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Several numerical indices were chosen for analysis and interpretation of the macroinfaunal 

data. Selection was based primarily on the ability of the index to provide a meaningful summary of 

data, as well as the applicability of the index to the characterization of the benthic community. 

Abundance is reported as the total number of individuals per station and the total number of 

individuals per square meter (= density). Species richness is reported as the total number of taxa 

represented in a given station collection. 

Taxa diversity, which is often related to the ecological stability and environmental 

"quality" of the benthos, was estimated by the Shannon-Weaver Index (Pielou, 1966), according 

to the following formula: 

s 
H' = –∑ pi(ln pi) 

i=1 

where, S = is the number of taxa in the sample, 

i = is the i'th taxon in the sample, and 

pi = is the number of individuals of the i'th taxon divided by the total number of individuals 

in the sample. 

Taxa diversity within a given community is dependent upon the number of taxa present 

(taxa richness) and the distribution of all individuals among those taxa (equitability or evenness). 

In order to quantify and compare the equitability in the fauna to the taxa diversity for a given area, 

Pielou's Evenness Index J' (Pielou, 1966) was calculated as J' = H'/ln S, where ln S = H' , or themax 

maximum possible diversity, when all taxa are represented by the same number of individuals; thus, 

J' = H' /H' max. 

Macroinvertebrate data were graphically and statistically analyzed to identify any differences 

in density and number of taxa per replicate between seasons and disposal areas. Data for total 

density and taxa richness were ln(x+1) transformed to meet normality assumptions (Shapiro-Wilk 

W; SAS Institute, 1997). Transformed density and taxa data were analyzed using a one-way 

ANOVA, while post-hoc comparisons were calculated using a Tukey-Kramer HSD test (SAS 

Institute, 1997). 

7












of taxa at the reference stations was significantly higher in 1998 when compared to 1995 (F = 

21.86; df = 1, 207; Prob > F = < 0.0001). 

In 1995, mean densities were significantly different between stations in the disposal area 

(based on ln transformed data; F = 7.18; df = 4, 69; Prob > F = < 0.0001; Figure 14). Densities at 

stations 5 and 10 were significantly lower than at stations 2, 7, and 10 (Figure 14). There were 

significant differences between mean densities when comparing the same disposal site stations 

between 1995 and 1998 (F = 7.00; df = 9, 139; Prob > F = < 0.0001; Figure 14). Station 4 had a 

significantly higher density in 1995 than in 1998 (Figure 14). Density data for the disposal and 

reference areas for each year were combined; there was no significant difference between densities 

in the disposal area between 1995 and 1998 (F = 0.60; df = 1, 147; Prob > F = < 0.439), but 

densities at the reference stations were significantly higher in 1998 when compared to 1995 

(F = 19.11; df = 1, 207; Prob > F = < 0.0001). 

There were changes in the dominant macroinvertebrate taxa at the disposal site stations 

between 1995 and 1998 (Table 14). However, only three taxa in 1995 and one taxa in 1998 

represented more that 10% of the total macroinvertebrate assemblage. Similar changes were 

apparent at reference stations between 1995 and 1998. These differences in abundant taxa were 

most probably due to natural variation in the benthic macroinvertebrate assemblage. 

There were more than 120 unique Families of macroinvertebrates identified from both the 

disposal and reference sites in 1995 and 1998. In 1995, only one Family in the disposal area and no 

Families in the reference area made up more than 10% of the total assemblage (Table 15, Figures 

15 and 16). The dominant Family in the disposal and reference sites was the archiannelid family, 

Polygordiidae making up 11.2% and 8.7% of the assemblages, respectively (Table 15). There were 

three other Families in both areas which made up > 5% of the total assemblage in 1995 (Figures 15 

and 16). The same four dominant Families were found in both the disposal and reference areas. In 

1998, only one Family in the disposal area and no Families in the reference area made up more than 

10% of the total assemblage (Table 15, Figures 15 and 16). The dominant Family in the disposal 

site in 1998 was the polychaete Family, Spionidae representing 14.2% of the total assemblage 
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5. The mean number of taxa ranged from 15.9 at Station 11 to 29.1 at Station 2. There were

significant differences in mean number of taxa between stations. Stations 2 and 6 within the 

disposal area and Station 6 outside the site had the highest taxa richness. 

6. Taxa diversity (H’) was high at all stations and ranged from 3.02 at Station 12 to 4.62 at Station

6. 

7. Taxa evenness (J) ranged from 0.64 at Station 12 to 0.90 at Station 6. In general, all stations were

extremely diverse with an equitable distribution of taxa relative to other benthic infaunal 

assemblages in the region. The community indices showed considerable uniformity between 

stations. There was no predictable pattern in community indices between stations within and outside 

the disposal area. 

8. Station 9 exhibited the highest wet-weight biomass of 74.800 g·m-2 , while Station 4 had the 

lowest biomass of 4.761 g·m-2. There was no predictable trend in biomass between stations within 

and outside the disposal area. 

9. Numerical classification of the 12 stations was interpreted at a two-group level. Group A

contained the disposal site stations and Stations 1, 3, 6, 8 and 11 outside the site, indicating a high 

degree of faunal similarity between the stations. Group B contained Stations 9 and 12 lying outside 

the site to the southeast. Classification of 41 taxa at the 12 stations was interpreted at a two–group 

level. Taxa Group 1 contained the polychaete, Boguea enigmatica and the amphipod, Bemlos 

brunneomaculatus which were found in abundance only at station 7 within the disposal site. Taxa 

Group 2 contained the remaining taxa and indicated a homogeneous assemblage at the 12 stations. 

10. The macroinvertebrate taxa collected from the 12 stations at the Jacksonville, Florida ODMDS

represented a homogeneous assemblage. 

11. In 1995, the number of taxa was significantly different between stations in the disposal area.

There were also significant differences between the number of taxa when comparing the same 

disposal site stations between 1995 and 1998. Station 4 had a significantly higher number of taxa in 

1995 than in 1998, and station 10 had a significantly lower number of taxa in 1995 than in 1998. 

When taxa data for the disposal and reference areas for each year were combined, there was no 
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significant difference between the number of taxa in the disposal area between 1995 and 1998, but 

the number of taxa at the reference stations was significantly higher in 1998 when compared to 

1995. 

12. In 1995, mean densities were significantly different between stations in the disposal area. There

were significant differences between mean densities when comparing the same disposal site stations 

between 1995 and 1998. Station 4 had a significantly higher density in 1995 than in 1998. When 

density data for the disposal and reference areas for each year were combined, there was no 

significant difference between densities in the disposal area between 1995 and 1998, but densities at 

the reference stations were significantly higher in 1998 when compared to 1995. 

13. There were changes in the dominant macroinvertebrate taxa at the disposal site stations between

1995 and 1998. However, only three taxa in 1995 and one taxa in 1998 represented more that 10% 

of the total macroinvertebrate assemblage. Similar changes were apparent at reference stations 

between 1995 and 1998. These differences in abundant taxa were most probably due to natural 

variation in the benthic macroinvertebrate assemblage. 

14. There were more than 120 unique Families of macroinvertebrates identified from both the

disposal and reference sites in 1995 and 1998. The high diversity of Families collected and the 

absence of clear dominance by one or more Families at the sites in 1995 and 1998 makes 

interpretations of shifts in assemblage composition problematic. 
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Table 1. Station locations for the Jacksonville, Florida ODMDS, 
June 1998. 

Station Number Latitude Longitude 

1 30° 21.83" 81° 18.19" 

2 30° 21.50" 81° 17.81" 

3 30° 21.00" 81° 18.95" 

4 30° 20.90" 81° 18.05" 

5 30° 21.00" 81° 17.43" 

6 30° 21.00" 81° 17.05" 

7 30° 20.75" 81° 18.57" 

8 30° 21.49" 81° 18.64" 

9 30° 20.35" 81° 17.20" 

10 30° 21.18" 81° 18.22" 

11 30° 20.17" 81° 18.57" 

12 30° 20.00" 81° 17.90" 



Table 2. Sediment data for the Jacksonville, Florida ODMDS, June 1998. 

Station % Gravel % Sand % Silt % Clay % Silt + Clay % TOC 

1 6.94 89.81 0.46 1.99 2.45 0.80 
2 3.20 90.58 3.26 1.91 5.18 1.04 
3 0.21 97.19 0.45 1.62 2.07 0.53 
4 3.18 92.04 2.30 1.75 4.05 0.73 
5 1.65 96.32 0.70 0.88 1.58 0.45 
6 4.02 89.79 3.67 1.56 5.23 0.96 
7 4.17 92.32 0.40 2.42 2.82 0.69 
8 1.16 89.35 5.62 2.40 8.02 1.47 
9 8.54 80.99 7.02 1.85 8.87 1.61 
10 14.70 82.96 0.53 1.09 1.62 0.73 
11 0.85 97.77 0.17 0.85 1.02 0.36 
12 0.27 94.61 2.97 1.35 4.32 0.80 







Table 4 continued: 

No. of No. of 
Station Taxa Taxa % Total Individuals % Total 

8 Annelida 53 35.6 171 35.7 
Mollusca 43 28.9 208 43.4 
Arthropoda 44 29.5 81 16.9 
Other Taxa 9 6.0 19 4.0 
Total 149 479 

9 Annelida 41 36.9 178 22.8 
Mollusca 34 30.6 444 56.9 
Arthropoda 25 22.5 85 10.9 
Other Taxa 11 9.9 74 9.5 
Total 111 781 

10 Annelida 38 30.6 204 39.9 
Mollusca 31 25.0 136 26.6 
Arthropoda 43 34.7 139 27.2 
Other Taxa 12 9.7 32 6.3 
Total 124 511 

11 Annelida 26 32.9 167 33.9 
Mollusca 24 30.4 183 37.1 
Arthropoda 22 27.8 128 26.0 
Other Taxa 7 8.9 15 3.0 
Total 79 493 

12 Annelida 31 28.4 172 16.1 
Mollusca 39 35.8 753 70.6 
Arthropoda 29 26.6 108 10.1 
Other Taxa 10 9.2 34 3.2 
Total 109 1067 

















Table 5 continued: 

No. of Cummulative Station Station % 
Taxon Name Phylum Class Individuals % Total % Occurrence Occurrence 
Gammaropsis sp.C Ar Mala 1 0.01 99.64 1 8.3 
Gammaropsis (LPIL) Ar Mala 1 0.01 99.66 1 8.3 
Microprotopus raneyi Ar Mala 1 0.01 99.67 1 8.3 
Cyclaspis sp.N Ar Mala 1 0.01 99.68 1 8.3 
Campylaspis heardi Ar Mala 1 0.01 99.69 1 8.3 
Stomatopoda (LPIL) Ar Mala 1 0.01 99.71 1 8.3 
Gibbesia neglecta Ar Mala 1 0.01 99.72 1 8.3 
Bigelowina biminiensis Ar Mala 1 0.01 99.73 1 8.3 
Mysidae (LPIL) Ar Mala 1 0.01 99.75 1 8.3 
Tanaissus psammophilus Ar Mala 1 0.01 99.76 1 8.3 
Sergestidae (LPIL) Ar Mala 1 0.01 99.77 1 8.3 
Ogyrides alphaerostris Ar Mala 1 0.01 99.78 1 8.3 
Ogyrides hayi Ar Mala 1 0.01 99.80 1 8.3 
Porcellanidae (LPIL) Ar Mala 1 0.01 99.81 1 8.3 
Ebalia cariosa Ar Mala 1 0.01 99.82 1 8.3 
Portunidae (LPIL) Ar Mala 1 0.01 99.83 1 8.3 
Callinectes (LPIL) Ar Mala 1 0.01 99.85 1 8.3 
Parthenopidae (LPIL) Ar Mala 1 0.01 99.86 1 8.3 
Hypoconcha (LPIL) Ar Mala 1 0.01 99.87 1 8.3 
Ostracoda (LPIL) Ar Ostr 1 0.01 99.89 1 8.3 
Cylindroleberididae (LPIL) Ar Ostr 1 0.01 99.90 1 8.3 
Pseudophilomedes zeta Ar Ostr 1 0.01 99.91 1 8.3 
Eusarsiella spinosa Ar Ostr 1 0.01 99.92 1 8.3 
Limulus polyphemus Ar Mero 1 0.01 99.94 1 8.3 
Decapoda (LPIL) Ar Mala 1 0.01 99.95 1 8.3 
Ophiactis savignyi E Ophi 1 0.01 99.96 1 8.3 
Ophiothrix (LPIL) E Ophi 1 0.01 99.97 1 8.3 
Echinoidea (LPIL) E Echi 1 0.01 99.99 1 8.3 
Balanoglossus (LPIL) H Ente 1 0.01 100.00 1 8.3 
Taxa Key 

A = Annelida Eu = Echiura
 Poly = Polychaeta H = Hemichordata
 Olig = Oligochaeta  Ente = Enteropneusta 

Ar = Arthropoda M = Mollusca
 Mala = Malacostraca  Biva = Bivalvia
 Mero = Merostomata  Gast = Gastropoda
 Ostr = Ostracoda  Poly = Polyplacophora 

B = Brachiopoda  Scap = Scaphopoda 
C = Chordata Ph = Phoronida

 Asci = Ascidiacea Pl = Plathyhelminthes
 Lept = Leptocardia  Turb = Turbellaria 

Cn = Cnidaria R = Rhynchocoela 
E = Echinodermata  Anop = Anopla

 Aste = Asteroidea S = Sipuncula
 Echi = Echinoidea
 Holo = Holothuroidea
 Ophi = Ophiuroidea 





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

Table 7. Summary of assemblage parameters for the Jacksonville, Florida ODMDS stations, June 1998. 

STATION DATA 
REPLICATE DATA Mean Density Avg. No. 

Total No. Total No. Density Total No. Total No. nos/m2 Taxa H' J' 
Station Rep Taxa Individuals (nos/m2) Taxa Individuals (SD) (SD) Diversity Evenness 

1 1 19 24 3038 132 607 5122.4 24.0 4.19 0.86 
1 2 16 23 2911 2683.9 8.1 
1 3 41 82 10380 
1 4 23 54 6835 
1 5 29 56 7089 
1 6 12 16 2025 
1 7 31 44 5570 
1 8 18 23 2911 
1 9 21 37 4684 
1 10 25 34 4304 
1 11 36 84 10633 
1 12 29 44 5570 
1 13 25 39 4937 
1 14 14 16 2025 
1 15 21 31 3924 

2 1 36 61 7722 139 791 6675.1 29.1 4.18 0.85 
2 2 19 24 3038 1496.6 6.1 
2 3 34 54 6835 
2 4 27 54 6835 
2 5 26 49 6203 
2 6 28 58 7342 
2 7 37 69 8734 
2 8 41 64 8101 
2 9 28 45 5696 
2 10 21 51 6456 
2 11 24 61 7722 
2 12 30 65 8228 
2 13 25 45 5696 
2 14 33 55 6962 
2 15 27 36 4557 

3 1 16 25 3165 81 480 4050.6 17.1 3.43 0.78 
3 2 20 34 4304 748.9 3.3 
3 3 17 30 3797 
3 4 19 43 5443 
3 5 16 36 4557 
3 6 16 31 3924 
3 7 18 33 4177 
3 8 14 23 2911 
3 9 24 35 4430 
3 10 18 41 5190 
3 11 22 37 4684 
3 12 16 23 2911 
3 13 15 30 3797 
3 14 14 29 3671 
3 15 11 30 3797 

4 21 38 4810 105 554 4675.1 20.3 3.91 0.84 
4 15 19 2405 1545.5 4.0 
4 13 20 2532 
4 26 61 7722 
4 19 26 3291 
4 21 31 3924 
4 25 52 6582 
4 22 36 4557 
4 17 29 3671 
4 14 26 3291 
4 23 53 6709 
4 23 44 5570 
4 20 39 4937 
4 24 39 4937 
4 22 41 5190 






















































	Title Page
	TABLE OF CONTENTS
	1.0 INTRODUCTION
	2.0 METHODS
	3.0 DATA ANALYSIS METHODS
	3.1 Assemblage Analyses
	3.2 Faunal Similarities

	4.0 HABITAT CHARACTERISTICS
	5.0 BENTHIC COMMUNITY CHARACTERIZATION
	5.1 Faunal Composition, Abundance, And Community Structure
	5.2 Numerical Classification Analysis
	5.3 Taxa Assemblages

	6.0 1995 vs 1998 COMPARISONS
	7.0 SUMMARY
	8.0 LITERATURE CITED
	TABLES
	Table 1. Station locations for the Jacksonville, Florida ODMDS,
	Table 2. Sediment data for the Jacksonville, Florida ODMDS, June 1998.
	Table 3. Summary of abundance of major taxonomic groups for the Jacksonville, Florida
	Table 4. Abundance and distribution of major taxonomic groups at each station for the
	Table 5. Abundance and distribution of taxa for the Jacksonville, Florida ODMDS, June 1998.
	Table 6. Percent abundance of dominant taxa for the Jacksonville, Florida ODMDS, June 1998.
	Table 7. Summary of assemblage parameters for the Jacksonville, Florida ODMDS stations, June 1998.
	Table 8. Analysis of variance table for density differences across stations at
	Table 9. Tukey-Kramer post-hoc comparisons of station mean densities at the Jacksonville, Florida
	Table 10. Analysis of variance table for taxa richness differences across stations
	Table 11. Tukey-Kramer post-hoc comparisons of taxa richness
	Table 12. Wet-weight and standing stock biomass summary
	Table 13. Data matrix
	Table 14. Comparisons of percent abundance of dominant taxa
	Table 15. Percent abundance of dominant Families

	FIGURES
	Figure 1. Locations of benthic and sediment sampling stations
	Figure 2. Sediment composition
	Figure 3. Sediment percent total organic carbon content
	Figure 4. Abundance of major taxonomic groups
	Figure 5. Taxa bundance of major taxonomic groups
	Figure 6. Macroinvertebrate densities
	Figure 7. Macroinvertebrate taxa richness
	Figure 8. Taxa diversity (H’) and evenness (J’)
	Figure 9. Total biomass summary
	Figure 10. Biomass summary of major taxonomic groups
	Figure 13. Comparisons of macroinvertebrate taxa richness
	Figure 14. Comparisons of macroinvertebrate densities


