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EXECUTIVE SUMMARY

This report presents the results of a one-year comprehensive
collection survey of the benthic macroinvertebrate communities of
the Delaware River between the Chesapeake and Delaware (C&D) Canal
and Trenton, NJ. A review of the regionally germane historical
references was made, and comparisons were drawn to the current
survey to ascertain the extent of a presumed or possible recovery
within the benthic macroinvertebrate communities in response to
demonstratively better water quality since the passage and _
implementation of the Clean Water Act of 1972. Also included are
results from a demonstration project employing the Benthic Resources
Assessment Technique (BRAT) as a tool to assign a more meaningful -
comparative value to benthic communities through their trophic
linkage to important fishes.

Samples for the general survey were seasonally collected from a
regionally stratified study area based on the DRBC water quality
Zones 2 through 5. Seasonally some 60 samples were allocated among
the four zones and three depth related substrata yielding over 220
samples during the term of the study. Samples were collected in the
spring, summer and fall of 1992 and winter of 1993. Results of the
survey are presented in terms of density (n/m?*) and biomass (g/m®).
Fish stomachs needed for the BRAT analysis were provided by the
contractor conducting the parallel STAC sponsored fish survey.

The benthic macroinvertebrate communities in the Delaware River
between the C & D Canal and Trenton, NJ were represented in this
study by 129 taxa of nine phyla, but the quantitative measures of
abundance, i.e., density and biomass, suggest that relatively few
taxa were seasonally and regionally abundant. From the population
or density perspective, the macroinvertebrate community within the
study area was heavily dominated by the oligochaetes, more commonly
known as sludge worms, followed by the chironomids or midge larvae.
Both groups are considered pollution tolerant, and are able to live
in otherwise stressful and limiting low oxygen environments. Other
important groups with "better" reputations were amphipods,
turbellarians, isopods, polychaetes and bivalves. In every case the
larger taxonomic group is heavily dominated by a single genus or
species; Limnodrilus of the oligochaetes, Polypedilum of the
chironomids, Gammarus of the amphipods, Cyathura polita of the
isopods, Scolecoclepides viridis of the polychaetes, and Corbicula
fluminea of the bivalves. In most cases these larger taxonomic
groups were represented additionally by other genera and species,
but their occurrence was intermittent and/or abundance was
relatively low. '

The benthic macroinvertebrate community in the Delaware River
between the C&D Canal and Trenton, NJ was then and is now dominated
by sludge worms, fly larvae, scuds, aquatic pill bugs, bristle worms
as the historical database indicates, and an exotic clam. What has
changed through time seems to be the scale or magnitude of
dominance, and the complement of sub-dominant representatives has
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grown in some cases and changed in others. Although oligochaetes
are still abundant and dominant, it is to a lesser relative degree
as abundance of the other taxa has increased. Changes in
oligochaete species composition included the occurrence of less
pollution tolerant and more oxygen sensitive genera such as
Aulodrilus, Nais, Pristina and Pristinella, and the absence of
highly pollution tolerant genera such as Tubifex and Potamothrix.
Chironomids historically a very distant second to oligochaetes, if
present at all, exhibited an increased relative abundance during the
present study.

- Even though the application of the BRAT in this study was far from
text-book in its execution, the primary goal was accomplished in
that the data produced does provide a basis for further
consideration. The BRAT provides a landscape of what and where
subject fish species derive their sustenance. As illustrated in the
case of white perch <150 mm fork length in this study, the channel
and shallow/intermediate substrata in Zones 3 and 4 were relatively
important summer feeding grounds, and amphipods were a very
important food item. The BRAT provides "current" data measured on
an absolute scale allowing for the relative comparisons in areas
where best or least-worse management decisions must be made.

The evidence of a recovery coincident with or resultlng from
improved water quality was judged simply on the premise that change
was good; that what existed before was considered less than
desirable, and factors contributing to this undesirable state have
improved (i.e., water quality). Change within the species
composition and relative abundance of the benthic macroinvertebrate
communities within the study area was suggested by the results of
this research effort. The existing communities would likely still
be characterized as dominated by pollution tolerant species, but
there are signs of improvement. Oligochaetes and chironomids, the
classic standards for pollution tolerant organisms, were still
dominant in the macroinvertebrate communities, but their species
composition and relative abundance within the community suggests
that change may be in progress. Since the mid 1980°'s, the addition
of new families and species in the benthic macroinvertebrate
communities may indicate that an element of pioneerism is in
progress as improved conditions allow. A more pragmatic view might
be that its too early to tell if changes are real considering the
limitations of the historical database, and the snap-shot nature of
the present study (one year). If the changes are real then improved
water quality was likely the contributing factor. The pace of
change however may be slowed by other factors related to the state
of the sediments in which the benthic macroinvertebrates live.
Future research efforts should include additional comprehensive
surveys conducted as part of a regular management plan in order to
confirm or discount the finding of this study, as well as additiona.
studies to evaluate the linkage between the status of the sediments
and resident benthic macroinvertebrate communities to provide the
necessary information to support the evolving CCMP in. the future.
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INTRODUCTION

The Delaware Estuary Program (DELEP) was initiated in 1988 at the
request of the states of Delaware, New Jersey, and Pennsylvania as
part of the United States Environmental Protection Agency's (EPA)
National Estuary Program. Given the five year lifespan of the
Management Conference formed as the functional arm of DELEP, and the
pending publication of a Comprehensive Conservation Management Plan
(CCMP) at the expiration of that five year term, the
Scientific/Technical Advisory Committee (STAC) was charged to
identify, supervise and sponsor research to characterize the status
of water quality, living resources and habitat, and to identify
environmental problems, either existing or potential, that may
impact these areas. Accordingly, STAC commissioned the following
study of the benthic invertebrate populations in the Delaware River
from the Chesapeake and Delaware Canal (C&D) to Trenton, NJ.

This research effort was predicated on the hypothesis that since
water quality, especially dissolved oxygen, had dramatically
improved since the early 1970's, and fish populations appeared to beé
improving, then it would seem to follow that benthic invertebrate .
populations may also improve. Lacking current data to support or
disprove this hypothesis, STAC sponsored this study. The overall
objectives of this project are to characterize the macro- and
megabenthic invertebrate populations within the area of the estuary
with the greatest documented improvements in water quality, and to
integrate these new data with past information to provide input to
those portions of the CCMP that will define the extent to which
future improvements can be expected. To address these objectives
the following tasks were performed:

Task 1. Conduct a comprehensive survey of the macro-. and
megabenthic invertebrate populations within the
specified study area to characterize existing species
composition, temporal and spatial distributions,
relative abundance in density and biomass, and
specific habitat/substrate affinities;

Task 2. Compare new data to historical information to
. empirically demonstrate the absence or presence of a
recovery within the benthic community based on the
premise that improved water quality will result in
functional improvements in the benthic assemblages;
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Task 3. Conduct a demonstration study using the Benthic
Resources Assessment Technique (BRAT) to
quantitatively evaluate the relative trophic support
provided to the fish populations by major benthic
macroinvertebrate groups:; :

Task 4. Provide information and analysis instrumental in the
' development of that portion of the CCMP which
addresses these biotic communities, and to infer the
extent to which and by what means future improvements
might be expected.

The results of these efforts will be reported under the major
headings of General Survey, Historical Comparison and BRAT.

METHODS AND MATERIAILS

GENERAL SURVEY

Study Design
Study Area Stratification

To characterize the existing benthic macroinvertebrate populations a
temporally and spatially stratified survey was conducted. The basic
study design incorporated a stratified-random approach using a
system of horizontal and vertical parameters as they reflect
eco-stratification and habitat characteristics. The system chosen
was very similar to that used by the Chesapeake Bay Program Living
Resources Task Force (CEC, 1988), and includes water depth and
salinity as primary factors influencing faunal distributions.

As a first-order stratification, the study area, which extends some
75 river miles from Trenton, NJ (Rm 133.4) to the C&D Canal (Rm
58.9), was divided horizontally into four habitat strata indicative
of existing water quality and salinity levels (Fig. 1). These four
strata coincide with four of the six water quality regions, i.e.,
Zones 2-5, established by the Delaware River Basin Commission
(DRBC). The boundaries of these zones are given in Figures 2 T
through 5. Regarding salinity, Zones 2, 3, and 4 correspond to th
tidal freshwater portion of the estuary, and Zone 5 to the
transitional area between the freshwater habitats upstream and the
more saline areas in the lower Delaware River and upper Bay
(Najarian, 1991: Versar, 1991). Sampling was conducted only in the
portion of Zone 5 extending downstream to the C&D Canal.
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The four DRBC Zones were further divided into three depth strata;
the intertidal, shallow/intermediate, and the navigational channel.
These depth strata represent general habitat types, that as a result
of their hydrological features or anthropogenic character,
potentially support distinctive benthic communities. The intertidal
strata, by definition, was that area between high and low tide lines
which is alternately exposed and inundated. The navigational
channel, as a sampling strata, was that relatively deep area marked
by navigational aids which is periodically disturbed by dredqlng
Finally, the shallow/intermediate strata was simply the remaining
submerged habitat. To facilitate the identification and random
selection of sampling locations, a grid system was transposed over
the study area. Within each water quality zone, grid lines were
drawn at 0.5-km intervals across the depth contours (Figs. 2 through
5). Accordingly, sample locations were assigned a four character
alpha-numeric designation including Zone and grid numbers and depth
'strata initial, i.e.;, I - intertidal, S - shallow/intermediate, and
C = channel.

While substrate type is an important habitat consideration for
benthic macroinvertebrates, a review of available information during
the design phase of this study indicated a lack of identifiable
regions of homogeneous sediment type that could be used as sample
design sudivisions (Neiheisel, 1973; Taylor et. al., 1973; PAS,
1985; SAIC, 1986). Consequently, sediment sampling for particle
size analysis was added to the original scope of study, and a
characterization of each zone and comparisons between zones were
made. :

~ Collection Frequency and Sample Size

Samples were collected quarterly to describe the seasonal
differences in benthic community composition and abundance.
Collections were originally scheduled to be taken during April,
.July, October and January to reflect spring, summer, fall and winter
communities. However, samples were collected in April-May, August,
November and March. Delays in the collection of spring and summer
gquarter samples were related to contractual administrative issues:;
collections in November for the fall quarter reflected an
acquiescence to a one-month shift in the original schedule; winter
.quarter collections were further delayed by chronically unsuitable
weather for nautical activities in February. Actual collection
dates during each quarterly sampling experience are given in
Appendix Table A-1.
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To estimate optimal sample size for each seasonal collection
experience, temporally similar (i. e., from June and/or July), and
spatially appropriate data from previous studies (Anselmlnl, 1974;
Beck et. al., 1985; PAS, 1985; RMC, 1988) were analyzed using ,
standard experimental design statistics relating sample data mean,
standard deviation and desired level of precision (Steel and Torrie,
1960; Sokal and Rohl, 1969; AIHA, 1989).

t*S
N=
(E*X)
where:
N = Number of samples
t = tabulated value at 0.05 level
S = standard deviation of samples
X = mean density of samples
D = required level of precision

The test data was highly variable temporally and spatially.
Therefore, the data sets were pocled to best capture as many aspect
of the inherent variance, and produce the most reliable estimate of
sample size. The analysis indicated that 60 samples per quarter
should be adequate to produce an estimate of density for all zones
combined within *50 percent of the true mean with 95 percent
confidence intervals. Even though the analyses suggested a
regionally weighted allocation of effort, the patch-work nature of
the test data brought into question the reliability of such a ;
design. Accordingly, sampling effort was allocated equally as five
replicates within each of 12 sampling substrata (i.e., four zones b
three depth substrata). Individual sampling locations were randoml
chosen each quarter from the available grid units within each
stratum.

Study Execution

Sample Collection

To sample the macroinvertebrate portion of the benthic communltles,‘
collections were taken with a standard Wildco Supply Company Ponar™
grab sampler (23 x 23 cm). This gear was chosen because of its
extensive use in prior studies. Samples were taken from a 23-25 ft
research vessel at anchor within the randomly selected grid unit.
total of two grabs were taken at each location; one for biotic
analysis, and one for sediment particle size analysis. Biotic
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samples were preserved in the field in a 10 percent buffered :
formalin/rose bengal solution. Buffered formalin was used to reduce
damage to specimens with calcareous exoskeletons, and rose bengal
stain was added to aid in specimen recognition during initial phases
of laboratory processing. Samples taken for particle size analysis
required no preservation.

At each location and with each set of grab samples, a battery of
physicochemical parameters were measured and recorded. From samples
of surface and bottom waters, temperature (°C) and dissolved oxygen
(mg/l) were measured using the Yellow Springs Instruments (Y¥YSI)
Model 51A oxygen meter, conductivity (umhos) was measured using the
YSI Model 33 S~C-T meter, and salinity was measured using American
Optics temperature compensating refractometer. Water clarity was
measured using a 20 cm limnological Secchi disc. All field
instrumentation was operated, maintained and calibrated as per the
particular manufacturer's specifications and instructions. Also at
each location, water depth was measured using a "fish finder"-type
sounder, and positions were recorded when possible in terms of '
latitude and longitude based on LORAN-C readings.

By design, quarterly sampling experiences were to run on three to
five consecutive days from Trenton, NJ downstream. In practice,
collection experiences ran 8-25 days punctuated by mechanical :
problems and bad weather. Sampling within the intertidal substrata
was conducted typically during high water to allow access by vessel.
A water depth of six feet or less was sought to insure that the
location was indeed exposed at low tide. . Over two thirds of the
intertidal collections were taken in < 2 ft of water in the upper
portion of the intertidal substratum. Sampling in some intertidal
grids was impossible where bulkheading had replaced intertidal
~habitat near more highly developed commercial/industrial shorelines.
When location was unsampleable, the next most proximal acceptable
intertidal location was sampled. As field documentation indicated
the absence of sampleable habitat, grid numbers were omitted from
future random drawings. A listing of grid numbers omitted is given
in Table 1.

In the channel substrata the combination of high tidal currents,
maximum water depth and hard sediments made sampling difficult. To
improve the likelihood of retaining a sample in such areas, 25
‘pounds of additional weight was added to the standard 45-1b Ponar.
Even with the added weight, combinations of the above factors made
sampling impossible at some locations. In the field when repeatedly
unsuccessful at a location, efforts were relocated within the grid
or moved to another grid where conditions were more conducive to
successful collection efforts. As a matter of perspective and as a
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measure of effort, it should be noted that a sampling experience, ! s
‘design, included 120 grabs at 60 locations. However during the
course of the study as many as 210 grabs were attempted at 89
locations during a quarterly sampling experience. As a result of
these difficulties a small number of specified samples (15 of 240)
were not taken.

Regarding the megabenthos, data was collected by T. Lloyd Associate ;
(TLA) as part of the STAC sponsored and DELEP funded fisheries
survey in the same study area and basic time frame as the benthos
survey. A detailed description of study design and sampling methoc .
can be found in the "Scope of Work" prepared at the request of
DELEP/DRBC/EPA contract officers (TLA, 1992). Synoptically, ‘
fisheries collections were taken during summer and fall of 1992 and
spring 1993 at one location in each of the four DRBC water quality
zones included in the specified study area. These locations in the
Delaware River included and were delimited as the areas one mile up-
and downstream of the mouths of the Rancocas, Big Timber and Raccoc
Creeks, and the Salem River (Figs. 2-5). At each location various
sizes of seines, trawls, and gill nets, as well as electro-shocking
equipment, were used at standardized levels of effort to sample
three basic habitat types based on water depth, i.e., shallows (<10
ft.), intermediate (10-25 ft.), and deep water (>25 ft). As
specified in the fisheries Scope of Work, data were collected for
blue crab and grass/sand shrimps only. Relative to blue crab, sex
and carapace width were determined also. Coincident with the
fisheries samples measurements of water temperature, dissolved
oxygen, salinity and conductivity were made and recorded. The raw
data was submitted to ECSI for tabulation and analysis. Data was
collected only during the summer and fall sampling periods.

Laboratory Processing

Processing of benthic samples in the laboratory proceeded in two
phases. Processing was total; no sub-sampling was performed. Phasc.
1 involved the removal of the macroinvertebrate specimens from the
attendant sediment, and was done in two steps. First, each sample
was gently washed over a 500 micron mesh standard sieve, and all
material retained on the sieve was placed in a appropriately
labelled container filled with 40 percent isopropyl alcohol.
Second, at some later time, the contents of the container were
poured into a glass tray, placed over a light-table, and all

- macroinvertebrate specimens and any fragments thereof were removed
from remaining sediment and/or debris. Specimens were again placed
in an appropriately labelled container and passed on to Phase 2 of
the process. .
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Phase 2 involved the weighing, identification and enumeration of the
macroinvertebrate specimens, not necessarily in the order. All
specimens and fragments were examined under a stereo-dissecting
microscope and identified to the lowest practicable taxonomic level.
Factors that influenced the practicably obtainable level included
specimen condition, age, the availability of taxonomically
descriptive information, and time. Specimen condition was a
particular problem for members of the turbellaria and nemertea
groups, and resulted in the use of the "unidentifiable organism”
taxon in extreme cases. Specimen age/maturity was problematic in
the identification of oligochaete worms which as immature forms lack
critical diagnostic characters. This resulted in the formation of
two unidentified classifications of immature tubifids with (#1) and
without (#2) capelliform chaetae. Taxonomic references used
included Gosner (1971), Wiederholm (1983), Merritt and Cummins
(1984), Brinkhurst (1986), Peckarsky et al. (1990), and Thorp &
Covich (1991). The lack of available taxonomic literature was only
of note relative to the enchytraeid oligochaetes. In some cases the
literature was available and the procedures were known to achieve a
lower taxonomic level, but the time required was disproportionate

relative to the information gained given the scope of this general
survey.

Most specimens were identified and counted under the magnification
of a stereo-dissecting microscope, and wet-weighed by taxon on a
Mettler balance to the nearest ten-thousandth (0.0001) of a gram.
Relative to bivalves, shell was not included in weight if it was
large enough and possible to remove from tissue. Prior to wet-
weighing, specimens were actively dried by blotting between multiple
sheets of absorbent material. However, since the identification of
oligochaete worms and chironomids below the respective class and
family levels required mounting and slide preparation, and
" examination under a compound microscope, the wet weight was
determined prior to slide preparation at the class and family
levels. After Phase 2 processing, representative museum voucher
specimens were placed in a reference collection. The remainder of
.the sample was recomposited and returned to the labelled container,
and will be retained for one year after the publication of thls
final report.

Quality Control and Quality Assurance

All field and laboratory activities were performed in accordance
with the approved "Quality Assurance Project Plan® (ECSI, 1992)
submitted at the beginning of this project. Pre-trip checklists
were followed, chain-of-custody of samples was maintained throughout
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the process, and laboratory QA/QC procedures were followed,
documented and records filed. In the laboratory, all sample
processing units during both Phases 1 and 2 were subject to a one in
seven chance of random second-party re-examination. During Phase ?
a processing unit was each glass tray examined, of which there coul |
be several per sample. During Phase 2 a processing unit was the
entire sample. A processing unit was considered defective if there
was 2 5 percent variation/error. If a unit was failed, missed
specimens were added to the sample and all subsequent units were
inspected until eight consecutive units passed. Inspections were
performed by the appropriate experienced personnel.

Sediment Particle Size Analysis

As described above, a separate. Ponar grab sample was taken at each
collection location for sediment particle size analysis. After
collection, samples were sent to Ambric Testing and Engineering,
Inc. where they were analyzed using the ASTM standard dry sieve
method (D422) and categorized according to a modified Wentworth
grade classification (Table 2). The modification combined the silt
and clay classifications. This modification, as well as the
omission of total organic carbon as an analytic parameter, was '
prompted by budgetary limitations. The results are presented below
in terms of percent of the total by weight.

Data Analysis

Values of mean or average abundance in terms of density (n/m?) and
wet-weight biomass (g/m?’) were calculated for samples within and
between substrata and among seasons by simply dividing by the numbe
of values included in the calculation. The equal weighting given to-
each sample was justified and preferred over a effort-weighted
formulation since the level of sampling effort was equal as
determined by the constant sampling area of the grab sampler.

All diversity and evenness indices and cluster analyses were
performed using a MultiVariate Statistics Package copyrighted by
Kovach (1986). Species diversity and evenness were calculated using
Shannon's H' and Pielou's J' on untransformed data to the log base
2. Since these indices are very sensitive to the number of taxa
included and because the results of this survey produced varying
levels of taxonomic certainty, only those taxa which were
taxonomically unigque and would reasonably represent the potential
addition of at least one species was considered in the analysis.
Also because these indices are sensitive to abundance as expressed
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in proportion of total catch, the density of those non-specific taxa
which were considered redundant for purposes of this analysis was
added proportionally to the representatives of that taxon 1ncluded
in the analy51s.

To identify substrata with similar benthlc assemblages, average
llnkage cluster analysxs was performed on untransformed density data
using unweighted pair group averaging and a Euclidean distance
dissimilarity coefficient. Unweighted pair groups were used because
the collection effort was more or less equal among substrata
(Pielou, 1984). A dissimilarity coefficient was preferred because

- the study design offered no standard or control against which to
compare (Washington, 1984). Euclidean distance was chosen over a -
non-metric measure because it "behaves" like a real distance, and
can be plotted in a space of many dimensions with the distance

between points reflecting the real dissimilarity of pair (Pielou,
1984).

To identify substrata with similar sediment compositions, average
linkage cluster analysis was also used as described previously. The
percent composition of each grain size grade classification (Table
2) was used as the quantitative variable.

HISTORICAL COMPARISON

Regionally appropriate literature was reviewed and data summarized
to produce the best composite characterization of the historical
benthic communities in terms of species composition and relative
abundance. References were classified for use in one of three
descriptive categories relative to the nature of the results
presented, and used accordingly. Qualitative references presented
information on species composition and community descriptions
without estimates of relative abundance. Quantitative references
presented abundance data in teirms of density and/or biomass.
Literature summaries were included in the review as secondary
sources as they provided some additional insight into the data.
References were grouped according to the DRBC water quality zones.
only those studies that were methodologically similar were used in
quantitative comparisons, i.e., only those that used a Ponar grab
sampler and a 0.5 mm sieve, and expressed results in terms of
density (n/m?). Biomass was not compared quantitatively because dry
weight was used historically and wet weight was used in the present
study. The determination of dominant taxa in a given reference was
based on the author's statement, or in the absence of such a
statement calculations based on the available raw data. To
facilitate comparison some taxonomic pooling was done. Where
appropriate, taxonomic synonyms are given. '
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BENTHIC RESOURCES ASSESSMENT TECHNIQUE

Design

In addition to the general survey/inventory of benthic communities
described previously, biomass data from the summer quarter was
analyzed to assess, for each habitat stratum, the value of benthic
macroinvertebrates as the base for trophic support for important
demersal and semi-demersal fishes. The value of benthic habitat was
determined using a modification of the Benthic Resources Assessment
Technigue (BRAT). BRAT was developed by researchers with the U.S.
Army Corps of Engineers to be used as a quantitative assessment too.
to evaluate the comparative values of dredge and dredged-material
disposal sites. The conceptual approach and practical application
of the BRAT has been described by LaSalle et al. (1990), Clarke
(1986), Lunz (1986), Clarke and Lunz (1985), and Lunz and Kendall
(1982). Simplistically, the BRAT combines benthic samples, which
estimate the epi- and infaunal availability, and finfish stomach
contents or diet analysis, which determines those macroinvertebrates
being consumed, to calculate a food value or relative trophic index.
As Clarke and Lunz (1985) point out, this trophic food web linkage
between benthic organisms and important fishes, and ultimately to
society via commercial and recreational fisheries which they utilize
directly, may offer resource managers a more meaningful way to
assign comparative value to benthic communities. Therefore a
modified BRAT was applied to data from one quarter of the general
survey to demonstrate/evaluate its potential as a resource
management tool in assessing the trophic support value of benthic
communities within the tidal freshwater and transitional portions o.
the Delaware River.

- Execution

Benthic Samples

Samples analyzed using the BRAT were collected as part of the
general survey using the equipment, and field and laboratory
procedures described previously. However, in the laboratory samplec
were processed additionally and specifically as per the BRAT )
procedures. Typically, BRAT samples are collected by box-corer in
order to maintain the integrity of the sediment for vertical
stratification and detailed representation of the infaunal
community. However, in this study a standard Ponar grab sampler was
necessarily substituted to maintain gear-compatibility with
historical databases. This was the only procedural modification to
the BRAT technique. Physically and analytically the vertical

DELEP/BENTHOS FINAL REPORT ' DECEMBER 1993

Environmental Consulting Services. 1w«



11

partitioning of the substrate sampled was lacking; therefore, the
estimates of trophic support generated reflect composites of the
vertical partitions which are usually analyzed separately. Without
the vertical partitioning afforded by a core-type sampling device,
the "availability zone", or that depth to which a predator may "
forage for prey organisms, could not be determined. Therefore,
estimates of food value may be overestimated by the composite as the
substrate was mixed and organisms not recognized as being
differentially available. Even though these composites may
exaggerate the absolute food value, the relative spatial
comparability remains valid and useful.

In the laboratory, samples collected and processed as part of the
general survey were further analyzed for BRAT. This additional
analysis included: 1) sieving the macroinvertebrates through five
nested sieves of the following sizes 6.30, 3.35, 2.00, 1.00, 0.50 mm
(Clarke, 1986; Lunz, 1986) to establish size classes of food items
available to piscine predators, 2) pooling these sized specimens
into major taxonomic groups such as oligochaeta, polychaeta,
amphipoda, isopoda, decapoda, and mollusca to characterize the
variety of animal types available, and 3) weighing the sized and
taxonomically segregated groups to determine the biomass available
"to predators. This yielded a matrix of biomass by taxa and size
from each of the 12 study area substrata.

Fish Samples

Specimens for analysis were collected by TLA as part of their summer
1992 fisheries sampling effort. Specimens were taken only from
active collection gears (eg. seines or trawls) to insure freshness
of the specimens. Specimens were preserved immediately in the field
in 10 percent formalin, and body cavities were opened as necessary
to expedite the fixing process of the critical viscera enhancing the
best possible stomach content condition. .

The fish targeted as test species were white perch, striped bass and
spot. They were chosen because of their recreational and commercial
profile and respective life strategies. White perch is resident to
the estuary, but is semi-anadromous within it. It uses the tidal
freshwater portion as the primary spawning and nursery grounds
during spring and summer, and the lower river and upper bay for
over-wintering in the colder months. Striped bass is a truly
anadromous species which uses the transitional and tidal freshwater
portion of the estuary as a spawning and nursery area in spring and
summer like white perch, but adults move offshore into coastal
waters during the winter. Spot is an estuarine dependent coastal
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marine species which spawns in the ocean, but the juveniles of the
species move into adjacent estuaries where the transitional and
lower tidal freshwater portions of the estuary are used nursery
grounds.

Each of the three species were divided into two or three length
groups, measured in fork length (FL) nominally reflecting
age-classes to account for ontogenetic shifts in diet: ' white perci
- <150 mm FL and >150 mm FL; striped bass - <100 mm FL, 101-200 mm
FL and >200 mm FL; and spot - <100 mm FL and >100 mm FL. By design,
five specimens of each size class of each species from each of the
12 study area substrata were to be collected yielding as many as 4: )
stomachs for analysis. 1In the laboratory, the stomachs of a given
species, size~class and substratum were removed and emptied, poolir~
the contents into a single representative sample. After pooling tl :
stomach contents, samples were analyzed the same as the benthic
samples as described above producing biomass information by major
invertebrate taxa and food item size indicating the prey
exploitation pattern by size and type for given species and
size-class of fish. The biomass data was converted to percent of
total stomach contents to generate a weighting factor that reflects
the actual utilization level of the prey item by the predator as
that selectivity may be influenced by opportunity, age and/or
feeding morphology.

Data Analysis

The end result was a trophlc support value from a location (i.e.,
substratum) for a fish species and size-class. This value was

" calculated by multiplying the available invertebrate biomass by tax
and size determined from sediment grabs, by the dietary weighting
factor by matching taxa and size determined from stomach content
analysis; then summing the cells of the matrix to reflect the total
trophic support provided in terms of g/m*. :
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RESULTS

GENERAL SURVEY
General Community Characterization

Taxonomlc Composition

A total of 225 of the spec1f1ed 240 samples were taken; during a
given seasonal collection experience from 55 to 58 of the 60
specified samples were collected. These samples yielded
macroinvertebrates representing at least 129 taxa of nine phyla
(Table 3). The chronological listing of individual samples and
~results is given in Appendix Table A-1.

. The total mean density (n/m?) for all seasons, zones and substrata
‘was 2706.5 (Table 3). 1In order of decreasing abundance,
oligochaetes, chironomids, amphipods, turbellarians, isopods,
polychaetes and bivalves comprised over 96 percent of the total mean
density (Table 3; Fig. 6). The total mean density of oligochaetes
was 1701.7, and as a group accounted for 62.9 percent of the total
mean density. Within the group five families were represented
including as many as 30 species. However the Tubificidae, including
as many as 11 species, were dominant representing over 49 percent of
the total mean density of all macroinvertebrates. Within the family
there was a relatively abundant group classified as Unidentified
Tubificid #2. These were immature forms lacking diagnostic
characters to allow for a lower taxonomic determination. However,
based on the characters present as well as the relative abundance of
those mature forms that were identified to genus and species, it
seems very likely that most these immature forms were members of the
genus Limnodrilus. If the immature forms were added in proportion

. to the mature specimens relative abundance, the genus Limnodrilus

- represented over 34 percent of the total mean density of
macroinvertebrates .in the study area.

The total mean density of chironomids was 421.3 accounting for 15.6
-percent of the total density (Table 3; Fig. 6). Within this famlly
three sub-families were represented including at least 16 species,
however the Chironominae including at least nine species were
dominant representing over 14 percent of the total density.
Polypedilum spp. was the most abundant taxon within the sub-family °
with a mean density of 266.3 accounting for almost 10 percent of the
total density of macr01nvertebrates.

The total mean density of amphipods was 171.8 representing 6.3
percent of the total density (Table 3; Fig. 6). A single suborder,
the Gammaridea, was represented including at least four species.
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The genus Gammarus was the most abundant taxon within the family
with a mean density of 149.5 accounting for over 5 percent of the
total density of macroinvertebrates.

The total mean density of Turbellaria, a class of free-living
flatworms, was 101.7 representing 3.8 percent of the total density
of macroinvertebrates (Table 3; Fig. 6). It was impossible to
proceed beyond this level of classification because of specimen
condition after preservation.

The total mean density of isopods was 86.1 representing 3.2 percent
of the total density of macroinvertebrates (Table 3; Fig. 6). This
order was represented by at least four species each from a different
family. Cyathura polita was the most abundant species of isopod
with a mean density of 77.7 accounting for almost 3 percent of the
total density.

The total mean density of polychaetes was 68.0 representing 2.5
percent of the total density of macroinvertebrates (Table 3; Fig.
6). This class was represented by at least four species from three
families. Scolecolepides viridis was the most abundant species of
polychaete with a mean density of 61.1 accounting for over 2 percen.
of the total density. '

The total mean density of bivalves was 49.0 representing 1.8 percen
of the total density of macroinvertebrates (Table 3; Fig. 6). This
class was represented by at least four species each from a differen*
family. Corbicula fluminea was the most abundant species of
bivalve with a mean density of 33.4 accounting for over 1 percent or
the total density.

The total mean biomass (g/m?) for all seasons, zones and substrata
was 11.6004 (Table 4). In order of decreasing abundance, bivalves,
polychaetes, oligochates, isopods and amphipods comprised almost 98
percent of the total mean biomass (Table 4; Fig. 7). In aggregate,
three species comprised almost 86 percent of the total mean biomass.
Singularly, the Asian clam, Corbicula fluminea, accounted for over
73 percent of the total mean biomass; the polychaete, Scolecolepide:s
viridis, and the isopod, Cyathura polita, comprised 9.6 and 2.8
percent, respectively (Table 4). Removing Corbicula from the
tabulation increases the relative positions other taxa hold in the
community with regard to biomass (Fig. 8), and subsequent biomas
results will be framed in this "with and without" context. ‘
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Seasonal Characterization

The seasonal total mean density was relatively high and similar in
spring and summer at 3,481.9 and 3,237.6, respectively (Table 3;
Fig. 9). Total mean density in fall and winter declined to 2,626.1
and 1,480.4, respectively. Oligochaetes were the most abundant
taxon in each of the four seasons with mean density ranging from
1,174.4 in winter to 2,091.4 in fall, and seasonally comprising from
52.2 to 79.6 percent of the total mean density of macroinvertebrates
(Table 3; Fig. 10). Between seasons there were no changes in
dominant oligochaete taxa; the Tubificidae was dominant family and
Limnodrilus the most abundant genus.

Chironomids was the second most abundant taxon in each of the four
seasons with mean density ranging from 101.1 in winter to 745.0 in
summer, and seasonally comprising from 6.8 to 23.0 percent of the
total mean density of macroinvertebrates (Table 3; Fig. 10).

Between seasons there were no changes in major dominant chironomid
‘taxa; the sub-family Chironominae was dominant and Polypedilum was
the most abundant genus. However in summer, spikes in the densities
the genera Cladotanvtarsus and Cryptochironomous of 136.0 and 147.6,
respectively, combined with the stable but dominant density of
Polypedilum spp. resulting in the maximum seasonal abundance.

The dominance of other major taxa within the macroinvertebrate
‘community seasonally shifted. All but bivalves showed seasonal
maximum densities in spring and summer; bivalves were more or less
equally abundant in summer and fall. Amphipods, ranked third
overall based on annual mean densities, ranged from third in summer
and fall to sixth in spring (Table 3; Fig. 10). Seasonal densities
ranged from 49.4 in winter to 430.3 in summer. Gammarus sSpp. was
the seasocnally dominant amphipod except in winter when Corophium
spp. was more abundant.

Turbellaria, ranked fourth overall was third in relative abundance
in spring and winter, but was essentlally unranked in spring and
summer. Seasonal densities ranged from 2.5 in summer to 348.1 in
spring (Table 3; Fig. 10).

Isopods, ranked fifth overall based on annual mean densities, ranged

from fourth in summer and fall to seventh in spring. Seasonal

‘densities ranged from 21.3 in winter to 167.8 in summer (Table 3;

Fig. 10). Cyvathura peljta was the seasonally dominant isopod with
Chiridotea almyra showing a consistent but relative low abundance

- through the year.
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Polychaetes, ranked sixth overall, ranged from fifth in spring to
seventh in winter. The highest seasonal density of 188.4 was
recorded in spring (Table 3; Fig. 10). Seasonal densities
thereafter ranged from 15.5 in fall to 49.8 in summer.
Scolecolepides viridis was the seasonally dominant polychaete with
only the regionally popular Manavunkia speciosa showing a relatively
consistent but low abundance through the year.

Bivalves, ranked seventh overall, ranged from fifth in summer, fall
and winter (Table 3; Fig. 10). Their relatively low abundance in
spring obviously effected the overall ranking. The "highest"
seasonal densities of 60.0 and 60.2 were recorded in summer and -
fall, respectlvely. Corbicula fluminea was the seasonally dominant
blvalve with Rangia cuneata showing an otherw1se consistent but low
abundance through the year. ~

The highest seasonal total mean biomass was recorded in the fall at
19.1609, with winter at 15.9724, and summer and spring at 5.9745 an
5.2939, respectively (Table 4; Fig. 11). In every season but
spring, the top five dominant taxa in order of decreasing abundance
were bivalves, oligochaetes, polychaetes, isopods, and amphipods.
In summer the sixth most abundant taxon was ectoprocts comprising
5.28 percent of the. total mean biomass; in fall and winter
chironomids ranked sixth comprising 0.29 and 0.13 percent. :
Seasonally these six taxa comprised from 96 to 99 percent of the .
total mean biomass. During the spring in order of decreasing
abundance, polychaetes, bivalves, oligochaetes, isopods, and
chironomids comprised over 95 percent of the total biomass.

- Specifically, Scolecolepides viridis, a polychaete worm, represente.
over 57 percent of the total biomass, with Rangia cuneata and
oligochaetes comprising over 13 and 12 percent, respectively.
During all other seasons, Qgggigg;g fluminea was the taxon with
highest total mean biomass comprising 38.7 percent in summer, and
approaching and slightly exceedlng 90 percent in fall and winter,
respectively.

However the seasonal characterization relative to total mean biomass
is heavily influenced by the abundance of Corbicula fluminea.
Subtracting the biomass of this species from each season reveals
that the total mean biomass for the macroinvertebrate community

. without Corbjicula was highest in spring at 5.1800, decreasing
through summer at 3.6581, fall at 2.0690 and winter at 1.4294 (Tabl
4; Fig. 11). Without Corbicula, oligochaetes were the most abundant
taxon relative to biomass in all seasons but spring when it was
ranked third. Seasonally mean biomass of oligochaetes ranged from
0.6640 to 1.1515 comprising from 12.8 to 50.4 percent of the total
mean biomass (Table 4; Fig. 12). Polychaetes ranked first in spring
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with a mean biomass of 3.0465 comprising 58.8 percent of the total
mean biomass; second in summer and fall with mean biomass of 0.7196
and 0.5392, respectively, comprising 19.7 and 26.1 percent of the
total, respectively; and in winter it ranked third with mean biomass
of 0.1437 accounting for 10.1 percent of the total. Isopods ranked
third in summer and fall and fourth in spring and winter. Mean
biomass ranged 0.1200 to 0.6408 comprising from 6.7 to 17.5 percent
of the total mean biomass. Bivalves, other than Corbicula, ranked
second in spring and winter, and fifth in fall. Mean biomass ranged
0.0294 to 0.7551 comprising from 0.8 to 24.8 percent of the total
mean biomass. Amphipods ranked fourth in summer and fall, fifth in
winter and sixth in spring. Mean biomass ranged 0.0479 to 0.5896
comprising from 2.2 to 16.1 percent of the total mean biomass.
Chironomids ranked sixth in all seasons but spring when it was
fifth. Mean biomass ranged 0.0213 to 0.1861 comprising from 1.5 to
5.0 percent of the total mean biomass. Ectoprocts ranked fifth in
summer but were otherwise seasonally unranked. All of these taxa
recorded their respective peak in mean biomass either spring or
summer.

Regional Characterization

The regional total mean density (n/m?*) for all seasons and substrata
was highest in Zone 3 at 3,901.4 (Table 5; Fig. 13). Zones 2 and 4
were generally similar with total mean densities of 2,950.9 and
2,620.8, respectively. Oligochaetes was the most abundant taxon in
each of the four zones with mean density ranging from 774.6 in Zone
5 to 2,441.5 in Zone 3, regionally comprising from 52.4 to 75.2
percent of the total mean density of macroinvertebrates (Table 5;
Fig. 14). Although the mean density of oligochaetes was highest in
. Zone 3, the mean density in Zone 2 was only slightly lower at
2,217.8. Between zones there were no changes in dominant
olxgochaete taxa; the Tubificidae was dominant famlly and
"Limnodrilus the most abundant genus. However, in Zones 3 and 4 the
enchytraeids were secondarily dominant with mean denSLtles of 235.4
-and 253.1, respectively. :

Chironomids was the second most abundant taxon in all zones except
Zone 5 with mean densities in Zones 2, 3 and 4 of 415.6, 575.0 and
616.7, respectively (Table 5; Fig. 14), comprising from 14.1 to 23.5
percent of the total mean density of macroinvertebrates in these
~zones. Between zones there were no changes in major dominant
chironomid taxa; the sub-famliy Chironominae was dominant and
Polvpedilum was the most abundant genus. The genera Cladotanvtarsus
and Cryptochironomous were typically the second or third most
abundant taxon of chironomid except in Zone 3 where Cricotopus/
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Orthocladius spp. and Tanytarsus spp. were more abundant than
Cladotanytarsus spp.

In Zone 2 bivalves, isopods and nematodes were the third, fourth and
fifth most abundant taxa, respectively (Table 5; Fig. 14).

Corbicula fluminea, Cyathura polita and Gammarus spp. were the
dominant representatives of these groups. In Zone 3 turbellarians,
amphipods and isopods were the third, fourth and fifth most abundar
taxa, respectively. The turbellarians were somewhat uniquely
abundant in Zone 3 with a mean density of 377.0 comprising almost 10
percent of the total mean density of macroinvertebrates in that
zone. However, in the other zones the mean density of turbellarian
did not exceed 20, and they comprised less than 1 percent of the
total mean density. Isopods recorded their regional maximum mean
density of 164.7 in Zone 3. 1In Zone 4 amphipods, isopods and
polychaetes were the third, fourth and fifth most abundant taxa,
respectively. Amphipods were regionally most abundant in Zone 4
with a mean density of 369.9 comprising over 14 percent of the tota
mean density in that zone. The mean density of Gammarus spp. in
Zone 4 was 352.9.

In Zone 5 the order of dominance in the benthic community changes.
Polychaetes, taken in relatively low densities in the other zoneés,
was the second most abundant taxon with a mean density of 172.2
comprising almost 13 percent of the total mean density in that zone
(Table 5; Fig. 14). The mean density of Scolecolepides viridis was
170.8. Other taxa with increased importance in benthic community in
Zone 5 were cladocerans and nemerteans being the fourth and sixth
most abundant taxa, respectively. Taxa important in other zones
remain relatively important in Zone 5, but with generally lower
densities. Oligochaetes, bivalves, isopods and chironomids all
recorded their lowest regional mean density in Zone 5. ©Not only di
the abundance of amphipods decrease in Zone 5, but also the relative
dominance of taxa within the group changed. Corophium spp. with a
mean density of ‘62.3 was slightly more abundant than Gammarus spp.
at $3.1. : ' .

The total mean density (n/m?) for all seasons and zones in the
intertidal, shallow/intermediate and channel sampling substrata was
1,486.2, 3,744.8 and 2,888.5, respectively (Table 6; Fig. 15).
Oligochaetes was the most abundant taxon in all three substrata with
mean densities ranging from 834.2 in the intertidal to 2,491.4 in
the shallow/intermediate substratum (Table 6). Oligochaetes
comprised from 56.1 to 66.5 of the total mean density in each
substratum (Table 6; Fig. 16). The tubificids were the dominant
family in each substratum, however the énchytraeids were reasonably
well represented as the second most abundant oligochaete in the
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intertidal and channel substrata with mean densities of 133.2 and
321.2, respectively. Also of note in the intertidal was Nais
variabilis with a mean density of 106.5. 1In the shallow/
intermediate substratum Specaria josinae was the second most
abundant oligochaete with a mean density of 125.1.

Chironomids was the second most abundant taxon in the intertidal and
shallow/intermediate substrata and third in the channel with mean
densities of 441.0, 539.0 and 283.9, respectively, comprising from
9.8 to 29.7 percent of the total mean density of macroinvertebrates
in these substrata (Table 6; Fig. 16). Between substrata there were
no changes in major dominant chironomid taxa; the sub-family
Chironominae was dominant and Polypedilum was the most abundant
genus in all three substrata with mean density ranging from 177.5 to
- 367.6. Cryptochironomous spp. was typically the second or third

most abundant taxon of chironomid. Cladotanytarsus spp. was far
more abundant in the intertidal substratum where mean density was
103.7, than in the shallow/intermediate and channel substrata with
mean densities of 1.0 and 3.5, respectively. Cryptochironomous spp.
demonstrated a similar but somewhat less abrupt trend with mean’
densities in the intertidal, shallow/intermediate and channel of
98.4, 63.8 and 5.7, respectively. In the shallow/intermediate
substratum Tanvtarsus spp. and Procladius spp. were of note with
mean densities of 27.8 and 26.1, respectively. In the channel
substratum no taxon of chironomid, other than Polypedilum spp., had
a mean density greater than 5.7.

In the intertidal substratum, cladocerans, nematodes, amphipods and
bivalves were the third through sixth most abundant taxa,
respectively, and when added to the oligochaetes and chironomids
discussed above accounted for over 96 percent of the total mean
density in the intertidal substratum (Table 6; Fig. 16). Of these
taxa, only nematodes recorded the highest density relative to
substratum in the intertidal area.

In the shallow/intermediate substratum, amphipods, isopods,
polychaetes and bivalves were the third through sixth most abundant
taxa, respectively, and when added to the oligochaetes and
chironomids discussed above accounted for over 98 percent of the
total mean density in that substratum (Table 6; Fig. 16).

- Oligochaetes, bivalves, amphipods, isopods and chironomids all
recorded the highest density relative to substratum in the
shallow/intermediate area.

- In the channel substratum turbellarians was the second most abundant
taxon with a mean density of 291.6 comprising over 10 percent of the
total mean density of macroinvertebrates in that substratum (Table
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6; Fig. 16). Elsewhere they were scarce at best accounting for not
more than 0.3 percent of the catch. Chironomids, amphipods,
polychaetes, cladocerans and isopods were the third through seventh
most abundant taxon, respectively, and when added to oligochaetes
and turbellarians accounted for over 96 percent of total mean
density in that substratum. Other than turbellarians as discussed
above, only polychaetes and cladocerans recorded the highest density
relative to substratum in the channel area.

The total mean biomass (g/m?) for all seasons and substrata in the
sampling zones ranged from 2.9099 in Zone 4 to 35.4645 in Zone 2
(Table 7; Fig. 17). However, the locally heavy incidence of the
Asian clam, Corbicula fluminea, in Zone 2, accounting for over 94
percent of the total mean biomass in that zone, grossly overshadows
the remainder of the invertebrate community. Although taken in
Zones 3 and 4, the mean biomass of Corbicula fluminea was relatively
low at 0.5892 and 0.1003, respectively. It was not collected in
Zone 5. Subtracting the biomass of Corbicula taken in each zone
indicates a general similarity in total mean biomass among zones
ranging from 2.0888 to 2.8097 in Zones 2, 3 and 4, with Zone 5
recording the highest biomass of 4.6374.

In Zone 2 the dominant taxa relative to mean biomass .(without
Corbicula) in order of decreasing abundance were oligochaetes,
bivalves, isopods, chironomids and amphipods accounting for over 96
percent of the total mean biomass Table 7; Fig. 18). Since
oligochaetes and chironomids were weighed before speciation in the
laboratory, the density- data presented above should be referenced
relative to species composition. The dominant bivalves, excluding
Corbicula, were a relatively large group of immature individuals
only identifiable to the class level, and the freshwater mussel
Elliptio complanata. The dominant taxa of isopod and amphipod were
Cyvathura polita and Gammarus spp., respectively.

In Zone 3 the dominant taxa in order of decreasing abundance were
oligochaetes, isopods, ectoprocts, amphipods, chironomids and
polychaetes accounting for over 98 percent of the total mean biomass
(Table 7; Fig. 18). The highest regional mean biomass was recorded
in Zone 3 for oligochaetes, isopods, chironomids and ectoprocts.
However in the case of oligochaetes, mean biomass in Zone 3 was only
slightly higher than Zone 2. Ectoprocts were uniquely abundant- in
Zone 3 where they represented over 11 percent of the total mean
biomass. The dominant isopod and amphipod taxa were Cyathura polita
and Gammarus spp., respectively, and Scolecolepides viridis was the
dominant polychaete. ' ‘
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In Zone 4 the dominant taxa in order of decreasing abundance were
polychaetes, amphipods, oligochaetes, isopods, and chironomids
accounting for over 99 percent of the total mean biomass (Table 7;
Fig. 18). The highest regional mean biomass was recorded in Zone 4
for amphipods. Polychaete biomass was almost entirely represented
by Scolecolepides viridis. The dominant isopod and amphipod taxa
were Cyathura polita and Gammarus spp., respectively.

In Zone 5 the dominant taxa in order of decreasing abundance were-
polychaetes, bivalves, oligochaetes, isopods, and amphipods
accounting for over 96 percent of the total mean biomass (Table 7;
Fig. 18). The highest regional mean biomass was recorded in Zone 5
for polychaetes and bivalves excluding Corbicula. Polychaete
biomass was almost entirely represented by Scolecolepides viridis.
The dominant bivalve taxon was Rangia cuneata, and the dominant
isopod and amphipod taxa were Cyathura polita and Gammarus spp-.

The total mean biomass (g/m*) for all seasons and zones in the
intertidal, shallow/intermediate and channel sampling substrata was
- 1.1258, 18.1005 and 15.5750, respectively (Table 8; Fig. 19).
However, the locally heavy incidence of the Asian clam, Corbicula
fluminea, in the shallow/intermediate and channel substrata of Zone .
2 clouds the character of the remainder of the invertebrate
community. Although taken in the intertidal substratum, the mean
biomass of Corbicula fluminea was relatively low at 0.3620.
Subtracting the biomass of Corbicula taken in each substratum
indicates a general similarity in total mean biomass between the
shallow/intermediate and channel substrata with total mean biomass
-of 3.9352 and 4.5535, respectively. Total mean biomass in the
intertidal substratum was 0.7637.

In the intertidal substratum the dominant taxa in order of
~decreasing abundance were oligochaetes, ectoprocts, chironomids,

~ isopods, and amphipods accounting for almost 94 percent of the total
mean biomass (Table 8; Fig. 20). Of the dominant taxa, only
Ectoprocts recorded the highest mean biomass relative to substrata
in the intertidal area where they represented 31 percent of the
total mean biomass. The dominant isopod and amphipod taxa were
Cvathura polita and Gammarus spp, respectively.

In the shallow/intermediate substratum the dominant taxa in order of
decreasing abundance were oligochaetes, bivalves, polychaetes,
isopods, amphipods and chironomids accounting for over 98 percent of
the total mean biomass (Table 8; Fig. 20). The highest mean biomass
among substrata was recorded in the shallow/intermediate for
oligochaetes, bivalves, isopods and chironomids. However, in the
case of oligochaetes, the difference between shallow/intermediate
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and channel substrata was not great. The dominant taxa of bivalve
excluding Corbicula, was Rangia cuneata, and the dominant polychae:
was Scolecolepides viridis. The dominant isopod and amphipod taxa
were Cyathura polita and Gammarus spp, respectively.

W

In the channel substratum the dominant taxa in order of decreasing
abundance were polychaetes, oligochaetes, amphipods, isopods, and .
chironomids accounting for over 97 percent of the total mean biomas ;
(Table 8; Fig. 20). The highest mean biomass among substrata was
recorded in the channel for polychaetes and amphipods. However,
regarding amphipods, the differences among substrata were not great
The dominant polychaete was Scolecolepides viridis. The dominant
isopod and amphipod taxa were Cyathura polita and Gammarus spp,
respectively.

Spatial and Temporal Distributions

In Zone 2 total mean densxty (n/m‘) was hlghest during summer at
3,432.0, but total mean density in spring was only sllghtly lower at
3,319.8 (Table 9; Fig. 21). Total mean density decreased in fall
and winter to 2,810.6 and 2,241.3, respectively. The total mean
density of oligochaetes, the dominant taxon during all seasons,
ranged from 1,896.6 in winter to 2,559.2 in summer, accounting from
61.2 to 84.8 percent of the total mean density of
macroinvertebrates. The total mean density of chironomids, the
second most abundant taxon in all seasons but fall, was relatively
high in spring and summer at 817.9 and 607.2, respectively, but
decreased in fall and winter to 102.2 and 135.3, respectively. The
total mean density of bivalves was relatively stable through the
seasons ranging from 106.7 in winter to 181.2 in fall. Total mean
density of isopods was highest in spring at 83.6 with an
intermediate spike in seasonal abundance in fall with a den51ty of
43.3. The mean density of amphipéds was high and highest in summer
and fall, respectively, when densities were 34.4 and 49.4,
respectively.

In Zone 3 total mean density was highest in spring at 6,337.7,
decreased through the remaining seasons (Table 9; Fig. 21). The
total mean density of oligochaetes, the dominant taxa during all
seasons, ranged from 1,402.9 in winter to 3,709.1 in spring,
accounting from 45.5 to 90.4 percent of the total mean density of
macroinvertebrates. The total mean density of chironomids, the
second most abundant -taxon in all seasons but spring, was high and
highest in spring and summer at 736.7 and 1,376.5, respectively, bu
decreased in fall and winter to 90.3 and 96.3, respectively. The
total mean density of amphipods and isopods was highest in summer at
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592.5 and 438.2, respectively. Turbellarians were uniquely abundant
in spring at a mean density of 1,304.1 and then again at a lesser
level (202.8) in winter.

In Zone 4 total mean density was highest in summer at 4,308.1, and
otherwise ranged from 1,046.7 in winter to 2,967.3 in fall (Table 9;
Fig. 21). Oligochaetes was the dominant taxon in all seasons, but
was taken in lower seasonal mean densities than in Zones 2 and 3.
Total mean density of oligochaetes was high and highest in summer
and spring at 1,766.7 and 1,986.8, respectively, and low and lowest
in winter and spring at 929.1 and 809.3, respectively. The total
mean density of chironomids, the second most abundant taxon in all
seasons but summer, was highest and high in summer and fall at 957.6
and 901.3, respectively, but decreased in winter to 61.2. Seasonal
total mean densities of isopods were similar in spring, summer and
fall ranging from 106.3 to 185.2, but decreased to 37.5 in winter. -
In contrast, the total mean density of amphipods spiked in summer at
1,026.7, and were not taken in the winter. Total mean density of
polychaetes was highest in spring at 198.7.

In Zone 5 seasonal total mean density was relatively high and
similar in spring and fall at 2,109.0 and 1,977.1, respectively
(Table 9; Fig. 21). It was low and lowest in winter and summer at
885.5 and 440.0, respectively. In summer the mean density of
typically important taxa all decreased, except for isopods. The
total mean density of oligochaetes, the dominant taxon in all other
seasons with densities ranging from 469.0 to 1731.2, was 52.0 in
summer. Polychaetes was the most abundant taxon in summer with a
total mean density of 135.9, but they much more abundant in spring
at 478.5. Chironomids were least abundant in summer with a total
mean density of 38.8; seasonal mean densities otherwise ranged from
79.7 in spring to 111.5 in winter. Total mean densities of
amphipods were low but similar in summer and fall at 67.7 and 76.2,
respectively. Seasonal mean densities were higher and not
dissimilar in spring and winter at 164.0 and 195.1, respectively.
Isopods were most abundant in summer with seasonal total mean
densities ranging from 10.0 to 31.1. <Cladocerans were uniquely
abundant in spring at a mean density of 446.1.

Seasonal biomass within Zones must be examined, as before, with and
without Corbicula fluminea. This was a fall and winter phenomenon
where with Corbicula total mean biomass in Zone 2 was 68.7860 and
60.8477, respectively, and without Corbicula it was 1.4586 and
2.8819, respectively (Table 10; Figs. 22 and 23). Without
Corbicula, total mean biomass was relatively high and similar in
summer and winter at 2.5119 and 2.8819, respectively. In spring and
fall it was lower and similar at 1.5030 and 1.4586, respectively.
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Oligochaetes was the most abundant taxon relative to biomass in all
seasons but winter when bivalves were slightly higher. Oligochaetse
biomass seasonally ranged from 0.5465 in spring to 2.2156 in summe:
accounting for over 88 percent of the total mean biomass of
macroinvertebrates in that season. Isopods was the second most
abundant taxon in spring and fall with total mean biomass of 0.3373
and 0.2546, respectively; in summer and winter it was 0.0543 and
0.0268, respectively. Total mean biomass of chironomids was highes™
in spring at 0.3189, and decreased in subsequent seasons. Total
mean biomass of amphipods was highest in fall at 0.1666, and it was
the only season which this taxon made an appreciable contribution to
the total biomass of Zone 2.

In Zone 3 total mean biomass was highest in summer at 5.2201;
otherwise it ranged from 1.2122 in winter to 2.8286 in spring (Tabl
10; Fig. 23). Oligochaetes was the most abundant taxon based on
biomass in all seasons, however in summer oligochaetes accounted forr
only 28 percent of the total mean biomass. Seasonally the total
mean biomass of oligochaetes ranged from 0.9265 in winter to 1.5278
in spring. In summer amphipods, isopods, chironomids and ectoprocta
reached seasonal maximum levels in mean biomass at 0.6432, 1.2897,
0.4096 and 1.2628, respectively, individually accounting from 8 to
25 percent of the total mean biomass in that season. In the other
seasons these taxa remained as relatively important, but were less
abundant and contributed a smaller portion to the total biomass in
the zone.

In Zone 4 total mean biomass was highest in spring at 4.2257;
similar and relatively high in summer and fall at 3.1231 and 3.156%
respectively: and low during winter at 0.7331 (Table 10; Fig. 23).
Polychaetes was the most abundant taxon in spring with a total mean
"biomass of 3.0696 accounting for over 72 percent of the biomass for
the zone in that season. Isopods and oligochaetes were second and
third most abundant with total mean biomass of 0.4293 and 0.2784,
respectively. In summer amphipods was the most abundant taxa with
total mean biomass of 1.5126 accounting for over 48 percent of the
total mean biomass in the zone during that season. Oligochaetes and
isopods were second and third most abundant with total mean biomass
of 0.8852 and 0.4784, respectively. In fall polychaetes was the
most abundant taxon with a total mean biomass of 1.9266 accounting
for over 61 percent of the biomass for the zone in that season.
Oligochaetes and isopods were second and third most abundant with
total mean biomass of 0.4309 and 0.3651, respectively. In winter
oligochaetes was the most abundant taxon with a total mean biomass
of 0.4976 accounting for over 67 percent of the biomass for the zone
in that season. Isopods and polychaetes were second and third most
abundant with total mean biomass of 0.1458 and 0.0752, respectively. -
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In Zone 5 seasonal total mean biomass was highest in spring at
12.1627; otherwise it ranged from 3.7774 in summer to 0.8904 in
winter (Table 10; Fig. 23). Polychaetes was the most abundant taxon
in all seasons but fall when oligochaetes were more abundant. In
spring total mean biomass of polychaetes was 8.7753, bivalves,
principally Rangia cuneata, ranked second with a total mean biomass
of 2.8543, and oligochaetes ranked third at 0.3031. In summer total
mean biomass of polychaetes was 2.7477, isopods ranked second with a
total mean biomass of 0.7409, and amphipods ranked third at 0.1688.
In fall oligochaetes were the most abundant taxon with a total mean
biomass of 0.5913, bivalves were second at 0.3941, and polychaetes
were fourth at 0.2302. Crangon septemspinosa was third at 0.2909,
but this was the only season and zone in which it was collected. 1In
winter polychaetes regained dominance with a total mean biomass of
0.4969, amphipods were second at 0.1745, and oligochaetes were third
at 0.1236. :

In the intertidal substratum the total mean density (n/m?*) was’
highest in summer at 2,819.1; spring and fall were similar at
1,574.2 and 1,359.3, respectively; and winter was low at 192.5
(Table 11: Fig. 24). Oligochaetes was the most abundant taxon in
all seasons but summer with total mean densities in summer and fall
nearly equal at 1,138.4 and 1,164.1, respectively; mean density in
spring and winter were 860.2 and 174.2, respectively. Chironomids
was the most abundant taxon in the intertidal substratum in summer
when total mean density spiked at 1,341.1; in spring and fall they
were second most abundant with total mean densities of 347.9 and
74.2, respectively; and in winter density was very low at 0.9. In
'spring cladocerans were third at 216.4; in summer and winter
nematodes were third at 129.2 and 6.6, respectively; and in fall
amphipods were third at 47.0. Total mean density of amphipods was
higher in summer at 62.1 but they ranked fifth in that season.

In the shallow/intermediate substratum the total mean density (n/m*)
was high and similar in spring and fall at 4,353.0 and 4,269.4,
respectively; slightly lower in summer at 3,958.3; and considerably
lower in winter at 2,398.7 (Table 11; Fig. 24). Oligochaetes was
the most abundant taxon in all seasons with total mean densities’
ranging from 2,066.7 in summer to 3,188.2 in fall seasonally
~accounting for from 52 to 87 percent of the total mean density in
the substratum. Chironomids was the second most abundant taxa in
all seasons but summer when they were third. Total mean densities
" ranged from 148.9 in winter to 755.2 in spring seasonally accounting
for from 6 to 17 percent of the total mean density in the
substratum. Isopods seasonally ranked from third to fifth in
abundance with total mean densities ranging from 44.1 in winter to
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399.7 in summer. Amphipods ranked second in summer and third in
spring with total mean densities of 799.5 and 339.6, respectively.

In the channel substratum total mean density was highest in spring
at 4,518.7, decreasing through the other seasons from 2,935.6 in
summer to 2,249.8 in fall to 1,849.9 in winter (Table 11; Fig. 24).
Oligochaetes was the most abundant taxon in all seasons. Total mean
density was high and relatively similar in spring, summer and fall
ranging from 1,869.9 to 2,068.7; total mean density in winter was
1,258.0. Oligochaetes seasonally accounting for from 46 to 85
percent of the total mean density in the substrata. Turbellarians
was the second most abundant taxon in spring with a mean density of
1,007.7; they were also second in winter with a much lower density
of 154.0. Seasonally, chironomids was second or third most abundan’
taxon with total mean densities ranging 79.8 in fall to 532.7 in
spring. Amphipods was ranked second in summer when total mean
density spiked at 429.4. Other notable seasonal spikes in density
were polychaetes and cladocerans in spring at 348.3 and 335.5,
respectively.

Seasonal biomass within the substrata must be examined, as before,
with and without Corbicula fluminea. This was a fall and winter
phenomenon in Zone 2. However its influence carries over into the
substrata and discussed separately below. In the intertidal
substratum, with or without Corbicula, seasonal total mean biomass
was highest in summer at 2.5662 and 1.7820, respectively (Table 12:
Figs. 25 and 26). Without Corbicula, seasonal total mean biomass in
spring and fall were similar at 0.6050 and 0.5689, respectively;
with or without Corbicula biomass in winter was unchanged and low at
0.0990. Without Corbicula, oligochaetes was the most abundant taxon
in all seasons but summer. In summer the ectoprocts were uniquely
abundant in the intertidal substratum with a mean biomass of 0.9453
comprising over 53 percent of the total mean biomass in that season.
Total mean biomass of oligochaetes was also highest in summer at
0.4017; otherwise biomass ranged from 0.0815 in winter to 0.2995 in
spring. 1Isopods exhibited some seasonal fluctuations in total mean
biomass when in spring and fall it ranked second at 0.1230 and
0.1784, respectively; while in summer and winter biomass was 0.0133
and 0.0020, respectively. Notable seasonal spikes in biomass were
chironomids in summer at 0.2797, and amphipods in fall at 0.1215.

In the shallow/intermediate substratum with Corbicula, total mean
biomass was highest in fall at 30.7076 and relative high in winter
at 24.6752 (Table 12; Fig. 25). Without Corbicula total mean
biomass was highest in spring at 6.4103, lower in summer at 4.2596,
and lowest and similar in fall and winter at 2.4591 and 2.6117,
respectively (Table 12; Fig. 26). In the spring without Corbicula
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fluminea, polychaetes and bivalves, principally Rangia cuneata, were
the first and second most abundant taxa with total mean biomass of
2.3641 and 2.1645, respectively. 1Isopods, oligochaetes and
chironomids were third, fourth and fifth with total mean biomass of
0.6570, 0.4817 and 0.3705, respectively. In the remaining seasons
oligochaetes were the most abundant taxon with total mean biomass
ranging. from 1.1747 in winter to 1.6956 in summer. In summer
isopods and amphipods ranked second and third with total mean
biomass at seasonal maximum levels of 1.5699 and 0.4410,
respectively. In fall isopods and bivalves (Rangia) ranked second
and third with total mean biomass of 0.3664 and 0.3144,
respectively. In winter bivalves, principally Elliptio complanata,
and isopods reversed rankings with total mean biomass of 1.0617 and
0.2243, respectively. Polychaetes ranked fourth summer through
winter as biomass declined from the spring peak to 0.2924 in summer,
to 0.1555 in fall and to 0.0618 in winter. Chironomids were ranked
fifth in all seasons with total mean biomass ranging from 0.0396 in
winter to 0.3705 in spring.

In the channel substratum with Corbicula, total mean biomass was
high and similar in fall and winter at 25.5633 and 23.1431,
respectively (Table 12; Fig. 25). Without Corbicula total mean
biomass was highest in spring at 8.5246, decreasing in summer to
4.9328, to 3.1791 in fall and to 1.5776 in winter (Table 12; Fig.
26). Polychaetes and oligochaetes were the first and second ranked
taxa in all seasons but winter. Seasonally, total mean biomass of
polychaetes ranged from 0.3659 in winter to 6.7594 in spring;
biomass of oligochaetes ranged from 0.8825 in fall to 1.3574 in
summer. Seasonally, isopods ranked third or fourth with total mean
biomass ranging from 0.1337 in winter to 0.3393 in summer.
Amphipods ranked third in summer when total biomass spiked at
1.2644; in fall amphipods remained third but at 0.3620. In winter
-oligochaetes ranked first and polychaetes second with isopods and
amphipods third and fourth, respectively.

Mggabenthos

Data on megabenthos, which within the scope of this study included
only blue ¢rab, grass shrimp and sand shrimp, was collected by TLA
during two collection periods in 1992. Regrettably, "summer® and
"fall" sampling was conducted in the consecutive months of September
and October with only four to six weeks separating efforts at the
sampling locations. Water temperature ranged from 14.5 to 23.2 °C

- during the September sampling and from 10.4 to 16.3 °C during
October, but showed a decrease of from 7.9 to 11.5 °C at respective
stations between sampling periods. Salinity was 0.0 ppt in Zones 2
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and 3 in both September and October. 1In Zone 4 salinity was 0.0 ir
October, but a trace was measured in September, i.e., 0.5 - 0.9 ppt
In Zone 5 salinity ranged from 4.7 to 10.0 ppt in September, and
from 3.5 to 6.2 ppt in October.

A total of 255 blue crab was taken during the two sampling periods:
185 in September and 70 in October (Table 13). Blue crab were taker
in all Zones during both collection periods. In September, 141
specimens or 76.2 percent of the total catch were taken in Zone 5.
In October the catches in Zones 3 and 5 were essentially equal
representing 35.7 and 34.3 percent of the total, respectively. Sex
ratio generally indicated more male crabs than female. In Zone 5
during the September sampling effort, the only time and location
with a reliably large catch, the ratio was 2.0 males/females.
Carapace width (CW) ranged from 8 to 173 mm (Table 14). During
September in Zones 2, 3, and 4 over 70 percent of the crabs taken
were >100 mm CW, while in Zone 5 essentially the inverse was true,
i.e., over 67 percent were <100 mm CW. Relatively small
individuals, 8-23 mm CW, were taken in Zones 3 and 4, but were
isolated singular occurrences. However, in October small immature
specimens dominated the catches in all Zones with over 88 percent o
the specimens taken being <48 mm CW.

A total of 1,991 grass shrimp (Palaemonetes spp.) was taken during
the two sampling periods; 1,732 in September and 259 in October
(Table 13). Grass shrimp were taken in Zones 3, 4 and 5 in
September, and in all zones during October. In September, 1,670
specimens or 96.4 percent of the total catch were taken in Zone 5.
~In October the catches in Zones 4 and 5 comprised over 82 percent oL
the total with grass shrimp being slightly more abundant in Zone 4.

A total of 1,406 sand shrimp (Crangon spp.) was taken during the twe
sampling periods; 781 in September and 625 in October (Table 13).
Grass shrimp were taken only in Zone 5 in September, and in Zcones 4
and 5 during October. In October only two specimens were taken in
Zone 4. : : . )

Community Parameters

Shannon's Diversity Index (H') was calculated using the density
values of taxa from each season, zone and substratum, and the
individual values of H' are given in Table 15 and shown in Figure
27. To gain a sense of overview, individual values were pooled by
seasonal, regional and depth-related criteria, and median values
were calculated. They are also given in Table 15. Pooling all
seasons, zones and substrata yielded a median H' of 2.5333 with a
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range from 0.2528 to 3.8069. Seasonally, the median H' ranged from
2.7533 in spring to 2.2212 in fall. Regionally, the median H'
ranged from 2.6815 in Zone 2 to 2.3164 in Zone 4. Relative to
depth-related substrata, the median H' in the intertidal,
shallow/intermediate and channel was 2.5400, 2.6702 and 2.3746,
respectively. The greatest difference between median values
calculated from data pooled according the descriptive criteria above
was 0.5321. This suggests that in the overview there are no
striking trends in diversity relative season, zones or substrata.

Pielou's Evenness Index (J') was also calculated using the density
values of taxa from each season, zone and substratum, and the
individual values of J' are given in Table 15 and shown in Figure
28. Like diversity, individual values were pooled by seasonal,
regional and depth-related criteria, and median values were
calculated. They are also given in Table 15. Pooling all seasons,
zones and substrata yielded a median J' of 0.6041 with a range from
0.1264 to 0.9670. Seasonally, the median J' ranged from 0.6489 in
spring to 0.5858 in winter. Regionally, the median J' ranged from
0.6227 in Zone 2 to 0.5638 in Zone 4. Relative to depth-related
substrata, the median J' in the intertidal, shallow/intermediate and
channel was 0.6591, 0.5712 and 0.5783, respectively. The greatest
difference between median values calculated from data pooled
according the descriptive criteria above was 0.0879. This also
suggests that in the overview there are no striking trends in
evenness relative seasons, zones or substrata.

Alternatively, if the individual values of H' and J' from each ,
season, zone and substratum are viewed relative to seasonal extremes
and magnitude of those seasonal changes, a sense of community
dynamics and stability may be achieved. All but one substrata
achieved their maximum seasonal diversity in spring (seven
substrata) or summer (four); diversity in Zone 2 - intertidal was
highest in fall (Table 15). Seasonal minimum diversity occurred
evenly, i.e. four in each of three seasons, among the substrata in
summer, fall and winter with no regional or depth-related pattern.
Regarding evenness, 7 of 12 seasonal maximums in H' coincided with
seasonal maximums in J', and 9 of 12 seasonal minimums in H'
coincided with seasonal minimums in J'. 1In 8 of 12 substrata,
seasonal maximums in H' were immediately followed by seasonal ,
minimums. This "boom to crash" relative to diversity occurred in
all three substrata in Zones 2 and 5, as well as in Zone 3 - channel
and Zone 4 - shallow/intermediate. The largest range in seasonal
diversity was recorded in Zone 3 - intertidal with a 2.9831 decrease
from summer high to winter low. All of these decreases, by
definition, involve a reduction in the of taxa taken or in a change
in the "evenness" in which they occurred. 1In the case of Zone 3 -
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intertidal, the number of taxa dropped from 30 in summer including
18 oligochaete and chironomid taxa to four in winter including three
oligochaetes and a copepod. Examining the "boom to crash" cases,
all but two involved a substantial decrease in taxa taken, and they
all exhibited a decrease in evenness. Generally, oligochaéetes seem
to be the constant base supporting the diversity of the communities
and chironomids, bivalves, polychaetes, amphipods and isopods are
the variable components that effect diversity with their dynamic
seasonal changes in abundance. In the case of Zone 5 -
shallow/intermediate, the "boom to crash" scenario, summer to fall,
coincided with an uncharacteristic increase in the number of taxa
taken, which was heavily countered by a spike in oligochaete
abundance causing a decrease in the evenness index from 0.7450 to
0.3501

Average linkage cluster analysis was performed on seasonal density
data from the 12 substrata to identify locations with similar
benthic abundance. The analysis using spring data indicated two
clusters with relatively low average dissimilarity (Fig. 29).
Grouped were the intertidals from Zones 2, 5 and 4, and the channel
from Zone 2 and 4. In the case of the intertidals, they recorded
similarly low densities and with relatively few taxa represented.
The channel substrata reflect the next echelon with regard to
relative abundance and number of taxa present. At the other end of
the spectrum, Zone 3 - channel was vastly dissimilar from rest as
reflected in the average dissimilarity value relative to its nearest
neighbor, Zone 2 - shallow/intermediate. Zone 2 -
shallow/intermediate was also quite dissimilar from the other
substrata. These two. substrata recorded the highest densities for
the season, and those densities were markedly higher than the rest.
The substrata layered in between reflect general similarity or lack
of sufficient dissimilarity to form clusters as gradients of
abundance and number of taxa represented were more subtle.

The analysis of the summer data indicated two clusters, one with
relatively low average dissimilarity and the other with relative
high (Fig. 30). Grouped were the three substrata of Zone 5 where
seasonal densities were very low relative to the other substrata anc
fewer taxa were taken. The second group included Zone 2 -
shallow/intermediate and Zone 4 - channel which were not that
similar to one another as indicated by the average dissimilarity at
the point of their fusion, but were very dissimilar from the other
substrata also indicated by the point of fusion. These substrata
had the first and third highest densities but only a moderate numbe:
of taxa were taken. The remaining substrata reflect unremarkable
shades of similarity/dissimilarity.
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The analysis of fall data also indicated two distinctive clusters
and one or possibly two outliers (Fig. 31). The first group
included the intertidals from Zones 2, 3 and 5 and the channels from
Zones 4 and 5, second included the shallow/intermediates from Zones
2, 3 and 5 and the channels from Zones 2 and 3. These groups
~generally reflect substrata of relatively low and high abundance,

" respectively. The obvious outlier was Zone 4 - shallow/intermediate
by virtue of its singular position and average dissimilarity at the
point of fusion. While the density and number of taxa taken in this
substrata were similar to Zone 3 shallow/intermediate which was
clustered with the other shallow/intermediate substrata, the
relative dominance of taxa was different. In Zone 3 -
shallow/intermediate chironomids were uniquely dominant over :
oligochaetes which were dominant in all other substrata. The secon
outlier was Zone 4 - intertidal which was grouped with the other
intertidals, but was fused at such a point that the similarity was
marginal.

The analysis of the winter data indicated three clusters, the most
distinctive of which included shallow/intermediates from Zones 2 and
3 (Fig. 32). These substrata were the locations of the highest
seasonal density and where the most taxa were taken, though
oligochaetes were heavily dominant. The group including the
channels from Zones 2 and 4 do not reflect great similarity to one
another as indicated by the average dissimilarity at the point of
fusion, but do represent the next echelon in abundance. Within the
larger major cluster, the group including the intertidals from all
four zones reflects the lowest seasonal densities and fewest number
of taxa taken. ‘

Water Quality Summary

Mean surface and bottom water temperatures measured in each of four
sampling zones during seasonal collection experiences are given in

" Table 16 and shown in Figure 33. During spring water temperature in
all samples ranged from 12.5 to 17.5 °C; mean temperature in surface
and bottom waters ranged from 13.3 to 15.6 °C. Surface and bottom
means were lowest in Zone 2 and highest in Zone 5. During summer
water temperature in all samples ranged from 22.5 to 28.0 °C; mean
temperature in surface and bottom waters ranged from 23.8 to 25.7
°C. Surface and bottom means were highest in Zone 2. During fall
water temperature in all samples ranged from 7.5 to 12.5 °C; mean
temperature in surface and bottom waters ranged from 9.4 to 11.3 °C.
Surface and bottom means were lowest in Zone 2, and highest in Zone
5. During winter water temperature in all samples ranged from 2.0
to 6.5 °C; mean temperature in surface and bottom waters ranged from
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2.5 to 5.8 °C. Surface and bottom means were lowest in Zone 5, and
highest in Zone 2. 1In all but one case, Zone 2 - fall, mean
temperature was higher in surface waters than bottom.

Mean surface and bottom salinity measured in the four sampling zone:
during seascnal collection experiences are given in Table 16 and
shown in Figure 33. Salinity was only detected in Zone 5. 1In
spring salinity ranged from 0.0 to 1.0 ppt with means in surface anc
bottom waters of 0.0 and 0.1 ppt. In summer salinity in all sample:
in Zone 5 ranged from 0.0 to 4.0 ppt with means in surface and
bottom waters of 1.7 and 2.4 ppt. In fall salinity in Zone 5 rangec
from 0.0 to 4.0 ppt with means in surface and bottom waters of 1.3
and 1.7 ppt. In winter salinity in Zone 5 ranged from 0.0 to 2.0
ppt with means in surface and bottom waters of 0.4 and 0.7 ppt. In
all cases but spring mean salinity was higher in bottom waters.

Mean surface and bottom conductivity measured in each of four
sampling zones during seasonal collection experiences are given in
Table 16 and shown in Figure 33. During spring conductivity in all
samples ranged from 90 to 900 umhos; mean values in surface .and
bottom waters ranged from 98 to 293 umhos. During summer
conductivity in all samples ranged from 180 to 6,000 pmhos; mean
values in surface and bottom waters ranged from 187 to 3,433 umhos.
During fall conductivity in all samples ranged from 100 to 6,000
umhos; mean values in surface and bottom waters ranged from 125 to
1,788 umhos. During winter conductivity in all samples ranged from
110 to 2,200 umhos; mean values in surface and bottom waters ranged
from 110 to 815 umhos. Seasonally, surface and bottom means were
lowest in Zone 2 and highest in Zone 5. Mean values in Zones 3 and
4 were much more similar to Zone 2 than Zone 5, but were
progressively higher moving downstream. Seasonally, Zone 5
exhibited the greatest range in conductivity. Surface and bottom
values within a zone were similar.

Mean surface and bottom dissolved oxygen measured in each of four
sampling zones during seasonal collection experiences are given in
Table 16 and shown in Figure 33. During spring dissolved oxygen in
all samples ranged from 7.4 to 11.4 mg/l; mean values in surface and
bottom waters ranged from 8.8 to 9.7 mg/l. Surface and bottom means
were lowest in Zone 3. During summer dissolved oxygen in all
samples ranged from 4.3 to 8.6 mg/l; mean values in surface and .
bottom waters ranged from 5.3 to 7.1 mg/l. Surface and bottom means
were lowest in Zone 4. During fall dissolved oxygen in all samples
ranged from 7.9 to 10.5 mg/l; mean values in surface and bottom
waters ranged from 8.5 to 10.1 mg/l. Surface and bottom means were
lowest in Zone 4, and highest in Zone 2. During winter dissolved
oxygen in all samples ranged from 11.8 to 13.2 mg/l; mean values in
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surface and bottom waters ranged from 12.3 to 12.6 mg/l. Surface
and bottom means were lowest in Zone 3. Mean values of dissolved
oxygen were typically lower in bottom waters.

Sediment Particle Size Analysis

A total of 218 grab samples were analyzed and the average percent
composition by grain size classification for the study area, each of
the zones, and in each of the 12 substrata is given in Table 17.

For the study area in general, the silt/clay component of the
sediment comprised 31.4 percent by weight and was the highest single
classification group. Coarse to fine sands ranged from 10.2 to 16.8
percent, and pebbles and very fine sand were 11.5 and 9.1 percent,
respectively. Within each zone, silt/clay was again the highest
classification group comprising from 19.6 to 45.0 percent of the
sediment by weight. Medium sand was the second highest component in
all zones but Zone 2, where medium and fine sands were essentially
equal. Medium sand comprised from 12.3 to 20.2 percent of the
sediment by weight. 1In the channel and shallow/intermediate
substrata, the silt/clay classification was the highest group in all
zones but Zone 4 where in the channel substratum medium sand was
highest. Silt/clay comprised from 23.9 to 63.9 percent of the
sediment by weight in these substrata. In all zones but Zone 4, the
classifications of medium to very fine sand were the second highest
groups in the channel and shallow/intermediate substrata comprising
14.0 to 21.0 percent. In the intertidal substrata, no grain size
classification comprised >28 percent. Medium sand was the highest
classification comprising from 19.3 to 27.8 percent; second highest
component of the sediment in intertidal substrata was pebbles,
coarse sand or slit/clay depending on the zone. These components
ranged from 18.6 to 23.3 percent of the sediment by weight.

An average linkage cluster analysis was performed using the sediment -
particle size data to identify substrata with similarities in
sediment composition. The analysis indicated three clusters roughly
aligned by substrata (Fig. 34). The group including the intertidals
from all zones and Zone 4 - channel share the general
characteristics of relatively low silt/clay and high pebbles with
similarities in the coarse to fine sand content. The group
~including the shallow/intermediates from Zones 3, 4 and 5 and Zone 5
- channel were the substrata with highest silt/clay content. The
group including the channels Zones 2 and 3 and Zone 2
shallow/intermediate were not strongly similar as indicated by the
average dissimilarity at the point of fusion, but do share the
characteristic of a relatively moderate silt/clay content.
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HISTORICAL COMPARISON

The references included in the review and comparisons are listed
chronologically by DRBC zone in Table 18. Also listed are the stud
design features such as location, dates, collection frequency, gear
type and nature of reported results. The available references span
some 20 years, and cluster roughly in two time periods, the early
1970's and the mid 1980's. Species lists from all references were
pooled to produce a cumulative list of reported benthic
macroinvertebrate taxa collected in the study area (Table 19).

General Community Characterization and Comparisons

Benthic macroinvertebrates from nine phyla have been reported in ths
available literature: Porifera (sponges), Cnidaria (jellyfish and
hydroids), Platyhelminthes (flatworms), Nemertea (ribbon worms),
Nematoda (round worms), Annelida (clam worms, leeches and aquatic
earthworms), Mollusca (clams and snails), Arthropoda (insects,
crustaceans and arachnids), and Ectoprocta (moss animals). In the
present study representatives of all phyla but Porifera were
collected. When pooled into higher taxa to match the format of the
present study, members of the class Oligochaeta (aquatic earthworms
or sludge worms), the fly family Chironomidae (midges), the order
Amphipoda (scuds or sideswimmers), the order Isopoda (aquatic pill
bugs) ,and the class Polychaeta (bristle worms) were reported as
predominant taxa based on density in various combinations through
the years and within different zones (Table 20). Oligochaetes were
the most abundant taxa in all zones and all studies through the mid
1980's. However in surveys conducted by RMC (1988) and USEPA (1990)
in Zone 5 amphipods and polychaetes were the most abundant taxa,
respectively. The dominant taxa in the historical databases were
also found to be dominant taxa in the present study. There were
also similarities between the historical and present studies with
regard to the most abundant genus and/or species within the dominant
pocled taxa. Among the oligochaetes Limnodrilus spp., and more
specifically L. hoffmeisteri and L. udekemianus, was historically
and during the present study the most abundant genus and/or species.
Cvathura polita remains the most abundant isopod and Gammarus spp.
the most abundant amphipod. Corbicula fluminea continues to be the
most abundant bivalve in the study area.

While the dominant pooled taxa and their most abundant members have
not changed through the periocd of review, changes in the occurrence
and abundance of some other component genera and species have
occurred. This is particularly true for the oligochaetes and
chironomids. Taxa not reported until or after the mid 1980's
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include: the cligochaete taxa, Enchytraeidae, Megascolecidae, the
Naidae genera Arcteonais, Chaetogaster, Nais, Paranais, Piquetiella,
Pristina, Pristinella, and Specaria, and the Tubificidae genera
Aulodrilus, Haber, and Isochaetides. Conversely, taxa reported in
the historical literature but not collected in the present study
include the oligochaetes Aeolosoma hemprichi, Stylaria lacustris,
Branchiura sowerbyi, Limnodrilus angqustipenis, L. cervix, L.
profundicola, Potamothrix moldaviensis, Psammoryctides curvisetosus,
and Tubifex spp. Except for Elliptio complanata, no other Unionidae
clams were identified in the present study. Other notable taxa not
taken in the present study include the sponges (Porifera), barnacles
(Cirripedia), emergent insects such as mayflies (Ephemeroptera) and
dragonflies (Odonata), and snails (Gastropoda) with the exception of
freshwater limpets (Ancylidae).

On a regional level there were records of first occurrence or
possibly extensions of local distributions for selected taxa noted
during the present study. The polychaete Scolecolepides viridis, an
endemic estuarine species, was historically reported in Zone 5 of
the study area; it was first collected in Zones 4 during mid 1980's;
and during the present study it was collected in Zones 2 and 3 as
well. Other estuarine taxa taken in areas further upstream than
previously reported were the Cumacea (small shrimplike crustaceans) ’
collected in Zones 2 and 4, the amphipods Corophium spp. and :
Monoculodes edwardsji in Zone 4, and the isopods Cassidisca lunifrons
and Chirodotea almyra in Zone 2. Nemertea, generally an estuarine
and marine phyla with one known freshwater species, were recorded
for the first time in Zones 2 and 3.

Regional Characterizations and Comparisons

Zone 2

Comparable historical references were only available at the extremes
of the review period; 1971 through 1973 (Anselmini, 1974; Crumb,
1976 and 1977) and 1990 (USEPA, 1990). In all years including the
present study as well, oligochaetes and chironomids were the
dominant taxa in the benthic invertebrate community. Crumb (1976
and 1977) reported Corbicula fluminea for the first time in
September 1971, and commented on the coincidental reduction in
abundance of endemic unionid clams. The predominance of Corbicula
in the present study was described at length previously. During the
1971 through 1973 studies the oligochaete Limnodrilus hoffmeisteri
_comprised over 90 percent of the benthic macroinvertebrate community -
based on density data. In the present study the entire class of
Oligochaeta represented slightly over 75 percent of the total mean
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density in Zone 2 and included several more genera and species thar
during the early 1970's. Using data from October 1971 and fall data
from the present study, respective densities of L. hoffmeisteri were
similar at 1,370 and 1,429. Calculations from the present study
included the appropriate proportion of unidentified tubificids #2 a_
L. hoffmeisteri. Crumb (1977) reported the highest density of L.
hoffmeisteri in June at 3,215 and 4,552 during both 1972 and 1973,
respectively. During the present study the seasonal maximum was
recorded in summer as well but at the lower value of 1,634.

Regarding the chironomids, the family remained a dominant part of
community but the dominant and secondary representative members have
changed. Crumb (1977) reported only three taxa of chironomids, and
Procladius culiciformis was the heavily dominant species. In the
present study at least 13 taxa were collected, including Procladijius,
but Polypedilum spp. was the singularly dominant taxa, followed by
Cladotanvtarsus spp. and Cryptochironomous spp. In summer 1972
Crumb (1977) reported the density of Procladius culiciformis ranged
from 209 to 281. In the present during the summer gquarter, the mean
density of Procladius spp.in Zone 2 was 20.3, while dénsities of

Cladotanytarsus spp. and Polypedilum spp. were 273.1 and 215.5,
respectively. :

Zone 3

Available references were limited to two, PAS (1985) and USEPA
(1990} . PAS (1985) data was collected during the summer of 1985,
and it was semi-quantitative in that density was calculated for some
but not all taxa. It appears that the most abundant taxa were
oligochaetes, represented by Limnodrilus spp., L. hoffmeisteri and
Pristina spp., and the isopod Cyathura polita. In the summer of
1990 oligochaetes comprised over 98 percent of the total
macroinvertebrates (USEPA, 1990), represented by Limnodrilus ‘
hoffmeisteri, L. udekemianus and unidentified immature tubificids
without capelliform chaetae (unidentified tubificids #2 in the
present study). In present study in order of decreasing abundance,
the dominant taxa were oliochaetes, chironomids, amphipods and
isopods in aggregate comprising over 96 percent of the total mean
density of benthic macroinvertebrates. Relative to oligochaete tax:z
the present study compares favorably with the USEPA (1990) data
except Nais variabilis was abundant in the present study.
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Zone 4

Available references were limited to three qualitative and three
quantitative studies. References from the early to mid 1970's were
qualitative; Bason (1971) stated that benthos in the area was "very
limited" with only three groups represented, leeches, tubificid
worms and several fingernail clams, Potter and Harmon (1973) stated
that tubificid worms were abundant and few other organisms were
collected, and Harmon and Smith (1975) reported that slightly over
50 percent of the taxa were Oligochaeta (primarily Tubificidae) and
Hirudinea (leeches). It appears in the mid 1970's tubificid
oligochaetes were the dominant taxa. In the mid to late 1980's the
list of dominant taxa expands to include not only oligochaetes but
also amphipods and isopods (PAS, 1985; VJSA, 1986; RMC, 1%88). 1In
all studies oligochaetes were the most abundant taxa, and in PAS
(1985) singularly so. Isopods and amphipods trade second and third
positions in relative dominance as reported in VJSA (1986) and RMC
(1988). The studies conducted in the 1980's were seasonally
restricted to the fall. Fall data from the present study shows that -
in order of decreasing abundance, the dominant taxa were
oligochaetes, chironomids, isopods and amphipods representing over

96 percent of the total mean density of macroinvertebrates in Zone
4.

Zone 5

References describing the benthic macroinvertebrate community cover
the 20 year span of available literature reasonably well (Table 20).
In the early to mid 1970's studies generally agree that oligochaetes
and seasonally amphipods, represented by Gammarus spp., were the
dominant taxa. Oligochaetes were not identified below class. In
"1979 and 1980 Rogalsky and Collier (1981) also reported that
ocligochaetes were most abundant, and chironomids were first
mentioned as a dominant taxa. During the mid 1980's through 1990
some combination of oligochaetes, polychaetes, isopods and amphipods
were listed as dominant taxa. Chironomids were listed with
oligochaetes and polychaetes by Beck et al. (1985). Although
polychaetes, represented by Scolecolepides viridis, were collected
in Zone 5 during the early 1970's, it was not specifically reported
as a dominant species until the mid 1980's. During the present
study in order of decreasing abundance, the dominant taxa were
oligochaetes, polychates, amphipods, cladocerans, chironomids,
isopods and nemerteans representing over 96 percent of the total
mean density of macroinvertebrates in Zone 5.
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BENTHIC RESOURCE ASSESSMENT TECHNIQUE

A total of 55 grab samples collected during the summer of 1992 were
processed as described previously for the BRAT. The benthic
macroinvertebrates taken in these samples were taxonomically groupec
into six major categories and five specimen size classes. The
average biomass by taxon and size class from each of the 12 samplinc
substrata is given in the top portions of Tables 21 through 25.
Those taxa collected in sediment samples, but did not occur in the
stomachs of the test fish were not included in the data tabulation.
These biomass values represent the potential trophic support from
the benthic invertebrate community available within each substratum.

A total of 128 fish of the design 420 specimens were collected by
TLA during September 1992, and the stomach contents analyzed as
described previously for the BRAT. By design the BRAT matrix of
dietary information was to have been seven fish species and size
groups by 12 sampling substrata, yielding 84 cells of data. The 12
specimens taken, filled 32 of those data cells. Spot were rare to
non-existent in the Delaware estuary in the summer of 1992, and
their absence results in 24 empty cells. White perch and striped
bass were taken with greater success. For white perch 19 of 24
possible cells were represented. However, for striped bass only 13
of 36 possible cells were represented. The lack of success,
particularly with striped bass, most likely reflects the behavioral
preferences of the species for certain habitat over others, as well
as some collection gear selectivity. It is not surprising that
relatively large striped bass (>200 mmFL) were not present in the
intertidal areas of any zone; equally expected was that relatively
small specimens (<200 mmFL) were not available in any the channel
areas. These represent 12 empty cells. The absence of. information
in the other cells should be viewed as just bad sampling luck, and

not construed to mean the fish do not use those areas as feeding
habitat. .

By design each data cell was to contain the pooled dietary
information from five specimens, and that was achieved in 20 of 32
cases. Those cells with less than five stomachs include three with
four, one with three, five with two, and three with one. Obviously,
those cells with one stomach must be viewed with caution as to how
representative that individual was of the size group, but the data
was retained for demonstration and discussion purposes.

The benthic macroinvertebrates found in the stomachs of each of two
species and five size classes of fish were taxonomically grouped
into the same six major categories and five food item size classes
as the grab samples above. The pooled biomass by taxon and size
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class from each of the 12 sampling substrata was converted to a
proportion of total stomach contents, and is given in the middle
portions of Tables 21 through 25. These proportions represent the
apparent exploitation and selectivity pattern of each species and
size group as they gain trophic support from the benthic
invertebrate community available within each substratum.

As described above there are a number of missing data cells because
the fish specimens were not available, and they are so indicated in
the tabular presentations. Additionally, there are three cells
empty because the pooled stomach contents did not match any of the
macroinvertebrate taxa by food item size categories taken in the
sediment grab samples in the respective substratum. In the cells
where values of trophic support were calculated, there are examples
of partial information resulting from the occurrence of food item in
the stomach with no reciprocal number in the sediment data. To
guantify and evaluate this, a "Coincidence Efficiency" (CE) factor
was calculated based on the number of matches that occurred between
sediment and stomach samples divided by the total number of food
items categories identified. For the entire sample of 128 stomachs,
regardless of fish species or size, the CE was 0.7422, or the
stomach contents had reciprocal values from the sediment data 74.2
percent of the times. To quantify and evaluate the level of lost
dietary/trophic support information resulting from the "misses"
.described above, a "Dietary Coverage" (DC) factor was calculated
based on the average proportion of stomach contents missed or not
considered in the tropic support value. It was calculated by
summing the proportion of stomach content missed when there was no
match and dividing by the number of misses, then subtracting that
number from one. For the entire sample, DC was 0.7824, or 78.2
percent of the aggregate dietary composition was reflected in the
reciprocal sediment grab samples. Values for CE and DC were
different for each species and size class, and will be addressed
below as appropriate. ’

For white perch <150 mm FL, the data matrix was nearly complete with
10 of 12 cells filled; the best representation of all five fish size
classes. The CE and DC were also the highest with values of 0.8113
and 0.8481, respectively. Predatory exploitation patterns on
macroinvertebrates by this group as measured by stomach contents
were based on five stomachs in 7 of 10 cells, four stomachs in one
cell and two stomachs in two cells.

Total trophic support (g/m?) by zone and substrata ranged from
0.0057 in the shallow/intermediate substratum of Zone 2 to 0.7645 in
the channel of Zone 4 (Table 21; Fig. 35). 1In Zones 3 and 4 where
all three substrata are fully represented, the shallow/intermediate
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and channel substrata provided higher trophic support than the
respective intertidal areas. Along the upstream-downstream axis of
the river, Zones 3 and 4 seem to offer greater support than the
respective counterparts in Zones 2 and 5. White perch <150 mm FL
utilized all food taxa except mollusca; but fed most heav1ly on
amphipods in all zones and substrata.

For white perch >150 mm FL, the data matrix included 7 of 12 cells.
The CE and DC were 0.7059 and 0.8421, respectively. Predatory
exploitation patterns on macroinvertebrates were based on five
stomachs in 4 of 7 cells, and on four, three and two stomachs,
respectively, in each of the three remaining cells.

Total trophic support (g/m?) by zone and substrata ranged from
0.0083 in the intertidal substratum of Zone 5 to 0.1918 in the
shallow/intermediate substratum of Zone 3 (Table 22; Fig. 36). In
Zone 5, the only zone where all three substrata are fully
represented the shallow/intermediate and channel substrata prov1dec
higher trophic support than the intertidal area. 1In the
shallow/intermediate substrata of Zones 3 and 4, the total trophic
support values were very similar and comparable to those recorded ir
these substrata for white perch <150 mm FL. Along the
upstream-downstream axis of the river, there is a suggestion in the
data that Zones 3 and 4 may offer greater support than the ‘
respective counterparts in Zones 2 and 5. White perch >150 mm FL
utilized oligochaetes, amphipods and isopods; but fed most heavily

on amphipods in all zones and substrata from which data was
available.

For striped bass <100 mm FL, the data matrix included 5 of 12 cells.
The CE and DC were 0.6957 and 0.7481, respectively. Predatory
exploitation patterns on macroinvertebrates was based on five
stomachs in 4 of 5 cells, and one stomach in the remaining cell.

Total trophic support (g/m?) by zone and substrata ranged from
0.0208 in the intertidal substratum of Zone 4 to 0.1797 in the
shallow/intermediate substratum of Zone 4 (Table 23). In Zone 4,
the only zone where two substrata were represented, the
shallow/intermediate substratum provided higher trophic support than
the intertidal area. Since the data is patchy at best, no other
comparisons are prudent, except that the values recorded for striped
bass <100 mm FL werée very similar to those recorded for white perch
in analogous locations. Striped bass <100 mm FL utilized all food
taxa except mollusca; but fed most heavily on amphipods and isopods.

For striped bass 101-200 mm FL, the data matrix included 4 of 12
cells. The CE and DC were 0.5385 and 0.6137, respectively.
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Predatory exploitation patterns on macroinvertebrates was based on
five stomachs in 2 of 4 cells, and four stomachs and one stomach the
two remaining cells. Total trophic support (g/m?) by zone and
substrata ranged from 0.0000 to 0.0061; only values from intertidal
substrata from each of the four zones was available (Table 24).

For striped bass >200 mm FL, the data matrix included 3 of 12 cells.
The CE and DC were 1.0000 and 1.0000, respectively. Predatory
exploitation patterns on macroinvertebrates was based on one stomach
in 2 of 3 cells, and two stomachs in the remaining cell. Total
trophic support (g/m?) by zone and substrata were 0.0184 in the
channel of Zone 5, and 0.2045 and 0.2105 in the shallow/intermediate
and channel substrata, respectively, of Zone 4 (Table 25). Of note
is that the values recorded in Zone 4 are comparable to other values
in those areas.

SUMMARY

GENERAL SURVEY

The benthic macroinvertebrate community or communities in the
Delaware River between the C & D Canal and Trenton, NJ was or were
represented in this study by 129 taxa of nine phyla, but the
guantitative measures of abundance, i.e., density and biomass,
suggest that relatively few taxa were seasonally and regionally
dominant. From the population perspective as measured by density,
the macroinvertebrate community was heavily dominated by the
oligochaetes more commonly known as sludge worms, followed by the
chironomids or midge larvae. Both groups are considered pollution
tolerant and are able to live in otherwise stressful and limiting
low oxygen environments. Other important groups with "better"
reputations were amphipods, turbellarians, isopods, polychaetes and
bivalves. In every case the larger group is heavily dominated by a
single genus or species; Limnodrilus of the oligochaetes,
Polypedilum of the chironomids, Gammarus of the amphipods, Cyathura
polita of the isopods, Scolecolepides viridis of the polychaetes,
-and Corbicula fluminea of the bivalves. In most cases these larger
taxonomic groups were represented additionally by other genera and
species, but their occurrence was intermittent and/or abundance was
relatively low. The implications and significance of the occurrence
of the other genera and species will be discussed below relative to
spec1es diversity and historical status and trends.

From a seasonal perspective, benthic macroinvertebrate community
obtained similarly high aggregate or total densities in spring and
summer. With regard to individual dominant taxa, seasonal mean
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densities support this trend with two exceptions. Seasonal mean
density of oligochaetes peaked in fall, and bivalves obtained
similarly high mean densities in fall and winter. From a regional
perspective, benthic macroinvertebrate community obtained highest
total density in Zone 3; Zones 2 and 4 were intermediately similar,
and Zone 5 was lowest. Relative to dominant taxa most did not
follow this general trend. The regional mean density of bivalves
was highest in Zone 2:; chironomids and amphipods peaked in Zone 4,
and polychaetes in Zone 5. Oligochaetes, turbellarians and isopods
did record the highest regional densities in Zone 3, and the
abundance of cligochaetes and turbellarians (virtually absent in
other zones) influenced the total density. Relative to the habitat
type or depth, the benthic macroinvertebrate community obtained the
highest total mean density in the shallow/intermediate substratumn,
followed in order by the channel and intertidal substrata. Most
dominant taxa followed this general trend, except polychaetes and
turbellarians which peaked in the channel substrata.

Relative to biomass, the benthic macroinvertebrate community was
dominated by three taxa: bivalves, essentially all the Asian clam,
Corbicula fluminea, polychaetes, almost exclusively Scolecolepides
viridis , and oligochaetes, mostly Limnodrilus spp. Corbicula
fluminea, was singularly dominant. Its abundance was seasonally and
regionally concentrated in Zone 2 during fall and winter
complicating the characterization of the remaining macrOanertebrate
community. Accordingly, the results presented earlier were couched
in a "with and without® Corbicula context. Without Corbicula for
all seasons combined, the order of importance or dominance changes
to place polychaetes, almost exclusively Scolecolepides wviridis, in
the position of most abundant, followed closely by oligochaetes,
mostly Limnodrilus spp. and somewhat more distantly by isopods,
almost exclusively Cyathura polita. Interestingly, the abundance of
Scolecolepides viridis was also somewhat seasonally and regionally
restricted. Although taken in other seasons and zones, this
polychaete was decidedly most abundant in Zone 5 during the spring.
Underlying the seasonally episodic abundances of Corbicula and
Scolecolepides was that of the oligochaetes. They were taken in all
seasons and zones, however seasonally, maximum biomass was recorded
in either Zone 2 or 3. Within zones and between seasons oligochaete
biomass was relatively stable compared to the two previous species
which exhibited definite seasonal and regional spikes in abundance.
Amphipods were taken in all seasons and zones but Zone 4 in winter.
Seasonally, maximum biomass was recorded in Zone 4 except obviously
in winter. 1Isopods were taken in all seasons and zones; seasonally
biomass was highest in Zone 3. :
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Relative. to descriptive community parameters of species diversity
and evenness, the results indicated no striking trends with regard
median values within primary design categories like seasons, zones
or substrata. Median values of diversity ranged from 2.2212 to
2.7533, and evenness ranged from 0.5783 to 0.6591. However, viewing
the raw values for patterns of maximum and minimums, and the

. magnitude and timing of those changes does yield a few general
points. Diversity typically peaked in spring or summer, but the
seasonal minimums occurred in summer, fall or winter with no
regional or substrata related pattern. Diversity appears to be a
seasonally fragile measure in that in 8 of 12 substrata seasonal
maximums were followed immediately by seasonal minimums. The
largest change was recorded in the intertidal substrata of Zone 3
where the diversity dropped 2.9831 from a summer high to a winter
low decreasing from 30 to 4 taxa collected. :

Cluster analysis performed on seasonal data from the zones and
substrata yielded suggestions of similarity between locations which
rarely persisted season to season. The most telling result was that
in a given season substrata were layered one onto another suggesting
.a general similarity or lack of sufficient dissimilarity to form a
distinctive cluster. This was particularly obvious in the spring
and summer analyses. Those clusters that were formed reflected the
- seasonal extremes of species composition and relative abundance as
was previously described.

HISTORICAL COMPARISON

The benthic macroinvertebrate community in the Delaware River
between the C and D Canal and Trenton, NJ was then and is now
dominated by sludge worms, fly larvae, scuds, aquatic pill bugs,
bristle worms and an exotic clam. What has changed through time
seems to be the scale or magnitude of dominance, and the complement
of sub-dominant representatives has grown in some cases and changed
in others. Although oligochaetes are still abundant and dominant,
it is to a lesser relative degree as abundance of the other taxa has
increased. Historical sources from the early to mid 1970's reported
oligochaetes as being singularly dominant with relative abundance
approaching or surpassing 90 percent of the total benthic
macroinvertebrate community. During the present study oligochaetes
comprised 57 to 75 percent of the community based on annual mean
densities by zones. Changes in oligochaete species composition
include the occurrence of less pollution toclerant and more oxygen
sensitive genera such as Aulodrilus, Nais, Pristina and Pristinella,
and the absence of highly pollution tolerant genera such as Tubifex
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and Potamothrix. Chironomids historically a very distant second tc
oligochaetes, if present at all, exhibited an increase relative
abundance during the present study where it comprised 6 to 24
percent of the macroinvertebrate community based on annual densitie
by zones.

BENTHIC RESOURCES ASSESSMENT TECHNIQUE

As stated previously, the goal of the BRAT is to assign a more
meaningful comparative value to benthic communities through their
trophic linkage to important fishes. The goal of performing the
BRAT as a demonstration study within the larger benthic survey was
to evaluate it as a possible technique for future monitoring and/or
management -uses. Even though the application of the BRAT in this .
study was far from text-book in its execution, the primary goal was
accomplished in that the data produced does provide a basis for
further consideration.

The BRAT provides a landscape of what and where subject fish specie:
derive their sustenance. As illustrated in the case of white perch
<150 mm FL in this study, the channel and shallow/intermediate
substrata in Zones 3 and 4 were relatively important summer feeding
grounds, and amphipods were a very important food item. Although
less complete, the information on white perch >150 mm FL at least
suggested the particular importance of the shallow/intermediate
substrata in Zones 3 and 4. These facts may be well known to local
fisheries experts through their experience and familiarity with the
body of fisheries literature, but this knowledge is renewed or
updated in a fragmentary fashion as independent studies of specific
fishes or macroinvertebrate communities are performed and digested
by the scientific community. The BRAT provides current and
coincident data measured on an absolute scale allowing the relative
comparisons in areas where best or least-worse management decisions
must be made.

Obviously, the BRAT has interesting potential if employed as part of
a long-term management strategy. If conducted on a regular basis,
eg., every five to ten years, the BRAT could provide a standardized
database upon which to appraise the relative importance of regions
or habitats, as well as certain macroinvertebrates, to critical fish
species. It could also be used on a broader scale to periodically
inventory the benthic macroinvertebrate communities, if the studies
were done at a more discriminating level, i.e., identification below
major taxa. ‘
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With the future in mind, certain lessons were learned and
recommendations can be made relative to critical design criteria.
Regarding the selection of fish species to study, guidance will be
forthcoming from the STAC/Habitat Task Force when it finalizes its
list of important species. Its obvious now that catfish would have
been a better choice than spot for this study. Future BRAT efforts
should include a seasonal element to account for changes in fish
distribution as well as opportunistic dietary shifts that may occur
as a function of the seasonality of specific macroinvertebrates.
Finally, the coincidence of macroinvertebrate and fisheries sampling
is very important. In this study despite the best efforts of both
contractors involved, there was nearly a month separating the two
sampling experiences. Given this timing gap, the Coincidence and
Dietary Coverage Factors were reasonable, but they would only
improve if this gap was smaller or non-existent. A smaller gap
would also increase the probability that food items found in fish
stomachs were in fact captured in the area in question.

CONCLUSIONS

The comprehensive survey of the benthic macroinvertebrate
communities in the Delaware River between the C and D Canal and
Trenton, NJ performed as a part of this study and reported herein
provides at a minimum a thorough characterization of the communities
as they existed in the spring, summer and fall of 1992 and winter of
1893. This survey will serve as a baseline for future surveys, and
will provide the comprehensive database to be used in the
investigation of more specific questions beyond the scope of this
study. The questions this study does answer are: what is there,
when is it there, how many are there, and where there is. The
qguestion of "is what is there better than before" is not so easily

- answered, because the definition of "better" is an elusive entity,
the particulars of which are and will be debated no matter -what is
put forth as a standard. Therefore, for purposes of this study
"better" will judged simply of the premise that change is good, as
what existed before was considered less than desirable, and factors
contributing to this undesirable state have improved (i.e., water
quality).

Change within the species composition and relative abundance of the
"benthic macroinvertebrate communities within the study area was
‘suggested by the results of this research effort. The existing
communities would likely still be characterized as dominated by
pollution tolerant species, but there are signs of improvement.
Oligochaetes and chironomids, the classic standards for pollution
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tolerant organisms, were still dominant in the macroinvertebrate
communities, but their species composition and relative abundance
within the community suggests change in progress. Since the mid
1980's, the addition of new families of oligochaetes, i.e.,
enchytraeids and naidids, the species diversification within the
chironomids, and the ascension to dominance by polychaetes in the
lower study area and occurrence in the upper have all lessened the
relative level of community dominance formerly maintained by the
tubificid oligochaetes. This may indicate that an element of
pioneerism is in progress as improved conditions allow. A more
pragmatic view might be that its too early to tell if changes are
real considering the limitations of the historical database and the
snap-shot nature of the present study (one year). What is clear is
that comprehensive surveys like this one must be conducted as part
of a regular management plan in order to confirm or discount the
finding of this study and to provide the necessary information to
support the evolving CCMP in the future.

An interesting aside regarding the direction of the CCMP relative to
the benthic macroinvertebrate communities, language in the request
for proposals for this study indicated a desire to "establish the
extent of the recovery of this portion of the estuary has progresseu
toward developing a fully functional assemblage of organisms." This
is not unlike the question of "what is better". Therefore, the
question of "what is fully functional" must be addressed to
establish some clear management goals. To that end, a clear
function of the benthic macroinvertebrate communities is to provide
trophic support to higher levels in the food chain, and defining it:
function relative to visible tangible resources like fish would
likely produce popular support and understanding for future actions
to enhance and protect this segment of the living resources. Future
research should therefore consider a BRAT-type approach to
monitoring the benthic communities with a trophically linked
goal-oriented management focus.
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Table 1. Collection grids omitted from random seleclion because Table 2. Sediment particle size classes, modified

they contained no sampleable habitat. Wentworth grade classification.
e __MNosample -  Grade Limits
o . 3 0 m."; o ‘_'M"— —S”TM - ~ Particle millimeters microns
PA | N | opa | g )P | o ] o | N . .
- 1 Pebble > 40
1-13] 3-8 2-26/ t-271 5-19| 2-5| 21-24| 13-18 Granule 4.0-20
16 - 23| 12— 14| 29 - 46| 30 - 34| 22 - 26| 10| 31 -36| 57 - 63 Very coarse sand 20 - 1.0/ 2000 - 1000
29 - 30 18-19 33 ~44) 35-37) 38 - 44 Coarse sand » 10-05 1000 - 500
33-35] 21 - 27 46 — 52| 49 - 52| 60 - 63 .| Medium sand 05-025 500 — 250
56 - 58| 29 - 36 Finesand 0.25 - 0.125] 250 - 125
62 - 70| 65 - 70 Veryfinesand | 0.125 - 0.062| 125 - 62
73 -75| 73 ~-75 M}" o ) <_9_9_§~2_ < 62
76-84] 78 -84) e . | | RN
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Taple 3. Annual and seasonal mean density (n/m?) of benthic macroinvertebrates taken in the
Delaware River between the C & D canal and Trenton, NJ during 1982 and 1993,

SEASON ~ SPRING  SUMMER FALL WINTER ALL

ZONE  ALL ALL ALL ALL ALL
DEPTH SUBSTRATUM __ ALL ALL ALL ALL ALL
HYDRCZCA . 0.3 1.2 04
HYDRIDAE ' 0.4 0.1,
TURBELLARIA - : 3481 25 28 535 101.7 .
NEMERTEA 16 17.6 1.9 06 54
NEMATODA 218 50.8 10.2 10.0 232!
OLIGOCHAETA 435 76 147 - 09 16.7"
LUMBRICULIDAE f 0.3 0.1
ENCHYTRAEIDAE 158.0 253.7 91.0 1108 1534
MEGASCOLECIDAE 16 0.4
NAIDIDAE ; 95 6.0 7.2 0.3 5.8
ALLONAIS PECTINATA 0.3 0.1
AMPHICHAETA LEYDIG! t 5.0 1.3
ARCTEONAIS LOMONDI i 144 35 1.3 182 93
CHAETOGASTER SPP. ! 03: ‘ 0.1
CHAETOGASTER DIAPHANUS 1 15, 04
NAIS SPP. ‘ 536 ' 134
NAIS BEHNINGI ‘ 485 1.2 1244 -
NAIS BRETSCHERI 0.3 0.1
NAIS COMMUNIS v 36.0, 6.8 5.3 0.3 12.4
NAIS ELINGUIS 06 0.3 0.3 , ‘ 0.3
NAIS VARIABILIS - 0.3 139.9 3.1 0.3 359
PARANAIS SPF. : 0.3 0.6 0.2
PARANAIS FRICI = 496 47 41.2 239
PARANAIS LITORALIS ; 472 19 6.6 1.2 14.2
PIGUETIELLA MICHIGANENSIS i 186 18.3 25 9.8
PRISTINA SPP. ? 14.2 217 1.2 23"
PRISTINELLA SPP. : ; 25 0.3 0.7
SLAVINA APPENDICULATA i 79 086 2.1
SPECARIA JOSINAE - 97.6 67.2 13.2 445
+ TUBIFICIDAE i 11.6 27 0.3 03 37,
UNIDENTIFIED TUBIFICID #1 z 206! g3.9 184.5 39.1 102.0
UNIDENTIFIED TUBIFICID #2 ; 8069 727.0 14657 7109 9276
UNIDENTIFIED TUBIFICID #3 ' 99.5 249"
UNIDENTIFIED TUBIFICID #4 : T , 6.3 0.1
AULODRILUS LIMNOBIUS ! 3.1 0.8
AULODRILUS PIGUET] i 11.0] 10.2° 62.0. : 208
AULODRILUS PLURISETA ; 0.5 f Q.1:
HABER SPECIOSUS 1 4.4 0.9 : 1.3
ILYODRILUS TEMPLETONI s 1.9 82 25
ISOCHAETIDES FREY! : 4.1 18.6 3.2 53 7.8
LIMNODRILUS SFPP. ! 3.0 ‘ 0.3 7.6 2.7
LIMNODRILUS CLAPAREDIANUS : ‘ - 3.1 08
LIMNODRILUS HOFFMEISTERI , 146.1 - 229.2 459 116.4 134 4"
LIMNODRILUS UDEKEMIANUS . 1271 41.2 97.4 34.0° 749
QUISTADRILUS MULTISETOSUS z 53.8 135
i QUISTADRILUS/SPIROSPERMA 5PP. 36.1 10.3° 22.4 17.2
+ HIRUDINEA i 0.3] 0.3 ‘ 0.2
HELOBDELLA SPP. : f : 1.3 ; 0.3
HELOBDELIA STAGNALLIS J i f 0.3 0.1
PISCICOLIDAE ': 03, - 0.1
1 CYSTOBRANCHUS SPP. ‘ 13 ~ : 0.3
_ PISCICOLA PUNCTATA e 03! 0.3/ 0.2
" POLYCHAETA 53. 0.9 03" 16
. NEREIS SUCCINEA ‘ ‘ 03 0.1
" MANAYUNKIA SPECIOSA ‘ 286, 132 v , 28" 46,
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Table 3: ‘(contmued)‘

SEASON.. SPRING SUMMER FALL "'WINTER ALL

ZONE ! ALL ALL ALL ALL ALL
~ DEPTH SUBSTRATUM:  ALL ALL ALL ALL ALL ;
~ SPIONIDAE : 11 08 05,
POLYDORA SPP. 0.3 - 0.1,
SCOLECOLEPIDES VIRIDIS . 179.4 357 14.7 145 61.1
SIVALVIA 75 34.2 50" 1.5 120
CORBICULA FLUMINEA 357 243, 478 25.8 33.4
RANGIA CUNEATA 0.9 1.5: 0.6 09 10
SPHAERIDAE 0.9 0.2
PISIDIUM SPP. 2.2 : 6.9 2.3
ELLIPTIO COMPLANATA ) ) 0.3 0.1
ANCYLIDAE ’ 06 15 0.3 0.3 0.7.
LAEVAPEX SPP. : 0.3 2.2 06!
AMNICOLA LIMOSA i ‘ ) 0.3 01"
PHYSIDAE f ‘ 4.1 10
ARTHROPODA ‘ 0.3: 0.1,
ACARIFORMES f 03 01
CLADCCERA . i 183.0 0.3. 06 485
LEPTODORA KINDTI i 1.1, : 0.3
COPEPODA 148, 10: - 4.4 2.4 56
AMPHIPODA * 0.3 06! 0.2
GAMMARIDEA . : ' 0.3 0.1
COROPHIUM SFPP. i 144 - 51 10.1 46.6 19,1
COROPHIUM LACUSTRE ; 1.5 . 04
GAMMARUS SPP. { 113.61 4240 574 2.8 149.5
MONOCULODES EDWARDS! i 9.7: 06! 03 2.6
CYCLASPIS VARIANS 4 03! R
ALMYRACUMA PROXIMOCULI | : 1.9 0.3 0.5
ISOPQODA i 3.1 08
CYATHURA POLITA } 84.3. 158.2 486 19.4 777
ASELLIDAE | 0.3 0.1
CAECIDOTEA SPP. . 0.3 0.1
CASSIDISCA LUNIFRONS : 1.6 4.1 0.6 16
CHIRIDOTEA ALMYRA 53 36 76 1.2 59
NEOMYSIS AMERICANA : 3.2 18, 1.2
CRANGON SEPTEMSPINOSA . . 0.5 0.1
EPHEMEROPTERA 0.3 ' 0.1
HEMIPTERA » 0.3 0.1
HETEROPTERA | 25 : 06
OPTIOSERVUS SPP. i : 0.3 0.1,
BEROSUS SFP. i 0.3 = 0.1
TRICHOPTERA i 086 ; : 0.2
LEUCOTRICHIA SPP. : i : 0.3 0.1
~ LEPIDOPTERA ; ~ 03. 0.1
DIPTERA 1.9 0.3' 06
~ CERATOPOGONIDAE ; 5.1 4.1, 06 2.2 3.0
TIPULIDAE q 0.3. 0.31 02
LIMONIA SPP. ) 22 ; f 06
ORMOSIA SPP. ' 38 ' ' 09
CHIRONOMIDAE 11.1 1.4 1.8, 0.3 36:
CHIRONOMINAE 22! 0.3 3.1 . 14
TANYTARSINI . 09’ 0.6 03 - 05,
CLADOTANYTARSUS SPP. | 78 138.0 0.6 , 360
. MICROPSECTRA SFP. ! 115 29!
. RHEOTANYTARSUS SPP. : 88, 08 06! : 25,
- TANYTARSUS SPP. i 85! 28.9| é 0.3 9.4
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Tabie 3: (continued).

SEASON ~ SPRING SUMMER  FALL WINTER  ALL
ZONE ~ ALL ALL ALL ALL ALL
DEPTH SUBSTRATUM'__ ALL ALL ALL ALL ALL
. CHIRONOMINI ‘ 36 03 30 — 1.7
CHIRONOMOUS SPP. 0.3 0.4 0.6 03
DICROTENDIPES SPP. 28 6.9 18 0.6 30
GLYPTOTENDIPES GFP. 0.3 KR
POL YPEDILUM SPP. 383.0 3426 256.2 833 2663
CRYPTOCHIRONOMOUS SPP. 53.9 147 6 14.0 84 56.0
ORTHOCLADIINAE 110 58, 0.6 4.4
CRICOTOPUS/ ORTHOCIADIUS SPP. 15 50.1 66 146
NANOCLADIUS SPP. 6.6 ' 17
T SMITTIA SPP. , 0.3 0.1,
+ TANYPODINAE ; : 2.2 06
| ABLABESMYIA (EXCEPT ANNULATA) 38 , 0.9
. ABLABESMYIA SPP. 08 0.2
< APSECTROTANYPUS SPP. 8.8 ‘ 22
PROCLADIUS SPP. 334 6.6 88 37 1373
T ECTOPROCTA 1.3 0.6 05
T UNIDENTIFIABLE ORGANISM 06. 06 03
T UNIDENTIFIED ORGANISM a7 . 9.5 35
UNIDENTIFIED ORGANISM 1 12.3. 74 43 47 72
UNIDENTIFIED ORGANISM 3 0.3 A 01
Total mean density n/m?. 34819 3237.6° 26261 . 1480.4 2706.5 -
POOLED TAXA |
. v
Wﬁ« i 348 1, 25 28, 53.5 101.7
NEMERTEA : 16! 1761 - 1.9 0.6 54
1 NEMATODA 218 508, 10.2 10.0 232
. OLIGOCHAETA 18494  1691.6, 20914 11744 1701.7
HIRUDINEA 2.2 , 16 0.6 1.1
POLYCHAETA 188.4 498, 155" 182 880
BIVALVIA , 47.2 8001 60.2 285 480
GASTROPODA 09! 15, 4.4 28 2.4
CLADOCERA 1930 1.4 0.6 487
AMPHIPODA 1368 430.3° 68.1 . 48.4 171.8
CUMACEA i ; 0.3 19" 0.3 06
ISOPODA : 949, 167.8, 603 = 21.3i 86.1
CHIRONOMIDAE T 5453 | 7450 2638 1011, 4273,
OTHER TAXA . 497 19.1° i35 199, 258"
PERCENT OF TOTAL
"TUREEIRRIA 16.0 0.1 0.1 36 38
NEMER 1EA 00 05. 0.1 0.0 0.2
i NEMATODA 06 16 0.4 07. 68
T OLIGOCHAETA 531 52.2 79.6 783 629"
i HIRUDINEA 0.1 ; XIE 0.0 00
T POLYCHAETA 54 18] 06, 1.2, 25,
T BIVALVIA 0 14 19 23! 197 181
. GASTROPCDA a 0.0 0.0 02 0.2 01
CLADOCERA ' 55 0.0 0.0 ‘ 18
AMPHIPODA 4.0 13.3 26 33! 63
CUMACEA 6.0 0.1 0.0 00
ISOPODA 2.7 52 23! 14" 32!
CHIRONOMIDAE i : 15.7 230! 112 658" 156
OTHER TAXA - ] 14 06 05. 1.3, 0.9
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Tabie 4 Annual and seasonal mean biomass (g/m?) of benthic macroinvertabrates taken 1n the
Delaware River between the C & D canal and Trenton. NJ. dunng 1992 and 1883,

SEASON —SPRING SUMMER  FALL  WINTER ALL

ZONE _ ALL ALL ALL ALL ALL
DEPTH SUBSTRATUM _ ALL ALL ALL ALL ALL
H y 3.0003.  0.0001 0 0001
HYDRIDAE 0.0002 0.6000
TURBELLARIA 0.0052 0.0008 0.0010 00023 0.0023
NEMERTEA 0.0055 60070 00130 00002  0.0084
NEMATODA 0.0004 0.0089 0.0601 0.0007 0.0025
OLIGOCHAETA 0.6840 11518 0.8050 07204 0.8352
HIRUDINEA 0.0001 0.0003 . 0.0001 |
HELOBDELLA SPP. 0.0063 . _0.0018
HELOBDELLA STAGNALLIS 00030 .  0.0007
PISCICOLIDAE 0.0003 © 0.0001
CYSTOBRANCHUS SPP. 6.0010 . 0.0003
PISCICOLA PUNCTATA 0.0008 00014 0.0008
POLYCHAETA 0.0087 0.0029 0.0004 . 00023
NEREIS SUCCINEA 0.0002,  0.0001
MANAYUNKIA SPECIOSA 0.0003 0.0011 " 000081 0.0008
SPIONIDAE 0.0036 0.0003 . T 6.0010
POL YDORA SPP. 00000  0.0000
SCOLECOLEPIDES VIRIDIS 3.0368 0.7158 05386 014221 11084
BIVALVIA 0.0361 0.0178 0.0014°  0.2530 0.0773
CORBICULA FLUMINEA 0.1138 23164 170019 145430  8.5163
AANGIA CUNEATA T 0.7118 0.0116 00885 00017 | 0.20%9]
SPHAERIIDAE | 0.0012 T 0.00031
PISIDIUN SPP. 0.0062 0.0087 — 6.0037
ELLIPTIO COMPLANATA . 0.0689 . 0.0247
ANCYLIDAE ‘ 0.0003 0.0001 0.0001 _ 0.0003.  0.0002
LAEVAPEX SPP. 0.0003 00030  0.0008
AMNICOLA LIMOSA ) 0.6011 : __ 0.0003
—_PHYSIDAE 0.0072 T 0.0018
—ARTHROPODA _ 0.0013. T 0.0003
ACARIFORMES ) 0.0010 ¢ 0.0003
CLADOCERA 0.0156 T 0.0036
LEPTODORA KINDTI 0.0000 T 0.0000
COPEPODA 0.0003 0.0000. 00000, 0.0002 0.0002
AMPHIPODA 0.0001 0.0003 v T 0,0001]
GAMMARIDEA 0.0017 i 0.0004
COROPHIUM SPP. 0.0182 0.0032.  0.0101 0.0233 0.0132
COROPHIUM LACUSTRE 0.0011 < T 3.0002
GAMMARUS SFP. 0.0862 05858  0.1827 00248 02208
MONOCULODES EDWARDSI 4.0040 0.0005°  0.0007. 6.0015
CYCLASPIS VARIANS 0.0001 ~ 0.0000
ALMYRACUMA PROXBACCULI 0.0008.  0.0001 0.0002
1ISOPODA 0.0002 , : 0.6000
CYATHURA POLITA 0.3278 06283, 02250, 01108 03229
ASELLIDAE 0.6000 : ; —0.0000
CAECIDOTEA SPP. T 0,0001 : T 0.0000
CASSIDISCA LUMNIFRONS 0.0022 T 0.0043 0.0007; 0.0018
CHIRIDOTEA ALM YRA . 00153 0.0125 D.0287 | 0.0087, 0.0163
NEOMYSIS AMERICANA ! 0.0033 0.0017! 4 0.0012
CRANGON SEFTEMSPINOSA . 00727, . 0.0182
EPHEMERCPTERA 0.0002° " . 0.0001
HEMIPTERA ; T 0.0000
HETEROPTERA 0.0004 : I8 T 0.0001
OPTIOSERVUS SPP. . 0.0004 00001
BEROSUS SPP. 0.0015 0.0004
~ TRICHOPTERA 0.0002 . 0.0000
LEUCOTRICHIA SPP. . T 0.0007. 00002
LEPIDOPTERA 700622 0.0008
DIPTERA 0.0004 T 6.0001
CERATOPOGONIDAE 0.0013 00005 00001 00007, 0.0006
TIPULIDAE T 0.0001 0.0000 | : . 0.0003
LIMONIA SPP._ 00128 : ! T 0.0031
ORMOSIA SPP. C 0.0007 , il 0.0062
T CHIRONOMIDAE 0.1881 61832, 00552, 00213 0.1118]
. ECTOPROCTA 0.0038 0.3157 ' T 0.0708
" UNIDENTIFIABLE CRGANISM 00004 000035 0.0002
. UNIDENTIFIED CAGANISM . 0.0085 ' ©_oopoosl  0.6013]
_ UNIDENTIFIED ORGANISM 1 0.0185 00044 00042, 00038 0.0072
UNIDENTIFIED ORGANISM 3 s e . 0.0000
. _Tosimean biomass g/m?  $2939 _ 59745 191608 159724 | 116004
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Tapie 4. (continued).

QUARTERT SPRING  GUMMER  FALL  WINTER . ALL

. ZONE '~ ALL ALL ALL AL ALL

POOLED TAXA DEPTH SUBSTRATUM _ ALL ALL ALL ALL T AL
T : - 0.0008 00010 0053 . 00025
NEMERTEA 0.0055 00070 00130 00002, 00084
NEMATODA 0.0004 00086 00001  0.0007]  0.0028
OLIGOCHAETA 0.6840 11515 08080  0.7204, 08352
HIRUDINEA 0.0021 0.0088  0.0044 _ 0.0033
BOLYCHAETA 30485 07198 05362 0.1437. 11123
SIVALVIA 0.8890 23458 17.2005  14.8678: 88282
GASTROPODA 0.0007 00001 00072 000441  0.0031
CLADOCERA 0.0158 T 0.0090
AMPHIPODA 0.1116  0.8808  0.1982  0.0478%  0.23611
CUMACEA 0.0001 00008 0.0001  _ 0.0002
1SOPGDA 0.3484 08408 0.2576  0.1200 . 0.3410

T CHIRONOMIDAE 0.1881 _ 0.1832 00882 002131  0.1115]

OTHER TAXA T 00418 03273 00793 _ 00098i 01145
1
PERCENT OF TOTAL
]

“YURBELLANIA ; 5.10 .01 3.01 8014 0.02
NEMERTEA : 0.10 0.12 6.07 6.00 5.08
NEMATODA : 0.01 515 0.00 0.00 0.02
DLIGOGHAETA 12.84 19.27 4.20 451 7.20
HIRUDINEA 0.04 5.03 6.081 563
POLYCHAETA 57.55 12.04 2,81 0.90 9.50
BIVALVIA 18.42 39.28 30.77 93.27 78.10
GASTROPODA .01 0.60 0.04 0.03 5.03
CLADGCERA : 0.29 0.03
AMPRIPODA ! 341 987 .02 6.30 3.03
CUMACGEA | 3.00 G.00° 5.00 0.00
1SOPODA : 853 70.73 138 0.75 364
CHIRONGOMIDAE 353 107 E 0.13 0.98
OTHER TAXA 6.78 548 8.8 8.08 0.98

— e TAELSE
WITHOUT CORBICULA FLUMINEA !
"

“TURBELLAKIA 0082 00008 00010 000235  0.0053,
NEMERTEA "T3.0085 00070 00130 0.0002] _ 6.0084
NEMATODA T 0.0006  0.0080 00001 0.0007| 00025
OLIGOCHAETA 08640 1.1515 08080,  0.7204,  0.8383
FIRUDINEA T g.0021 0.0086  0.0044]  0.0033
POLYCHAETA 30485 07198 08392,  0.1437] 11123
BIVALVIA T 0.7581 . 00294, 010881 0.38458,  0.3118
GASTROPODA TG.0007 00001 00072  0.0044. _ 0.0031
CLADOCERA T 0.0158 ‘ : T c.00%
AMPHIPODA 01115 0.5868: 01982,  0.0479]  0.2981
CUMACEA 00001, 00008 0.0001] _ 0.0002
[SOBCDA T 3.3484 06408 0.2578]  0.1200] _ 0.3410
CHIRONOMIDAE ™6.i881 01832 008821  0.0213] 061118
OTHER TAXA 00418 03273 00763, _ 000881 01148

: {
' Total mesn biomass g/m?l 51800  36581' 20600; 14204) 308411
PERCENT OF TOTAL (w/o CORBICULA) '

T YURBELLANIA B.10 D.01 5.08, 518 B.07)

T NEMERTEA 5.1 0.8 0.63. 5.0 9.21

T NEMATODA 041 0.26. 8.0 0.05 0.08

T OLIGOCHAETA 12.82 3148, 3880 50.40 37.08

T HIRUDINEA ) 0.04 : .33 .31 8.11
POLYCHAETA 53.87 1687 28.08 16.08 36.08
BIVALVIA 14.38. 0.80 595 24.80 16.11
GASTROPCDA 6.61. 0.00 0.38 .31 .10

“CLADOCERA 0.30 ; 6.13

AMPHIPODA 2.15 18.12) 9.4 338 768

T CUMACEA 000 563 8.01 8.01

T ISOPODA 867 17.82 12.47 2.39 11.08

I CHIRONOMIDAE, 3.50 501 267 1.49 3.81

T OTHER TAXA .81 .95 383 0.67 3711
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a5

Table 5. Annual mean density (n/m?2) of benthic macroinvertiebrates collected in
Zones 2, 3, 4 and 5 in the Delaware River between the C & D canal
and Trenton, NJ during 1992 and 1983.

SEASON~ ALL ALL  ALL ALL
ZONE 2 3 4 5
DEPTH SUBSTRATUM ™  ALL ALL ALL ALL
HYDROZOA . 0.3 0.9 0.3
HYDRIDAE . 0.4
TURBELLARIA 18.6 377.0 1.8 9.4
NEMERTEA 0.4 0.6 20.7
NEMATODA 272 20.6 36.5 84
OLIGOCHAETA 27.2 18.5 16.9 4.1
LUMBRICULIDAE 0.3
ENCHYTRAEIDAE 94.7 235.4 253.1 30.3
MEGASCOLECIDAE 1.6
NAIDIDAE 14.9 3.2, 4.4 0.6
ALLONAIS PECTINATA 0.3 , .
AMPHICHAETA LEYDIGI ' 4.1 0.3 v 06!
ARCTEONAIS LOMONDI ) 7.9 27.4 1.5 0.3;
CHAETOGASTER SPP. 0.3
CHAETOGASTER DIAPHANUS 0.3 1.2
NAIS SPP. 47.4 5.7 0.6
NAIS BEHNING/ 0.3 34.1 15.4
NAIS BRETSCHER! ' ‘ 0.3
NAIS COMMUNIS ' 38 28.4 16.6 0.6
NAIS ELINGUIS 0.3 ' 0.9
NAIS VARIABILIS 11.0 129.5 2.8 0.3
PARANAIS SPP. - 0.3 : 0.6
PARANAIS FRICI 68.8, 26.7
PARANAIS LITORALIS ' ' 2.5, 9.1 39.4 59
PIGUETIELLA MICHIGANENSIS 24.2: 14.8 0.3
PRISTINA SFPP. 35.0 0.3! 1.9
PRISTINELLA SPP. : 0.3 2.5
SLAVINA APPENDICULATA ; 85
SPECARIA JOSINAE 110.6 33.3 34.0
TUBIFICIDAE ‘ 35 6.9 3.9 0.6
UNIDENTIFIED TUBIFICID #1 ~ 94.4 179.3 63.9 70.5,
__UNIDENTIFIED TUBIFICID #2 1328.8 1212.8. 682.5 486.5
UNIDENTIFIED TUBIFICID #3 : ‘ 98.6 .
UNIDENTIFIED TUBIFICID #4 ; 03
AULODRILUS LIMNOBIUS . 25 ’ " 0.6
AULODRILUS PIGUET! ; 28.6 34.0! 7.3 15.4
AULODRILUS PLURISETA 0.5 : .
HABER SPECIOSUS i 0.9’ ‘ 4.4
ILYODRILUS TEMPLETONI P 8.2 1.91 :
ISOCHAETIDES FREY] ‘ 10.0° 17.91 3.2.
LIMNODRILUS SPP. : 0.8 7.5 0.3 2.2
LIMNODRILUS CLAPAREDIANUS ‘ 3.1 ' :
LIMNODRILUS HOFFMEISTERI : 2500 128.5: 119.8 39.3-
LIMNODRILUS UDEKEMIANUS 64.5 1710 57.0 7.2
QUISTADRILUS MULTISETOSUS ! 42.2 11.7
QUISTADRILUS/SPIROSPERMA SPP. ~ 67.3 13 0.3
HIRUDINEA . ! 0.3 : 0.3 o
HELOBDELLA SPP. i 1.3 1
HELOBDELLA STAGNALLIS | 03 ) t
PISCICOLIDAE : 0.3! j
CYSTOBRANCHUS SPP. ‘ 1.0 ; 0.3 ' :
PISCICOLA PUNCTATA : 0.3 i 0.3
| _POLYCHAETA i 4.7 0.91 0.6 0.3
_ NEREIS SUCCINEA v f : 0.3 :

MANAYUNKIA SPECIOSA T 2.5 158 03
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Table 5: (continued).

SEASON ALL ALL ALL ALL
ZONE 2 3 4 5 !
DEPTH SUBSTRATUM . ALL -~ ALL .~ ALL ALL
SPICNIDAE 1.1 0.8
POLYDORA SPP. . ' 0.3
SCOLECOLEPIDES VIRIDIS 2.2 9.4 62.0 170.8
BIVALVIA 255 14.9 6.2 1.5
CORBICULA FLUMINEA 1159 13.1 4.4 :
RANGIA CUNEATA 4.0.
SPHAERIDAE 0.8 . :
PISIDIUM SPP. 1.6 56 1.9
ELLIPTIO COMPILANATA 0.3 o
ANCYLIDAE 0.6 : 2.1 ;
LAEVAPEX SPP. 2.2 : 0.3 :
AMNICOLA LIMOSA 0.3 . i
PHYSIDAE , 4.1 : !
ARTHROPODA ! 0.3,
ACARIFORMES . 0.3 : :
CLADOCERA 1.6 73.9 5.9 111.5
LEPTODORA KINDTI 0.3 0.8 .
COPEFPODA 36 4.4 4.4 10.3!
~AMPHIPODA : i 0.9
GAMMARIDEA S i 0.3]
COROPHIUM SPP. ; : 15.4 60.8]
COROPHIUM LACUSTRE , , i 1.5
GAMMARUS SPP. 24.8 167.0; 3852.9: 53.1,
MONOCULODES EDWARDSI ‘ : 0.6 10.0
CYCLASPIS VARIANS , , 0.3 |
ALMYRACUMA PROXIMOCULI ; 0.3 1.9
ISOPODA ; ; 2.8 0.3 }
CYATHURA POLITA 34.0 156.4 107.2 13.0i
ASELLIDAE : : 0.3 A
CAECIDOTEA SPP. 0.3 ;
CASSIDISCA LUNIFRONS 3.2 : 3.1 :
CHIRIDOTEA ALMYRA 0.3 55 10.6 7.3
NEOMYSIS AMERICANA i i 4.8
CRANGON SEPTEMSPINOSA : : 0.5
EPHEMEROPTERA . : : i 0.3¢
HEMIPTERA : : 0.3 :
HETEROPTERA 2.5 ;
OPTIOSERVUS SPP. : 0.3 ~ é
BEROSUS SFPP. 0.3 z , ‘
TRICHOPTERA 0.6
LEUCOTRICHIA SPP. 0.3 ' -
LEPIDOPTERA r 0.3
DIPTERA . 1.5 0.7
CERATOPOGONIDAE , 8.5 2.1 . 0.9 0.3!
TIPULIDAE ! 0.3 0.3!
LIMONIA SPP. - i ; 2.2 i j
ORMOSIA SPP. 3.8 i
CHIRONOMIDAE i 43| - 1.5 7.1 1.6
CHIRONOMINAE 0.3 4.4 0.9
TANYTARSINI . i 0.3 0.6 0.9
CLADOTANYTARSUS SPP. ) 70.5 10.7 62.7! 0.4
. _MICROPSECTRA SPP. 3.9 6.0 1.6 .
. RHEOTANYTARSUS SFPP. ‘ 7.6 2.5 1
. TANYTARSUS SPP. i 8.5 255 3.4, 0.3
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Table 3: (continued).

SEASON ALL ALL all ALL
“ZONE 2 - 3 4 5
DEPTH SUBSTRATUM ALL ALL ALL ALL

CHIRONOMINI ; 1.2 35 1.3 0.9
CHIRONOMOUS SPP. 0.3 0.6 0.4
DICROTENDIPES SPP. _ 47 6.0 1.2
GLYPTOTENDIPES SPP. 0.3
POLYPEDILUM SPP. 190.5 400.6 410.3 63.6
CRYPTOCHIRONOMOUS SFPP. 56.8 55.7 103.6 7.7
ORTHOCLADIINAE 9.4 57 2.3
CRICOTOPUS/ ORTHOCLADIUS SPP. 3.2 40.9 14.1
NANOCLADIUS SPP. 50 0.4 1.2 .

i SMITTIA SPP. , 0.3

I TANYPODINAE 22 .

. ABLABESMYIA (EXCEPT ANNULATA) 3.8 T : '

. ABLABESMYIA SPP. 0.8 :

i APSECTROTANYPUS SPP. 8.8

i PROCLADIUS SPP. 35.9. 10.7" 2.8 3.1
ECTOPROCTA 1.0 0.9
UNIDENTIFIABLE ORGANISM . 0.6 0.61 :
UNIDENTIFIED ORGANISM 1.3 1.9 1.5 9.5
UNIDENTIFIED ORGANISM 1 18.8 52 47 :

UNIDENTIFIED ORGANISM 3 0.3

Total mean density n/m? 2950.9 ! 38014 2620.8 13828

POOLED TAXA

TURBELLARIA 18,6 377.0: 1.8 9.4
NEMERTEA 0.4 0.6 - 207
NEMATODA 27.2: 20.6: 36.5 8.4 -
OLIGOCHAETA 2217.8 2441.5] 1373.0 774.6
i HIRUDINEA 3.2 0.3 0.6 0.3,
POLYCHAETA 9.3 27.1° 63.2 1722
BIVALVIA 144.3- 33.6 12.5 5.8
GASTROPODA 7.2! ' ! 2.4 j
CLADOCERA 1.9] 74.7 6.9 111.5
. AMPHIPODA 248 167.0 369.9 125.7
. CUMACEA 0.3 i 2.2 :
ISOPODA 37.8; 164.7]  121.5 20.3
CHIRONOMIDAE 4156 575.0: 616.7 77.9:
OTHER TAXA 42.6 19.3] 13.7 266
PERCENT OF TOTAL
T TURBELLARIA 0.6 9.7 0.1 0.7
. NEMERTEA 0.0 0.0, 1.5
NEMATODA 0.9 0.5 1.4 0.6
" OLIGOCHAETA - 75.2 62.6 52.4 57.3
{ HIRUDINEA 0.1 0.0! 0.0 0.0
" POLYCHAETA r 0.31 0.71 2.4 12.7]
T BIVALVIA i 4.9/ 0.9! 0.5 0.4
" GASTROPQDA 0.2° i 0.1 - :
i CLADOCERA ! 0.1, 1.9 0.3 8.2
L _AMPHIPODA ; 0.8] 4.3 14.1 8.3
" CUMACEA : 0.0 j 0.1 :
' ISOPODA ; 13! 42 4.6 15)
. CHIRONOMIDAE . ] 14.1; 14.7} 235 5.8
« OTHER TAXA i 1.4 0.5 0.5 2.0
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Table 8. Annual mean density (n/m?) of benthic macroinvertebrates collected
in the intertidal (1), shallow/intermediate {S), and channel (C) substrata
in the Delaware River between the C & D Canal and Trenton, NJ
during 1992 and 1993,

SEASON ~ ALL ALL ALL
ZONE  ALL ALL ALL
DEPTH SUBSTRATUM:® I S [
HYDROZOA , 0.7 0.5
HYDRIDAE : 0.3
TURBELLARIA 1.1 12.4- 291.6;
NEMERTEA 3.3 12.9)
NEMATODA 41.4 14.4. 13.7
OLIGOCHAETA 16.2 17.3. 16.5,
LUMBRICULIDAE 0.2 I
ENCHYTRAEIDAE 133.2 56 321.2.
MEGASCOLECIDAE 1.2
NAIDIDAE 8.5 5.2 3.7
ALLONAIS PECTINATA 0.2
AMPHICHAETA LEYDIGI 0.7 3.1
ARCTEONAIS LOMONDI 7.8 19.5 0.6
CHAETOGASTER SPP., 0.2]
CHAETOGASTER DIAPHANUS 0.2 0.2 0.7
NAIS SPP. 0.7 36.0 3.5
NAIS BEHNING! 05 - 359! 0.9
- NAIS BRETSCHERI 0.2° :

NAIS COMMUNIS 7.8 10.3 19.2.
NAIS ELINGUIS 0.2 0.7. A
NAIS VARIABILIS 106.5° 1.2 !
PARANAIS SPP. 0.2 0.5 :
PARANAIS FRICI 0.9 70.3: 0.51
PARANAIS LITORALIS 6.3 30.2 6.1
PIGUETIELLA MICHIGANENSIS 0.2 2.6 26.7
PRISTINA SPP. 17.0° 10.1 0.8
PRISTINELLA SPP, 1.9 0.2 |
SLAVINA APPENDICULATA 5.9 0.5 ’
SPECARIA JOSINAE 0.2. 125.1 8.1;
TUBIFICIDAE 0.2 8.7 2.2
UNIDENTIFIED TUBIFICID #1 - 84.5 177.8" 43,7
UNIDENTIFIED TUBIFICID #2 . 370.4 1489.51 $23.01
UNIDENTIFIED TUBIFICID #3 ; 74.7 E
UNIDENTIFIED TUBIFICID #4 j 0.2, Z

i AULODRILUS LIMNOBIUS s 2.4,

i AULODRILUS PIGUET] ; 16.3 29.4. 16.8

- AULODRILUS PLURISETA ‘ , 0.4
HABER SPECIOSUS : 4.0 : ‘
ILYODRILUS TEMPLETONI : 4.0 3.5)
ISOCHAETIDES FREY! ‘ 2.4 14.2 6.8]
LIMNODRILUS SPP. 0.7 59 1.5.
LIMNODRILUS CLAPAREDIANUS : 2.1 0.2:
LIMNODRILUS HOFFMEISTERI 13.6. 186.1 203.5
LIMNODRILUS UDEKEMIANUS 25.0 64.6. 135.1

. QUISTADRILUS MULTISETOSUS : 20.1' 20.3

i QUISTADRILUS/SPIROSPERMA SPP. | 0.7 37.2! 13.8

. HIRUDINEA . o 0.2! 0.2

* HELOBDELLA SPP. i 0.9

" HELOBDELLA STAGNALLIS : : 0.2

i PISCICOLIDAE ‘ 0.2

i CYSTOBRANCHUS SPP. : : 0.2 0.8

" __PISCICOLA PUNCTATA | . i 0.5

Y POLYCHAETA . 0.5 4.2 0.2

' NEREIS SUCCINEA é 0.2: i

" MANAYUNKIA SPECIOSA i 05 132’ 0.2]
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Table 6: (continued).

SEASON! _ ALL ALL ALL
ZONE,  ALL ALL ALL
DEPTH SUBSTRATUM: I S c :
SPIONIDAE 0.2 0.8 0.4
POLYDORA SPP. : 0.2,
SCOLECOLEPIDES VIRIDIS 0.7 64.7 117.9°
BIVALVIA 19.1 12.1 5.0
CORBICULA FLUMINEA 12.4 54.7 33.0
RANGIA CUNEATA 30 :
SPHAERIDAE 0.7
PISIDIUM SPP. 05 4.0 2.4
ELLIPTIO COMPLANATA - 0.2
ANCYLIDAE 0.2 0.7 1.1
LAEVAPEX SPP. 1.4 0.5’
AMNICOLA LIMOSA ; 0.2;
PHYSIDAE : 1.4 1.6
ARTHROPODA ; 0.2 '
ACARIFORMES g ; 0.2
CLADOCERA | 54.8 6.8 83.9;
LEPTODORA KINDTI 0.2 ; 0.6,
COPEPODA 10.8. 45 1.7,
AMPHIPODA 0.5 0.2,
GAMMARIDEA 0.2 , f
COROPHIUM SPP. 16.5 40.7 -
COROPHIUM LACUSTRE 02 0.9
GAMMARUS SPP. . 329 280.8 134.7 -
MONOCULODES EDWARDSI : 0.7 6.3. 0.8¢
CYCLASPIS VARIANS j 0.2 :
ALMYRACUMA PROXIMOCULI ‘ 0.5 1.2 :
1ISOPODA i 0.2 ‘ 2.1
CYATHURA POLITA J 145 173.1 45.3
ASELLIDAE : 0.2
CAECIDOTEA SPP. ! 0.2
CASSIDISCA LUNIFRONS 24 23 ;
CHIRIDOTEA ALMYRA 2 1.2 53 11.3°
NEOMYSIS AMERICANA : 0.2 1.2 22
CRANGON SEPTEMSPINOSA | - 0.4
EPHEMEROPTERA ‘ 0.2
HEMIPTERA ; 0.2
HETEROPTERA 5 1.9 ,
OPTIOSERVUS SFP. ! 0.2
BEROSUS SPP. 0.2 , i
TRICHOPTERA ' 0.5 I
LEUCOTRICHIA SPP. 0.2
LEPIDOPTERA 02 1
DIPTERA . 0.2 0.3 147
CERATOPOGONIDAE : 3.7 28 2.5
.__TIPULIDAE i 0.5 ‘ !
[ LIMONIA SPP. ' 1.7 '
i__ORMOSIA SPP. 28 | E
{ _CHIRONOMIDAE 0.5 6.8 3.7
+_ CHIRONOMINAE 0.9 3.3
TANYTARSINI 0.5 0.8 z
"~ CLADOTANYTARSUS SFPP. 103.7 1.0 3.5:
| MICROPSECTRA SPP. i 4.2 44 i
" RHEOTANYTARSUS SPP. ‘ 05 7.1 B
i TANYTARSUS SPP. 0.2 27.8 0.2
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Table 6: (continued).

SEASON: ALL ALL ALL
ZONE ALL ALL ALL
DEPTH SUBSTRATUM! i S [} ,’
CHIRONOMINI ' T 02 35 1.4
CHIRONOMOUS SPP. ; 0.7 0.3
DICROTENDIPES SPP. : 56 3.2 \
GLYPTOTENDIPES SFP. : 0.2 :
POLYPEDILUM SPP. ! 177.5 367.8 2537 |
CRYPTOCHIRONOMOUS SPP. ~ 98.4 63.8 57
ORTHOCLADIINAE , 4.0 59 3.2,
CRICOTOPUS/ ORTHOCLADIUS SPP. 37.8 56 0.3
NANOCLADIUS SPP. 2.2 2.8
SMITTIA SPP. ‘ 0.2 -
TANYPODINAE i 1.7 :
ABLABESMYIA (EXCEPT ANNULATA) 2.8 )
ABLABESMYIA SPP. : 0.2 04’
APSECTROTANYPUS SPP. 6.6 ;
PROCLADIUS SFPP. ; 7.8 26.1 55"
ECTOPROCTA | 0.5 0.7 02
UNIDENTIFIABLE ORGANISM , 0.9 '
UNIDENTIFIED ORGANISM ; 0.2 1.9 85
UNIDENTIFIED ORGANISM 1 : 0.5 15.1 59
UNIDENTIFIED ORGANISM 3 r ' 0.2 .
Total mean density n/m?2! 1486.2. 3744.8 2888.5.
POOLED TAXA ‘
TURBELLARIA 1.4 12.4. 281.8'
NEMERTEA ' ; 3.3 12.9
NEMATODA 41.4; 14.4 13.7"
OLIGOCHAETA , 834.2] 2491.4 1779.6
HIRUDINEA , 0.2 1.6 1.4
POLYCHAETA v 2.0 82.9 118.9
BIVALYIA f 31.9 74.7 40.3
GASTROPODA ; 1.6 37 1.8
CLADOCERA i 55.0 6.8 84.4
AMPHIPODA ; 33.8! 304.2° 177.5i
CUMACEA 0.7 1.2
ISOPODA . 18.3 181.2 58.7
CHIRONOMIDAE i 441,07 539.0 283.9.
OTHER TAXA : 24.9 28.0 23.7
PERCENT OF TOTAL j
i :
TURBELLARIA : 0.1 0.3 10.11
NEMERTEA , ‘ ; 0.1, 0.4
NEMATODA i 2.8 0.4 0.5
OLIGOCHAETA ; 56.1 66.5 61.6
HIRUDINEA ; 0.0 0.0 0.0]
POLYCHAETA | 0.1 2.2 4.1
1 BIVALVIA : 2.1 2.0 1.4!
1 "GASTROPODA 'IRX 0.1 0.1]
i CLADOCERA 1 3.7 0.2 - 2.9
. AMPHIPODA 2.3 8.1] 6.1
T CUMACEA , 0.0 0.0} s
ISOPODA 1.2 4.8 2.0!
CHIRONOMIDAE - ; 29.7] 14.4 9.8
OTHER TAXA '_ 1.7 0.7. 0.8
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Table 7 Arnusl mean biomass (m?) of banthic macroinvertebr ates collectsd in
Zones 2. 3. 4 and 5 in the Del @ River b vthe © & D canal
and Trenton, NJ during 1992 and 1993.

SEASON ALL ALL ALL ALL :
ZONE" 2 3 4 5 :
___-DEPTH SUBSTRATUM . ALL ALL ALL AL
HYDRCZOA 0.0003.  0.0001 ‘
HYDRIDAE 0.0002 | |
TURBELLARIA 0.0038 0.0038 ' 0.0001 0.0018 1
NEMERTEA 0.0001 0.0002 0.0254
NEMATODA 0.0087 0.0013 0.002¢ 0.0007
OLIGOCHAETA 1.2885 1.3028 0.5231 0.2505 |
HIRUDINEA 0.0003 0.0001 ;
HELOBDELLA SFPP. 0.0063 !
HELOBDELLA STAGNALLIS 0.0030
PISCICOLIDAE 0.0003
CYSTOBRANCHUS SPP. 0.0008 - 0.0002 . .
PISCICOLA PUNCTATA 0.0014 0.0008 '
POLYCHAETA 0.0085 0.0031 0.0001 0.0004
NEREIS SUCCINEA ; j 0.0002 )
MANAYUNKIA SPECIOSA 00007 0.0014;. 00001 i
SPIONIDAE ~_ 0.0038 0.0003 |
POL YDORA SPP. ] 0.0000 |
SCOLECOLEPIDES VIRIDIS 0.0043! 0.0888 1.2787 3.0818'
BIVALVIA 020801 0.0084. 0.0039 0.0020'
CORBICULA FLUMINEA T 333786 0.5802 0.1003 |
RANGIA CUNEATA ' 0.8234 !
SPHAERIIDAE . oootz’ }
PISIDIUM SPP. © 00080  0.0089.  0.0020 |
ELLIPTIO COMPLANATA 0.0888 . . .
ANCYLIDAE 0.0004 0.0004 1
LAEVAPEX SPP. 0.0030 ' . ) 0.0003 ;
AMNICOLA LIMOSA 0.0011 j
PHYSIDAE 0.0072 : ;
ARTHROPODA : 0.0013)
ACARIFORMES . 0.0010, |
CLADCCERA 00001 00085 0.0004 0.0088
LEPTODORA KINDT! 0.0000 ; i
COPEPODA ! 0.0001 0.0001 0.0001 0.0003 .
AMPHIPODA i i 0.0008 j
GAMMARIDEA i i 0.0017
COROPHIUM SPP. : 00194 . 0.0334)|
COROPHIUM LACUSTRE | ’ 00011
GAMMARUS SPP. . 0.0849°  0.2282 0.5102 0.0908
MONQCUL.ODES EDWARDSI 0.0004 0.0058 .
CYCLASPIS VARIANS : - 0.0001
ALMYRACURA PROXIMOCUL! ~0.0001 0.0008 ‘
1ISOPODA . 00001, 00001 !
CYATHURA POLITA 0.1604  0.5658 0.3320 0.2033 |
ASELLIDAE . . ~ . 0.0000 )
CAECIDOTEA SPP. : 0.0001 . . i
CASSIDISCA LUMIFRONS ' 0.0032 ; 0.0040
CHIRIDOTEA ALMYRA ©0.0047 00278  0.0188 0.0143!
NEOMYSIS AMERICANA : 0.00%0
CRANGON SEPTEMSPINOSA : . ‘ 0.0727
EPHEMEROPTERA : : : 0.0002]
HEMIPTERA N
HETEROPTERA : 0.0004 | : !
OPTIOSERVLS SPP. . 0.0004 . :
BEROSL/S PP, ! 0.0015 : i
TRICHOPTERA 0.0002° . ‘
LEUCOTRICHIA SPP. 0.0007 s :
LEPIDOPTERA i ; : 0.0022!
DIPTERA i 0.0002:  0.0003 i
CERATOPOGONIDAE J 0.0016 0.0001 0.0004 0.0001 |
TIPULIDAE . 0.0008:  0.0001
LIMONIA SPP. i 0.012%
ORMOSIA SPP. ) ! 0.0007 ' \
CHIRONOMIDAE T 01314, 0.187% 0.1082. 0.0208
T ECTOPROCTA 03178  0.0014 .
UNIDENTIFIABLE ORGANISM 0.0008 ; 0.0004 . i
©_UNIDENTIFIED ORGANISM 000437 0.0001  0.0001 0.0006 |
_ UNIDENTIFIED CRGANISM 1 00201, 00082 00026 )
_ UNIDENTIFIED ORGANISM 3 EN * :

. Totsi meanbiomass g/m?' 354645 _ 33808  2.5009 48374,
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Table 7 (continued). '

SEASON ALL ALl AL ALL
‘ ZONE 2 3 I [ !
POOLED TAXA  DEPTH SUBSTRATUM __ ALL ALL ALL
_ NEMERTEA 0.0001 _ 0.0002 0.0254 |
NEMATODA 0.0057 00013 0.0024 0.0007 |
OLIGOCHAETA 12888 1.3028  0.5231 0.9568 |
HIRUDINEA 0.0119 0.0003.  0.0003 0.0006 |
POLYCHAE A 5.0106. 0.0870 1.2760 30825
BIVALVIA 33.7787  0.6025  0.1081 0.8255
GASTAOPODA 0.0116. T 0.0007
CLADOCERA 6.0001 0.0085.  0.0004 0.0085
AMPHIPODA 00540,  0.2262 05308  0.1328
CUMACEA 0.0001 0.0007 :
ISOPCDA 01683 0.8237, 0.3848. 02178
CHIRONOMIDAE 0.1314.  0.1678.  0.1082 0.0208
OTHER TAXA 00320 03363 0.0087 6.6811
PERCENT OF TOTAL . i
“YURBELLANIA 301 (KKl 8.00 503,
NEMERTEA ] 0.00 6.60. 0551
NEMATODA 0.02 0.04 0.08 0.02
OLIGOCHAETA 3.54. 3843 17.97 5,80
HIRUDINEA 0.0 0.0%: Q.01 8.01
POLYCHAETA 0.03. 2.88 43.95 88.04
BIVALVIA $5.25 17.78. 3.85 17.80
GASTROPODA 0.03 0.02
CLADOCERA 0.00, 0.18 0.02. 0.21
AMPHIPODA 0.18, 8.67 18.23.  2.88
CUMACEA 8.601 0.02 j
1SOPODA 0.47 18.40 12.19, 3.60
CHIRONCMIDAE 0.37 553 3.68 0.45
OTHER TAXA 0.09] 710.01 619 1.8,
WITHOUT CORBICULA FLUMINEA :
“YURBELLANIA o0, o000 0000 50016
NEMERTEA 0.0001 . 0.0002. T 0.0254 ¢
. NEMATODA "TTT0.0087  0.0013'  0.0024 0.6007
OLIGOCHAETA 1.2685]  1.30281  0.5231 0.2508 |
HIRUDINEA . 0.0119]  0.0003|  0.0003.  0.0008
TPOLYCHAETA 00108 0.0970, 1.2780° 30828
" BNALVIA 04030 0013300088 08258
GASTROPODA 6.0116] - 0.0007
CLADOCGERA T 0.0001 00085 00004, 0.0085
. AMPRIPODA TTT5.0846]  0.2262]  0.5308  0.1328
CUMACEA .~ 0.0001 . 0,0007 .
T1SOPGDA 6.1683|  0.6237 _ 0.0548  0.2176
| CHIRONOMIDAE TTG.43141  0.1878!  0.1082.  0.0208
TTOTHER TAXA 0.0320' 03363, 00087 00811
; Loal e : ,
: Total mean biomass g/m?' _20888° 28008\ 28007 48374
PERCENT OF TOTAL (w/o CORBICULA) ;
“YORBELLARIR : 518 L EEN 5.00 5.63]
" NEMERTEA 0.00 001 0.88
NEMATODA 6.27, . 608,  0.08 9.02
OLIGOCHAETA 80.11 46.52 18.62 5.60
HIRUDINEA 5 0.57 6.01 8.01. .01
POLYCHAETA ! 0.51 3.48 4552 68.04
BIVALVIA ! 19.29 0.47 621 17.80
[ GASTROPGDA ! 0.58 003"
{  CLADOCERA ; 9.01 .20 8.02 0.21
AMPHIPODA : j 2.63 808 16.88 2.88
TCUMACEA " 0.00 0.02
{_ISOPODA i 8.05 22271 12.62 .68
{ CHIRONOMIDAE ! 629 666! 3.78 | 0.45)
" OTHER TAXA ! 183, 1211 0.20 1.78
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Table 8 Anmual mesn biomass (g/m¥) of benthic macroinvertebrates collected in
wa intertidal (1), shaliow/intarmediate (S). and channel (C) substats
n the Delaware River between the C & D canal and Trenton, NJ
during 1982 and 1983,

SEASONT  ALL ALL ALL
. ZONE ALL  ALL ALL
DEPTH SUBSTRATUMI | [ ¢
HYDROZOA { 0.0003 0.0000
HYDRIDAE : 0.0001

T TURBELLARIA ; 0.0005 0.0027 0.0036
NEMERTEA : 0.0177 5.0018
NEMATODA , 0.0081 0.0012 0.0004
OLIGOCHAETA . 02872 11598 1.0888
HIRUDINEA 0.0002 0.0001
HELOBDELLA SPP. 0.0047 ;
HELOBDELLA STAGNALLIS §.0022
PISCICOLIDAE 0.0003
CYSTDBRANCHUS SPF. ‘ 0.0001 0.0006
PISCICOLA PUNCTATA ‘ 0.0015 .
POLYCHAETA T 0.0004 . 6.0082 6.0002] »
NERES SUCCWNEA 1 0.0002
MANAVUNKIA SPECIOSA 0.0004 0.0012 N
SPICNIDAE 6.0004 0.0025
POL YDORA SPP. . ’ 0.0000
SCOLECOLEPIDES VIRIDIS 0.0035 0.7088" 2.61331
BIVALVIA, . ,, 0.0115. 0.1938 0.0268
CORBICULA FLUMINEA 0.36201  14.1653 11,0218
RANGIA CUNEATA 08178
SPHAERIDAE - 0.6008 N
PISIDIUM SPP. ; 0.0001 00082 0.00291
ELLIPTIO COMPLANATA ] 0.0742
ANCYLIDAE o - 0.0004 0.0002
LAEVAPEX SPP. - 0.0022 0.0003]
AMNICOLA LIMOSA 0.6608

TPHYSIDAE * 6.0018! 0.0037
ARTHROPODA | 0.0008 "

ACARFORMES T : 0.0008
CLADOCERA | 0.0041 . 0.0004 0.0072
LEPTODORA KINDTI : 0.0000. .
COPEPODA ; 0.0002 : 0.0002 0.0001
AMPHIPODA i 0.0003 . 0.6001
GAMMARIDEA . 6.0013.

COROPHIUM SFP. i 0.06186 0.0210]
COROPHIUM LACUS TRE ; 0.0001 0.0007
GAMMARUS SFP. } 0.0450 0.1867 0.4259
MONOCUL ODES EDWARDSI i 0.0008. 0.0034 0.0004
CYCLASFIS VARIANS ; 0.0001 .

ALMYRACUMA PROXIMOCULT . 0.0003 §.0002

ISOPCDA : 0.0000 0.0001
CYATHURA POLITA 5 0.0781 . 0.8808 0.2120;
ASELLIDAE j - 0.0000
CAECIDOTEA SPP. ; 0.0000 -
CASSIDISCA LUNFRONS ; 0.0024. 0.0030.
CHIRIDOTEA ALMYRA , 0.0007 0.0208 6.0278
NEOMYSIS AMERICANA 0.0003 0.0018 0.0016]

~ CRANGON SEPTEMSPINOSA - : 0.0845]
EPHEMEROFPIERA i 0.0002 ]
HEMIPTERA ) ]
HETER 5.0003] .
OPTIOSERVUS SFP. : 0.0003 |

""BEROSUS SFP. = 0.0012 .

T TRICHOFTERA 00001
LEUCCTRICHIA SPP. . ; 0.0605

LEPIDOPTERA 0.0018,

TDIPTERA ; 6.0002° 0.0001
CERATOPOGONIDAE 0.0007 0.0002 . 6.0009
TIPULIDAE 0.0007
LIMONIA SPP. ‘ 0.0004

— ORMOSIA SPP. 0.0005
CHIRONOMIDAE ; 0.0033 0.1881 0.0560

T ECTOPROCTA 0.2367 0.0022 0.0008
UNIDENTIFIABLE ORGANISM 0.0007

| UNIDENTIFEED ORGANISM 3 0.0000 6.0033 0.0008

~ UNIDENTIFIED ORGANISM 1 0.0001 00798 0.0021
UNIDENTIFIED ORGANISM 3 T v

e Tomlmeanbiomass gmdl 11258 181008 155780

Environmental Consulting Services. Inc.



Table §: (continuad).

SEASON{  ALL ALL N
Zone'  ALL ALL ALL
POOLED TAXA  DEPTH SUBSTRATUM: i S ]
; A 0.0008  0.0027 0.0038 |
NEMERTEA ; 0.0177 0.00161
NEMATODA ¥ 8.0081 0.0072 0.0004
" OLIGOCHAETA 0.2872 1158 70889
RIRUCINEA ' 0.0003 | 6.0073 00023
POLYCHAETA ; 6.0048 - 0.7184 28138
SIVALVIA : 0.3737.  15.0600 11.0808 |
SASTROPODA 0.0016 0.0063 0.6013]
ZLADOCERA ‘ 0.0041" 0.0004 0.60721
AMPHIPODA T 0.0811 0.2001. 0.6480 -
CUMACEA : 0.0004 | 0.0002 !
'SOPCDA i 0.0791 0.7044 0.2308
CHIRONOMIDAE ‘ 6.0833, G.1851 0.0560
CTHER TAYA §23838, 00281 00618
+
PERCENT OF TOTAL |
= FBELLANIA ) 0.04 0.01 503
“EMERTEA ‘ 4 0.10 0.01 |
“EMATODA 054 0.01 0.00
IGOCHAETA ' 22.84 6.41 6.99
~IRUDINEA 0.02 0.04 0.01 ]
SOLYCHAETA 0.64 307 18.78
SIVALVA 33.30 83.20 70.85
GASTROPODA 0.14 0.03 G.01 |
CLADOCERA ‘ ~ 0.37 0.00 0.08
AMPHIPODA 4.53 118 258
CUMACEA 0.03 0.00
1SOPODA ‘ 7.03 380 1.54
CHIRONOMIDAE : §.20 1.02 0.36 |
OTHER TAXA - 22 83 0.16 0.40
i i
WITHOUT CORBICULA FLUMINEA | X
“TURBELLARA - 50008, 00027 0.0098 |
NEMERTEA , 0.0177. 0.0016
NEMATODA 6.0081 0.0012 0.0004 ;
CLIGOCHAETA | 02572 11568 1.0880]
. T IRUDINEA 4 0.0003 6.0073. 0.0023
POLYCHAETA 0.0046 0.7184 26135
BIVALVIA 4.0118 0.6048 0.0204
GASTROPODA = 0.0018 0.0063 0.6013]
CLADOGERA : 0.004 0.0006 G.0072 |
AMPHIPODA ) 0.0511 02001 0.4480
CUMACEA 0.0004 0.0002. )
ISOPCDA : 6.0701 0.7044 §.23%6
CRIRONOMIDAE ~ 0.0935 0.1851 0.0560
OTHER TAXA G.2538 0.0287 0.0818
Yol mean biomass g/m?2 07837 3.9352 45535
PERCENT OF TOTAL (w/o CORBICULA) :
~TURBELLARIA 556 557 558
NEMERTEA ) ; 0.45 0.04
NEMATOOA 0.79 0.03. .01
OLIGOCHAE TA 3387 29.67 23 .69
T HIRUDINEA 0.03 0.18, 0.08
POLYCHAETA 0.64 18.26. £7.39
BIVALVIA 1.53 22.73 0.65
GASTROPODA 21 6.16 0.03
CLADOCERA 0.54 0.01! 0.18
AMPHIPODA 6.68 £37. 0.54
CUMACEA 0.05 0.01.
1SOPODA 10.38 1780, 5§26
CHIRONOMIDAE 1222 3.70 123
OTHER TAXA 33.20 0.72 136

Environmental Consulting Services. .k«



Teble 8 Seasona mean densly (n/m) ol berthic mactoinwenebrates collected in Zones 2,3.4 and 5 in the Delaware River between ihe C & D canal and Tierion. NJ during 1992 and 1963

SEASON! SPRING | SUMMER | FALL "SPRING T SUMMER |~ FALL | 'WINTER | SPRING | SUMMER | FALL 7] WINTEH | SPRING | SUMMER | ~ FALL | WINTER
Z0NER 2 2 1.2 LR 3 3 3 o3 4 4 _ 4 5 5 N
o DEPTHsuBsTRATUMI AaLL | CALL ] AL AL AL o oML oML o AL R AL ] AL ] AL ALL ALL ALL
TWYORGZOR U 12 VI e R
HYDRIDAE ; L 15 i . ) o . '
_TURBELLARA 546 12| ol oesp ows0at) a2 2028 arp 2l 25 0 63f 12
NEMERTEA ) R wsp . T 24 63 689 15
. NEMATODA . . 248  S17) .6 a7 3.3 288 a7 87 15.0 1048 251 12 1na 181 32 t2
OLIGOCHAETA =~ .- %8 220 43 28 657 1t I - R 51.7 161 . 8.9 12 a2
LUMBRICWDAE =~ OO SRS S S SO S . . I SR B . V2
TENCHYTRAEIDAE T a0 354 67.9 2455 5218 2348 1.2 1838 186 7314 2583 R 61§ 132 s 100
MEGASCOLECIDAE =~ . 83
NAIDIDAE — 2 I .39 12 1.2 163 25
ALLONAIS PECTINATA o ) ~ ) B b
" "AMPHICHAETA LEYDIGI o Y N T 25
ARCTEONAIS LOMONDI . ! 415 50 629 t2 49 12
CHAETOGASTER SPP. 12
CHAETOGASTER DIAPHANUS . 1e 49
NAIS SPP 1895 . 226 25
NAIS BENNING o , o2 126.2 51.9 37 -
 NausgRevscHem b BUNUU SN S L . o . . 12
NAIS COMMUNIS e A %98}  ws L ) 7 24 252 1.2 25
NASELINGUS - N o 25 ot
NAIS VARIABLIS i 514 1 37 12 LY 12 12
PARANAIS SPP. 25
PARANAIS FRICI 180 8 189 754 175 894
PARANAIS LITORALIS . 631 28 12 30.2 12 50 _ 181 6.3 74 126 37
PIGUETIELLA MICHIGANENSIS B R o 743 13.8 86 504 12
"PRISTINA SPP T T sse 819 25 12 ’ 1.2 a7 25
PRISTINELLA SPP. 12 0.4
_SLAVINA APPENDICULATA . . . 35 25
"SPECAAIA JOSWNAE ~ 16.3 25 126.4 24 16.3 856 339
WFICIDAE i 26.4 12 63 2.4 12 12
B TUBFICD ¢ 878 49.4 2461 3539 67.9 1811 e 67.9 145 101.9 1738 62
FIED T R _10420f 16747 8383 15208 8163 135.8 7996] 12243 5702 1243 327 1374.6 4143
NTIFIED TUBIFICD 398 2
UNIDENTIFIED TUBIFICD #4_ B ) T ’ 12
AULODRILUS LIMNOBIUS . ) ~ ) 2s) T
AULODRILUS PIGUETI T 35.3 112] eS| ‘87| 204 o . 617
| "TAULODRILUSPLURISETA . - — )
HABER SPECIOSUS ] ] 17.6
ILYODRILUS TEMPLETONI 2 ) XY R N .
| ISOCHAETDES FREWT 15.0 37 617 . 6.3 A . 126
LIMNCDRILUS SPF o 62 239 1.2 25 63
| _LIMNCDRILUS CLAPAREDIANUS ~ 128 . : . 1. i . '
"LIMMCODRILUS HOFFMEISTERI ) 227 297] 2o ‘sor| T e17} 478 3000] 138 1i7.4 105.7 25 252 237
AMNCORILUS LOEKEMIANUS | 1179)  3a2] 608|363 337 1007 2595 10.1 755, | 208 27 808 12 ars
QUISTADHILUS MULTISETOSUS o a 1687 46.6 ) )
" GUISTADRILUS/SPIROSPERMA SPP. 143.4 30 a7l ©s2 ’ o 12
HAUDINEA T : 1.2 ’ 1.2
HELOBDELLA SPP. ] S B ') ‘
‘HELOBDELLA STAGNALLIS ~— ) o e 1.2 )
PISCICOLDAE LT AR B ) a2
CYSTOBRANCHUS 7P~~~ a1 o - _ ) 12
1.2 g 12
m 18.7 12 25 12 12 A 12
12
MANAYUNIOA SPECIOSA -~ . T . L es 102 529 ' 12

Environmental Consulting Services, hie.



Tabie 9. (coniinued).

SEASON"SPHING [ SUMMER | FALL | "WINTER

iER . WINTER | SPRING T SUMMER [ " FALL "V [ FALL'" | WINTER | SPRING | SUMMER | FALL | WINTER
ZONEf 2 T2 2 2 3 3 3 4 4 « I s 5 5 5
. DEPTHSUBSTRATUME  ALL | AL | AL | mt § AL | AL | Al ] AL L Sl AL DAL b AL ] AL | AL | AL
P IONDAE - ) 43 3z

POUDOHAS’P o - . ) R N o ) R 12
" SCOLECOLEPIDES VIRDIS B 43 i s 25 37 10 4 4785 1359 210 475
BIVALWA - 517 12 12| 67l 138 12 a9 12 -

‘CORBICULA FLUMINEA 7 168 12

| RANGIACUNEATA ==~ & SO R SR U SRR
SPHAERIDAE -~ Lo Aan NN N . .
PISIDIUM SPP. 1 83 . } 25 ) 199 i 75

37 C 6t 24 37

ELLPTIO COMPLANATA SR IO IS DU - Y DN R SO .
ANCVLIDAE I & U (12 ) 12 58 1.2
LAEVAPEX PP, oo b b .. 87 .

AMNICOLA LIMOSA 1.2

PHYSDAE i , 183
ARTHAOPODA 1
ACARIFORMES S R ) e
“CLADOCERA R 62 ‘2044 12 251 25 4461
LEPTQDORA KINDTI 12 31
COPEPODA 1. wal 15] 12 12 102 24 25 2.4 175 213 13.8 81

_ANPHIPODA AR IR I AU IR (R - ) 12 25

"GAMMARIDEA™ " T 1.2
CORCPHIUM SPP. T R ) o] ) : 553 ) 6.3 24 204 342 160 &
COACPHIUM LACUSTRE _ N . . . . : 61

‘GAMMARUS PP_ T
MONOCULODES EDWARDSI ) . L o »
CYCLASPIS VARIANS _ N IR A N . R .

ALMYRACUMA PROXIMOCULI ) ) . L ) S 75
ISGPODA I SRR b BB TR B P - 12|
- CYATHURA POLITA i L D mzp esl 7] 7st vi02] T e3asl  sao]  277]” vaaa 157.6 84.1 326 25 250 157 88
ASELLDAE 1.2

14 344 a4l 12 w7l seasl T sesl 12 3034) 10243  ean 1193 449 96 8/
25 62 25 12

CAECIDOTEASPP ' """ 12 T ! . - "

CASSIDISCA LUNFRONS IR T S Y| N T R D o ezl azr 25

_CHRDOTEAAIMWRA =k = 12 PSR R I 24 AT 2s 24 sop  276] Las - 2 124] 61 94 12
" NEOMYSIS AMERICANA o 128 65

CRANGON SEPTEMSPINOSA | R - , - - . 20
HEMIPTERA :

“HETEROPTERA A I B R AU DR I i I

“OPTIOSERVUS 5PP. I R ¥ R i

BEROSUS 5P, N B b o )

TRICHOPTERA )

LEUCOTRICHIASPF. - 12 i

LEPDOPTERA % A W . . 12
DIPTERA. 61 . 15 %1 . ' .

CERATOPOGONDAE
"TPULDAE

- BRMDSIA PP - “Fisel s SR - ,» T -

CHIRONOMDAE ~ " "~ ws) sl el 49 12 24 25 a7 25 15 24
CHIRONOMINAE - DL L L] N I 2] 25

 TANVIARSING 12 ; o Sl Tes 12
CLADOTANYTARSUS SPP. =

2

TARSUS 8PP, 63 2134 - 28 } 15 413 2. 2279 1.5
MICAOPSECTRA PP | 158 238 62
AHEOTANYTARSUS SPP 02 4.9 25 25
TANYTARSUS SPP’ 339 1020 X 13.7

SUSSPP .} el 1 e . 1020 .. N R B 12
|_CHIRONOMINI ] ) N 1.2 a7zl 1 a3 ) _258) 31 20 ’ 37
- . bk b [EUUREINY SENETPPUI-- 5
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Table 9: {cortinued).

SEASOM| SPRING | SUMMER]T _FALL | WINTER ] SPRING | El TFAL | WINTER | SPRING | SUMMER | FALL | WINTER
ZONE 2 2 2 T2 A 4 L} 5 5 s 5

L . DEPTHSUBSTRATAL ALy ~ | AL | ALl AL AL ALL oA ] oA b oar ) oA ]t ] oA
CCHRONOMOUS 8PP 4 2] . ... ’ T
"DICROTENDIPES PP~ 1.2 Teal . a2

1.2
| POLVPEDILUM $PP_ 4003] 2155] | es77 ~e80]  s52s|  ase] eso 98.1
‘ T vvapl T 720 i 74 100 224 61 24
B2)
CRICOTOPUS/ DRTHOCLADIUS SPP. 371 _ 8o 26.4
NANOCLADIDS 8PP 201
1.2
68

ABLABESMYIA SPP_

| APSECTHOTANYPUS $PP. . . . . :

PROCLADIUS SPP. 301 a7 6.5 6.2 13y 12 : a9 2
_ECTOPROCTA R 15 24 as '
| "UNIDENTIFIABLE ORGAMISM o 28 R X o ) B

UNIDENTIFIED ORGANISM . b 4 ISE L R 31 S R . U T 378

" UNIDENTIIED ORGANISM 1 12 187 83 Tizn 24] 101 52| 77 ar

. Tctel mesndensay wm<l _ 33186| _34320] 28106 224130 63377| a7705|  2raps| 174808  21612] as08y|  2057.3] 10e67) 21w0]  4400] @17 eess
POOLED TAXA
- g 220] T OWHUUTNE) T e8] Tmof T e oz
; 24 T 63 659 75
.87 87 150, 1048l T 251 12 na 181 32 12
24053]  14020f  copd| 19868] 17687  e200] aes1|  szol iraiz|  4ewo
24 12 :
» w987 T a7 ar7l 28] ares| 1350 242 499
361 1.2 _24]  8s 73 24 37
, N L4466
56.6 12 164.0 877 62 195 ¢
1SOPODA T 885 30 arsl a8l T 319 251 100
_CHIRONOMIDAE ) 03] 983 1e7|  asel  sia s
| OTHERTIAA . hL 221 X1 X st vao] T 2e7 45
PERCENT OF TOTAL
"TURBEL‘TRW‘"_“""‘_f aa]” T8 T eo] 16 02] " o0} T2l 14 14 o1
B v ¥ P . o1 S . . 03 15.7 04 .
21 . 3 . 06] 06 . 03 05] 07 24] 08 01 05 41 02 o1
8] T ea8f  sas 455 904] 803 374 461 595 858 401 e 878 530
2 o1 0.0 : o 01
= R R 04) [:X.] ~ 8.2 01 13 12 227 309 12 56
a7, 38 eaf 8 10 13 01 o1l  asl o7 02 04 17 01 o4
0.0 06 H . o1 01 00
0z 00 46 01 . 12 , 01 c212]
04 10 18 01 03 124 21 o1 16.8 238 ao 78 15.4 3¢ 220
. 03 00 03 -
_150PODA o 28 esf 15} 03 20 22 24 1.7 13 43 36 36 o7 710 13 e
| cHRONOMDAE™ | ze8l w3l 26l so]  vie]  ame 33 ss 289l 222 304 se as|  oe a 126
OTHER TAXA o h eel o8] o8] 147 . 07} Tos] 02| e 7 02 o2f IR H B 12 5.9

Environmental Consulting Services, Ine.



Table 10. Seasonal mean biomass {g/m<) ol benthic macroinvedebrales collecied in Zones 2, 3, 4 and 5 in the Delaware River batween the C & D Canal and Trenon, NJ during 1992 and 1983

SEASOM SPRING | FALL_ [ 'WINTER | SPRAING [SUMMER | FALL” | WINTER | SPRING | SUMMER | FALL | WINTER | SPRING [ SUMMER | ¥ WINTER
ZONE} 2 L2 _ 1.2} 3 [ JUUNS U NS RO 4 4 . 5 I 5
,,,,, _ _DEPTH SUBSTRATUMI  ALL ALL ALL AL A A ALL ALL AL oA oA ALL
HYDROZOA - U IO R R L ooowdy e o
HYDRIDAE — I SN SRR S R Leooos b RL L. b D .
00080/ ~ 00008 00038 0.0027| . 00014 o.0082]  0.0001 .| oo0oe] aocose| oooot] w.ooot
e SO ooooa| t . F.. __1. ). .| o000 I D 0.0221|  00277] 00520
0o010| 00188 00023 00003 00048 | _ 000038 o00002] oocos9| o0000s] 00001] oco0002] 00024 0.0001
0.5485 og2e5) o.27e4| 0ses2| 04300| oae7e] 03031 00200 0s5013] w236
HIRUDINEA . ) 0 0005
HELOBDELLA SPP._ ]
| HELOBDELLA STAGNALLIS . i .
PISCICOLIDAE o .
CYSTOBRANCHUS SPP. - . 0.0034 _ 0.0008
PISCICOLAPUNCTATA =, . . R 0.0025
_POLYCHAETA e k. o0220; 0.0002 00018
" NEREIS SUCCINEA s ) 00009}
MANAYUNKIA SPECIOSA | ) ) 00004 E
USPIONDAE . 00011
POLYDORA SPP, . . - ) 0.0001
1 SCOLECOLE’DEﬁyMg L [ AT 3.0696 0.0445 1.9266 0.073¢ 87753 27477 02291 0.4850
| _BIVALMA e~} 00330 000048 00002] 00083 00043 00016y 00078]  0.000%
"CORBICULAFLUMINEA . 04276 R _0.1048 . 0.2062 .
_RANGIACUNEATA . B 28464] 00465, 03941| o00se
__SPHAERIDAE o 99910_ R .
PISIDIUM SPP. i 1. o©oO243] 0.0079
_ELLPTIO COMPLANATA o . . PR - ’
ANCYLIDAE . 2. 00010} 00003f 0.0002]
| LAEVAPEX PP ) 1 ooote]
AMMICOLA LIMOSA _ . ~ . b N -
PHYSDAE I T ol
ARTHACPCDA e U A . )
ACARIFORMES N B I )
CLADOCERA .}, oooos 1 " ooss2]
LEPTCDORA KINDTI . VRN U B B I B L
COFEPODA ¥ 00008 00001] 00004 1 o 00004 " gooor]  oooor
_AMPHIPODA - . T _ T . 00005) 00014 e B o
_GAMMARIDEA b ) ’ ’ 0.0069
| COROPHIUM SPP. I S N DUNER DENSTR . }.. .. .¢ opsaf . 00145 00018] 00120] 00260] 009
CORCPHIUM LACUSTRE 1 B o R R , 00043
| _GAMMARUS SPP._ R 0.1606| 00160} 00114 _06432| 02490 00009f 02551 15113| 02745 00870| 01540 00408 00015
| MONOCULODES EDWARDS! B I D D R ] oot | ) _ oowo| o00019] 00028
" CYCLASPIS VARIANS - o 0.0004 o
| ALMYRACUMA PROXIMOCUL! - o T 100004 , 0.0024
isoPODA T N "] ooooe| : : 0.0002
CYATHURAPOLITA 02184] 00543] 02420] 00268] 05696/ 1.2767] 03011 02358] 04193] 044809 03202] 01305 00030] 07333 00277 0049
o - 00001
0.c002 .
90|26 O 0089 0.0045 00028 ,
i _oows| | . .08201| - 00131 00537| 00153] ©00008] Gu2es| 00314] 00126f 0.0128] ©00075] oozes| 0.0071]
CRANGON SEPTEMSPINOSA SUUURN . EUUN RSN IR SODPIIN SRR e N VR D T N 0.2000 o




Table 10: {cortinued).

SEASON SPRING T SUNMERT PALL™ T WINTER | 9'ANG [ SUMMER | FALL ™ T WANTER | PaiNG "'su‘mm“‘“%‘-jgxg— CWINTER | SPRING [SUMKGER T FALL™ T wiNTER

ZONEY 2 e |2 127 f 3 3 3 3 4 4 .5 REEN S
_DEPTH SUBSTRATUME ~ ALL | AL | AL "] AL JALL LA oAl | AL ALL Au . AL_L ALL AL ALL AL ALl
IOSERVUS S | T 60016 -
BEROSUS PP - U -
TRICHOFTERA _ —— SRS IR B I . o
LEUCOTRICHIASPP. 7 . o 0.0026 aE
LEPDOPTERA e . : 00087
DIPTERA = _ DD IRCL.'... ] SRR [FUNNDR 0.0011} .
‘CERATOPOGONDAE o 00005 00026]  0.0004 L L ‘ 0.0015 00002
1 R P 00038} 60002
o 0.0499

0.1434] ©00072| o0o0260] o02765] 0408s] 00375| o00263] o01155] 04708 01261 00124 00336 owoss| o201 w0205

UNIDENTR1ABLE ORGANISM , 7 v 0.0016 .
UNIDENTIFIED ORGANISM 00171 i o 0.0004 0.0005 00023
UMDENTFIE) ORGANISM 1 . 0.0482 0.0041 00427 0.0154}- 00175 0.0064 0.0006 00071 00034 :
UNIDENTIFIED ORGANISMS . b b S R I
m“.a.wf“"“‘“m“m!gﬂm? 19305 102007} 687600] 0084770 28585] 0.5088| 20815] 121228 42257 33179| 31569| 083g3} 121027|  37774] 1 7163]. 06604
POOLED TAXA

- 060.“ 0.0004 00050] 0000 0 0001

00221 60277 00520

00048 0 0001 00002 00024 00u0t
1.4853 04976]  0.303% 00200] 05813 0123
00025
ETA 00861 00752] 87753 27477 02302] 04000
BIVALVIA' ) 13100 02078f 28543] 00466 0.3841 00068
GASTACGPODA )
CLADOCERA ’ 00382
ODA~

0.1100 0 1688 Q0762 01745

0.1458]  00159| G©7408| 00573] 00562
0o124] 00338 oo0dt| o0o0201] 00205
00008] 001s0] 02980 o017

- ot BIER-5- 0t -4 SR -s- 44

PERCENT OF TOTAL

CTURBELTARA T T T 0 ’ 041 0.00/ 0.24 0.02 051 ool 004 005 0.00 001
e . - N . 005 i 018 073 303
S 008 - oo00of o001} oo ) 0.02 oot  oer o0 001 000 0.06 a0t
A J. A sy 1% 2.19 5348 2282 42.65 T8 43 658  2608] 365 5288 24| 053 3439 - 1308
TURUDINEA ~ e 0.17 ....004 0.03 005 T 0.02 . 002 !
POLVCW\ETA . 204, - 0.00 10.57 1.32 7264 135 6103 8.00 7215 7274 1339 55 81
. 3057 7598 97.88 97.58 110 20 14 35.84 0.03 0.0 6.15 039 2212 23 47 123 2292 076
GASTHCPOOA o . 008l ooy out ST
CLADOCERA 6.04 034
AMPHIPODA 8.36 wor? 7.59 915 081 447 443 18.60
0.08
SOPODA T T ; 1180 2071 10.18] - 11568 1552 013 19.61 333 63
CHIRONOMIDAE _ - Bl 2178 2731 515 e 132 028 024 IR RY 230
OTHER TAXA - 902 o001 0.15], } ..o 000 037 17.93 KL

Environmentad Consulting Serviees, Ine.



Tabie 10: {continued).

WITHOUT sEasON sPRING [ SUMMER|  FALL | WINTER | SPRING [ SUMMER] FALL | WINTER | SPRING | SUMMER | FALL
CORBICULA oMl 2 | 2 |2 )2 f sl a1 1Ta e | e [T
_FLUMINEA __ DEPTH SUBSTRATUMI _ALL ALl AL | AL At Loat oA A | a ALL AL
TURBELLARIA | oooed]  oocoos| 0003s] oCoo27] Oooss]  oootal ooos2] oooor|
NEMERTEA I R - N ‘
"NEMATODA _ooo0| " oowel | oocoeaf oo003 00048 00089) 00005
" QUGOCHAETA _ as405]  22156] oeesel 13340 1.s278| 14850 088s2| 04300
| HRUDINEA ogoael "I “oc2es|  00176] 00014 ) )
POLYCHAETA | omsesl Tl 7| ocoeo] o318 ocesf | | aoses| ooe7| 19200
BVALVA T 01027 oooval 0000s| 140e2] 00033| 00220] 0027S| 00004] o00O2] 00093| 00122
_GASTRCPODA 0.0004] _ 00286) 00176 00024  00003] 00002
CLADOCERA ogoos| | , oo2i8| . | ooo1s ,
MHFQQA 0.6020 0.0338 0.1688 0.0180 00114 0.6432 0.2493 0.0009 0.3205 1565126 0.2800
CUMACEA . 0 0004 voue|  vona
JdsopoDA _03373f 00543, 025401 00208F 05891] 12007] 030471 025108 ©04293] 04784] 03651 01458
CHIRONOMIDAE 03189] 01434 00372] 00200f 02765 04096 00375] o0063] 01155 o01708] 0.14261] 00124
OTHERTAMA ... L 0UB21 0007 00149 00203f 00783}  12780] 0000G| 00001 00CG4]  00124] 00039
L Toial meanbromass g/m<} _ 15030] 25119 14s66| 26010) 20286| 5201] 19413] v2122] a2257] 39231 3.usee| 073w

PERCENT OF TOTAL (w/o CORBICULA)

[ TORBELLARA

ao2
A 6788
_HIRUOINEA
POLYCHAETA 1025
_BIVALVA 02
GASTRCPODA
CLADOCERA
AMPHIPODA
CUMACEA
1SOPODA _ .Jess
CHIAONOMIDAE T e
| _OTHER TAXA :

cos]

"SPAING | SUMMER | FALL | WINTER'
s s | s 5
C AL AL L AL | AL
000s8| 0.0001] 00003
oo2zt| woo2r?]  ocsa0
c0002] 00024 000Ut
_03031] o0o0200] ose3l 01208
T 00025
e7753| 27477] 02302 04909
28543] 00466] 03841 00058
00362
01108] 01688 00762] 01745
00159| 07408] o005/3] wvosez
00336 o00001| 00201 00208
voo0s| 00w0| ogeso| wuil/
121027]  37774] 17183 06004
‘005 “ooo]” T oe
0wl o7 3.03
000 0.06 001
249 053 34 39 13 68
002 o
7215 7274) 1328 5581
2347 123 2202 076
! e
oo 447 443 18.60
o1l wer| 3zl ewm
028 oz2¢] a7 230
. 000 037] 1133




Table 11. Seasonal mesn densiy (n/m<) of benthic L b coliected in the intertidal (1). shallow/intermediate (S). and
f | (C) substeata of he D River b the C & D cansl and Trenton, NJ during 1992 and 1993
SEASONY SPHING T 1 T SPAING § 5 “FALLTF WINTER | WINTER | WINTER®
YT 1A CUALL ALL ALL ALL
i c C . s c.
(“HYDROZOA - R ) Sl
| HYDRIDAE B PR ~ ]
| TURBELLARIA T F T ol 1007.7 27 o 8.5 09 55 1540
 NEmERTEA - T . o 58} ‘ 09 0.0
TNEMATODA T 2aa 214f  12e2] g2 140 55 1.2 1358 66 178 56
OLGOCHAETA " b st ioa] 19| Ti7a 35 28] 413 20
LUMBRICULIDAE  ~ b i . § 99
TENCHYTRAEIDAE g8el &6l 368} = 3665| .. 387.38 31 - _ 08 1928 8.7 - 56 308 1
_MEGASOOLECIDAE =~ & 47] . IR ST o
| "MAIDIDAE o.h 87 e4p  a35F 160, 09 4] 123 - @4 08
ALIONAISPECTINATA % ———4 ——~=~ 4 T i oo S ) 09
AMPHICHAETA LEYDIGI ) 28 123
ARCTEONAIS LOMONDS ae 547
CHAETOGASTERSPP. o
CHAETOGASTER DIAPHANUS
NAISSPP.
| NAISBEHRINGY L 09 28
| "NAIS BRETSCHERI R D
[ NAIS COMMUNIS LE2°] SRR S 0.8
| NAISELINGUAS 09 R . .
NAIS VARIABILES .68l 28] 09
PARANAIS SPP. o8 19
PARANAIS FRICT N 28 119.9 08¢
| 160 08 28
o 7a
I X 4 I S
e o] R £ SO i 09
_SLAVINA APPENDICULA TA~ i ) ) i®
SPECARIA JOSINAE ) 1747] 268 386 09
_TJUBIFICIDAE e e b 238 0] N T3 R A DU 2-] N 09
UNIDENTFIED TUBIFICID #1 Lo Vapp T w32l o 138f C vas2| | ee3| Tesal | 14l 45a4) " eao] . 1004 80
_UMIDENTFIED TUBIFICID #2 368.2] T 1087.1] 98580  e7.7] 12832 8302 2032] ~22018| 12021 1425 1406 1] 5841
_UNIDENTFIED TUBKICID#2 [ 2087 N - ST
umoen_rglso TUBS ‘s : 08
ODRILUSLIMNDBIVS 1 . 94 . . RO IR SR DU PR
“ DAILUS PIGUETT Y Taral  srl 0 0 8T b T isal T sl UTATE| T eed| T sie
15
4BER SPECIOSUS ’ 13.2 ) 28
_MLYODAILUS TEMPLETONt _ )} . U TR R L A D X 4 10.4 142
ISOCHAETIDESFREVI ™~ . 1229 56.8 . 25 . 0.9 151
_ LIMNODRILUS SPP. ] 28 09 s2f ) ‘09 227
LIMNODRILUS CLAPAREDIANUS | ) ) 1 - ) 1 8s )
LIMNDDRILUS HOFF MEISTERI 2309 1942 eS| 2738 4074 283] 557 52.7 57 183.8) 1597
_LIMNODRILUS UDEKEMIANUS 889 2825 274 28]  re3]  27] e 152.6 31.0 74
"OLNSTADRILUS MULTISETOSUS | _ R ) ) : 803 813
 QUASTADRILUS/SPIROSPERMA SPP.__ o9 1030 48 8.3 246 s 396 259
| HIRUDINEA 08 . 09
 HELOBOELLA PP, IS D R SR R N~ I }
_HELOBDELLASTAGNAWIS ~_ _~ §_ " | | T B i I SR DR i .08
“PSCICOLIDAE S D1 , -
crSiopRamNcHus s LT T o9 31 » - N
_FiSCIOOLA PUNCTATA, _~ 1 U T S X DERR SV DRI S O 1 . 0g
. et 0@l tax] ool | 28 ~ B N b % 08 o ’
. . o . . . 08 .
MANAN}NKIA SPECIOSA . | 08 59 09 397 , - e8| -~ 78]

<nvironmental Consulting Services, lne. G



Tabie 11: {(conlinued).

_POLYDORA SPP_

" SCOLECOLEPIDES VIRIDIS ™~

ae

T sUMMER

AL

TEALL

ALL

_BIVALVIA
CORSICULA FLUMINEA ~

_RANGIA CUNEATA

SPHAERIIDAE

" PISIDIUM SPP.
" ELLIPTID COMPLANATA
_ANCYLDAE
"LAEVAPEX 8PP,
AMNICOLA LIMOSA

ACARFORMES )

" 'CLADGGERA
LEPTODORA KINDTI
" COPEPODA
AMPHIPODA

" GAMMARIDEA
" "COROPHIUM SPP. ~
COROPHIUM LACUSTRE

| GAMMARUS SPP. -
| “MONOCULODES EDWARDS ~

CYCLASFIS VARIANS

ALMYRACUMA PROXIMOCULI

SOPODA

| _CYATHURAFOUITA
ASELLIDAE o
—CAECIDOTEA SPP.

| CASSIDISCA LUNIFRONS

63.7
23]
23

35

| CHIRIDDTEA ALMYRA

NEOMYSIS AMERICANA

CRANGON SEPTEMSPINOSA _

—

EPHEMERDPTERA
HEMIPTERA
| HETERDPTERA

OPTIOSERVUS SPP._

BEROSUS $F
TRICHOPTERA

LEUCOTRICHA SPP. "~ "~

LEPIDOPTERA
DIPTERA

CERATOPG GONIDAE

TlPUUDAE
_EIMONIA SPP.

" ORMOSIA SPP.
" CHIRONOMIDAE
CHIRO NOMINAE
TANYTARSINI
CLADOTANYTARSUS SPP

T 225

28
"

264
240

‘1.9
08

28
T
18

[.X10

2.3

140

76

AL B

; ig.;

joi9io,
i

09

18

'
-

-
o]

©
L -1

.68

:‘ewf
i@

|

53
1]

. )

1.8

o9

o OIDIN]

8138

1
66

WINTER'

ALL

08

27

19

"*wmfga“"“_\?ﬂmgaf
AL | AL
$_. .

.. 09
150/ 285
37
49 425
28
08
(15
a7 1.9

[+3°]
09
1.8 2.8
1398
37 47
09
408 179
18
1.8 18
0.9)
o9
a7 LY
‘0.9
o9




Tabie 1. (continuad)

SEASONT SPRING | TFALLTUFALL [ FALL [ WINTER [ WINTER | WINTER™
2ONE[ ™ALL 1 AL Al 1Al ALL ALL ALL
_ DEPTH SUBSTRATUM, Ao - i s 1.¢
éﬁn‘muo il ) - . 23 ...b:‘? ' Vﬁ“ 1. - D €1 B 34
CHIRONDMOUS SPP. ) 19
_DICROTENDIPES SPP_ "7 " L 47 B 18
. GLYPTOTENDIPES SPP. L ) ) . 09
POLYPEDILUM SPP. e 47728 .. %248) 3233 575; 1026 1474
"CRYPTOCHIRONOMOUS spp.” I 8] T ee2f @2 58l 68| 234 09
_ORTHOCLADINAE 0.4 - 23 09 09
CRICOTOPUS/ ORTHOCLADIUS SPP. 1
NANOCLADIUS SPP. 13
smrnasee. B 08l N e
TANYPODINAE 66
ABLABESMVIA (EXCEPT ANNULATA) 1a
ABLABESMYIA SFP. b 1. o8] 1.8
APSECTROTANYPUS SPP. |~ 17 "285§
PROCLADIVUS $PP. o 64.1 14.4 26.3 i
_ECTOPROCTA~ 20
UNIDENTIFIABLE ORGANISM N 19 ) o
UNIDENTFIED ORGANISM - ] ] 264
DE 58 o8l 103 84 56
IDENTFIED ORGANISM 3 B I . o8 )
i OB Mean dansiy nymed | 15742]  43530] 41871 28191]  3950.3]  20056Q 13503  42094] 22498 1925] 23967 1849.9
POOLED TAXA
T YORBELTARIA 1T Tee 357 wor 7§ 27| ' a7 ‘e8] 09] = 55 154.0
NEMERTEA a7 20 50 8 58] 08 09
NEMATODA 244 196 214 1292 92 140 58]  112f 138} 66 17.8] 55
OLIGOCHAETA 8602 26195 2068 7 1136 4 2066 7 1860 9 1164 1 3188.2] 19218 1742 20012 1258.0
HIRUODINEA, oo [+3*] 49 4.7 [+ X"} 09
POLYCHAETA B 54] 2114 3483 857 ~ 637 121 344 27 225 04
’ o). _ael Tesrl 03] uar] 89 16.4 76l a0} 622 oo 422 425
A tef  oef 09 .38 571 18 . ' 56 28
_ 2164} 27.0{ 23355} 18] 23 ol . 1.
264 239.6 527} 621 7995 4204 470 742 83.2 a7 1445
oe - 0o
i . 1834 83l amz o75f el o7 , 09 441 18.8
THIRONOMIDAE 755.2 T13411] 5243 369.7 742 7218) 798 os 148.9 1535
| OTHERTAKA B 815 22| 23 138 49| 55 48 304
PERCENT OF TOTAL
T TUABELUARIA ™ ST Tos "o 223 o] , 02 Te2] 05 02 a3
NEMERTEA , L o 0 01 V7 [N 00 00
ATODA 3 1. el 05] 05 46 02 05 04 03 06 34 07 03
. ... 5468} 602f - 458] = 404 522 637 856 147 854 90.5 872 68.0
NS SUROOY 3| U1 R X I B , . 3 06l oo
. .03 51 I Y § I .22 22 . o3 t5 14 09 1.6
03 22 09 44 12 06 06 26 28 05 1.8 23
-1 00 .~ 00l 00 . ot} o4 0.2 02 R
..k w7 08 NS Y oy oy : .
) - Lo Tep o s2b o 22] 202 L] Y] B A a7 .02 78
00 01 01 . © 00
18 42 18] 02 101 3.3 27 23 2.1 05 18 10
_CHIRONOMIDAE o gooo@@y o w3l ney 476f 132 126f 59 170 35 05 62) 83
L OTHER TAXA e .37 1y oen. eei ool oS58 il 04l | 04 28] 98 . 21

Environmental Consulting Services, Inc.



Tebio 12 Seasonal MeRn 2OGMESS (G Sl DENte MECTOIVeretrRes colected I the TRErBEl (1), shalow: riernediie (Si. snd
crannet (C) supstrat of 1N Delawere River between the C & D canal and Tremon, Nu durng 1982 sna 1983

WINTER

SEASON| SPRING SPRING SPRING |SUMMER SUMMER SUMMER FALL BALL FALL | WINTER WINTER
ZONE!  ALL ALL Al ALL ALL AL AW ALL ALL ALL ALL ALL
DEPTH SUBSTRATUM i s c : s c i S [ | ) s
{ HYDROZOA 9.0010. i 00002 00002 i
1 HYDRIDAE .00081 H
i TURBELLARIA : 00080 0.0086] 00018 0 0001 00028 00004 00018  000e8¢
i NEMERTEA 0.0166 00148 00084, 0.0380° 0.0005 :
NEMATODA 00007 00008 0022¢ 00033 00012 0.0002'  0CO0R{ 00011 00007/ - 00003
OLIGOCHAETA 02998 04817 121071 04017 18956 13574 024801 12884 OBEISI 00815 11747 0908
HIRUDINE A : 0.0004 00010 :
. HELOBOELLA SPP - : 0 0189 i i
| HELOBOELLA S TAGNALLIS : i 0.0080" .
{ PISCICOUDAE 0.0010 N
T CYSTOBRANCHUS SPP 00005 00028 i :
i PISCICOLA PUNCTATA . 5.0018 0.0043]
¢ POLYCHAETA 00004 00182 00007 00088 " 00013 )
U NEREIS SUCCINEA i . | 0 0007
AMANAYUNIGA SPECIOSA . 00001 00007 00033 ; . 00018 00008
SPIONIDAE © 00014 00083 | 0.0008- ;
POLYDORA SPP. : | 0.0001
SCOLECOLEPIDES VIRIDIS 1 00142  23380: 67587 0.2803] ! se88| 0.1548¢ 1 4822 0.0610: 03858
BIVALVIA {00003 00081, 0.9001| 0.0440' 00031  0.0083] . 0.0042] 00018 0.7800
CORBICULA FLUMINEA T 00210 02139  01088] 078421  £1355) 00294 08430] 282488 22356 2206381 215655
RANGIA CUNEATA i 2.1348: © 0.0349! T 0.2086 0.0081 B
SPHAERIDAE i 0.0038] i .
PISIDILS SPP. © 00008 00181, H 00147 00114
ELLIPTIO COMPLANATA i : . ] 0 2688!
ANCYUDAE ! 00003 0.0008 0.00024 00002 00010
LAEVAPEX SPP. i 0.0010: ; ‘ 00078! 00011
AMNICOLA LICSA : ! 0.0032
PHYSIDAE i ; 0.0088] 00148, ;
ARTHROPODA i 0.00381 ) :
ACARIFORMES 0.0030
CLADOCERA 00188 00017 00288 i : - T
LEPTODORA KINDTI 0.0001 i ) }
COPEPGDA 00004 00005 00002 00001; 0.000% 1 00002 00002, 0.0003§
AMPRIFODA : 3.0004 . 00010 : B
GAMMARIDEA | X i 0.0052) :
COROPHIUM SPP i 0.0487 . 00089 00008 | 00170: 00134 0 0828
COROPHILES LACUSTRE l 0.0008, 00027 ' H j j !
GAMMARLUS SPP {00180 02151  00345( 00838 04208: 12838] 01143 00852 03487 00170, 00588}
MONCCULODES EDWARDS! " goot2 00120 00018 © o 00014) i 00020/ i
CYCLASPTS VARIANS : 0.0003 | i
ALMYRACUBA PROXIMOCULI ‘ 1 00012' 00008 00003 :
ISOPODA 0.0002 0.0003 I .
CYA THURA POLITA 01222 083200 02277] 00133] 15672 03043] 018881 03144, 01938] 00020 0207 012224
ASELLIDAE 0.0001: i ; : i
CAECIDOTEA SPP 0.0002 . !
CASSIDISCA LUNIFRONS 0.0087 H : 0.0088] 00034 0.0020
CHIRIDOTEA ALMYPA 000086  00171: 00264 . 00027] O0O03SOf 0002t 00487! 00352 00148 00115
NEOAMYSIS AMERICANA | oooso| o 00011] 000121 00027
CRANGON SEPTEMSANCGEA i i i 0.2162
EPHEMEROPTERA 0.0007 '
HEMIPTERA |
HETEROPTERA 6.001" : H
OPTIOSERVLS SPP i 1 ! 0.0012
BEROSUS 8PP 0.0048 : :
TRICHOPTERA 0.0008 | J
EUCOTRICHIA $PP : , 00020" :
LEPIDCPTERA ; o 0085
DIPTERA 00008!  0.0005 N
CERATOPOGONIDAE 00002 00003 00033 00018 : 0.0002 00010, 0000SI 00005
TIPULIDAE 0.0002 : 0.0028 ;
UMONIA SPP. 00374 B
CRIMOSIA SEP. 0.0820° e
CHIRONOMIDAE 00806  03705| 01073] 02797] 01872] 008281 00123] 01432] 00103} 00008 00398, 00235
ECTOPROCTA 00017  ooosel 00023] 09453] 00018 :
UNIDENTIFIABLE ORGANSM ) i 0.0012 J 0.0018
UNIDENTIFIED ORGANBM G 0002 0.01301 {.0003 : ! N 00017
UNIDENTIFIED ORGANBM 1 c0478; 00018] o0o0002! o00cOgti ocoo3gl 00001 00120/ 0.000S 00080! 00028
UNIDENTIFIED ORGANBIE 3 ' ! i ] :
¥ B i
Totel mean biomass g/m?] _ 0.6260 6682620 88314 256821 10 398t ) gegi 121790  307078'  25.5633 00990 24 s7%R 231431
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Taoke 12 corminued)

SEASON| SPRING  SPRING  SPRING | SUMMER SUMMER SUMMER ~  FALL FALL FALL | WINTER WINTER W~INTER |
ZONE] AL ALL ALL ALL ALL ALL . ALL ALL ALL ALL ALL Al
DEPTH SUBSTRATUM i 3 c } s c [ c i S c
. TURBELLARIA 30080° 0O0086! 5001S 30001 ! 00029 0.0006 00018 00048
L _NEMEATEA ootes: G01es G 0084Y 2.0380; 0 0008
NEMATODA 00067  0.0008: 5034 00033 00012) 0.0002' 00002f 00011  OQUO7! 00003
OUGOCHAETA 0.2908 C.4817 12107 04017 ! 8958 138741 02680' 12884, 0882 00818 1747 008t
HIRUDINEA 00010 00005 00048 0.0189" C00RG: 00043
POLYCHAETA 00181 23841 87534 22926 1 8eas| . 015531 148221 00038 00818, 03889
SIVALVIA 00218 23784 020800 08282 61735 00387] 08430) 285628 223955, 00018 2312%' 21 %%
GASTROPCDA 0.0013 00008 ac002i 00085 00151 00088 000431
CLADOCERA 00188 00017 00288 :
AMPHIEOOA 00192 02782 00391] 00838 04470  128ea] 01298 01023 03820 00170 D 1268:
CUMACEA 3 0003 1 oo012 00008 0 0003 !
ISOPODA 01230 06570 028630 00133 15896 033931 01784 03664 022901 00020 02243 0 1337;
CHIRONCMIDAS 00808 03705 0.1073] 02797 01872 008281 00123 01432 00103] 00008 00386 0238
QTHER TAXA 00477 00888 00080 09886 00178 00084' 00031 00134 022181 00078 _ 00116 _ 00083
El
PERCENT OF TOTAL i ;
| TURBELLARIA 008 011 0.08 300, 6.01 0.28 0.01 502!
NEMERTEA 028 016 EXEY G613 0.00
NEMATODA 612 0.01 0.87 003 9 02f 2.00. 0.00 114 600 Joe!
OLIGOCHAETA 4784 727 1403 1588, 16 31 27 35 20 301 ¢19: 3.45 8237 478 391,
HIAUDINEA 018 001 0.08 | 008 ac4 302
POLYCHAETA 256 38 &8 78.31 2.81 37 8% 0.51: 5.72 36 628 N
BIVALVIA 349 3% 90 240 32.27 59 3¢ 9 721 53.08: 9302 87 81 182 93.72 938"
GAS TROPODA 0.02 0.01 0.001 084! 0.08: 0.04 5c2!
CLADOCERA 263 003 0.33 : ‘ -
AMPHIPODA 3.08 417 048 248 e24 25 &8 10.02' 033 142 0.07 188,
CUMACEA 0.01 f 010] 0.00; 0.00 :
ISOPCDA 19.64 9.92 297 052 1510 584 14.72! 118, 0.0 200 0.91 0 %8}
CHIRONOMIDAE 12.87 - S3p 126 10.90 1.80! 187 $01) 0.47: 0.04] 086" 016" 01¢C;:
OTHER TAXA 762 1 0§ 0.09 37 24 017 9.17 .26 0.04_ 0.87 7 83 008 304
WITROUT CORBICULA FLUMINEA
TURBELLARIA 00080 00088 00015 0.0001 0.00281 00004 00018 - J0e8
NEMEATEA 00188 00148 0.0086 0.0300° 0.0008 )
NEMATODA 0.0007  0.0008. 00224 000331 00012} 0.0002! 00002] 00011 Q0007 39003
OLIGOCHAETA 02005 04817 12107 04017 160881 13574 02460 12884 OBE25{ 00815 11747 3 908"
WIRUDINEA 00010 00003, 00048 : 00199 00080 3
POLYCHAETA 0 0181 23841 #7386 02924, 1 888S| 01588 14822] 00038 CcoOME  3jesel
BIVALVIA 00009 21648 01001] 00440° 00380. 00062] . 03144 0O0114] 0OCO18. 10817
GAS TROPCDA 000131 0.0008 < 00002 00083 0.018%: 00088 0 0D3:
CLADOCERA 00185 0007 00288 : \
AMPHIRODA 00192 02762 00361] 008381 04410  12844) 01215 010231 03620 00170 o ‘2681
CUMACEA 0.0003!1 : 0.0012]  0.0008] 0 0003 N
1ISOPODA 01230 06570i 02563] 001331 15698) 03383f O01786| 036841 02200 00020 02263 3 *337)
CHIRONOMIDAE 00808 037081 01073] 02797 01872] 0.0828F 00123 01432 00103] 00008 00386 0@3s!
OTHER TAXA 00477 008881 00080] 09558 00178 00084] 00031 00136 0218] 00078 00118 30083
Totel meanbomess g/m?l 06050 84103 835245 17820 42596 49328l 0see 24501’ 31731 oowso 2817 - STTR
*
PERCENT OF TOTAL (w/o CORBICULA)
TURBELLARIA 008 611 0.08 9 00i 012: 038 007 P
NEMERTEA 026: 034, 013 189 502 s
NEMATODA 0.12 oot 126 008 aoz ' 0.0t 001 1 14- 003 322§
OLIGOCHAETA 48.50 784 14.20 2254 981 2732 a326; 5231 2778 82.37 44 28 87 37
HIRUDINEA 017 801 0.08 ) ‘ 081 034 ba
POLYCHAETA 285 36.88. 78.28 586, 3784 : 832! 45 99 361 237 239
BIVALVIA 014 3377 117 247 089; 0.13 12.781 0.36 182 2088
GAS TROPODA ooz 001 : 0.00 118 0.81" 034 627
CLADOCERA 2.72 003 0.34 ) }
AMPHIFODA 317 431 0,48 387 1038 2583 2135 418" 1139 08s 8C2
CUMACEA 002 : az! 002: 501
ISOPOCA 2032 10 28 301 0.78: 3888 688 31 38! 1690 720 200 850 [
CHIRONOMIDAE 1332 578: 126 1569 &40 186 216} 582 032 088 152 + o
OTHER TAXA 7 88 108 0.00 5383 042 017 0841 054 857 783 064 358

Environmental Consulting Services. Inc.



Table 13. Numbers of blue crab, grass shiimp, and sand shrimp taken in fisheries collections in Zones 2, 3, 4 and 5 in the
Delaware River between the C & D canal and Trenton, NJ during Sepiember and October 1992.

L&l

185
70

255

1732
259

1991

781

625

Zone 2 3 4 5 AN
Male |Female| Total | Male | Female| Total | Male | Female| Total | Male |Female| Total | Male | Female| Total

Blue Crab ' :
September | 7| - 1| 8 9o 1 1o 21 s| 26| o4 a7l a1 121 54
October 9 3 129 21) 4] 25 S5t 41 9 14 10 24 49 21
Totals 16 4] .20 30 5 35 26| 9] 3] 108f 57| 165 _170|
Grasé Shrimp
September 0 ) 1 61 . LLZ(0)
October R 7 S 36 nny ) 97
Totals 7 soll ...l el | 1767
Sand Shrimp
September | -9 0 0 781 )
October B . N .. 2 623
Totals R . I . L i 1404

1406




Table 14. Length frequency of blue crab taken in fishery collections in Zones 2, 3, 4 and 5
in the Delaware River between the C & D Canal and Trenton. NJ dunng
September and October, 1992.

September October

‘ Zone . Zone ‘
. _Length, mm. 2 3 4. 5 ALL 2 3 4 5 ALL

5.1 10.0 1 4 5 2 1 3’
~10.1 15.0 . 1 17 18 , 1 2 3
T 15.1 20.0- 1 19 20 1 6 3 5 15
; 20.1 25.0 2 18 20 2 2 4 8
| 25.1 30.0 ; 7 7 5 5 4 14
T 301 35.0 ; 6 } 1 2 1 ' 4
i 351 40.0; 3 3 3! 2 1 2 1 6.
401 45.0 f 2 2 2 4 1 1. 8
451 50.0 1 1, % 1 1
1 501 55.0 1 1 '
i 551 - 60.0 3 3! .
1601 65.0 1 1 1
| 651 70.0 3 3 ' 1
1 70.1 75.0 1 1 1 1
751 80.0 i;
i 80.1 85.01 1 1)
1 85.1 90.0 4 4: 1
1 90.1 95.0 2 2! 1 1
1 951 - 100.0 1 2 3
" 100.1 - 105.0 ' 3 3
1 105.1 - 110.0; 1 2 5 8:
© 110.1 - 115.0" 2 2 4 8! 1 1
i 115.1 = 120.0" 1 1! - 21 »
; 120.1 - 125.0 1 ; 3 4 .
1 125.1 - 130.00 i 1 2 1 4 1 1
| 130.1 - 135.0 1, 5. 6 ! :
1 185.1 ~ 140.0 ! 7. 7 ‘
| 140.1 - 145.0 4 6 10 1) 1
| 145.1 - 150.0 % 7 7! ! ]
| 150.1 - 155.0 % 2. 4 6 ! i ‘
1 185.1 - 160.0: ‘ 1 6! 2 9
1 160.1 - 165.0 1 1 1. 1 4
1 165.1 - 170.0 : 2, 3 5 »
11701 - 175.0] ! 1 1 :
| 5 ] i : ;’ ! f
‘; Total 8. 10 26| 141 185] 12 25| 9. 24 70

Environmental Consulting Services. inc.



Table 15. Diversity and evenness indices for benthic macroinvertebrates collected in the Delaware
River between the C & D canal and Trenton, NJ during 1982 and 1963.

SHANNON'S DIVERSITY INDEX

; Depth ‘Season
1 Zone Substratum Spring Summer Fall Winter
H X .
: -Intertidal 2.7851 - 3.0802 3.2315 1.8906 .
; 2 Shallow/intermediate 3.4916 2.0817 2.6620. 2.6783
! Channel 3.5841 1.825C 2.2118 2.6847
i interadal 3.1657 3.2358 0.7155 0.2528
) 3 - Shallow/intermediate 3.4594 3.2005: 2.5370" 2.6013
! ‘Channel 2.6020 2.7307 - 1.7349 2.3846
Intertdal 2.7115, 2.5070 1.6420 1.3569
4 | Shallow/intermediate 3.8069! 1.8279 2.2308 2.7878
{Channel 2.4610 2.3646 | 2.2681,; 1.3870
{Interbdal : 2.6528 1.4474 2.5730: 2.2454
5 | Shallow/intermediate 2.6855 2.7569! 1.4870| 1.6470!
:Channel 1.9836 2.5880 1.8016: 2.5266 .
1 ' ‘ , s
i - Median 2.7533 2.5530 2.2212 2.3150
Zone 2 { one3 = Zoned  Zones
I Median' 2.68155 2.6617’ 2.3164 . 2.3875
Shallow/ ;
: Intertidal ' Intermediate . Channel All
i :' Median. 2.5400: 26702 2.3746 2.5333
PIELOU’'S EVENNESS INDEX
7 : Depth Season
v Zone Substratum Spring  : Summer Fall Winter
i ; , z
'Intertidal 0.6838 0.7387 0.7247! 0.5754
2 Shallow/intermediate - : 0.68475 0.4840 0.60681 0.5571
! Channel : 0.7455 0.4710 0.6393 0.6020
; intertidal i 0.6390 | 0.6585 | 0.7155 ~ 0.1264
? 3 Shallow/intermediate ' 0.7196 0.6588 Q.5778! - 0.5602"
i "Channel { 0.5603 0.6681 0.4688 05962
intertcial ; 0.6502 0.§7OB O.3Q§ 0.85681 :
4 Shaliow/intermediate ‘ 0.7254 0.4229 0.5079 0.6563 :
Channel 0.5519 0.5567 0.6327 0.4976 |
Hntertidal ; 0.7169 0.5589 O.Sﬁ ! 0.9670
: 5 | Shallow/intermediate . 0.5648 0.7450° 0.3501! 0.4761°
'Ch,a___nnel . 0.4877 0.7023 0.5208: 06189
Median 0.6489 0.6148 0.591 9! 0.5858
I ! | i
| . Zomez | Zones | Zones ! Zores
! ! : ' ’ B
i ! } :
Median. 0.6227! 0.6176 0.5638; 0.5819
i 1™ Shallow/ 1 t
intertidal | Intermediate | Channel I’ All
; i ! : :
3 b Median 06591 © 05712 0.5783! 0.6041 .

Environmental Consulting Services. nc



Table 18. Minimum, maximum and mean of lemperature, saliniy, conductivity and dissolved oxy gen
taken in the Deleware River between e C & D Canal and Tienton, NJ dunng 1992 and 1993.

e . ien . e L
B T 2 3 4 5

_ sesson | sprig | Summer | Fa | winter | sping | summer | kan | wioter | sping |summer| Fan | winter | spung | Summer || et | Wi

Temperatuce (*C) Suriace Minimum 125 25 75 50 13.5 220 8.5 25 135 235 10.0 20 150 245 10.5 20

Maximum 150 28.0 11.0] 8.5 17.0 265 10.5 6.0 17.5 250 120 45 7.0 280 126 50

___ Mean 141 257 94 5.8 150] 246 g8| _ 49] 140 26y 107! 38 158 249 113 29

Botiom i‘inknum . 12.5 245 80 4.0 14.0 230 2.0 25 136 240 100 20 50 240 10.5 20

Maximum 140 260 10s 6.0 150 255 100 50 155 240 106 35 16.0 245 its 30

Mean 13.3 252 26 48 145 208 o7 4.3 144 240 10.4 31 15.5 243 108 25

. i 82 — L] N2 4 . OS] IS S | S N5 SO

Selinly {ppY Suripce  Minimum o ] ) ' o o ] 0 0 o o

Maximum o} . [£] . 0 4] 4] [\] [} o 1 4

. Mesn | 00] | 00 . i 00 oof cof - oo 00 o0 L 01 V7 +3 04
Botton  Minimum 0 0 0 . o o 0 o ]

) Maximum 1] [+ 1] 0 [:] [ o 8 4

N ol Moan L1 ool L& ool oo L | oo ool | ool ool zal 4 ws

Conduclivity (umbos)  |Surdace Minimum 80 180 108 110 109 185 140 io] - 100 240 185 179 90 500 185 180

: Maximum 115 206 150 150 145 235 185 175 228 s 400 195 800 5500 6000 2080

... Mean | w02) el 25| w22l 120f  te7| . ise|  22]  isal 2880 229)  79f 203  2518]  i7ee| 654

Botiom  Minimum 0 180 100 110 108 185 145 110 126 245 185 165 160 1365 245 180

Marimum 105 195 140 120 140 235 180 175 165 30 280 195 850 6000 4000 2200

e ) Mean R ws]  ver]  ves|  we] w20  weel  ves|  2e] s3] o ze]| 22| ;] ae]  3e3s|  ises]  ees

Dissolved oxygen {pom) | Surface . Minimum 80 58 9.0 121 8.1 46 a1 120 6.4 47 78 1.8 8.2 a3 8.1 1Y)

Mazimum 12 77 10.5 3.1 8.6 8.6 8.8 126 114 10 21 128 0.4y 8.y 97 132

. Mesn | @8] 88 10,4 126, 89 61f el - 123 97| &7 85 12§ @3] 74 8.2 125

Botom  Minitmum 80 56 85| 122 LX) 43 85 122 7.4 47 81 12.2 8al 62 84 1.9

Maximum 02 74 104 . 127 8.5 8.1 101 127 100 59 88 127 94 72 26 3.2

e - Mesn .28l e8] 100 124 sal . s3] ea] rz4) 92 | 831 85  124) e 6s 93| 126

. Environmental Consulting Services, L.



Zone

Table 17. Percentcomposition by grade classification of sediment collected in the Delaware River

Depth
Substratum

betwesn the C & D Canal and Trenton, NJ during 1992 and 1993,

Pebble

_Granule

Very Coarse
. Sand

Mean Percent Composition

. Medium
Sand

Coarse
Sand

" Fine

Channel

Shallow/ Intermediate
Intertidal

_Combined

Channel
Shallow/ Intermediate

59

20.1

138|

t46]

17

intertidal - . 1eal s3] 89| 233 _ 218
MACombined N _ 102 26 a1 127 202
4 | Channel 20.9 39 38, 79 26.8
Shallow/ Intermediate | 86| 18| 15| 22 50
intertidal ] 143 67| 6.1 144 225

1.7
17
6.3

2.0
1.6

31
1.9
6.3
4.1

2.0
1.7

96|
35|

13.8
9.4

120
233
178
10.0
2.6

- 188
1.8

Combined

153

83|

185

Channel

Intertidal __

Shallow/ Intermediate ||

1.8

o4l

7.5

991
.28
185

. lCombined | 74| 33| = s: _104] 123
_ lstudyarea .o nsl o as| 44| 102] 168

187

LSand ]

21.0)
209
14.5

10.1
14.7
15.0
138

9.1
10.7

7.0

AREEN

Very Fine
_ Sand

224
52
_125

3.6
206
2.3
8.4

37
140
6.5

38|

162
1.8
7.5

Sil/

. Clay

8.3 .

32.2
23.9
105
19.6

41.7
45.6

1.2
28.2

19.3
57.8
18.7
32.3

571

63.9
16.3
450

31.4

~




Table 18: List of bertrue macroinvertebrate stucies conducted i the Delaware River Detwesn the C & D canal and Trerton. NJ dunng the penod 1970 ang <980,

Environmental Consulting Services. Inc.

HRBE Sampling  Samping Number of Senve
! Zore | roximate Location. Da_!res 'reerval samging sites Gear type Regucatos : Sig Resuits Relersnce
i .
il , 4 Perpendicular . Arselrirs (1974)
: Trgrmon. NJ - Aug 1970 - : . Zones (maonty Ponar 880 "1.0and densty Crumb (1978) |
i 2 Burlington NJ Oct 1873 Morthly of study) FPaterson random 0.5 mm dry wt blomass. Crump 1977
i 4; Edcvsione. PA " Nov 197t Ope total: & stes Ponas 7 0.5 mm species composion Basor (1971) |
§ Jung - é ) :
| 4 Edaystone. PA Nov 1971 ? ? Ponar 7 05 mm:  species compostion: Potter & Marmon 1973)
i ) Feb ~ ‘
4. Egdysiore PA  Nov 1974 T anery 3 stations Ponar 2 _0Smm__ species composition Harmon & Stk (1975) .
4 transacts
Oet ~ and 2 stations .
_4-5 MNaamanscreek DE  Nov 198§ Momhiy  strat rangom Sonar 3__0S5mm sensity VJSA - 1986)
; Horseshos band — Sept. Oct. 10 Transects 32and
i 45 Bulkheadbarrange  Nov 1987 Once: sites 1~ 10 Ponar 3 - 17.0.592 mm: aensity RMC :1988)
i Delaware. Van Vesn. :
Memonal: Patarsor ! : H
: Bndge —| Mer 1871 — : Menzes trawi. : rystation; :
8! CandD Canali  Dec 1972 Tuanery- 12 stations _ Biol. dredge 3 k& dry wt. Diomass Tayloretal (1973},
; C Jure - ‘ ) : : aensity | '
5 CandD Canal'  Sept 1871 Morthiy 2 Sttes Ponar 3t 05mm! dry we. biomass | Srutn (1974) .
K i N
A . : Apnl - ( - dersty |
1 5 CandD Canal’ Oct 1972 Sironthily 2 Sites Ponar 3. 0Smm: dry wi. biomass’ Conneily (1974)
' July - : . ; i densty | i
51 Edgemoor. DE:.  Sept 1872  Morthly 9 stations Ponar’ 2. OSmm: dry wt. biomass  Lindsay & Smth (1673}
[ : : i '
] i Qct - | 1 density '
i 5, Edgemoor. DE. Nov 1973:  Morthly - 9 stations . Ponar 2, 05mm: dry wt. Biomass | Oms :1974a_)__i
: ! : : ; 3
! ; ; Jan - : . _ i
! 5 Edgemoor. DE'  May 1974 Monthly | g stations Porar 2 08mm; gensity Orns (1974b)
»i N N . ) o
'4’ . : July - . : : ' dansity
: S Edgemoor. DE'  Nov 1974, Bimorthly 9 stations | Ponar 2; 0.8mm; oy wi. biomass . Browell (1975)
4 . : . i ;
© an- 1 ‘: | ‘
; 5 Edgemocor. DE! Sept 1975 Bimorthly ' 9 stations . Ponar 2° 05mm’ dry wt. biomass : Browell (1976)
-‘i i Wiimmgtcn“ May - 2 stations -
i ] Harbor. DE  Oct 1974 Three totai.  strat random Porar 2__0S5Smm density Beck et a1 {1985) .
b] . .
‘1‘ . FAug 1979 - X :
| 5 Chnstina River. DE ' July 1980 ~wo total 2 stathions ? 2 ? n/grap Rogalsiy & Collier(1981)i
; : ; - } . summasy species| !
5: Logan Township. NJ : None None Nong - None! None Nore | composdion; BioSystems (1980) .
: \ ) ” i ] ; ;
; Trenton, MJ —| Summer - ; 154 totat| : . i . i :
2-5: CandD Canali Fall 1872 Once stations ' i 2 7' species compostion: Walton & Patrick (1973) |
! Tranton NJ - ! ' ! ; i ! summary w!
2~5: C and D Canal| Nong . Nona None, Norei Nonei None! composhon. Asiton et & (1975) .
: : ) H R
] Tranton. NJ -1 i summary spacies | .
2~5 CandD Canal] None None None - Nonre None' None | composition | Batz (1975)
: ’ Tranton. NJ — | i summeary species |
12=~-5: C and D Canal None None; Nons Nore None:  None! compostion® Tyrawsk (1979)
4 1 v H
i B H ; i i ! i
| Trenton, NJ - : . 8Tramects Ekman| | ! density 1
2~-5 C andD Canall  July 1985:  One totail sites 513 Ponar § - 9] 3 __Species composition PAS (19885) |
: ; i ; . )
| Trerton. NJ - Jurg - : ! r/grad .
2-—5‘ CandD Canall Sept 1980° Once! 7 ? i=8 05mm oiomass USEPA (1990) |
T n B
; Trerton, Nd ~ , : summary species
2~ Sl C and D Cenal None None! None Nons None Noml compasition Frithsen et 8l {(1991) |
% Pruiadeiptua, PA - ! | SUMMANY Species
3~5: C and D Canai| None Nons! Nonsg None! None Nons composgtion ANSP (1989)"
! i ’ o T !
[ | Pruageipta. PA - H ! :
i 3-8} - C andg D Canal] Nona None. Nona ! Nonei None,  Nonei species composition! USACE (1990) |



Tabie 18 Composite spacies ket of bentic from e D River tha C & D canal and Tranion, MJ, 1970 hvough 1888 HP= ically p Po=¢ study

o2 | s | 200 4

ZONE 5 (PARTIAL)

TAXON vel0-73] 72] ] woles § 72[ 5] 76l e1] es] e7] soles | 71 72 7a] 74 e8] 7] molps | 7] 72| 73] 74] 75] 78] eo] eel e

. Nt Ry PRt

PORIFERA

SPonaniapacustes b Cperr HT o
“'cm"m“ sm |1 s - 1 o o o ) ) o o e - )
MICROCIONA PROLIFERA - T R e e O e e
CNIDARIA AN NN U U N S D T I ) ] N )
. HYDROZOA T R O N I Y i1 . ol 1 B I N . &

. BLACKFORDIA VIRGINICA R T
COADYLOPHORA SPP. 1

GARVEIA SPP. ) e DU SORNOP SY IS S S . . S RS I EOY I Bt Y
GARVEM FRANCISCANA - N
HARTLAUBELLA GELATINGSA - 11 | ' X

SERTULARA SPP e _. . I i N B 1 *
s s __ I [ (N U U T I DR A AN Y I O O . B
T Thwomor RO R RN AN N U A I B A S ‘
S USRIV NN AN (VR AN (NN (U DU AU A N NN BN A _ 1 1 1.
Aue : o N B [ N O A O B B O
____,,‘}__@L‘_!_’f;ﬂ—@i T ""' ' T TS T ’ A N A D B DS B B o ) B I
mwcocarasee L e o .

NEMERTEA (-MEMERTINEA RHYNCHOCOELY | | <l R ' .

NEMATODA T T T T e ol IR
ANNELIDA e e } R - :
__AEOLOSOMATORE __ ' '
AEOLOSOMA HEMPRICH - . - -
TN TRAEDAE S ok R N Bl P S [ S e e I I -1 R B
LUMBRICIDAE (EARTHNORIS) j:._'___‘“”“ e : _, 1 SUNE DU SNUNE SUPIN NR SN U NV SO SRR P S = 1.

LUMBRICULIDAE :

(UMBRIOAUS INCONSTANS o 1 ) oy '
MEGASCOLECIDAE o 1 Y
M - N S I R R e B R BN Y _ - .

ALLONAIS PECTINATA — .

| AMPHECHAETALEYDI . .

T al S RN NCT o ey R S S T ) T B ‘ . B
. CHAETOGASTERSPP. & ‘ : i .

_ CHAETOGASTER DIAPHANUS ) 1 1 .

o ‘ﬁgm"““‘_—"* "....-.4 T D M A - R . . R . .
Y - B T B A B M I . -
| RIS COMMUNS . . - .




Tanie 19 (conbnued

Z00E 2 TZOME 3 ) ZOME & T IONE 5 (PARTIAL)

TAXON “wplr0-73] 72| es] wolps | 72| 78] 76] a[ es] e7] sops | 1] 72] 73] 74| as| &7[ sojps | 7] 72l 73] 7] 75| 78] eol es| es] e7] wolrs
PRISTINA SPP. . . » . . . ‘

T PRISTRELLASPP I D R A e T T eIy rras T

i N R i

. SPECARIA JOSINAE IO U A N B R B T - ) NN

T STVLARA LACUSTAIS TT1 N T ’ 1

- ruchD* L E ] - ..‘ L -~ - B '.. - ® a
o o = L NN i
Pl I I 0 3 s 0 I 1 1 I | | :
AULODRILUS PLURISETA - i Irr vl 1 ’
BRANCHIURA SONERBY! N . R B e

BRATISLAVIAUNIDENTADA | ) ) 1 ' V .
HABER SPECIOSUS . .

" UMNODRILUS ANGUSTIPERSS. | S : : .
. LIMNCORILUS CERVIX e . . 1 IR P I N A .
LIMNOORILUS CLAPAREDANUS ) et T . N .
T UMNODRRUS HOFFMEISTERI N I I I PN PO R IO P (N . N S R I
T UMNCORILUS PROFWDICOLA. - T Urr I T . :

 LIMNODRILUS UDEKEMIANUS » L L3 ) L - « s e
L

" QUISTADRALSS SFP (= FELOSCOLER . . . I I .
QUISTADRILIS WL TBETOSUS . ol ool .. el

 QUISTADRALIS/ SPROBFERUA PP . : :

 SPIRCSPERMA FEROX (= FELOSCOLE X FEROX) . L
TUBIFEX SPP. ' e

TUBFEX TUBIFEX - ‘. .
T TUBRICODES HETEROCHAETUS ) ’ ' 1T ' ) REEE .
o e Lot S0 R B NN
T umoenTRED auGoomaETE w2 | T T T A . 1" r{v1r-uviaisrr N I IS D A 7 «]
~ NTED O o Sttt bt . » :
' mm_a____mf.._.’;.'.‘ o - B I AU TS S R I ) N U A ) v :
" HIRUDINEA - i j -. ;~ '“:‘ 'O C B A RN R D R PO PO A - I BN IS PO AU P

GLOSSIPHOMA COMPLAMATA i 1 11 .
MELQEDELIA SFP . * A 1.1

TwompELAEtONGATA 1 1 . - . . . o]

" MSCICOLIDAE

_ CYSTOBRANCHUS SFP._ v ‘ . .

wmmﬂuwwmsrulwmausm R »

 PSCICLARUNCTATA_ BE: N ) - .

i l . P SN Oy N . - o N i . - "
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Table 18: {coninusd).

B R R

| 20ME S ®ARTIAL)

TAXON 1wjro 73] 12] as] wolps |72 15] 76] e1] es] 1] solps | 1] 72l o] 7] es] e7) soles | 1] 2] 13| 24| 18] ] so] es]
_POLYCHAETA — L [P UV DO NS TR A A B T * . :

HYPANIOLA FLORIDA (=H. GRAYD

- MANAYUNIIA AE STUARINA S S O e N T _
T T T MANAYUNKIA SPECIOSA i Y I B OO O O A e
T MEDIOMASTUS AMBISETA B Ao | , I O I 1 . ;
T NEFEIDAE - - - NN N . 11111
L hems-neantregsuoemea L L L L] . | 11
" SPIONIDAE . [PV U DR N TUNNS NS DU N IVUN SN AU NS TS SO DU AN M

SCOLECCEPIDES ( ~MAREMZELLERIA) VIRIDIS N e B N R I 1 1 S I T S . "

FPOLYDORA SPP.

MOLLUSCA _ )
BIVALVIA . B S R DO . N I I B e b i T
| _AuDaRaovALS . . :

. CONGERWCONRAN - .
CORBIULA FLUMIEA o IR RS I -1 el .
MACOMA SPP I e S O I . ' ‘
MACOMS BALTHICA ) ) o I ) [ B
MULINIA LATERALIS - ) ‘
s > S e e R N A B R 4. . RE

_ SPHAERIDAE (FINGERNAR CLAMS) | B IEE B <1 1.

T T R : A A . . b . . .
PISIDRIM CASERTANUM T IrIorIrIriyaor e ’ 3 R B A
SPHAERIUM SPP o ’ ) Lt ’
SPHAERIUSE TRANSYERSUM

SPHAEQNIM STRIATONUM
UNIONIOAE CERESHWATER MUBSELS') "

ANODOMTA SFP. N
ELLIPTIO COMPLANATA R . ' ) 1Ty T
LAMPSHLIS OCHRACEA . .

. LAMPSILIS CARIOSA — b2 R

LIGUMA NASUTA N ]

GASTROPODA o NS T 1-
| CANFELOMASFP. . ¢

GYRALUSSPP__ o I ) .
HELZOMA SPP. (- PLANOREELLA SPP in pery 1 ) )

PHYBAWNTEGRA | i ' 11 .
VALVAIASPP T e )
T vweanus see B I .

ANCYLIDAE I N B RS R - T 171 17 T . o afa

o




Tate 19 (Condiued)

- ‘ZoME 2 ) Tz0ME 3 - Z0ME 4 . ZONE 5 (PARTIALY
TAXON welro-73] 72 e8| solea | 72l 78] 78] et} es] 1] woles § 1) 7] 73} 74| es) e7] sofes } 71] 72| 73] 74] 75| 78] eol ea] es| e7] woles
. AEVAPEXSPP e I T * . -
HYDROBIDAE I B - L mEs B HEXN B
T CINCIATIA WINKLEY! - i NN 1 1 1
_PiYSIDAE _ . - — . . — I B
ARTHROPCDA ~ _ o L 1 - o
(ACARIFORMES . [ O I
. . HYDRACARINA Lt i I W N °
.. CRUSTACEA T D Ao N B D A
CLADOCERA . . . .
~ LYOCAYPIUS SORDIUS o .
LEPIODORA SPP. - .
. .
.‘ L] L] »
- B - -
o 1 -
o - - - - -« -
- I T N O O - A0t :
[ Y N D N N . » . o] - -
T EPTOCHEINUS PINGUIS i B A A ) i -1
LEPTOCHEIRLS PLUMULOSUS . N .
MONOCULODES SP | (WATLING S . .
_GaaMaRDAE N TR S B . . .
Wmsm - » - - - - - - - L L] - L] L] - - L] L] - -
T GAMMARLIS DRIGER B AN DR B DO e B sleolnloe o
 GAMMARUS FASCIATUS o NN T AT R R Y1 .T
 GAMMARUS MUCROMATUS _ Ly - N .
_MEUTASPR e g e ) . “ .
. MELTAAPFENDICOATA . . . B . .
.
I NE 3 . ,
. .
- o i - - ® Y
.

. - - -

. CHRDOTEA MLMYRA ) REREE . o clelefe]f- slelafats
CYATHURA FOLITA LU TR BN P O el el P IO RO I R I I I I B O O R R
EDOTEA TRILOBA . . .

DOTEA SPP .
ASELLDAE o .
CAECIDOTEA SPP (.Aseuw a8y . . . .
ASELLLS CORMINS . -
ASELLLS w1 ARS : ar
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Table 18 (contnued)

o e

;ZOE] B A ZO?E 5 (PARHAL)' '
1] 78] ss “n[ 72| na| 14| 5] 70| so] sa] w5
i CALLINECTES SAPIDUS N U D L T A U O N R B T riere .
__CRANGONSEPTEMSPNOSA __f 111 1 I B . 1. N R EE .
| PALEMOMETES PUGIO ' * . :
XANTHIDAE
. AHITHROPANOPEUS HARRS! o ) : R ‘
3 T B B B A0 . v ' e
| ePvewgROPTERA 0 N b i
T marmsser N OO O S O A N N .
L cacmissep - e . * N i 1
_ STENONEMA (BIPUNCTATUS GROUP) SPP o | ) i i
T TSTENONEMA poss HETEROTARSALE K N B O
.. ImooRvTwogesSseR. b L4 4o
[ smmEwesser IO U NN R IO O N U PR DU UG T B A I RERRRE
TRQC_Q_P!E;RA . 5 . N B I B e T N
CHEUMATOPSYCHE SPR ‘ *
__HESPEROPHYLAX 3PP L I O O T O O T ;
__HYDROPSYCIE (ifde groug) SPP <l '
. wonoesycre Prvigpara | ¢ :
e tOROPTRASPR. N DR ORI D A . .
- MEUROCUIPSIS SPP. T <1 1 1 N ’
. cecemwssep AU S R DR L e ne ' a0 e
._DPERA SR Y DO T : B 1 . . .
. STRATOMYSSPP. . ) BN T - ’
... CHAORBORUSSPP. . R . .
crmosonseuwcreenws - f L L L oy AL L b U | .

1%




Tabie 19 {contnued

ZO0KE 2 ” “Z0HE 3 TR omE s T ok s paRTian

U DRSS AU

TAXON “we[ro73] 72] e8] welPs | 7Z] 78] 78] @1 es] e welPe | 7i] 72] 73] 7a] es] a7) wo]re | 1] 72] 1] 7e] 75| e[ 0] ee] 5| e7] wolPs
PSYCHODA SPP - » =T ) 7 < Tal 75| T8 80) 4] L
TELMATOSCOPUS ALBIPUNCTATUS o .

" CERATOPOGONIDAE , r e . : . . ‘ .
CuvoDaE . .
TPUUDE A . .

LIMNORBA SPP B ] o . ) Ty )
- LIMNOPHORA DISCRETA ) D O N e O I T 1101 T T
— o Ziel SR IR . N N R A S N N ) A ) A ‘ A T ) .
S wmuusm — el A | ) - e . I
" CHIRONOMDAE T T S i R S Sl AL SPAR NP heKl e SO N PS8 S R O OO I
TownonomerE 17U 1010y 1T 7+8 7 ) ’ - .

TANYIARSIN o ) . .
| CLADOTANYTARSUS ‘ ’ . . : .
MCROPSECTRA i ) . ) : : . .

mEOTANYIARSUSSPP ) 3 . o . - . . .

»
-
e}
.
»
.
»
»
»
.
»

s

»

" CRYPTOCHIRONOMUS SPP - - B

T T CRYPTOCHIRONOMUS FULWS ) B ' B ’ .
ocoremovesse | L L AL ] 1.1 . . .
... DICROTENOFES NERVOSUS . ; . R 2 T T P I : .
T awrommpseessr - . : - .

NARRISCHIA SPP ) ]
T POLYPEDIL RS SPP. 8 ’ . . A : : )
T POLYPEDILUM SCALAENUM . 1 - : » ) :

T N T, N AU S AN A N3N U A PR SO A N 7 » -
PSEGDOCHRONOMUS SPP ’ o A B T A . : .
 ORTHOCLADINAE. ) . . .
" ACAKOTOPUS PP (=TRICHOQLAOWS SPP) | g ’ X

“

T cmoororuvoRtmocaaussee. . § L T e T Tl e . - +-
NANOCLADUS DISTICTUS T 1T B I A e - . - -
" s”"“w Tm T o TETTYCY ¢ v b A - s DR et P R — pe . S N S — N . . . I .
PSECTROGLADIUS SFP_ SR Skt (R Tl SR Rt SRR Rl St SRS Bl Bl Sl B R I NI B = e I
TANYPQUI“IE T T e - s BRI - f— s e st S Y SR . B
T TABLABESMYA PP ~ o . B .
i ABLABESMYIA EXCEPT ANNULATY GROW® | | L T L T _ Tl

APSECTROTANYPUS SPP § o o . Rl & i S S B - BEN B ST g - . g B I U SR D
COELOTANYPLS SPP. v : B B -1 : - - 1.

T rewimeupaser B : - - -k .
 PROCLADIUS CULCFORMS o 1T S Rl e o . .
_JANYPUSSPP. . , ' ) i R : . e
Jecroeociaizamiozon T | Pl ) 0 8 I O A R A ‘

| PECTINATELLA MAGNFICA_ o
" PLUMATELLA SPP

" AMATHIA VIDOVIC! ) ‘ S IS B S SN A e 1. R
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Table 20. Dominant taxa of benthic macroinvertebrates, by density, collected in the Delaware River between the
C & D Canal and Trenton, NJ, from 1971 to 1990, as reported in. or calculated from, cited studies.

' 1
ZONE °
S

| YEAR DOMINANT TAXON AUTHOR
2 1971 Oligochaeta, Chironomidae Anselmini (1874)

1972 Oligochaeta, Chironomidae Crumb (1976)

1973 ‘Oligochaeta. Chironomidae Crumb (1977)

1990 Oligochaeta USEPA (1990}
3 1985 EOligochaeta _PAS (1985)
: 1990 !Oligochaeta ? USEPA (1980}
’ 4 1971 iOIigochaeta gPotter & Harmon (1973
; : 1974 %Oiigochaeta, Hirudinea : Harmon & Smith (1975)
‘ ;' 1985 gonJgochaeta. Isopoda, Amphipoda - EVJSA {1986) ;
.j , 1985 | %Oiigochaeta ' PAS (1985)
| 1987 :‘Oligochaeta, Amphipoda, Isopoda | AMC (1988)
‘ 1980 | Amphipoda, Isopoda 5} USEPA {1980)
, 5 1971 fOIigochaeta. Amphipoda ' Smith (1974)
I 1972 §Oligochaeta ‘ Taylor et al. (1973)
: 1972 ! Oligochaeta, Amphipcda Connelly (1974) !
1972 Oligochaeta, Amphipoda 'Lindsay & Smith (1973) '
1973 : Oligochaeta, Amphipoda x Orris (1874a)
', 1974 | Oligochaeta, Amphipoda ,%Broweu (1975), Orris (1974!3) !
: 1975 | Oligochaeta, Amphipoda Browell (1976) i
{ 1980 | Oligochaeta, Chironomidae Rogalsky & Collier (1981)
1984 | Oligochaeta, Polychaeta, Chironomidae l Beck et al. (1985)
| 1985 | Oligochaeta, Polychaeta | VJSA (1986)
1985 | Oligochaeta, Amphipeda, Polychaeta PAS (1985)

1987 |Amphipoda, Isopoda, Polychaeta RMC (1988}

1990 _|Polychaeta, Oligochaeta _| USEPA (1990)

Environmental Consulting Services. .r



Table 21. Total traphic suppon valuss (gAv?) fos white perch < 150mim fork lengh determined using he Bernthic Resoures Assessmaent
Technique during summar 1882 in the Delaware Rives betwasn the C & D canal and Trenton, NJ.

ZOt&l. - ssias 5 8 5 .
SUBSTRATUM

SZECLASS ()]~ 630] ~  338[ 260 deo] T osol " TTed] T 338 2.60f V.o 160
Oligochests] | e 00M3] 00438 | 01093 06367 0.8520 0.5606|

Polychasta]

prnphipodal e I o 00154 B2
Isopods B D 0.0271 0.0561] ~ 0.0M89] i

Chlionomidae o 0033 oo0e87] o4s00} 1 o o __00285] 0.0000]
Molkuscal 0.0416 0.0457 0.0135 0.0003 0.0101

. Amphipode] 1.0000 ’ 00156 01897 € 7478 0.0363 0.4008] . 0 4568]
_ opodey E . 0.0071 0.0037 0.0008 0.0005
Chiohom ldas; - 0.0076 0.0022

C0000S| " 0.0150] 0009

isopodal T T T T Ty T T T T
Chironomidae R IS U SUNUII IR SR S

.. Shaliow/ intermediste P Channsl
338 2.00 1.00 0.50 6.90 335 200 1.00| 050}

O (T4}

S|
oowel . ; eomry ot .. .
T 7] To4dio]  Coazwl  oo0ed7] U] coied T Toarnel Todmel  oaser| - o2mal  osmmol  o3osel
0.0380 . oome 0.0002 0.0005 B T o
- 00060} - - ;

.0008

0.09) * 00013 vorrsl o0u2]  o.1ass| 00157

00004

LLeeseel L el T o)
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Table 21: {continued).

zouel - r 3 4 J
SUBSTRATUM| Intertidal I Shallow/ Intermed L § I Chanoed
SIZE CLASS (mm) 830 335 2.00] 1.00 0.50) 630 335 2.60] 1.00 0.50 6.30 3.35 200 1.00 o
L . B S S T N I S .
Oligochasta _ 0.2602 . ooo64l 005 . 0.0334 0. 1002 0.3688;  0.3674
Polychaste] 1 ~ 0.021 0.0372
Amghipods _...}. ...008201 015721 - 01904] 025805 .. 0.5060 | 7464 0.2105 0.0054
Wopodaf o . 02W2 02541 014741 0.0173] 001321 0.0473F
Chi ideo{ G.0080] " 0.0173 . e 4 . ..00192 [ . . 00145 00355
Molkuscs 0.1633 00850 0.1626 0.0161 0.0784 0.0003 0.6003
Proporian of
Stemach conteta)
Oligocheste! | . __ 1 | 03082 o@sy | , e . —
Palychaats :
ferghipods) ) ) € 4u81 0.0078) 0 07 0.6383
tasopods) . 0.0078 . e . :
Chionomidees 1 1 1 ] 00w IO IR — . B . _
Tphis suoport veluel -
Oligocheetal | o1044) coos8) | ] R e
Polychaatal . I . N RN TR I
Amgihig 00034 00002 01179 0.0865 0.6300 01345
Isapoda N T T " ot T N B R - £
Cwonomudas] 0023 ~00008| ) e
Molkuscal | :

Totel wophle wapwartadw?l T T TP eww] T T TR T T T T T T T e eas)

U cd e am A e

2 r__‘_...-.‘.__._- s g 5 2 e e Cem . 5
SUBSTRATUME . C e MMefde .. Shellow/intemedisle D g — Channgl
SIZE CLASS (mym) 630 338 200 1.00) 0.50 6.30 335 2.60] 1.00| 6.50 6.30 3as| "~ 200 1 00| .59

Sediment blomass gin’

Oligochasta) . . o8l 1 1 o __1__oo0ws _ ocoxol ~ 00041
Polychaste S I S D 0.4401 1.0142 0.8242 022i5] _ 28902 0 0249
Amphipods T T aeiss 0.03%3] ~ 0.0018 01i58] " 018 0.0287] "0 0066

6.1301] 0043|6110 0.000
00019

tsopoda
Chironomidae)

Molluscal T T o T 00082 i ’ -

e j MO | DATA 04282 ] Toamal T eaen
N . 0021
"Polychastal SRS NN U SSRGS NUSRRN S - S S
Amphipodel o B 0.0283 00181 0.0075 00054
lsopoda : -— - . ABA___F B
Chironomidead ) o T @




Table 22. Toial irophic suppon values (@A) for white parch > 150mm fork lengh deismingd using he Banthic Resources Assessment
Tachnigue during sumime: 1992 h the Delsware River batween the C & D canal and Trenton, NJ.

2 k Z
Shaliow diste Channel

ZOM[ 2 l
086l T 6.30 3.35] 2.00 100 0860 8.9 3.35 200 " 00l 050

SUBSTRATUM] . Wiettidel
SIZE CLASS (vun) 6.30]

2.00] 1.00]

o O L e | 00343 0.0438 o .9t083 06367 00772]  0.4165

ooz0| 00083

isopoda .
Chironomidas) 0.0343

00008 00176

Molscaf | | 00418} o - " 0061| 0.0086]

Oligodhsata O S N NV UUNM R

Polychsela . i SURNURUNUUN UGN SV S T S L
Amghipoda 0.0118 0.0128 0.3008 —_]..NO | DAIA _02782]  05212|  o0.a8d2
N B 00002]
Chiconom idae ) -
Sdotiuacs;

Ladi - e — [RNS—.

96

SUBSTRATUR e i
SIZE CLASS fmum) 6.30] 33 2.00] 1.60] 0.50|

ZO'E' 3 3
Shallow/intermediae . =~ fF _ o L
2.00] 1.00, 0. 8.20 3.35 2.00 1.00 0.0

Oligochaata 00350 oo0oe|  o20s9] 0.136| 037es| 0.8106]

Polycheats] .| T T I D 0.0530] 00287 5
Arnphipod T o.oaso] 00823 00ise) G.0416]  0.1210| 0118,
0120 1 0.4818 3008

14| 0189 0.0104] 0.0%7

nN
o
=
.
=1
w
B
i
e
-
H

|

1000
‘olo

!
:
|
1

38

[~4E=]
Bs
5
::z§
oo
g2

Molksca 0,198 0.0258 0.1452 0.06077 0.0217] 28@8| 00086 -
. o N SR R A S . [ PURNRNURUNY AR SOV I - e
Pobyohmatal T T I . o L U R
Amghipode; NO |  DATA - . .02%0| 06| 0029 S DU NO DATA )
Gmam;un____‘____ T . oy I N -
- — .
Joghls mmoon yalue
Oligocheatay | | _ _ oL T R n e .
Polychasted | . | _ e NS D .
Aenphipod . . . N 0g0t0]  0.0317] 01585 N
sopodag | - o . TSR . —
Chironomidee] B -
Mothugce] o ~ ~
- BN SUCI P
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Table 22: (continued).

S 5 Pk R e s B BT A s S o i < b s " s it e Lt i ek £50EEA e, s i e wm e

20N 4 '] g
SUBSTRATUMG Weetidal , - - Shellow) inteamadiste . ey, Chenoel
SIZE CLASS (mm) 830) " 3as[ " Zoo] T Treol - o 630] " as8[  Zo0]  1oof oS0  6aof Taas] 200 100

oemz| oz 0308 o004 , 00954

Oligochasta] | 02692 ! ] , 00120| 0034| O1002]  0.3686
Polychasta oo4z| oo0®i] 00372

whipoda | o0vas| 00089| ‘Tooz08f < | "} T00520| " 01572 " 0.1604] 02508 05080 i7464] 02105
isopodal 0218] " | "o0ioey” T T |T02372] 0.2504| —0.9474] “00y73] T T _00132] 00473
Chironomidae] _ 0.0080] 0.0173 .036] _01330] "oy T - 0.0192] 00485 I D 00145
Mokusce) 0.3083 0.0082) 00110 0.0041 0.0880 0.1826 0.0161 Q.0784 0.0003

= - . DU SR SO e ; SR

Oligochaslal | . 0.2080

Amphipodal] 1 ). _osors S 06758] 02407 0.0833) o NO DALA
62z;0| o057}

0000sf T} 0046| " ooxe| o
" Z6.00068] - JRNDI DU U IR A R
L7 N NN 31/ DU

2 I 5 - g . ‘
SUBSTRATUM| Iniadidal . . ‘Shellow/ intenmediale . Channel
[ 8.30,

SIZE CLASS fmm)f  8.30] 395 2.60] 100 0.50 ‘830 3.35 2.00 1.00

Oligachectall 0.0006
olychaate ) 0.4451

ampripods] © " 1 | _oowus| “oowmssl oo . _.|. opwo| ooz:0
S D . R l 0.0050] 00202
Chionoemidaef 1 " 1 T 7Y T olotB2| | 00123 - S

Amphipade 00010] ooOm7 ogmo‘n ] 00503] ©o0111] 00003 ) oooo1| oose7
topadta 00000/  0.0002

lodyph mmeengbetl " T T ooosy 60847 ‘ -‘

- PTG e o s et e b oo e ol e o




Table 23. Tolal traphic suppon values (gim?) for striped bass < 100 mm fork length d using e B Resources A
Tachnique dusing surnmaes |m2nm0dmu¢ﬂwwbmmc&()cmmh¢nm NJ.
zonel ez = 2 2
SUBSTRATUM didal N —— Shallow/itemediate } C Chawel .
SUZE CLASS {mm) 6.30 335 2.00| 1.00 0.50 6.20 3.35) 2.00] 1.00 0. 8.30| 3 2.00 1.00 0.50
. - l -
Cligochasta 0.0343] 00438 . 0.1083] 06387] 08620] 08343] 00772] 04165 06560] 0.5008| 01894
Polychasta . . R | - ) L
Amphipods e _ | __00154] 0002 S 00139 00296  0.0083
tsopods 0.0008 - _ 0.0271]  0.0561] 0.0240 IR S I N
Chisonomidias) 0.0343] 0.0687 0.1500) 0.0285] 0.0154 71 Toooos] T o.0t7e
Bokusca) 0.0416 2.0565 0.0388] 138460 00467 00135] 00003] 00013 0.0101] 06088
o e — m . -
Siomach sonlenis
Cilgochaata e ~ A B
Armghipoda) 0.1650 0.0750 0.0417 NO DATA NO DATA
Wopoda} - 00731 03O
Onkonomidesy SO PR SO 01683  00e17)
Tmahic sugped vabie:
Oligochaeta - U R IR B I D AU I
Polychasta) e N -
Amphipoda T N R ) s B -
fsopode; -1 N ~ B ~
Chironomidae) _ 00137 _
Molkusca) . - N .
Telel homhts: sugoar abm® - Y - N
ZONEI"““‘“““““”‘ g e e e e g e e g e
SUBSTRATUM] = artial . . ) . Shallow/ intemmediaste . L Channel
SIZE CLASS fmwm) 6.30] 2.35 200 1.00 050 6 30| 335 200 1.00 0.50 630 3.3 2.00] 0.50|
! (R SN R
R Oligochasta _— L 0.0350 00360  0225] ©01W6| 03765| 08108] 07911] 02006) 00R8| 00753] 02318] 03192 0.1764
Polychasta - o R 0.0539] 0.0287] 0.0025] 0. 0.0608] 0635
Armphipod 0.0354] 0622 00154 0416 0.1219] ~ 02556] 0.1137) | 00eei| " 03573]  0.0814
sopods 0120 ] .481 -3058]  04as0| 02054 00801] 02316] 00#5] 0.0315
Chisanomidesy o 60978 . 1424 6.135] ).6104|  0.0397]  0.1380 2895 I ) 0.0811| ~ 0.0288)
Motiusca 0.1616) 0.0268 0.1452 0.6877 00217] 26628| 0.0088 0.0041 ’
o - J N -
Sionash eontents
Cligochasta IS WAL
Polychaste U A R I I S A
Armghipod B NO | DATA 1T T
tecpodal ’ h
Criionomidae] =~
boiusce
Teombic mupgon velie
mntxmﬂni o082 - | 1 o
Polyohasts N . - - )
Amghipod 00060 D o o
fsopode] R ] .
Chironomidaef =~ _00w80; -
Mokusca = ) - - - S
Toial Yoohls sugpon aim® _ 2 - o .
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Table 23: {continued).

ZOPEI
SUBSTRATUM|

Intarticinl

Shaltow/ bt

4

amadise

SIZE CLASS (mm) 630 "3.38] 200] T 1oo - % 1 2.00] 100l "7 osof T 830 T das| T 200 " 100 050
— e -
Ofigochsats) 0.2692] 0282V 03408 o 0034]  01002] 02686] 0.9674
clychaste] | . 002 00R) N .
Amphipada 00148} 0.0060 00520] 01572 05000) ~17484] 02105 0.0064
tsopoda G214 02372 02524 T 00132 0.0479) ]
Chisonomides;  00009]  0.0179 0056 0,130 | _0.0145] _ 0.0355)
6.1083]  o00082] 0.6110 0.0080]  0.1826 0.0784 0.0003] 0.0003]
Ptopalmdl = 3 [
Oligochaste I N R I S — I -
Polychasla] -
Asvphipoda 1.0000 0516 00851 NO DATA
lsopode] B I D 0.4043
Chironomidae) - . N I
g
Tioohic mipport yaluey
- Ofigochesla - T JE. —
Polychasta) do .
Chisonomidse) | N T 5
Mothsaca] - T B
Jotal wophlc suppor Giw’] - .
ZONE L (] = g T T e e

1.00|

Shad

'8.30) 3.35

1.00

0.50]

RNy

630 338

Oligochaata . ooo08y  §F 1 0.0148 00230; o00050f 4 . 0.0016 00041
Palychasta AT T T T Toaset] T v01e2] T 06242 0.2215 09537] "26803] 08567] 035631 00249
Amghipadk 0.0145]  003%3]  0.0018 01156 0118|0087 ooae] ..00400] " 00%30] oﬁ‘i&i
lscpoda, - 0.1301] __0.0413] 00110 0.0085) - 00060| ~ 006202 = 0.0028
Chivonomis — sz oo ) ‘_’:‘wﬁ“"
Molkisce B 0Vi41| 063 ooy T [T ) T
P e o A . .
Oligochaeta |
Polychaslal  1.0000] ] L I A I B RN R o
Amphipoda)] ) 6.3198] 05155 0. 1640] - NO DATA
sopedal T _ .
Chiconomidae R _ I D - b
Teophic suppor valye:
Oligochaata
Polychesta] - ) -
whipoda] . o T"0.0357] 0.0148] 00003 B .
feopodal " - - RURRU I :




Table 24. Tois iraphic suppont values (gAn) foar striped bass 101 — 200mm fork langih

Technique durng summer 1982 in the Delaware Fiiver betwaen the C & D canal and Tranton, NJ.

detenmmingd using the Banthic Resources Assessmant

Environmental Consulting Services, Inc.

- ZONE 5 % T
SUBSTRATLM ) 1 __ Shallow/ intemmedi IR Channel )
SIZE CLASS (mm)} 6.30 335 2.00 1.00] 0.50 6.30 338 200] 1.00 0.50 6.30] 3.55 2.00) 1.00) 0.50
Sedimant biomans oin®
Oligachasta 0.0343 0048 _01083] 06367, o080 0833] 00772 04165] 06560] 05808 01604
Polychasta ~ _ e o R o
Mrghipoda o U I S 00154; 0023 00139] 00209] 00083
lagpoda) T 0.0008) I 00Zi] 00581 00249 T o L o
Onironomidae) 0,0343 0.0667 0.1500 0.0265] 60154 - " o009 0.0178)
Mokusce 0.0416 20555 0.0368] 138460| 00457 00135 0.0003]  0.0013f 0.0101] 0.0088
o e
Siomash oondants]
Ofigachasla 00153 N . R R
Polychaats
Amghipods 0.0458 NO DATA NO DATA
o 0.4504 0.4885
mek‘. b [PV SO ——— - -
Mokusca)
Olgachests] | Y07 R o R D o
Polychaste] - - i K
sopods] . ..00003)
Chisonomideef _ e - . . S
Bdoluscs) . o N . N . -
Tota) Wophls suppor gin’ A o - - = e
q
zo~el ] L R R T -
SUBSTRATWML ntedidad ] .. Shellow/intenmediate ) e Coannal
SIZE CLASS (mm) 8.30) 3.35 2.00 1.00 0.50] 630 335 2.00] 1.00) 0.50} 6.30) 336 2.00 100 6 50
Oligachasla 0.0360 0.0300 0220] 01%s| 093785| 08i08] 07911] o2me] oooee| oo7s3]  0239] 023192] 01764
Polychasta ) — 00350] ~ 00287]  0.0025] ~ 0.0685 — | 700608 0.0385 B
Amghipodal 0.0358 X7 0.0154 0.0418] _ 0.1210] ~ 0.2258] _0.1137] “ooeel] “03573] o00s1e
eopoda] 0120 04819 1.3008] 04280 aml 00e81| 02916] 00485 00315
Chironom ldaey B.0975 1424 (XK= 0.0104]  0.0307|  0.130|  0.2605 0.0088] ~00811) 00888
Bhoth 01819 0.0%58 01462 0.0877 00217] 2608 00886 0.0041 “‘
"I e I . R
Oligachasla ‘ 0.0084 )
Polychasts ST IS TS S SO R R S ]
.. D075 _ . ,9.!_52] L) - NO DATA
lsopods T 0400 04867 0.1288)
Ohisonomidas T T T oomie] | oomy ) ) )
S .-
ORgocheatal N o 00003] . _ N .
Polyohaatal R B - T
Amghipoda) - - 0 Q001 .
Isopodal 000484
Ohisonamides [ 3] 00002
m._*
lciel bohic migwor a0 - e e 000BY e [ RO .

,‘)r}-z



SIZE CLASS {mwm)

Table 24: (continued).

ZOl‘El
SUBS TRATUM|

Shallow/ Intermediale
2.00

. Shallow/ Inlemediste
338 200]

. Channel

Channel .

2.00 1.00 0.501
01002| 02686 = 03674
1.7404} 0.0054

90132 )

0.0256
0.0003]

NO DATA
2.00 100 0.50)
i 00016,  0.0041
0.8557] 0.3%83] 00249
00400, 0020 00006
0.0050| 0O22] O00ES
6.0019

. No DATA

{.

07




Table 25. Total iraphic suppodt velues (gin) tor striped bags > 200 mm fark length

o ined using the Banthic Aesources Assessmant

Technique during summer 1992 i ihe Delsware River betwsen the C & D canal and Tranton, NJ.

ZONE
SUBSTRATUME =
SIZE CLASS (mwm) 8.20|

. ' -
Oligochast

= fupoe.

0.50]

Potwhacs

k ade o

lsopode

3.35

__0.1003

2

2.00]

1.00

0.6&0]

| 6.6154] ' 0.0G

© 00139

0.0271

0.0249

Chilkonomidas,

Molbusos)

0.0343' 0.0867
0.0418 0865

0.1500]

B S

0.0388

0.0457

0.0003

Proporon of

Qligochasd
Polychests
Asnghinods

Chisonoss

A

SIZE CLASS (mm)]

Sedimant bisnase ghn®
Oligochaet

Polychaetal

L ade o4

Chisonam

“NO DATA NO DATA » NO DAIA
i o R -4 IR 3
.  Intenical Shattow/ Intermadiale Channes
8.30} 335 2.00 1.00 0.50] 4.30 3.35 2.00, 1.00 0.50; 4.30] 335 2.00 100 €.50|
= : PSP = . SN i —_ =4 — -
e S 0.0350 ©0389) 02259, 0.13e] 03765 08108 01784

o.101e|  0.0258]  0.1452 0.6217| 28008  0.0688
WO _ PToama || ST IR oA T T T T L No T | oAt |
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Table 25: (continued).

ZONE
SUBSTRATUM|

SIZE CLASS (mm)

6.0

1.00

6.30

3.35

fedimant blomess gin’
Oligochsete

0.2821

0.3900]

Polychesta =~

Amghipods

).0148

ogote| 0.

_oowol

lsopada
Chiie i

Molhuscal

Peoportion of

t')llpo(tmd.l_____w n

Polychasts

Amghipoda|

Isopoda)
Chilsonomid:

).0214 004 02wz 0254 ~_6.0173) -
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APPENDIX A-1






Appendix Table i-1: Chroselogical listing of physicochemical data, and number and deasity of benthic sacroinvertebrates
.collected by Ponar grab in Zomes 2, 3, 4 and § in the Delaware River between the £ & D canal and
freatoa, BJ during 1997 and 1993.

Date 4/28/92 4/28792 _ ’ 4/28/52 4/28/92

tige 1628 1136 121% 1386 -

Location 3313 1336 1344 1261
$ide Flood 2 Flood §lack Flood Slack Ebb |

Feap. (L) kir 12.5 13.4 12.4 - 16.4

Sarface S 14.9 13.§ : 14.4 14.5§

Botton e 14.9 : - -

Sal.({ppt) Surface ; 6.9 8.4 6.9 8.4

Botton 6.4 8.9 : - -

Lond. Sorface 122 189 - 118

Bottor 118 189 , . . -

D.0.{ppn) Surface ~ 8.1 8.3 ' 8.2 ' 8.1

' Botton 8. 8.1 .. - -
Depth(feet) 18 T0 24 450 6 490 § 390 4
5/aZ 8 n/e2 & a/a2 1 . al/e? &
HEHATODA 6.8 @ 8.6 ¢ 1.8 2 $.8 &
0LIGOCHAETA 6.6 @ 8.8 o 5.6 4 8.0 @
PARANAIS LITORALIS 0.6 @ 6.6 ¢ 75.6 & - 6.6 @
URIDEWEIFIED TUBIFICID 42 , 1639.7 5§ 1.8 2 132.3 7 267.9 1t
LIMNODRILUS BOFPMEISTERI 176.1 ¢ 18,9 1 g.¢6 @ 6.8 ¢
PISCICOLIDAR 8.8 ¢ 18.9 1 80 ¢ U N |
SPIONIDAE g 2 18.9 1 8.0 @ 6 ¢
CORBICULA FLUMIEEA e.é @ 18.9 1 6.6 4 6.8 @
GAMMARTS §PP. 18.9 1 8.6 4 N | .6 @
CTATHURA POLITA §6.7 1 18,9 1 J5.6 4 80 @
DIPYEEA : PURAR 8.8 1 8.6 @ 8.8 ¢ .0 4
CERATOPOGONIDAR ; LARVAE §.¢ @ 18.9 ¢ ¢4 @ 6. @
BOLYPEDILOK §PP. LARVAE - 132.3 7 378 12 287.9 11 e 2
CRYPPOCBIRONOMOUS SEB. LARVAR g4 @ 8.4 ¢ 8.9 | ¢ @
ORTHOCLADIINAE . LARVAR 18.9 1 6¢ 4 0.4 ¢ L X I |
CRICOTOPES/ ORTBOCLADIUS SPP.  LARVAE s @ §g.¢ 9 .4 & 18.5 |



ippendiz fable A-1: (coutinued).

Date 4/28/92 4/23/92 §/29/92 §/29/92
Tiae 1356 915 1815 124§
Location 1218 £218 €236 1276
Tide Ebb 1 Flood | Flood | Flood 2
Tenp. (C) kir 18.5 i1.4 12.9 - 17.9
Surface 15.9 13.9 12.5 13.§
Bottos - 13.4 12.§ -
Sal.(ppt) Surface 8.9 - - .
Botton - - - -
Coad. Surface 11§ 160 95 110
Botton - 164 85 -
D.0.{pps) Surface 8.9 $.3 9.3 11.2
Botton - - 9.4 9.% -
Depth{feet) 470 § 47 70 48 - 190 2
YR a/al o a/al @ 8/el 1
TURBELLARIA : 451.§ 2
NEHATODA i 37.8
0LIGOCBAETA 75.6
ENCHYTRARIDAS o §
HEGASCOLECIDAR . §
BAIDIDAE

UNIDENTIRIED TUBIFICID &1
URIDERTIFIED TUBIRICID #2
ISOCEAE?IDES FREYI
LIMBODRILOS HOFPHEISTERI
LIMNODRILUS UDEEEMIARUS

QUISTADRILOS/SPIROSPERMA SPP.

CYSTOBRANCEUS SPE.
' POLTCHAETA .
SCOLECOLEPIDES VIRIDIS
BIVALVIA

CORBICULA PLUKINER
_COPERODA

CYATHURA POLITA
HETEROPTRRA

DIPTERA

DIPTERA

CERAPOROGONTIDAE

ORHOSTA SPP.
CLADOTANTTARSTS SPP.
DICROTENDIPES SPO.
POLYPEDILUN SPE.
OREOCLADIINAE
NANOCLADIUS SPE.
UAIDERTIZIED ORGANISH 1

LARVAE
14141

LARVAE
LARVAR
LARVAE
LAZVAR

LARVAR

LARVAE
LARVAE
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Appendiz fahle &-1: [continged).

Date 4/28/92 4/28/%2 S 4128192 S 4/29/%2
Tise - 15838 © 1666 1628 165§
Location S 774 ) BV ¥} §218 5288
Pide - Ebb 1 Ebb 1 Ebb 1 Ebb 1
feap. () kir : : 18.4 1.4 0.4 ' 18.4
Surface 14.6. 14.9 ‘ 14.6 14.5
Bottom 14.4 14.¢ 14.9 14.4
§al.(ppt) Surface - ' - - . -
Bottos - : - L. , .
Cond. Surface 1ée 14§ 144 16§
Bottom : 104 165 ‘ 166 181
D.6.{ppa) Surface 9.§ 9.6 9.4 9.8
Botton ~ . 9.9 ' 5.4 9.6 : 9.5
Depth{feet) 18 70 19 {1 %6 12 23 70 24 8 0 29
5/82 . /el & a/sl & a/e o
HBHATODA 1P 1.8 2 18.9 1 6.6 9
OLIGOCHAETA . 283.6 15 18.9 1 g6 0 g8 ¢
HAIDIDAE 8.6 2 1§1.2 8 8.8 ¢ §.a @
ARCTEONAIS LOMONDI 151,28 8.6 o g.¢ 0 2.6 @
PRISTINA. §PP. 8.6 @ 8.8 @ 7175.¢ 4t 6.6 @
TUBIFICIDAR 0.6 ¢ 174.1 9 60 ¢ g ¢
UNIDEMTIFIED FUBLEICID #1 1§1.2 8 340.3 18 6.6 @ 6.6 @
UNIDEATIFIED TUBIFICID 42 1896.4 106 §293.8 280 7688.8 179 6.¢ 9
AULODRILUS LIMNOBIUS ' 181.7 8 4.0 @ 68 ¢ 6.¢ ¢
LIMNODRILUS HOFIMEISYERI 6.6 ¢ 1677.§ §7 %67.4 48 §29.3 28
LIMNODRILUS UDBIEMIANUS i§1.2 8 6.6 4 214 17 888.5 47
QUISTADRILUS/SPIROSPERMA SPP. 6.8 0 8¢ ¢ 1966.4 104 8¢ 4
POLICEAETA 6.8 ¢ 8.0 @ 245.7 13 18,3 1§
SCOLRCOLEPIDES VIRIDIS .8 & 18,8 1 1.9 1 6.8 @
BIVALVIA 8.0 & 6.8 @ 18.9 - 1 6.¢ @
CORBICULA FLOMINEA (X I ] 451.7 U 94.§ S re 2
PISIDION gpe. 5.5 § 8.6 ¢ 68 & §.¢ @
RNCYLIDAR s 3 6.8 @ 84 3§ 18.9 1
CLADOCERA 7.8 2 6.6 @ 5.7 3 6.¢ 6
COPEPGDA 6.7 .1 ¢.¢ ¢ e @ 6.6 @
GAMMARDS §eP, 6.6 ¢ §.7 3 8.6 ¢ 6.8 4
CTATHORA POLITA ¢4 ¢ 226.8 12 113.4 ¢ 75.6 4
CEIRIDOTEA ALHYRR ; ¢ @ $.6 o ¢8 @ 8.9 1
CERATOPOGONIDAR LARVAE  18.9 1 18.9 1 8.6 @ 6.0 9
CEIRONOKIDAE A v LARVAE 3.8 - 1 6 ¢ 66 0 6.6 @
TANYTARSINI ’ LARYAR .8 9 60 @ 18.8 1 6.6 &
REEOTARTTARSUS SPB. LARVAE ¢ @ £53.7 24 K X ] g.¢ &
TARTTARSDS SPR. LARVAE 6.6 ¢ 113.¢ 6 g.¢ @ 8.8 @
DICRGTRUDIPES SBP. LARVAR 6.4 @ 132.3 7 ¢s ¢ 8.6 ¢
POLYPEDILUN SPP. LARYRE 15.6 & 1781.3 % 415.9 22 4537 U
CRYPTOCEIRONOHOUS §PP. LARVAE 15.6 4 132.3 17 126.8 12 68 &
GRTHOCLADIINAR _ LARVAR 0.6 & 346.3 13 L 2 ] 6.6 ¢
HARGCLARIUS 8B, LARVAE 4.6 -0 113.4 ¢ ¢4 @ 6.6 &
ABLABESMYIA (RICEPY ANNULATA] LARVAR .4 @ 226.8 12 ¢ & .6 &
BROCLADIUS 8PP, LARVAE  226.8 12 11.4 6 245.7 13 0.6 &
UBIDENTIFIED ORGAMISK 5.8 4 6 @ ¢ & 8.6 ¢
GRIDERTIZIED ORGANISH | 8.7 3 e 17 7.8 2 6.¢ &



Appendiz Yable A-1: (contizued).

Date 4/29/%2 4/29192 4/29/92 §/29/92
Fine 1335 1350 - 1428 1455
Lacation 1272 £269 §268 : T 1249
fide Flood 2 Flood §lack Bbb I Ebb |
fenp. (C) i 18.9 8.4 ‘ 0.4 19.6
Surface 14,0 , e 15.0 15.0
Botton : - 12.5 12.§ ‘ -
§al.(ppt) Surface - - - -
Bottos . - - -
Cond. Surface : 100 100 S | 108
' Botton - @ B X -
D.0.(ppn) Surface , 10.5 16.9 10.2 10.1
Botton : : - , 9.6 1.2 -
Depth{feet] 196 2 29 70 6 : 12 %6 13 190 2
8/82. a8 3’8l 8 /a1 a/sl 2
NEHATODR 8.4 @ 18.§ 1 94.5 § 8.6 ¢
OLIGOCHAETA 37.8 2 §6.7 . 3 §6.7 3 8.0 8
ERCHITRAEIDAS 1.4 17 8.8 8 8.4 8 15.6 4
ARCTRONAIS LOMORDI §.¢ ] 8.8 é 37.8 ] 8.6 8
NAIS COMKURIS 6.4 é 37.8 2 8.4 8 8.4 é
PRISTINA §PP. 6.8 0 itg 2 6.6 ¢ 8.8 @
TUBIFICIDAR é.4 é 8.6 é 7.8 2 6.8 8
URIDENTIRIED TUBIFICID &1 $o @ 132.3 1 8.0 4§ 8.6 o
UHIDENTIFIRD TOBIFICID 42 8.8 @ 183.6 1§ 1758.6 93 18 2
AULODRILUS PLORISETA §.6 8 18.9 i 8.6 ‘s - 4.6 @
LIMNODRILUS SPPB. §.¢ 8 18.9 i 18.9 i é.¢ @
QUISTADRILOS/SPIROSPERMA SPP. 6.0 9 1.8 - 2 94.5  § 8.6 @
BIVALVIA §.0 4 18.§ 1 6.¢ ¢ 8.4 ]
CORBICOLA PLOUMINER 6.9 é 8.6 é §56.7 &5 6.6
SPERERIIDAL 6.e 4 8.9 & - 86,7 3 8.8 0
COPERODA L N ] ] 8.6 é 3.8 2 8.4 8
GANMARUS SPP, §.4 é 37.8 2 94.§ § 8.8 é
CARCIDOTER SPD. K N B ] 0.8 @ 8.9 1 68 0
BEROSTS §BP. LARVAE 18.9 1 8.0 8 6.6 @ g8 4
fRICEOPTERS LARVRE - &.& & 8.8 & 1.8 2 6.0 @
_ORMOSIA §PB, LARVAE §6.7 3 9 @ 8.6 @ 75.6 4
CHIROMOMIDAR LARVAE .6 9 18,8 1 151.2 8 84
FANTTARSUS SPB, : LARVAE é.8 0 6.¢ @ 8.1 8 18.§ 1
CEIROBOKOUS SBP. LARVAE - 4.0 @ €6 ¢ 18.9 1 ¢.¢ 4
~ DICROTENDIPES SPP. LARVAE 8.8 @ 8.8 8 18.5 1 8.6 @
POLTPEDILON $PB. LARVAE g.e @ 113.4 6 7.8 2 18.9 1
CRYPIOCEIRONONOUS SBE, LARVAE 8.8 & 18.3 1 13147.6 68 ¢ 0
CRICOTOPOS/ ORTROCLADIOS SBP. LARVAE - 6.¢ @ 8.8 @ 7.8 2 0.0 @
ABLABESHYIA §PB. LARVAE 6.6 ¢ 18.9 1 8.9 1 8.6 @
APSECTROTANYRUS SPE. LARVAR 8.4 8 §.4 é §29.3 28 6.¢ @
PROCLADIUS §BP. LARVAE e @ %4.5 § 518.4 27 18.9 1
A 0.8 ¢ §.6 & 8.9 1 g.¢ 9

UNIDENTIRIED ORGANISH 1 .



Appendiz fable A-1: (continued),

4/30/92

AULODRILUS LIMNOBIUS
AULODRILES PIGUBST
LINNODRILOS BOPFNEISTERT
LINKODRILUS UDBXEMIANUS
SCOLECOLEPIDES VIRIDIS
BIVALVIA

ANCYLIDAS

CLADOCERA
COPERODA

GANMARTS SPP.

CYATEURA BOLITA

ASELLIDAR

CASSIDISCA LONIZRONS
CEIRORONIDAE |
REBOTANTTARSUS SPP.
POLYPEDILON $PB,
CRTPTOCEIRONONOUS SPP.
ORTHOCLADIINAR ,
CRICOTOPUS/ ORTEQCLADIUS SPS.
NANOCLADITS SPP.

PROCLADITS SPP,

TRIDENTIFIED ORGANISH

LARVAR
LARVAS
LARVAR
LaavaE

LARVAR

LARVER
LARVAR
LARVAR
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Date ‘ 1 4/38/92 4/38/92 4/38/92
Tine 518 845 1639 1168
‘Location §422 §424 §429 {433
tide Flood § Tlood 2 ~Plood 2 Flood 2
$enp.(C) dir 1.5 7.5 7.4 18.9
Sarface 13.§ < 13.§ 13.§ 13.8
Botton 13.§ 13.5 13.% 13.§
Sal.(ppt] Surface 4.4 6.4 6.9 4.4
Bottos 8.6 4.6 6.4 -
Cond. Surface 164 15§ 15¢ 14§
Botton 165 15§ 15¢ 156
D.0.(ppu) Surface §.§ 9.1 5.4 5.9
Bottow 5.9 5.1 9.4 .5
Depth(feet) 17 %0 18 20 %0 21 1§ 70 16 43 70
8/82 1 n/s2 - a 1) YRR | /a2 8
TURBELLARIA 4. 37
OLIGOCHAETA 1 é é.
BNCEYYRAEIDAER : 132 é.
ARCTRONALS LOMOHDI 18. 8.
CHABTOGASTER §PE. 18.
RAIS BEEAINGI . §6.
RAIS COMMURIS 3 § , 8.
PARABALS FRICI § 18.
PRISTINA SPP. i ¢
UNIDENTIFIED TUBIRICID 41 i 8.
URIDENTIFIED TUBIFICID 82 13 117 6 kY
3

[ Gad ot

[
L
PN

ol

@ Boe @ @ @ D D T B U B MDD D O DS DR DR - DR S o

: a5
s AR WD L @ W O @R T @O DD NS AP e B e B E W

Pt
- . L3

aw
R el @ R e @B LR AR AR A 0D R D B S
s © = & e = = » * & e e = = = e e s+ e =

Gad



Appeadiz Table A-1: (continued).

§/ 192

Date §/ 1/92 8/ 1/%2 §/ 192

fine 515 1828 1285 123§

Location €419 C4da S381 1444
Fide Flood 1 Flood | Flood 2 : Flood 2

Penp. (C) dir 14.6 6.8 28.5 17.4

Surface 15.4 14.5 15.4 17.5

Bottos 14.6 15.5 15.8 : -

Sal.{ppt] Surface 9.6 - - 8.4

Botton - 8.8 - . -

Cond. Sarface 166 12§ 12§ 22§

Batton 14§ 12§ 12§ : -

D.0.(ppe} Surface 9.9 9.4 9.6 9.2

Batton 8.2 16.4. 5.1 -
Depth({feat) 45 90 6 46 10 47 29 10 3@ 180 2
/8l 8 /sl 1 a/al 8 8/a2 &
NEHATODA 4.6 0 8.6 @ 5.7 . 3 8.8 @
OLIGOCEAETA 18.9 1 132.3 1 283.6 15§ 0.9 @
BNCHYTRARIDAR §6.7 3 18,9 1 8.4 4 I I
HAIDIDAR 4.4 0 189 1 113.4 € 6.8 @
ARCTRONAIS LOMOMDI 8.8 @ 0.0 @ §23.8 13 §.9 @
BAIS §PP. 6.8 ¢ 66 4 8.7 3 6. 9
PARANALIS PRICI B 6.6 ¢ .8 ¢ 18.3 1 6.8 ¢
SLAVINA APPERDICULATA 8.0 ¢ 6.6 @ 412, 25 6.6 &
ONIDENTIFIED TUBIFICID &1 6.4 ¢ 6.6 0 94.5 § e.e @
UNIDERTIFIRD TUBIFICID #2 8.0 ¢ 18,9 1 5966.2 268 6.¢ @
AULODRILUS PIGUETI §.¢ ¢ 6.6 ¢ §29.3 128 6.8 @
LIKRODRILES SBEB. : 6.6 ¢ 6.6 4@ 86.7 3 4.0 8
LIENODRILOS UDBEXEMIANDS 88 @ 8.6 @ 283.6 1% e @
MARATOBRKIA SPECIOSA 8.6 4 ¢.é @ 18.9 1 C I
SCOLECGLEPIDES VIRIDIS ng 1 113.4 6 18.9 1 9 0
BIVALVIA ‘ ¢ 4 §.4 @ g 2 LN B |
PISIDIUN SPeB, ¢ @ g6 @ itg 2 N I
CLADGCERA .8 8 §.6 @ 4328.9 229 .4 4
COPERODA s @ 88 @ 113.4 6 6 @
AXPHIPODR s 4 1.9 1 0.8 & s 9
CYATHURA BOLITA 8.4 9 .6 ¢ 359.2 19 e 0
POLIPEDILON SPP. LARVAE = 56.7 3 1947.1 163 4896.6 259 8.0 &
CRYPTOCHIRONONOUS SEP. LARVAE .4 ¢ §.4 @ 340.3 18 6.6 &
CRICOTGRUS/ ORTBOCLADIUS SPP. LARVAR 8é 0 6 3§ 8.9 1 e 4
PROCLADINS SPB. LARVAR 84 @ ¢.¢ 4 §42.2 29 e @
ECTOPROCTA : K B 8.9 1 ¢4 @ 6.6 &

[
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Appendix Table A-1: (coatinued).

Date §/ 192 §/.1/92 i 19 §/ 192

Tine “ 1255 , 131§ , 1420 1454
Location ‘ 1448 1450 11t 1322
?ide Flaod 2 Flood Slack _ Flood 2 Fload 1
fenp. (C) ir 18.5. 18.¢ 19.§ 4.4
Sarface 15.5 17.4 : 17.6 7.4
Rotton - - - -
§al.{ppt) Sarface - 8.9 ' 6.9 .-
' Botton - - ‘ 8.4 -
Cond. Surface 14§ - - 128 128
‘ Botton - - e -
D.0.{ppa} Surface ; 18.4 : 9.9 9.6 8.9
Bottow 7.4 - - -
Depth{feet) 170 2 810 9 190 2 180 2
a/e2 2 .70 VAN Con/aloa g/a2 &
REHATODA 8.2 é ¢.9 4 §6.7 3 6.8 é
OLIGOCEABEA 18.9 1 8.4 @ 1:2.3 7 6.4 8
ENCHYTRABIDAR ' 18.9 1 37.8 ? 264.7 U4 18.9 )
CHRBTOGASTER DIAPHARUS 4.4 8 8.3 4 8.4 ¢ 18.9 i
BAIS BRERINGI 6.9 4 6.0 é é.6 é 18.9 {
URIDBATIFIBD TUBIFICID #1 6.6 é 8.6 é §2.3 28 §.¢ ]
URIDENTIFIRD YUBIFICID #2 6.4 ] 8.8 @ 1196.9 - 63 18.9% {
AULODRILUS PIGUETI 18.9 1 6.8 ¢ 8.8 @ 6.8 @
COPERODE 18.§ 1 8.8 ¢ 8.9 @ 8.4 @
LIMONIR §PB. LARVAE 8.8 é 6.4 é 132.3 7 §.4 é
CRYPTOCEIRONONOUS SBER. LARVAE 18.9% 1 8.4 é 4.4 é 4.0 é
§.¢ ] 8.4 ] 18.§ i 6.4 é

ORTHOCLADIINAE LARVAR



Appendix Table A-1: (continued).

Date 5/ 1/92

5/ §/192

8/ §/92

§7 §/92
Fine , o 1528 1138 1228 1304
Lacation §328 o §as €11 €315
fide i - Bbb 1 Ebb { Ebb Slack Flood 1
Peap. (C) kir \ - 19.4 13.§ 12.4 13.4
Surface ' 5.5 14.5§ 14.§ 15.4
Botton o 15.8 14,5 (4.5 14.5
§al.(ppt) Surface - - S -
Bottom , o - - - -
ond. Surface o 115§ 114 118 11§
Bottoa ‘ ‘ 11§ 116 116 11§
D.0.(ppa) Surface . 9.1 9.3 9.3 9.8
' Botton §.6 9.2 8.8 9.4
Depth(feet) - 24 %0 25 19 £0 20 49 70 54 19 70 44
3/82 8 a/a2 & a/82 8 . B/82 &
fORBELLARIA - 287.% 11 8.6 4 18828.4 996 75.6 4
HRHATODA 6.9 0 6.0 4 283.6. 1§ 8.8 ¢
OLIGOCHARTA 6.9 @ 18.9 1 8.8 @ 6.6 @
BECHYTRARIDAE 6.8 9 18.9 | §748.6 387 §29.1 28
BAIS §5PP. 8.6 4 6.7 3 B R 6.¢ @
JAI1§ BEENINGI 0.8 & 56.7 3 6.6 o 8.8 ¢
NAIS COMMORIS 8.4 0 18.9 1 0.6 ¢ 8.6 &
PARANAIS LITORALIS 6.0 ¢ 8.9 @ 8.1 20 8.6 &
PIGOEFIBLLA MICHIGANENSIS 6.8 @ 6.0 @ 1115.3 59 - 9.0 @
UNIDEATIFIRD TUBIRICID #1 94.5 § 6e ¢ 5.6 & 8.6 ¢
URIDENTIFIED PUBIRICID 42 189.¢ 14 8.9 ¢ 189.4¢ 18 5.7 3
ISOCHABTIDRS IREYI 8.8 0 8.0 @ 8.4 4@ 56.7 3
, LIENQDRILUS HOPPMEISTERI 94.5 § 8.6 @ 0.6 @ 6.0 @
. SCOLECOLEPIDBS VIRIDIS .8 2 ¢ 4 18.9 1 31.8 2
BIVALVIA : 7.8 2 94.5 § 6.6 § 18.9 1
coPERODA 18.9 1 6.6 ¢ 6.0 @ 6.8 @
GRMMARDS SEB. 1.8 2 6.6 4 8.8 6 g8 @
1s0PODA .4 0 0.0 @ 0.0 @ 178.1 9
CYATHURA POLITA 7.8 2 8.9 @ 8.6 ¢ 69 ¢
CHIRIDOTEA ALEYRA 4.8 0 6.0 & 6.¢8 @ 18.9 1
CERATOPOGORIDAR LARVAE 5.7 1 6.6 @ 8.6 ¢ 8.9 @
CEIRONOMIDAE ) LARVAR e @ 8.6 & 56.7 3 18.9 1
* POLTPEDILUN sep. LARVAE  1228.7 63 7.8 2 8.7 3 346.3 18
CRYPTOCEIRONONGUS SEB. LARVAE  362.5 16 8.6 @ 6.é @ 8.6 @
ECT0BROCTA 8.0 0 18.9 8.4 @ 6.8 ¢



Appeadiz fable 4-L: -(ucop«tinuxed).

UNIDERTIZIED ORGANISH !

b

i

Bate 81 §/92 5/ §/92 §/ §/%2 5/ §/81
$ine 1328 135§ 1440 153§
Location §318§ £313 {349 €383
fide Flood 1 Floed 2 Flood 1 Flood 2
Fenp.(C) ir 13.9 13.4 13.¢4 1.6
' Sarface 15.4 15.¢ 15.9 15.9
Bottos 14.5 14.5 4.5 15.6
Sal.{ppt) Surface - - - -
Botton - - . -
Cond. Surface 120 128 125 14%
Botton 128 12§ 139 148
D.0. (ppm] Surface 5.3 8.% 8.7 §.8
Botton 9.§ 5.8 8.9 8.9
Depth{feet) 13 70 14 44 70 &5 44 10 45 41 10 42
n/al @ a/a2 8 n/s2 -8 a/ad o
FURBELLARIA 1.6 17 6.4 9 g4 @ 6.4 ¢
HEHATODA 75.6 4 8.6 ¢ 8¢ @ 18.9 |
OLIGOCHARTA 1718.1 20 6.6 @ 6.8 @ 6.6 @
RECHYTRAEIDAR 8.0 ¢ 2.0 @ 45.7 13 80 &
HAIS §PP. 2173.% 115 6.8 @ 6.6 @ 8.8 @
~ NAIS BEEEINGI 1556.1 82 8.6 ¢ 18.9 1 8.6 @
HAIS COMMUNIS 8.8 0 8.6 @ 6.¢ @ 1474.5 18
PARANAIS FRICI 2155.8 114 68 4 6.¢ @ 6.6 4
$UBIFICIDAR 362.5 16 18.9 ! 8.6 @ 6.6 @
UNIDENTIFIED TUBIFICID #2 §64.9 32 8.0 @ 18.9 1 16124.8 8%3
LIMRODRILUS see. .4 ¢ itTe 2 g.¢ 9 6.0 @
LIMNODRILUS BOFPMEISTERI ¢ @ g0 0 0.8 o 2949.¢ 156
LINNODRILOS UDBXEMIANDS .6 ¢ g0 4 8.0 ¢ 4423.4 234
POLYCEARTA 8 @ 6¢ & 18.9 1 eé¢ 39
HANAYUNEIR §PECIOSR 4.5 § 18.9 1 g.6 9 &8 @
SCOLECOLEPIDES VIRIDIS ¢ 3 18.8 1 .4 9 159.2 1§
BIVALVIA 1g.8 1 6.8 @ - 4.6 0 3.8 2
CLADGCERA §6.7 1 18.% ¢ 4 ¢ 84 4
COPERODA .8 ¢ 8.6 4 6.4 & 18.9 1
GAMHARDS SPP. 113.4 ¢ 6.6 @ 8.8 ¢ §6.7 1
CYATHURA POLITA 794.8 42 I 8.8 8 9.5 §
CEIRIDOTEA ALHTRA .8 & 6.0 & 18,9 1 8.8 @
CERATOPOGONIDAR LARVAE 18.9 1 8.0 @ 8.8 4 6o @
CHIRONOMINAE LARVAE 8.8 @ 60 0 ¢ 9 '132.3 17
CLADOTANTTARSUS §PB. LARVAE 18.% 1 4.8 & N 8.6 4
POLYPEDILUN $PP. LARVAR  245.7 13 4537 756 @ 1115.3 %
CRYPTOCEIRONOHOUS SPE. LARVAE  75.6 ¢ 6.6 ¢ 6.¢ @ 132.3 1
BABOCLADIUS $PR. LARVAR 8.9 6¢ @ 8¢ @ 8.8 ¢
URIDERTIFIRD ORGARISH .8 & 8.6 & 113.4  § ¢ ¢
15.6 & 8.6 @ 6.6 @ 4.6 &



Appeadiz Table A-1: (contisued).

Date . §/ §/92 ir 5/ §/ §/92 57§92

fine A . 1656 1735 1860 1834
Lecation €428 1418 §418 1415
fide ‘ Ebb 1 {118 Bhb 1 : Bbb 1
Tewp. (C) kit ‘ 13,8 12.4 11.§ 11.¢
Surface ‘ o 15,8 14.5§ ' 15.9 , 14,5
Bottom , 15.6 o - 5.4 -
Sal.(ppt) Surface , , - - - ; -
Bottom : ! - - - .
Cond. Surface - 16¢ 15§ 160 15§
Botton B £ ‘ - - 168 -
5.0.(ppa} Sarface L ' 9.3 . 1.4 14.1 - 11.9
Botton ‘ , 9.4 - ' 3.5 ' -
Depth(feet) 49 10 50 190 2 32100 150 2
a/al 8 a/al 1 a/82 1 a/al 1
fORBELLARIA 8.4 é 18.9 i 6.4 é 0.0 @
NEHATODA 8.9 é 189.4 1@ 18.9 { é.4 é
QLIGOCHAETA 8.8 é 661.6 3§ 18.9 i 8.6 é
NAIS §PP. 245.7 13 6.4 8 8.6 é 6.4 9
SAIS BEERINGI $.¢ @ g.¢ @ 145.7 13 6.4 o
HAIS COMMURIS 8.6 é 6.8 é 94.5 § §.4 é
BAIS ELINGUIS §.¢ ¢ 6.¢ 4 1.8 2 ga @
UNIDERTIZIED TUBIZICID #1 .6 9 2173.9 11§ 6.6 ¢ 8.4 ¢
URIDENTIFIRD TUBIFICID §2 18.9 1 8.4 @ €9 9 7.8 2
LIMBODRILOS UDBEBMIANUS ‘ §.¢ é 756.1 48 8.8 é 4.8 8
QUISTADRILUS/SPIROSPERMA 3PP, 8.0 é é.¢ 8 8.6 é 18.9 i
EIRODINEA 8.9 1 6.4 4 6.0 ¢ 8.6 @
SCOLECOLEPIDES VIRIDIS . 4.5 § 6.8 & 318 2 8.9 1
COPERODA 4.9 ] 6.8 @ 4.8 é 287.% 11
{OROPHINN $PP. N I | 8.4 9 1.8 2 8.8 @
GAMMAROS 3PP, e 2 BN | 226.8 12 472.6 2§
HOROCULODES EDWARDSI 8.6 0 8.8 4 .4 0 S I3te 2
180B0DA &8 0 .48 98 8.8 & 18.9 1
CTATHURA BOLITA 8.9 ¢ 18,9 §6.7 3 8.4 2
CBIRIDOTEX ALHYRA 8.6 @ 6.4 @ .8 @ 75.6 ¢
TANYTARSINI LARVAR §¢ @ g.¢ @ 1.8 2 g.¢ @
_CLADOTANTTARSDS SPP. LARVAR 8.6 8 340.3 12 6.0 ¢ [ I
BOLYPRDILON $BE. LARVAE ~ 472.6 12§ g6 @ 178.1 8 18. 1
ECTOPROCTE 44 @ I | 8.6 @ 18.8 1
8.8 é 8.6 é 0.0 & 14.9 1

_ ONIDERTIFIED QRGANISH



o

Appendiz fable A-1: (continued).

§/11/92

Date 5711792 §/11/92 §/11/92
Tine LTH 594 945 1615
Location [815 1518 1544 1581
fide Ebb 1 Bbb 1 Ebb 1 Bhb 1
feap. (C) ir 16.9 17.8 18.4 19.5
Surface - 16.0 15.§ 16.0 158
Battos - - - .
Sal. (ppt] Surface 0.6 6.¢ 8.9 0.9
Botton - - -
Cond. Surface 9 834 209 19
Botton - - - -
B.0.(ppn} Surface 9.§ 9.% 8.3 16.4
Bottom - - - -
Depth(feet) 110 2 110 2 11 2 180 2
a/al 8 a/a2 8 n/al a a/nl @
REHATODA 8.0 & g0 4 4.9 ¢ 132.3 1
OLIGOCHAETA 8.0 - @ 5.7 3 8.8 8 6.8 ¢
ENCHTTRAEIDAR 4314.8 23 7.8 .2 18.9 1 9.5 §
- HAIS COMMONIS 6.8 @ 4.6 @ 1.8 2 6.6 &
UNIDBEYIZIRD TOUBIEICID #1 8.3 @ 6.0 @ 6.8 @ 661.6 3§
UNIDENTIFIED TOUBIRICID #2 8.4 @ §6.7 3 8.9 1 151.2 8
HABER SPECIOSUS 8.0 @ 8.0 @ 6.6 @ 2647 U
SCOLECOLERIDES VIRIDIS 8.8 @ 9.4 4 8.6 @ 8.9 1
COPERODA 6.6 @ 6.0 9 126.8 12 8.8 ¢
GAHMARDS $PB. 8.0 @ 8.6 @ 18,9 1 6.8 &
TIPULIDAR LARVEE §.a ¢ g6 @ 6.6 @ 18.9 1
POLTERDILOY §PB. LARTAR §.8 ¢ 4.¢ @ 7.8 2 176.1 9
CRYPTOCEIRONONMOUS SPP. LARVAR 8.0 @ 8.5 1 g0 8 6.6 @
SHITTIA SPP, LARVAR §.8 @ 6.4 @ 18.9 1 6¢ 9



hppeadiz Tahle A-1: (continmed).

URIDEATIZIED QRGANISK 1

Date §/11/92 §/11/92 - 51114912 §/11792

fige 1845 1148 1245 1325

Location 1562 §469 C48d §558
Tide Bbb 1 - Bbb 1 Ebb 2 . BBb 2

feap. (€} Air 19.5 8.9 19.3 2.9

Surface 18.§ 15.4 15.9 15.5

Botton - 15.§ 15.§ 15.5

Sal.(ppt) Surface 6.8 8.0 8.0 8.8

Botton - 8.9 6.9 6.4

Cond. Surface 158 168 - 166 . 160

Botton - 164 193 176

0.0.(ppa} Surface 18.4 8.4 9.4 8.6

Bottom - 5.2 8.8 : 8.3
Depth{feet) 170 2 29 70 36 44 70 45 25 10 26
/a2 @ S V) YRR | /a2 1 /a2 8
REMATODR 6.4 ¢ 18.9 1 6.6 @ 8.6 @
BRCETTRAEIDAR 6.6 4 8.6 4§ 8.9 1 18.9 1t
CHABTOGASTER DIARHAMUS 6.4 4@ 4.4 8 9.4 @ 8.9 1
BAIS §PP. - 8.6 @ $4.5 . § 8.8 9 88 9
HAIS BEEAINGI 6.8 ¢ 567.1 1@ 6.6 @ 6.8 @
IAIS BREYSCHERI 8.9 6 8.8 ¢ ¢ & 8. 1
NAIS COMKUNIS 8. ¢ 3178.1 20 6.0 ¢ 6.8 @
NAIS VARIABILIS 8.¢ 8 9.9 @ 8.6 @ 18.9 1
PARRAALIS PRICI 8.6 § 189.¢ 18 8.6 ¢ 6.8 &
PARREAIS LITORALIS 8.6 ¢ 2249.5 119 8.9 1 18.9 1
TUBIFICIDAE 6.8 ¢ 94.5 § 8.4 ¢ 8.6 @
UNIDENTIRIED TOUBIFICID #1 8.6 ¢ 183.4 18 itg 2 6.6 @
- URIDENTIFIED TUBIRICID &2 6.6 8 189.¢ 18 4348 23 18.9 1
LIMNODRILUS BOFFMEISTERI e @ 283.6 1§ 189.8 18 6.8 @
CTSTOBRARCBUS §PP. e ¢ 18.9 8.4 & 8.4 4
POLYCHARTA 8.8 o 18.9 0.6 @ 8 9
SCOLECOLEPIDES VIRIDIS 6.6 @ 794.6 42 1436.7 16 g 2
LAEVAPEY BB, .8 @ 183 1 8.8 @ 0. &
CORGPRITH §PP, e @ 794,86 42 6.6 & 8.9 1
GAHMARUS SPP, e 4 3614.6 191 151.2 8 113.4 ¢
HONOCULODES BDWARDSI 6.9 @ 6.6 @ 6.6 ¢ 8.9 1
CYATHURA POLITA s & 359.2 19 8.0 @ e @
CASSIDISCA LUNITRONS 8.4 4 75.6 ¢ 6.6 & §é¢ @
CHIROMOMIDAE LARVAR §.6 & 113.4 ¢ s 2 §.¢ &
POLYPEDILON §PB. LARVAE - 14.9 1 1173.9 11§ §29.3 28 6.8 @
CRYFTOCHIROMOMOUS SPP. LARVAR 6.6 @ 8.8 4§ .9 @ 1.9 1
BCYOPROCTA ‘ 8.6 4 8.9 | 8.4 @ 6.¢ &
ORIDRMTIZIED ORGANISH 8.9 ¢ 18.9 1 8.6 @ 6.6 @
[ 6.8 ¢ 1§1.2 8 6.9 @



Bppendiz Table A-1: (costinued).

Date ' 51182 §/11/92 §/11/92 §112/92
Tine 1428 161% 1645 11258
Locatiocn 11 §548 5538 €553
fide Ebb 2 Ehb Slack Plood | ' Ebb 1
Tenp. (C) Air 8.5 19.5 : 4.4 17.4
Surface 15.5 7.4 15.9 1§.5
Botton 15.5 (6.6 £15.4 15.4
Sal.(ppt} Surface , 0.9 8.0 0.0 0.4
Bottom 8.6 ¢.0 8.6 ' 6.6
Cond. Surface ' 160 180 180 17§
Bottom 164 178 175 180 .
D.0.(ppa} Surface . 5.1 - 10.0 v 9.8 ; 5.1
Bottom _ §.7 8.7 5.4 ‘ 8.8
Depth(feet) 44 70 45 17 10 18 11 10 12 49 0 56
6/82 a. T P | ~ a/82 o 8/8l @
TORBELLARIA 60 @ 6.6 ¢ 189 1 8.6 @
OLIGOCHARTE 6.6 @ 6.0 & §6.7 1 8¢ 9
RAIDIDAR 6.6 @ 7.8 2 6.8 4 0.0 @
ARCTBONAIS LOMONDI 8.0 ¢ 18.9 1 6.6 9 6.6 4
PARABAIS LITORALIS 7.8 2 8.8 @ .7 3 66 4@
ORIDERTIZIRD TOBIFICID #1 18.9 201.9 1 §42.7 3 6.¢ @
UNIDERTIFIED TUBIPICID #2 86,7 3 18%.6¢ 1¢ 964.1 51 6.8 @
LIMRODRILES SPB, it 12 ¢¢ ¢ 6.4 @ 8.6 ¢
LIMMODRILUS BOFFMEISTERI 214 17 §ie.d 27 731.2 39 6.4 0
LIMRODRILOS UDBIBHIANUS g8 @ 18.9 1 R B U
SCOLECOLEPIDES VIRIDIS 453.7 24 §15.9 2 1183.1 &t 6.6 ¢
BIVALVIA .8 @ 8.6 ¢ 7.8 2 8.6 ¢
RARGIA CUREATA 6.8 ¢ 6.6 ¢ 18.9 1 6.4 @
COPERODA LN I €0 @ 7.8 2 a4 @
COROPRIUN §PP. e & 8.6 ¢ 8.9 1 84 0
COROPBIUE LACUSTRE ' §.7 13 18,9 1 N B | e 9
GRMMAROS PP, 189.6 14 87,9 1 5671 N §6.7 1
HOROCTULODES BDWARDSI “37.8 2 8. 1 0.4 @ 4 ¢
CYATHORL POLITA 66 @ itg 2 8.6 @ §4 &
CHIRIDOTEA ALHYRA i : 18.9 - 1 ge¢ @ 18.9 1 8 0
CHIRONOHIDAR ‘ LARVAR ¢.¢ @ 6.6 ¢ 7.8 2 §.¢ @
POLYPRDILOM SBP. LARVAE 18.9 1 18.9 1 le2.5 16 68 . ¢
CRYPTOCRIRONOHOUS SPP. LARVAE [ X I ] 87,9 11 75.6 4 €4 ¢
i.e & 18.9. 1 .68 @ 8.6 @

BROCLADIUS §PB. LARVAE



hppendiz %able A-1: (continued).

Date : §/12/92 §/12/92 5/12/91 §/12/192

Tine 1266 : 1220 1255 1325

Location _ 549 €548 o 8528 €519
Tide ' Ebb 1 ~ Bbb i : Ebb 1 Bbb 2

Tenp. (C) Air "21.4 2.0 - 6.4 19.5

Surface 15.5 15.5 15.§ 15.§

Botton 18.§ 15.§ : 15.5 15.5§

Sal.(ppt) Surface 8.4 6.9 6.0 0.4

Bottow ‘ 6.4 8.0 j 0.6 0.0

Cond. Surface 285 ‘ 285 o 448 344

Bottoan 285 ‘ 205 o See 858

D.0.(ppa) Surface 8.2 8.2 ; §.1 5.1

Botton 8.4 8.4 §.6 §.8
Depth{feet) 49 70 Se 43 70 5@ : 24 10 25 49 10 50
a/s2 ‘8 a/sz 8 a/al 1 LV} YO
TURBELLARIA 97,6 21 6.6 @ 18.9 1 0.6 - @
NEHATODA ' 8.4 ¢ 18.9 1 6.0 @ 1.9 1
OLIGOCHARTA 6.¢ @ 6.0 @ 1.8 2 0.0 ¢
ENCHTTRARIDAR 214 17 6.0 @ 8.8 ¢ .o @
CHARTOGASTER DIAPHARUS 4 @ .0 @ 6.0 @ §6.7 3
HAIS §PP. 1.8 2 6.6 ¢ 6.0 @ 6.6 @
URIDENTIFIED TUBIFICID #2 18.9 1 18.9 1 %9.2 19 18.9 1
LIENODRILUS BOFFMEISTERI 0.¢ @ 18.9 1 60 @ 6.0 @
PISCICOLA PUNCTATA 18.9 1 ' 6.0 @ 8.8 0
SCOLECOLEPIDBS VIRIDIS 1701.3 99 2249.5 119 684.9 12 6.0 @
BIVALVIA e¢ 0 .o @ 8.9 1 6.0 ¢
CLADOCERA 6691.9 354 6.6 ¢ 60 0 .8 @
COROPEIUM LACUSTRE 18.9 1 .4 ¢ 66 ¢ t.e @
GAMMARUS SPP. #7.9 11 94.5  § iTe 2 .8 2
HONOCULODES EDWARDSI . ¢ @ e 2 18.9 1 6.6 0
CHIRIDOTEX ALNYRA .6 0 18.9 1 8.0 @ ¢.o @
POLYPEDILUM SBE. LARVAR 5.6 & 0.4 @ “T75.6 0 4 .8 2
CRYPYOCEIRONOMOUDS SPP, LARVAR .8 @ §.6 @ 18.9 1 6.6 @



&ppendix fabls &-1: (continued,.

Date ; §/12/92 8/12/92 §/12/92 8712192
fine , 1388 1854 113 ‘ 1226
Location §914 5344 . €336 1338
fide Ebb 2 Tlood 1 Plood 1 Blood 1
fenp. (€] iir 1.8 ' 12.5 29.4 27.4
Surface 15.5 6.4 5.5 5.5
Bottom ' 16.4 28.§ 2.9 ; -
Sal.(ppt} Surface 1.9 8.4 - 6.4 . 8.9
Bottom 0.9 8.9 8.4 8.0
Cond. Surface . - 185§ 198 _ ‘ 19¢
Bottos - 18§ 19¢ -
D.0.(ppa} Sarface 9.9 §.9 ; 5.8 6.7
Bottom ‘ 5.2 , 6.1 : 6.1 -
Depth(feet) ‘ 19 %0 2¢ 21 10 22 46 10 47 190 2
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BIDRIDAR

TORBELLARIA

HEMERTEL

BRMATODA

OLIGOCHAETR

BACBYTRAEIDAE

UNIDENTIZIED TUBIFICID &2
URIDBRTIFIED TUBIFICID &3
ISOCHAETIDES PREYI

LI4HQDRILOS BOFIMEISTERI
QUISTADRILUS/SPIROSPERMA SPP.
SCOLECOLBPIDES VIRIDIS

BIVALVIA :

CORBICULA PLUMIZEA

RANGIA CUREATR

COPERODA

GREMARUS SBP. ,

HONOCULODES EDWARDSI

" CYATHURA POLITA

CHIRIDOYER ALHYRA

BEHIPTERA

CLADOTANYTARSUS §PP. LARVAS
POLYPEDILUM SBB. LARVAE
CRIPTOCHIROBONQUS SPE. - LARVAR
CRICOTOPUS/ ORTROCLADIUS SPP.  LARVAR
PROCLADIUS see. LARVAE
UXIDEATIFIABLE ORGANISH
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Appendiz Table A-1: (contisued].

Date s 8/12/92 8/12/92 8/12/92

fine 1245 1360 131§ 1334
Lecation _ 1335 - I3 ’ [341 134
fide : - Hleod 1 Floed 2 Flood 2 Flood 2
feng. (C) . iir 6.9 25.5§ : 16.5 6.5
Surface 5.9 6.9 26.9 26.5
Bottos - - - -
§al.(ppt) Surface 4.0 6.0 . a.0 8.9
‘ Botton 8.9 8.9 - -
Cond. Surface 19¢ 195 200 19§
Botton , - - . ‘ -
D.0.(ppw) Surface _ 6.6 8.4 B 8.9 8.6
Botton . - , . -
Depth{feet] 190 2 110 2 180 2 180 2
a/a2 18 a/a2. 1 a/s2 1 a/al 8
TURBELLARIA 8.9 é 8.4 é 8.8 ] 18.9 1
BENATODR 4.6 @ - 8.8 ¢ 264.7 14 17.8 2
ERCEYTRAEIDAE 8.6 8 56.7 3 64.7 U4 8.0 ]
BAIDIDAR 8.9 8 6.4 ] 8.4 é 18.9 1
HAIS COKMUNIS 8.4 ) 4.4 é 6.4 ¢ 176.1 $
NAIS VARIABILIS 4.4 é é.8 é T712.7 468 8.8 ]
URIDBNTIEIRD TURIFICID 41 8.4 8 0.6 @ 293¢.1 158§ 18.9 {
UNIDENTIFIED TOUBIFICID 42 18.9 1 18.9 1 794.8 42 75.6 4§
LIKRGDRILUOS HOEFHBISTSRI '18.9 1 N é 6.4 8 8.4 §
LIMNODRILUS UDBEKEMIARUS 8.4 4 8.8 ¢ §29.3 28 §.4 §
BIVALYIA 75.6 4 113.4 § 07,9 11 113.4 §
CORBICULA PLUMINER 132.3 7 181.2 8 18.3% i 178.1 $
ARTHROPODA : 8.6 é G.0 8 8.4 ¢ 18.9 i
CLADOCERA 8.0 ¢ 6.0 8 18.9 1 L I
COBEPODR 6.6 0 6.6 ¢ 18.9 1 18,9 1
GAMMARUS SPB. 6.4 ] 56.7 3 - 642.7 8.4 ]
CYATHURA POLITA é.9 6 6.8 é 18.9 i '18.9 {
DIPTERA LARVAR 6.4 é 8.6 ] 18.9 i 6.6 9
TARYTARSINI LARVAR 8¢ 9 6.6 @ 6.8 @ 7.8 2
CLADOTANTTARSOS §5PB. LARVAE 4.0 ¢ 4.4 é 283. 1§ 6.6 2
HICROPSBCTRA §BP. LARVAE 8.4 8 6.6 ¢ 362.5 16 37.8 1
DICROTERDIERS §2B. LARV2E 6.¢ @ 8.6 @ - 283.6 1§ §6.7 3
POLYPEOILON sB8. LARVAR 8.9 1 18. 1 2646.5 140 214 17
CRYPTOCRIROMOBOUS SPP. - LARVAR §.¢ é 8.4 é 888.5 47 113.4 §
ORTEGCLADIINAZ LARVAR - 4.6 @ 6.6 & 382.5° 16 g.8 @
CRICOTOPUS/ ORTROCLADIUS SPP.  LARVAR 8.8 4 6.8 @ 2362.9 12§ 8¢ &
ECTOPROCTL ) 6.6 § - 4.8 é 4.0 § 18.9 1
UEIDEATIFIRD ORGANISHE 1 8.0 ] é.4 ] 18.9 i §.4 ¢



¢
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Appendiz fable A-1: {continued).

Date - 81192 8/12/92 8/12/92 §/12792
Tine 1484 , 142§ 1454 1§15
Lacatiosn ' 1283 1216 ‘ 1218 1231
tide ' : Floed 2 Flood 2 - Hoeod 2 Flood 2
Temp. (C} ki . 7.4 - 26.4 : 1.4 6.9
Surface 22.5 2.5 ' 26.4 25.§
Botton - - ' - -
Sal.{ppt) Surface . 8.4 4.8 8.4 6.9
Botton 6.9 4.9 - -
Cond. Jurface ' 185 184 185 196
Botton - - - -
0.0.{ppa} Surface 6.9 ; 7.% 1.1 6.7
‘ Botton - - - -
Depth{feet) 196 2 190 2 186 2 190 2
74 VAR | g/82 o : a/al 8 /a2 o
TURBELLARIZ . 18.9% 1 8.9 ¢ 8.9 é 8.4 8
NEHATODA 8.6 é 623.8 33 7.8 2 4.6 8
BNCETTRABIDAE 132,37 199.2 19 0.0 @ 18,9 1
NAIDIDAR .0 0 0.5 ¢ 0.0 @ 0.0 0
HAIS VARIABILIS 6.9 é 661.6 3% 8.4 é 8.4 é
PARANAIS LITORALIS 6.4 8 94.% § 8.8 ] é.a é
PRISTINA §EPR. 6.8 @ 1228.7 - 5§ 8.8 ¢ 86 @
UNIDENTIFIBD TUBIFICID 42 §.4 é 245.17 13 - §6.7 3 §6.7 3
HABER SPECIOSUS 4.4 @ 56.7 3 §.9 L] é.8 ]
LIKRODRILUOS BOFEHBISTRRI 6.4 é §6.7 3 6.9 ] 18.9 )
LIMBODRILUOS UDEERMIARUS é.4 é 6.4 @ 18.9 i é.6 8
BIVALVIA ‘ 6.6 é -113.4 6 731.2 3% 8.4 é
CORBICULA PLOMINRA 18.9 1 8.4 ¢ 261.9 11 18.3 1
LEPTODORA XINDTI - 18.9 i 8.4 § e @ 6.9 ¢
CYATHURA POLITA .8 @ 6.8 ¢ 18.9 1 4.0 ¢
CERATOPOGORIDAR LARVAR §.8 L ] 7.8 2 113.4 6 18.9 i
CLADOTANTTARSOS SBB. - LARVAE 8.9 ] §67.1 38 459.4 183 6.0 &
POLYPRDILON SEE, LARVAR 7.8 2 8.1 18 1268.4 128 ¢ @
CRYPTOCEIRONOKOUS SPB. LARVAR ¢.& L] 48.3 18 434.8 23 §.4 §
8.8 é 8.4 é

CRICOTQPTS/ ORTBOCLADIUS SPP.  LARVEE 113.4 ¢ 8.6 &



Appendiz fable A-1: (contimued).

Date 8/12/92 8/12/92 8/12/92 : 8/12/92

fine : 1535 ‘ 1648 1708 ~ 1718
Location - 1233 Y §amn (27e
Tide , Ploed Slack Bbb { "Ebb 1 111

Tenp. (C) Air 26.5 3.9 ‘ 6.4 S 19.§

- Surface 5.5 . 26.9 6.4 28.9

Bottom S - 24.5 24.§ : 5.9

§al.(ppt) Sarface : 4.9 8.0 . 8.9 8.9

Botton ' - UN 8.4 0.9

Cond.  Surface 185 190 190 205

Bottom - 180 , 136 150

0.0.(ppn} Surface ‘ 8.7 1.1 1.1 ’ 1.2

Botton - 7.4 - o 1.4 1.2
Depth(feet) 190 2 ©24 %0 28 o 19% 26 26 %07
B/8l . @ 1/82 o a/e2 3 o 74 TR
BENATODA 6.8 o 0.0 @ , 18.9 1 6.0 @
ARCTRONAIS LOMOEDI 6.0 0 6.0 @ 132,31 e 2
EALS COMMUNIS 6.6 @ .6 @ IRt 7% D | 0.6 @
SPRCARIA JOSINAE 00 @ 5.6 4 1.8 0.0 @
UNIDENTIFIED TUBIFICID &1 6.8 @ §29.3 28 {7e.1 9§ e 2
URIDENTIFIED TUBIZICID #2 6.0 @ 1682.4 89 8.1 28 §42.7 U
AOLODRILUS PIGUETI 8.0 @ .o @ .8 2 0.8 @
LIKNODRILUS HOPMEISTERI L 548.2 2§ 6.6 @ i7a.1 26
QUISTADRILUS/SPIROSPERKA §PP. 0.¢ 0 226.8 12 5.7 3 113.4 6
BIVALVIA .0 @ e 2 0.6 @ .8 @
GAUKARDS §PP. .4 @ 8.9 1 N R e @
PROCLADIUS §PP. LARVAR 0.0 @ 201.9 11 18.9 1 e ¢



Appendiy Table A-1: (continued).

Date C8/19 8/13/%2 8/13/92 8/13/%2

Tine 1845 1645 1111 1218

Location €249 €241 §239 §22%
Fide Bhb 2 - Bbb §lack - Bbb Slack Flood |

Teup. (L} iz 5.4 25.5§ 7.4 25.4

Surface 6.8 6.4 26.4 25.8

Bottos 6.6 - 26.8 5.5 5.8

§al.(ppt] Surface 8.9 8.2 8.8 8.9

Botton 8.9 8.4 4.6 8.0

Coad. Surface 190 19§ 19§ 18§

Bottoa 19§ 19§ 18§ 18§

D.0.{ppa} Surface 6.4 6.9 6.6 §.9

Botton 6.7 6.1 6.2 6.4
Depth(feet) 41 10 42 41 70 42 10 10 11 14 70 1§
/el 8 a/s2 1 a/s2 1 8/ 8
NEHATQDA 6.6 & 18.9 1 é.¢ 8 §6.7 3
OLIGOCHAETA 8.8 8 8.¢ 8 8.4 é 132.3 T
EHCEYTRARIDAR ‘ 18.9 1 6.9 8 8.6 é © 4.8 ]
UNIDBETIFIED TUBIFICID &1 151.2 § 6.6 é 226.8 12 18.9 1
USIDEETIFIED TUBIFICID #2 415.9 22 94.5 § 2328.1 123 3214 17
AULODRILUS PIGUBTI 8.8 8 8.9 ] 15.6 . 4 6.6 ]
TSOCHARTIDES ZRRYI 4.9 @ 0.0 ¢ 181.2 8 8.0 ¢
LIERODRILUS BOPEHEISTERI 1477.§ 97 2.4 17 1028.8 54 1. 1
LIMBODRILUS UDEEEMIARGS é.8 é 181.2 8 245.7 - 13 6.6 é
QUISTADRILUS/SPIROSPERHE 5PP. 7.8 2 g.¢e @ 8.6 @ 8.6 @
BIVALVIA 132.3 7 56.7 3 - 18.9 3 6.6- 3@
CORBICULA PLUMINEA 4.4 é é.e @ 75.6 4 94.5 §
COPgRODA ' 4.4 é 8.9 ] 8.4 4 18.3 1
GAHHAROS SPR. 189.¢ 16 94.95 § 15.6 § 18.9 {
CYATHURA POLITA §.¢8 ¢ 8.6 4 7.8 2 1.8 2
CERATOBOGONIDAR LARVAR 6.4 é 18.9 i 6.4 ] .9 4
CHIRONGEIDAR LARVAE 18.9 i 8.9 é 4.4 8 8.4 ]
CLADOTANYTARSUS 5P, LARVAR 8.4 ] §6.7 3 §.¢ ] é.4 ¢
HICROPSECTRA SPP, LARVAR é.4 L] é.8 é 4.4 ¢ 189.8 14
POLYPBDILUY §BB. LARVAR 4.4 L] 18.9% i 151.2 8 56.7 3
CRICOTOPUS/ QRTHOCLADIUS §PP.  LARVAE 8.8 é 18.9 1 8.8 ] 6.0 ]
PROCLADIUS §PP. LARVAR 8.4 § 18.9 1 §.¢ é 6.4 &
UBIDENTIFIED ORGANISK 1 8.9 é 18.9 i 18.9 i 56.7 k]



hppendiz Table i-1: {continued).

8/17/92

8/17/92

Date §/13/92 8/17/92
fine - 1245 1638 1115 1148
Location 21 §324 §i18 £i1s
fide - Flood Bbb 2 Ebb 2 Bbb 2
Tenp. (C) Air . 25.8 22.4 2.4 2.8
Surface 5.9 3.4 23.4 23.5
Botton 5.9 23.9 3.4 23.5§
Sal.(ppt) Sarface 6.4 3.0 6.0 8.4
Botton 8.4 8.4 8.4 é.9
Coad. Surface 18§ 19§ 138 185§
‘ Botton 18§ 195 194 185
B.0.{ppa) Surface 5.8 5.4 §.1 5.1
. Botton 8.8 L 5.2 D
Depth{feet) 510 16 11 70 12 19 70 20 319 70 @
g/al 8 a/al & g/al 8 V8 VA
HEHERTEA 1y 8.0 @ g.¢ ¢ 6.4 @
HEKATODA 6.6 @ 18.9 - .1 6.8 2 8.6 @
ENCETTRAEIDAR ¢.¢ @ 6.3 @ 113.4 ¢ 40.3 18
HAIDIDAS 8.2 @ 6.8 @ 18.9 1 18.9 1
RALS COMMUNIS 8.6 @ 7.8 2 6.4 ¢ 8.8 - 8
PARANAIS LITORALIS 6.8 @ 6.¢ @ 18.9 1 8.8 @
PIGURTIELLA HICHIGABENSIS 6.6 @ 8.6 & 189.4 186 6.6 0
PRISTINA §PP. .6 0 6.6 @ 8. 1 0.0 @
. SPECARIA JOSINAE 4347.8 234 6.0 @ 9.6 @ 60 0
UNIDERTIFIRD TUBIRICID &1 283.6 1§ 283.6 1§ g0 3 8.7 13
UNIDEMTIFIED TUBIFICID #2 8695.7 464 1661.9 §3 Te.1 18 869.6 46
AULODRILUS PIGUETI §.8 @ 0.4 ¢ 18.9 1 8.4 ¢
LIMRODRILOS BOFTMEISTERI 2688.7 138 7.8 12 T.8 2 8. 1
LIKBODRILOS UDEXEMIANUS 6.0 ¢ 3.8 2 8.6 0 8.6 ¢
POLTCHAETR 6§ & - 6.6 @ 7.8 2 6.6 ¢
SCOLECOLEPIDES VIRIDIS &4 ¢ 6.0 ¢ - 189 1 6.6 @
BIVALVIA 1§1.2 8 8.0 & €6 ¢ ¢¢ &
CORBICULA FLUNINEA 151.7 8§ s 2 e @ 68 ¢
GANMARDS SPB. 18.9 1 7948 42 1285.4 68 264.7 U
CYATHURA POLITA 113.4 ¢ 2789.9 146 1661.9 53 6.8 ¢
CHIRIDOTEA ALNYRA 6.6 @ 8.e @ 8.¢ @ §6.7 3
CLADOTARYTARSUS SPP. LARVAE 6.6 ¢ 6.6 ¢ i.e & §6.7 3
TAETTARSUS SEP. LARVAE 6.0 & 113¢.2 68 8.6 & 8.0 @
CEIRONOMINI LARVAE 4.6 @ 6.6 @ 176y 9 6.¢ 0
BOLYPEDILUM SPB. LARVAE 25,7 13 245.7 13 - 2816.6 149 1269.8 64
CRYPTOCEIROBOHOUS SPE. LARVAR  245.7 13 346.3 18 145.7 13 6.6 4
TARYPODINAR LARVAE 6.6 @ S 1321 6.4 @ 6.¢ ¢
BCTOPROCTR 6.6 ¢ 18.9 1 6.6 & 6.¢ @
UBIDENTIFIED ORGARISH 1 8.7 3 94.5 § 6.0 ¢ 8.6 ¢



"

Appendiz fable A-1: {continued).

Date 8/171/%92 8/11/92 8/17/92 8/17192

Tine 1155 122§ 1308 133§
Location B €318 §31§ §38§ €341
?ide Bbb 2 Flood 1 4 Flood 1 Flood |
Tenp.(C) Air 22.4 22.5 22.§ 3.6
Surface 23.% 23.5§ o238 4.4
Bottomn - 3.8 C23.% 23.% 4.4
Sal.{ppt) Surface é.é 8.4 8.6 , 8.9
Bottos 8.4 8.0 8.¢ é.9
Cond. Surface 185 204 o 228 . 23§
Botton 185 20§ 220 23§
- D.0.(ppn) Surface 5.2 ' 5.6 4.9 4.6
Botton 5.1 5.3 5.1 4.3
Depth{feet) 46 70 47 19 $0 28 13 10 14 46 S0 47
p/s2 1 n/82 @ /a2 1 T4 VAR |
. HIDROZOA 4.9 é 8.4 é 18.9 1 8.4 é
OLIGOCHABTA 6.9 é 8.9 8 8.4 8 56.7 3
EECHYTRABIDAE 8.4 é 8.8 ¢ 18.9 { 6.6 ¢
- PIGUBTIRLLA HICHIGANERSIS 8.4 é 8.4 8 18.9 1 4.4 @
-~ SPECARIA JOSINAR 4.9 @ g.a @ 37.8 1 6.4 8
UBIDERTIFIED TUBIFICID &1 181.2 § C371.8 1 94.5 § 56.7 3
UFIDENTIFIRD TURIRICID 42 7715.6 41 983,84 982 718.3 38 €23.8 1
AOLODRILOS PIGUEYI 8.8 ¢ 1.8 12 13,4 6 g6 4
LIENOBRILOS BOFFMBISTERI 397.6 2 §23.8 13 18,9 1 283.6 1§
LIMRODRILUS UDBEEHIANUS 8.6 0 9.5  § 0.6 @ 680.5 3§
QUISTADRILUS/SPIROSBERMA SPP. 6.6 0 §6.7 3 §.4 ) é.6 8
HANAYUNEIA SPRCIOSA 6.4 8 - 6.8 @ 7948 42 4.6 &
SCOLECOLEBIDES VIRIDIS BRI ? 6.0 @ 8.4 é 6.6 @
BIVALVIA 6.4 ] 6.¢ @ 18.9 i 66 @
LEPTODORA KINDTI 8.4 @ 8¢ @ 6.8 @ 3.8 12
GRMMARUS SPP. 888.5 47 5.7 3 378.1 .28 264.7 14
CYATHURA POLITA g 415.9 22 '1266.5 67 397.¢ 1
CLADOYANYTARSUS SPP. LARVAE 18.9 i 18.% 1 §.8 ' 8.6 &
HICROPSECTRA SPP. LARVAE §.4 é 6.6 @ 8.9 i .0 @
PARYTARSUS §PB. LABVAE &8 4 81.%3 {1 189.¢ 14 6.6 4
BOLYPEDILOM SPB. LABVAE  661.6 3§ 680.5 36 189.¢ 14 983.4 92
CRYPTOCHIRQNOMOUS SPB. LARVAR 18.9 i 287.9 11 113.4 6 18.¢ 1
PROCLADIDS 5PB. LARVAR .6 ¢ it.g 2 68 @ L |
GHIDENTIFIED ORGANISH 1 §.é L] 4.6 @ 8.8 L] 56.7 1



ippendiz fable A-1: (continued).

Date 8/11/92 §/17/92 8/11/%2 8717792

fine 1438 1545 : 1550 161§

Location ‘ §45¢ (448 - C443 §444
fide Flood 2 Flood 2 - Flood 2 Plood 2

Fenp. (C) iir 24.9 24.9 S 4.0 4.9

Surface LN ] 4.9 ; - 24.0 24.4

Botton 4.8 4.9 4.4 24.9

sal.(ppt) Surface 8.6 8.9 ; 8.9 8.4

Botton 8.4 3.9 o 8.¢ 8.9

Cond. Surface 248 : 255 , 268 e

Botton 145 - 28§ o 185 278

B.0.{ppm} Surface §.3 4.1 4.7 ' 4.7

Botton §.3 §.2 §.8 4.7
Depth(feet) , 18 70 19 4% T0 5@ 49 10 3@ 15 70 16
a/az 1 N T YA /a2 o g/12 1
BEMATODA 7.4 2 8.0 & 8.4 ¢ 18.9 {
ENCITTRABIDAR 8.2 8 38%1.7 1%@ 8.9 ¢ 6.2 ]
§AIS BLINGUIS 18.% ! 8.¢ & 8.4 4 6.4 é
PIGUETIBLLA MICEIGANENSIS - 9.4 ¢ 6.8 & 623.8 33 8.0 ]
SPRCARIA JOSINAR 226.8 12 6.8 @ 6.¢ ¢ 8.9 8
TOBIFICIDAR 6.4 4 6.6 @& 113, § 8.9 é
URIDENTIFIED TUBIFICID #1 8.6 @ 6.6 @ 113.4 6 6.9 6
URIDENTIZIRD TUBIFICID #2 1115.3 89 8.6 @ 117,27 112 §6.7 3
LIMNODRILUS RORFMEISTERI 18.9 1 6.6 @ 178.1 9 18.9 {
LIMI0DRILOS UDEXEKIANUS 8.6 é ¢.0 @ §6.7 3 6.4 ¢
SCOLECOLEPIDES VIRIDIS 17.8 4 6.6 @ 6.6 @ 8.4 L]
CORBICOLA FLOMINEA 7.8 2 6.6 @ 1.8 2 7.4 l
GAMMARUS SBP. 1285.4 63 . §6.7 3 113.4 6 £597.4 349
CYATHURA BOLITA §42.7 14 6.0 @ 18.9 i 87,9 11
CHIROBOHINAE LARVAE 8.0 8 6.0 @ 6.¢ @ 18.9% i
CLADOTANYTARSUS SPP. LARVAZ 0.4 9 75.6 4 6.4 & g4 @
REEOTANYTARSUS SPP. LARVAE ‘N e ¢.a & é.¢ @ 7.3 2
FANTTARSUS SBP. LARVAR 9.5 3§ 6.8 9 82 0 9.5 §
CHIROROMINI LARVAE 6.4 8 6.6 @ 31.8 2 6.4 @
CBIRONOMOUS sPB. - LARVAR ge ¢ 18.9 8.4 4 e.e @
DICROYEBDIPES SPP. LARVAR 8.¢ é ¢ @ §.e ¢ 18.% 1
POLYPEDILON SBP. LARVAR 35%.2 1% 197.8 21 812.% 43 1.4 ?
CRYPPOCEIRONOMOUS SPE. LARVAE 4.9 § 18.§ i 8.9 1 6.4 L
0RTEOCLADIINAR LARVAR 8.8 ¢ g 2 6.9 & €4 @
URIDENTIRIED ORGANISH ! - 18.9 i 6.4 ¢ 18.9% i 7.8 3



¢

Appendiz Table A-1: (continued).

Date §/11/92 8/11/92 8/11/92 8/17/92
Tine 164§ ' 178 1748 e 1845
Location 1436 , £427 ‘ §42¢ 5 o §422
Fide Flood Slack Plood Slack Bbb 1 Ebb 1
Tenp. (L) Air , ‘ 21.§ 21.8 2.8 - : 2.5
Surface 4.9 4.8 EUR L N : 24.0
Bottom : - 24.4 1.8 -
Sal.{ppt) Surface 4.4 8.4 ' 8.9 o 8.9
Batton 6.6 6.8 , 8.4 6.6
Cond. Surface 37§ 298 295 2%
Bottim - ige 23§ -
D.0.{ppn) Surface ~ : 5.6 5.1 5.4 6.7
Botton - 5.4 5.4 -
Depth(feet) ‘ 190 2 44 70 45 790 3§ 17 70 18
/82 o a/92 & i/l 8 a/8z o
NEUATODA 75.6 ] 13.39 1 4.9 @ 1877.5 81
BECEYTRABIDAR £468.31 339 0.8 4 8.8 ¢ 18.9 1
HAIS COMMUKIS 6.0 @ .0 @ 6.8 ¢ 18.9 l
SPECARIX JOSIHAR 4.6 @ 9.4 @ 6.4 @ 18.9 {
UXIDENTIFIRD TUBIFICID §2 .6 @ §935.7 314 e 2 §6.7 1
AOLODRILUS PIGUETI 9.4 @ 245.7 13 8.0 @ 6.6 0
LIKBODRILOS BOFPMEISTERI 6.9 8 3327.8 176 ¢.6 o 8.9 @
LIMNQDRILDS UDBERMIANUS 4.¢ @ 382.5 16 6.6 @ 6.6 @
BIVALVIA 8.4 @ 8.0 ¢ 37.8 2 itg 2
CORBICULA FLUMIREA 9.6 @ 8.9 ¢ 18.9 - 1 1.8 2
ARCYLIDAE ‘ 8.8 @ §6.7 1 8.6 @& 18.9 1
GAHMARDS 5PP. §6.7 3 2117 117 . 3482.¢ 188 113.4 ¢
CYATHURA POLITA 18.9 { 226.8 12 264.7 14 18.9 {
CERATOPOGOKIDAR LARVAR .8 0 8.6 & 6.9 ¢ §6.7 1
TIPULIDAR LARVAE 18.9 { ¢.¢ @ 8.6 ¢ g.¢ @
CHIROHOKIDAR LARVAE 6.4 & ¢4 @ 7.8 2 6. @
CLADOTANTTARSUS SPP. LARVAE L 6. ¢ 3.8 2 2986.8 158
TABYTARSUS SPB. LARVAR 8.6 @ 8.0 ¢ 18.9 1 6.0 ¢
DICROTENDIPES SBB. LARVAR 8.0 @ 8. 4 18.9 1 6.8 @
POLYPRDILOM SPP, LARVAR 18.9 1 176.1 % 94.5  § 1266. §7
CRTPTOCEIRONOMOUS §PP. LARVAR 6.6 @ 6.6 @ 8.9 1 §557.7 294
CRICOTOPOS/ ORTHOCLADIUS SPB.  LARVAR 6.8 ¢ §.6 ¢ 6. @ 434.8 21



Appendiz Table A-1: (continued).

Date Canns 8/11/92 8/11/92 8/18/92

fine 1826 1845 1858 141§

Location g C419 5418 8418 541§
fide ‘ Bbb 1§ Bbb 1 - Bbh 1 Ebb 2

feap. (() iir ; © 2.8 12.8 2.6 , 6.8

Surface 4.4 235 4.6 24.9

Botton : 24.4 - N . 24.0

sal.(ppt) Surface . e : 0.4 : 0.9 ' 0.0

Botton 8.9 8.4 , 8.3 6.4

Cand. Surface - 115 295 165 285§

Botton ' il - 388 e . 285

D.0.(pps) Surface §.7 6.5 5.9 5.2

, Bottoa ~ 5.9 - 5.9 §.2
Depth(feet] 43 70 5@ 17 0 18 S TR 8 S 17 %0 18
/el 4 a/al 1 1/a2 1 /82 1
NAIS COMMURIS 2.8 ¢ 0.8 @ 18.9 - 1 8.0 @
PIGUETIELLA EICHIGANRNSIS 78.6 4§ 18.3 - 1 8.8 @ 6.3 @
UNIDENTIPIRD TUBIFICID #1 8.2 3 8.9 1 3.4 9 8.8 @
URIDENTIPIED TUBIEICID #2 94.5 5§ 7.8 12 8.6 @ 548.2 28
LIMNGDRILOS BOPFMEISTERI 6.2 ¢ 7.8 12 6.6 0 5.7 3
POLTCRARTA 6.8 @ 6.¢ @ 6.4 0 8.9 1
BIVALVIA : 8.4 ¢ 56.7 3 3.6 0 8.0 @
CORBICULA PLOMINER 6.2 4 18.9 1 18.§ ¢ 1.8 2
AMPATRODA 8.0 @ 0.6 ¢ 8.6 ¢ 1.8 2
GAMMARDS §PP, §6.7 3 18.9 1 684.9 12 132,31
CYCLASPIS VARIXES 8.8 ¢ 18.9 1 4.9 ¢ 2.4 ¢
CTATHORA POLITA 18.9 1 18.9 1 §29.3 28 346.1 18
CHIRIDOTEA ALHTRA '302.% 16 8.0 @ 8.6 @ .8 2
CLADOTANTTARSUS SPB. LARVAR 4.6 @ 302.5 16 66 o 6.8 @
HICROBSECTRA SPB. LARVAE ¢.¢ @ 8.8 @ 34.5 8 0.8 @
DICROTENDIRRS SPB. LARVAR 8.4 @ 6.8 ¢ 1.8 1 6.8 @
BOLYPEDILON §BP. LARYAE 8.9 1 4.5 § ©O45.T 13 8.3 18
CRYPTOCEIRONONODS SPP. LARVEE 8.4 & 18,9 1 8.6 ¢ 8.6 @



.5
§

Appendiz fable A-1: {continued].

Date 8/18/92 8/18/92 §/18/92 8/18/92
Tine 118§ 1214 1245 1314
Lecation 1448 1487 1558 1555
fide Floed 1 Flood 1 Flood 1 Flood 1
Penp.(C) kir 25.9 2.9 23,8 25.8
Surface 5.9 5.4 16.4 28.§
Bottoa - - - -
Sal.{ppt) Surface 8.6 8.9 4.9 6.9
: Bottom 6.9 - - -
Coad. Surface 338 138 504 §54
Bottow - - - -
D.0.(ppa) Surface 7.8 6.8 7.2 8.1
Bottom - - - -
fepth(feet) 110 2 150 2 190 2 190 2
a/ul 1. 175 VAR 8/a2 1 a/al @
FURBELLARIA 8.8 @ 18.9 1 6.0 4 - 0.6 8
HEKATODA 264.7 14 75.6 4 8¢ 0 8.9 1
LOUMARICULIDAS 6.8 ¢ 6.6 @ 8.4 1 6.4 0
ENCHTTRARIDAS 86,7 13 8.6 @ 8.0 @ 4.6 @
BAIS VARIABILIS 8.9 1 8.6 @ 6.0 & 8.8 ¢
PRISTINA SPP. §6.7 1 6.0 @ ¢ 4 8.6 @
URIDENTIFIED TURIFICID #1 18,9 1 6.2 @ 8.0 @ 6.6 @
GRUMARUS SPR, ' $6.7 3 5.7 1 18.9 1. 226.8 12
EPEEMEROPYERA -HYHPH 0.8 0 0.6 @ 8.6 @ 8.9 1t
6.0 0 8.6 @ N 491.5 26

POLYPEDILUE 3PP, , LARVAE



Appeadiz fable i-1:

{continued).

Date §/18/92 8/18/92 8/18/%12 8/18/92
fine 1336 135§ 141§ 152§
Location 1549 1548 0545 §536
®ide Flood 1 Flood 2 Plocd 2 Flood Slack
Fenp. () Rir- 258.§ 5.5 26.5 28.4
Surface - 25.5§ 25.9 4.5 25.4
Bottow - - 4.5 24.9
Sal.!ppt) Surface 8.4 8.4 8.9 2.8
Botton - - 8.4 2.4
Cond. Surface 768 560 1256 PARL
Botton - - 1364 2704
" D.0.(pps) Surface 7.9 1.1 .3 6.8
Botton - , - §.2 6.4
Depth({feet) 186 2 180 2 44 70 45 21 10 22
a/a2 1 a/82 g a/a2 8 o/ @
HEMERTEL 4.6 ¢ 8.4 -4 8.6 @ 18,9 1
EACEYTRARIDAE 18,8t 8.9 @ 18.3 1 g.e @
SCOLECOLEPIDES VIRIDIS 8.8 ¢ 6.0 4 6.0 @ 189.¢ 1@
RARGIA CUNEATA 6.6 @ 2.0 @ §.8 ¢ 8.9 1
GAMMARUS 5P, 5.6 @ 6.6 @ 18.9 1 6.6 ¢
CHIRIDOTEA ALMTRA .6 & 8.8 @ 18.9 1 6.6 &



&

Appendiz fable A-1: (contimued).

Date 8/18/92 8/18/92 8/18/92 8/19/92

- Tine 1620 163§ 1785 93§
Location v ' §822 . 1518 : €518 5563
tide Plood §lack Bbb 1 o Bbb 1 Bbb 2
feup. (C) Air Co 6.9 7.4 v 6.4 : 7.4

Surface ‘ S 4.5 25,0 5.9 5.0

Botton 24.5 - . 24.8 4.5

Sal.{ppt) Surface - .8 1.8 §.0 " 4.0
Botton 1.4 - 4.3 §.9

Cond. Surface 1409 _ 3446 5864 ‘ §500
Botton 1480 - 6049 5564

D.0.(ppa) Surface 1.2 1.5 1.4 6.9

: Botton - 1.2 - 1.8 6.6

Depth(feet) 570 10 190 2 .46 70 &7 13 %0 14
i/e2 o /a2 a/xl 8 a/az 8

FURBELLARIA 6.6 ¢ BN 15.6 4 .8 @
HEMATODA 6.9 @ 8.8 2 8.8 4@ 18.9 {
OLIGOCIAETA 18.9 1 2.9 3 8.9 @ 4.6 @
SCOLECOLBPIDRS VIRIDIS 6.4 8 6.0 8 151.2 - 8 75.6 &
RANGIA CUNEATL 9.0 @ 8.0 @ 6.4 4 KT
GAMHARUS §PB. 6.6 @ 6.0 .8 18.9 1 1.8 2
MOROCOLODES BDWARDSI it 2 2.9 8 - 6.0 9 6.8 @
CYATHORA POLITA 4.6 @8 4.6 @ 18.9 { 75.6 4
CHIRIDOTEA ALMYRA 4.6 @ 8.6 @ 7.8 2 6.6 0
6.9 9 6.9 0 75.6 . 4 6.8 @

REOMYSIS AMERICANA



ippeadiz Table &-1: (con;inued).

Date 8/19/92 8/19/92 8/19/92 8/19/92

Fige A 1636 1168 o 1125 : v 1285

Location ' §5es : €513 - (51§ §518
fide Ebb 2 ‘ - Bbb Slack Flood 1 Flood 1

fenp. (C) Rir 7.4 27.8 : 9.5 8.5

Sorface 24.5 24.5 4.5 - 24.5

Botton 24.§ 24.9 (4.4 : ’ 4.5

§al.{ppt) Surface - 4.4 ' ‘ 1.8 2.4 2.8

Botton 4.3 1.9 2.4 1.8

Cond. Surface . 5044 o 2508 - - 2508 .. - 1608

Botton L 5494 2568 2509 2080

D.0.(ppa) Surface S 7.1 o 6.6 B P 6.7

Bottos 6T 6.5 ’ 6.3 6.7
Depth{feet) : ; 13 70 14 44 10 45 44 70 45 11 %6 12
/82 1 a/sl 1 g/ 1 - /82 1
NEHERTEL 6.3 ¢ - 5164 7 302.5 16 6.6 @
HEMATODA 2.8 @ 3.8 2 151.2- & 8.0 @

ESCHTTRARIDAR 4.¢ @ §6.7 3 56,7 3 8.9 1

FUBIZICIDAR : 8.6 @ 4.6 @& 8.8 @ 18.9 1
URIDENTIFIRD FUBIFICID 82 75.6 4 g.¢ 9 8.6 @ §15.9 22
LINNODRILOS HOFPMRISTERI .8 2 6.0 4§ 8.8 @ 8.9 4
SCOLRCOLEPIDBS VIRIDIS 491.5 2% §67.1 38 264.7 14 5.7 3
BIVALYIA 18.9 g 8.¢ 8 6.6 & 8.8 @
-RARGIA CUREATA 1.8 2 8.4 @ 6.9 8 8.9 8
COROPRIUM sPP, 283.6° 1§ 18.9 . 1 6.0 @ 0.6 ¢
GAMMARTS SPP. 151.2 8 L8 2 75.6 4 56.7 3
CYATRURA POLITA 189.¢ 18 §6.7 3 ¢o @ 18.§ 1
- CHIRIDOTEA ALHYRA 6.4 ¢ 6.¢ ¢ 8.9 1 0.6 ¢
NEOMTSIS AMERICANA 75.6 4 S 18,8 1 6.6 @ 6.8 ¢
CHIROROMIDAR LARVAE e 0 18.9 1 8.0 @ 6.0 ¢
CLADOTANYTARSUS SPP. LARVAR 8.6 @ 18.9 1 8.4 9 6.6 @
§i.¢4 ¢ 3.8 2 8.9 @ 8.¢ ¢

BOLYPEDILOY SPP. - LARVAE



Appendiz fable i-1: {continued).

Date 11/ /92 11/ §/92 11/ §/82 11/ §/92
Tine 918 950 s 1045
Lacation - 158 1519 1533 ' 15438
%ide Bbb 1 Ebb 1 Bbb 1 Ebb 2
Tenp.(C) i 11.6 1¢.3 19.3 B O
§urface 2.8 12.§ 12.5 : 12.8
, Bottom - - - ' -
Sal. {ppt) Surface 4.4 4.8 2.8 2.4
Botton - - - -
Coud. Sucface £aee 1600 2354 999
Botton - - - -
0.0.{ppa} Surface §.5 9.4 9.6 9.4
: Botton - - - -
Depth{feet) 110 2 1% 2 140 2 2% 13
/a2 8 a/Rz & L.a/al 8 p/al &
HEHATODA 6.8 @ 8.6 @ 18.9 6.a ¢
BNCHTTRABIDAR 6.0 @ 548.2 29 6.6 @ 8.6 4
PARRRAIS LITORALIS .9 @ 6.2 @ 189.6 1@ 0.8 @
‘PUBIFICIDAR 8.8 @ 18.9 1 8.6 8 BN B |
UNIDERTIFIED TOBIFICID &1 8.9 @ 6.6 4@ 189.4 18 .6 @
URIDENTIFIED TUBIZICID &2 4.8 @ 8.6 @ 6636.2 319 151.2 8§
- RULODRILDS BIGUETI 8.6 ¢ 6.6 @ 756.1 49 . 4.6 8
ISOCHABTIDES ERRYI g.¢ @ 4.0 @ 189.6 14 6.6 ¢
LIMNODRILOS HOFPMEISTERI 6.8 @ 8.6 @ 378.1 8 6.6 @
LIERODRILUS UDEEEMIARDS 6.0 ¢ 8.8 @ 378.1 8 .6 &
COPEFODA 6.8 @ 4.4 ¢ 189.4 18 8.6 ¢
GAMMARIDEA 8.8 ¢ g8 @ 18.9 1 9.0- @
GAMMARDS §PB. 6.8 ¢ 15,6 .4 264.7 14 §6.7 13
HOBOCULODES EDWARDSI 8.8 ¢ 8.9 @ 18.9 1 g9 @
CBRATOPOGONIDAR 6.8 @ .6 @ 18.§ 1 6.6 &
CHIRONOHMIDAR .6 @ g.06 .9 18.9 1 6.6 ¢
CRYPTOCHIRONOKOUS SPP. .9 8 6.8 @ 18,8 6.6 &



Appendiz fable &-1: {coatinued).

Date _ 11/ §/91 RS S VAR 73 ¥ 11/ §5/92 11/ §/92
?ige 1118 1145 1220 155§
Lecation .- 1553 ‘ 1407 1422 LpL ]
Tide - . Ebb 2 Ebb 2 » Bbh 2 Ebb 2
fenp. (€] kir 11.9 18.3 , 5.8 7.9
Surface 1.9 124 12.4 11.4
: Bettos - . - .
§al.(ppt) Surface - N 8.9 -
Botton - ‘ - ( - -
Cond. Surface 1100 ’ 100 TR 11 150
Bottow ' - - R .
0.0.(ppn} Surface §.3 9.4 ERE: N 4 9.9
Botten - - - -
Depth{feet) 280 3 110 2 180 2 16 10 17
a/al .8 a/s2 @ a/a2 18 g/ 8
BUCHYTRARIDAR 0.8 @8 ‘ 18.9 1 .4 & 8.6 .8
BAIDIDAE 0.0 @ .0 @ 6.7 3 5.7 3
BALS COMKUNIS 2.8 @ 8.3, . 4@ 7.1 28 6.6 ¢
HAIS VARIABILIS ¢9 @ 8.6 4@ 132.3 71 g @
PARABAIS LITORALIS 8.9 & 6.6 ¢ 94.5  § 6.8 @
PRISTINA §PB. LA 6.6 @ .8 2 6.6 4
PRISFINELLA SPE. 6.8 4 8.6 @ 1§1.27 8 8o ¢
SPECARIA JOSINAE ¢a 0 6.0 ¢ 8.4 4 151.2 8§
" UNIDENTIFIED TUBIFICID 42 287. U 18.9 1 794.8 42 2325.1 123
AULODRILUS PIGUETI 8.6 0 6.0 @ 6.6 @ 5.7 3
CORBICULA PLUMIREA 6.0 ¢ 8.6 @ 0.6 4@ 8.9 1
GAHMARUS SPP. : 151.2 - 8 6.0 ¢ 18.9 1 18.9 1
CYATHURA POLITR 6.6 ¢ 8.6 @ 264.7 14 226.8 12
CEIRIDOTER ALMTRA 6.6 ¢ 6.4 0 8.9 1 6.6 ¢
NEOMYSIS AMBRICANA 18.9 1 ¢4 @ 6.¢ @ 6.8 8
REBOTANYTARSUS S$BP. LARVAR 68 ¢ 8.4 4§ ire ¢ 6.4 @
POLYPEDILON SBB, LARVAR ¢4 ¢ §.¢ @ - 318 2 3.5 §
CRYPTOCEIRONOMOUS SPB. LARVAE 4 ¢ ¢ @ 8. 1~ 86.7. 3



hppendiz fable i-1: (continued).

Date 11/ §/92 e 16 IRVTRTLY

Pige 818 918 93§ 1166
Location : §27@ §264 1268 a1
fide Tlood ! Flood 1 Flood 1 Plood &
. Temp.(C) ir 6.3 18.2 T :
Surface 5.0 §.§ 9.%
Botton - : 9.5 -
Sal. (ppt) Surface i - - -
Bottom - - o - L -
Cond. Sarface 11@ 120 12§ 144
Bottoa - . 126 - 148
b.0.{ppm) Surface 18.5 18.2 9.5 9.7
Bottom - 18.4 - 1.4
Depth{feet) §% 6 17 %0 18 196 2 14 20 15
a/e2 1 Y4 YRR a8l g a/al n
FURBELLARIA 181.2 ] N é ¢.4 8 6.8 é
REMATODA 14,9 ! 8.9 & 6.2 4 6.6 ¢
OLIGOCERETA v S 8.8 ¢ 37.8 ? ] 8 6.4 4
RAIDIDAE - 112.3 7 4.4 ¢ 8.4 é ¢.¢ @
BAIS BLINGUIS _ 4.4 8 8.4 8 18.9 i 8.4 ¢
UMIDERTIFIED TUBIRICID 81 285.7 13 214 7 18.9 1 0.¢ ¢
UNIDENTIFIED TUBIFICID §: 5@85.1 1269 1966.¢ 144 75,6 ] 1663.5 88
RULODRILUS PIGUESI 1115.3 §9 6.6 @ 6.8 @ 8.4 ¢
LIMNODRILUS BOFFMRISTERI 8.4 g 6.4 8 4.0 é 151.2 8
LIMBODRILUS UDEXEMIANUS 6.6 ¢ é.¢ é 4.4 é 226.8 12
QUISTADRILUS/SPIROSPERMA SPP. 3”8.1 14 75.6 § 18.9 i 6.6 @&
BIRUDINEA ‘ , 18.9 i 6.4 @ 4.0 ¢ 6.6 &
ABLOBDELLA SPE, 8.4 é 75.6 ] 8.4 4 6.6 ¢
BIVALVIA 8.7 3 8.8 ¢ 8.6 @ 8.6 @
"CORBICULA FLOUMINEA 1361.1 T2 185.6 1¢ 8.4 é ¢4 @
PEYSIDAR : 1.8 2 94.5 § 8.6 @ 6.0 @
COPERODA- 6.4 é 8.9 é 18.9 i ¢ 9
GAMMARUS SPP. 348.3 18 56.7 3 ¢.4 é 37.8 b
CEIRONOMIDAR LARVAE 8.6 @ 6.6 @ 18.9 1 8.6 @
"CHIROMOHTNAE ' LARVAE 8.4 @ 6.6 § 6.4 é 18.9 i
BOLYPEDILUY §PP. LARVEE 1.8 2 8.9 ¢ 8.6 ¢ 6.8 ¢
CRYRTOCHIRONOMOUS SPB. LAAVAR 113.4 [ 18.9 1 g.é é 37.8 4
PROCLADIUS SEP. LARVAE - 378.1 28 18.8 1 8.6 @ 56.7 3
ORIDEATIPIABLE ORGANISK ' 8.6 é 6.2 é 7.8 2 6.6 @
UNIDENTIFIED ORGANISH | 132.3 ) 6.6 é 8.4 ] 6.4 ¢



ippeadiz Table A-1: (contimued).

Date ' 11/ /92 11/ §/92 11/ 6/92 1/ 9/92

fine ‘ 1148 1215 131§ 91§
Location ‘ 1247 £248 123§ €227
Fide Flood 2 Ebb ¢ . Ebb 1 Flood 1
Teap. (C) Air 8.6 9.4 1.9 -
Surface 18.4 ' 16.5 - 16.§ 8.8
Bottom - 16.5 - 8.4
Sal. {ppt] Surface ; - - - -
Bottow ' - ; - ' - -
Cond. - Surface : 138 148 v 140 165
-Botton ; ' - S 148 : - 106
D.0.{ppn} Surface ‘ 16.2 16.¢ : 9.9 19.2
Botton - 9.§ L - 18.4
Depth({feet) 190 2 : 42 70 43 110 2 43 10 44
a/al 8§ S n/el- 8 g/82 1 o/s2 1
HEHATODA 8.6 & 6.6 9 1.9 1 6.2 4
OLIGOCEAETA 0.0 o 245.7 13 8.8 3 .6 @
EXCHYTRARIDAR 79.6 4 8.0 @ §26.3 49 e 0
SPECARIA JOSIRAB 8.6 @ 07,9 U 8.0 @ g.e @
UBIDENTIPIED TUBIFICID &1 R §29.3 28 g8 @ .68 @
UNIDERTIFIRD TUBIFICID 42 189 | 3856.3 284 1.8 2 1228.7 65
AULODRILOS PIGUESI g6 @ 113.4 ¢ 8.0 @ 6.0 ¢
LINNODRILUS BOFPHEISTERI 0.4 9 87,9 11 6.¢ @ 8.9 1
LIMNODRILOS UDBEEMIARUS 18.9 1 214 17 6.6 @ 6.6 4§
gUISTADRILUS/SPIROSPERNA SPP. 6.6 @ 207.9 11 18.9 1 6.0 ¢
CORBICULA PLUMINER 6.6 0 151.2 8 8.0 4 264.7 14
GANMARUS SEP. 6.8 ¢ 8.9 1 g.e 4 8.6 8
CYATHURA POLITA : 6.6 0 18.8 1 8.6 0 8.8 &
POLYPEDILUK SPP. : LARVAR 8.6 ¢ 7.8 1 6.8 @ 113.4 &
CRYPTOCHIROROHOUS SPB. - LARVAR 6.¢e @ it 2 8.8 0 LN B



hppendiz fable A-1: {contiamued).

flate 117 9/%2

Time o 95§
Location §227

fide Flood 1

fenp. (€} Air T

Surface 8.8

Botton -
§al.{pot) Surface -
Bottowm

Cond. Surface , 114

Botton

D.O.{ppl) §urface ‘ 16.4

Bottos -
Depth{feet) § 10

§

11/ 9%

1819
22
Flood

1.§

11¢
18.§

{10

!

2

11/ 3/92

1625
1228
Flood

-

8.5

-

110
1.5

110

i

4

11/ %/92
121§
§i44

Plood 2

5.§ -
5.5
144
130
5.5
9.3
19 %0 24

n/u2

REMATODA
OLIGOCHABTA

EECHTTRAEIDAR
_NRIS BEHNINGI
PARANAIS SPP.
PARARAIS LITORALIS
PRISTINA §PB.
SPECARIA JOSINAR
UNIDENTIFIED TUBIFICID #1
UNIDBREIFIED PTUBIPICID #2
LIMBODRILDS HOPFMEISTERI
QUISTADRILUS/SPIROSPERMA §PB,
CORBICULA FLOMINEX
PETSIDAR
GAMEARUS §PP.
CIATHURA POLITA
CASSIDISCA LUNIERORS
CLADOTANYTARSUS §PP. LARYVEE
CEIRONOKINI LARVAE
DICROYEADIPES SPB. LARVAE
POLYPEDILUK SBB. LARVEE
CRYPTOCHIRONOMAUS SBE. LAEVAR

UNIDERTIFIED ORGANISH 1
URIDERTIZIED ORGARISK 3
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Appendiz Table &-1: {coatimged).

Date ‘ 11/ 9/92 : 11/ 9/92 : 11/ 9/92 11/ 9/92

Tine _ 123§ 1326 - 133 1345
Location {344 1339 o 1338 137
fide Blood 1 -Blood 2 ' Elood Slack Flood §lack
fenp.(C) Air - ; - - -
Surface T8 9.§ 9.5 9.5
Botton . 9.% - - -
Sal. (ppt) Surface - : - - o -
Bottom - - .. -
Cond. Surface 145§ 146 14¢ 144
Botton 143§ - - -
D.0.(ppn) Surface 8.6 5.9 9.9 9.9
Botton 1.1 - - -
Depth{feet] 54 70 51 2103 ‘ 196 2 190 2
a/a2 8 1/a2 1 ‘ n/el o a/al 8
URIDERTIFIED TOBIFICID #2 §61.6 = 3§ 8.0 ¢ 8.6 2 g.¢ @
CORBICULA FLUMINEA 188t 6.8 @ 6.6 @ 8.0 @
PISIDIUM §PB. 113.4 6 6.6 @ 8.4 0 6.0 8
URIDENTIFIED ORGANISH 1 18.9 { 3.0 9 8.4 8 6.0 &



'Y

Appendiz fable i-1: [continued).

Date _ 11/ $/92 11/ %/92 1/ 492 11/18/92 -
Tine 1405 1428 ‘ 1548 850
Location 1336 1135 ‘ 1322 §316
Tide , Ebb 1 Ebb 1 B Bbb §lack
feap. (C) iz - - . 0.2
Surface 16.¢ 16.9 , §.§ 9.5
Bottom - - ' - 9.6
Sal.(ppt) Surface - . - v - -
‘ Bottos - - - - -
Cond. Surface ' ‘ 148 149 158 156
Bottom . - . - . - 15¢
D.0.(ppa} Surface §.6 9.% ‘ 5.8 9.%
Bottom - - ‘ - 9.4
Depth{feet) 170 2 B B ¢ I 4§70 5§ 19 %0 24
o/a2 o a/al 1 1/l o a/al o
ARCTEORALS LOMONDI 6.9 ¢ 8.9 3 3.4 4 78.6 4
FAIS VARIABILIS 2.2 ¢ 8.8 4 §6.7 3 8.¢ é
PARARAIS LITORALIS §.8 ¢ 8.9 8 8.8 9 75.6 4
SPRCARIA JoSINAZ 8.4 @ 0o @ 151.2 3 0.0 @
UNIDERTIPIED TOUBIFICID 41 8.4 ¢ 8.9 8 151.2 8 181.2 8
OXIDBETIFIED TURIFICID #2 31.8 2 é.6 4 967.4 48 1327.6 17
ILYODRILUS TEMPLETONI 0.9 8 8.8 8 113.4 ] 6.4 é
LIEBODRILUS BOFIMBISTERI 6.8 @ 6.6 0 6.0 @ 283.6 1§
LIMNODRILUS UDBEEXIANUS 8.8 ] 8.4 8 1285.4 - €8 75.86 4
CORBICULA PLUMINER 151.2 8 4.4 4 18.9% 1 é.4 8
PISIDIUM §BE. 8.0 4 8.9 8 §6.7 3 i71.8 2
CEIRIDOTEA ALHYRA 8.8 é 6.8 ] é.4 ] §6.7 3
CERATOPOGOMIDAZ _ LARVAE 6.4 é 6.0 ¢ 18.9 { 6.4 8
CRYPTOCHIRONOMODS §PB. LARVAE 6.8 ] 8.9 4 207.9 11 6.6 8



Appeadiz fable A-1: (continued).

11/18/92

11/10/92

11/18/92

Date 11/18/92
fige 915§ 142§ 1118 113§
Location §31§ 5304 I k a4
fide Bloed | Flood 1 Flood 2 Ploed 2
Tenp. (L) Rir §.2 8.7 1.4 11.4
Surface 9.5 10.8 19.9 18.9
Bottor - 9.3 19.¢ 16.4 1.6
Sal.(ppt) Sarface - - . -
Bottos - - oo -
Cond. Surface 150 175 186 188
Batton 154 17§ 17§ 178
B.0.(ppa} Surface 3.5 8.4 8.6 8.8
Botton 9.4 8.5 9.9 9.8
Depth({feet) 14 70 15 3¢ 70 31 §1 %0 52 47 70 48
/82 8 n/al 1 a/a 1 n/8l 1
§RuATODR 75,6 4 3.0 @ 6.8 @ 8.0 @
EXCHTTRAEIDAR 8.6 ¢ 8.3 1 8.8 @ 0.6 @
PARARAIS FRICI 2836 1§ 8.2 @ 8.6 ¢ 8.4 0
SPECARIA JOSINAR 1738.1 92 6.8 @ 8. 1 $0 @
USIDENTIFIED TUBIEICID $1 4612.5 244 8¢ 2 283.6 1§ 6.0 @
URIDERTIFIED TUBIFICID #2 7584.7 397 8.7 3 %.5 § 9981.1 528
AOLODRILUS RIGUETI 586.¢ - 31 6.6 4 8.6 & 756.1 40
LIMNODRILUS BOFPHEISTERI - §86.¢ - 1t g6 @ 8.6 @ 491.5 26
LIKNGDRILUS UDEEEMIRRUS 283.6 1§ 8¢ @ 6.6 98 2249.5 119
BIVALYIA g 2 3.0 0 8.6 0 8.6 4
CORBICULA PLUMINEA 18.9 1 8.0 @ 6.6 @ 8.4 @
PISIDIUN SPB. 18.8 1 8.4 @ 8.8 @ 75.6 ¢
COPRRODA 1.8 12 6. @ 6.8 ¢ N
GAMNARDS SPP. 6.s ¢ 18,9 1 731.2 39 g.¢ ¢
CYATHURA BOLITA 132.3 7 87.9 11 453.7 44 8.6 @
CHIRIDOTEA ALHYRA g6 ¢ 6.e @ 18.9 1 113.4 ¢
CEIRONOMIRAR LARVAS g @& 6.9 ¢ {312.3 1 N
POLTPEDILON 3BP. LARVAE  132.3 7 415.9 22 9.5 § 56.7 3
CRYPTOCHIROMOMGUS SEE. LARVAE 75.6 & g0 ¢ §.¢ @ g.¢ @
8.6 @ g.a @ 18.8 1 8.6 ¢

UNIDENTIFIED ORGANISH 1



v
®

hppendiz ¥Table A-1: (contigmed).

fate 11/18/92 11718792 11718192 111892
?ine 1215 1258 1315 1355
Location : 1447 1426 . 1428 i
fide Flood 2 Flood 2 - Heed 2 Flood $lack
feap.(C) it 12.4 12.4 ) 11.4 ft.2
Sarface 16.4 16.5 16.5 14.§
Botton - - ; - 1.8
Sal.(ppt) Surface - - . S
Botton : - - - -
Cond. Surface 198 266 164 18§
Botton ‘ - - : - 180
D.0.(ppa) Surface 5.4 , 8.8 8.4 8.1
Botton - - - 8.5
Depth(feet) 110 2 180 2 180 & 47 70 48
a/a2 & /el 18 a/el & e/al 8
NBHATODA 8¢ @ 8.0 9 56.7 3 6o @
RAIDIDAR 6.6 @ 6.6 & 189.¢ 19 6.8 @
UBIDRRTIFIED TOBIFICID #1 8.6 8 6.6 @ U B 31.8 2
UNIDENTIPIED TUBIPICID 42 15.6 4 15.6 4 18518.4 556 5.7 1
LIMRGDRILUS BOFFPMEISTERI 8.8 @ 8.6 ¢ 81.9 11 6.6 4
LINNODRILOS UDEKEMIANUS 18.9 1 8.6 @ 64 0 6.6 @
CLADGCERA 8.8 @ é.¢ ¢ 7.8 2 6.6 @
GAMMARUS SPB. 8.6 @ 6.6 @ 94.5 § g.0 @
ALHTRACUHA PROEINOCULI 8.0 & 6.6 @ 1.8 2 6.6 ¢
CYATHORA POLITA : 8.6 4 6o @ o156 4 8.6 @
POLYPEDILUY SPP. LARVAR 8.4 o 18.9 1 1658.6  §6 6.0 &
CRYPTOCHIRONOHOUS SPE. LARVAR 8.4 @ 8.0 9 7.6 4 6.8 @



Appeadiz Table A-1: [coutigued),

Date /18492 11/10/92 11/1/92 s

Tine - 1428 1564 , 1550 ‘ 1825
Location . R X 5449 ; §444 ; C434
fide ' ; Flood Slack Ebb 1 Bbb 1 Flood 1
fenp. (C) Rir S ‘ 1.2 - 18.7 18.6 g C 136
Surface , , 16.5 10.9 108 10.5
Bottos 1.8 , 16.8 ; - 16.5
Sal.{ppt) Surface - - - -
Bottos ; - ‘ - - -
Cond. Surface ‘ 185 ' 188§ 199 . 194
Botton ' 184 : 185 - 198
D.0.(pps} Surface : 8.1 8.6 9.1 8.4
Botter - . ‘ 8.9 ‘ 8.6 - 8.7
Depth(feet) 58 170 39 16 20 {7 6% 7T 56 70 St
/8l & n/al n a/s8l & n/el &
BBHATODA 6.7 3 94.§ § 3.4 o 8.6 @
BAIS BERNINGI 0.6 @ 8.4 @ 8%6.7 3 6.0 &
SPECARIA JOSINAR 6.8 0 1266.5 67 18.9 1 6.8 @
UHIDENTIFIED SUBIFICID M 8.6 @ 945.2 50 8.9 1 8.6 &
URIDENTIFIED PURIFICID 42 ¢.¢ 2 §6%4.8 341 132.3 7 176.1 9
LIMRODRILUS UDEREMIANUS 6.6 @ 472.6 2§ ¢6 @ 6.4 @
BIVALVIA 6.6 @ 287.9 11 6.4 @ 6.8 ¢
PISIDIUN §PP. 6.8 ¢ 113.4 ¢ §.6 ¢ 6.¢ &
ANCYLIDAE 8.6 ¢ §.6 @ 8.9 1§ 6.6 @
GAHMARDS §PP. %4.5 § 7.8 2 132.3 1 113.4 ¢
ALEYRACUMA PROTIMOCULI 8.6 @ 75.6 4 8.6 ¢ 6.6 @
CTATHORL POLITA 8.9 1 264.7 14 {re.1 9 §6.7 1
- CASSIDISCA LUNIFRORS .9 ¢ 8.6 4 $6.7 3 6.8 &
" CEIRIDOTEA ALMYEA : g4 0 6.6 @ 18.9 1 §6.7 3
POLTPEDILON 3PP, LARVAE 1.8 2 16491.5 53§ 64,7 U 378.1 28
CRICOT0PUS/ ORTBOCLADIUNS SPP. LARVAR 8.8 @ ¥1.0 U §.6 & 6.8 ¢
8.4 @ 5.7 3 g0 @ 6.8 ¢

UNIDENTIFIED ORGARISH 1



@

Appendiz fable A-i: (comtinued].

Date 11/11/92 11/11/92 11718792 111192

Pige 1115 115§ 1245 1318

Locaticn 429 £424 §424 £419
?ide Flood 1 Flood 2 Plood 2 Flood 2

Teap. (C) kit 13.9 13.8 13.2 13.2

Surface 16.5 . 11.4 16.5 16.5

Bottom 16.5 10.5 - 16.§

Sal.(ppt) Surface - - - -

Bottom - - - -

Lond. Surface 111 214 215 146

Botton 289 218 - 248

D.0.(ppm} Surface 1.9 8.2 1.9 8.3

Bottom 8.3 §.3 - 8.1
Depth{feet) 4310 44 §2 10 53 710 38 58 70 S1
8/82 g g/s2 & 8/l a8 a/al 1
HYDROZOA 18.9 1 2.¢ & 18.9 1 §.o @
RERATODA 8.6 @ 189.6. 1@ .6 8 6.4 @
UXIDENTIPIED TUBIFICID &1 2.0 @ 96.7 ! 6.8 ] 6.8 0
URIDENTIRIED TUBIZICID §2 18.9 i 302.5 16 226.8 12 18,9 1
LIKEODRILUS SPF. 8.8 é 13.9 1 8.6 ¢ 8.8 @
SCOLECOLEPIDES VIRIDIS 4.8 é 6.4 @ §.9. ¢ 4 11
GAMMARYS SPE. 18.9 1 189.¢ 18 8.8 ¢ 6.6 0
CTATHURA POLITA LY B 1.8 2 318 2 ¢.e ¢
CHIRIDOTEA ALMTRA 8.6 ¢ 18.9 i S0.8 @ 18.9 !
POLYPEDILOK 3PP. LARVAR 5.7 3 392.5 16 176.1 - 9 ity 2



kppeadiz fable A-i: {costinued).

Date 13VARTA Y ; 11711792 une 11/11/92

"Time 1340 1415 v 1440 1515
Location o 8418 ‘ 415 8415 §562
Tide Flood §lack © Flood Slack Bbb 1 Ebb 1
Fenp. {C) iir 12.3 2.9 2.4 11.2

Sarface 16.5 11.4 : 14.5 11.8

. Bottos 10.5 10.5 10.5 16.5

Sal.(ppt) Surface - - - .9

Botton - ' - - 6.4

Cond. Surface 36 284 kL : 415

Botton . 239 180 244 465

0.0.(ppn} Surface 8.8 8.1 ’ < 8.8 8.1

Bottos ' 8.8 8.7 , 8.6 8.4
Depth{feet) 16 70 11 54 £0 5§ 18 10 19 13 €0 19
a/e2 o a/#2 8 . a/a2. 8- s/l 18
BYDROZOA 3.6 ¢ 18.9 1 8.0 @ 6.6 @
HEHATODA itg 1 8.0 @ 8.8 9 6.4 @
OLIGOCHAETA 8.8 @ 181.2 - .8 6.3 @ 0.6 @
ENCHYTRARIDAR 8.6 0 3356.3 204 9.8 @ g6 0
UNIDENTIFIRD TUBIFICID &1 6.8 ¢ - 8.8 @ 6.9 @ 113.4 6
URIDENTIFIRD TUBIRICID §2 8.0 ¢ e 1 18.9 1 1398.9 74
LIMRODRILOS ODEKRMIARUS 8.0 0 8.9 @ 6.8 ¢ ity 2
§COLECOLEPIDES VIRIDIS 8.8 @ 245.7 13 60 @ 6.0 @
COROPEIUK 5PP. 6.6 ¢ 8.4 @ 94.5 § 8.6 0
GAKMARUS SPP. 18,8 1 8.4 ¢ 642.7 34 6.6 @
CTATRURA POLITA 453.7 U4 3.0 9 8.9 6.8 ¢
CHIRIDOTER ALKTRA U I 8.0 @ 8.9 @ 18.9 1
CEIROBOMIDAR LARVAE 6.¢ ¢ 1.8 2 18,9 1 8.6 @
CBIRONOMINAR '  LARVAR 7.8 2 6.4 @ 6.6 ¢ 6.6 0
TANYTARSINI LARVAE 18.§ 1 83 9 8.9 @ 6.0 @
BOLYPEDILOK 5PB. LARVAE 7.8 2~ 6.6 @ 189 1 6.6 9
CRYPTOCEIRONOHMOUS SPP. LARVAE 8.9 1 g.0 0 6.6 8 8.4 @
FROCLADIOS SPP. LARVAZ 6.6 @ .6 9 6 ¢ 8.9 1



@ =

kppendiz fTable d-1: (costinued;.

PROCLABIUS SPB.

LARVAE

Date 11/12/92 11/12/92 11712792 1112192

¥iae 655 156 818 848

Location -§518 $540 8536 €538
side Ebb 2 Ebb Slack Ebb Slack Floed 1
feap. (C) iir 11.3 - 10,6 16.6 1.7

Surface 10.5 16.5 10.5 11.4

Bottom 16.5 - - 18.5

Sal. (ppt) Surface §.4 6.4 8.4 §.¢

Botton 1.8 - - 8.8

Cond. Surface 185 158 154 754

Botton 245 - - 1250

D.0. (ppa) Surface 8.3 9.1 8.1 9.4

Bottom 9.4 - - . 9.6
Depth(feet) 14 10 15 § 70 § 5§10 ¢ §6 %0 47
g/a2 o a/s2 - n. g/al 8 a/m2 8
HYDROZOR 8.4 8 6.4 & 18.9 1 8.8 ¢
TORBELLARIR 6.6 @ 6.4 @ 18.9 i 6.0 6
HEHERTEL « 94.5 § 18.9 1 8.4 8 6.6 ¢
UNIDERTIFIED TUBIRICID &1 8.8 é 1115.3 589 1196.9 - 63 6.6 @
* UNIDENTIFIED TUBIPICID #2 1364.3 69 6886.9 - 364 3624.6 164 6.6 4
UNIDERTIZIED TUBIFICID #4 18.9 1 0.9 8§ g.¢ o 6.6 @
AOLODRILUS PIGUETI 6.6 @ 176.1 9 6.6 8 6.¢ @
SPIONIDAR v 18.9 { 6.6 @ 8.4 0 6.8 @
SCOLECOLEPIDES VIRIDIS 7.8 - 2 132.3 7 1.8 2 g 2
RANGIA CUNEATR ¢.a @ 8.8 1 8.9 | 8.9 ¢
COPBRODR 8.6 .8 18.9 1 8.0 0 0.4 @
CORGPEIUN SPR. 18.9 1 56,7 3 .4 9 §.7 1
GAHMARDS SPB. 6.6 @ S 189 1 g.¢ 0 ¢ 9
CYATYHURA POLITA 8.4 é 56.7 - 31 132.3 1 6.8 @
CEIRIDOTEA ALHMYRA .4 0 18.9 1 8.0 @ €4 @
- NEOMYSIS AMERICANA 18,9 1 8.0 @ 8¢ @ e.0 0
CEIRONOMIDAE LARTAR 189 1 8.6 @ R N I | e 4
POLYPRBILON §PR. ‘ . LARVAE 8 6 321.4 17 69%.¢ 17 N I
CRYPTOCEIROROMQTS §EP. LARVAR ¢4 & 1.8 2 7.8 2 e ¢
6.6 & 6.6 0 8.9 g4 @



Appendiz Table A-I: {contiaued).

Date 1712192 11712792 | 11712/92 7 3/93

Tine 518 §3§ 1645 1184

Lecation §524 0523 ' _ (518 §527
Tide Floed | Plood 1 © Floed | Bbb 2

Tenp. {C) ir ) 13.8 13.8 15.7 8.9

Sarface 18.5 , 11.4 o 1.6 2.9

Batton 10.5 11.9 - 11.§ .5

Sal.{ppt) Surface 2.8 2.4 4.0 2.9

Bottana : 2.8 2.9 4.0 1.4

ond. Surface , 156¢ 1459 o 1506 2050

Bottor 1540 : 1800 , 4090 2200

D.0.(ppm) Surface 9.3 9.2 : 8.7 13.2

Bottom 9.3 , 9.4 9.8 13.1
Depth({feet) 14 70 11 - 4T 10 48 47 10 48 16 0 17
i/al 8 a/a2 o a/a 1 8/a2 g
HEHATODA BN 18.9° 1 8.8 @ 8.9 @
OLIGOCEABTA g0 @ 0.6 8 .8 2 g.e @
UNIDENTIFIRD TUBIFICID §2. 113,46 967.4 48 8.0 8 2816.6 149
LINNODRILOS HOPEHEISTERI 8.6 0 8.6 ¢ 6.8 9 56.7 3
SPIONIDAE N I 6.6 9 18.¢ 1 6.4 @
SCOLBCOLEPIDES VIRIDIS 8.8 1 18,9 1 6.8 @ 3.5 §
COROPHIUH SBP. ¢e @ 7.8 2 17,4 § 6.6 @
GANMARUS $PP. 8.4 @ 6.8 o 18.9 1 1.8 1
CYATHURA POLITR 8.9 1 6.8 8 18.§ 1 8.4 4
CHIRIDOTEA ALHYRA 75.6 4 6.6 @ 18,9 1 6.6 @
HBOMYSIS AMERICANA 8¢ ¢ 6.8 @ .8 2 N
CRABGON SEPTEMSPIROSA 6.6 4 6.6 ¢ 8.9 1 8.0 &
CRYPTOCEIRONOMOTS $BP, LARVAR 6.6 ¢ 6.0 @ g8 @ 18.9 1
7.8 2 6.0 ¢ 6.¢ ¢ 1.8 1

PROCLADIUS $ee. LARVAR



&

., hppendiz Table i-i: (continued].

Date 3/ 393 B VAETE R EVARTA K] 7 393

fime 1145 1218 125 1426

Location , §531 , 5530 : €329 §568
Tide Ebb 2 Bbb 2 Bhb 2 Ebb 2

Semp. (C) lir §.4 8.9 8.5 - 9.%

Surface .4 2.4 .5 1.4
Botton 2.8 2.4 2.4 .5

Sal.{ppt) Surface 1.8 2.8 8.8 ¢.8
Botten 2.4 ' 2.8 6.8 8.4

Lond. Surface 1750 ; 178 . 549 : 21§

Botton : 1854 1840 1450 218

D.G.{ppa) Surface : 13.1 130 REN 12.4

Botton 13.2 B S 13.1 12.6
Depth{feet) 14 6 15 19 0 28 49 0 41 12 10 13
/e 3 i/82 4 a/al 1 a/e2 1
ENCHYTRAEIDAR 3.6 0 8.0 ¢ 13,4 ¢ 6.6 @
PARABAIS LITORALIS 8.a @ e 8 §6.7 1 6.8 4
PIGUETIELLA MICHIGAMENSIS 8.8 0 8.8 2 . 1.9 1 8.6 9
UNIDENTIFIED TUBIZICID 2 §67.1 2@ 159,219 431.5 % 151.2 8
LIMNODRILUS ROFFMEISYERL 8. 1 8.y @ 8.3 1 7.8 1
SCOLECOLEPIDBS VIRIDIS 75,6 4 1134 6 151.2 8 g.¢ 8
RARGIA CUNBATA 7.8 2 18.9 1 8.6 @ 8.0 ¢
COPERODA 18,9 1 8.8 @ 6.6 @ 0. ¢
COROPEIUY SPP. 9.6 @ 3.6 @ 2778.8 147 §.4 0
GAMMARDS SPP. 6.a ¢ 6.9 @ 15,6 & 6.¢ ¢
CYATRURA POLITA : 6.6 @ 2.8 8 132,31 8.6 ¢
CHIROMOHINT LARVAS 18,9 1 7.8 2 3.0 @ 8.6 ¢
POLYPRDILOM SEP. LARVAE  132.3 7T R 8.6 ¢ 7.8 2
BROCLADIUS SPP. LARVAE 18.9 1 8.0 @ g.¢ @ 8.6 ¢



Appendix table A-1: {coatinued).

Date ’ 3/ 3793 EYARTAX] © 38493 i/ 8/93

Tine , . 1604 1714 859 92§

Lecation : ' : ] 1)} 8549 1524 1531
?ide ‘ gbb Slack ~Hood 1 ' Flood 1 Blood |

Femp. (C) ir ‘ 1.5 1.4 6.5 6.5

Surface 1.9 .4 e 1.4

Bottoa 1.4 2.8 - -

Sal.(ppt) Surface 8.4 8.4 ‘ 8.4 . 8.9

Bottom 8.4 5.9 , - -

Cond. Surface : 19§ 385 840 128

Bottam 19§ e - -

D.0.(ppa) Surface 12.8 2.8 ‘ 12.8 12.5

Botton 12.7 12.9 , - -
Depth{feet) 47 10 48 o112 12 110 2
/82 8 8/82 1 a/82 1 o/e2
UNIDERTIFIED TUBIFICID §! .6 @ 75.6 . 4 a6 0 6.e @
UNIDERTIEIRD TUBIFICID #2 18.9 1361.1 - 72 g8 0 8.8 @
LIKRODRILUS SPP. 8.0 2 34.5 - § 0.6 4 8.0 0
LIMEODRILUS ROPPMBISTRRI 8.9 ! 226.8 .11 8.6 ¢ 8.4 @
SCOLECOLEPIDES VIRIDIS 8.8 @ 18.9 1 8.4 0 6.6 @
COFEPGDA 8.6 @ 18.9 1 8.0 ¢ 8.0 8
POLTPEDILUH SPP. ' LARVAE 18.9 1 75.6 4 0.8 0 8.6 @
CRYPPOCHIRCHOMOUS SPP. LARVAR 8.6 8 18.9 1 8.6 ¢ 6.6 @
PROCLADIUS 8PP.  LARVAB 6.¢ ¢ 1.8 2 0.6 @ 4.0 @



k.
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Appendiz Table A-1: {coutinued).

Date kTR TR K TR TA X! : 3/ §/%3 : 3/ 8/93

fine , 455 1643 : 1120 : 121§

Lecation o 1542 , . 1447 1447 §421
fide ’ Co Floed 1 Flood 2 S Flood 2 Plood 2

fenp. (C) lir ‘ ' 6.5 6.5 S 8.5

Surface 3.5 3.8 1.9 $.4

Botton ; - - - 1.5

Sal.(ppt) Surface 8.4 8.4 8.¢ 6.0

Rottom ‘ - ~ - - 8.6

Cond. Surface ‘ 23§ 19§ 18§ 184

Botton - : - - 186

0.0.(ppu} Surface o 12.6 12.7 - 12.6

Bottom ' - - ' - , 12.§
Depth(feet) , 190 2 110 2 110 2 970 18
/e 3 a/al 1 a/a2 1 a/el 8
TORBELLARIA 8.6 ¢ 6.8 @ 6.8 @ .8 2
ARCTEONAIS LOHORDI 8.4 é 8.6 é 6.4 é 18.9 {
§AIS COMHONIS 8.8 § 8.9 8 4.4 é 18.¢ 1
NAIS VARIABILIS 8.4 8 8.6 @ 8.¢ é 18.9 {
PARANALS SPB. 6.4 @ 6.6 @ 8.4 @ 7.8 2
SPECARIA JOSINAE 8.6 é 8.4 é 6.6 é 113.4 §
OEIDRETIFIRD TURIFICID #1 6.8 ] 8.8 é 4.¢ @ 18.9° 1
UNIDENTIFIRD TOUBIFICID 82 6.0 @ 8.6 ¢ 4.8 @ 207.9 1
LINNODRILUS UDEEEMIANUS 8.8 @ 9.6 @ 4.6 ¢ it 2
NERRIS SOCCINEA ' 8.6 & 8.4 @ 18.9 1 6.0 ¢
BIVALVIA 6.6 8 8.4 é 4.4 é 18.9 i
CYATHURA POLITA ~ 8.4 é 8.0 ¢ 6.8 @ 18,9 1
LEBIDORTERA LARVAE 18.9 1. 6.6 § 8.0 ¢ 8.4 é
" POLYPEDILON SPBP. - LARVAR 8.0 é 8.0 ] 6.6 ¢ 15.6 4
. CRYPTOCHIRONOMOUS gPB. LARVAR 8.4 § é.6 ¢ 6.6 @ 18.9 i



Appendix Table A-1: [costinued).

Date 3483 v 3/ 8/93 T VA X 3/ 8/%3
?ige e 1245 131§ 1335 1356
Location - §428 ’ 5419 ‘ - I428 1428
?ide Fload 2 Flood 2 - Flood 2 Flood 2
fenp. (C) ki o 18,4 14.5 4.9 : 9.%
Surface 4.9 3.5 4.5 4.5
Bottos : 1.§ 1.0 ~ - -
Sal.{ppt) Surface 8.6 . S - - -
Botton : 8.0 : - ; , - ~ -
fond. Surface © 188 175§ c 134 180
Batton 180 175 - -
0.0.(ppa) Surface : 12.6 11.8 1.5 12.§
Botton ‘ 12.6 12.2 o - -
Depth(feet) ' 128013 570 16 ; 190 2 180 2
0V YA | g/az o 1/82 a/82
NEKATODA 8.8 ¢ 18.9 i 4.4 ] 6.4 é
ARCYEONAIS LOMORDI 8.0 4 56.7 3 6.0 8 8.8 ¢
PARANAIS ERICI 8.8 9 1285.4 68 6.9 8 56.7 3
SPRCARIA JOSINAR 8.9 é 397.¢ . 21 4.8 é 8.8 é
URIDERTIPIED TUBIFICID #1 4.8 8 178.1 9 3.9 8 6.4 ¢
UNIDEMTIFIED YUBIFICID §2 1247.6 66 1115.3 59 8.0 ¢ 0.8 @
LIMNODRILUS HOFEFMEISTERI 178.1 § 113.4 8 ¢.4 4 9.4 é
LIMBODRILUS UDEEIEMIANGS 18.9 i o a. ] 4.8 8 6.0 8
CYATEURA BOLITA , §.¢ 8 i87.¢ 21 18.4 i 6.9 é
POLYPEDILON §EP. LARVAE 18.9 i 283.6 1§ 4.0 ¢ 6.0 é
CRYPTGCHIRONOMODS SPB. : LARVAE 6.4 8 8.4 § 8.4 §

132.3 1



@ ’
Appendiz fable A-1: {continued).

Date ’ g 37 8/93 3/ 8/93 321793 32193
Tine ; ' 1580 1524 945 ’ 1624
Location : 5447 , 1447 - I812 1528
" Pide Bbb ¢ Bbh .| Flood 2 Flood 2
Teap. (C) Air 11.9 11.9 v 6.5 1.§
Sorface 1.8 o 4.9 5.8 1.5
Botton S - - - -
Sal.{ppt) Surface S - : 8.8 - 8.0
Bottow - , - s -
Cand. Surface 178 176 o 580 164
Botton 179 - - -
D.0. (ppr) Surface 12.3 R ¥ S 11.8 12.1
Botton , 12.2 - f S -
Depth{feet) ‘ : 17 16 18 190 2 110 2 190 2
e/el & n/al @ a/a2 a a/al
RMPHICHAETA LEYDIGI 6.6 @ 8.0 2 8.9 ] 37.8 ?
URIDERTIPIED TUBIFICID 42 8.9 @ 8.9 é 8.0 8 3.9 1
POLYCEAREA ' 8.9 ) 8.9 3 9.9 4 18.9 i
COPERODA 8.3 8 8.4 8 18.9 i 6.0 §
CBIRIDOTEA ALHYRA 18.9 i 8.4 ] - 4.4 é 8.8 é



Appendiz Tapie A-1: (continuzd).

Dite

3/21/93 3/21/93 3121793 3721793
fige 1138 1225 1366 1158
Location §3¢7 §3i81 §444 C4da
Tide Flood 2 Flood 2 Plood §lack Bbb 1
fenp. (C) Rir 1.5 8.4 9.§ - 9.9
Suzface 2.5 2.% 1.4 1.4
Bottox 1.5 2.5 3.4 1.0
Sal.(ppt) Surface - - - -
Bottos - - - -
Cond. Jurface 17§ 168 - 17e . 178
Battos 178 140 165 170
0.0.(pps} Surface 12.6 12.4 12.3 12.7
Bottos 12.5§ ‘ 12.5 12.4 12.6
Depth(feet) 24 10 2% 14 0 1§ 24 %0 28 46 10 47
/82 8 a/n2 1 a/al 8o g/l a
SEMERTEL 18.9 { 6.3 & 8.4 é 8.4 3
HEKATODA 94.5 § 8.8 8 4.9 é 8.4 é
ARCYEORAIS LOXONDI 369.6 i6 75.6 4 3.4 ¢ é.4 ]
PARANAIS PFRICI 1658.6 56 4.9 é 6.3 é 6.9 )
UNIDEMYIFIED TUBIFICID &1 §29.3 28 378.1 - 2@ 4.4 9 8.8 ]
UNIDERTIFIED TUBIPICID #2 §633.3 293 3081.1 183 8.3 2 3872.8 189
LIMKODRILUS sPe. 159.2 19 6. é 8.2 8 6.8 ¢
LIMNODRILOS HOPPHBISTERI 899.4 37 684.9 32 8.4 é 869.6 46
LIMEODRILUS UDEXRKIARUS 8.4 8 1§1.2 8 8.4 8 775.¢ 41
(UISTADRILIS XULTISETOSOS §99.4 17 8.6 ¢ 8.4 8 é.9 4
MANATOREIA SPECIOSE 8.9 é 8.4 é 18.9 1 0.4 8
CORBICULA PLUMIHBA 9.4 @ 6.9 é 14.8 1 6.4 8
CYATHURA POLITA 6.8 8 8.8 ¢ - 75.6 4 §.é 8
- CASSIDISCA LUXIFRONS 8.8 ¢ 8.4 @ . 3.8 2 9.9 6
CHIROMOKIDAR ’ LAKVAR 18.9 i .0 @ 8.4 é 4.6 @
CEIRONOKINI LARVAR 6.4 g 37.8 2 8.9 é 18.9 i
CHIROROMOUS SBE. LARVAE 8.8 é 1.8 2 . 8.8 ¢ 6.8 é
GLYPTOTEADIPES S$PP. LARVAE é.9 é 8.4 é 18.9 i- ¢.4 8
‘POLYPEDILON $PB. LARVAE  75.6 4 75.6 & 8.0 @ 9.5 §
CRTPTOCHIROROMGOS SPP. LARVAE 4.8 ] i7.% 1 8.4 ¢ 6.4 é
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Appendiz Table A-1: {coatinued].

Date | 326093 /26193 3/26/93 3/26/93
Tine 1535 1559 1614 1645
Locatien - 1229 1218 5228 iy
- Pide : Ebb 1 Ebb 1 Bbb 1 . Bbb !
tenp. (C) Air - 20.0 18.0 17.§ 15.0
Surface . ; 6.5 6.3 . £.8 §.§
Bottom : - - 5.3 4.5
Sal.(ppt} Surface - - e - -
Bottom , : - - - : -
Coad. Surface : 138 138 12§ : 11§
Botton - - 126 11§
D.0.(ppe) Surface 12.8 12.6 YN C12.3
Bottoa ' - - 12.4 12.7
Depth{feet] 180 2 180 2 : 21 10 22 49 0 54
B/s2 & 1/a2 1 7f VAR a/az @
fURBELLARIR 2.4 ¢ 8.2 4 18.9 { 6.6 ¢
NERATGDA 8.8 g 4.4 @ 26,8 12 ¢.¢ @
BECHTTRAEIDAR 75.6 L) a1 8 8.¢ 8 8.4 ]
AKPHICEARTA LEYDIGI 6.4 4 ¢.9 @ 245.7 13 ¢.0 é
PIGURTIELLA HICRIGANERSIS 8.8 4 8.9 ¢ 8.4 ¢ 18.9 i
SPECARIA JOSINAR 8.0 ) ¢.¢ ¢ 45.7 13 6.8 @
TUBIFICIDAR 8.4 é 6.2 @ 8.4 é 18.9 1
DATDENTIFIRD TUBIFICID &1 ¢.4 é .4 @ 226.8 12 18.9 1
UIIDERTIFIRD TUBIFICID §2 ¢.4 8 8.¢ @ 5557.7 194 §48.2 29
1S0CHARTIDES EREYI 6.0 g 6.6 @ 8.8 @ 94.5 §
LIENOORILUS HOFEHEISTERI 8.4 4 ¢ @ 113.4 & 37.8 -2
BIVALVIA 6.8 ] 4.6 ¢ 31,8 2 6.6 @
GAHMARUS §PP, : 6.¢ @ 6.8 @ 18.9 { g9 @
CERATOPOGONIDAR LARVAR 6.9 é 6.9 ¢ §6.7 3 6.6 ¢
POLYPEDILUM §PB., LARVAR 6.4 L ] 0.6 @ §31.5 26 75,68 4
CRYPTOCHIRONOMOUS SPP. LARVAE §.0 LI §.¢ é 1§1.2 ] 6.9 ¢
PROCLADIUS §PB. : LARVAR 6.0 @ ¢ @ 7.8 4 g6 @
USIDEETIFIRD ORGARISH 1 8.9 é .4 ¢ 132.3 1 0.0 @



L4
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'  Bppendiz fable B-1: {continued).

Date

3219

CRYPTOCEIRONOHOUS SPE.

3/26/93 3/21193 311193

?ine 1730 /83§ 940 946
~ Location €204 €21 £328 €329,
Tide Bbb 1 Bbb 1 Ebb 1 Ebb 2

Tenp. (C) kit 15.¢ 11.9 1.8 1.6

Surface 5.8 4.5 .5 4.5

Botton §.5 §.5 4.5 .5

Sal.(ppt) Surface - . . -

' Batton - - - -

Cond. Surface 115§ 128 128 11§

Bottom 114 11§ 115 115§

D.0. (ppa) Surface 12.3 12.4 12.4 12.4

Bottoa 12.4 12.3 - 12.3 12.3
Depth(feet) 49 10 50 49 70 50 44 %0 45 44 10 45
/el B n/82 8 n/s2 1§ g/al 8
TURBELLARIA §6.7 3 -2898.3 11t 536.4 31 8.8 §
NENERTEA 8.3 ] 18.9 { 8.4 4 8.8 é
REHATODA 8.6 é 8.¢ 9 18.9 i 18.9 1
. BBCEYTRABIDAE 3327.8 176 132.3 7 1852.6- 98 18.9 i
PARRNAIS RRICI §.9 8 6.8 @ 8.4 ¢ 18.9 i
PIGOETIELLA MICHIGANBESIS 4.9 ] 8.4 ) 75.6 § 18.9 1
SPECARIZ JOSINAR 4.8 ] 8.4 8 8.6 é 18.8 1
DHIDENTIFIED TUBIFICID 1 8.6 @& 8.6 ¢ 8.4 . @ §6.7 3
URIDEATIFIRD TUBIFICID $2 §6.7 3 6.8 (] 37.8 2 434.8 2
LIMRODRILUS BOFPYMEISTERI 4.4 ] 0.9 é 8.4 @ 18.9 i
ACARIFORHES 18.9 1 8.4 @ 6.4 ¢ 8.6 ]
COPERODA 4.4 8 4.4 4 18.9 i 4.6 ¢
CYATHERE POLITA 69 0 ¢4 @ B RN 189.6 18
POLYPRDILUN PP, LARVAR 6.9 8 3.8 2 348.3 18 245.7 13
LARVAR 8.6 @ §.4 @ §.4 & 18. 1

Yy



Appendiz Table d-1: (contimusd).

3/27193

393

. Bate 327193 37271193
Tine 1865 1128 115§ 1218
Location 5328 €334 §3134 §338
Pide Ebb 2 Ebb 2 Bbb Slack Flood |
fesp.(C) Rir 11.§ 11.§ 12.8 12.9

furface 5.6 5.8 5.9 §.9
Botton 4.5 5.9 5.4 5.9
Sal.(ppt) Surface - - - .
Botoow - - - -
Cond. Surface 118 11§ 116 116
Bottow 118 o118 118 119
5.0.(pps) Surface 12.3 12.4 12.§ 12.4
Botton 12.3 12.4 12.6 12.2
Depth{feet) 19 10 28 44 10 45 17 10 18 14 90 15
3/82 . 8 a/el 8 a/al 1 a/s2 o -
TURBELLARIA 8.6 8 1460 18 18.9 8.6 - 4
EECRYTRABIDAE 94.5 5 §84.9 2 18.9 1 6.0 @
RAIDIDAR 8.8 ¢ 2.0 4@ 18.9 1 8.8 @
PARANAIS ERICI - 18.9 i 4.9 8 7.8 2 6.8 &
PIGUBTIRLLA MICEIGARBESIS 8.9 @ 8.9 1 0.4 @ 8.8 @
PRISTINELLA SPP. 68 0 8.4 @ 18.9 ¢ 8.8 &
SLAVINA APPENDICULATA 8.6 @ 8.6 @ 1.8 ¢ 2 8.4 ¢
SPECARIA JOSINAR 8.6 ¢ 8.6 8 8.9 1 8.8 &
UNIDBETIPIED TOBIFICID ! 6.4 ¢ 6.6 @ 7.8 2 8.6 &
UAIDERTIFIED TUBIRICID #2 189.¢ 18 18,9 1 113.4 6 18.9 1
LIMNODRILUS BOFYMEISTERI 18.9 { 8.0 @ .4 9@ 6.8 @
BIVALVIA : 6.8 ¢ 8.6 4 6.8 @ 8.9 1
GAMMARDS SPB, 0.8 @ 6.8 ¢ 18.9 1 0.6 &
CYATHURA POLITA X 6. ¢ 8.6 @ 132.3 71 94.5 §
CHIRIDOTER ALNYRA 18.9 ! 18,9 1 8.6 ¢ 6.8 @8
DICROTENDIPES SPP. LARVAR §.4 0 6.8 @ 18.9 1 6.8 ¢
POLYPEDILOK SBB. LARVAE 18,8 i 1§1.2 - 8 94.5 § 176.1 9



)
Appendiz Table A-1: {continaed).

Date | RS TEATLE R 1037 I e 321193

Fige 123§ , 1248 1366 131§
Location 1334 1336 SRR k1 | 1338
tide Plood 1 Blood 1 Flood 1 Ploed |
fenp. (C) kir ‘ 12.4 1.8 12.8 13.8
Surface ‘ 6.8 6.6 6.8 6.8
Battos - - . - -
Sal.(ppt} Surface ' - - - -
Botton - - - -
Coad. Surface 11§ 11§ ' 115 11§
Bottos \ - - - S
B.0.{ppa) Surface 12.1 12.1 12.1 12.1
Botton - - - e
Depth{feet) 190 2 190 2 110 2 R (A
e/al o a/al a/a2  a o/a2 @
BECEYYRARIDAE L I | 8.6 ¢ BRI R | LN A
UNIDENTIFIRD TUBIRICID #2 . 21739 11§ 0.8 @ 3.0 @8 .6 &
COPERODA 6.0 @ 84 & - 18.9 1 6.6 @



ippendiz Tablé k-1:

{continued;.

AMPEICEABTA LEYDIGI

Date 3121783
- Tine 1336
Location 1339
fide ; Floed 1
Teap. (L] Rir 1314
Surface 6.8
Bottow -
Sal.{ppt) Surface -
' Botton .
Cond. Sorface 115
Bottom -
B.6.(ppa) Surface 12.8
Botton -
Depth{feet) {90 2
/82 1
BRCHYTRAEIDAS

e pa



