Glycera abranchiata, also tends to occur in larger numbers /at ICWW and shallow creek stations 

in January surveys (Tables 5a-5c; Figure 9). Specimens identified as Glycera sp. also probably 

belong to G. abranchiata. 

Tables 5a-d show that some species are consistently important faunal components at different 

stations in all, or virtually all, surveys so far. If they prove characteristic of their respective sites 

over a longer term, they may serve as useful· environmental indicators. It is widely recognized 

that changing physicochemical conditions control distributions of numerous polychaetes, 

mollusks and peracarid crustaceans (e.g., Boesch, 1977; Fenchel, 1977; Levinton, 1977; 

Uebelacker & Johnson, 1984; Lardicci et aI., 1991). Although Gaston (1984) notes that the role 

of paraonid polychaetes as environmental indicators is confused because of questionable 

taxonomy, the two commonest species found here are quite distinct and may prove useful. Thus, 

Aricidea taylori dominates at stations 1. 8. and 8a, while A. philbinae is most important at 9 and 

lOa (Figures 5, 6, 8). Other examples include Mediomastus californiensis (specimens identified 

as Mediomastus sp. in sOIne surveys are probably also this species; M. Milligan, personal 

communication) at station 1, Ehlersia comuta and Nematonereis hebes at station 17; the 

tanaidacean, Kalliapseudes aliciae, and the gastropod, Caecum pulchelium, also at station 17. 

A few species have become consistently important since the project began: the oligochaetes, 

Tubificoides motei, at stations I, 8, 8a and 18 beginning in August 1992; Smithsonidrilus 

hummelincki at stations 13a and 14, and Thalassodrilides gurwitschi (sometimes identified as 

Thalassodrilides sp., M. Milligan, personal commun.) at station lOa since January 1993; the 

polychaetes, Aricidea philbinae and A. taylori. also at 13a and 14 since January 1993 (although 

the latter disappeared from 13a in January 1997); the gastropod, Batillaria minima, at station 17 
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since August 1993. and the sipunculan, Phascolion cryptum. at station 19a in four of the last five 

surveys. 

Other species are similarly important. but less consistently so: the ostracode, Rutiderma 

da'rbyi, and the oligochaete Pectinodrilus moLestus. at station 17; the ostracode, Cyprideis 

americana. at station lOa. and the polychaete Capitella capitata at stations 9 and lOa. Other 

frequently common taxa are the polychaete, Mediomastus caLiforniensis at stations 8, 8a. 11 and 

18, Lumbrineris verrilli at 1 and 8, and the gastropod C. pulcheLLum at most ICWW stations. 

Several of the less consistently common species exhibited peak occurrences as part of the overall 

organism abundance peaks recorded from August 1992 through January 1994, and declined in 

1995. Some recovered in 1996: the oligochaetes. Tubiflcoides motei and Smithsonidrilus 

hummelincki. and the polychaete, Lumbrineris verrilli. at stations 1,8. 8a and 18. the oligochaete 

Limnodriloides rubicundus at station lOa. and the isopod. Exosphaeroma diminuta at station 17 

(Tables 5a-d.). Others, such the gastropod. Caecum imbricatum. did not. Still others. such as the 

polychaete, Paraonis fuLgens at station 9, appeared for a while and then declined (Table 5c). As 

mentioned in previous reports. it is not clear if any of these apparent changes represent post­

dredging changes. returns to pre-dredging conditions. or variations un-related to dredging and/or 

mitigation. 

The faunal change noted previously for station 17 in Whiskey Creek remains unchanged: the 

sipunculan Aspidosiphon cf. muelleri and the isopod Exosphaeroma diminuta appear to have 

replaced A. albus and E. productatelson. respectively. However, consultant Marilyn Schotte 

(Smithsonian Institution) has suggested (personal communication) that the two isopod species 

may not prove distinguishable. The gastropod Batillaria minima also remains abundant at station 

17 and may be responsible for the co-occurrence of A. cf. muelleri which is a more frequent 

resident of empty gastropod shells than its congener A. albus. However, consultants Mary Rice 

. and Julie Piraino (Smithsonian Institution) report (personal communication) that benthic shelf 

communities may support as many as six species of Aspidosiphon. Thus, A. albus and A. cf. 

muelleri may both occur in Whiskey Creek simultaneously although we have not yet found them 

together at the same time. The possibility also exists that one or the other has been misidentified 

so that a single species has occurred here throughout. The other major change at this site is the 

decline since August 1994 of the gastropod, C. imbricatum. and the appearance, beginning in 

January 1996, of Caecum textile (Table 5d). The August 1995 disappearance of the ostracode 

27 



, 
Rutiderma darbyi and its replacement by Peratocytheridea setipunctata appears to have been a 

one-time phenomenon. 

Several species previously reported as transients remain so and have not reappeared at their 

respective sites. Examples include the polychaetes, Tharyx marioni at stations 1, 8, 8a and 11 in 

January 1993; Lumbrineris test~dinum at stations I, 8, 9, 11, 13a, 14 and 18 in August 1992; 

Nematonereis hebes at station 8 in January 1993; Sphaerosyllis longicauda at stations 13a, 14 

and 18 in January 1993; Branchiomma nigromaculata at station 11 in August 1991; the 

nemertine, Hubrechtella dubia, at stations 13a and 18 in August 1992; and the ostracode, 

Harbansus paucicheLatus, at station 17 in January 1992 (Tahle 5a-d). Several other transients 

have reappeared in numbers after at least year-long absences. Examples include the polychaetes, 

LeitoscoLoplos robustus at stations 9 and lOa; Pseudopolydora spp. and Exogone dispar at 

stations 13a and 14; the ostracode Peratocytheridea setipunctata at station 13a, and the 

nemertine, Tubulanus pellucidus at stations 17 and 19a. A few transients reappeared in January 

1997 after long absences, but only in small numbers: Leitoscoloplos robustus at station 14 and 

Laeonereis culveri at station lOa. 

Because the previous contractor did not identify most ' polychaetes and non-decapod 

crustaceans to species, and apparently completely overlooked ostracodes, oligochaetes. 

nemertines and the gastropod genus Caecum, comparison of his data (September 1988 to January 

1991) with surveys carried out by Nova Southeastern University is limited. However, some data 

allow recognition of faunal . similarities and differences before and after dredging at some 

stations. The previous contractor reported numbers of specimens for both crab and grab stations 

together; they are included here as originally reported (Table lOa, b). His summary data for the 

September 1988 through January 1990 surveys are given in Table 11. 

Station 17 provides the best data for pre- and post-dredgir{g comparison. Dobkin's surveys 

include substantial numbers of sipunculans (either unidentified or referred to Phascolion 

strombus) and tanaidaceans (unidentified species E). It seems most likely that these taxa actually 

represent Aspidosiphon sp. and Kalliapseudes aliciae, respectively. They are found in similar 

numbers in Dobkin's final survey and our initial survey, and they suggest that the community at 

station 17 was relati vely unaffected by the dredging. 

At the three stations on the west side of the ICWW (1, 8, 8a), Dobkin records substantial 

numbers of a sabellid polychaete (his species F), particularly during the survey most likely 
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affected by dredging (August 1989). Its absence in his three subseguent surveys (with the 

exception of a single specimen at . 8a in August 1990) suggests that dredging may have 

significantly affected the fauna here. However, we reported substantial numbers of the sabellid 

Fabricinuda------tr.ilobata at station 8 in January 1993, and both F'. trilobata and Bispira 

meLanostigma at station 8a in August 1993 (Table 5a). Both species also occur in numbers, 

although rarely, at stations on the east side of the ICWW (Table 5b). The possibility thus exists 

that they may merely be transient species. However, Fabricinuda trilobata is a brooder with non­

planktonic larvae that crawl away from their maternal tube (Rouse and Fitzhugh, 1994). As such, 

restoration of populations may require a more extended period following a disturbance than 

would a broadcast spawning species. 

Finally, it is worth noting that the benthic macroinvertebrate fauna of the Intracoastal 

Waterway appears to be unusually diverse (in terms of species richness) for a subtropical 

estuarine environment. Numbers of taxa distinguished as species (i.e., either identified to species 

or recognized as the single representative of a genus or higher group) are listed by major 

taxonomic group as foHows: 

Platyhelminthes 7 Oligochaeta 25 
Nemertina 19 Ostracoda 18 
Gastropoda 32 Peracarida 42 
Bivalvia 30 Decapoda 26 
Polychaeta 150 Other 21 

We collected a total of 370 species in Ponar grab samples for all surveys beginning in August 

1991. Table 12 lists all species taken. The 150 species of polychaetes are equivalent to 25% of 

the 593 species collected by the Minerals Management Service survey of the entire northern Gulf 

of Mexico (4.5-189 m) (Uebelacker & Johnson, 184). The figure represents a far greater number 

than recorded in several other warm temperate to tropical estuaries: Ortobello ~goon, central 

Italy, 79 species (Lardicci et al., 1991); Bahia de San Quintin, Baja California, 39 species 

(Calderon-Aguilera, 1992); Jaltepeque Estuary, EI Salvador, 30 species (Molina Lara & Vargas 

Zamora, 1995); Isla Rasa, Gulf of California, 17 species (Salazar Vallejo, 1990); Bay of 

Tabunsu, Republic of Guinea; 45 species (Shalovenknov, 1997), although our sampling effort 

was also substantially greater than in these studies. Thus, it is not surprising that Sanchez-Mata et 

al. (1993) found 59 species of malacostracan crustaceans at 48 stations across the estuarine Ria 
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de Ares-Betanzos (NW Spain) while we found 47 species at eleven stations spanning a narrower 

range of habitats. 

D.2. Crab Collections 

The ground-dwelling crab fauna at the seven stations west of the ICWW (north of the 

Turning Notch) has typically consisted of the grapsid, Sesarma curacaoen,se, the ocypodid, Uca 

thayeri (and, less commonly, U. speciosa) , and the xanthid, Eurytium limosum. With few 

exceptions, each species has been present in greater numbers, or only present at all, in August 

surveys, including those made by Dobkin beginning in September 1988 (Table 8; his crab data 

are also' presented in Tables lOa and lOb as originally submitted in combination with Ponar data; 

his summary data and diversity indices are given in Table II). The only exception has been small 

juvenile Uca sp., unidentifiable to species and commoner in January. However, all species have 

declined in numbers over the last few years. For example, the most recent peak crab abundance at 

any of these stations was recorded in August 1992. Sesarma curacaoense, the dominant species 

here throughout most of the project, has not been found in double digits per station since August 

1993 and has not been seen at all since January 1996 (Figure 13). 

R . 
III 
C o 
;I 

S 
!!?. 

~ 
() 

'0 
Q; 
.c 
E 
~ z 
C 
111 
Q) 

:::a: 

20 

15 

10 

5 

o 

·5 

J ~ 
~~ 

~ 

~~ . ·f 
'. f" . . . ~~ I .... 111. T 

---r--r--=-~-+~.---r--~~·_· ~ .. " ·L.-r ... 
Sep Jan Aug Jan Aug Jan Aug Jan Aug Jan Aug Jan Aug 
88 89 89 90 90 91 91 92 92 93 93 94 94 

Jan Aug Jan Aug Jan 
95' 95 96 96 97 

Figure 13. Mean abundances <±std. dev.) of the grapsid. Sesarma curacaoense. at crab stations la to 7 (north side of 

Southport Turning Basin). September 1988 to January 1997. Note a) generally larger numbers during summer 

surveys. b) overall decline after 1992. and c) low numbers in August 1989. during dredging. 
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The low numbers reported in August 1989 perhaps reflect dredging-related disturbance. 

Dredging of the turning notch began in the summer 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 to the north for the August 1989 survey. Similarly, Uca thayeri, usually the next 

most common species, has been found only singly at any stahon since August 1994. Eurytium 

limosum has been absent here since January 1993 (Table 8). 

Tree crab (Aratus pisonii) abundances have also gradually declined here, with the peak: 

abundance at any west ICWW station occurring no more recently than August 1993 (Table 8). 

With the exception of station 5 (3 and 6 specimens in January and August 1996, respectively), no 

more than two specimens have been counted at any station since August 1995. By contrast, no 

station recorded fewer than three specimens each in August 1991 and January 1992. Most 

recorded five or more each. 

Sesarma curacaoense, Uca thayeri and Eurytium limosum occurred at stations 10 and 15 in 

John U. Lloyd Park from 1988 to 1991, but have essentially vanished since then. Only one 

specimen each of E. limosum and U. thayer; have since been found here. Crabs have been rare in 

general at station 10 since 1992. At station IS, Uca rapax first appeared in January 1992 and has 

since been the most common species. 

At station 13, along the northern edge of Whisky Creek, Uca pugilator has been the most 

common species in most surveys. At station 16, in the mature John U. Lloyd Park mangrove 

forest, Uca rapax has dominated, especially since August 1992. 

D.3. Hand Collections 

It is difficult to compare results obtained at hand collection stations by the previous 

contractor with our results for two reasons: the previous contractor did not specify the area 

surveyed, and only began distinguishing grab, crab and hand samples at stations 9, 13 and 17 in 

August 1990. His results are summarized in Tables lIe and 12. The few points that can be drawn 

are included in discussions of individual stations, below. 

Station 9 continues to maintain a generally typical intertidal fauna. However, barnacles 

continue a general decline in numbers that began in 1995, and the vermetid gastropod, 

? Petaloconchus varians, continues the general increase in numbers exhibited throughout the 
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project. It has been the most abundant species in the last two surveys (August 1996 and January 

1997). Qualitative visual assessments (August 1995 and 1996) indicate that barnacles remain on 

adjacent riprap but suggest that they are not as abundant as previously, while vennetids have 

become abundant. 

Since August 1995, fewer prop roots have existed between the sample site and the fringe 

margin which, in turn, appears about 1-2 meters further inshore from the line of riprap boulders 

than previously. One or a few red mangrove trees along the water's edge have died. The 

appearance of an unidentified encrusting sponge and a colonial tunicate on the undersides of 

rocks in the transects over the last 4-5 surveys (Table 9) may be associated with this erosion of 

the red mangrove fringe. The gastropod, Batillaria minima, has declined in numbers over the 

same period, although it rebounded somewhat in January 1997. Otherwise, the 1996 and 1997 

surveys record most of the species found in earlier surveys. 

In addition to the quantitative 0.1-m2 transects, we also qualitatively surveyed the barnacle 

fauna adjacent to station 9 in January 1997, as follows: 

1) Intertidal rocks adjacent to replicate 1: Chthamalus angustitergum, Balanus amphitrite. 

2) Intertidal rocks adjacent to replicate 3: Chthamalusfragilis. B. amphitrite. 

3) Intertidal riprap adjacent to station 9: C. fragilis. B. amphitrite. Newmanella radiata. 

Chthamalus angustitergum was not included among the species recorded within station 9 

transects because it was only . found on rocks adjacent to replicate 1, in which no barnaCles 

occurred. However, specimens recorded as Chthamalus stellatus in August 1993 and both 1994 

surveys may represent this species. C. stellatus is actually a European species (Pilsbry, 1916, and 

P. McLaughlin. personal communication). Pilsbry (1916) treated C. angustitergum as a 

subspecies of C. stellatus, although he suggested that it was probably distinct. Ross (1968) 

formally raised it to specific rank. We also found Balanus amphitrite on interti?al rocks on the 

mud flat immediately southwest of the John U. Lloyd Park Environmental Education Center (20 

m south of grab station lOa). 

The previous contractor apparently examined the entire intertidal zone at station 9 because he 

reported both high intertidallittorinids (e.g., Littorina ziczac and Tectarius muricatus) and lower 

intertidal Batillaria minima and a sponge. He noted (but did not enumerate) the barnacles, 

Balanus amphitrite, Chthamalus sp. and Tetraclita squamosa (=T. stalactifera) from September 

1988 through August 1989. Subsequently, Chthamalus sp. was recorded in August 1990, and B. 
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amphitrite in January 1991. We observed T. stalactifera on riprap adjacent to station 9 transects 

during several surveys. Dobkin also reported a vermetid gastropod (identified as Spiroglyphus 

annuLatus, but probably the same species identified by us as ?Petaloconchus varians) in 

September 1988 (not enumerated) and January 1991 (1 specimen). 

At station 13, the fauna continues to be dominated by the gastropod, Batillaria minima and 

the springtail insect, Anurida maritima, accompanied by smaller numbers of the bivalves, 

Brachidontes exustus and Crassostrea virginica. The latter two have been consistently present 

since January 1994 (and sporadically before that). Large numbers of small Balanus sp. have been 

recorded occasionally as larger rocks have fallen within randomly placed transects (although 

barnacles have not occurred on all larger rocks at this site). 

Batillaria minima declined in 1996 from the large numbers recorded in the 1995 surveys, but 

rebounded somewhat in 1997. It remains the most common organism. Anurida maritima has 

increased over the last three surveys to numbers similar to those recorded earlier in the project. 

Its abundance in January 1997 is the third highest reported at this station. Both the gastropod and 

insect vary in their distribution along the shore with the changing tide so their numbers counted 

within the transect areas at any given moment may not accurately reflect population sizes. 

In August 1990, Dobkin reported B. minima, C. virginica, three species of Uca, and a large 

number of the small hermit crab, Clibanarius tricolor here. In January 1991, he again recorded B. 

minima and at least two species of Uca. His reporting of both Uca spp., found by us among 

mangrove pneumatophores above our transects, and hermit crabs, occasionally found by us under 

rocks within the transects, again suggests that he sampled a broad intertidal area here. 

At station 17, B. minima and A. maritima are again the most common organisms. Although 

few B. minima were found within transects in January 1997, the species was abundant at and 

below the water line, outside the transects. (The station was surVeyed at low ti~e.) The sporadic 

appearance of the bivalve, lsognomon alatus, here is due to its scattered presence on red 

mangrove prop roots and their occasional inclusion in randomly placed transects. In January 

1997, numerous specimens were observed on prop roots adjacent to the transects. 

In August 1990, the four taxa recorded here by the former contractor were never found by us: 

the isopod Sphaeroma sp. (although this may be the same as the sphaeromatids, Exosphaeroma 

spp., collected by us in the subtidal grab samples), an unidentified sponge, the wood-boring 
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bivalve Bankia gouldi, and the mud crab, Eurytium limosum. He recorded no specimens of any 

species in January 1991. We apparently did not sample the same local habitats. 
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TABLE 1. Grab Collection Stations: raw data, diversity (II') and evenness (J'): January 1997. 

1 STATION 1 1 1 1 I I 8 I I I 8a I J I , ~ 1 1 10. 1 1 I 111 I 1 13a 1 I 1 14 1 1 1 17 1 1 1 188 1 1 1 198 1 ITOTI 
1 1 1 :i 3 1 1 I 2 ;, 1 1 2 I ;, I 1 2 1 3 1 1 1 2 1 3 1 1 1 2 1 3 11121;'1112131 1 1 :i 1 3 1 1 1 2 1 3 1 1 1 2 I 3 _1 J 

-fAXON 
Phylum CNIDARIA 

Ordca- ACTINlARIA 
UnideDlitied aclini8.11 8 6 2 10 10 1 6 6 12 1 62 

Phylum PL,ATYHELMIN11IF3 
~KALYPTORHYNCHA 

UDidentified blyplOlb)'DCb 2 1 1 2 6 4 1 2 19 
UnideDlified 1IIlbe1lari8.11 2 1 3 

Phylum NEMERTINA 
~PALEONEMERTEA 

Family CEPHALOTHRICIDAE 
?CeplraltJlluU 'p. 2 2 4 

Family CARINOMIDAE 
CDrlnollllllTt!IIIIlphOTOS 2 I 4 8 15 
CDrlnomella ItJctea 2 2 3 2 2 2 2 I 16 

Family TUBULANIDAE 
TubultJtlus pellucldus 4 2 2 2 2 2 I I I 1 4 4 18 12 10 4 2 6 21 14 20 2 4 I 1 2 143 

Order HETERONEMERTEA 
I Family BASEODISCIDAE 

Baseodlscus IloridallUS _I I 
?Baseodiscus 51'. 2 4 6 . 

Family MICRURIDAE 
UnideDlified m1aurid I 2 2 8 70 2 85 

Family UNEIDAE 
UnideDlified IiDe.id 2 2 2 4 4 4 18 

Order HOPLONEMERTEA 
Family AMPHIPORIDAE 

?AmphlpofllS &p. 6 2 2 4 2 I 17 
Family TBTRASTEMMIDAE 

TetnJslemmll worti 1 2 1 3 
HoplcmemerdaeJLN 114? I 1 2 

UDideDlified lICIDMioc 1 I 2 
Pbylum MOLLUSCA 
CIIA GASTROPODA 

Family CBRITHIDAE 
c:eritlltum alTatum 2 2 

Family CAECIDAE 
Caecum pU1cllellum 4 2- 6 10 4 2 4 4 I 10 4 42 18 62 74 4 8 6 206 133 52 28 94 43 821 
Caecum imbricatum 3 7 S 15 
Caecum latlle 8 5 ~ 16 
Meioceras nilidum 2 2 

Family POTAMIDIDAE 
Balillarill mbtJma 7 8 39 30 SS IS S 13 172 

Family RISSOINIDAE 
Rissollla calesbytJIIIJ 2 2 

Family BUlLIDAE 
Bulla striata 2 4 I I 2 4 2 2 18 

Family Haminoeidac 
HamllIOt!a alllillarum I I ' -
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TABLE 1. Grab Collection Stations: raw data, diversity (H') and evenness (f): January 1997. 

1 STATION J I 1 1 I I I I I J 8a I I . I 9 I I 1 lOa 1 I 1 11 I I 1138 1 ~ 1 14 1 I 1 171 I 1 188 1 I 1 19a 1 ITOTI 
1 uP I(;ATE I 1 :I: J 3 I 1 1 I 3 I 1 1 1 I 3 I 1 i~L~~ 1 ~ 1 1 3 I 1 1 1 1 3 I 1 11 1 3 I 1 1 1 1 3 I 1 1 1 3 I 1 1 13_ I 1 1 1 1 3 I 1 

'I'AXON 
Hamifloea sllccinea 2 2 
Haminoea sp. 2 2 

Uoident opislhbranch (uated) 6 2 8 
UoidcDl opisthobranch (shelled) 2 2 

Class BIVALVIA 
Family WCINlDAE 

Codakia orblclllata 2 2 4 
LllcilUl sp. 2 2 4 
ParvilllCllUI mullUifll!tJta 2 ·2 

Family LEPTONJDAE 
Uoidenlified \eplDoid 4 8 12 

Family LYONSIIDAE 
Lyons;" JIoridana 2 2 
Lyonsla sp. I I 

Family TBUJNIDAE 
Macoma constricta 4 2 2 2 I 3 I 1 14 4 2 2 1 I 40 
TellilUl sp. I 1 

Family SEMELIDAE 
CllIfIiflgla coarctaltl 8 8 
Cumiflgia sp, 2 2 4 

Family SOLECURTIDAE 
Tagelus divlsus 1 I 
Tagelus Bp. 1 I 

Uoidenlified bivalve 2 1 3 
Phylum ANNELIDA 
aassl'OLYCBAETA 

Order ORBINDDA 
Family ORBINDDAE 
Le/toscolaptas fragilis 4 4 8 
Leltoscoloplos robustus I 19 4 4 28 
Leltoscofaplos Ip. 3S 31 1 2 69 
NalnereLs Ip. 2 1 3 
Orbl";" riseri 2 2 
Scoloplas rvbra 4 12 16 
Scoloptas teJUIIIQ 1 1 2 
umClellllllCO OI1IIJIIJd? I I 

Family PARAONJDAE 
Aricldea philbinae 2 22 8 2 2 IS IS 23 27 62 2jl6 6 6 24 20 4 2 I 17 28 40 S32 
Aricldea taylori 72 44 20 46 38 26 72 54 20 2 I 23 6 20 36 4 14 4 8 . I 4 SIS 
Aricldea sp. 2 2 
c:trropllOTIIS 8p. 2 2 

Order COSSURIDA 
Family COSSURIDAE 

CosSllra soyeri 2 2 4 2 2 12 
Order SPIONJDA 
Family SPIONIDAE 
Apoprionospio pygmaea 2 2 
Po/ydDra soclalLs 2 4 2 8 

./ 



TABLE 1. Grab Collection Stations: raw data. diversity (H') and evenness (1'): January 1997. 

I STATION I I 1 I 1 I 8 I 1 I 8a I 1 I 9 I I. I lOa I I I 11 I 1 I l3a I I I 14 I J I 17 I 1 118a I I I 19& I 1 TOT I 
I REPLICATE 1 1 I 1 I J 1 1 I Z I 3 1 1 I 1 I 3 1 I I 1 I 3 I 1 I 2 I 3 I 1 2 I 3 L 1 J 2 J 3 I 1 Z ;t I I I 1 I 3 1 1 I 1 3 I 1 I ~ J 3 I I 

TAXON 
PrioNJspio cristala 4 2 2 2 1 4 4 1 1 21 
PriOllospio Mlerobranchio 2 4 2 1 3 3 1 2 2 2 2 10 11 13 58 
Prionospio mu/tibranchUJta 2 2 4 
PrioNJspio pettinsi 2 6 2 1 11 
PrioNJspio 'p. 2 2 
PselldopOlydora sp. B 2 2 2 2 1 2 4 10 14 14 4 2 1 60 
Scoklepis lexaM 1 1 
Spio pelliboneae 1 4 S 

Family MAGELONIDAE 
Idagelona peltiboneae 1 1 

Family CHAETOPTERIDAE 
Spiochaetopterus 70cllkUus 2 2 

Family ClRRATULIDAE 
ea"leriella sp. A 4 1 7 2 76 32 10 13 11 3 159 
(Auleriella 'p. S 2 1 14 6 31 
Chllelovme 'p. 2 2 2 2 8 
Cirratu/us sp. 1 , 2 2 5 
Clrri/ormia sp. A 2 14 4 2 1 23 
Cirri/ormia sp. I 1 
MOn//ceIliM dorsobranchUJlis 2 2 2 80 2 88 
Unidentified cirratulid 14 2 4 6 2 4 S 2 1 1 4 14 2 10 40 4 2 2 9 1 1 133 

Order CAPITELLIDA 
Family CAPITEUJDAE 

C4pitella Cap/talll 3 1 4 3 20 41 2 8 4 14 6 1 14 10 131 
c:opitollUlSlIlS sp. 2 2 4 
MediomtulllS californiensis 14 12 22 16 10 12 2 18 6 1 2 2 6 18 18 14 6 2 14 10 4 209 

FPDily 
Um 4 2 6 

Order OPHELDDA 
Family OPHELIIDAE 
Armandia agllis 2 1 

Order PHYILODOCIDA 
Family HESIONIDAE 

MlcropltllJtJlmIU sp. 1 2 3 
PodIlrke obscura 1 1 

Family SYUJDAE 
BrallUl sp. 1 1 
Eltlenla COI'II/ltQ 2 2 2 34 17 4 4 2 67 
Exogone d/spar 2 2 3 18 16 4 2 2 2 2 2 1 1 7 20 4 88 
OdmrIosyUis enopla 2 2 1 5 
Sphaerosyllis labyrinthophlla 2 2 1 3 24 2 2 2 2 4 44 
Sphaerosyllis piri/eropsls 2 1 3 
SphaerosyUis ct. renaudoe 2 2 
SphaerosyUis riseri 4 1 . 6 11 
Sphaerosyl/is taylori 8 34 13 4 2 2 7 33 2 1 1 8 2 117 
St~ptospinigera MteroSelil 2 2 
SI~ptosyUis peIIiboneae 2 1 1 1 2 28 8 2 1 1 4 1 52 
Unidentified syllid 2 2 
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TABLE 1. Grab Collection Stations: raw data, diversity (H') and evenness (J'): January 1997. 

1 STATION 1 1 1 I I r 8 J I I Sa I I I 'I ~ I lOa 1 1 1 11 1 1 1 13. 1 1 1 14 I 1 1 17 1 1 1 lB. 1 1 1 1,. 1 --.TOTl 
1 RErLll:A'u£ 1 1 2 3 1 2 :f) 1 1-21-3 1 1 I 2 3 ~ I 2 I 3 1 I J 2 1 3 1 1 I~J 3 1 1 2 311121 3 1112131 1 1 2 l-:r~ 1 

TAXON 
Family NEREIDAE 

Loeonerels eu/veri 1 1 
SteninoMrels """"iii 1 . 1 

Family GLYCERIDAE 
G/yeera abranehlllt4 4 2 2 12 6 4 2 3 3 8 5 4 3 2 6 12 2 2 6 6 6 10 10 120 - . 

Order AMPHINOMIDA 
Family AMPHINOMIDAE 

Parrzmph/nome sp. B 2 2 4 
Order EUNICIDA 
Family EUNICIDAE 
Ma'P"ysa cr. (;OII/ena 4 4 
Nem4rourels hebes 2 30 44 52 29 7 8 4 176 
Unidentified eunicld 4 4 

Family LUMBRlNERIDAE , 

Lumbrineris renuls 2 2 
Lumbrineris vemUi 4 12 4 2 8 6 6 12 4 3 6 15 10 14 28 2 16 10 4 4 6 4 20 10 10 220 

Family ARABELLIDAE 
Dri/onereis sp. C I I 

Family DORVIlLEIDAE 
Ophryotroeha sp. A 2 6 2 10 
Sehistomeringos ·tnulolplli 4 4 
Unidentified dorviUcld I I 

Order STERNASPIDA 
Family STERNASPIDAE 
Srenuupls seutaIQ 2 2 2 I 7 

OrderTEREBEUJDA 
Family TEREBELLIDAE 

Lolmia medusa 2 2 
Po/ycimu sp. 4 4 
Streblosom4 hal't7llaMae 2 2 2 6 12 
Unidentified terebeUld 2 2 4 

Family TRICHOBRANCHIDAE 
Terebellides stroeml 6 6 

Order SABEl.LIDA 
Family SABELLIDAE 

Blsplra melallostlgmtJ 4' 4 8 
Branehiomma nigrom4eu/ara 3 1 2 6 
ChaM ct. ameriQ1114 1 1 2 I S 
Fabrielnrula tri10bata 2 3 1 2 2 16 6 6 16. 2 9 23 47 135 
Loonome sp. 1 4 13 S 2 2 I 4 S I 38 
Megalomma ap. B 4 4 
Um 1 I 

Family SERPULIDAE 
:>aImaclna sp, 2 2 

<lass OLlGOCBAETA 
Family TUBIFlCIDAE 

Ctenodrilus serraJus 1 1 

Llmnodrlloides baculotus 1 2 2 S 



TABLE 1. Grab Collection Stations: raw data, diversity (H') and evenness (Jf): January 1997. 

I STATION I I 1 I I I 8 I I 8a I J I 9 I I lOa I I I 11 I I I 13a I I I 14 J I I 17 I I I 18a I . I I 19a J I TOT I 
I REPLICATE IIIZI3111Z131 1 IZI311ll 13111Z1311 ~ I 3 I I I ~ J I I ~ I 3 I 1 I.~ 1.~..1 -.! .1 Z I 3 I 1 I Z I J I 

TAJl.Q1'! 
Umnodriloidu bamotdi 4 2 2 34 10 4 1 2 4 10 18 11 1 9 112 
Umnodriloides monotltecus 2 1 3 
Umnodriloides ntbicundus 6 4 4 2 14 28 24 3 2 2 34 40 2 2 7 1 7 182 
Pectinodrllus mofestus 189 36 53 278 
SmithsoIJidritus hlllMUllillcli 4 8 14 8 8 8 1 1 21 4 18 4 24 4 4 26 30 8 2 1 ·198 
Smlthsonidritus morinus 2 2 
Smlthstmidrilus multigkutdulari 5 1 24 30 

Titus $p. 2 2 1 1 6 
Tectldrltus gabrletloe 16 2 8 8 6 4 10 54 
TeCli4rltus squatidus 10 2 4 16 
Thallusodritides gurwitschi 4 2 8 2 3 3 13 12 18 10 6 6 53 57 22 219 
Tubificoides bTOWlllU 2 2 2 5 11 
Tub(ficoides motel 2 26 14 26 4 6 30 22 2 4 2 .2 2 12 6 2 9 2 173 
Tub(ficoldes fHUl'iduCIUS 4 4 4 / 2 14 
Uaideutificd IUblficid 4 8 30 6 16 8 6 4 2 10 . 4 2 5 6 111 

Pbylum PRlAPVLA 
Uaideutificdpriapu\an? 2 2 

Pbylum SIPUNCULA 
Ordct OOLFINGIIFORMBS 

Family PHASCOUONIDAE 
Pluucolloll cryptum 47 13 16 23 99 

Ordct ASPJDOSIPHONIFORMBS 
Family ASPJDOSIPHONIDAE 

AspldoSlphOIJ cr. mueuerl 117 45 162 
Uoideutificd aipuDCUlan 2 1 I 2 2 6 2 16 

Pbylum ARTHROPODA 
Subphylum UNIRAMIA 
CI_INSBCfA 

Uaideutified insect larva 1 1 
Subphylum CHELICERA-TA 
CI_PYCNOGONIDA 

UaideutificdpyCllOgoaid 2 1 3 
Subphylum CRUSTACEA 
CI_ CEPllALOCARIDA 

Uaideudticd 'd 2 10 12 
a.. OSTRACODA 
Subclass MYODOCOPA 

Family SARSIEIJJDAE 
&utlrslello IPlluna 1 2 :3 
Eusarsiello fIIstI!rlcola 2 2 2 9 5 20 

Family RUTlDERMATlDAE 
Ruti,u11/lll darbyl 2 71 66 30 169 

Subclass PODOCOPA 
Family CYTImIUDIDAE 

Cyprldels atMriCOlUl 3 13 6 22 
PeratocytMridt!4 seripUllCtata 15 17 19 7 1 3 4 14 4 6 4 1 26 SO 28 199 
Uoideut. campylclcytMrlne 2 2 
UDIOeIIL paracypridiDe 1 1 

" 
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TABLE 1. Grab Collection Stations: raw data, diversity (H') and evenness (I'): Ianuary 1997. 

, STATION , , 1 , , , 8 , , , Sa I , I , I I I loa I , I 11 , , , 13& , , , 14 , , , 17 , , , 18. I _I , 19a , ,TOT, , REPLICATE , 1 , Z , 3 , 1 J Z ~_J I I , :z , J --' 1 ., z , 3 , 1 , :z J J , 1 , :z , J , 1 'Zl~_-.l 1 J :z , J I 1 , :z , 3 I 1 , Z , J I 1 :z 13, I 
TAXON 

Class MALACOSTRACA 
Order MYSIDACEA 

Uaidenlified mysid 
OrderTANAlDACBA 

Family KAlilAPSEUDIDAE 
KalliopsewU, aliciae 2 810 344 328 J 1487 

Family PARATANAIDAE 
kptocJwliafornsti 4 4 
LqJt~heUa Bp. I 3 3 3 4 6 4 2 4 2 2 2 I 4 41 

FamIly TANAIDAE 
Sineioblll stanfordi 2 3 S 

Order lSOPODA 
Family ANI1fURlDAE 
Amabuanthura magnifica 3 2 S 

Family ARcruRIDAE 
l!JicMonella attenuata 2 2 4 

Family HYSSURlDAE 
, 

Xenantlulra brevilelson 10 1 6 3 7 3 6 4 40 
Family MUNNIDAE 
Uromrmna caribaea 2 1 I 4 

Family SPHABROMATIDAE 
Dynamendla angulata 2 2 
Erosphaeroma productatelson 22 12 S 39 
Paracercds caudiJla 2 2 

Order AMPHIPODA 
Family AMPBUSCIDAE 

II1npelisca ""rUi 1 4 S 
Family AMPHD..OCHIDAE 
Uaidentlfied amphilochid 1 2 I 4 

Family AMPmIOIDAE 
l:ymaallla compta 1 4 S 

Family AORIDAE 
Bem/o.s Bp. 6 1 7 

Family COROPHllDAE 
Ceraplll D. Ip. 4 7 3 12 13 60 2 1 3 2 2 1 110 
GnuulIdienlla bonnleroides 2 4 2 6 2 2 8 2 S 16 2 2 4 4 4 6 4 10 8 6 99 
UDiCleDlmeG cxmlpniiG (Itag., 2 2 

Order CUMACBA 
CycIaspis vanans 14 28 8 6 II 67 
Ozy"rostylls smithi 2 2 2 4 14 13 S 7 2 4 8 2 2 8 2 2 2 81 

Order DECAPODA 
lnIi:aorder CARlDBA 
Family ALPHBIDAE 

Alphelll arml//aIIII 2 4 2 1 9 
Uaidenlified alpheid 2 2 4 

Family HIPPOLYTIDAE 
PeTldltMnes amerlcanus 2 2 2 2 2 10 

Family PROCBSSIDAE 



TABLE 1. Grab Collection Stations: raw data, diversity (H') and evenness (J'): January 1997. 

Proassa &p. 

Unidentified caridean 2 2 
IDfraorderlllALASSINIDEA 
Family UPOGBBDDAE 
Upog~bia affinis 

Infraordcr ANOMURA 
Family PAGURIDAE 

PagunlS mcwughliluu I 2 3 
PagunlS stimpsonl I S 2 8 

Unidentified paguridean 2 2 
lDfraordecBRACHYURA 
Family XAmlfIDAE 

MicropaMpe sclllplipes 

N~opo1Wpe &p. I I 
Unidentified xanthid 2 2 4 

Family PORTUNIDAE 
Unidentified portuDid (juv.) I I 

Unidentified decapod fragments 2- 2 4 
Phylum ECHINODERMATA 

Class OPHIUROIDEA 
Family AMPHIURJDAE 

Amphioplus sepullus 2 2 
Amp/I/Qt1ia s 3 3 
Unidentified ampbiurid 4 4 

Unidentified ophiuroid 4 I 1 2 2 2 1 2 1 1 17 
Class HOLOTHUROIDEA 

Family SYNAFI1DAE 
LeptosyNJptillm/lll I 10 2 2 28 43 

Unidentified bololburoid (juv.) 14 2 1 1 18 
Phylum HBMICHORDATA 

Unidentified emaopDeUSt? 2 2 
:UNKNUWN_ 4 Z ~ 
TOTAL 148 1)5 1411 166 204 114 198 ;tj2 SO 17~ I;'~ :lIIU . 92- 188 S22 66 154 1:!4 104 2Sz zI4 398 ZOIJ Zl4 IS60 746 61S 2S4 ISO 201 336 ;':l4 :ml 1!l171 
Total. species (by replicate) 17 20 28 23 23 19 2S 26 11 47 23 36 20 2S 34 22- 26 26 23 27 22- 34 28 38 18 22 16 47 24 41 44 43 37 190 
H' (by replicate) 1.968 2.422 2."4 2.525 2.5" 2.623 2.409 2.547 2.000 3.129 2.562 3.()o12 2.423 2.474 2.31& 2.943 3.009 2.6&5 2.60& 2.512 2.221 3.048 2.&12 2.945 1.651 1.&72 1.6&0 3,439 2.092 3.098 2.1104 2.952 3.006 
J' (by repIlcate) 0.695 0.808 0.887 0.&05 0.114 0.891 0.748 0.712 0.&34 o.a13 0.117 0.849 0.809 0.769 0.657 0.952 0.923 0.124 0.832 0.762 0.719 0.&64 0.844 0.809 0.571 0.606 0.606 0.893 0.658 G.834 0.741 0.785 0.832 
Total • spedmeas (by station) 4S4 ... 480 551 &02 374 630 m 2921 635 961 

Total 'Ipedes (by statIoD) 44 37 43 S9 43 42 44 56 'J:T 68 72 
H' (by Itallen) 3.006 2.861 2.725 3.294 2.4" 3.226 2.706 3.300 1.7&8 3.319 3.216 

J' (by statIoD) 0.794 0.192 · 0.725 o.aoa 0.663 0.163 0.715 0.120 0.543 0.786 0.752 

/ 
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TABLE 2. Summary of major taxonomic groups in grab samples by number (upper) and percentage (lower). January 1997. 

STATION 1 8 8a 9 lOa 11 13a 14 17 18 19a TOT 

NEMERTINA 14 12 14 10 6 28 54 100 ·55 15 4 312 
MOLLUSCA 20 24 12 10 19 60 166 48 546 189 52 1146 
POLYCHAETA 272 260 268 282 577 172 322 404 108 263 419 3347 
OLIGO CHAETA 98 172 156 67 25 78 36 216 278 . 75 214 1415 
SIPUNCULA 0 0 2 2 0 0 10 0 209 2 52 99 
OSTRACODA 0 0 4 52 11 6 '0 26 167 9 141 416 
PERACARIDA 10 6 10 124 159 24 28 30 1544 · 45 33 2013 
OTHER 40 10 14 11 5 6 14 48 14 37 46 245 

TOTALS 454 484 480 558 802 374 630 872 2921 635 961 9171 

STATION 1 8 8a 9 lOa 11 13a 14 17 18 19a TOT 

NEMERTINA 3.1 2.5 2.9 1.8 0.7 7.5 8.6 11.5 1.9 2.4 0.4 3.4 
MOLLUSCA 4.4 5.0 2.5 1.8 2.4 16.0 26.3 5.5 18.7 29.8 5.4 12.5 
POLYCHAETA '\59.9 53.7 55.8 50.5 71.9 46.0 51.1 46.3 3.7 41.4 43.6 36.5 
OLIGOCHAETA 21.6 35.5 32.5 12.0 3.1 20.9 5.7 24.8 9.5 11.8 22.3 15.4 
SIPUNCULA 0.0 0.0 0.4 0.4 0.0 0.0 1.6 0.0 7.2 0.3 5.4 1.1 
OSTRACODA 0.0 0.0 0.8 9.3 1.4 1.6 0.0 3.0 5.7 1.4 14.7 4.5 
PERACARIDA 2.2 1.2 2.1 .22.2 19.8 6.4 4.4 3.4 52.9 7.1 3.4 21.9 
OTHER 8.8 2.1 2.9 2.0 0.6 1.6 2.2 5.5 0.5 5.8 4.8 2.7 

TOTALS 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 



Table 3. Crab census data. *Numbers in parentheses indicate numbers of trees inside 1.0 square meter sampling area. January 1997. 

, STATION la 2 3 4 5 6 7 10 12 I 13 15 16 TOT 
KHI'I.ll:A.Tb 1 J, j 1 J, . ~ I J, ,j 1 J, ,j I Z 3 , 1 J, j 1 ' Z ~ 1 J, ,j 1 Z j : 1 "J. j 1 "J. j I Z ,j 

CRAB BURROWS 66 72 133 115 67 117 72 92 72 57 45 55 55 58 47 96 57 117 91 119 80 6 4 8 0 0 0 : 38 42 47 22 25 ? 31 37 25 
I 

CRAB CENSUS 
Family!GRAPSIDAE 
Aratus "isonii I 1 

Family,OCYPODIDAE 
Uca "uKUator 1 1 
Uca ra"ax 1 2 1 4 
Uca thaYeri 1 1 1 1 1 5 
Uca s"eciosa 1 1 2 
Uca soccies (juvenile) 1 1 1 1 4 

Total #,sJ)e!:imens 1 0 1 0 0 0 1 I 0 1 0 0 1 0 1 0 0 2 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 2 2 1 17 
Total #.species (by station) 2 0 2 1 2 2 2 0 1 0 2 
H' (by station) 0.693 0.000 0.693 0.000 0.693 0.693 0.000 0.693 0.000 0.000 0.000 0.500 

r (by station) 1.000 0.000 1.000 0.000 1.000 1.000 0.000 1.000 0.000 0.000 0.000 0.722 

TREE CRAB CENSUS 
Family:GRAPSIDAE 
Aratus· "isonii * ·0(2) 1(1) 0(1) 1(1) 1(1) 0(1) 0(2) O(ll 0 0(0) 0(1) 2(1) 

Burrow data for station 15, replicate 3 lost 
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TABLE 4. Hand collection stations: raw data. diversity (H') and evenness (1'). January [997. 

STATION 9 \3 17 TOT 
REPLICATE 1 Z 3 1 2 }- 1 z 3 

TAXON 
Phylum PORIFERA 

Unidentified encrusting sponge 2 1 3 
Phylum ANNELIDA 

Class POL YCHAETA 
Family SERPULIDAE 

Unidentified serpulid 2 1 3 
Family EUNICIDAE 

Unidentified eunicid I I 
Phylum SIPUNCULA 

Family PHASCOLOSOMA TIDAE 
Phascolosoma sp. 4 2 6 

Phylum MOLLUSCA 
Class GASTROPODA . 

Family POTAMIDIDAE 
Batillaria minima I, 35 68 62 42 I 3 212 

Family VERMETIDAE 
?Petaloconchus varians 24 22 26 72 

Class BIV AL VIA 
Family MYTILIDAE 

Brachidontes exustus 2 3 6 5 I 17 
Family ISOGNOMONIDAE 

/sognomon alatus I I 
/sognomon sp. Guv.) I I 2 

Family OSTREIDAE 
Crassostrea virginica I 5 6 

Phylum ARTHROPODA 
Subphylum CRUSTACEA 
Class CIRRIPEDIA 

Family BALANIDAE 
Balanus amphitrite Guv.) 3 I 4 8 

Family CHTHAMALIDAE 
Chthamalus frag ilis 2 7 9 

Class MALACOSTRACA 
Order AMPHIPODA 

Unidentified amphipod 2 I I 2 4 10 
.. 

Order DECAPODA 
Family XANTHIDAE 

Unidentified juvenile xanthid I I 1 2 5 
Subphylum UNIRAMIA 
Class INSECTA 

Order COLLEMBOLA 
Family ANURIDIDAE 

Anurida maritima 15 14 5 31 11 15 7 3 10 III 
Phylum CHORDATA 
Class ASCIDIACEA / 

Unidentit1ed co.!omal tumcate I 9 10 
Total # of specimens 55 84 54 too - - -91 62 7 4 13 ~6_ 
Total # species (by replicate) 11 II 10 4 7 4 I 2 2 16 
H' (by replicate) 1.680 1.605 1.627 0.851 1.141 0.851 0.000 .0.562 0.540 
r (by rej>licate) 0.701 0.669 0.707 0.614 0.586 0.614 0.000 0.811 0.779 
Total # specimens (by station) 193 259 24 
Total # species (by station) 16 7 2 
H' (by station) 1.952 1.027 0.451 
r (by station) 0.704 0.528 0.650 



Table Sa. Summary of Major Taxa by Survey: Typical Intracoastal Waterway (lCWW) Stations (1, 8, 8a). 1991-1997. 

SfATION 1 8 .Sa 
;:'UKVI!.. lilY 1 11'J2 ! 8192 1/93 8/93 1194 8/94 1195 8/95 1/90 III!IO INT 8/91 1/92 8/92 l/9j 8/93 11'J4 8/94 IIY5 IIIY5 lIYO ISIY~ 1197 8/91 1192 111!12 1193 8/93 1/94 8194 1195 8/95 1196 ·8/96 1/97 
TAXUN 

NEMERTINA 
Carinomella lactea 6 2 15 6 4 7 8 3 10 6 2 4 32 8 2 2 9. 2 8 2 8 18 16 2 1 11 3 4 
Hubrechlella dubia 10 4 6 7 2 4 6 
Tubulanus peUucidus 4 35 6 1 13 8 10 9 24 8 4. 37 8 16 6 4 4 4 24 4 2 3 57 16 2 4 5 2 1 22 2 

GASTROPODA 
Caecum pulchellum 36 60 4 74 32 50 42 17 30 12 4 4 8 71 24 28 26 32 20 20 3S 16 10 1 31 32 62 32 11 2 14 36 8 

POLYCHAETA I 

I.eitoscoloplos robustus I 
Scoloplos rubra 1 6 8 3 8 1 4 1 6 
Aricilka cf. catherinae 5 2 
Aricidea philbtnae 8 59 2 12 36 1 2 2 4 6 2 42 32 14 2 30 4 2 1 2 26 4 2 15 12 3 4 
Aricilka taylori 14 54 13 21 62 49 44 38 29 31 16 136 56 180 2S 34 116 242 86 48 56 66 51. 110 32 4 161 99 108 200 98 62 38 39 68 146 
Priono.spio cristata 1 5 4 5 6 2 4 6 S 4 8 2 2 1 4 2 2 
Priono.spio heterobranchia 52 7 16 1 12 2 8 4 4 12 4 2 I} 6 14 8 8 8 12 
Psell(/Qpolydora spp. I 2 7 2 2 2 2 2 4 2 2 2 6 6 2 10 4 I 2 2 
Caulleriella lcillariensis. 6 
CaullerieUa sp. A 34 9 2 2 4 2 10 10 l 4 14 6 1 
CirrifomUiz sp. A 4 1 7 28 1 7 8 2 26 lQ 6 
MonJicellintJ dorsobranchialis 2 3 6 16 3 2 1 24 2 6 14 10 2 2 2 9. 4 2 2 4 2 6 11 9 
1haryx mariom 69 69 12 
Capitella capitata 6 1 2 3 1 2 4 2 1 2 
Mediomastus cdli/omiensis 62 94 26 16 14 72 30 48 66 54 22 16 22 12 38 2 4 13 108 38 1 12 21 30 26 
Mediomastus sp. 86 12 219 6 16 20 16 184 2 10 36 22 61 4 
Unident capitellid 12 39 8 
Ehlersia comuta . 2 2 10 4 1 2 2 2 
Exogone dispar 4 36 2 3 4 2 2 2 2 40 4 l 2 4 4 
SphaerosyUis labyrinthophila 2 2 2 
Sphaerosyllis longicauda 4 1 8 2 
SphaerosyUis riseri 2 10 18 1 4 10 2 1 21 38 4 6 9. 2 I 22 12 2 4 
SphaerosyUis taylori 2 2 6 7 4 8 8 14 2 4 (I 4 2 27 46 8 1 2 34 
Sphaerosyllis sp. 3 35 , 21 
StrgJ!O!JUis peniboneae 4 2 2 
Glycera abranchiata 2 3 20 4 29 2 10 1 15 8 8 2 11 2 36 2 22 2 22 2 14 3 2 32 2 2 7 2 
Glycera sp. 6 1 
Nematonereis hebes '4 43 2 2 144 2 6 6 4 10 2 
Lumbrineris testudinum 28 2S 
Lumbrineris verrilli 8 17 74 27 16 4 4 42 78 20 8 36 42 30 20 4 18 32 92 16 2 6 60 16 6 2 3 4 42 22 
Bispira melanostigma 52 
Fabridtuula triiobata 2 4 12 6 2 2 8 54 12 

OLiGOCHAETA 
limnodriloilks barnardi 16 2 4 6 2 6 2 6 2 46 26 2 6 6 
limnodriloilks rubicundus 6 16 1 4 2 4 3 6 10 I 26 2 4 2 8 2 : 6 1 36 6 2 5 3 2 42 
Smithsonidrilus hummelinclci ?6 6 52 .. 56 89 27 14 24 52 12 '12 40 27 58 32 22 10 4 12 2Q 22 36 20 120 6 8 7 15 6 22 16 

/' 
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Table Sa. Summary of Major Taxa by Survey: Typical Intracoastal Waterway (lCWW) Stations (1, 8, 8a). 1991-1997. 

STATION 1 8 .8a 
:SURVEY 18/91 1192 8/92 1193 18/93 1194 18/94 1195 8195 1196 18/96 1197 18191 1192 18192 1193 18193 : 1194 18194 1195 ~19~ 1196 ~8196 1191 18191 1192 18/92 1193 8/93 17'J4 18194 1195 8195 1196 1-8l9O 1191 
-fAXON , 

Tectidrllus bori 3 21 16 7 8 4 27 20 29 10 16 4 2 2 4 1 .. 6 6 12 2 2 1 2 4 
Tectidrilus gabriellae 5 28 14 4 12 16 52 22 70 8 18 23 13 1 
Tectidrilus squalidus 27 3 13 18 52 32 15 6 4 7 14 16 
Thalassodriliiks gurwitschi 4 2 1 
Thalassodriliiks sp. 20 
TubijicoiJes bermudae 4 1 2 2 10 2 2 2 2 2 2 
TubijicoiJes motei 20 24 72 126 39 61 26 15 92 122 42 4 4 97 55 222 40 66 6 10 36 98 36 4 2 46. 68 2S6 34 42 2 27 25 98 52 
Unident tubificid 22 21 6 1 7 4 3 4 26 4 6 10 4 2 6 4 8 6 6 38 8 4 8 10 2 2 3 2 6 22 

OSTRACODA 
Peratocytheridea setipunctlJla 4 

PERACARIDA 
Oxyurostylis sp. 1 2 2 4 4 
KaUiapseudes aliciat! 1 10 2 1 
LeptocheliI:J rapax 1 6 4 2 2 2 
Xenanthura brevitelson 2 2 , 2 2 4 2 2 7 
Cerapus n. sp. 2 2 8 2 8 18 2 

t Grandidierella bonnieroiiks 6 12 8 30 1 1 12 6 12 2 12 4 10 7 2 4 4 8 2 10 1 4 10 



TABLE 5b. Summary of major taxa by survey: Typical Intracoastal Waterway (ICWW) stations (13a, 14, 18). 1991-1997. 

STATION 13. 14 18 
:SUKVIH ISIYI I/Y"/. ISIY"/. lIYj 8/93 1/94 8/94 1/95 11/95 1196 8196 1/97 'lilY! 1/92 IIIY2 1193 11193 1194 ~! J/95 ISIY:> 1I9() 11/96 1197 111191 Ity/. 8192 I19~ ~93 1/94 8194 1195 11/95 11196 1SIl/() 1/97 
TAXUN 

NEMERTINA 
CminomeUa lactea 7 1 2 6 3 8 4 2 1 3 9 4 2 7 2 7 3 4 4 11 2 6 16 4 5 
HubrechleUa dubia 13 3 2 25 
Tubulanus pellucidus 1 1 2 3 2 40 6 2 2 6 2 1 47 12 2 9 2 15 6 8 4 6 16 7 
UDident IDIcrurtll 3 78 2 

GASTROPODA 
Caecum pulchellum 7 3 25 27 22 102 14 143 32 260 115 154 13 6 9 24 24 67 30 12 1 43 92 18 42 9 14 92 32 170 75 272 7 30 20 165 

POLYCHAETA 
Leitoscoloplos jragilis 27 2 1 
Leitoscoloplos robustus 139 4 
Scoloplos rubra 2 1 1 1 114 5 13 12 4 2 2 16 
AncUka cr. catherituu 5 129 12 96 78 
Aricidea philbinae 76 26 5 127 12 4 112 89 62 49 12 60 52 2 204 31 100 24 14 165 380 3 48 12 19 I 25 2 2 4 22 31 2 3 
Aricitiea taylori 2 58 21 17 28 46 16 42 80 12 16 67 22 134 14 30 104 45 60 7 5 70 15 16 9 24 37 16 10 26 
Prionospio cristata 7 10 9 7 1 14 4 3 4 2 5 1 2 4 1 4 
Prionospio heterobranchia 2 1 6 ·1 6 1 28 9 26 11 5 3 2 20' 7 84 13 3 4 2 6 1 22 3 26 5 6 6 4 
Pseutiopofytiora spp. 49 1 1 6 18 27 40 28 23 2 3 4 70 32 28 24 2 18 2 6 31 6 4 2 2 3 
Caulleriella killariensis 43 60 2 7 

. Laullmella sp.A 1 2 2 14 6 2 14 1 11 51 16 7 37 15 118 13 6 8 8 4 
Cirrijormia sp. A 8 2 14 1 12 2 7 139 10 18 24 2 7 
Monticellina dorsobranchialis 1 2 2 3 6 2 I 2 48 20 2 1 4 8 
Thary;c marioni 7 6 2 17 8 
Capitella capitata 1 1 I 3 5 4 34 5 45 5 48 6 2 46 120 I 20 3 I 1 2 6 3 2 
Mediomastus californiensis 33 24 8 32 33 5 50 8 7 16 3 7 8 8 1 28 23 41 30 8 12 28 
Meaiomastus sp. 2 2 23 9 6 7 13 2 18 2 6 36 7 41 
Uoiden!. capitellid 57 
Ehlersia comuta 3 3 1 4 17 4 15 I I 2 5 17 2 14 4 1 2 2 8 6 
&Dgone dis par 7 20 4 34 16 4 15 16 2 17 33 4 2 I 8 6 1 10 I 
Sphaerosyllis labyrinthophila 3 1 4 4 4 
Sphaerosyllis longicaudo 9 19 34 
Sphaerosyllis riseri 22 2 8 1 1 13 1 2 7 7 4 I 17 11 3 2 2 2 6 
Sphaerosyllis taylori 13 2 I 16 5 2 1 6 2 2 6 3 
SphaerosyUis sp. 2 67 8 1 1 21 2 
StreptosyUis pettiboneae 1 2 1 1 8 2 4 5 1 33 13 2 I 19 9 36 3 12 4 2 2 3 
Glycera abranchiata 5 6 1 27 2 102 15 2 52 6 18 7 10 1 13 102 6 21 1 67 8 18 15 2 4 24 2 22 2 8 20 
Cilycera sp. 24 5 5 2 1 
Nematonereis hebes 2 3 2 126 1 80 22 10 32 6 10 60 6 4 
Lumbrinerls testudinum 6 13 96 
LIImbrinerls verrilli 1 13 3 2 6 3 36 5 4 2 9 19 8 9 14 2 12 39 14 10 21 6 58 15 18 14 12 6 24 40 
Bispiro melanostigma 2 4 8 4 80 12 6 
Fab-,ic~trilObata 2 2 1 2 I 89 1 22 15 5 28 9 18 2 14 5 2 4 18 

OLIGOCHAETA 
LimnOdriloides barnardi 3 2 20 3 I 2 1 3 9 1 2 2 3 8 1 8 10 14 1 3 5 7 29 
LimnOdriloides rubicundus 3 20 4 4 2 27 24 32 2 11 3 33 10 2 3 17 IS 26 76 44 8 10 13 18 2 2 
Smithsonidrilus hummelincki 145 135 10 44 46 61 34 97 18 32 67 83 9 66 52 28 10 28 24 64 79 28 49 3 12 11 2 4 3 



........... -. 
TABLE 5b. Summary of major taxa by survey: Typical Intracoastal Waterway (ICWW) stations (13a, 14, 18). 1991-1997. 

STATION 13a 14 18 
:OUKVEY lSI~J IWJ. 8/92 1/93 8/9! 1/94 8/94 1/95 1lI~) II~ llI!!b 1f')1 lSI!! I 1/!!2 lSI!!2 1/93 llI~j 1~4 1liY4 .II~~ _IS!~) y~b llI~b 1/97 18191 1192 8/92 1/93 8193 1/94 11194 1/9' 1ll9' 11196 L8/96 1/97 
TAXON 

Tectidrilus bori 1 2 2 26 5 13 2 1 2 
Tectidrilus gabriellae 18 5 1 6 75 26 3 8 10 14 
Tectidrilus squalidus 2 15 1 2 6 
Thalassodrilides gurwitschi 3 53 2 25 26 3 2 25 3 10 4 22 6 2 4 
1halassodrilides sp. 
Tubijicoides bermudae 1 2 1 1 8 2 32 15 1 6 3 
Tubijicoides motei 4 1 4 3 2 4 1 39 19 11 16 4 3 1 1 30 18 8 4 157 89 32 79 36 18 22 28 11 
Unident. tubificid 8 9 2 48 4 6 19 1 21 2 9 1 7 3 44 3 22 12 6 11 2 12 3 6 1 2 4 4 14 

OSTRACODA 
PeraJocytheridea selipunctata 24 19 16 1 13 70 114 3 9 49 10 24 19 1 1 116 5 
Unident. podocopan 44 10 11 

PERACARIDA 
Oxyurostjlis sp. 5 8 6 6 8 71 22 6 1 6 1 10 13 6 .- 4 
KaJJiapseudes aliciae 3 1 
Leptochelia rapax 71 2 1 1 2 3 13 6 76 7 3 18 25 6 4 4 3 13 4 6 4 
XeMllfhura brevitelson 1 1 1 1 2 4 \0 12 43 5 2 1 
Gerapus n. sp_ 6 69 6 13 13 1 3 62 2 18 17 . 5 1 2 3 2 4 8 5 2 
Grandidierelkl botlllieroides 1 21 19 3 8 21 4 44 34 2 23 2 1 81 2 4 4 50 28 3 18 20 8 1. 12 22 



Table 5c. Summary of Major Taxa by Survey: atypical ICWW stations (9, lOa, 11). 1991-1997. 

STATION 9 lOa 1'1 
/lUKYIH 11191 Il'Fl III':Tl 1I!lJ III!1J 1I!l4 11194 1195 11195 INf> III'JO 1I!l1 1.8/9! 1192 lII!ll U!lJ III'JJ 1194 11194 1195 8/95 1/96 8/9~ 1197 11191 IN/, 8/92 l~ ~ .1/94 8/94 1195 III!I) 1I!lf> III'JO 119-' 

MAJUR rAXON 
NEMERTINA 

Tubulanus pellucidus 6 2 16 4 2 6 I I 2 I 20 8 
GASTROPODA 

Caecum pulchellum I I I I 2 I 5 2 I 12 14 4 76 111 22 10 7 70 56 
POLYCHAETA 

Leiloscoloplos fragilis 6 16 41 5 2 2 4 8 65 I 
Leitoscoloplos robustus 43 97 39 12 6 14 20 85 2 55 6 69 4 
LeiloscolopJos sp. 3 11 29 32 39 66 4 2 71 9 I 
AricilUa ct. catherinoe 16 26 3 
Aricidea philbinM 42 72 120 53 40 63 19 107 142 38 103 53 98 253 398 184 84 48 61 23 125 28 235 295 52 11 10 4 14 3 12 
Aricidea taylori 3 I 8 I 2 2 2 3 2 5 4 20 16 I 4 10 25 24 2 I I 2 4 6 
Paraonis jUlgens 6 8 123 46 89 5 I 
Prionospio cristata 2 I 2 I 3 4 2 I 26 3 19 8 8 13 2 3 2 
Prionospio heterobranchia 20 3 5 5 5 I I I 5 15 7 5 2 2 22 5 4 2 10 13 4 2 
Pseuaopotydora spp. 26 6 18 8 12 3 5 5 26 2 3 2 3 8 10 I 4 8 3 4 I 5 28 
Caulleriella sp. A 10 I 20 8 I I 24 6 12 I 14 2 8 
M ontice lIioo dorsobranchialis I 2 35 9 6 5 26 27 18 3 4 
Tharyx marioni 40 
Tharyx sp. 19 58 I 
Capitella capilata 21 2 295 189 10 24 453 12 313 8 4 138 340 255 6 60 38 54 557 78 593 ~ 3 3 18 I 2 14 
Mediomastus californiensis I 5 3 2 4 50 73 21 10 24 18 24 46 8 
Mediomastus sp. 3 I 28 16 53 6 
Ehlersia comuta I 2 I 4 16 10 2 6 2 4 
Exogone dispar 8 5 6 2 5 I 69 8 4 3 4 34 2 I 2 I 6 
Sphaerosyllis labyrinthophila 2 1 2 2 53 2 347 28 
Sphaerosyllis longicauda 16 32 I 1 
Sphaerosyllis riseri . I I I I 2 16 4 I 3 I 2 
Sphaerosyllis taytori 3 1 19 6 143 4 2 6 9 42 1 2 
SphaerosyUis sp. 3 3 6 157 5 
Streptosyllis pettiboneae 5 8 1 I 2 12 4 26 3 27 10 2 I I 1 
Laeonereis culveri I 3 210 I 
Gtycera abranchiata 3 57 I 9 48 32 I 81 4 14 2 8 10 2 20 2 I 28 I 12 10 2 32 2 13 20 
Glyeera sp. 30 5 
Nematonereis hebes 1 1 2 II 5 4 15 8 26 22 
Lumbrineris testlUlinum 13 1 7 
Lumbrineris verrilli 7 2 29 7 1 1 30 36 24 2 4 4 52 2 I 4 19 5 4 1 4 18 28 
OphryotroclUJ sp. A 66 6 17 2 2 3 13 
Bispira melanostigma 3 
Branchiomma nigromaculata 4 42 

OLIGOCHAETA 
Umnodriloides rubicundus 12 9 4 24 6 21 12 46 20 I 11 24 8 5 3 11 4 4 4 2 
Smithsonidrilus hummelincki r1 3 3 2 I 23 2 18 12 12 70 11 18 17 19 4 14 26 
Tectidrilus bori 8 11 I 4 2 
Thalassodrilides gurwilsehi 2 40 9 7 3 4 6 10 10 83 12 26 60 58 30 19 2 2 30 
Thalassoarilides sp. 92 40 



Table 5c. Summary of Major Taxa by Survey: atypical ICWW stations (9, lOa, 11). 1991-1997. 

STATION 9 lOa U 
"UKVJ!.I 1lSt91 llllZ lSt9Z 119j lSt9j 1194_ IIIY4 1IY:> lIlY:> l/Y() IIIYb 1IY7 lSt91 lllll IIIYl 119j IIIYj I/Y4 lSt94 lIY' lSt9, I/Y() lSt9b 119., 1lSt91 llll~ ~2 INj IIIYj 11ll4 ' ~4 1195 lSt9:> lIYb IIIYb 119-' 

MAJUK l-AXON 
Tubijicoidel berntJUkle 3 17 1 
Tubijicoides motei 3 2 I I 2 76 14 50 9 1 2 2 8 6 

OSTRACODA 
Cyprideis americana oJ 3 6 S 1 78 124 134 156 145 5 108 275 
Peratocyt1reridea setiplllldata 2 61 9 - 199 115 16 48 51 87 104 28 56 4 3 171 2 675 11 4 
Unidentified podocopan 31 157 2 218 79 3 42 

PERACARIDA 
Oxyuroltylis sp. S4 29 28 6 51 1 31 17 16 16 2 12 6 
uplOC1relia rapax 6 7 2 2 6 1 11 52 1 35 88 S3 S 5 20 9 2- 1 14 
Cerapus n. sp. 14 1 44 6 66 29 14 104 2 288 402 61 1 140 1 85 
G1"tlIUIit&reila bonnieroides 36 27 14 6 6 10 2 79 68 132 29 2 6 8 21 2 1 2 2 4 



Table 5d. Summary of Major Taxa by Survey: Non-Intracoastal Waterway Stations (17. 19). 1991-1997. 

STATION 17 198 
SURVEY 8/91 1/92 8/92 I79Y -gm 17"9"4 -W4 -1795 8/95 1/96 8/96 1/97 8191 1/92 8/92 1/93 8/93 1/94 8194 1/95 8/95 1196 8/96 1/97 

MAJOR TAXON 
NEMERTINA 

Tubu/anus pellucidus 2 2 17 5 2 3 50 55 85 I 1 2 I 3 
GASTROPODA 

Batillaria minifI'IQ 124 174 230 78 74 92 558 124 2 2 19 6 113 4 15 33 
Caecum pulchellum 190 153 572 594 701 473 57 46 624 779 391 I I 4 
Caecum imbricatum 210 170 829 540 1113 448 45 8 33 56 15 
Caecum textile 5 104 16 

POLY CHAETA 
Aricidea philbinae 6 3 27 10 19 2 35 34 123 23 85 
Prionospio hettrobranchia I 2 2 . 3 6 I 5 16 5 14 34 
MonticellilUl dorsobranchialis 21 38 21 2 61 26 27 11 82 
Capitella capitata 2 2 1 2 10 194 3 1 10 78 136 61 25 
Ehlersia cornuta 328 18 212 89 415. ~08 203 46 822 60 312 55 3 3 3 5 6 6 8 
Exogone dispar 14 1 3 10 163 1 5 3 2 1 32 31 
Sphaerosyllis /abyrinthophila 1 19 3 
Nefl'lQwnereis hebes 88 28 39 7 256 331 183 138 22 45 109 44 
Bispira melanostigfI'IQ 2 3 1 
Fabricinuda trilobata 3 I 7 192 169 142 79 

OLiGOCHAETA 
Umnodriloides barnardi 2 3 3 3 23 I 12 3 10 
Umrwdriloides rubicundus 1 2 1 2 4 20 3 13 10 4 15 
Pectinodrilus molestus 58 44 57 125 124 160 414 513 278 
Tha/assodrilides gurwirschi 12 I 17 35 71 27 132 
Thalassodrilides sp. 18 30 

SIPUNCULA 
Aspidosiphon cf. albus 68 328 ' 172 115 I 
Aspidosiphon muelleri 803 875 351 168 112 369 276 162 2 2 I 
Phascolion cryptum 2 47 22 37 8 53 52 

OSTRACODA 
Harbansus paucichelatus 78 
Rutidemra darbyi 46 7 587 502 519 245 65 126 429 167 24 
Cyprideis americana 34 8 1 . II 22 
Ptratocytheridea setipunctata 2 262 I 6 4 200 66 34 10 14 199 104 
Unidentified podocopan 6 12 29 I 

PERACARIDA 
KalliapstlUks aliciae 544 578 2161 1138 1182 2089 933 691 364 616 2497 1482 2 6 2 5 25 12 
Leptochelia rapax 281 4 I 31 I 28 13 7 3 79 
ExosphaerofrIQ diminutum 112 282 40 8 72 434 10 
ExosphaerofrIQ productilelson no 218 44 356 39 
Cerapus n. sp. 2 122 27 18 94 14 20 2 174 3 4 I 1 33 3 
Grandidierella bOMieroides 10 49 2 21 2 3 10 6 23 .to 23 3 16 24 1 29 2 6 



TABLE 6a. Summary of Major Taxonomic Groups by Abundance in Grab Collections, August 1991-January 1997. 

STATION 1 8 Sa 
SURvEy III'Jl I~ _'UTl 1193 11/93 1194 III'J4 119~ 8I9S 1196 8196 1/97 8191 1192 , 11192 1m .11/93 ,1194 III'J4 1/9~ 8195 1196 8196 1/97 8/91 1192 '6I'fl. I19J 111'./3 I~ -~ II'J~ 819~ 1196 III'JCJ 119'1 

,NEMERTINA 24 0 7 ()II a 1:£ w IU III 17 4z 14 .10 1:£ :£1 12 20 20 Il 8 II. II, 4Z Iz 10 b 10 71 34 28 IZ 8 13 0 34 14 
MOLLUSCA 62 2 1 66 8 78 40 50 45 19 32 20 14 4 8 111 26 32 28 34 20 22 38 24 12 0 3 31 38 70 52 19 2 16 44 12 
POLYCHAETA 242 74 140 574 452 222 117 82 88 258 266 212 98 258 226 752 368 376 142 102 126 246 252 26Q 120 86 242 246 640 372 136 90 90 102 212 268 
OLiGOCHAETA 74 6 45 200 268 159 ISO 70 44 181 264 98 16 22 189 134 402 110 168 36 32 100 142 172 12 2 119 125 466 66 64 26 57 44 166 156 
SIPUNCULA 0 0 0 0 0 3 I 0 1 0 4 0 0 2 0 I 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 I 0 0 2 2 
OSTRACODA 2 0 0 1 0 7 0 0 0 I 0 0 0 0 0 4 6 6 0 0 0 4 8 0 0 0 0 7 4 16 0 0 0 0 0 . 4 
PERACARIDA 10 0 0 22 18 40 5 4 0 4 14 10 0 14 3 40 12 20 0 2 0 4 12 6 12 4 9 18 38 22 2 7 0 2 10 10 
OTHERS 8 4 8 24 12 23 6 4 6 9 38 40 12 8 S 14 4 10 6 4 6 0 14 10 12 8 3 8 14 26 14 I 12 8 20 14 

TOTAL 422 86 201 951 780 544 339 220 202 489 660 454 ISO 320 452 1128 838 574 356 186 194 384 488 484 178 106 386 S06 1236 600 280 152 174 182 488 480 

STATION 13. 14 18 
SURVEY 8/91 1192 11192 1193 8193 1194 III'J4 119~ 819~ 1196 8196 1/97 8191 1192 III'J'J. 1193, III'J'j }194 III'J4 1195 8I9S 11'Jll JIIYb_ II'J'" -~ 1/YJ. 8192 1193 8193 1194 III'J4 119~, 8195 1196 III'JCJ 1"1 

NEMERTINA 0 3, 30 II ,5 7 I~ IS, r. .111 IY ~ Z 5 5 9 31S :l() b Z 9 62 100 6 10 48 17 14 37 zz 14 10 32 zz 15 
MOLLUSCA 8 6 31 42 24 113 16 152 51 282 139 166 15 9 14 42 37 86 42 21 13 80 115 48 56 12 22 99 34 £74 91 284 12 36 30 189 
POLYCHAETA 156 101 292 412 117 231 180 256 158 377 292 322 115 127 68 860 306 452 479 66 256 936 609 404 44 119 474 282 400 262 138 200 99 154 136 263 
OLIGOCHAETA 11 21 180 260 15 55 56 67 108 144 108 36 3 21 162 136 61 108 '112 34 43 86 133 21fj 20 34 283 261 83 177 5 64 53 56 38 75 
SIPUNCULA 0 0 0 0 0 0 0 0 I 0 9 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 I 0 0 2 
OSTRACODA 0 0 2 24 0 0 0 0 20 26 20 0 0 45 2 15 12 115 0 4 9 57 15 26 10 14 2 25 10 10 2 0 I 124 0 9 
PERACARIDA 10 97 10 39 5 23 0 8 3 79 I 28 10 122 13 90 22 82 10 3 2 157 18 30 4 86 3 90 31 42 24 18 I 22 2 45 
OTHERS 1 6 18 3 0 8 2 7 3 28 2 14 4 8 14 19 5 II 10 5 6 37 38 48 4 2 7 9 20 20 8 14 2 22 20 37 

TOTAL 186 234 563 791 166 437 270 S05 350 954 590 630 149 337 278 1171 510 892 679 139 331 1362 990 812 144 277 839 783 594 722 290 596 179 446 248 635 

STATION ') lOa 11 
SURVEY 8191 1192 11192 1193 8193 1194 III'J4 1195 11/95 1196 8196 1/97 8191 1192 III'J'~ !J93. ~ }194 , . III'J4 1195 8I9~ 1196 III'JCJ 1"/' ISIYl 1192 8192 1193 8193 1194 III'J4 1195 8I9~ 1196 8196 1197 

~ERTINA II l 1 3 U I U IU U J 0 21 0 8 u Z 0 II 0 6 14 6 IZ. 7 9 .!. 2 2 . II 1 28 28 
MOLLUSCA 9 33 17 22 2 4 I 8 14 24 31 10 8 22 16 22 0 12 6 4 1 12 66 I!/ 16 2 18 5 77 116 24. I 12 8 88 60 
POLYCHAETA 144 202 598 472 117 148 147 297 768 201 632 282 182 760 912 832 118 212 129 121 880 180 1326 577 174 84 221 277 235 172 140 82 102 95 166 172 
OLiGOCHAETA 34 7 59 32 10 0 0 0 3 7 6 67 0 21 30 101 70 152 31 45 75 82 45 25 8 18 221 59 77 34 4 28 10 4 36 78 
SIPUNCULA 0 I 0 0 0 0 0 0 0 0 0 2 0 6 0 21 0 0 0 0 2 0 9 Q 0 0 1 1 0 I ,0 0 2 0 2 0 
OSTRACODA 31 ISS 2 66 0 12 I 205 120 22 52 52 218 79 166 233 162 214 149 9 282 2 1024 11 0 0 0 4 2 0 0 . 0 0 0 10 6 
PERACARIDA 16 101 2 120 0 81 0 91 0 143 8 124 3 257 3 485 2 660 53 101 9 182 25 159 2 2 I 3 2 3 2 0 0 4 0 24 
OTHERS 3 0 9 3 0 1 0 I 4 7 6 II 5 6 3 3 0 6 0 3 I 0 36 5 8 10 12 5 7 5 10 1 12 11 34 6 

TOTAL 244 S03 698 717 130 249 149 603 910 411 735 558 416 1154 1130 1718 352 1264 368 284 1250 466 2531 802 ,222 122 486 361 409 339 182 114 146 123 364 374 

STATION 17 Ilia TOT 
SURVEY 8191 1192 11192 1193 8193 1194 III'J4 119S 8195 1196 8196 1/97 8191 1192 11192 1193 11/93 1194 III'J4 1195 8195 1196 III'JCJ I/YI' ISIYI I/YJ.· 8192 1193 8193 1194 8194 1195 8195 1196 8196 1/97 

LJ'I.EMERTINA z.. lb. 5 :lIS _0 II "- 5 II ,~ Ii! 55 u I I 100 0 4 u I 2 12 2 4 75 73 ISO 4UZ 112 17r. 113 12 7r. 14Z 362 lIZ 
MOLLUSCA 404 0 326 831 1258 1990 Ion 180 148 761 1507 S46 0 10 I 13 22 4 22 II 122 13 24 5~ 604 100 465 1284 1526 2679 .1394 764 440 1273 2114 1146 
POLYCHAETA 454 46 278 106 686 559 418 191 864 127 621 108 12 18 234 282 56 74 16 150 192 577 371 419 1741 1875 3685 S095 3495 3080 2042 1637 , 3623 3253 4883 3347 
OLiGOCHAETA 12 16 61 44 58 128 126 0 160 414 516 278 8 7 19 25 8 71 54 48 74 87 62 214 198 175 1431 1377 1518 1060 770 418 659 1205 1516 1415 
SIPUNCULA 328 68 176 115 803 875 351 168 114 369 277 209 8 5 4 15 34 7 19 22 41 10 54 5~ 336 82 181 153 841 886 371 ·193 162 379 357 99 
OSTRACODA 52 78 7 587 S03 519 248 65 262 128 449 167 12 29 4 253 66 42 I 12 15 1 240 141 325 403 185 1219 825 941 401 295 709 36S 1818 416 
PERACARIDA 570 594 2790 1222 1568 2353 1299 773 408 916 2943 1544 8 32 20 69 4 24 2 44 21 233 32 33 ; 645 1309 2854 2198 1702 3350 1397 1051 444 1746 3065 2013 
OTHERS 0 0 7 24 0 7 2 I 6 25 8 14 0 0 2 23 2 5 2 4 4 3 4 4(j ; 57 52 88 135 64 122 60 45 64 ISO 220 245 

, 
TOTAL 1822 818 3650 2957 4876 6442 3519 1383 1970 2760 6432 2921 48 112 285 780 192 231 116 292 471 936 789 961 3981 4069 9039 11863 10083 12294 6548 4474 6177 8513 14335 9171 
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TABLE 6b. Summary of Major Taxonomic Groups by Percentage Abundance in Grab Collections. August 1991-January 1997. 

STATION 1 • Sa 
SUKVKY III!II lin IIJ'JZ 1193 111!13 1194 11194 II9S III!IS 1196 IIJ9() II'fl III!II 1m ¥JZ 1193 111!13 1194 11194 1195 III!IS 1196 IIJ9() II'fl 8191 1m IIJ'JZ 1193 111!13 1194 111!14 119:1 III!IS 1/lICI . Gr.IO I~ 

NBMERTiNA :1.7 u.O 3.S 6.1 Z.II 2z :1.11 4.S 11.11 3.) ~."! 3.1 6.1 3.' 4.6 11.4 z.4 3.5 3.~ 4.3 4.1 Z.I · 11.3 2.S 5.6 5.1 2." 14.0 211 4.1 4.3 S.3 1.S 50S 1.p 29 
MOLLUSCA 14.7 2.3 O.S 6.9 1.0 14.3 U.8 227 22.3 3.9 4.8 4.4 9.3 1.3 1.8 9.8 3.1 S.6 1.9 18.3 103 S.7 7.5 S 6.7 0.0 0.8 6.1 3.1 1t:7 18.6 125 1.1 8.8 9.0 2.5 
I'OLYCHAETA 57.3 86.0 69.7 60.4 57.9 40.8 34.5 37.3 43.6 528 40.3 59.9 65.3 80.6 SO.O 66.7 43.9 65.5 39.9 54.8 64.9 64.1 49.6 53.7 67.4 81.1 621 48.6 51.8 620 48.6 59.2 S1.7 56.0 43..4 55.' 
OLiGOCHAETA 17.5 7.0 224 21.0 34.4 29.2 44.2 31.8 21.8 37.0 40.0 21.6 10.7 6.9 41.8 11.9 48.0 19.2 47.2 19.4 16.5 26.0 28.0 3S.S .6.1 1.9 30.8 24.7 37.7 U .O 229 17.1 328 24.2 34.0 325 
SIPVNCVLA 0.0 0.0 0.0 0.0 0.0 0.6 0.3 0.0 0.5 0.0 0.6 0.0 0.0 0.6 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 · 0.0 0.2 0.0 0.0 0.7 0.0 0.0 0..4 0.4 
OSTRACODA 0.5 0.0 0.0 0.1 0.0 1.3 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.4 0.1 1.0 0.0 0.0 0.0 1.0 1.6 0.0 0.0 0.0 0.0 1.4 0.3 21 0.0 0.0 0.0 0.0 0.0 0.8 
PERACARlDA 2.4 0.0 0.0 2.3 2.3 7.4 I.S 1.8 0.0 0.8 2.1 2.2 0.0 4.4 0.7 3.5 1.4 3.5 0.0 1.1 0.0 1.0 2.4 1.2 6.7 3.8 2.3 3.6 3.1 3.7 0.7 4.6 0.0 1.1 2.0 2.1 
OTHERS 1.9 4.7 4.0 2.5 1.5 4.2 1.8 1.8 3.0 1.8 S.8 8.8 8.0 2.5 l.l 1.2 0.5 1.7 1.7 2.2 4.1 0.0 2.8 2.1 6.7 7.5 0.8 1.6 1.1 4.3 .5.0 0.7 6.9 4.4 4.1 2.9 

STATION 13. 14 I. 
SURvr;y l1l1I1 1192 III'7l 1193 11/'.13_ 1194 111!14 1195 8195 1196 8196 1191 8191 119Z IIJ'JZ 1193 8193 1194 11194 119) III!I) 1196 IIJ9() 1191 III!II 1m. IIJ'JZ 1193 111!13 1194 111!14 1195 III!IS 1196 IIJ9() 1m 

. NEMERTINA 0.0 1.3 5.3 1.4 3.0 1.6 5.9 3.0 1.1 1.9 3.2 11.6 1.3 l.l 1.11 0.11 1.4 4.3 3.11 4.J 0.11 0.7 6.3 ll.l 4~ 3.6 S. 2.~ 2.4 S.I 7.6 ~~ ~.6 7.2 8,9 2.4 
MOLLUSCA 4.3 2.6 S.S 5.3 14.5 25.9 S.9 30.1 14.6 29.6 23,6 26.3 10.1 2.7 5.0 3.6 7.3 9.6 6.2 1S.1 3.9 5.9 11.6 5.5 38.9 43 2.6 12.6 5.7 24.1 31.4 47.7 6.7 .8.1 12..1 29.8 
I'OLYCHAETA 83.9 43.2 51 .9 S2.1 70.S S29 66.7 SO.7 45.1 39.S 49.5 51 .1 71.2 37.7 24.S 73.4 60.0 SO.7 10.5 47.S 77.3 68.7 61.5 46.3 30.6 43.0 56.5 36.0 67.3 36.3 47 .. 6 33.6 55.3 34.S 54.8 41.4 
OLiGOCHAIITA 5.9 9.0 320 32.9 9.0 12.6 20.7 13.3 30.9 IS. I 18.3 5.7 2.0 6.2 58.3 11.6 12.0 12.1 16.5 24.5 13.0 6.3 13.4 24.8 13.9 12.3 33.7 33.3 14.0 24.5 1.1 10.7 29.6 12.6 IS.3 U .8 
SIPVNCVLA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 1.5 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.3 0.6 0.0' 0.0 0.3 
OSTRACODA 0.0 0.0 0.4 3.0 0.0 0.0 0.0 0.0 S.7 2.7 3.4 0 0.0 13.4 0.7 1.3 14.1 12.9 0.0 2.9 2.7 4.2 1.5 3 6.9 S.I 0.2 3.2 1.7 1.4 ' 0.7 0.0 0.6 27.8 0.0 1.4 
PERACARIDA S.4 41.S 1.8 4.9 3.0 S.3 0.0 1.6 0.9 8.3 0.2 4.4 6.7 36.2 4.7 7.7 4.3 9.2 1.5 2.2 0.6 II .S 1.8 3.4 2.8 31.0 0.4 U.S 5.2 5.8 .8.3 3.0 0.6 4.9 0.8 7.1 
OTHERS O.S 2.6 3.2 0.4 0.0 1.8 0.7 1.4 0.9 2.9 0.3 2.2 2.7 2.4 S.O 1.6 1.0 1.2 1.5 3.6 1.8 2.7 3.8 S.5 2.8 0.7 0.8 l.l 3.4 2.8 . 2.8 2.3 1.1 4.9 8.1 S.8 

STATION 9 lOa 11 
SURV~Y 11191 1m 111!12 1193 111!13 1194 111!14 II9S 819S !~ IIJ9() 1191 8191 1192 8192 1193 8193 lI'!4 11194 119S III!IS 1196 IIJ9() 1191 III!II 1m. III!IZ 1193 8193 1194 111!14 1195 819S 1196 -~ 1191 

NEMERTINA 2.9 0.2 1.6 0.3 0.8 1.2 0.0 0.2 0.1 1.7 0.0 1.8 0.0 0.3 0.0 1.2 0.0 0.6 0.0 0.7 U.U 1.1. 0.0 0.7 6.3 4.11 2.S 1.9 2.2 z.4 l.l 1.8 S.S 0.11 7,1 1.S 
MOLLUSCA 3.7 6.6 2.4 3.1 I.S 1.6 0.7 1.3 I.S S.8 4.2 1.8 1.9 1.9 1.4 1.3 0.0 0.9 1.6 1.4 0.1 2.6 2.6 2.4 7.2 1.6 3.7 1.4 18.8 34.2 13.2 0.9 8.2 6.5 242 16.0 
I'OLYCHAETA S9.0 40.2 85.7 65.8 90.0 59.4 98.7 49.3 84.4 48.9 86.0 SO.S 43.8 6S.9 80.7 48.4 33.5 16.8 35.1 42.S 70.4 38.6 524 71.9 78.4 68.9 4S.S 76.7 S7.S SO.7 76.9 71.9 69.9 77.2 45.6 46.0 
OLIGOCHAETA 13.9 1.4 8.5 4.S 7.7 0.0 0.0 0.0 0.3 1.7 0.8 12.0 0.0 1.8 2.7 S.9 19.9 12.0 8.4 16.0 6.0 17.6 1.8 3.1 3.6 14.8 4S.S 16.3 18.8 10.0 2.2 24.6 6.8 3.3 9.9 20.9 
SIPVNCVLA 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 O.S 0.0 1.2 0.0 0.0 0.0 0.0 0.2 0.0 0.4 0.0 0.0 0.0 0.2 0.3 0.0 0.3 0.0 0.0 1.4 0.0 0.5 0.0 
OSTRACODA 12.7 31.4 0.3 9.2 0.0 4.8 0.7 34.0 13.2 5.4 7.1 9.3 S2.4 6.8 14.7 13.6 46.0 16.9 4O.S 3.1 226 0.4 4O.S 1.4 0.0 0.0 0.0 1.1 0.5 0.0 0.0 . 0.0 0.0 0.0 2.7 1.6 
PERACARIDA 6.6 20.1 0.3 16.7 0.0 32.5 0.0 IS.I 0.0 34.8 1.1 222 0.7 223 0.3 28.2 0.6 S2.2 14.4 3S.4 0.7 39.1 1.0 19.' 0.9 1.6 0.2 0.' O.S 0.9 1.1 0.0 0.0 3.3 0.0 6.4 
OTHERS 1.2 0.0 1.3 0.4 0.0 0.4 0.0 0.2 0.4 1.7 0.8 2 1.2 0.5 0.3 0.2 0.0 0.5 0.0 0.9 0.1 0.0 1.4 0.6 3.6 8.2 2.S 1.4 1.7 1.S 5.5 0.9 8.2 8.9 9.3 1.6 

STATION 17 19& TOT 
SUKVKY III!II 1m 111!12 1193 111!13 1194 11194 119:1 III!I:I 1196 IIJ9() II'fl III!II II9Z IIJ'JZ 1193 111!13 1194 11194 1195 8195 .1196 IIJ9() 1"' 8191 1192 8192 1193 8193 1194 .111!14 .Jill) 1lIJ) 1/Yb IIJ9() 1197 

NE~TlI!A 0.1 2.0 0.1 0.9 0.0 0.2 u.I 0.4 0 .4 0.7 _1 .7 _ 1.1/ u.O 9.8 0.4 12.8 0.0 1.7 0.0 0.3 0.4 1.3 0.3 0.4 1.9 1.8 1.7 3.4 l.l 1.4 1.7 1.6 1.2 1.7 2.,S 3.4 
MOLLUSCA 222 0.0 8.9 28.1 25.8 30.9 3O.S 13.0 7.S 27.6 23.4 18.7 0.0 8.9 0.4 1.7 U.5 1.7 19.0 3.8 25.9 1.4 3.0 S.4 1S.2 25 S.1 10.8 IS.I 21.8 21.3 17.1 7.1 IS.O 14,7 12.S 
I'OLYCHAETA 24.9 S.6 7.6 3.6 14.1 8.7 11.9 13.8 43.9 4.6 9.7 3.7 25.0 16.1 82.1 36.2 29.2 32.0 13.8 SI.4 40.8 61.6 47.0 43.6 43.7 46.1 40.8 42.9 34.7 25.1 31.2 36.6 58.7 38.2 34.1 36.5 
OLiGOalAETA 0.7 2.0 1.7 I .S 1.2 2.0 3.6 0.0 ' .1 15.0 8.0 9.S 16.7 6.3 6.7 3.2 4.2 30.7 46.6 16.4 1S.7 9.3 7.9 22.3 S.O 4.3 15.8 11.6 IS.l 8.6 1t.8 9.3 10.7 14.2 10.6 15.4 
SIPVNCVLA 18.0 8.3 4.8 3.9 16.S 13.6 10.0 12.1 S.8 13.4 4.3 7.2 16.7 4.5 1.4 1.9 17.7 3.0 16.4 7.S 8.7 1.1 6.8 5.4 8.4 2.0 2.0 1.3 8.3 7.2 S.7 4.3 26 4.S 25 1.1 
OSTRACODA 2.9 9.S 0.2 19.9 10.3 ' .1 7.0 4.7 13.3 4.6 7.0 S.7 25.0 25.9 1.4 32.4 34.4 18.2 0.9 4.1 3.2 0.1 30.4 14.7 8.2 9.9 2.0 10.3 8.2 7.7 6.1 6.6 11.5 43 12.7 4.5 
PERACARlDA 31.3 72.6 76.4 413 32.2 36.5 36.9 SS.9 20.7 33.2 45.8 52.9 16.7 28.6 7.0 8.8 2.1 10.4 1.7 15.1 4.S 24.9 4.1 3.4 16.2 32.2 31.6 18.5 16.9 27.2 213 23.S 7.2 20.5 21.A 21.9 
OTHERS 0.0 0.0 0.2 0.8 0.0 0.1 0.1 0.1 0.3 0.9 0.1 O.S 0.0 0.0 0.7 2.9 1.0 2.2 1.7 1.4 0.8 0.3 O.S 4.8 1.4 1.3 1.0 1.1 0.6 1.0 0.9 1.0 1.0 1.8 1.5 2.7 

I , ··· ··'rIr _________ • 



TABLE 7. Summary of organism abundance. richness. diversity and evenness for all ponar surveys. 

SURVEY 
Station Aug 91 Jan 92 Aug 92 Jan 93 Aug 93 Jan 94 Aug 94 Jan 95 Aug'>5 Jan 96 Aug 96 Jan 97 

Total # organisms 422 86 201 951 780 544 339 :rnr -wT 489 660 454 
1 Species Richness 51 10 38 66 58 56 34 28 27 47 43 44 

Diversity Index 3.162 1.365 2.667 3. 105 3.193 3.102 2.868 2.623 2.578 2.95 " 3.047 3.006 
Evenness 0.804 0.593 0.733 0.741 0.786 0.761 0.813 0.787 0.782 0.766 0.810 0.794 
Total # organisms 150 320 452 1128 838 574 356 186 194 384 508 484 

8 Species Richness 21 28 52 64 36 36 28 20 17 34 54 37 
Diversity Index 2.306 2.057 2.974 3.202 2.671 2.433 2.473 2.271 2.283 2.954 2.959 2.861 
I Evenness 0.757 0.617 0.753 0.77 0.745 0.679 -0.742 0.758 0.806 0.838 0.742 0./')2 
Total # organisms \78 106 386 506 1236 600 280 152 114 ffi2 488 480 

8a . Species Richness 28 23 38 43 50 53 29 24 27 35 46 43 
Diversity Index 2.808 2.8 2.304 2.839 2.994 2.874 2.469 2.309 2.681 2.849 3.003 2.725 
Evenness 0.843 0.893 0.633 0:755 0.765 0.724 0.733 0.727 0.813 0.801 0.784 0.725 
Iotal # organisms 244 503 698 717 130 249 149 ti03 910 411 735 558 

9 Species Richness 34 36 . 41 59 21 32 7 30 25 48 40 59_ 
Diversity Index 2.868 2.364 2.129 2.808 2.406 2.487 0.637 2.233 1.689 2.94 2.251 3.294 
Evenness 0.813 0.66 0.573 0.689 0.79 0.718 '0.328 0.657 0.525 0.75'J 0.61 0.808 
Total # organisms 416 1154 1130 1718 352 1264 368 '284 1250 466 2531 802 

lOa Species Richness 19 46 . 23 59 15 38 15 26 26 28 39 43 
Diversity Index 1.397 2.555 1.712 2.851 1.837 2.507 1.861 2.445 1.884 2.405 2.202 2.495 
IEvenness 0.474 0.667 0.546 0.699 0.678 0.689 0.687 " 0.75 0.578 0.722 0.601 0.663 
Total # organisms 222 122 486 " 361 409 3N ffi2 114 140 123 ~64 374 

II Species Richness 26 ' 25 72 45 40 47 25 25 21 )0 41 42 
Diversity Index 2.549 2.614 3.326 3.069 2.656 2.87 2.845 2.353 2.677 2.844 3.039 3.226 
Evenness if 0.782 0.812 0.778 0.806 0.72 0.745 0.884 0.731 0.879 0.836 u.818 0.863 
Total # organisms 186 234 563 791 166 437 270 505 350 '954 590 630 

13a Species Richness 23 47 48 57 27 46 26 34 31 58 49 44 
Diversity Index 1.985 2.823 2.571 3.027 2.76 2.685 2.242 2.361 2.568 2.964 2.958 2.706 
Evenness 0.633 0.733 0.664 0.749 0.837 0.701 0.688 0.67 0.748 0.73 0.76 0.715 
Total # organisms 149 337 278 1171 510 892 "07~ 13<J TIl 1362 990 872 

14 Species Richness 21 45 51 74 56 68 48 28 27 69 75 56 
Diversity Index 2.129 2.831 3.204 3.288 3.073 3.261 2.963 2.733 1.899 2.971 3.414 3.300 
Evenness 0.699 0.744 0.769 0.764 0.764 0.773 0.765 O.~ l):5To o.7OL 0.791 0.820 
Total # organisms 1822 818 3650 2957 4876 6442 3519 1383 1970 2760 6432 2')21 

17 SpeCies Richness 21 12 36 26 24 26 32 18 27 33 46 27 
Diversity Index 1.961 1.139 1.612 1.786 2.139 2.048 2.285 1.786 1.868 2.227 2.143 1.788 
I Evenness 0.644 0.458 -<Y.45 ··0.548 0.673 0.629 0.659 0.618 0.567 0.637 U..56 Q.5_~ 

Total # organisms 144 277 839 783 594 722 . -290 59"6 179 446 248 635 
18a S~cies Richness 24 51 65 54 68 63 36 , 50 28 44 40 68 

Diversity Index 2.679 3.282 3.026 3.171 3.438 3.23 2.874 2.529 2.677 2.948 3.313 3.319 
I Evenness 0.843 U.835 0.725 0.795 0.815 0,78:" 0:802 0.646 OlffiJ 0 .779 0.898 0.786 
Total # organisms 48 112 285 780 192 231 116 292 471 936 789 9~1 

19a Species Richness 10 21 23 54 21 32 20 33 39 49 51 72 
Diversity Index 2. 109 2.408 1.459 2.601 1.988 2.869 2.401 2.838 2.661 2.838 2.811 3.216 
I Evenness 0.916 0.791 0.465 0.652 0.654 0.828 0.802 0.812 0.726 o.7N 0:715 o:~ 

[TOTAL Total # organisms 3981 4076 9039 1I863 10083 12294 0548 4474 0177 85\3 14335 9171 
Species Richness 117 140 179 179 140 159 120 114 106 148 175 190 



-STATION I. 1 .3 

SURVEY DATE 9/8lI 1119 8119 1m 11/90 1191 1191 1192 II9Z 1193 1193 1/94 1194 1195 1195 1196 1196 1/97 9188 1119 1I/S9 1m 11/90 1191 .191 1192 II9Z 1193 1193 1/94' 1194 1195 II9S 1196 1196 Iff. 9/81 1189 8119 1m 11/90 1191 1191 1192 1192 1193 1/93 1/94 1194 1195 II9S 1196 1196 1197 

Sn4nrIa clU1lC4lOCftle 5 I 5 7 " 13 3 2 I 3 2 21 5 7 3 22 9 2 13 I 10 6 7 " • .6 6 6 5 I 16 2 I I 3 I 

AraIIU p/IoIIIf I 2 2 I 3 3 2 2 I EwytI-- 2 " I I 3 I I 2 

PlllfDpellS heltstf I 

Ualdeudlied .-hid I 

Uu zpecfD'" I I I I I I 3 3 I 

Uct1lhayerl 3 I I 2 I I I I I I I I I I I I 2 4 I 2 I I I 
Yctllp·uuv• 2 6 2 " I 3 I 3 2 I 5 I 2 I I 3 I 2 2 I 

Taut'"pocimeas X X II I II 0 7 13 18 5 • 2 5 0 3 3 o. 2 2S 9 I 6 27 0 12 I 16 I II 2 7 0 8 " 0 u 12 9 10 I & 0 12 " II 4 7 3 2 0 " 3 0 2 

lTaut'specica (by aioo) " I " 0 I " 5 2 5 I 3 0 I 2 0 2 3 " 2 2 " 0 2 3 " I 2 2 2 0 2 I 0 0 " 3 3 I 3 0 3 2 3 2 3- 3 2 0 2 2 0 2 

II' (byllldoA) 1.241 0.000 0.000 OSI' 0.100 IUOO IAN 0.000 0.9S0 0.000 0.000 0.637 0.000 os. o.sJO 1.149 O.MO 0.693 0.56% 1.220 0_ 0.000 O.JOS 0.693 OAI0 0.000 0.377 0.000 0.000 0.000 10.983 o.~ 0.966 o.ooli 1,076 0.56% U2AI 0.693 0.693 1.\00 0.693 0.000 0.56% 11,637 0.000 0.693 

'(by~ 0.000 ! G.I34 OA97 o.m 1.071 0.000 OMS 0.000 0.000 0.911 0.000 1.1101 0.&11 0.810 0A97 0.000 0_ 1.000 0.592 0.000 0.$44 0.000 0.000 0.000 0.911 0.111 0.311 1.000 0.631 1.000 1.1100 0.000 0.111 OSII 0.000 1.000 

lltEE CRAB CENSUS 13 9 0 " I I 0 0 I 7 0 0 3 1 0 5 3 0 0 2 3 I 3 4 5 I I 2 I 0 0 0 0 2 0 

STATION 4 5 Ii 
SURVEY DATE 9/U 1/19 1I/S9 1m 11/90 1191 1191 1192 II9Z 1193 1193 1/94 1194 1195 1195 1196 1196 !1I'J7 9/U 1119 1I/S9 1m 11/90 1191 1191 1192 II9Z 1193 8193 1/94 1194 1195 II9S 1196 1196 1/97 9/U 1/19 1I/S9 1m 11/90 1191 8191 1192 1192 1193 8193 1/94 1194 1195 1195 1196 1196 II"' 

Su4twIa ClUDC'GtH'fU't II 8 7 6 10 9 5 12 3 9 I a 3 I 15 17 6 5 18 " 12 " 6 " 6 3 I 2 4 I I " 10 3 2 

Anurap/stlftif I 2 I I I I I I I 
Pi1dIy,fflPnIS /nJMII.",.. I I . EwytI-- I 2 2 I 2 3 3 
UaIdaIIifiod IaIIIhId . 
U<GlpedD", 3 I 

U<Glhay.rl I 3. 2 3 I I .2 I I 3 2 3 I I I " 3 5 3 I I I 2 2 I I 
U<G Ip. (jUY.) I I 3 I I 1 I I I I I 4 I 3 I I 
UoidecIliIiod cnb 2 5 

Taut'"pocimaIs 13 9 II 6 17 0 12 • 19 4 II 2 10 0 4 I 0 I II 22 II 6 21 5 \8 5 9 S II 2 6 0 3 0 '1 2. 3 0 6 I S I 9 I II 6 5 6 0 0 2 0 0 2 
Taut. specica (by llllioa) 3 2 3 1 5 0 2 2 5 2 3 2 2 0 2 1 0 I 2 4 4 2 " 2 4 2 2 2 2 1 2 0 3 0 I 2 2 0 2 I 2 I 3 I 2 2 3 0 0 1 0 0 2 
II' (by 1IIdoA) 0.536 0.116 0.931 0.000 0.56% 0.662 0.122 0.56% 0.6110 0.690 o.soo 0.000 0.561 OJlOO 0.000 O.ClOC ~.45I 0.716 1.121 0.451 0.92AI o.soo 0 .• 0.500 0_ 0.693 0.000 1.1199 0.000 0.000 os. 11,637 0.000 0.637 0.000 1.061 0.000 0.30S 0.693 0.930 0.000 0.000 0.000' 0.000 0.000 0.693 
, (by 1IaIi •• ) 0.&11 0.954 0.511 0.111 0.546 1.000 o.m 0.000 0.111 OJlOO 0.000 0.001 0.661 o.m 0.&11 o.m 0.994 1.000 0.000 1.000 OJlOO 0.000 I~ 0.966 0.000 0.43 1.000 OMS 0.000 0.000 0.000 0.000 0.000 1.000 

lltEECiWI CENSUS II 4 0 I 4 0 3 0 0 0 0 I 6 7 4 8 2 2 0 I 3 3 6 I 10 7 2 13 6 0 0 0 7 0 2 0 

STATION 7 10 IJa 
SURVEY DATE 9/U 1119 8119 1m 11/90 1191 1191 1192 II9Z 1193 1193 1/94 1194 1195 8195 1196 1196 1/97 9/U 1119 1119 1m 1"110 1191 1191 1192 II9Z 1193 8193 1/94 1194 1195 8I9S 1196 1196 IN' 9/U 1119 1I/S9 1m 11/90 1191 8191 1192 1192 1193 8193 1/94 1194 1195' 8195 1196 1196 1/97 

-~ 20 10 7 6 10 14 I 12 I " 2 I I I 2 7 I " 3 _,dM ..... I 3 

Anura,-f I I I I I 
Pi1dIy,ffIP- /nJMII • ...., I 
Ewyd"",- I 2 I 2 2 3 I 3 I I 

UoidoaIiIiod IaIIIhId I I 

Uu"",''''''', 12 7 " 2 4 2 6 5 4 • I 

U<G"",_ 6 

Uea_ I I I 2 I 3 
UCGlpedDM 2 
Uca /hay.rl 2 5 I I I I I I I I I I 2 3 I 4 3 
Uct1 Ip. (juv.) I I 4 I 2 3 3 I I .1 I 2 I 
Uoidealifiod cnb 6 

Taut hpocimeas 20 12 13 6 13 I la 9 14 2 9 6 3 0 2 I 0 0 5 6 9 2 12 7 3 3 0 3 3 .2 0 0 0 0 ~ x X 13·· 7" , •• a \3 " 7 0 5 3 2 4 • I 

Taut. specica (by.mOD) I 2 3· I 4 I 4 5 3 2 5 2 0 2 I 0 0 4 3 2 2 S 4 I I 0 3 I 2 0 0 0 0 2 2 I 2 31 3 2 2 0 I I 2 I I I 

1I'(by ..... ) 0.470 0.451 0.&98 0.000 0.7'1 IAn 0.710 0.693 1.11l 0.63 0.000 0.693 0.000 0.000 ' 0.001 1.1140 1.0\1 0.5JO 0.693 OJlOO 0.000 0.000 1.1199 OJlOO 0.693 0.000 0.000 0.001 0.000 0.693 0.271 0.000 1.0$' 0.693 0.410 0.000 0.000 0.000 0.693 OJlOO 0.000 ~.GOCI 
(by 1IaIioa) O.54!l 0.111 0.519 \.IJOO o.rn OS11 0.000 1.000 0.000 0.000 0.000 10.000 0.000 OJlOO 1.000 0.000 1.000 0.000 0.000 0.000 0.000 I.CIOC 0.962 IJIOO 10.57l 0.000 0.000 OJlOll 1.000 OJlOll 0.000 0.000 

lltEE CiWI CENSUS a s 4 a a 0 0 0 6 2 0 0 0 0 I 0 0 0 2 0 0 0 u 0 0 0 0 0 0 0 0 0 0 

./ 



Table 8. Summary of crab census data for all surveys (September 1988-January 1997). 

STATION 
SURVEY DATE 9/88 1189 8/89 1190 8/90 1191 8/91 1/92 

StSDrm4 Cllf'OCtU)tlUt 3 IS 13 S 3 I 
Arall<lpilonll I 

uryrl.m Ii""""", 5 3 2 
Ucap.,NU.. 5 
Uca ropo.r 2 
UCfJ JP~ciDJa 2 
Uca r/tay<ri 3 6 5 5 3 1 
vca sp. IJUV./ I 2 2 5 2 

Tal&! •• peamoos 13 26 20 7 15 6 6 2 

Tal&! , ~peaes (by station) 5 4 ) 2 4 3 2 I 

H' (by statiOD) 1.439 1.102 1.014 0."1 0.4'1 0.00CI 
J" (by swion) 0.650 0.00CI 

TREE CRAB CENSUS 0 0 

·SlB. 7. Aug. 1989. also recorded the thalassinid Upogebia sp . 

•• Reponed as nation 13 

IS 
8/92 1/93 8/93 1/94 11194 1/95 

I 6 I 

I 

0 2 6 0 I 

0 2 I 0 I 

0.000 0.693 O.OOCI 0.000 0.000 
0.000 1.000 0.000 0.000 0.000 

0 0 0 0 0 

/I Sla 13a. Jan. 1991: Uca Ihayui & Uca sp. reported at sta. 13. U. pugilalor al sta. 13a. 

X indicales station nOl yet established. 

11195 1/96 11196 ,1197 9188 

3 2 5 
) 

I 4 

4 6 8 0 0 
2 2 2 0 0 

0.562 0.637 0.662 O.OOCI 10·000 
0.811 0.918 0.954 O.OOCI 

5 0 0 0 

16 
1/89 11189 1/90 8/90 1/91 8/91 1/92 8/92 1/93 8/93 1/94 8/94 1/95 8/95 1/96 8/96 1197 

I I I I 
I I 

I 

2 2 87 I 3 I I 2 I 6 10 4 

I 
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I STATION n I II 8 II s. Jl 9 II 10 n lOa 

I SURVc 119188 11898/89 1/9018190 1191119188 118918/89[II9OTsI9OTI19llf9188 11898189 1190 81901 INlI191881 11891 81891119O!8/9!l! 1191119188 11898189 1/9018190 INlII9188 11898189 1190 8190 INI 

IAlI.UN 
Phylum PORIFERA 

U nident. DemospOn.l!e 2 x 2 
Uniden!. soon.l!e A I 
Unident. SpOnle C 

Phylum CNIDARIA 
Class ANTHOZOA 

Uniden!. anemones 
Phylum PLATYHELMINTHES 
Class TURBELLARIA 

Uniden!. f1atwonn 1 I 1 
Phylum MOLLUSCA 
Class GASTROPODA 

Batillilriu mimina 4 2 6 

Bulla sp. I 6 18 2 
LillurifllJ ziCl:ac 4 2 ) 

SPiroRlyphus annulatus X I 

T utarius muricatus 2 I I 

Uniden!. limoet I 

Class BIVALVIA 
Arcopsis adamsi 1 
Brac:hidontts t;custas 
Chiont c:anc:tUata I I I 

Chiont Iillirala 
CQrbulil C:Olllra,'IQ 
Glv<'Ymeris undata I 
Isuxnomull radiatus I 2 
L VOllsia hvalifllJ 8 ) I 
Parviluc:ina blanda 
Parviluc:ina multilillearu 
TaRtlus so. I 3 
Unidenlified teUin 1 I I 5 1 4 35 20 8 
Unidentified bivalve I I I 

Phylum ANNELIDA 
Class POLYCHAETA 

Glyc:era so. 1 4 3 I I 3 
Nereid so. A , 16 3· 21 
Nereid so. B I I 
Nereid sp. C I 2 2 3 3 2 27 2 
Unident. nereids 2 3 I 8 3 
Onuphid sp. A 1 2 
:Jnuohid so. H ~ 2 I 
Unident. onuphids 1 3 

niden!. Erranua so. A 1 2 
Unident. Erranlia 51'. B 1 

nident. Erranua so. R 7 8 
Unident. Errantia SP. IT I 2 
Unident. Errantia I I 9 14 
Pec:linaria so. 
Sabellid so. 0 
Sabellid 51'. F 12 21 17 2 59 144 I 2 
Sabellid so. FF I 
Uniden!. sabellid 2 I 1 



Spirorbis so. 
Terebellid SO. A 
Terebellid Sp. B 

erebellid SO. CCC 
Terebellid Sp. D 
Terebelld SO. E 17 I 
Terebellid SD. EE 2 7 
Unident. terebellid . I 
Unidenl. Sedentaria 
Unidenl. oolychaeles " 21 66 21 31 1S3 

Class OLIGO CHAETA 
Unidenl. oliRochaeles 

Phylum SlPUNC ULA 
Pha.scolosomIJ SO. 
Phus"U/iUfI slru/PIbus 
Unident. siounculans 

Phylum BRyOZOA 
(lass GYMNOLAEMATA 

8ullu/o sp. 
Wall!rsioora so. 
ZoobOlf')lOfl pellucidum . 
Unidenl. blYozoan 

Phylum ARTHROPODA 
Subohylum ;HELl( ERATA 
Class PYCNOO< NlDA 

Unidenl. oycnoRonid 
Subphylum CRUSTA EA 

hISS lRRlPEDlA 
Balanus amohitril~ 
BIJlaflus SO. 
ChlhamIJ/us so. 
T~trac/ila SQuamosa 
Unident. bamacle 

Class MA ,.AI OSTRACA 
Order MYSIDACEA 

Unidenti led mysid I 
OrderTAJ AIDA EA 

Soecies 9 2 
Soecies ) 24 I , 14 
Soecies 1 1 
Soecles 
rder 
Unident. cumacean 

Order AMPHII'C DA 
Soecies B 51 2 " Species 
Soecies E 
Soecies f 
Unident. 2lmmarideans 
Unident. amohiood 
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SohaUOmIJ so. I 
Sohauoma So. A I 
Unidenl. anthurid 
Unidenl. isoood I 
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Table lOa. Combined Ponar grab and crab collection data reported by the previous contractor (S. Dobkin), stations 1 through 10a(Sep. 1988 to Jan. 1991). 

Unidenl. oeracand I I 
Order DECAP()DA 

IIIDhellS MltrOchadis 1 
IIIDhellS sp. I I 
S'InalphellS sp. 2 

rudent. aiDheld 
Latreules /ucorum I 
PaliUmoMles inlermedillS 4 2 I 3 I 4 2 
UniClcnt. canClean I 2 
Urudentified &tyid7 
Umdenl. D&IUnd I 
Arllll/S Disonjj I 
Sesarma curacaoeflSe I 2 7 4 1 
CaUineCltl sp. 
MicroDhrys bicomulus I 

EUf')Ilium limosum 2 1 I 1 I 
PanopellS herbslii I I I I 
PanoDtIlS SD. I I 

ruClenl. xanthid 1 I 
Uca pugil4lor 
Uca raocu I 
Uca sDeciosa 
Uca l/taJ.cri I I I 2 
UniClent. Uca 2 1 

Phylum RMA A , 

lass PHI URUlDEA 
Amphiura sp. I 

PhyJum CHl RDA' A 
Subphylum RDATA 
Class ASqI'-IA~A 

Asicdia nitra 1 
Clavtlina sP. ? 
Unidenl. tunicate I 



Table lOb. Combined Ponar grab and crab data collected by the previous contractor (S. Dobkin) at stations 11-19a (including species 
totals)(Sep. 1988 - Jan. 1991). 

1 STATION. II II II 13, If 14 II 17 II 18 II 19, llro,. 
I ':;UKYJ:::Y 1191881 1189181891 IJ9OI8I9OI I,<} IllQ/s8T lIali S/8~ I'<} 11191881 1189/S/8911 t2OI819011,<} lll9/S8 IIS9I8IS91Ii2QlS/9Ol1 mll9/S8 IIS9I8/8911 /9Ol8l9Ol1 191119188 1189181s9II/9Ol &1901119 III 1 

IA)l.JN 
Phylum PORIFERA 

U nideilt. DemosponJ(e 2 6 
Unident. soonJ(e A I 
Unident. sponJ(e C I I 

Phylum CNIDARlA 
Class ANTHOZOA 

Unident. anemones 1 s 8 4 I I 20 
Phylum PLATYHELMINTHES 
Class TURBELLARlA 

Unident. flatworm I 4 

Phylum MOLLUSCA 
Class GASTROPODA 

Batillaria mimina 6 10 21S 
Bulla sp. 1 3 31 
Ucrorina l.icl.ac I 10 
SoirOIl/yohus annu/arus I 
Teclarius muricalUs 4 

U nident. liml>et I 
Class BIVALVIA 

Arcoosis adiJmsi I 
Brachidonres exuscus 1 I 
Chione cancel/ara 2 2 I 8 
Chione /alirala I I 
Corbula conlraCla 1 I 
Glycvmeris undala I 
/sollnamon radiacus I 4 
Lyonsia hya/ina 8 1 3 24 
Parvilucina blandiJ 1 I 
Parvilucina mullilin.eala I I 2 
Talle/us so. 4 
Unidentified teUin I I 2 I 2 I 84 
Unidentified bivalve I 1 7 2 14 

Phylum ANNELIDA 
Class POLYCHAETA 

G/Ycera 51>. 3 I 1 1 20 
Nereid SI>. A 1 1 42 
Nereid so. B 1 3 
Nereid so. C I I 3 I 2 2 I S3 
Unident. nereid5 I 18 
OnuDhid so. A I 2 6 
OnuDhid so. H 4 I I I 14 
Unident.onuohids 3 2 I 10 
Unident. Errantia so. A 3 
Unident. Erranlia so. B I 2 
Unidenl. Errantia so. R 15 



Table lOb. Combined Ponar grab and crab data collected by the previous .contractor (S . Dobkin) at stations 11-19a (including species 
totals)(Sep. 1988 - Jan. 1991). 

Unidenl. Errantia sp. IT 
Unidenl. Errantia 8 2 S S 2 
PectifUJria sp. I 

SabeJlid sp. D 3 
Sabellid sp. F 7 1.7 3 16 II I 9 S I 3 48 10 2 I I 
Sabellid sp. FF 
Unident. sabellid 9 I 2 
Soirorbis sp. 8 I 2S 
Terebellid sP. A I 

Terebellid sp. B I 

Terebellid so. CCC 1 I 

Terebellid SP. D 3 

Terebellid so. E 5 2 5 I 5 6 2 I 6 I I 16 I 3 
Terebellid so. EE 10 I 2 
Unident. terebellid I 2 3 3 I I 

Unident. Sedentaria I I 9 I 2 
Unident. polychaetes 215 184 18 21 23 24 32 6 14 39 416 46 22 24 14 20 47 II 7 I 89 26 16 26 7 S 19 67 58 7 6 5 28 

Class OLIGOCHAETA 
Unidenl. oli2ochaetes 

Phylum SIPUNCULA 
PhascoLosoma so. 2 I 

Phascolion strombus 84 69 2S 
Unident.sipunculans 3 3 I 8 4 I 10 I 82 46 I 4 I 2 

Phylum BRYOZOA 
Class GYMNOLAEMATA 

BURuLa sp. I 

Wattrsioora so. 
leobOlryOn oe/lucidum I 

Unident. brvozoan . I 

Phylum ARTHROPODA i 

Subphylum CHELICERATA 
Class PYCNOGONIDA 

Unident. pycnolonid 
Subphylum CRUSTACEA ., 

Class CIRRIPEDlA 
Balanus amphitrite 5 
Balanus sp. 
Chthamalus so. 
Tetraclita SQuamosa 
Unident. barnacle I 

Class MALACOSTRACA 
Order MYSIOACEA 

Unidentified mysid I 

Order TANAIDACEA 
Species C 3 7 I S I 
Species D 13 2 3 26 I I 3 3 4 I 
Species E I 2 174 30 372 S72 437 3 2 
Species I 2 

3 
47 
I 

3 
3 396 

I 
16 
49 
3 
3 
5 
3 

I 146 
24 
21 
19 

SS IUUI 

2 

4 

178 
16q 

I 
I 

I 

3 

I 

8 
X 
X 
X 
I 

2 

31 
114 
/HIlI 

2 
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Table lOb. Combined Ponar grab and crab data collected by the previous contractor (S. Dobkin) at stations 11-19a (including species 
totals)(Sep. 1988 - Jan. 1991). 

Order CUMACEA 
Unident. cumacean I 2 I 6 

Order AMPHIPODA 
Species B 12 1 11 25 14 2 3 I 5 4 I 17 7 1 3 56 16 2 1 13 1 I 

Species C 1 1 1 
Species E 3 4 

Species F 8 
Unident. llarrunarideans 
Unident. amohiDOd 2 3 2 

Order ISOPODA 
Sphaeroma sp. S 8 I 1 
SpiuJeroma Sp. A 
Unident. anthurid 2 1 2 2 
Unident. isopod 

Unident. peracarid 3 1 

Order DECAPODA 
Alpheus heterochaelis 1 

Alpheus sp. 
SYnillpheus sp. 2 II I 1 

Unident. alpheid 2 3 

Latreutes {ucorum 
Paiaemanetes intermedius 1 2 3 2 1 1 1 3 1 1 1 

Unident. caridean 3 1 

Unidentified atyid? 1 

Unident. pagurid 2 
Aratus pisonii 
Sesarma curacaoense 1 
Cal/inectes sp. I 

Microphrys bicornutus 
Eurytium limosum I 

Panopeus herbstii 2 2 11 I I 1 
Panopeus sp. 
Unident. xanthid 
Uca pUl/ilator 2 
Uca rapax I 
Uca speciosa 3 2 
Uca thayeri 1 
Unident. Uca I 2 

Phylum ECHINODERMATA 
Class OPHIUROIDEA 

AmQhiura sp. I 2 1 3 2 2 . 5 

Phylum CHORDATA 
Subphylum UROCHORDATA 
Class ASCIDIACEA 

Asicdia nil/ra 
Clave/inil sp. ? x 
Unident. tunicate 2 

I 

16 

1 487 
3 
7 

8 
3 
7 

16 
I 

65 
2 
6 

4 

2 
17 

5 
I 

34 
7 
1 

3 
I 

18 
I 
I 

II 

22 
2 
2 
2 
2 
5 
6 
8 

1 18 

I 
x 
3 



Table 10c. Hand collection data reported as listed by the previuos contractor (S. Dobkin), stations 9, 13 
and 17. August 1990 and January 1991. 

STATION 
SURVEY 
TAXON 

Phylum PORIFERA 
Class Demospon~iae 

Unidentified spon~e A I I 
Unidentified spon~e B I I 

Phylum ANNELIDA 
Class POL YCHAETA 

Spirorbis SP. 15 15 
Phylum Mollusca 
Class GASTROPODA 

Batillaria mimina 2 2 6 6 16 
SpirORlvphus annulatus I 1 
Lillorina ziclac 3 3 
Nassaruis vibex I 1 2 
Tectarius muricatus I 1 

Class BIV ALVlA . 
8ank;a Rouldi I I 2 
Brachidontes dominKells;s I I 
Crassostrea virJdn;ca X X 
/soKnomon radiatus 2 2 
/sKnomon alatus I I 

Phvlum ARTHROPODA 
Subphvlum CRUSTACEA 
Class CIRRIPEDlA 

Balanus amphitrite X X 
Chthamalus sp. X X 

Class MALACOSTRACA 
Order Amphipoda , 

SPecies B I 3 4 
Unident. e:ammarideans 2 2 

Order IsoDOda 
Sphaeroma sp. 8 8 

Order Decapoda 
Paiaemonetes transversus 1 I 
Clibanarius tricolor 41 .. ~- 41 
Unident. Da~urid 7 7 
Eurytium limosum I 1 
Panopeus herbsti; 1 1 2 
Uca pUKilator 4 2 6 
Ucarapax 5 5 
Uca thaver; I 3 4 
Unidentified Uca 5 5 

.. 



Table II. Summary data and diversity indices as reported by the previous consultant (Sheldon Dobkin), for 

all stations. September 1988 -January 1990. 

GRAB September 1988 January 1989 August 1989 January 1990 

Sla. /I /I Indiv. /lSpp. S·W Index # Indiv. /I Spp. S·W Index IIlndiv . /I Spp. SoW Index /I Indiv. /I Spp. SoW Index 

I 178 20 2.34250 23 7 1.68095 124 19 2.45845 32 10 1.96498 

8 263 22 2.65101 173 22 2.71742 184 19 2.2\074 37 14 2.40483 

8a 411 18 2.25038 71 23 2.87746 

9 207 23 2.86715 9 6 1.73513 205 14 2.41866 72 26 3.06471 

lOa 35 " 2.17845 63 10 1.59291 

II 265 22 2.95303 231 28 2.95704 40 16 2.50353 79 21 2.41183 

l3a 51 II 2.18339 20 12 2.41505 

14 475 26 .2.75840 59 14 . 2.33504 43 14 2.35728 65 25 2.99555 

17 319 12 1.60456 45 8 1.25031 449 II 0.70671 283 10 0.83512 

18 23 8 2.26094 93 14 1.76884 43 17 2.09775 18 13 2.50529 

19a 93 20 2.72304 17 10 2'''J06~ II 2.31957 25 13 2.37699 

T 650 765 >L., 

MeanS-W 

" 
2.52007 2.07434 2.31315 

Mean S-W excluding new stations 

" I 2.13408 .2.31866 

CRAB September 1988 January 1989 August 1989 January 1990 

Sta. /I /I [ndiv. /I Spp. S·W Index /I Indiv. /I Spp. S·W [ndex II [ndiv. /I Spp. SoW [ndex /I [ndiv. II Spp. S·W Index 

la II 4 1.24068 I I 0.00000 

2 25 3 0.52964 9 4 1.14906 8 2 0.85996 6 2 0.69314 

3 12 4 0.98308 9 3 0.84868 10 3 0.96566 I I 0.00000 

4 13 3 0.53596 II 4 0.88557 9 3 0.93688 6 I 0.00000 

5 18 .2 0.45056 22 4 0.77571 II 4 1.12095 6 2 0.45056 

6 2 I 0.63651 0 0 0.00000 6 2 0.63651 I I 0 .00000 

7 23 3 0.47023 12 2 0.45056 13 3 0.89813 6 I 0.00000 

\0 4 3 1.03972 6 3 1.01140 9 2 0.52970 2 2 0.69314 

12 3 2 0.63651 0 0 0.00000 2 I 0.00000 I I 0.00000 

13 8 1 0.00000 9 I 0.00000 13 2 0.27118 7 I 0 .00000 

IS 14 5 1.43888 26 4 1.10219 22 4 1.08358 7 2 0.59827 

~ 
I 0.00000 2 I 0.00000 8 4 1.21301 I I 0.00000 

106 

0.56574 ~p!i . 45+1 

Mean 0.161119 0.81302 0.20292 

Mean SoW excluding new stations 

" 
0.77414 0.22137 

HAND Seltember 1988 January 1989 August 1989 January 1990 

Sta.1I IIlndiv. /I Spp. S·W Index IIlndiv. II Spp. SoW Index IIlndiv. II Spp. S·W Index /I Indiv. /I Spp. SoW Index 

9 22 II 1.91091 23 \0 2. 16013 25 10 1.84412 26 II 1.95634 

13 12 5 1.23427 23 4 1.18778 18 5 1.45936 12 4 1.14371 

17 58 9 1.61419 25 7 1.37681 47 15 1.78927 19 9 1.98262 

TOt./I~92 I 71 I I II I I I 
MeanS·W 0.158645 I I I 1.5749 II I I 1.69758 I 1.69422 

TOI. all charts II 2043 93 827 71 

" 
1820 90 868 82 

.. ::.~ 



Table 12. Identified species collected in all infaunal surveys (Aug 91 -1ao 97). An unidentified taxon is 
included if it is the only representative of its group or is distinct from identified members of its group. 

Phylum CNIDARIA Zygonemertes sp. 

Order ACTINIARIA Hoplonemertine sp. JLN 114? 
Unidentified actinian Hoplonemertine sp. ILN 131 

Order CERIANTIIARIA Poseidonemertes sp. 
Unidentified cerianthid Phylum MOLLUSCA 

Phylum PLATYHELMINTHES Class POL YPLACOPHORA 

Order ACOELA 
Unidentified acoet 

Order KAL YPTORHYNCHA 
Unidentified kalyptorhynch 

Order LECrrnOEPmffiLIATA 
Unident. lecithoeiptheliatan 

Order POL YCLADIDA 

Unidentifi~d polyclad 

Order PROSERIATA 
Family COELOGYNOPORIDAE 

Coelogynopora sp. 

Family MONOCELIDIDAE 
Unidentified monoce1id 

Order RHABDOCOELA 
Unidentified rhabdocoel? 

Phylum NEMERTINA 
Order PALEONEMERTEA 

Family CEPHALOTIIRlCIDAE 
Cephalothricid sp. JLN 113 

Cephalothricid sp. JLN I 14 

Family CARINOMIDAE 
Carinoma tremaphoros 
Carinomella lactea 

Family ruBULANIDAE 
Tubulanus pellucidus 
Tubulanus rhabdotus 

Paleonemertine sp. JLN 103 

OroerHETERONEMERTEA 
Family BASEODISCIDAE 

Baseodiscus floridiJnus 
?Baseodiscus sp. 

Family LINEIDAE 
Lineid sp. A 

Family MICRURIDAE 

Unidentified micrurid 

Order HOPLONEMERTEA 

Family AMPHIPORlDAE 
Amphiporus sp. 

Family TETRASTEMMIDAE 
Tetrastemma worki 

Family ZYGONEMERTIDAE 
Zygonemertes ?simonae 
Zygonemertes sp. JLN 359 

Family ACANTIIOCHITONIDAE 

Acanthochitona sp. 
Family ISCHNOCHITONIDAE 

Ischnochiton sp. 
Class GASTROPODA 
Subclass PROSOBRANCHIA 

Family ACLIDIDAE 

Hemiae/is sp. 
Family CAECIDAE 

Caecum pulchellum 
Caecum imbricatum 

Caecum textile 
Meioceras nitidum 

Family CERITIIIDAE 
Cerithium atratum 
Cerithium lutosum 

Diastoma varium 
Family CYCLOSTREMA TIDAE 

Skenea sp. 
Family EULIMIDAE 

Unidentified eulimid 
Family NASSARIIDAE 

Nassarius vibex 
Family NA TICIDAE 

Unidentified naticid 

Family NERITIDAE 
Neritina virginea 

Family POTAMIDIDAE 
Batillaria minima 

Family R1SS0IDAE 

Unidentified rissoid? 

Family RlSSOINIDAE 
Rissoina catesbyana 

Family PYRAMIDELLIDAE 

Turbonilla hemphilli 
Family VITRINELLIDAE 

Cyclostremiscus suppressus 

Pleuromalaxis balesi 
Subclass OPISTIIOBRANCHIA 

Family ACTEOCINIDAE 

Acteocina candei 
Acteocina canaliculata 

Family APLUSTRIDAE 

?Hydatina vesica ria 

Family BULLIDAE 
Bulla striata 

Family GASTROPTERIDAE 
?Gastropteron sp. 

Family HAMINOEIDAE 

Haminoea antillarum 
Haminoea elegans 

Haminoea succinea 
Family PHILINIDAE 

?Philine sp. 
Unidentified tectibranch 

Unidentified sacoglossan? 

Unidentified cephalaspid? 

Class BIVALVIA 

Family NUCULIDAE 
Nucula proxima 

Family ARCIDAE 

Arcopsis adamsi 

Family CARDIIDAE 

Laevicardium mortoni 
Family LUCINIDAE 

Codakia cf. costata 
Codakia pectinelia 

Codakia orbiculata 

Linga sp.? 

Lucina sp. 
Parvilucina multilineata 

Family LEPTONIDAE 
Montacuta sp. 

Unidentified leptonid 
Family L YONSlIDAE 

Lyonsia floridalUl 

Lyonsia hyalina 

Family MESODESMA TIDAE 
Ervilia sp. 

Family MONT ACUTIDAE 
.' Montacuta sp. 
Family MYTILIDAE 

Brachidontes exustus 

Brachidontes modiolus 

Family PETRICOLIDAE 
? Petricola sp. 

Family SEMELIDAE 

Cumingia coarctata 
Family SOLECURTIDAE 

Tagelus divisus 

Family SPORTELLIDAE 
Unidentified sportellid 



Table 12. ldentified species collected in all infaunal surveys (Aug 91-Jan 97). An unidentified taxon is 
included if it is the only representative of its group or is distinct from identified members of its group. 

Family TELLINIDAE 

Macoma constricta 

Tellina consobrina 

Tellina iris 

Tellina mera 

Tellina texana 

Tellina (AnguLus) sp. 
Family VENERIDAE 

Anomalocardia auberiana 

Chione cancellata 

Gouldia cerifI(J 

Parastarte triquetra 

Family CORBULIDAE 

Corbula~contracta 

Class SCAPHOPODA 

Family DENT ALIIDAE 

Dentalium sp. 
Phylum ANNELIDA 
Class POL YCHAET A 

Order ORBINIIDA 

Family ORBlNIIDAE 

Leitoscoloplos foliosus 

Leitoscoloplos fragilis 

Leitoscoiopios robustus 

Nainereis sp. 
Orbinia riseri 

Prosc%pios sp. 
Scoioplos rubra 

Seoioplos texana 

Family PARAONIDAE 

Aricidea catherinae 

Aricidea philbinae 

Aricidea taylori 

Cirrophorus sp. 
Pa ra on is fulgens 

Order COSSURIDA 

Family COSSURIDAE 

Cossura soyeri 

Order SPIONIDA 

Family SPIONIDAE 

Apoprionospio pygmaea 

Carauiella hobsofI(Je 

Dispio uncinata 

Malacoceros vanderhorsti 

Paraprionospio iongicirrata 

Poiydora ligni 

Polydora socia lis 

Prionospio cirri/era 

Prionospio cristata 

Prionospio helerobranchia 

prionospio mullibranchiata 

Prionospio perkinsi 

Pseudopolydora sp. A 
Pseudopo/ydora sp.B 
Scolelepis squamata 

Scolelepis texana 

Spio pettiboneae 

Streblospio benedicti 

Family MAGELONIDAE 

Mage/ona pettiboneae 

Family CHAETOPTERIDAE 

Spiochaetopterus costarum 

Spiochaetopterus oculatus 

Family CIRRA TULIDAE 

CauLerielia cf. aLata 

CauLeriella killariensis 
Cau/eriella sp. A 

Chaeto,one sp. 
.. CirratuLus sp. 

Cirriformia sp. A 

Monticellina dorsobranchialis 

Tharyx marioni 

Family ACROCIRRlDAE 

Macrochaeta sp. 
Order CAPITELLlDA 

Family CAPITELLIDAE 

Capitella capitata 

Capitomastus sp. 
Dasybranchus lumbricoides 

Dasybranchus lunatus 

Decamastus sp. 
Heteromastus /ilifonnis 

?Leiochrides pallidor 

Mastobranchus sp. 
Mediomastus caLiforniensis 

Notomastus americanus 

Notomastus hemipodus 

Notomastus latericeus 

Notomastus lobalus 

Family ARENICOLIDAE 

Arenicola cristata 

Family MALDANIDAE 

Asychis elongillus 

Axiolhella mucosa 

Order OPHELIIDA 

Family OPHELIIDAE 

Armandia agilis 

Armandia maculata 

Order PHYLLODOCIDA 

Fa'mily PHYLLODOCIDAE 
Anaitides mucosa 

Eteone heteropotkJ 

Eteone lactea 

ParafI(Jitis gardneri 

Phyllodoce arenae 

Family POL YNOIDAE 

Harmothoe sp. B 
Malmgreniella sp. B 

Family HESIONIDAE 

Gyptis brevipalpa 

Microphthalmus sp. 
Pot:kJrke obscura 

Family PILARGIIDAE 

Cabira incerta 

Family SIGALIONIDAE 
Sthenelais boa 

Family SYLLIDAE 

Brania wellfleetnesis 

Brania sp. A 

Dentatisyllis carolinae 

Ehlersia comura 

Exogolle arenosa 

Exogone allantica 

Exogone dispar 

Exogone lou rei 

Exogone sp. C 

Geminosyllis sp. A 

Grubeosyllis clavata 

Haplosyl/is spongicola 

Odontosy/lis enopla 

Opisthodonta sp. A 

Sphaerosyllis bilobata 

Sphaerosy/lis labyrinthophila 

Sphaerosyllis longicaut:kJ 

SpMerosyliis piriferopsis 

Sphaerosyliis cf. renoudae 

Sphaerosy/lis riseri 

SpMt!Tosyllis laylori 

Streptospinigera heteroseta 

Streptosyllis pettiboneae 
Syllis gracilis 

Trypanosyllis vittigera 
Typosyllis LUlea 

Family NEREIDAE 

Ceratonereis irritabi/is 

Laeonereis culveri 

Neanthes micromma 



Table 12. Identified species collected in all infaunal surveys (Aug 91-1an 97). An unidentified taxon is 
included if it is the only representative of its group or is distinct from identified members of its group. 

Neanthes succinea 

Nereis falsa 

Steninonereis martini 

Family GL YCER[DAE 

Glycera abranchiata 

Glycera americana 

Family SPHAERODORIDAE 

Clavodorum sp. 
Order AMPHINOMIDA 

Family AMPHINOMIDAE 

Eurylhoe complanata 

Paramphinome sp. B 

Order EUNICIDA 

Family El!NICIDAE 

Eunice vittala 

Marphysa cf. conferta 

Marphysa sanguinea 

Nematonereis hebes 

Family ONUPlliDAE 

Kinbergonuphis simoni 

Family LUMBRINERIDAE 

Lumbrineris tenuis 

Lumbrineris testudinum 

Lumbrineris verrilli 

Lumbrineris sp .B 

Family ARABELLIDAE 
Arabella multidentata 

Arabella mutans 

Drilonereis sp. C 
Family DORVILLEIDAE 

Ophryotrocha sp. A 

Pettiboneia duofurca 

Pettiboneia sp. A 
Schistomeringos pectinata 

Schistomeringos rudolphi 

Order STERNASPIDA 

Family STERNASPIDAE 

Sternaspis scutata 

Order TEREBELLIDA 

Family PECflNARlIDAE 

Pectinaria gouldi 

Family TEREBELLIDAE 

Amaeana trilobara 

Loimia medusa 

Pista quadrilobata 
Polycirrus plumosus 

Slreblosoma hartmannae 
Terebella rubra 

Family BOGUEIDAE 

Boguea enigmatica 
Family TRICHOBRANCHIDAE 

Terebellides stroemi 
Trichobranchus glaciolis 

Order SABELLIDA 
Family SABELLIDAE 

Bispira melanostigma 
Branchiomma nigromaculata 

Chone cf. americana 
Fabricinuda trilobata 

Hypsicomus sp. 

Lo.onome sp. 

Megalomma sp. B 

Notaulax sp. 

Potamilla linguicollaris 

Sabellastarte sp. 

Family SERPULIDAE 

Salmacina sp. 

Class OLIGOCHAET A 

oFamily TUBIFICIDAE 

Bathydrilus adriaticus 

Ctenodrilus serratus 

Limnodriloides anxius 

Limnodriloides baculatus 

Limnodriloides barnardi 

Limnodriloides monothecus 

Limnodriloides rubicundus 

Limnodriloides sacculus 

Limnodriloides uniampulatus 

Parakaketio longiprostratus 

Pectinodrilus molestus 

Raphidrilus nemasoma 

Smithsonidrilus hummelincki 

Smithsonidrilus marinus 

Smithsonidrilus minusculus 

Smithsonidrilus multiglandularis 

Tectidrilus bori 

Tectidri/us gabriellae 

Tectidrilus squalidus 

Tectidrilus verrucosus 

Thalassodrilides gurwitschi 

Tubificoides bermudae 

Tubificoides brownae 

Tubificoides motei 

Tubificoides parviductus 
Phylum ECHIURA 

Unidernified echiuran 
Phylum SIPUNCULA 

Order GOLFINGIIFORMES 

Family GOLFINGIIDAE 

Nephasoma sp. 

Family PHASCOLIONIDAE 

Phascolion cryptum 

Order ASPIDOSIPHONlFORMES 

Family ASPIDOSIPHONIDAE 

Aspidosiphon albus 

Aspidosiphon cf. muelleri 

Unidentified sipunculan 
Phylum ARTHROPODA 
Subphylum UNIRAMIA 
Class [NSECf A 

Unidentified insect larva 

Subphylum CHELICERATA 

Class PYCNOGONIDA 

. Unidentified pycnogonid 

Class ARACHNIDA 

Unidentified acarine 

Subphylum CRUSTACEA 

Class CEPHALOCARIDA 

Unidentified cephalocarid 

Class OSTRACODA 

Subclass MYODOCOPA 

Family CYLINDROLEBERIDllAE 

Asteropterygion ocultiristis 

Family PHll..OMEDlDAE 

Harbansus paucichelatus 

Family SARSIELLllAE 

Eusarsiella cresseyi 

Eusarsiella dispiralis 

Eusarsiella spinosa 

Eusarsiella zostericola 

Family RUTIDERMA TIDAE 

Rutiderma cohenae 

Rutiderma darbyi 

Rutidel7tU1 gyre 

Subclass PODOCOPA 

/ Family CYTIffiRIDIDAE 

Cytherella sp. 

CyprUkis americtJ!l(l 

Paranesidea sp. 

Peratocytheridea setipunctata 

Pontocythere sulcata 

Thalassocypria vavrai 

Unideot. campylocytherine 
Unident. paracypridine 

Family BAIRDIDAE 
Neonesidea sp. 



Table 12. Identified species collected in all infaunal surveys (Aug 91-Jan 97). An unidentified taxon is 
included if it is the only representative of its group or is distinct from identified members of its group. 

Class MALACOSTRACA 

Order MYSIDACEA 

Unidentified mysid 

Order T ANAIDACEA 

Family KALLlAPSEUDlDAE 

Kalliapseudes aliciae 

Family PARATANAIDAE 

Leptochelia forresti 

Leptochelia rapax 

Family TANAIDAE 

Sine lobus stanfordi 

Order ISOPODA 

Family ANTHURIDAE 

Amakusanthura magnifica 

Family ARCI1JRIDAE 

Erichsonella attenuata 

Erichsonellafiliformis 

Family CIROLANIDAE 

Eurydice sp. 

Family CORALLANIDAE 

Excorallana cf. delaneyi 

Family HYSSURIDAE 

Xenanthura brevitelson 

Family MUNNIDAE 

Uromunno caribaea 
Family SPHAEROMA TIDAE 

Dynamenella angulata 

Exospluleroma diminuta 

Exosphaeroma productalelson 

Paracerceis caudala 

Order AMPHIPODA 

Family AMPELISCIDAE 

Ampelisca abdita 

Ampelisca burkei 

Spathiopus looensis 
Family AMPHILOCHIDAE 

Amphilochus sp. 
Family AMPITHOIDAE 

Cymadusa compta 

Cymadusa ?pilosa 

Family AORIDAE 

Bemlos sp. 

Lembos unicorn is 

Rutilemboides naglei 

Family A TYLIDAE 

Mylus sp. 

Family BATEIDAE 

Balea catharinensis 

Family COROPHllDAE 

Cerapus n. sp. 
Grandidierella bOflnieroides 

Siphofloeceres sp. 

Family HY ALIDAE 

Hyate sp. 
Family LILUEBORGIDAE 

Unidentified lilljeborgid (juv.) 

Family L YSlANASSIDAE 
Unidentified Iysianassid 

Family MEGALUROPIDAE 

Gibberosus myersi 

Family OEDlCERQllDAE 

Monoculodes nyei 

Synchelidium americanum 

Family TALITRIDAE 

Unidentified talitrid 

Order CUMACEA 

Family BODOTRIIDAE 

Cyclaspis varians 

•• Family DIASTYLIDAE 

Oxyurostylis smithi 

Family NANNASTACIDAE 

Cumella sp. 

Family PSEUDOCUMIDAE 

Vaunthomsonia cf.floridana 
Vaunthomsonia minor 

Order NEBALIACEA 

Unidentified nebaliacean 

Order DECAPODA 

Infraorder PENAEIDEA 

. Family PENAElDAE 

Penaeus duorarum 

Infraorder CARIDEA 

Family ALPHEIDAE 

A/pheus armillatus 
A/pheus floridanus 

Alpheus 1normani 
A/pheus nuttingi 

?Alpheopsis labis 

Salmoneus cavicolus 

Family HIPPOL YI1DAE 

Periclimenes americanus 

Family PALAEMONIDAE 

Brachycarpus biunguiculatus 

Palaemoneles sp. 

Pontonia americana 

Family PASlPHAElDAE 

Leptochela serratorbita 

Family PROCESSIDAE 

Processa cf. vicino 

Infra.order TIfALASSINIDEA 

Family UPOGEBIIDAE 

Upo~ebia affinis 

Upogebia vasquezi 

lnfraorder ANOMURA 

Family DlOGENIDAE 

Clibanarius cubensis 

Family PAGURIDAE 

Pagurus ?criniticornis 

Pagurus mclaughlinae 

Pagurus stimpsoni 

lnfraorder BRACHYURA 

Family GONEPLACIDAE 

. Unidentified goneplacid 

Family MAJIDAE 

Pitho lherminieri 

Family PINNOrnERIDAE 

Pinnixa sp. 

Family PORTUNIDAE 

Unidentified portunid 

Family XANTIlIDAE 

Dyspallopeus sayi 

Neopanope sp. 

Panopeus sp. 
Phylum ECHINODERMATA 
Class OPHIUROIDEA 

Family AMPHlURIDAE 

Amphioplus sepultus 

Amphiodia thrombodes 

Amphiodia trychna 

Class HOLOrnUROIDEA 

Family SYNAPTIDAE 

Leptosynapta tenuis 

Unidentified holothuroid 
Phylum H~MICHORDA TA 

Unidentified enteropneust? 
Phylum CHORDATA 
Class ASCIDIACEA 

Unidentified ascidian 



TABLE 13. List of outside taxonomic experts consulted over the course of this project, and their 

area(s) of expertise. 

Dr. Julio Garcia-Gomez, Miami-Dade Community College (Decapoda) 

Dr. Richard Heard, Gulf Coast Research Laboratory, Ocean Springs, MS (Cumacea) · 

Dr. Gordon Hendler, Natural History Museum of Los Angeles County, CA (Ophiuroidea) 

Dr. Louis Kornicker, Smithsonian Institution (Ostracoda) 

Dr. Rafael Lemaitre, Smithsonian Institution (Decapoda) 

Dr. Rosalie Maddocks, University of Houston (Ostracoda) 

Ms. Barbara Maloney, Horida International University (Cumacea). 

Dr. Patsy A. McLaughlin, Cedro Woolley, WA (Cirripedia) 

Dr. Charles G. Messing. Nova Southeastern University (Mollusca, Tanaidacea, Isopoda, 

Decapoda) 

Dr. Michael Milligan, Center for Systematics and Taxonomy (Polychaeta and Oligochaeta) 

Dr. Donald R. Moore, University of Miami (Mollusca) 

Dr. Jon F. Norenburg, Smithsonian Institution (Nemertina, Platyhelminthes) 

Dr. David L. Pawson, Smithsonian Institution (Holothuroidea) 

Dr. Julie Piraino, Smithsonian Institution (Sipuncula) 

Dr. Mary Rice, Smithsonian Institution (Sipuncula) 

Dr. James D. Thomas, Nova Southeastern University (Amphipoda) 

Dr. Austin Williams, U. S. National Marine Fisheries Service (Decapoda) . 
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