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ABSRTACT

The aim of this project was to evaluate the validity of
using multi-species laboratory systems to assess the response of
eatuarine benthic communities to an introduced stress. Over a 5-
year period experiments in Apalachicola Bay, Florida, and the
York River, Virginia, sought to (1) develop criteria for
microcosm tests for evaluating the capacity of microcosms to
model natural communities in the presence and absence of a
pollution-induced stress, and (2) assess the validity of
extrapolating test results from one location to another.
Procedures for constructing, maintaining and sampling microcosms
were tested and refined over the study period. A large number of
laboratory and field tests were conducted synoptically over this
period, including experiments in which microcosms and field sites
were dosed with toxicants (mixed hydrocarbons in some and
pentachlorophenol in others). We have investigated various
methodologies for analysing and interpreting data derived from
microcosm tests.

The most promising results were achieved with medium-sized

microcosms (approximately 0.1 mz) in relatively short-term
experiments (5 weeks). Individual species response patterns in
the microcosms were highly variable and seldom showed good
agreement with patterns in the field. Species richness in the
microcosms and field showed good temporal agreement and provided
a conservative indicator of community response to toxic stress.
An ecologically-based guild approach to grouping species proved
to be a powerful and reliable method of extrapolating from
microcosm test results to responses of field communities. Our
findings suggest that results from estuarine benthic-derived
microcosm toxicity tests may be used to predict some aspects of
community response to toxic stress. Further, the results
indicate some generality in these predictions which should permit
cautious extrapolation to other field sites.

This report was submitted in fulfillment of contract number
CR 812053 by the Virginia Institute of Marine Science and Florida
State University under the sponsorship of the U.S. Environmental
Protection Agency. This report covers a period from October 1981
to October 1985 and work was completed as of 1 March 1987.
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SECTION 1

INTRODUCTION

A priority of environmental toxicology is to predict the
ecological effects of a toxic substance by extrapolating from
controlled laboratory experiments. Until recently such
experiments have generally been restricted to single-species
acute tests. Much of the rationale for this approach has been
based upon the assumption that acute tests with the most
sensitive species provide conservative estimates of environmental
impact, an assumption which has recently been criticized (Kimball
and Levin, 1985; Cairns, 1983; 1986a). Despite the fact that
arguments can still be made for the utility of single-species
testing (Wies, 1985), there is growing recognition of the need
for multi-species toxicity testing (Cairms, 1985).

As the use of multi-species laboratory test systems
(microcosms) increases, a requisite part of the development must
be field validation. We accept here the definition of validation
offered by Cairns (1986b) as the testing of "the ability to
predict the relationship between the response of the artificial
laboratory system and the natural system." There are several
components to any such evaluation. The first involves
establishig criteria for conducting microcosm tests which are
specific enough to reduce undesirable laboratory artifacts and
general enough to be of utility in a range of habitats. Second,
it is necessary to evaluate the capability of the laboratory
system to model temporal patterns in the natural system in the
absence of toxic stress. Only after this does it become
appropriate to compare the response of the microcosm and field
communities to a pollution-induced stress. Finally, if microcosm
tests are to have applicability outside of the site-specific
system in which they are conducted, it is necessary to evaluate
the validity of extrapolating between systems.

Towards the end of validating an estuarine benthic microcosm
test system, we initiated a 5-year program in two estuaries.
Using macroinvertebrate and microbial communities from
unvegetated, soft-sediment habitats in Apalachicola Bay, Florida
and the York River tributary of the Chesapeake Bay, Virginia, we
conducted a series of combined laboratory/field experiments to
address the questions posed above. The details of the individual
experiments have been reported earlier (Diaz et al., 1984, 1986 ;
Livingston et al., 1985a, 1985b, 1985c, 1985d, 1986) and we will
not dwell on those details here but rather summarize the overall
project, its findings and draw conclusions regarding the use of
benthic microcosms for predicting environmental consequences of
toxic stress.



SECTION 2

CONCLUSIONS

Variability in natural estuarine systems is high,
necessitating large numbers of experimental replicates and
samples to observe even major responses. Careful attention must
be paid to physical/chemical features of the microcosms
throughout the tests to insure that conditions remain as close to
those in the natural field sites as possible. Monitoring of
toxicant levels and distribution within the microcosms throughout
the experiment is necessary to evaluate dissipation and breakdown
of the toxicant. Concurrent with laboratory testing, samples
from the field sites are required to assess natural fluctuations
in the benthic populations. Temporal variation in recruitment
adds year to year and site to site variation in community
responses in microcosm tests. To overcome this problem it is
mandatory that microcosm tests be properly timed to corresepond
with known stages in recruitment cycles. Furthermore it 1is
necessary that only community components which show good
agreement between laboratory systems and field sites be used to
evaluate response to toxins. In this respect species richness of
the community and the numerical abundances of certain guilds
(listed in Table 6) appear to be the best components to use.

We advocate an approach of categorizing species into
"ecological types" or guilds which has several advantages. This
categorization gives a managable number groupings--enough to
provide some detail but few enough to permit reasonable detection
of patterns. The emphasis on species groupings reduces the
dependence of the predictions upon single species which may be
highly variable in their occurrence from year to year. Those
guilds which are observed to behave aberrantly in the laboratory
may be excluded from the analyses a priori. And, the use of
"ecological types" facilitates comparisons among sites which have
different species compositions. However, this approach requires
good ecological characterization of the species comprising the
benthic community used in the testing. These ecological data are
often difficult to obtain.

We conclude that laboratory microcosms can provide a
valuable tool for assessing natural benthic community responses
to toxic stress, provided that the caveats and conditions stated
in this report are heeded.
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SECTION 3

OBJECTIVES

primary objectives of this project were:

the development of criteria for conducting
microcosm tests and interpreting the results;

the evaluation of the capacity of a benthic
microcosm system to simulate natural field
communities in the absence of a toxicant;

the comparison of response patterns of
laboratory and field communities to a
pollution-induced stress; and

the determination of the validity of
extrapolating from microcosm tests conducted
in one locale to natural communities in
another.



SECTION 4

STUDY SITES

The study sites in the Apalachicola Bay system (East Bay and
St. George Sound) were located in polyhaline and oligohaline
areas, and those in the York River in the meso-polyhaline portion
of the estuary (see Fig. 1). All sites were shallow (1-2 m),
unvegetated areas. Sediments in the oligohaline site were silty
sand, and sediments in the polyhaline and meso-polyhaline sites
were predominately fine sands. Each of the study sites are
considered representative of extensive portions of temperate
estuaries. For both the Virginia and Florida experiments, the
laboratory microcosms were located near the field study sites.
More details of the study sites are given in earlier reports
(Diaz et al., 1984, 1986; Livingston et al., 1985, 1986).



SECTION 5

ECOLOGICAL CHARACTERIZATRIONS

An essential part of this program was an understanding of the
ecological backdrop against which the experiments were conducted.
Weekly monitoring programs for infaunal macroinvertebrates have
been ongoing at the Virginia site since 1979 (Diaz, 1984) and at
the Florida site since 1981. Ten replicate samples per week were
collected with 5.0 cm and 7.5 ¢cm diameter hand-held corers in the
York River and Apalachicola Bay sites, respectively. These
samples were processed on a 250 um and a 500 um sieve series and
all macrobenthic invertebrates identified to the lowest possible
taxon and enumerated. Figure 2 shows weekly mean abundances of
total macrofauna from the Apalachicola Bay and York River sites
from October 1981 through April 1986 and indicates the dates of
the laboratory/field experiments. An important point of
comparison between these sites is the timing of recruitment
events. In Florida peak recruitment generally occurred in the
fall and the greatest abundances and species richness were
observed in the winter. In Virginia the pattern was temporally
reversed with recruitment peaks occurring in the spring. The
relationship between the timing of the experiments and seasonal
patterns of recruitment is crucial to the interpretation of
variability in the data.

In addition to these background data on faunal abundances we
have found that an appreciation of trophic structures and
physical disturbance processes at each site 1s necessary for
interpreting our experimental results. Predation by bottom-
feeding fishes and decapods appears to be an important process
shaping benthic communities at each site (Virnstein, 1977; Dugan
and Livingston, 1982). Physical disturbance, both periodic
(waves) and aperiodic (storms) impact on these communities.
During the course of this project each site was impacted by at
least one major storm event which hit during the laboratory/field
experiments. The timing of microcosm tests in relation to
predator utilization of the habitats and disturbance events in
these sites was a crucial component of proper experimental
design.

Another essential feature of our ecological characterization
of the field sites was an understanding of species-specific
functional roles in the community. Information on trophic,
mobility and reporductive modes was a central part of our
analysis effort. This is discussed in greater detail in the
section on guild assignments. We emphasize at this point,
however, that even with the extensive data which have been



collected from each of these sites, much of this type of
detailed, species-specific information is lacking.



SECTION 6

METHODS

EXPERIMENTAL PROTOCOLS

The focus of experiments conducted during 1982 and 1983 was
to establish criteria pertaining to microcosm construction,
microcosm maintenance, test duration, sampling procedures and
response variables. In addition treatments were employed to
assess the impact of predator exclusion and inclusion in the
field sites,

Microcosm communities were constructed of a series of cores
collected with diver-operated box cores (10 x 20 cm; 10 cm deep).
Cores were arranged contiguously on seawater tables in the same
spatial arrangement as in the field. A wide range of microcosm
sizes have been tested. During 1982 and 1983 experiments at both

. . . . 2
sites were conducted in microcosms ranging from 0.8 to 1.0 m 1in
size. Additional experiments in Florida in 1983 compared three

microcosm sizes: 0.67 m2 s, 0.067 m2 , and 0.0084 m2 « The spring

1985 experiment in Virginia compared 1.00 m2 and 0.11 m2

microcosms. Our objectives here were twofold: (1) to assess
whether microcosm size affected the ability of laboratory
community dynamics to track those of the field, and (2) to
determine whether it was preferable to use larger microcosms
which could be sampled repeatedly or smaller ones which must be
destructively sampled. The details of results from these
experiments are given in earlier reports and are summarized as

. 2 . .
follows. Small microcosms (0.0084 m"~) contained fewer species
than the field sites and showed considerable divergence in

community parameters from the field. Medium (0.08 - 0.11 mz) and

large (0.67 - 1.00 mz) microcosms contained similar numbers of
species and generally showed the same degree of concordance
between laboratory and field populations. Replicate large-sized
microcosms were sampled repeatedly throughout the duration of
experiments, while individual replicates of medium-sized
microcosms were sampled at only one time period and discarded.
The disturbance associated with repeated sampling of large
microcosms was judged to have an impact on community and
population dynamics, so we settled on the medium-sized microcosms

(approximately 0.1 m2). With a microcosm of this size a large
number of replicates must be established at the initiation of an



experiment and a portion destructively sampled at each sampling
time.

The sizes of the core samplers employed at each site (5 cm
Virginia; 7.5 cm Florida) were based upon our experience with the
field monitoring programs and were selected to provide adequate
sampling of most resident macrofauna. Throughout the experiments
the same size coring devices were used to collect laboratory and
field samples.

Test durations in 1982 and 1983 ranged from 5 to 9 weeks
during which time laboratory and field treatments were sampled
synoptically on a weekly or biweekly basis. Samples were sieved
on 250 um and 500 um mesh screens, and macroinvertebrates were
identified to the lowest possible taxon and enumerated. A
variety of community and population statistics were considered
(see below) and most showed divergence between the laboratory and
field 5 weeks after initiation. On this basis we adopted a 5-
week duration for subsequent dosing experiments.

Containers with azoic sediments were placed in the seawater
table at both sites during the 1985 experiments. These
defaunated treatments were sampled and processed similarly to the
microcosms and were used to monitor recruitment into the
laboratory system through the seawater intakes.

Throughout the experiments physical and chemical
measurements were made in the laboratory and field. Temperature,
salinity, dissolved oxygen, sediment grain size and sediment
organic content were monitored regularly. Periodic measurements
of pH, sediment temperature and Eh were also made.

Field treatment locations were located haphazardly within
pre-selected sites and marked with metal frame structures (2 m x
2 m bottom area x 3 m high). These frames served as a means of
relocating sample sites and of holding a sample platform. The
sample platform had a gridded array of sample ports which
permitted individual core samples to be taken in pre-determined,
random locations within the treatments. Field treatments in the
various preliminary tests included (1) uncaged sites demarcated
only by the open metal frames, (2) caged sites in which the
frames were wrapped with screening to exclude predators, and (3)
caged sites with predators included. In addition field
treatments were dosed with toxin~laden sediments (see below).
All field treatments were established in triplicate and each
treatment replicate was sampled with 10-15 randomly located
replicate cores.

A generalized protocol of these methods is given in Table 1
and a schedule of experiments is presented in Table 2. For
greater details concerning the protocols for each test earlier
reports (cited above) should be consulted.

DOSING PROCEDURES

Experiments in which both laboratory and field sites were
dosed with toxicant-laden sediments were conducted in the fall of
1983 and the spring and fall of 1985. In 1983 "naturally"
hydrocarbon contaminated sediments from the Elizabeth River, VA,

8



were used to dose both laboratory and field treatments in the
York River and Apalachicola Bay. In both the spring and fall of
1985 uncontaminated sediments were coated with pentachlorophenol
(PCP) to provide controlled-dose treatments for laboratory and
field sites. Our goal here was to evaluate the response of the
laboratory system to the stress relative to the response of the
field system (Objective 3).

During the spring 1985 experiment we tested dosing
procedures in which PCP contaminated sediments were added 1in
approximately 1 cm and 0.1 cm thick layers. No overt effects of
adding uncontaminated sediments were noted and we found that the
greater thickness of sediment provided more reliable dosing of
treatments, thus we adopted this procedure in the fall 1985
experiments. Laboratory dosing in each experiment was conducted
by spreading contaminated sediments uniformily over the microcosm
surface. Field dosing procedures involved two approaches. In
the fall 1983 and spring 1985 experiments in both Apalachicola
Bay and York River sites dosing was carried out by wrapping the
metal frames with plastic to reduce water flow, adding the
sediments to the enclosed water column, and removing the plastic
after sediments had settled to the bottom. This procedure was
successful in Apalachicola Bay, but not in the York River where
the plastic wrapping was insufficient to stop the stromnger
currents (see Results and Fig. 10). During the fall 1985
experiment the same procedure was used in Apalachicola Bay and a
dosing box was used in the York River to apply toxin-laden
sediments. The dosing box was a large wooden box to which
sediments were added through a door on the top, the box was then
submerged and a false bottom removed to permit the sediments to
fall to the sediment-water interface. These methodologies were
successful at achieving dose equivalency between the field and
laboratory treatments (Fig. 11).

TOXICANT LEVELS

The hydrocarbon contaminated sediments from the Elizabeth
River used in the fall 1983 experiments were applied at nominal
concentrations; the wide variety of pollutants in these sediments
prevented the actual levels from being monitored. Lu (1982)
reported a detailed hydrocarbon analysis of the sediment at the
station from which contaminated sediments were obtained. In the
PCP-dosed experiments (spring and fall 1985) a high concentration
(nominally 10 ppm) and a low concentration (nominally 1 ppm) were
used. Actual concentrations of PCP in the laboratory and field
treatments were monitored throughout the test duration. These
analyses, which were carried out using methylene chloride
extraction and standard gas-liquid chromatography methods with
flame ionization and electron capture detection, proved to be
costly and time consuming but necessary. These data were
invaluable both for establishing when dose equivalency between
the laboratory and field was achieved and for tracking the time
course of the toxicant levels in each treatment.



GUILD ASSIGNMENTS

In the latter portion of this project we became aware of the
need for grouping species for the purpose of analysis.
Community-level statistics, though they provided some useful
information, obscured much of the details of response within the
community, and individual species population fluctuations were
too numerous and variable to permit clear interpretation of
community response. Grouping species according to higher
taxonomic levels (e.g. polychaete families, oligochaeta,
bivalvia) was attempted as a solution, but even closely related
species can play different functional roles within a community,
and the responses of species within these groups were often
heterogenous. Thus we classified each species into functional
groups based upon the manner in which they used resources, how
they lived and moved in the sediments, and their mode of
reproduction. The categories to which species were assigned are:

Trophic Mode
scavenger
deposit-feeder
suspension feeder
interface feeder
predator
scraper
unknown

Trophic Level
carnivore (>90% animal matter)
herbivore (>907% plant matter)
detritivore/omnivore
unknown

Mobility Mode
burrower
mobile
sessile
tube-builder
mobile
sessile
epifaunal
mobile
sessile
Reproductive Mode
planktonic larvae
demersal egg cases
brooders
asexual
unknown

Assignments were made using published information (esp., Fauchald
and Jumars, 1979) and personal observations. In making these
assignments we took a limited view of the environment, choosing

10



as our point of reference the spatial scales relevant to our
treatments. Therefore species which move on scales of cm”s to
m’s were classified as mobile. The intent of the reproductive
mode category was to separate those species which have the
capability of reproducing and recruiting from within the
microcosms from those which do not. Therefore we pooled
categories to create a composite classification:

Dispersal Mode
limited dispersal
wide dispersal
variable dispersal
unknown

Here again the spatial scale is defined to reflect our interest
in processes relevant to the microcosms. For instance, maldanid
polychaetes (represented primarily by Axiothella mucosa at the
Apalichcola Bay site and by Clymenella torquata at the York River
site) produce demersal egg cases which generally remain attached
to the tops of the adult tubes until hatching. Juvenile maldanid
polychaetes then crawl away and build tubes of their own. This
type of reproduction leads to limited dispersal in the context of
the microcosm since it permits these organisms to recruit from
within the microcosm. Another example of a limited disperser in
our categorization is Paranais litoralig, an asexually
reproducing oligochaete. The limited dispersal category 1is nmnot
intended to imply that these species in nature do not exhibit
wide ranging dispersal, but merely that they clearly have the
capability of recruiting from within the microcosm. By contrast,
other species have obligate planktonic stages which preclude
successful development within the microcosms. These species are
categorized as wide dispersers to indicate their inability to
recruit from within the laboratory seawater tables. A few
species are variable in their reproductive modes both between and
within sites. The spionid polychaete Streblospio benmedicti, for
instance, exhibits variable reproductive strategies ranging from
fully planktonic development to brooding (Levin, 1984). 1In the
York River estuary S. benedicti appears to be entirely planktonic
in its development and is therefore classified as a wide
disperser in Virginia, while in Apalachicola Bay both types of
development have been observed for 8. benedicti and it is
classified as a variable disperser in those experiments. Table 3
gives the functional group assignments for all species collected
from the Florida and Virginia study sites. We recognize the
tentative nature of some of these assignments and stress the need
for more ecological data to refine this approach.

Unique combiniations of these functional groupings were
used to define guilds, e.g deposit-feeding, detritivore/omnivore,
mobile burrower, with wide dispersal. This approach yielded a
total of 59 guilds in the two study areas, of which only 17 were
composed of single species. The species compositions of dominant
guilds in each site are given in Table 4. At each location the
five most abundant guilds generally comprised >80% (and never

11



less than 40%) of the total number of individuals collected.
Details of this for each test are given in Table 5.

This approach of categorizing species into guilds served two
purposes. First, it permitted us to identify those guilds of
organisms for which laboratory microcosm populations do not serve
as good analogs of natural populations in the absence of any
toxicant. These types of organisms can be excluded a priori from
analyses to assess toxic impact. The second advantage to this
approach is that the identification of types of organisms which
act as ecological units facilitates comparisons between
microcosms and field sites from different locations. For
instance, while the species composition varies between the
Virginia and Florida sites, functionally similar ecological
groups are found in both sites and provide a basis for
comparison.

DATA ANALYSIS

Throughout the course of this project we have made use of
large numbers of replicates and the robustness of Analysis of
Variance (ANOVA) to test for specific treatment effects in the
highly variable data sets. This approach has generally been a
powerful one and several significant treatment effects have been
identified. For instance, ANOVA can test for significant
differences in total abundance between laboratory field
treatments. However, the central question we have posed is not
so straightforwardly tested. In particular we ask, can microcosm
test results be used to predict the response of natural

communities? Cairns (1986b) pointed out that the absolute
response in a microcosm test need not be identical to that in the
natural system. It is simply necessary that we know the

relationship between the response in the laboratory and the
field. 1In this regard the temporal patterns of community, guild

or species response in the laboratory and field may be very
similar but of different magnitude and still be of utility for
predictive purposes. Statistical procedures which test for
differences between treatment means (such as ANOVA), but yield
nothing about the similarity of pattern, would miss this
similarity. Proper testing for similarity in such patterns would
require a non-parametric pattern analysis capable of dealing with
widely vairant data; we are not aware of such a test at present.
Therefore, to answer this final question we are forced to rely
upon subjective evaluations. The large number of experiments
together with the persistence of many of the patterns add
strength to these assessments.

12



SECTION 7

RESULTS AND DISCUSSION

The data generated by this project are voluminous, and any
value gained by their complete inclusion here would be offset by
the drawbacks of such a massive document. Therefore complete
data files from the project have been archived in computer files
at FSU and VIMS and are available on request. Below we present a
summary of our findings emphasizing particularly those aspects
which address the primary objectives outlined above.

PHYSICAL/CHEMICAL DATA

Care was taken to maintain physical and chemical
characteristics of the microcosms as close to those of the field
as possible, yet some differences still arose. Eh profiles and
visual inspection of sediment color indicated that depth of the
oxygenated layer within the microcosm sediments decreased with
time. This effect was generally most pronounced after week 5 in
any given test and led to significant changes in the depth
distribution of organisms. Similar changes were not apparent in
the field over similar time courses.

Surface sediment composition in the microcosms also showed
differences from the field sites. Fine sediments (silts and
clays) and organic content increased in the microcosms with time.
These increases were the result of deposition of fine particles
brought into the laboratory in the seawater system and were not
observed in the field. In addition rapid changes in sediment
composition in the field were observed in association with storm
events which had no effect upon the microcosm sediment
characteristics.

Water and sediment temperatures in the microcosms were
slightly more variable than those in the field sites, but this
degree of variation apparently was not sufficient to pose
problems. Salinities in the laboratory and field treatments were
similar throughout all experiments.

We refer the reader to earlier reports for more information
regarding physio-chemical factors in each of the laboratory/field
experiments. Here we emphasize our finding that careful
attention to the parameters listed in Table 1(I.A) is an
important component of successfully conducting a microcosm
experiment. Divergence between the laboratory and field in one
or more of these parameters will lead to divergence of the
communities.

13



SYNOPSIS OF TEST RESULTS

Spring 1982 Experiments

Florida--

The field predator inclusion treatment followed the field
controls in terms of the response of infaunal numerical
abundance. The field exclusion treatment was characterized by
high numbers (primarily Mediomastus ambiseta). An increase in
total macrofaunal numbers was also observed in the laboratory,
but not in the field controls (Fig. 3); these results were
interpreted as the release of specific opportunlstlc polychaetes
from predation pressure. Mediomagtus was one of the few
populations that was still recruiting at the time of the
experiment. Species richness was generally unaffected by
treatment (Fig. 3). The proportional abundance of functional
feeding groups was more conservative, showing no change in the
field controls and inclusion treatment and only slight changes in
the field exclusion and laboratory treatments.

Virginia--

Species specific responses to treatments were variable. For
six of the 11 dominant species there were significant differences
in abundance among treatments, but only five species showed

significant variation with time. Paranais littoralis and newly
set bivalves were the only two forms to show effects of both
treatment and time. Streblospio benedicti, Eteone heteropoda,

and immature Capitellidae all increased with time. Polvdora
ligni decreased and newly set bivalves increased and then
decreased with time. Variance to mean ratios for all eleven
numerically dominant species exceeded one. Total macrofaunal
abundances in the laboratory declined sharply between weeks 3 and
4, and by week 5 showed considerable divergence from the field
controls (Fig. 3). Species richness in the laboratory was
similar to the field treatments throughout most of the
experiment, but began to diverge slightly by the fifth week (Fig.
3).

F 1982 E

Florida--

These experiments were conducted in the oligohaline site.
Abundance increased in the laboratory by week &4 (Fig. 4),
probably attributable to a release from predation. Trends in
total macrofauna abundance among the various field treatments
were similar, as were species richness values across all
treatments. When expressed as feeding modes and trophic groups,
the various field treatments showed comparable patterns through
time with a predominance of below-surface, deposit-feeding
detritovores/omnivores. The laboratory treatments showed gradual
change to a predominance of browsing omnivores. By the fifth
week of the experiment laboratory treatments showed substantial
divergence from the field treatment.
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Virginia~--

Total macrofaunal abundance began to diverge during the
first yeek of the test (Fig. 4). Low, but significant, levels of
recruitment into the field sites by Streblospio benedicti and
Tubificoides spp. contributed to this pattern. Recruitment into
the microcosm was essentially absent. These recruitment pulses
in the field however were dampened (presumably by predation) and
abundance levels in the laboratory and field appeared to be
converging at termination of the experiment (week 6). Species
richness values were similar in the microcosm and field
throughout the experiment (Fig. 4).

Spring 1983 Experiment

Florida--

Results of the spring 1983 experiment (oligohaline, station
3) indicate similar results in the various field treatments with
reduced numerical abundance in the laboratory microcosms (Fig.
5). Species richness trends were similar in all treatments. In
this experiment, feeding modes and trophic group proportions were
similar among all treatments in the field and laboratory. Both
mean faunal abundance and species richness were representative of
field conditions.

Virginia--

Macrofaunal recruitment occurred at the York River site
during this test, but only two species showed dramatic increases:
Streblospio benedicti and Eteone heteropoda. Both species
reached their greatest abundances in the field cage treatments
and remained low in abundances in the microcosms where their
recruitment was restricted. Again, we interpret the lack of
major population increases in the field control site as resulting
from post-recruitment mortality (probably from predation). Both
total macrofauna abundance and species richness reflect
recruitment events which occurred in the field but not in the
microcosms (Fig. 5).

Fall 1983 Experiment

Florida--

Results of this experiment (polyhaline, station ML) indicate
similar macrofaunal numbers in the field treatments whereas
numbers tended to be reduced in the laboratory treatments. A
comparison of macrofaunal abundance in the field and laboratory
(Fig. 6) reveals that recruitment occurred into the field sites
but not into the microcosm. Once again, temporal patterns of
species richness were similar in the various field and laboratory
treatments, although numbers of species were lower in the
laboratory microcosms. Functional feeding modes and trophic
organization of the invertebrate assemblages were similar in all
treatments; temporal variability of these indices was low with a
predominance of below-surface deposit feeders as detrital-feeding
omnivores. Toxic sediments did not appear to affect the field or
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laboratory numerical abundances or species richness. Once again,
fgngtional feeding groups and the trophic organization appeared
similar in all treatments (laboratory and field). The toxic
sediments had no overt effect on the laboratory or field
microcosms when viewed as feeding or trophic entities.

Virginia--

The microcosm treatments consistently had lower abundances
and species richness than their field counterparts (Fig. 6).
Increases in total abundance and species richness in the field by
week 3 are indicative of recruitment events which did not occur
in the laboratory. Individual species response in the control
treatments (laboratory and field) were highly variable as some
species increased and others declined over the period. The
addition of non-toxic York River sediments to laboratory and
field treatments did not substantially change either faunal
abundance or species richness. Toxic Elizabeth River sediments
caused declines in laboratory and field treatments, but the
magnitude of the response was greater in the laboratory. The
dose treatments altered total abundances, species richness and
guild makeup.

Soring 1984 E :

Virginia--

Total macrofaunal abundances 1in this test were similar in
the laboratory and field treatments until week 4 of the study
when recruitment peaks occurred in the field. Recruitment did
not occur in the microcosms at this time and result was a nearly
3-fold difference between abundances in the field and microcosm

controls. Decline in numbers of macrofauna after the field
recruitment peak was rapid and within one week abundances within
the laboratory and field controls were again similar. Species

richness was again a fairly conservative parameter and was
generally similar between the laboratory and field treatments.

sori 1985 E .

Florida--

Figures 10a and 10b show the concentrations of PCP in
laboratory and field treatments during the time course of this
experiment. Good dose-equivalency was achieved in the Florida
experiments between laboratory and field concentrations. Dose-
specific effects on total macrofauna and species richness are
shown in Figures 12 and 13, respectively. The impact on field
assemblages was less severe than on microcosm assemblages, with
only slightly lowered abundances and small reductions in species
richness evident. The laboratory effects included a relative
increase carnivores. Laboratory controls showed increased
abundance of subsurface deposit feeders relative to the field
treatments. Dose related changes in functional groups did not
occur in the field treatments. A real difference was evident in
the vertical distribution of the infaunal populations between
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laboratory controls and field populations. By the end of the
experiment, high numbers were concentrated in the top two
centimeters of the laboratory controls. In the laboratory, most
species disappeared from the bottom-most layer (8-10 cm) by the
end of the experiment. Axjothella mucosa contributed to most of
the observed trends in vertical distribution. Species such as

u%iiﬂmﬂﬁlﬂﬂ and Branig were adversely affected by both lab and
field PCP treatments. This trend of relative dominance was
directed by recruitment of Axiothella in the laboratory controls

by the third week of the experiment (T3). Recruitment in the
field was not affected by PCP treatment.

Virginia~--

In the spring 1985 experiment, at the York River site, good
dose equivalency between the laboratory and field treatments was
not achieved (see Figs. 10a & 10b). PCP levels were consistently
lower in the field than in the microcosm. Mean macrofaunal
abundance in the laboratory declined markedly during the first
week, but this decline was observed in undosed control treatments
and was thus not a response to PCP dosing (Fig. 12). A slight
reduction in macrofaunal abundance was observed in field dosed
treatments relative controls (Fig. 12). Species richness showed
a clear dose-specific response in the laboratory, but was
unaffected by the lower doses achieved in the field (Fig. 13).

E 85 E

Florida--

Dose equivalency between the laboratory and field treatments
was again achieved in the fall experiments in Florida (Figs. 1lla
& 11b). Experimental results were similar to those during the
spring experiment with strong, dose-specific reductions in
numerical abundance and species richness in the micrccosm and
slight effects in the high PCP treatment in the field (Figs. 14 §
15). Recovery was rapid in the field due to high recruitment and
slower in the laboratory where recruitment was minimal. Species
such as Mediomastus were again adversely affected by the
laboratory PCP treatments. Recruitment of this species from
within the laboratory was low, either as a direct or indirect
result of PCP treatment. In the field recruitment was apparently
unaffected by PCP exposure, with the possible exception of some
very short-term effects on Mediomastus. Functional feeding and
trophic organization were unaffected by PCP treatment in the
field. In the laboratory, there were proportional changes in
these relationships at high PCP concentrations which included
trophic simplification. The percent of primary carnivores tended
to be higher in the PCP-treated microcosms.

Virginia--

Comparable levels of PCP were achieved between laboratory
and field treatments during the fall 1985 experiment (Figs. lla &
11b). Macrofaunal abundance in the laboratory showed slight
declines in the high dose treatment but was unaffected by the

17



lower dose (Fig. 14) 1In the field treatments total macrofauna
abundance did not decline in response to PCP treatment; in fact
recruitment peaks were evident earlier in the high dose treatment
than elsewhere. Species richness in the laboratory declined
sharply in the high dose treatment, but was unaffected in the
microcosm low dose treatment (Fig. 15). A similar trend was
observed in the field, with lowered species richness in the high
dose treatment. This effect in the field however was less
dramatic and recovery was fairly rapid (Fig. 15).

RECRUITMENT PATTERNS

The experiments outlined above were timed to coincide with
peak recruitment seasons in both environments since this is the
period during which the communities are expected to show the
greatest sensitivity to toxic stress. However, recruitment of
benthic invertebrates is highly variable both spatially and
temporally, raising the need to distinguish between variability
in the data resulting from recruitment variations and those
resulting from treatment effects. Though the general timing of
peak recruitment periods at each site is predictable and our
experiments spanned portions of these periods (see Fig. 2), it is
not possible in any given year to predict either the precise
timing or magnitude of recruitment for any individual species.
Differences in recruitment levels between the laboratory and the
field can lead to order-of-magnitude differences in the
abundances of individual species and total macrofaunal numbers.

The azoic sediment treatments in the seawater table at the
Florida and Virginia sites have revealed that recruitment of
macrobenthic invertebrates through the seawater systems is
minimal. Recruitment events in the field during the course of an
experiment may lead therefore to substantial differences betwen
laboratory and abundances. For instance, at the York River site
in the spring 1982 experiment recruitment of Streblogspio
benedicti, Eteone heteropoda and immature Capitellidae resulted

in large differences between laboratory and field abundances
throughout the experiment. In the fall 1982 experiment at the
same site low levels of recruitment in the field by S. benedicti
and Tubjificojdes spp. caused only moderate divergence between
laboratory and field abundances. During the spring 1984
experiment laboratory and field abundances were similar until the
fourth week when a large recruitment event by S. hbenedicti led to
three-fold differences in total abundance. Similar temporal
differences in recruitment were observed at the Florida site.
While recruitment of macrofauna into microcosms through the
seawater system was negligible, recruitment from within the
microcosms was occasionally substantial. Species which reproduce
asexually, have demersal eggs or brood their young have the
capability to reproduce and recruit from within the microcosms.
When a species recruited from within the laboratory it suffered
less mortality from epibenthic and demersal predators and from
sediment disturbance than in field, resulting in large
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differences between laboratory and field abundances. This
appears to have occurred in the spring 1983 experiments 1in
Florida during which Axiothella mucosg recruited via demersal
eggs and increased dramatically in the laboratory. Also, in the
spring 1985 experiment in Virginia the asexually reproducing

Paranais littoralis attained higher densities in the laboratory
than in the field.

In recognition of the interpretational difficulties which
arise as a result of these recruitment differences we have taken
two approaches towards drawing inferences from these data.
First, as outlined above, guild designations include a
reproductive component; this groups together species which at
least have the potential to display similar recruitment
differences between the laboratory and field. Second, the
emphasis we place on similarity of temporal patterns of abundance
rather than absolute magnitudes of abundance reduces the problems
associated with varying levels of recruitment.

RESPONSE VARIABLES

An important part of addressing our objectives was to
determine which (if any) characteristics of benthic
macroinvertebrate communities were modelled well in the
laboratory and could therefore be used to predict responses of
natural communities. The greatest detail is of course obtained
by examining the population responses of individual species, and
in earlier reports we have devoted considerable attention to the
dynamics of at least the dominant species. Some species-specific
patterns have emerged from this effort [e.g. Streblospio
benedicti response in the laboratory and field are similar when
experiments are conducted during times of no recruitment; or
Axiothella mucosa may undergo population explosions in the
laboratory during its recruitment times]; these individual
patterns may be pieced together in an effort to make generalized
predictions. Yet the number of species is large and the variety
of response patterns observed is great. No doubt many general
patterns remain obscured by our inability to extract them from
such variable data.

At the other extreme of response variables we have
investigated the use of community-level indices to describe
patterns in the field and microcosms. Total numbers of
macrofauna, species richness, species diversity and evenness
parameters have been reported for all treatments in each test in
earlier reports. Some generalizations are possible. Figures 3-8
show mean total macrofaunal abundance and species richness values
in control treatments for the six concurrent experiments
conducted between 1982 and 1985 in both estuaries. In both the
Apalachicola Bay and York River experiments mean total abundance
of macrofauna in the microcosms was consistently a poor model of
field abundances. Two problems occur which lead to this lack of
concurrence. (1) Some animals recruit from within the microcosm
where in the absence of epibenthic and demersal predators they
experience large population increases which are not seen in the
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field. This occurred in Florida in the spring 1982 test (Fig.
3), the fall 1982 test (Fig. 4) and the fall 1985 test (Fig. 8).
In Virginia this situation was observed at the beginning of the
tests in spring 1983 (Fig. 5) and spring 1985 (Fig. 7). (2) In
other tests recruitment into field sites by species which lack
the ability to recruit from within the microcosms resulted in
increases in field abundances which were not tracked by the
laboratory assemblages (Florida: spring 1983, Fig. 5; fall 1983,
Fig. 6; spring 1985, Fig. 7; Virginia: fall 1982, Fig. 4; fall
1983, Fig. 6; fall 1985, Fig. 8). These problems make total
macrofaunal abundance a poor statistic for tracking natural
communities with laboratory models and a poor indicator of
response to a toxin (Figs. 12 & 14).

Species richness values in laboratory and field controls
were more often similar (Figs. 3-8). In most tests species
richness in the laboratory controls was not significantly
different from the field controls or the pattern of change was
similar. Good examples of this latter phenomenon can be seen in
the Apalachicola Bay data from spring 1983 to spring 1985 (Figs.
5-7). In a few instances there were exceptions to this patterns
of concurrence; in spring 1982 species richness at week 5 had
diverged between the York River site and the microcosms (Fig. 3)
and field recruitment during the spring and fall of 1983 in the
York River led to changes in species richness which were not
reflected in the laboratory. In general, however, we find
species richness to be a fairly conservative community descriptor
which shows few laboratory artifacts. In addition species
richness showed dose-specific responses to PCP treatment (Figs.
13 & 15).

Between these two extremes of species-specific and
community-level responses, we have investigated a number of
approaches to summarizing individual species data without
obscuring much of the relevant within community response.
Categorization of species into higher taxonomic groupings is the
most straightforward approach and it has the advantage, if
successful, of alleviating the need for detailed species-level
taxonomy in impact assessment. However, we find that very often
individual species within a given taxon do not show similar
patterns of concurrence between the laboratory and field. For
instance, the pattern of abundance of Streblospio benedicti (a
spionid polychaete) in the fall 1982 experiments in the York
River was more similar to that of Scoloplos spp. (an orbiniid
polychaete) than it was to the confamilial Polydora ligni, a
pattern largely set by recruitment events occurring only in the
field. In later experiments P. ligni has been observed to
recruit into the microcosms.

A posteriori methods of grouping species have been attempted
using cluster techniques (Diaz et al. 1984). These techniques
can identify species groups which have similar abundances in the
laboratory and field and groups which do not. Groups of the
latter type can then be ignored when attempting to assess toxic
impacts. A disadvantage of this approach is that it is entirely
a posteriori and requires substantial experimentation for every
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test. Moreover, we are posing questions regarding temporal
patterns, not absolute abundances, so methods which group species
by abundances are 1nappropr1ate. A more desirable approach would
be to identify species groups which show similar patterms in the
laboratory and field, and to do so a priori based upon their
ecologies. Responses to stress should then be observed only in
those groups found to be good laboratory models.

The guild approach to classifying spec1es outlined earlier
in this report is our attempt at such an g priori categorization.
Figure 9 shows some composite values of abundances through all
tests for nine of the numerically dominant guilds in the
Apalachicola Bay and York River systems. We caution that since
these figures are composites from all tests that they should not
be taken as actual time courses of abundances, they merely serve
as a convenient way to summarize a lot of data. The patterns in
these figures discussed below are also evident in each of the
individual tests. These plots show only abundances in field and
laboratory controls and their intent is to identify those guilds
for which laboratory assemblages are good models of the field.

The nine guilds represented in Figure 9 are those which
comprise the five most abundant in each of the tests in Florida
and Virginia (Table 5); they therefore include the majority of
individuals collected. Of the nine guilds shown we interpret
five of them as generally showing concurrence between laboratory
and field abundance patterns (Table 6). Mobile burrowing
pedators/omnivores with limited dispersal (Fig. 9, p. 56)
generally showed good agreement between the microcosm and field
in Virginia, but were present in only very low numbers in
Florida. Mobile epifauna which were detritivorous/omnivorous
scavengers with limited dispersal were again more abundant in
Virginia but appear to be adequately modelled by both of our
laboratory systems (Fig. 9, p. 57). For this guild the absolute
abundances between the laboratory and field often differed, but
the patterns were similar. Mobile burrowing, detrivivorous/
omnivorous, deposit-feeders with wide dispersal were always among
the dominant guilds at each site (Table 5) and generally were
well modelled in the laboratory through the first 5 weeks (Fig.
9, p. 58). Detritivorous/omnivorous, mobile tube-builders which
feed at the sediment-water interface and have limited dispersal
also showed good general agreement between laboratory and field
populations (Fig. 9, p. 59). Recruitment peaks for this guild
were not always of equal intensity between the laboratory and
field but similar patterns were evident. Detritivorous/
omnivorous, mobile burrowers which feed at the interface and have
limited dispersal had similar abundance patterns in the
laboratory and field (Fig. 9, p. 60).

Four other common guilds [(1) detritivorous/omnivorous,
mobile burrowing deposit-feeders with limited dispersal, (2)
detritivorous/omnivorous, mobile tube-builders which feed at the
sediment-water interface and have wide dispersal, (3) mobile
burrowing, herbivorous suspension-feeders with wide dispersal,
and (4) mobile-burrowing predators/carnivores with wide
dispersal; Fig. 9, pp. 61-64] did not show good concurrence
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between the laboratory and field. The general pattern among
these four guilds was that the guild with limited dispersal
sometimes underwent population blooms in the laboratory, while
the guilds with wide dispersal had recruitment peaks in the field
which were not reflected in the laboratory. These problems with
these guilds did not occur in every experiment, but were present
frequently enough to limit their utility as laboratory models of
field populations.

We argue that only those components of macrobenthic
communities which are modelled well in the laboratory should be
used to assess toxic impact. Based upon the forgoing
consideration of response variables, species richness and the
numerical abundance of the guilds listed in Table 6 appear to be
the most appropriate components in our systems. In the following
section we therefore emphasize these components in our discussion
of predicting field impact from microcosm tests. This is a
conservative approach and we note that among those guilds we have
termed as inadequately modelled in the laboratory are some which
responded well in some tests but not in others. For instance, in
the fall 1982 test in Florida mobile-burrowing predators/
carnivores with wide dispersal showed good agreement between
numbers in the laboratory and field controls throughout the
experiment, but divergence between microcosm and field patterns
in other tests (Fig. 9, p. 64) caused us to reject this group as
a good laboratory model. In practice it may be that our
procedure of identifying guilds a priori is best used to flag
species groups which are suspect in their concordance between
laboratory and field; the response of these guilds in undosed
treatments could be examined g posteriori to make decisions
concerning their utility in predicting impacts of toxic stress.

A limitation to this approach as we employ it here is the
lack of truly objective criteria for assessing differences in
response patterns. As we pointed out above the issue here is how
well temporal patterns of abundance in the laboratory model those
in the field. (e.g., As one declines does the other decline?)
This question is not amenable to answering with ANOVA or
clustering techniques. Both of these techniques are dependent
upon actual abundances rather than temporal patterns.
Specialized non-parametric pattern analysis techniques may prove
useful in the future for providing objective criteria.

PREDICTING RESPONSE TO TOXIC STRESS

Based upon the arguments made above we examined the response
of species richness and the numerical abundances of the guilds
listed in Table 6 to address the question, can the response of
natural communities to a toxic stress be predicted from the
response in the laboratory? The response of species richness to
PCP dosing is shown in Figs. 13 & 15. The responses of the
guilds listed in Table 6 are shown in Figs. 16 & 17. Table 7
summarizes the concordance between the laboratory and field
observations. Since dose equivalency between the microcosms and
field was not achieved in the Virginia spring 1985 experiment,
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the observations from that test are omitted. From the
information in Table 7 it is clear that the microcosm results
provided reliable predictions of the response of the natural
communities for thosge components listed. Moreover these results
show that the response in a microcosm experiment at one location
is frequently a good indicator of response at the other location.
Thie result, however, is tempered by the fact that differences in
recruitment times between locations may lead to discrepancies in
responses.

The results of Table 7 are promising. In all but one case
(for which sufficient numbers were present) the response to PCP
treatment in the laboratory served as a good indicator of the
field response. Our approach is a conservative one; by including
only those components of the community we know to be well
modelled in the laboratory, we virtually assure that the
responses observed are related to the PCP treatment.

The findings of this study suggest that properly conducted
multi-species tests with estuarine benthos may yield valuable
information regarding responses of natural communities to anm
iduces stress, provided that sufficient knowledge of the ecology
or the orgaisms is available and incorporated into evaluating the
results.
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TABLE 1. GENERALIZED PROTOCOL FOR LABORATORY MICROCOSM/FIELD
VALIDATION STUDIES

I. Laboratory microcosms (0.1-1.0 mz)

A. Physical/chemical data
1. temperature ( C)
2. salinity (% )
3. dissolved oxygen (ppm)
4. pH
5. sediment % organics
6. sediment grain size
7. sediment temperature, salinity, Eh
B. Infaunal macroinvertebrates (500- and 250- sieves)
1. repetitive cores (3 replicates, 1-3 treatments)
2. vertical distribution (2-cm intervals)
3. azoic sediment samples (500- and 250- sieves)
C. Microbes
1. repetitive cores (3 replicates, 1-3 treatments) (Florida
only)

II. Field
A. Treatments (3 replicates)
1. unscreened platforms
2. screened platforms (exclusion cages)
3. screened platforms (predator-inclusion cages)
4. weekly core samples (no platform)
5. additional treatments (specific for individual experiments)
B. Physical/chemical data (same as I.A.)
C. Infaunal macroinvertebrates (same as I.B.)
D. Microbes (same as I.C.)

III. Variables analyzed

A. Infaunal macroinvertebrates, epibenthic organisms
1. numerical abundance (total and dominant species)
2. ash-free dry weight biomass (total and dominant species)
3. species richness
4, species diversity and evenness indices
5. functional group associations
6. numerical response of guilds

B. Microbes
1. total biomass
2, bacteria
3. photosynthetic microbes
4. microeukaryotes
5. bacterial ecotype



TABLE 2.

II.

I1I.

SAMPLING SCHEDULES FOR THE COMBINED (FSU-VIMS)
EXPERIMENTAL PROGRAM (1981-1985)

Weekly samples

A.

B.

FSU
l. oligohaline stations (11/24/81-11/17/83)

2. polyhaline station (11/25/81-3/15/84)
VIMS

1. polyhaline marine lab station (10/13/79-12/18/83)

Microbiological data

A'

B.

FSU
1. oligohaline stations (fall 1982; spring 1983)

2. polyhaline stations (spring 1982)
VIMS

1. marine lab station (spring 1982)

Combined (field-laboratory) experiments

A,

Spring 1982
l. Florida
2. Virginia
Fall 1982
1. Florida
2, Virginia
Spring 1983
1. Florida
2. Virginia
Fall 1983
1. Florida
2. Virginia
3. Treatments included:
a. Field controls
b. Field predator exclusion cages
c. Field predator inclusion cages
d. Microcosm controls
e. Field and lab treatments dosed with PCP
Spring 1984
1. Virginia only
Spring 1985
1. Florida (station ML)
2. Virginia
3. Treatments included:
a. field controls
b. microcosm controls
c. replicate lab and field treatments dosed with PCP
d. azoic sediments
Fall 1985
1. Florida (station ML)
2. Virginia
3. Treatments as in F.3.
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Table 33 - l'inctional Group Azsignments for Taxa Collected in Florida

GATIARUS MUCRONATUS

ADELOIRILUS SP,

ARENICOLA CRISTATA
ARICIDEA FRAGILIS
ARICIDEA JEFFERSI]
ARICIDEA PHILBINAE
ARICIDEA SP,

ARICIDEA SP. A

ARICIDEA TAYLORI
ARICIDEA wWASST
CTENODRILUS SERRATUS
DASTBRANCHUS SP,
ENCHYTRAEUS ALBIDUS
ENCHYTRAEUS SP.

HAEHONAIS WALDVOGEL !
HAPLOSCOLOFLOS FOLTOSUS
HAPLOSCOLOPLOS FRAGILIS
HAFLOSCOLOFLOS RORUSTUS
[MAT TUBIFICID W/0 CAP SETAE
LHTOIRILOIDES SP.
LIMMOCRILOIDES WINCKELMANNI
HONOCULODES SP. (CF NYET)
MONOFYLEFHORUS  IRRORATUS
MONOPYLEFHORUS PARVUS
HONOFYLEFHORUS SP.
NAINERIS SETOSA

NALS COMNIS

NAIS ELINGUIS
OL1GOCHAETA

ORBINIA RISERI

FARANALS LITORALIS
FARADNIS FULGENS
PHALLODRILUS MERIOFORUS
FHALLOIRILUS MONOSFERMATHECUS
PHALLODRILUS SP.
SCOLOFLOS RUERA
SHITHSONI[RILUS MARINUS
STYLARIA LACUSTRIS
TUBIFEX LITORALIS
TURTFICOTDES BENELENI
TUBIFICO1DES GABRIELLAE
TURIFICOILES HETEROCHAETUS
TURIFICOIDES PSEUDOGASTER
TURIFICOIDES SP.
TURIFICOIDES SWIRENCOWI

CAECUM SP.
AYJOTHELLA MUCOSA
MALDAE SARS

HAL DANTDAE

STECARTA JUSTHAE

TROPHIC MODE/
LEVEL

DEPOSIT FEEDER -HERBIVORE

DEPOSIT FEELER -OMM1/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNT/DETRIT
DEPOSIT FEEDER -OMN1/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEPOSIT FEEDER -OMNI/DETRIT
DEPOSIT FEEDER -OMNIJDETRIT
DEPOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OKNI/DETRIT
LEFOSIT FEEDER -OtMI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEFDSIT FEEDER -OMNI/DETRIT
DEPOSIT FEEDER -OMI/DETRIT
DEPOSIT FEEDER -OMNI/DETRIT
[EFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEPOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
0EFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMN1/DETRIT
[€FOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OVNI/DETRIT
DEFOSIT FEEDER -OMN1/DETRIT
[€POSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
[€FOSIT FEEIER -OMNI/LETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
[EFOSIT FEEDER -OMMI/DETRIT
[€FOSIT FEELER -OHMI/DETRIT
[€FOSIT FEELER -OMNI/DETRIT
[€FOSIT FEETER -OKMI/DETRIT
IEPOSIT FEEIER -OMMI/DETRIT
(EFOSIT FEEDER ~OMNI/DETRIT
UEFOSIT FEEDER -OMN1/LETRIT
[EFOSIT FEELER -OMNI/LETRIT
UEFOSIT FEEDER -OPMI/LETRIT
OEFOSIT FEETER -OMNI/DETRIT
0EFOSIT FEEDER -OMNI/DETRIT

DEFOSIT FEEDER -OMNL/DETRIT
DEFQSIT FEELER -OMNI/DETRIT
[EFOSIT FEELER -OrMI/IETRIT
[EFOSIT FEENER ~OMNI/DEIRIT

DEROSTT FEE(ER ~OML/LETRLT

°8

DISPERSAL MOBILITY
MODE MODE

-LIMITED DISPERS-BURKOM (MOBILE)

~LIMITED DISFERS-BURROW(MOBILE)
~LINITED DISFERS-BURROM (MOBILE)
-LIMITED DISPERS-BURKOM (MOBILE)
~LIMITED DISPERS-BURROW (HOBILE)
~LIMITED DISFERS-BURROW (MOBILE)
~LIMITED DISFERS-BURROM (MOBILE)
-LIMITED DISFERS-BURROM(MORILE)
-LIMITED DISFERS-PURROW(MOBILE)
~LIMITED DISFERS-RURKOM (MOBILE)
-LINITED DISPERS-PURROM (MOBILE)
-LIMITED DISFERS-BURROM (HOBILE)
-LIMITED DISPERS-BURROMW (MOBILE)
-LINITED DISFERS-BURROW(MORILE)
-LIMITED DISFERS-BURROW(MORILE)
-LIMITED DISFERS-BURROW (MOBILE)
-LINITED DISPERS-BURROM (MOBILE)
-LIKITED DISPERS-BURROM (MOBILE)
-LIRITED DISPERS-BURROM (MOBILE)
~LIRITED DISFERS-BURROW (MOBILE)
~LIMITED DISFERS-PURROW (MORILE)
-LINITED DISFERS-BURROW (MOBILE)
~LIMITED DISPERS-BURROM (MOBILE)
-LIMITED DISFERS-PURKOM (MORILE)
-LIMITED DISPERS-PURROW (MORILE)
-LINITED DISFERS-BURROW (MOBILE)
-LINITED DISPERS-BURROM (MOBILE)
-LIMITED DISFERS-BURROWIMORILE)
~LIMITED DISPERS-BURROW (MOBILE)
~LIMITED DISPERS-PURROM (MOBILE)
-LINITED DISFERS-RURROW(MORILE)
~LIMITED DISFEFS-BURROW (MORILE)
-LIMITED DISPERS-RURROW (MORILE)
-LINITED DISFERS-BURROW (MORILE)
~LIMITED DISPERS-RURROM(MORILE)
-LIMITED [HISFERS-HMADW (MORILE)
-LINITED DISPERS-RIMROM (MORILE)
-LIMITED DISFERS-FURROWIMRILE)
-LINPTED DISFERS-PURROM (HORILE)
-LIMITED DISFERS-REROM (MORILE)
~LIMITED DISFERS-BUGROM(MORILE)
~LIMITED DISFERS-PRROM(MOBILEY
-LINETED [SPERS-RURRON (MOBILE)
-LINTTER DISFERS-BURROW (HORILE)
~LIMITED DISFERS-BURROM (MOBILE)

-LIRITED DISFERS-EFIFAU(MORBILE)
-LIRITED DISFERS-TUPE(SESSILE)
LINITED DISFERS-TIRE (SESSILE)
SLIMETED DISFEFS-TUPE(SESSILE)

P& HOWH e



CAPITELLA CAPITATA
CAPLTELLA JONES!

ARMANDIA AGILIS
COSSURA SOTERI
HOLOTHURDIDIA
MEDIGHASTUS AMBISETA
NOTOMASTUS HEMIPODUS
NOTOMASTUS LATERICEUS
PARANAITIS SPECIO0SA
SIPUNCULA

OFHIURO1DEA
CISTENA GOULDI
OMENIA FUSIFORMIS

CHAETOIONE SP,
CIRRATUL L DAE
THARTX SP,

ERICHSONELLA (CF FILIFORMIS)
LENBOS SHITHI
LEMBOS SP. |

AMFELISCA VADORUM
APELISCA VERRILLI
AHPHARET 1 DAE

CARAITIELLA HOBSONAE
COROFHIUM LOUISIANUN
CORDPHILM TURERCULATLM
ERICHTHONIUS BRASILIENSIS
HORSONLIA FLORIDA

HELINNA MACLRATA

CIRRIFORMIA TENTACULATA

FOLYDORA LIGNI
FOLYDDRA SOCIALIS
FOLY[ORA SP.

SFI0 PETTIRONEAE
STREBLOSPIO0 BENEDICTI

PARNEA TRUNCATA
TELLINA JEXANA

AFOFRIONOSPI0 PYGHAEA
LOIMIA MEDUSA

MAGELONA PETTIPONEAE
HINUSPI0 PERKINSI
FARAFRIONOSFIO FINHATA
FNECTILOCHAETUS JOHNSTONMI
FRIDNUSE [0 HE TERDERANCHIA
SUOELERTS SOUATAIA

TROPHIC MODE/
LEVEL

[€FOSIT FEENER -OMN1/DETRIT
LEPOSIT FEEDER -OMNL/DETRIT

DEFOS1T FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OeNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
UEFOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
DEPOSIT FEEDER -OMN1/DETRIT
DEFOSIT FEEDER -OMNI/DETRIT
UEFOSIT FEEDER -OHNI/DETRIT

DEPOSIT FEEDER -OFMNI/DETRIT
DEPOSIT FEEDER -OMNI/DETRIT
DEFOSIT FEEDER -OMNI/DETRIY

INTERFACE FEED -OMN1/DETRIT
INTERFACE FEED -OMNI/DETRIT
INTERFACE FEED -OMNI/DETRIT

INTERFACE FEED -OMNI/DETRIT
INTERFACE FEED -OMNI/DETRIT
INfERFACE FEED -OMNI/DETRIT

INTERFACE FEED -OMNI/DETRIT
INTERFACE FEED ~OMNI/DETRIT
INTERFACE FEED -OMN1/DETRIT
INTERFACE FEED -DMNI/DETRIT
INTERFACE FEED ~OMNI/DETRIT
INTERFACE FEED -OMNI/DETRIT
INTERFACE FEED -OMNI/DETRIT
INTERFACE FEED -DMNI/DETRIT
INTERFACE FEED -OMNI/DETRIT

INTERFACE FEED -OMNI/DETRIT

INTERFACE FEED -OMNI/[E€TRIT
IHTERFACE FEED -OMMNI/DETRIT
INTERFACE FEED -OFMT/DETRIT
INTERFACE FEED -OrNI/[ETRIT
INIERFACE FEED -OMNI/DETRIT

INTERFACE FEED -OMNI/IETRIT
INTEFFACE FEED -OMNI/DETRIT

INTERFACE FEED -OMNI/DETRIT
INTERFACE FEED -OFMNI/DETRIT
INTERFACE FEED -OMNI/DETRIT
INTERFACE FEED -OMNI/DETRIT
INITERFACE FEED -OtMI/DETRIT
INTERFACE FEED -OKNT/LETRIT
INTERFACE FEED -(tMI/DETRIT
[MIERFMLE FEED -XRU/LETRIT

DISPERSAL MOBILITY
MODE MODE

-VARIABLE DISFER-BURROM (MOBILE)
~VARIABLE DISFER-BURROM(MOBILE)

-WIDE DISPERSAL -BURROM(MDBILE)
-WI0E DISFERSAL -BURROM{MDBILE)
-NI0E DISFERSAL ~BURROM(MOBILE)
-WI0€ DISPERSAL -BURROW(MOBILE)
-WIDE DISPERSAL -BURROM (MOBILE)
-HIDE DISFERSAL -BURROM (MOPILE)
-WIDE DISFERSAL -BURROW(MOBILE)
~#1DE DISPERSAL -BURROMW (MOBILE)

-W1DE DISPERSAL -EPIFAU(MOBILE)
-WIDE DISFERSAL -TUBE (MOBILE)
-WIDE DISFERSAL -TUBE (SESSILE)

-LIMITED DISFERS-RURROM (MOBILE)
-LIMITED DISFERS-RURROM (MORILE)
-LINITED DISPERS-BURROW (MOBILE)

-LIMITED DISFERS-EPIFAU(MOBILE)
-LIMITED DISFERS-EPIFAU(MORILE)
-LINITED DISPERS—EFIFALU(MOBILE)

~LINITED DISFERS-TURE (MOBILE)
~LIMITED DISPERS-TURE {MORILE)
-LIMITED DISFERS-TURE (MORILE)
~LIMITED DISPERS-TURE {MORILE)
~LINITED DISPERS-TURE (MORILE)
-LIMITED DISPERS-TURE (MORILE)
-LINITED DISFERS-TURE (MORILE)
-LIMITED DISFERS-TURE (MORILE)
-LIRITED DISFERS-TURE (MORILE)

-VARIARLE DISFER-RURRON (MORILE)

-VARTABLE DISFER-TURE (MORILE)
-VARTARLE DISFER-TUEE (MORILED
-VAR[ARMLE [SFER-TURE(HORILE)
~VARIRBLE DISFER-TURE (MORILE)
-VARIABLE DISFER-TURE (MORILE)

~WI[E DISFERSAL -BURROM (MORILE)
-MIDE DISFERSAL -EBURROW(MOBILE)

-WIDE DISFERSAL -TURE (MOBILE)
-WI0E DISFERSAL -TUEE(MOBILE)
-WIDE DISFERSAL -TURE (MOBILE)
-WIlE DISFERSAL -TUPE (MORILE)
-WIDPE DISFERSAL -TURE(MOBILE)
~WITE DISFFRSAL -THEE (MRILE)
SRILE DISPERGAL -TUEF (MORTLED
SWELE DISFERSAL - 1uEE MUk (LE)



Table 23

INTERFACE FEED -OMNL/DETRIT
INTERFACE FEED -OMN1/DETRIT

SCOLELEPIS TEXANA
SP1OPHANES BOMBYX

PHORONI DA

ARRBELLA SP,
AUTOLYTUS 5P,
DORVILLEA SP,
EHLERSIA 5P,
LUMBRINERIS LATREILLI
HARFHYSA SANGUINEA
HICROPTHAMALLS SP,
OFHIODROMUS ABSCURA
FETTIBONEIA SP,

FSEUDOSYLLIDES CURACDENSIS

SCHISTOMERINGOS RUDOLPH)
STLLIS CORNUTA

CAPRELLA FENANTIS
CAFRELLIDAE
LUCONACTA INCERTA
HELONGENA CORDNA
TANALDACEA

AERICONUPHIS MAGNA
DIOPATRA CUFREA
ONUFHIS EREMITA DCULATA

FOLLINICES DUFLICATUS

AFHINOME ROSTRATA
GRUBEULEPIS SP,
HARMOTHOE 5P,
LEPIDONOTUS SUBLEVIS
FOLYNDIDAE
SIGALIONIDAE

AGLAGFHAMUS VERRILLI
ANCTSTROSYLLIS HARTHANAE
ANCISTROSYLLIS FAFILLOSA
CABIRA INCERTA

ETEONE HETERDPODA
ETEOHE LACTEA

EUMIDA SANGUINEA
GLYCERA AMERICAHKA
GLYCINDE SOLITARIA
GONIADIDAE

GYFTIS BREVIFALFA
GYPTIS VITTATA

NEFHTYS BUCERA

NEFHTYS INCISA

HEFHTTIS FICTA
FARAHESIOMNE LUTEOLA
FARANDALTA AHERICANA
FHILL OMNCE ARENAE
FHILLOPOCTDAE

“cont'd)

TROPH

IC MODE/

LEVEL

INTERFACE FEED -OMNI/DETRIT

FREDATOR
PREDATOR
PREDATOR
PREDATOR
PREDATOR
FREDATOR
FREDATOR
FREDATOR
FREDATOR
FREDATOR
FREDATOR
PREDATOR

FREDATOR
FREDATOR
PREDATOR
FREDATOR
FREDATOR

FREDATOR
FREDATOR
PREDATOR

FREDATOR

FREDATOR
FREDATOR
FREDATOR
PREDATOR
FREDATOR
FREDATOR

FREDATOR
FREDATOR
FREDATOR
FREDATOR
FREDATOR
FREQATOR
FREPATOR
FREDATOR
FREDATOR
FREDATOR
FREPATOR
FREDATOR
FREDATOR
FREDATOR
FREDATOR
FREPATOR
FREDATOR
FRECATOR
FRELATOR

-CARNIVORE
~CARNIVORE
~CARNIVORE
~CARNIVORE
-CARNIVORE
-CARNIVORE
~CARNIVORE
~CARNIVORE
~CARNIVORE
~CARNIVORE
-CARNIVORE
-CARNIVORE

-CARNIVORE
~CARNIVORE
—CARNIVORE
~CARNIVORE
~CARNIVORE

—CARNTVORE
~CARNIVORE
-CORNIVIRE

~CARNIVORE

~CARNIVORE
-CARNIVORE
~CARNIVORE
-CARNIVORE
~CARNIVORE
-CARNIVORE

-CARNIVORE
-CARNIVORE
~CARNIVORE
-CARNTVORE
-CARNIVORE
-CARNIVORE
~CARNIVORE
-CARN]VORE
~CARNIVORE
-CARNIVORE
-CARNIVIRE
—CARKVORE
~CARNIVORE
~CARN1VORE
-CARNIVORE
-CARNIVORE
-CARNIVORE
-CARMTVORE
-CARNTVURE

MODE MODE
_MIDE DISFERSAL - TUBE (MOBILE)
-NI0E DISFERSAL ~TUBE (MOBILE)

~W1DE DISPERSAL -TUBE(SESSILE)

-LIMITED DISPERS-BURROW (MOBILE)
-LINITED DISPERS-BURROM (MORILE)
-LIMITED DISPERS-BURROW(MOBILE)
-LIMITED DISPERS-BURRON(MOBILE)
-LINITED DISPERS-BURROW (MOBILE)
—LINITED DISFERS-BURROW (MOBILE)
~LIMITED DISFERS-BURRON(MOBILE)
-LIMITED DJSPERS-PURROM (MORILE)
-LINITED DISFERS-BURROM (MOBILE)
~LIMITED DISFERS-RURRON (HOBILE)
~LIMITED DISPERS-BURRON (MOBILE)
-LIMITED DISFERS-BURROW (MOBILE)

-LIMITED DISFERS-EPIFAU(MOBILE)
-LIMITED DISFERS-EFIFAU(MOBILE)
-LIMITED DISFERS-EPIFAU(MORILE)
-LIMITED DISFERS-EFIFAU(MORILE)
~LIMITED DISFERS-EPIFAU(HOBILE)

-LIMITED DISFERS-TUBE (SESSILE)
~LINITED DISFERS-TUBE (SESSILE)
-LIMITED DISPERS-TURE(SESSILE)

~LINITED DISFERS-UHKNOWN

-VARIABLE DISFER-BURROW (iT2ILE)
-VARIABLE DISFER-BURKOM{HOBILE)
~VARIABLE DISFER-BURROM (MORILE)
-VARIABLE DISFER-BURROW (MORILE)
-VARIAPLE DISFER-BURROM (MORILE}
-VARIABLE DISFER-BURKOM (MOBILE)

-WIDE DISFERSAL -BURROM (MORILE)
~KITE DISFERSAL -RURROM (MORILE)
-WIDE DISFERSAL -BURRON (MORILE)
-WITE DISFERSAL -RURROM (MOBILE)
-WIDE DISFERSAL -RURROW (MORILE)
-W[UE DISFERSAL -PURRON (MORILE)
-WIDE DISFERSAL -RURROM (MORILE)
-WI[€ DISFERSAL -BURROM(MORILE)
-WIDE DISFERSAL -PFURR(W (MORILE)
-WI0E DISFERSAL -BURROW (MOBILE)
-WIDE RISFERSAL -BURROW (MORILE}
-WI(E DISFERSAL -EURRON(MORILE)
-WIDE DISPERSAL -BURKOM (MORILE)
-WIL€ DISFERSAL -BURROM(MOBILE)
-WIDE DISFERSAL -BURROM(MORILE)
-WIE DISFERSAL -BURROM(MBRILE)
-NJDE DISFERSAL ~FURROM (MORILE)
-WILE DISFERSAL -EMROMIMORILES
SMIEE DISTERIAL -BURRUWIMOEILE)D



LEVEL MODE MODE

PHILLOROCIDAE SP. 2 FREDATOR ~CARNIVORE ~WIDE DISFERSAL -BURROW(MOBILE)
SIGAMBRA BASS] FREDATOR ~CARNIVORE ~NI0E DISPERSAL -BURROW (MORILE)
SIGAMBRA TENTACLLATA PREDATOR -CARNIVORE ~WIDE DISFERSAL -BUFROW (MOBILE)
CUCEA PREDATOR -CARN1VORE ~MIDE DISPERSAL -EPIFAU{MOBILE}
LAEONERE IS CULVER] PREDATOR -ONI/DETRIT  -VARIABLE DISPER-TUBE (MOBILE)
MEREIIVE 5P, PREDATOR -OMNI/DETRIT  ~WIDE DISPERSAL -BURROM (MOBILE)
NERELS FALSA PREDATOR -OMNI/0ETRIT  ~WIDE DISPERSAL -BURROW(MOBILE)
NEREIS MICROUMA PREDATOR -OMNI/DETRIT  -WIDE DISFERSAL -BURROM (MDBILE)
WEBSTERMEREIS TRILENTATA PREDATOR -OMNI/DETRIT  -WIDE DISPERSAL -BURROM(MOBILE)
NERETS SUCCINEA FREDATOR -OWI/DETRIT  -WIDE DISPERSAL -~TUBE (MOBILE)
PYCNOGUN DA SCAVENGER —CARNIVORE ~LINITED DISFERS-EPIFAU(MOBILE)
AHTHURTDME SCAVENGER -OMNI/DETRIT  -LIMITED DISPERS-BURROM(HDBILE)
APANTHURA MAGNIFICA SCAVENGER -OMNI/OETRIT  LIMITED DISPERS-BURROW(MOBILE)
BATEA CATHARINENSIS SCAVENGER -OMNI/DETRIT L IMITED DISPERS-BURROW (MOBILE)
BRANIA CLAVATA SCAVENGER -OMMI/DETRIT  -LIMITED DISPERS-BURROM(MOBILE)
BRANIA WELLFLEETENSIS SCAVENGER ~OMNI/DETRIT  -LIMITED DISPERS-BURROW{HOBILE)
CASSIDINIDEA OVALIS SCAVENGER -ONI/DETRIT  -LIMITED DISPERS-BURROW(MOBILE)
CASSIDINIDEA SP. SCAVENGER -OMNI/DETRIT  ~LIMITED DISPERS-BURROW (MORILE)
CYATHURA FOLITA SCAVENGER -OMNI/DETRIT  -LIMITED DISPERS-BURROW(MOBILE)
EXOGONE DISPAR SCAVENGER -OMNI/DETRIT  —LIMITED DISFERS-BURROM(MOBILE)
LISTRIELLA BARNARDT SCAVENGER -OMMI/DETRIT <L IMITED DISFERS-BURROM (MOBILE)
MONOCULODES SP. 2 SCAVENGER -ONI/DETRIT  -LINITED DISPERS-RURROM (HOBILE)
M RETNOLDS] SCAVENGER -ONI/DETRIT  -LIBITED DISFERS-BURROW(MOBILE)
ODONTOSYLLIS ENLOFA SCAVENGER -OMNI/DETRIT L INITED DISPERS-BURROM (MORILE)
SPHAEROSTLLIS TAYLOR! SCAVENGER -OMMI/DETRIT  -LIMITED DISFERS-PURROM(MOBILE)
SYNCHELIDIUM AMERICAMM SCAVENGER -ONI/DETRIT  -LIMITED DISPERS-BURROM(MOBILE)
YENANTHURA BREVITELSON SCAVENGER -OMNI/DETRIT  -LIMITED DISPERS-BURROW(MOBILE)
EDOTEA SP. (CF HONTOSA) SCAVENGER -ONI/DETRIT  -LIMITED DISPERS-EPIFAU(MORILE)
ELASHOPUS LEVIS SCAVENGER ~OMNI/DETRIT  -LIMITED DISFERS-EPIFAU(MOBILE)
GRANDIDIERELLA BOMNIERDIDES SCAVENGER -OMNI/DETRIT  -LINITED DISFERS-EFIFAUMORILE)
LEHROS SF. SCAVENGER -OMNI/DETRET  -LIMITED DISFERS-EPIFAU(MORILE)
LEUCOTHOE SFINICARFA SCAVENGER -OMI/DETRIT  -LINITED DISFERS-EPIFAUIMORILE)
LYSIANDFSIS ALBA SCAVENGER -OWNE/UETRIT  -LIMITED DISFERS-EPIFAUMORILE)
HELITA AFFENDICULATA SCAVENGER -OMNI/DETRIT ~LIMETED DISFERS-EFIFAU(MORILE)
HELITA ELONGATA SCAVENGER -OMI/DETRIT  -LINETED DISFERS-EPIFAUMORILE)
MELITA SP. SCAVENGER -OMNI/DETRIT  -LINITED DISFERS-ERIFAU(MORILE)
HICRODEUTORUS HALCOCKI SCAVENGER -OMNI/LETRIT  -LIMITED DISFERS-EPIFAU(MORILE)
HICRODEUTORUS MYERSI SCAVENGER -OII/DETRIT  -LIMITED DISFERS-EPIFAUIMOKILE)
NASSARIUS VIBEX SCAVENGER -OMNI/DETRIT  -LIMITED DISFERS-EPIFAUMORILE)
NFITHE SP. SCAVENGER -OMNI/LETRIT  -LIMITED DISFERS-TURE (MOBILE)
CERAPUS SP. (CF TUMRLARIS) SCAVENGER -OMNI/DETRIT  -LIMITED DISFERS-TUBE (MORILE)
CYHADUSA COMPTA SCAVENGER -OKNI/DETRIT  -LIMITED DISPERS-TUBE (MORILE)
H{CROFROTOFIIS RANET] SCAVENGER -OMNI/DETRIT  -LIMITED DISFERS-TURE (MOBILE)
FHOTIS MACROMANUS SCAVENGER -OMMI/DETRIT  -LIMITED DISFERS-TURE (MOBILE)
CHIRMMON] [AE SCAVENGER SOMNL/CETRIT - s -LA% HOWN
FLATYMERF IS Dumt R 1L SCAVENGER ~(MNT/DETRET -WILE UISHERSAL -BURRIM (MOBILE)



Tahle 3a ‘cont'd)

TROPHIC MODE/ DISPERSAL MOBILITY

MODE MODE

CANTHARUS CANCELLARIA
URDSALPINX TAIFAENSIS

OLIVELLA SP,
FRUNUM APICINUN
PYRAMIDELLA SP,

APSEUDES SP,
CREPIDWLA SP,

CHONE DUNER]

HEGALOMHA PIGHENTUN
SABELL IMGE

ABRA AEQUALIS

ANADARA SP.
ANOMALOCARDIA AUBERIANIA
CHIONE CANCELLATA
DENTALIUM LAQUEATLRY
DOSINIA ELEGANS

ENSIS SP,

GLOTTIDIA PYRAMIDATA
MACTRA FRAGILIS
MULINIA LATERALIS
FOLYMESODA CAROLINIANA
RANGIA CUNEATA

SEMELE PROLIFICA
TAGELUS SP.

BRACHIDONTES SP.
HYDROIDES UNCINATA
LYONSIA HYALINA
SERFULIDAE SF,
TRACHYCARDIULM EGMONT JARUM

SFIDNIDAE POST-LARVA
LEPIDWCTYLUS SP.

MACOMA BALTHICA
HACOMA M TCHELLL
MACOMA TENTA

CHAETORTER]DAE
SPIOCHAETOFTERUS COSTORUN

GASTROPOD SP. 2
1S0F0DA

RIVALVE FOST-LARVA 1
BIVALVE SP, 2
BIVALVE SF. 3
BIVALVE SP. S
BIVAVE GF, A
GASTRUT HBA

LEVEL
SCRAPER —CARNIVORE
SCRAPER ~CARNIVORE
SCRAPER ~OMNI/TETRIT
SCRAFER -OMNI/DETRIT
SCRAPER ~OMNT/DETRIT

SUSPENSTON FEED-HERBIVORE
SUSPENSION FEED-HERBIVORE

SUSPENSION FEED-HERBIVORE

SUSPENSION FEED-HERBIVORE
SUSFENSION FEED-HERBIVORE

SUSFENSION FEED-HERBIVORE
SUSFENSION FEED-HERBIVORE
SUSPENSION FEED-HERRIVORE
SUSPENSION FEED-HERBIVORE
SUSPENSION FEED-HERBIVORE
SUSFENSION FEED-HERBIVORE
SUSFENSION FEED-HERBIVORE
SUSFENSION FEED-HERBIVORE
SUSFENSION FEED-HERBIVORE
SUSFENSION FEED-HERDIVORE
SUSFENSION FEED-HERBIVORE
SUSPENSION FEED-HERBIVORE
SUSPENSION FEED-HERRIVORE
SUSPENSION FEED-HERBIVORE

SUSFENSION FEED-HERBIVORE
SUSFENSION FEED-HERBIVORE
SUSFENSION FEED-HERRIVORE
SUSPENSTON FEED-HERBIVORE
SUSFENSION FEED-HERBIVORE

SUSPENSION FEED-OMNI/DETRIT
SUSFENSION FEED-OMNI/DETRIT
SUSFENSION FEED-OMIL/PETRIT
SUSFENSION FEED-ONNT/(ETRIT
SUSFENSION FEED-OMNI/DETRIT

SUSFENSTON FEED-OMT/IETRIT
SUSFENSION FEED-OMNL/TETRIT

L NOWN - NOWH
UNKNOWN ~UREKNOWN
UMENOWN U H0WN
UL NOWN -UNY HOWH
Ut NOWN - 1R A HOWN
LRA HOWN LA L)
O (LA
A NOWY NI

-LIMITED DISFERS-EPTFAU(MOBILE)
-LINITED DISFERS-EPIFAUIMOBILE)

-LIMITED DISFERS-EPIFAUIROBILE)
-LIBITED DISFERS-EPIFAU(MORILE)
~LINITED DISFERS-EPIFAU(MOBILE)

-LINITED DISFERS-EPIFAU(MOBILE)
-LINITED DISPERS-EPIFAU(SESSILE)

-LIMITED DISPERS-TURE(MOBILE)

-LIMITED DISFERS-TURE (SESSILE)
~LIMITED DISFERS-TUBE (SESSILE)

-NIlE DISFERSAL -BURROM (MOBILE)
-H1DE DISFERSAL -RURKOM(MORILE)
-¥IDE DISFERSAL -BURROM (MOBILE)
-WI[E DISPERSAL -BURRDW(MDBILE)
-MIDE DISFERSAL -BURKOM(MORILE)
-WIDE DISFERSAL -BURROW(MORILE)
-WIDE DISFERSAL -BURROM (MOBILE)
-WIDE DISFERSAL -BURROM (MORILE)
-WI0€ DISFERSAL -BURROM (MOBILE)
-WIDE DISFERSAL -BURROW (MORILE)
-WIDE DISFERSAL -BURROM (MORILE)
~WIDE DISFERSAL -BURROM (MOBILE)
-WIDE DISFERSAL -BURROW(MORILE)
-WIDE DISFERSAL -BURROM(MOBILE)

-WIIE DISFERSAL -EPIFAULSESSILE)
-WIDE DISPERSAL -EPIFAU(SESSILE)
-WILE DISFERSAL ~EPIFAU(SESSILE)
-WIDE DTISFERSAL -EPIFAU(SESSILE)
-WI[E DISFERSAL -EFIFAU{SESSILE)

-INVALID 10 ASSI-TUBE {SESSILE)
LIMITED DISFERS-BURROM (MOBILE)
-WIDE DISFERSAL -BURROMW (MORILE}
-WIE DISFERSAL -BURROM (MORILE)
-WIDE DISFERSAL -BURROW(MORILE)

-WILE DISFERSAL -TUBE(SESSILED
-NI0E DISFERSAL -TUBE(SESSILE)

~LIMITED DISFERS-ARENOWN
~LIMITED DISFERS-UNKNOWN

=UNY NOWH 28 NOWY
=14 HOWN - NOWN
-8 OV -{r NOWN
—(H —(0n KON
LA —PRA N
BRI BRI



Table 3a fcontrd)

TROPHIC MODE/ DISPERSAL MOBILITY
TAXON LEVEL MODE MODE
INSECT LARVAE UNKNOWN ~UNKNOWN —UPKNOWN -LNKNOWN
BRANCHI0STOMA CARIBAEUM UNKNOWN “UNKNOWN -WIDE DISFERSAL -BURROW(MOBILE)
MICULANA ACUTA LMENOWN NN -MIDE DISPERSAL -BURROM(MOBILE)

POLYCHAETE (UNIDENT.) UNKNOWR! ~UNKNOWN -MIDE DISFERSAL -BURRON (MOBILE)

trl
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Table 3b - Functional Group Assignments for Taxa Collected in

Virginia
TAXON TRUFHIL MODE WOBILITY MODE DISPLRSHL MODE TRUPHIC LEVEL
mg%&g SUSHENS 1 ON EFIFAUNAL ~SESSILE LIMITED DISFERSAL HERE ] VORE
Ao-0n SUSPENS 10N EFIFAUNAL-SESSILE LINITED DISPERSAL HEREIVOKE
Al SUSPENS1ON EPIFAUNAL-SESSILE WIDE DISPERSAL HERE1VORE
POLYEL RO ; ggwgz BURKOWER-MOB1LE LINITED DISPERSAL CARNIVORE
e e e L
TUBULANUS PELLUCEDUS PREDATOR BURROMER-MOBILE LIMITED DISPERSAL CARNIVORE
CARINOM 1 DAE FREDATOR BURROWER-MOBILE LIMITED DISPERSAL CARNIVD
CEREBRATULUS LACTEUS PREDATOR BURROME R—MOKILE LIMITED DISPERSAL mmvog
CEREBRATULUS LURIDUS PREDATOR BURROWER-MOBILE LIMITED DISPERSAL CARNIVORE
MICRURA FREDATOR BURROWE R-MOB1LE LIMITED DISPERSAL CARNIVORE
MICRURA LEIDY] FREDATOR BURROWE R-MOB1LE LIMITED DISPERSAL CARNIVORE
MICRURA RUBRA FREDATOR FURROWER-MORILE LINITED DISPERSAL v
gﬁﬁ% ms;. 1 ggbbg}gz BURKOWER-MOBILE LIMITED DISPERSAL Eﬁﬁiﬁ%ﬁ%
FPEHIPORS 55 | PAEDATOR MR AEILE  LIniIE OISR CaRIVORE
TETRASTEMA VERMICULUS PREDATOR BURROWER-MOB1LE LIMITED DISPERSAL CARNIVORE
ANNELIDA - (POLYCHAETA) UNKNOWN UNKNOWIN UNKMNOWN UNKNOWN
POLYNO] DAE PREDATOR BURROWE H-MOBILE VARIABLE DISPERSAL  CARNIVOKE
LEPIDAMETRIA COMMENSAL]S PREDATOR FURROWER-MOBILE VARIAKLE DISPERSAL  CARNIVORE
HARMOTHOE EXTENUATA PREDATOR BURROWER-MOBILE VARIAME DISPERSAL  CARNIVORE
LEPIDONOTUS SUBLEVIS PREDATOR BURROWE R-MOF I LE VARIAKLE DISPERSAL  CARNIVORE
PHYLLODOCIDAE PREDATOR BURROWER-MOB1LE WIDE DISPERSAL CARNIVORE
ETEONE PREDATOR BURRDWE R-MOBILE WIDE DISPERSAL CARNIVORE
ETEDNE SP A PREDATOR BURROWER-MOBILE wIDE DISPERSAL DARNIVORE
ETEONE LACTEA PREDATOR BURROWER-MOBILE WIDE DISPERSAL CARN1VORE
ETEONE HETEROPODA PREDATOR BURROWER-MOBILE WIDE DISPERSAL CARNIVORE
EUMIDA SANGUINER PREDATOR BURROWE R-MOBILE WIDE DISPERSAL ORRNIVORE
PARANAITIS SPECIDSA PREDATOR BURROWER-MOBILE WIDE DISPERSAL CARNIVORE
PHYLLODOCE PREDATOR BURROWER-MOB]LE WIDE DISPERSAL CARNIVORE
PHYLLODOCE ARENAE PREDATOR BURROWER-MOBILE WIDE DISPERSAL CARNIVORE
EULALIA SANGUINER PREDATOR BURROWER-MOBILE WIDE DISPERSAL CARNIVORE
HESIONIDAE PREDATOR BURROWER-MOBILE WIDE DISPERSAL CARNIVORE
AMPHIDURDS PREDATOR BURROWER-MORILE WIDE DISPERSAL CARNIVORE
GYPTIS VITTATA PREDATOR BURROWER-MOBILE WIDE DISPERSAL CARNIVORE
GYPTIS BREVIPALPA PREDATOR BURROWER-WOBILE WIDE DISPERSAL CARNIVORE
PARAHESIONE LUTEOLA PREDATOR BURROMWE R-MOBILE WIDE DISPERSAL CARNIVORE
MICROPHTHALMUS SCIELKOWI1 ~ PREDATOR BURROWER-MOBILE WIDE DISPERSAL CARMIVORE
SIGAMBRA TENTACLLATA PREDATOR BURROWER-WOBILE WIDE DISPERSAL CARNIVORE
SYLLIDAE PREDATOR BURROMER-MOBILE LIMITED DISPERSAL DETRITIVORE /OMN1VORE
IO PREDATOR WROGRAEILE  WIOE DISERSA DCTRITIVORE/DIVORE
i;ﬁ{ﬁggn&n gzeﬁ;omgz m&:ﬁg;t_ﬁ WIDE DISPERSAL oemmvoﬁej&mw}xggg
L WIDE DISPERSAL

NEPHTYS PICTA PREDATOR BURROMER-MOBILE WIDE DISPERSAL 3’&%&5
GLYCERIDAE FREDATOR KURROWER-MORILE WIDE DISPERSAL CARNIVORE
GLYCERA FREDATOR BURROWER-WOBILE WIDE DISPERSAL CARNIVORE
GLYCERA DIBRANCHIATA PREDATOR BURROWER-MOBILE WIDE DISPERSAL CARNIVORE
GLYCERA AMERICANA FREDATOR BURROMER-MOB[LE WIDE DISPERSAL CARNIVORE
GONIAD1DAE PREDRTOR BURROWE R-M0BILE WIDE DISPERSAL CARNIVORE
GLYCINDE SOLITARIA PREDATOR BURROMER-M0B ILE WIDE DISPERSAL CHRNVORE
CAPITELLIDAE DEFOS]T-FEEDER FURROME R-MOBILE VARJAMLE DISPERSAL  DETRITIVORE/OMNIVORE
CAPITELLA CAPITATA DEPOS | T-FEEDER BURROWER-MOBILE VARIABLE DISPERSAL  DETRITIVORE/OMNIVORE
CAPITELLA JONES] DEPOS]T-FEEDER FURROWER-MOBILE VARIABLE DISPERSAL  DETRITIVORE/OMNIVORE
HETERDMASTUS FILIFORMIS DEPOS [ T-FEEDER BURROWER-MOBILE wIOE DISPERSAL DETRI T [VORE/OMN [ VORE
NOTOMASTUS HEM1PODUS DEPOSIT-FEEDER EURROMER-NOBILE wIDE DISPERSAL DETAIT1VORE /0mMr]VORE
MEDIOMASTUS AMBISETA DEFOS ! T-FEEDER BURROWER-MOBILE WIDE DISPERSAL DETRITIVORE /OMN1 VORE
MALDAN] DAE DEFQS) T-FEEDEK TUBE RUILDER-SESSILE  LIMITEL DISPERSAL DETRITIVORE /0mN 1 Y0HE
CLYMENELLA DEHOS1T-FEEDER TUKE BUILDER-SESSILE  LIMITED DISPERSAL DETRTTIVORE /0N I VORE
CLYMENELLA TORQUATA CEPUSIT-FEELER TUBE BUILDER-SESSILE  LIMITED DISPERSAC DETRITIVORE /0mN | vOe
g%nene%azmxs DEFOS I T-FEEDER TUEt BUILDER-SESSIE  LiPITEL DISPERSA DETRITIVORE /OMN I VOmE

RNASE DEFUS S T-FEELER £ IRKOWE ORI LE WILE DISPERSAL LETRIY IVOR 0%
PARAONIS S A DEFUS T-FEEDER BURROME #—MOE 1LE WiOT DISPERSA oemiri»gagmm:é
i o e 4 o <l

£ £ oML R / £

PARAPR1ONOSP10 INTERFALE TUBE RUILDER-MOE wIDE DISHERSAL DEYR}Ti\\:ggfbmivvg:E
PARRPRIONOSPID +INNATA INTERFOCE TUBE BUILDER—0k WIDE DISPERGA DE TRITIVOKE /0N 1 VO
SCOLECOLERIDES VIRIDIS INTERFACE TUBE BUTLDER-MOb wWlDE DISPERSAC DETRIT I VONE /OMN V{1
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Table 3b (cont'd)

TAXON

TROFHIL MODE MOBILITY mODE DISFERSAL MODE fROw™ € LEVEL

SCOLELER]S SOURMATA INTERFACE TUBE BUILDER-MOb WIDE DISFERSAL LETRITIVORE /OMN] VORE
SCOLELEPIS TEXANA INTERFACE TUBE BUILDER-MOB WIDE DISPERSAL DETRITIVORE/OmNIVORE
SP10 SETOSA INTERFACE TUBRE BUTLDER-MOR WIDE DISPERSAL DETRITIVORE /OMNIVORE
SPIOPHANES BOMBYX INTERFACE TUBE BUILDER-MOK WIDE DISPERSAL DETRIT[VORE /M ] VORE
STREBLOSP10 BENEDICTI INTERFACE TUBE BUILDER-MOK WIDE DISPERSAL DETRITIVORE/OMNIVORE
DISPI0 UNCINATA INTERFACE TUBE BUILDER-MO8 WIDE DISPERSAL DETRITIVORE/OMNIVORE
SPIOCHAETOPTERUS OCULATUS SUSPENS 1 DN TUBE BUILDER-SESSILE  WIDE DISPERSAL DETRIT]VORE /0MN ] VORE
DIOPATRA PREDATOR TUBE BUILDER-SESSILE  LImITED DISPERSAL CARNIVORE

DIOPATRA CUPREA PREDATOR TusE BUILDER-SESSILE  LIMITED DISPERSAL CARN]VORE

ARABELL IDAE PREDATOR BURROMER-MOBILE WIDE DISPERSAL CARNVORE
PSEUDEURYTHOE PAUCIBRANCHIAT PREDATOR BURROWE R—MOBILE WIDE DISPERSAL CARNIVORE

ORBIN! IDRE DEPOS1T-FEEDER BURROMER-MOBILE LIMITED DISPERSAL DETRITIVCRE /OMNIVORE
SCOLOPLOS DEPOSIT-FEEDER KURROWER—MOH 1 LE LIAITED DISPERSAL DETRITIVORE /OMNIVORE
ORRINIA ORNATA DEPOSIT-FEEDER HURROWE R-mOB I LE LINITED DISPERSAL DETRITIVORE /OMNIVORE
SCOLOPLOS FRAGILIS DEPOSIT-FEEDER BURROMER-MOBILE LIMITED DISPERSAL DETRITIVORE/OMNIVORE
SCOLOPLOS ROBUSTUS DEPOSIT-FEEDER BURROWER-MOB11LE LIMITED DISPERSAL DETRITIVORE /OMNIVORE
SCOLOPLOS RUBRA DEPOSIT-FEEDER FURROME R—mOB I LE tIMITED DISPERSAL DETRITIVORE /OMN]1VORE
CIRRATWL I DAE INTERFACE BURROWE R-M0BILE LIMITED DISPERSAL DETRITIVORE /OMN I VORE
CIRRATULUS INTERFACE HURROWE R-MOB ILE LIMITED DISPERSAL DETR]TIVORE /0mMN] VORE
THARYX INTERFACE BURROWER-MOBILE LIMITED DISPERSAL DETRITIVORE /OMN I VORE
THARYX SP A INTERFACE BURROMER-MOBILE LIMITED DISPERSAL DETRITIVORE /OMN] VORE
CISTENA GOWRLDII DEPOSIT-FEEDER TUBE BUILDER-MOB WIDE DISPERSAL DETRITIVORE /OMNIVORE
AMPHARET 1DAE INTERFACE TUBE BUILDER-SESSILE  VARIABLE DISPERSAL DETRITIVORE/OMNIVORE
ASARELL IDES OCULATA INTERFACE TUBE BUILDER-SESSILE  VARIAKE DISPERSAL DETRITIVORE /OMN ] VORE
MEL INNR MACULATA INTERFACE TUBE BUILDER-SESSILE  VARIABLE DISPERSAL DETRITIVORE /OMNIVORE
TEREBELL [ DAE INTERFACE TUBE BUILDER-SESSILE  WIDE DISPERSAL DETRITIVORE/OMNIVORE
AMPHITRITE ORNATA INTERFACE TUBE BUILDER-SESSILE  WIDE DISPERSAL DETRITIVORE/OMN]VORE
LOIMIA MEDUSA INTERFACE TUBE BUILDER-SESSILE  WIDE DISPERSAL DETRITIVORE/OMNIVORE
PISTA PRLMATR INTERFRACE TUBE BUILDER-SESSILE  WIDE DISPERSAL DETR]TIVORE /OMNIVORE
SABELL IDAE SUSPENS 10N TUBE BUILDER-SESSILE VARIAKLE DISPERSAL MERE 1 VORE

POTAMILLA NEBLECTA SUSPENSION TUBE BUILDER-SESSILE  VARIABLE DISPERSAL HERBIVORE

SABELLA MICROPHTHALMA SUSPENSION TUBE BUILDER-SESSILE  VARIABLE DISPERSAL HERBIVORE

HYDROIDES DIANTHUS SUSPENSION TUBE BUILDER-SESSILE  VARIAMLE DISPERSAL HERBIVORE
TUBIFICIDAE DEPQSIT-FEEDER BURROWER-MOBILE LIMITED DISPERSAL DETR] T VORE /OMN I VORE
TUBIFICOIDES SP.1 DEPOSIT-FEEDER FURROWER—MOBILE LINITED DISPERSAL DETRITIVORE /OMNIVORE
PARANALS LITTORALIS DEPOSIT-FEEDER BURROWER-MOBILE LIRITED DISPERSAL DETRITIVORE /OMNIVORE
BGASTROPODA SCAVENGER EPIFAUNAL-MOBILE LIMITED DISPERSAL UNKNOWN

RISSO1DRE SCAVENGER EPIFAUNALMOBILE LIMITED DISPERSAL DETRITIVORE /OMN VORE
SAYELLR SCAVENGER EPIFAUNAL-MOBILE LIMITED DISPERSAL DETRITIVORE /0NN VORE
CREPIDULA FORMICATA PREDATOR EPIFAUNAL-SESSILE VARIABLE DISPERSAL CARN I VORE

CREPIDULA CONVEXR PREDATOR EPIFAUNAL-SESSILE VARIABLE DISPERSAL CARNIVORE

UROSALPINX CINEREA SCAVENGER EPIFAUNAL -MOBILE LIMITED DISPERSAL CARNIVORE

NRSSARIUS VIBEX SCAVENGER EPIFRAUNAL-MOBILE LIMITED DISPERSAL DETRITIVORE/OMN]VORE
ILYANASSA OBSOLETR SCAVENGER EPIFAUNAL-MOBILE LIMITED DISPERSAL DETRITIVORE/OMN I VORE
MANGEL IR PLICDSA SCRVENGER EPIFAUNALMOB]LE UNKNOWN DETRITIVORE /DM ] VORE
PROPEBELA PYGMAEA SCAVENGEK EPIFAUNAL -MOBILE UNKNOWN DETRITIVORE/OMNIVORE
ACTEON PUNCTOSTRIATUS SCAVENGER EPIFAUNAL-MOBILE UNKNOWN DETRITIVORE /0MN] VORE
CYLICHNA ALBA SCAVENGER EPIFAUNAL-MOB]LE UheuNDWN DETRIT I VOKE /OMNTVORE
HAMINOER SOLITARIA SCAVENGER EPIFAUMAL -PNRILE VARIAKLE DISPERSAL DETRITIVORE /0mn I VORE
ACTEOCINA CANALICULATA SCAVENGER EPTFAUNAL MOBILE VARIAKLE DISHERSAL DETRITIVORE/OMNIVORE
RETUSA OBTUSA SCAVENGER EPIFAUNAL-MOKILE VARIARLE DISFERSAL DETRITIVORE /OMN ] VORE
0DOSTOMIA SCAVENGER EPTFAUNAL-MOBILE VARJAELE DISPERSAL DETRITIVORE /0N VORE
QDOSTOMIA BISUTURALIS SCAVENGER ERIFAUNAL-MORILE VARTARLE DISPERSAL DETRITIVORE /OMN] VORE
TURRONILLA INTERRUPTA SCAVENGER EPIFAUNAL MOBLLE VHRIARLE DISPERSAL DETRIT{VORE /0MN I VOKE
REOLIDIIDARE SCAVENGER EPIFAUNAL —MORILE WIDE DISPERSAL DETRITIVORE /0mN 1 VORE
PELECYPODA UNKNOWN UNKNDWN UNKNOWN LUNKNORN

YOLDIA LIMATULA INTERFRCE BURROWER-MOBILE WIDE DISPERSAL DETRITIVORE /0MN] VORE
ANADARA  TRANSVERSAH SUSFENSTON BURROWER—MOBILE WIDE DISPERSAL HERBIVORE

MYTILUS EDULIS SUSPENSION EP1FAUNAL -SESSILE WIDE DISPERSAL HERBIVORE

GEUKENSIR DEM]SSA SUSPENSION EPIFAUNAL-SESSILE WiDE DISFERSAL HERBIVORE

LUCING MULTILINEATA SUSPENSION BURROWER-MOBILE WIDE DISPERSAL HERBIVORE

ALIGENA ELEVATA SUSPENSTON [URKOWE MO LE wIDE DISPERSAL HEFRIVORE

VENER]DAE SUSPENSION HUKROWER-MOBILE UNKNOMWN HE R TVORE
MERCENARIA MERCEMIR IR SUSFENSTON HURROMER-MOBILE WihE DISPERSAL HERBIVORE

GEmMMA GEMMA SUSFENSION BURROWE R-MOKILE LImITED DISPERSAL HEREVORE

TELL INIDAE INTERFALE BURROWS R-MOEILE Wilt UISFERSAL DETRITIVOR: /OMN vOike
TELLINA H6ILIS INTERFACE BURROWE R-MOE I LE WiDE DISFERSAL LETRITIVOURE /0N VORE
naCOm INTERFHCE HURROWE N-MOB I LE wilt DISHERSAL DETRITIVORE /0mN L vORE
MACOME BALTHICA INTEKFACE BURROWE R-MOBILE wiDE DISPERSAL DETRITIVURE /0mn 1 VURE
mACOMA TENTR INTERFARCE RURKOWE R —MOBILE wiDE DISHERSAL DETRITIVORE /0mN | VO
TAGELUS SUSHENS [ Un FURROMER-SESSILE wibt DISHERSAL HEREBTVURE



Table 3b (cont'd)

TAX(N TROEMIC miLE mOEIL1TY MODE DISCERSAL MODE TROMIC LEVEL

TAGELUS PLEBEIUS SUSFENS 10N BURROME R-SESSILE wlDE DISPERSAL HERB1VORE

ENSIS DIRECTUS SUSHENS 10n BURROWER-MOB [ LE WiDE DISPERSAL HERH]VORE

SPISULA SOLIDISSImMA SUSFENSTON BURROWE R-MOBILE WIDE DISPERSAL HERBIVORE

MULINIA LATERALIS SUSFENSTON BURROMWE R—M061LE wWIDE DISPERSAL HERBIVORE

MYA ARENARIA SUSFENSION BURROWE R-MORILE WIDE DISPERSAL HERB1VORE
CYRTOPMLEURA COSTATA SUSPENS 1 ON BURROWERMOBILE WIDE DISPERSAL HERB I VORE

LYONSIA HYALINA SUSPENS 10N EPIFAUNAL -SESSILE WIDE DISPERSAL HERBIVORE

LIMILUS POLYPHEMUS SCAVENGER EPIFAUNAL MOBILE WIDE DISPERSAL CARNIVORE

ACARINA FREDATOR EPIFAUNAL-MOBILE LIRITED DISPERSAL CARN]VORE
PYCNOGONIDA PREDATOR EPIFAUNAL MOBILE LINITED DISPERSAL CARNIVORE

CRUSTACER UNKNOWN UNKNOWN UNKNOWN CARNIVORE
CIRRIPEDIA SUSPENS 10N EPIFAUNAL -SESSILE WIDE DISPERSAL CARNIVORE

BALANUS TMPROVISUS SUSFENSTON EPIFAUNAL ~SESSILE WiDE DISPERSAL CRRNIVORE
PERICARIDA MYSIDACER MYSIDA  PREDGATOR EPIFAUNAL MOBILE WIDE DISFERSAL CARNIVORE

NEOMYSIS AMERICAMA PREDATOK EPTFAUNAL-MOBILE WIDE DISPERSAL CARN] VORE
MYSIDOPSIS B1GELOW] FREDATOR EP1FAUNAL M0BILE WIDE DISPERSAL CARNI VORE

CUMACEA FREDATOK EPIFAUNAL-MOBILE WIDE DISPERSAL CARNIVORE

CYCLASPIS VARIANS PREDATOR EPIFAUNAL-MOBILE WiDE DISPERSAL CARN]VORE

LEUCON AMERICANUS PREDATOR EPIFAUNALMOBILE WIDE DISPERSAL CARNIVORE
0XYURCSTYLIS SMITnl PREDATOR EPIFAUNALMORILE WIDE DISPERSAL CARNI VORE

PERACARIDA 1S0PODA SCAVENGER EPIFRUNAL-MOBILE LIMITED DISPERSAL DETRITIVORE/OmMN] YORE
ERICHSONELLA SCAVENGER EPIFAUNAL MOkILE LIMITED DISPERSAL DETRLTIVORE /OMNIVORE
IDOTEA BALTICA SCAVENGER EPIFAUNAL -MOBILE LIMITED DISPERSAL DETRITIVORE /OMN] VORE
EDOTEA TRILOBA SCAVENGER EPIFAUNAL-MOBILE LIMITED DISPERSAL DETRITIVORE/OMNIVORE
CYATHURA BURBANCK 1 SCAVENGER EPIFAUNAL-MORILE LINITED DISPERSAL DETRITIVORE/OMNIVORE
PTILANTHURA TBWIS SCAVENGER EPIFAUNAL MOBILE LIMITED DISPERSAL DETRITIVORE /OMNIVORE
PERACARIDA AMPHIPODA UNKNOWN UNKNOWN LIMITED DISPERSAL DETRITIVORE/OMN] VORE
AMPEL 1SCA INTERFACE TUBE EUILDER-MOB LIMITED DISPERSAL DETRITIVORE/OMNIVORE
AMPELISCA ABDITA INTERFACE TUBE BUILDER-MOB LIMITED DISPERSAL DETRITIVORE /OMN] VORE
AMPELISCA VADORUM INTERFACE TUBE BUILDER-mOB LINITED DISPERSAL DETRITIVORE/OMN]VORE
AMPELISCA VERRILLI INTERFACE TUBE BUILDER-MOB LIMITED DISPERSAL DETRITIVORE /OMNIVORE
AMPITHOE WALIDA UNKNOWN UNKNOWN LIMITED DISPERSAL DETRITIVORE/OMNIVORE
CYMADUSA COMPTA SCAVENGER EPIFAUNAL-MOBILE LIMITED DISPERSAL DETR1TIVORE/OMNIVORE
CERAPUS TUBULARIS INTERFACE TUBE BUILDER-MO0B LIMITED DISPERSAL DETRITIVORE /OMNIVORE
COROPHIUM INTERFACE TUBE BUILDER-MOH LIMITED DISPERSAL DETRITIVORE /Omn] VORE
COROPHIUM ACHERUSICUM INTERFACE TUBE BUILDER-M0B LIRITED DISPERSAL DETRITIVORE/OMNIVORE
CORDPHIUM TUBERCULATUM INTERFACE TUBE EUILDER-MOB LINITED DISPERSAL DETRITIVORE /0MM] VORE
ERICHTHONIUS BRASILIENSIS INTERFACE TUBE BUTLDER-MO0B LIRITED DISPERSAL DETRIT IVORE /OMNIVORE
ERICHTHONIUS RUBRICORNIS INTERFACE TUBE RUILDER-MOB LIMITED DISPERSAL DETRITIVORE /OMNIVORE
UNCIOLA INTERFACE TUBE BUILDER-MOB LIMITED DISPERSAL DETRITIVORE /0MNIVORE
UNCIOLA SERRATA INTERFACE TURE EUILDER-MOB LIMITED DISPERSAL DETRITIVORE/OMNIVORE
GAMMAR I DAE DEPOS]T-FEEDER BURROWE R-MOBILE LIMITED DISPERSAL DETRITIVORE /OMNIVORE
GAMMARIDAE SP 1 DEPOSIT-FEEDER BURROME R-MOB1LE LINITED DISPERSAL DETRITIVORE /OMNIVORE
ELASMOPUS LEVIS DEPOSIT-FEEDER BURROME R—M0BILE LI#ITED DISPERSAL DETRITIVORE /0mN]VORE
GAMMARUS DEPOSIT-FEEDER FURROWER-MOBILE LIMITED DISPERSAL DETRITIVORE /OMN] VORE
GAMARUS MUCRONATUS DEFOSIT-FEEDER BURROWE R-MOBILE LINITED DISPERSAL DETRITIVORE/OMNIVORE
MELITA NITIDA DEFOSIT-FEEDER BURROMER—MOBILE LIMITED DISPERSAL DETRITIVORE /OMM] VORE
IDUNELLA UNKNOWN UNKNOWN LImITED DISPERSAL DETRITIVORE /OMNIVORE
LISTRIELLA BARNARDI UNKNO=N UNKNOWN LIMITED DISPERSAL DETRITIVORE /OmN1VORE
LISTRIELLA CLYMENELLAE SCAVENGE K TUBE BUILDER-SESSILE  LIMITED DISPERSAL DETRITIVORE /OmN ] vOKE
MONOCULQODES EDWARDSI SCAVENGER EPIFAUNAL-MORILE LIMITED DISPERSAL DETRITIVORE /O] VORE
FPLEUSTIDRE SCAVENGE R EPTFAUNAL MOBILE LINITED DISPERSAL DETRITIVORE /OMNIVORE
STENOTHOIDAE FREDATOR EPIFAUNAL-MOBILE LIRITED DISPERSAL DETRITIVORE/OMNIVORE
PARAMETOPELLA CYPRIS PREDATOR EPIFAUNAL OB ILE LIMITED DISPERSAL DETRITIVORE /OMNIVORE
STENOTHOE FREDATOR EPIFAUNAL MOKILE LImITED DISPERSAL DETRITIVORE /OMNIVORE
STENOTHOE MINUTA PREDATOR EPIFAUNAL-MOBILE LIMITED OISPERSAL DETRITIVORE/OmN ! VORE
CAPRELL 1DRE SCAVENGER EPIFAUNALOKILE LIWMITED DISPERSAL DETRITIVORE /Omn] VORE
REGININA LONGICORNIS SCAVENGER EPIFAUNAL MOBILE LIMITED DISPERSAL DETRITIVORE /OMN] VORE
CAPRELLA PENANTIS SCAVENGER EPIFAUNAL #OBILE LImITED DISPERSAL DETRITIVORE/OMNIVORE
PARACAPRELLA TENUIS SCAVENGER EPIFAUNAL MOEILE LIMITED DISPERSAL DETRITIVORE/Omn [ VORE
PALAEMONETES PREDATOR EPIFAUNAL-MORILE WiDE DISPERSAL DETRITIVORE /OmNIVORE
PALAEMONETES PUGIO PREDATOR EFIFAUNAL#0BILE WIDE DISFERSAL DETRITIVORE /OMN ] VORE
CRANGDON SEFTENSE INOSA PREDATOR EPIFAUNAL-MOBILE WIDE DISPERSAL DETRITIVORE/Omn 1 VORE
UPOGERIA AFFINIS FREDATOK EFTFAUNAL-MOBILE WiDE DISPERSAL DETRITIVORE /0mn] VORE
PORTUNIDAE fReDATOR EF]FRUMRL -mMOBLE WIDE DISPERSAL CARN]VOKRE
CALLINECTES SAETDUS PREMTOW EF | FAUNAL ~M0BLE wilc DISPERSAL LARN ] vORE

JANTH] DRE FREDATOR EPIFAUNAL-MOBILE WIDE DISPERSAL CARN]IVORE
PINNGTHER] DRE PREDATON EPTFAuna MO LE WiDE DISFERSR CARN I VORE

FINNIAA PREDATOR EF [FAUNAL mORILE wWiDE DISFERSAL CARN]VORE

PINN] XA SAYANA FREDRTOR EFTFAUNR -MOBILE WiDE DISFERSME CARN | VORE

PHORONIS INTERFACE TUBE BUILDER-SESSILE  WIDE DISPERSAL DETRITIVORE / Omvi vORY
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Table 3b (cont'd)

THLUN

TROFHIC mUDE MOBILITY mODE DISFERSAL MODE TROPMIC LEVEL
ECTORRDCTA SUSBENS ] On EPIFAUNAL-SESSILE LIMITED DISHERSAL DETRITIVORE / OMN] VORE
HOLOTHURG ] DEA DEPOSIT-FEELER EPIFAUNAL OB LE WIDE DISPERSAL DETRITIVORE /OmN I VURE
LEPTOSYNRPTA TEMUIS DEPOSIT-FEEDER EPIFAUNAL-MOBILE WIDE DISPERSAL DETRITIVORE /OMN] VORE
HEM I CHORDATA DEPOS1T-FEEDER BURROWER-SESSILE WIDE DISPERSAL DETRIT IVORE/OMN1VORE
ENTEROPNEUSTA DEPOSIT-FEEDER BURROWE R-SESSILE WiDE DISPERSAL DETA1TIVORE /OMN IVORE
SACCOGLOSSUS DEPOSIT-FEEDER BURROMER-SESSILE WIDE DISPERSAL DETRITIVORE /0MN] VORE
SACCOBLOSSUS KOWALEWSK ] 1 DEPOSIT-FEEDER BURROWER-SESSILE WIDE DISPERSAL DETRITIVORE /OMNIVORE
UROCHORDATA SUSPENS ] ON EPIFAUNAL-SESSILE WIDE DISPERSAL HERBIVORE
NOLGUL | DAE SUSPENSION EPIFAUNAL -SESSILE WIDE DISPERSAL HERBIVORE
MOLGULA WANHATTENSIS SUSFENS 1 ON EP IFAUNAL-SESSILE W1DE DISPERSAL HERB IVORE
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TABLE 4.

SPECIES COMPOSITION OF DOMINANT GUILDS

Interface feeders, detriv/omniv, mobile tube builders, wide dispersal

Virginia

Dispio uncinata

Loimia medusa
Paraprionospio pinnata
Pista palmata
Polydora ligni
Scolecolepides viridis
Scolelepis (2 sp.)
Spio setosa

Spiophanes bombyx
Streblospio benedicti

Florida

Apoprionospio pygmaea
Loimia medusa

Magelona pettiboneae
Minuspio perkinsi
Paraprionospio pinnata
Poecilochaetus johnstoni
Prionospio heterobranchia
Scolelepis (2 sp.)
Spiophanes bombyx

Deposit feeders, detriv/omniv, mobile burrowers, limited dispersal

Virginia

Elasmopus levis
Gammarus mucronatus
Melita nitida
Orbinia ornata
Orbiniidae

Paranais littoralis
Scoloplos (3 sp.)
Tubificidae
Tubificiodes sp.

Florida

Adelodrilus sp.
Arenicola cristata
Aricidea (7 sp.)
Ctenodrilus serratus
Dasybranchus sp.
Enchytraeus (2 sp.)
Haemonais waldvogeli
Haploscoloplos (3 sp.)
Immature tubificid w/o cap setae
Limnodriloides (2 sp.)
Monoculoides sp.
Monopylephorus (3 sp.)
Maineris setosa

Nais (2 sp.)
Oligochaeta

Orbinia riseri
Paranais littoralis
Paraonis fulgens
Phallodrilus (3 sp.)
Scoloplos rubra
Smithsondrilus marinus
Stylaria lacustris
Tubifex littoralis
Tubificicdes (6 sp.)



TABLE 4 (cont”d)

Deposit feeders, detriv/omniv, mobile burrower, wide dispersal

Virginia Florida
Cistena gouldii Armandia agilis
Heteromastus filiformis Cossura soyeri
Mediomastus ambiseta Holothuroidea
Notomastus hemipodus Mediomastus ambiseta
Paraonis sp. Notomastus (2 sp.)
Sternaspidae Paranaitis speciosa
Siphuncula

Interface feeder, detriv/omniv, mobile burrower. limited dispersal

Virginia Florida

Cirratulus sp. Chaetozone sp.

Tharyx (2 sp.) Cirratulidae
Tharyx sp.

Predator, carnivore, mobile burrower, wide dispersal

Virginia Florida

Amphiduros sp. Aglaophamus verrilli
Arabellidae Ancistrsyllis (2 sp.)
Eteone (3 sp.) Cabira incerta
Eulalia sanguinea Eteone (2 sp.)

Eumida sanguinea Eumida sanguinea
Glycera (2 sp.) Glycera americana
Glycinde solitaria Glycinde solitaria
Gyptis (2 sp.) Goniadidae
Microphthalamus sczelkowii Gyptis (2 sp.)
Nephtys picta Nephtys (3 sp.)
Nephtyiidae Parahesione luteola
Parahesione luteola Parandalia americana
Paranaitis speciosa Phyllodocidae (3 sp.)
Phyllodoce arenae Sigambra (2 sp.)

Pseudeurythoe paucibranchiata
Sigambra tentaculata
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TABLE 4 (cont”d)

Interface feeder, detriv/omniv, mobile tube builder, limited dispersal

Virginia Florida

Ampilesca (3 sp.) Ampilesca (2 sp.)

Cerapus tubularis Ampharetidae

Corophium (2 sp.) Carazziella hobsonae
Erichthonius (2 sp.) Corophium (2 sp.)

Unciola serrata Erichthonius brasiliensis

Hobsonia florida
Mellina maculata

Predator, carnivore, mobile burrower, limited dispersal

Virginia Florida

Amphiporus bioculatus Arabella sp.
Carinomidae Autolytus sp.
Cerebratulus (2 sp.) Dorvillea sp.
Micrura (3 sp.) Ehlersia sp.
Polycladia sp. Lumberneris latreilli
Rhyncocoela sp. Marphysa sanguinea
Tetrastemma vermiculus Microphthalamus sp.
Tubulanus pellucidus Ophiodromus abscura
Turbellaria Pettibonea sp.

Pseudosyllides curacoensis
Schistomeringos rudolphi
Syllis cornuta

Scavenger, detriv/omniv, mobile epifaunal, limited dispersal

Virginia Florida

Aeginina longicornis Edotea sp.

Caprella penantis Elasmopus levis
Caprellidae Grandidierella bonnieroides
Cyathura burbanki Lembos sp.

Cymadusa compta Leucothoe spinicarpa

Edotea triloba Lysianopsis alba
Erichsonella Melita (3 sp.)

Idotea baltica Microdeutopus (2 sp.)

Nassarius vibex
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TABLE 5 - PERCENT OF TOTAL INDIVIDUALS IN THE TOP 5 GUILDS IN EACH TEST

SPRING 1982

Florida

Guild % of Total
Depos feeder, detriv/omniv, mobile burrower, wide dispersal 46.8
Depos feeder, detriv/omniv, mobile burrower, limited disper 10.6
Interface feeder, detriv/omniv, mobile tube bldr, wide disp 10.3
Scavenger, detriv/omniv, mobile burrower, limited dispersal 6.6
Interface feeder, detriv/omniv, mobl burrower, limited disp 5.0
Virgini

Guild
Interface feeder, detriv/omniv, mobl tube bldr, wide disper 34.6
Depos feeder, detriv/omniv, mobile burrower, limited disper 30.8
Depos feeder, detriv/omniv, mobile burrower, wide dispersal 15.8
Interface feeder, detriv/omniv, mobl burrower, limited disp 11.3
Predator, carnivore, mobile burrower, wide dispersal 4.2
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Table 5. (cont-d)

FALL 1982
Florid
Guild % of Total

Depos feeder, detriv/omniv, mobile burrower, limited disper 72.5
Depos feeder, detriv/omniv, mobile burrower, wide dispersal 14.8
Interface feeder, detriv/omniv, mobl tube bldr, varibl disp 8.8
Predator, carnivore, mobile burrower, wide dispersal 2.6
Predator; carnivore, mobile epifaunal, wide dispersal 0.2

Guild % of Total
Interface feeder; detriv/omniv, mobl tube bldr, wide disper 28.9
Depos feeder, detriv/omniv, mobile burrower, limited disper 23.2
Depos feeder, detriv/omniv, mobile burrower, wide dispersal 17.2
Predator. carnivore, mobile burrower, wide dispersal 6.4
Interface feeder, detriv/omniv, sess tube bldr, limited disp 4.3
SPRING 1983
Florida

Guild % of Total
Scavenger, detriv/omniv, mobile tube bldr, limited dispersal 26.6
Depos feeder, detriv/omniv, mobile burrower, wide dispersal 19.5
Interface feeder, detriv/omniv, mobl tube bldr, limited disp 16.8
Interface feeder, detriv/omniv, mobl tube bldr, variabl disp 14 .4
Scavenger, detriv/omniv, mobile epifaunal, limited dispersal 9.2

Virgini
Guild

Interface feeder, detriv/omniv, mobl tube bldr, wide disper
Depos feeder, detriv/omniv, mobile burrower, limited disper
Depos feeder, detriv/omniv, mobile burrower, wide dispersal
Predator, carnivore, mobile burrower, wide dispersal

Interface feeder, detriv/omniv, sess tube bldr, wide disper

% of Total

40.1
26.1
17.7
5.2
3.4
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Table 5. (cont"d)

FALL 1983
Florida

Guild % of Total
Depos feeder, detriv/omniv, mobile burrower, limited disper 27.6
Depos feeder, detriv/omniv, mobile burrower, wide dispersal 25.8
Scavenger, detriv/omniv, mobile burrower, limited dispersal 10.2
Interface feeder, detriv/omniv, mobl tube bldr, wide disper 9.5
Interface feeder, detriv/omniv, mobl tube bldr, limited disp 6.4
Vireini

Guild % of Total
Predator, carnivore, mobile burrower, wide dispersal 14.9
Scavenger, detriv/omniv, mobile epifaunal, limited dispersal 6.9
Interface feeder, detriv/omniv, mobl tube bldr, wide disper 6.8
Depos feeder, detriv/omniv, mobile burrower, limited disper 6.2
Predator, carnivore, mobile epifaunal, wide dispersal 5.8

SPRING 1985

Florida

Guild % of Total
Deposit feeder, detriv/omniv, mobile burrower, limited disp 28.9
Deposit feeder, detriv/omniv, mobile burrower, wide dispersal 21.0
Scavenger, detriv/omniv, mobile burrower, limited dispersal 17.9
Depos feeder, detriv/omniv, mobile tube bldr, wide dispersal 11.0
Interface feeder, detriv/omniv, mobile burrower, limited disp 4.0

Guild % of Total
Predator, carnivore, mobile burrower, wide dispersal 11.0
Interface, detriv/omniv, sess tube bldr, wide dispersal 9.3
Depos feeder, detriv/omniv, mobile burrower, limited disper 8.5
Interface feeder, detriv/omniv, mobl tube bldr, limited disp 6.9
Predator, carnivore, mobile epifaunal, wide dispersal 5.2
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Table 5. (cont-d)

FALL 1985
Florida
Guild %z of Total

Depos%t feeder, detriv/omniv, mobile burrower, limited disp 43.8
Deposit feeder, detriv/omniv, mobile burrower, wide dispersal 21.8
Interface feeder, detriv/omniv, mobl tube bldr, wide dipersal 9.6
Scavenger, detriv/omniv, mobile burrower, limited dispersal 9.2
Interface feeder, detriv/omniv, mobl tube bldr, limited disper 4.4

Guild % of Total
Deposit feeder, detriv/omniv, mobile burrower, limited disp 36.6
Interface feeder, detriv/omniv, mobl tube bldr, wide disper 31.0
Deposit feeder, detriv/omniv, mobile burrower, wide dispersal 10.3
Predator, carnivore, mobile burrower, limited dispersal 4.4
Predator, carnivore, mobile burrower, wide dispersal 3.4
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Table 6. Guilds which showed good agreement between
temporal trends in the lab and field.

Interface-feeder, detritivore/ omnivore, mobile burrower, limited dispersal.

Interface-feeder, detritivore/omnivore, mobile tube-builder, limited
dispersal.

Deposit-feeder, detritivore/ommivore, mobile burrower, wide dispersal.
Predator, carnivore, mobile burrower, limited dispersal.

Scavenger, detritivore/omnivore, mobile epifauna, limited dispersal.



Table 7.

Evaluation of concordance between laboratory and fileld results PCP-dose experiments.
Virginia Spring 1985 test 1is omitted since dose-equivalency was not achieved.

Community
Component

Spring 1985

Fall 1985

Florida

Response In
Laboratory

Response In
Field

Florida

Response In
Laboratory

Response In
Field

Virginia

Response In
Laboratory

Response In
Field

Species
Richness

Guild:

INDOBMLD'

INDOTMLD?

DFDOMBWD®

PRCVBMLD"

SCDOEMLD®

Reduction by
low and
high doses

No effect
of dose

Slight
reduction at
high dose

Reduction by
low and
high doses

Too few to

predict

Too few to
predict

Reduction by
high dose

No effect
of dose

Slight
reduction at
high dose

Reduction by
low and
high doses

Too few to
predict

Too few to
predict

Reduction by
high dose

Recruitment
depressed by
high dose

Reduction by
low and
high doses

Reduction by
high dose

No effect
of dose

Too few to
predict

Reduction by
high dose

Recruitment
depressed by
high dose

Reduction by
high dose

Reduction by
high dose

No effect
of dose

Too few to
predict

Reduction by
high dose

Too few to
predict

Recruitment
depressed by
high dose

No effect
of dose

Slight
depression of
recruitment

Too few to
predict

Reduction by
high dose

Too few to
predict

Recruitment
depressed by
high dose

No effect

of dose

No effect
of dose

Too few to
predict

1Interface—feeder, detritivore/omnivore, mobile burrower, limited dispersal.

2Interface—feeder, detritivore/omnivore, mobile tube-builder, limited dispersal.

3Deposit—feeder, detritivore/omnivore, mobile burrower, wide dispersal.

“Predator, carnivore, mobile burrower, limited dispersal.

SScavenger, detritivore/omnivore, mobile epifauna, limited dispersal.
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FIGURE 2 - MEAN ABUNDANCE IN WEEKLY SAMPLES FROM 1981 - 1986.
Vertical lines indicate test dates.
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FIGURE 3 — TOTAL MACROFAUNA AND SPECIES
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FIGURE 4

FALL 1982
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FIGURE 5 — TOTAL MACROFAUNA AND SPECIES RICHNESS
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FIGURE 6 — TOTAL MACROFAUNA AND SPECIES RICHNESS
FALL 1983
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FIGURE 7

SPRING 1985

LAB AND FJELD CONTROLS

MEAN ABUNDANCE PER 1

SPECIES RICHNESS

APALACHICOLA BAY, FL

TAE SINCE MTATION (WEEKS)

APALACHICOLA BAY, FL

TAME INCE NITIATION (WEEKS)

cu 3@

MEAM ABUMDANCY, PER 100

SPECE3 RICHNESS

— TOTAL MACROFAUNA AND SPECIES

YORK RIVER, VA

TME 3INCE MNITIATION (WEEXS)

YORK RIVER, VA

TRIE SINCE NITIATION (WEEKS)

RICHNESS



SS

FIGURE 8 — TOTAL MACROFAUNA AND SPECIES
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FIGURE 9

LAB—=FIELD CONTROL COMPARISONS
TESTS 1—7

GUILD: PREDATOR, CARVIVORE, MOBILE BORROWER, LIMITED DISPERSAL
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FIGURE 9 (Cont'd)

LAB—=FIELD CONTROL COMPARISONS
TESTS 1-7
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FIGURE 9 (Cont'd)

LAB—=FIELD CONTROL COMPARISONS
TESTS 17

GUILD:DEPOSIT—FEEDER, DETRIV/OMNIV, MOBILE BURROWER, WIDE DISPERSAL
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FIGURE 9 (Cont'd)

LAB—FIELD CONTROL COMPARISONS

TESTS 17

GUILD: INTERFACE—-FEEDER, DETRIV/OMNIV, MOBILE TUBE-BLD, LIMITED DISPERS
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FIGURE 9 (Cont'd)

LAB—FIELD CONTROL COMPARISONS
TESTS 1-7

GUILD: INTERFACE FEEDER, DETRIV/OMNIV, MOBILE BURROWER, LIMITED DISPERS
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FIGURE 9 (Cont'd)

LAB—FIELD CONTROL COMPARISONS
TESTS 1-7

GUILD: SUSPENSION—-FEEDER, HERBIVORE, MOBILE BURROWER, WIDE DISPERSAL
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FIGURE 9 (Conttd)

LAB—=FIELD CONTROL COMPFARISONS
TESTS 17

GUILD: DEPOSIT—FEEDER, DETRIV/OMNIV, MOBILE BURROWER, LIMITED DISPERS
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FIGURE 9 (Cont'd)

LAB—=FIELD CONTROL COMPARISONS
TESTS 1 —7

GUILD: INTERFACE FEEDER, DETRIV/OMNIV, MOBILE TUBE—-BLD, WIDE DISPERSAL
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FIGURE 9 (Cont'd)

LAB—-FIELD CONTROL COMPARISONS

TESTS 1-7
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FIGURE 1
LOW DOS

SPRING 1985
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FIGURE 1
HIGH DOS
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FIGURE 1
LOW DOS

FALL 1985
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FIGURE 14 — RESPONSE TO PCP
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FIGURE 15 — RESPONSE TO PCP
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FIGURE 16 — RESPONSE TO PCP
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FIGURE 16 — RESPONSE TO PCP
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FIGURE 16 — RESPONSE TO PCP
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FIGURE 16 — RESPONSE TO PCP
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FIGURE 17 — RESPONSE TO PCP
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FIGURE 17 — RESPONSE TO PCP
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