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Summary

Severe pollution problems have affected the Delaware Estuary for over 100 years. A key
component to the estuary’s restoration was the establishment of water quality criteria by the
Delaware River Basin Commission in 1967. Faced with technical and financial challenges, these
1967 standards included a compromise position for 38 miles of the 133 mile long estuary: a
limited “use” for Zones 3, 4, and upper Zone 5 that did not include “propagation” along with
lower dissolved oxygen water quality criteria. Yet the 1967 goals were ambitious nonetheless,
and the recovery in both dissolved oxygen and the living resources in these urban zones of the
estuary have been tremendous. Recent data suggest that part of this recovery has been an
exceedance of the 1967 goals for the “use” of the estuary, with substantial recovery in
“propagation” even in Zones 3, 4, and 5. Because of Clean Water Act regulations requiring
reconciliation of “existing uses” and “designated uses”, these recent data warranted an
evaluation to determine the extent to which a “propagation” use had been achieved for Zones 3,
4, and 5.

To evaluate the “propagation” use, DRBC reviewed available data for resident and anadromous
fishes collected since 2000 that quantified spawning and/or rearing of early life stages of these
estuarine species. This evaluation attempted to both assess whether any evidence of successful
reproduction existed for each species in each estuary zone, and the degree to which successful
reproduction had been restored for that species. Detailed reviews were possible for 9 fish
species: Atlantic Sturgeon, American Shad, Striped Bass, White Perch, Bay Anchovy, Atlantic
Silverside, Alewife, Blueback Herring, and Atlantic Menhaden. For all species evaluated,
successful reproduction was clearly demonstrated in one or more of the compromised estuary
zones. In addition, moderate to strong reproduction was demonstrated for multiple species in
each zone indicating substantial recovery in the “propagation” use for Zones 3, 4, and upper Zone
5. Weak and inconsistent spawning by Atlantic Sturgeon, and limited spatial recovery in
spawning and rearing by American Shad and Striped Bass, suggested that full restoration of the
“propagation” use is not supported by the current available data. Based on this evaluation, DRBC
staff recommends that partial restoration of the “propagation” use be recognized as the existing
use for Zones 3, 4, and upper Zone 5 of the Delaware Estuary.
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Introduction

Water quality problems have plagued the tidal Delaware River for decades, with early evidence
of severe hypoxia extending at least to 1912 (Philadelphia 1914). The USGS began daily
recordings of dissolved oxygen at the Ben Franklin Bridge and at Chester, PA, in the 1960s and
these records provide the most comprehensive documentation on the timing and magnitude of
the estuary’s historic hypoxia. The dissolved oxygen conditions for 1967 (see Figure 1) are largely
representative of this severe hypoxia, and show hypoxic conditions beginning in May and
extending into November.

By the 1950s, the various water quality problems (including dissolved oxygen) and their effects
on both human populations and the Delaware Estuary ecosystem warranted federal investment
to circumscribe the problem and chart a course for recovery (FWPCA 1966). The U.S. Public
Health Service initiated the Delaware Estuary Comprehensive Study (DECS) in 1961, focusing on
a computer model for the effects of municipal and industrial wastewater inputs to the Delaware
Estuary, and how reductions in those wastewater loadings could lead to recovery of the dissolved
oxygen within the estuary.

Near the conclusion of this study, the 1965 revisions to the Federal Water Pollution Control Act
authorized interstate water quality standards to protect both human uses and ecological uses
(i.e., “propagation of fish and wildlife”, PL 89-234) of such interstate waters. Combined with the
recent formation of the Delaware River Basin Commission in 1961 to address both interstate
water supply and interstate water quality problems, the 1965 revisions to the Federal Water
Pollution Control Act established the requisite authorities and framework for DRBC to adopt
water quality standards for the Delaware River in 1967.

Controversy surrounded the initial establishment of dissolved oxygen criteria for the Delaware
Estuary because of the significant cost-benefit tradeoffs in terms of ecological restoration versus
wastewater treatment costs (FWPCA 1966, Wright and Porges 1971). Dissolved oxygen goals as
high as 4.5 mg/L and as low as 1.0 mg/L were evaluated in the policy making process of the 1960s,
with a compromise being reached where a dissolved oxygen criterion of 3.5 mg/L would be
selected for Zones 3, 4, and upper Zone 5 of the estuary®. This 3.5 mg/L daily average dissolved
oxygen criterion was then established through the 1967 adoption of DRBC’s first Water Quality
Regulations. It is important to note that this dissolved oxygen criterion has remained unchanged
since 1967 (DRBC 2013).

In setting a dissolved oxygen criterion at the compromise value of 3.5 mg/L, and thus below the
recognized requirements for fish and other aquatic life (e.g., FWPCA 1968), the DRBC, its member

1 Zone 3 extends from River Mile (RM) 95 to RM 108.4; Zone 4 extends from RM 78.8 to RM 95; and the upper
portion of Zone where the designated use and the dissolved oxygen criterion are consistent with Zone 3 and Zone
4 extends from RM 70 to RM 78.8. For an explanation of the River Mileage system, see DRBC's website at
www.nj.gov/drbc/basin/river/

Delaware River Basin Commission 2 September 30, 2015


http://www.nj.gov/drbc/basin/river/

states, and the federal government set a goal for estuary restoration in these zones that
protected only migratory fish passage and “low level maintenance of resident fish in the critical
reaches of the estuary” (Wright and Porges 1971, pg. 1-3/9). In terms of current water quality
standards language, two levels of aquatic life use protection were established for the estuary in
1967. For Zone 2 upstream of the hypoxia, and in lower Zone 5 and throughout Zone 6 below
the hypoxia, full aquatic life use protections were established with the designated use of “wildlife,
maintenance and propagation of fish and other aquatic life, passage of anadromous fish” or
similar language (DRBC 1967; see Appendix A). In the estuary’s hypoxia regions of Zones 3, 4,
and upper Zone 5, the “propagation” component to this use was removed and the aquatic life
designated use (and thus the restoration goal) in these estuary zones was set to “wildlife,
maintenance of resident fish and other aquatic life, passage of anadromous fish”.

Despite these compromises and the recognition in 1967 that full restoration of dissolved oxygen
would be difficult, the recovery of both dissolved oxygen and most fish stocks in the Delaware
Estuary have been remarkable. Striped Bass runs currently rival those of other major estuaries
(e.g., Kahn et al. 2015), American Shad now freely migrate through, and spawn in, the Delaware
Estuary (DRBFWMC 2011), and broader surveys of the fish assemblage show high catch rates and
remarkable diversity (e.g., Pyle 2015). Sustained funding by DRBC and the USGS for the dissolved
oxygen sensors at the Ben Franklin Bridge and Chester, PA, have documented the remarkable
recovery in dissolved oxygen concentrations (see waterdata.usgs.qgov). Figure 2 presents the full
daily mean distribution of July dissolved oxygen at the Ben Franklin Bridge since the 1960s,
showing the steady rise of summer dissolved oxygen beginning around 1980 and extending to ca.
2000, although dissolved oxygen has been quite variable since 2000 (see detailed summaries of
2000 to 2014 data in Appendix B).

As part of the recovery in dissolved oxygen and fish stocks, data began emerging that some
degree of “propagation”? was occurring in Zones 3, 4, and upper Zone 5 where such fishery
restoration was not anticipated in 1967. Because Clean Water Act regulations require any
improvement in conditions to be captured and recognized, in part to prevent “backsliding” or
loss of improvements gained through restoration efforts, data demonstrating successful
reproduction in Zones 3, 4 and upper Zone 5 would serve as the initial basis for a re-evaluation
of the designated uses for these estuary zones. Specifically, 40 CFR § 131.10(i) states “Where
existing water quality standards specify designated uses less than those which are presently being
attained, the State shall revise its standards to reflect the uses actually being attained.” In other
words, if the “Existing Use” (i.e, the use presently being attained) is higher than the “Designated
Use” currently adopted in regulations, reconciliation is needed under federal rules.

2 The term “propagation” is not defined in DRBC’s Water Quality Regulations. Often used in the context of artificial
rearing (e.g., fish hatcheries), other regulatory agencies have defined propagation as “reproduction of fish, aquatic
life and wildlife within their natural environment.” (Delaware 2014). Based on the historical context of the aquatic
life uses established in 1967, this report recognizes propagation somewhat more broadly as both the reproduction
and the critical early life stage rearing necessary to recruit aquatic life into the population. For the fish species
examined in detail in this report, this definition of propagation would include protection of spawning, eggs, larvae,
and early stage juveniles.
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The DRBC’s Water Quality Advisory Committee began deliberations on this issue in 2009 as part
of a broader evaluation of nutrient and dissolved oxygen conditions for the Delaware Estuary
(see meeting minutes at www.drbc.net). A petition by three non-profit organizations in 2013
emphasized the need to proceed in reconciling the Existing Use with the Designated Use based
on their evaluation of fishery data from the Delaware Estuary. Finally, the Water Quality Advisory
Committee discussions culminated in a September 2013 resolution recommending the following:

“The WQAC recommends that within one year the DRBC staff will
prepare for the Committee a description of the existing aquatic life uses
of the Delaware Estuary with citation to source materials which will be
used to craft a formal Finding of Existing Uses that will be presented by
the Committee to the Commissioners.”

In this report, DRBC conducts an evaluation of available data for resident and anadromous fishes
to directly address the question as to whether, and to what degree, a broader “propagation” use
has occurred in Zones 3, 4, and upper Zone 5 of the Delaware Estuary. The data sources and the
methods for evaluating these data are first described. The results of the evaluation are then
provided for each species in each of the three downgraded zones of the estuary. Finally, the
individual evaluations are synthesized into a zone-specific assessment of the “propagation” use.

In addition, DRBC documents the dissolved oxygen conditions in the Delaware Estuary during a
matching data window as an appendix to this report (see Appendix B). Although many factors
interact to determine the population sizes of estuarine fish, the historic efforts to restore
dissolved oxygen in the estuary as well as guidance from EPA on documenting existing uses
together suggested that a summary of contemporary dissolved oxygen data would be a valuable
component to a more comprehensive report.
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Data Sources

This report uses the results from three separate data collection efforts for resident and migratory
fish species inhabiting the Delaware Estuary in order to evaluate the extent and consistency of
“propagation” in Zones 3, 4, and 5. These data sets are described in detail below, but the decision
to focus on these three data sets for the current evaluation is first discussed.

The evaluation of “propagation” in the broadest sense could include an evaluation of the
reproductive success of many aquatic assemblages in the tidal Delaware Estuary, from planktonic
invertebrates to freshwater mussels to anadromous fish. All are aerobic organisms utilizing the
tidal Delaware River for reproductive output and subsequent nursery of juvenile organisms. Yet
two factors recommend the use of the resident and migratory fish assemblages above other
aquatic organisms. First, from a historical context, the restoration of dissolved oxygen in the
Delaware Estuary centered on the restoration of fishery resources such as American Shad and
Striped Bass. In order to assess the efficacy of the past 40+ years of dissolved oxygen restoration,
its origins in fishery restoration argue for an evaluation of that fishery resource and the extent of
successful “propagation” in this resource. Second, and more importantly, is the pragmatic reality
that little or no data currently exist on the extent of successful reproduction for most organisms
in the Delaware Estuary, and even less data exist on the spatial and temporal patterns in that
reproductive success. Only the intensive monitoring of fishery resources for both regulatory and
management objectives produces quantitative data on the location and timing of successful
spawning as well as the later rearing stages. Therefore, the current evaluation of “Existing Use”
for Zones 3, 4, and 5 of the Delaware Estuary relies exclusively on previously collected fishery
data for eggs, larvae, and juveniles of resident and migratory fishes utilizing these zones of the
Delaware Estuary.

Fishery surveys in the Delaware Estuary have been (and continue to be) conducted to fulfill many
objectives, from permit compliance to fishery management obligations to basic academic
research. Much of this effort is directed at assessment of adult populations, and such surveys
provide limited utility for the current assessment of “propagation” in the Existing Use context
because of their focus on older life stages. Other surveys do capture and quantify early life stages
for many fish species, but have limited spatial and/or temporal resolution and thus only provide
presence/absence answers to questions that (as shown later) require evaluations of strength and
consistency. Impingement and entrainment reports at a single facility in an isolated year are
examples of such valuable fishery data which have not been incorporated into this evaluation
because they shed little additional light on the core questions beyond what is already established
with more comprehensive data sources.

Three data collection efforts, however, directly target early life stages of one or more fish species
and provide data that directly answer questions about the relative strength of spawning and early
life stage survival in the Delaware Estuary across a broader spatial and temporal extent. In
particular, these three data sets share three common features that make them particularly well-
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suited for evaluating the “Existing Use” questions relative to the full “maintenance &
propagation” use within DRBC’s water quality regulations:
i. Quantitative data on the success of early life stages in Zones 3, 4, and/or 5 of the
Delaware Estuary;
ii. Multiple years of data at known and consistent spatial locations;
iii. Data collection during the period from ca. 2000 to 2014 when dissolved oxygen
conditions exhibited no long-term trends (see Figures 3 and 4).

The first of these three data sets was identified through discussions at the Delaware River Basin
Fish & Wildlife Management Cooperative and comes from regulatory monitoring for the PSEG
Salem Nuclear Generation Station, a large nuclear power plant located near the lower boundary
of DRBC Zone 5 within the Delaware Estuary (Y~RM 51; see Figure 3). In advance of PSEG’s
submission of its renewal application in 2006, ichthyoplankton surveys were required throughout
the tidal Delaware Estuary (river and bay) during 2002, 2003, and 2004. Detailed descriptions of
the methodology can be found in the respective Biological Monitoring Program annual reports
(PSEG 2002, PSEG 2003, PSEG 2004). In summary, the entire estuary from Trenton to the Atlantic
Ocean was divided into 14 “zones” (see Figure 4; henceforth referred to as “reaches” to avoid
confusion with DRBC water quality management zones), with multiple grids within each reach.
Surveys were conducted twice monthly from April through July resulting in 8 surveys each year.
During any survey, station locations were randomly selected within each reach from among the
grids, with multiple stations (ranging from 2 to 14) within each reach and somewhat even effort
per unit area across the estuary. Sampling consisted of a 1 m diameter conical plankton net with
500 pm mesh netting and 500 um mesh capture bucket. Depending on depth, single integrated
tows proceeded at successively deeper vertical positions for a total trawl time of 4 to 6 minutes.
Equal amounts of time were sampled at each depth, with no surveys at station locations with
depths 10 ft or less, and increasing numbers of strata for increasing depths: for 10-20 ft depth,
sampling at 5 ft and 15 ft strata; for 20-30 ft depths, sampling at 5 ft, 15 ft, and 25 ft strata; etc.
Samples were preserved in the field with 10% formalin and stained with Rose Bengal. In the lab,
a complex subsampling procedure was used, and identifications were made to species level, if
possible, for each life stage. However, only “target species” were enumerated for all samples.
These target species were Blueback Herring, Alewife, American Shad, Atlantic Menhaden, Bay
Anchovy, Atlantic Silversides, White Perch, Striped Bass, Bluefish, Weakfish, Spot, and Atlantic
Croaker along with two invertebrate groups (Neomysis americana, Gammarus spp.).

Data from the PSEG Ichthyoplankton surveys are provided as event summaries for each of PSEG’s
reaches, with results broken out by species for the following life stages: eggs, yolk sac larvae,
post-yolk sac larvae, juveniles, adult, and undetermined larvae (see Appendix D). Thus, data from
multiple survey stations are pooled to represent each of the PSEG reaches in the estuary for each
survey date. The PSEG Ichthyoplankton results provide the most direct measure of spawning
activity for key species such as American Shad and Striped Bass, although the high variability in
catch rates for eggs and yolk sac larvae are important to keep in mind given their episodic
occurrence and short life-stage duration. In addition, the PSEG Ichthyoplankton data provide
some measure of the success by tracking each fish species through each of their early life stages,
a key component in the overall assessment of successful “propagation” for the target species
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included in the PSEG surveys. As shown in Figure 4, however, the PSEG reaches cross the
boundaries for DRBC zones, leading to ichthyoplankton data that apply to more than a single
DRBC zone.

The second data set identified for inclusion in this evaluation originated from a member of the
Delaware River Basin Fish & Wildlife Management Cooperative. The NJ Division of Fish & Wildlife,
Bureau of Marine Fisheries, conducts Delaware Estuary beach seine surveys from June through
November each year, with initial sampling for these surveys beginning in 1980 and continuing
every year through the present. These surveys constitute a key fishery independent monitoring
project that is required under the Atlantic State Marine Fisheries Commission’s “Fishery
Management Plan for Striped Bass.” Designed primarily for monitoring juvenile Striped Bass, the
survey also currently records the abundance of all species captured. Full survey details are
contained in annual reports posted on the Bureau of Marine Fisheries website (e.g., 2014 report
at www.njfishandwildlife.com/artdelstudy15.htm), with key survey details summarized here.
Seining occurs during daylight hours at beach locations within the tidal Delaware River with a 100
ft long, 6 ft deep bag-containing seine net with % inch mesh. In addition to counts by species,
lengths are measured for target species (see web report for list) and the range of sizes is recorded
for non-target species. Sampling currently occurs at 32 fixed stations beginning upstream at RM
126 (Newbold Island) in DRBC Zone 2 and extending downstream to RM 53 (Augustine Beach)
near the lower end of DRBC Zone 5 (Figure 3). Sampling stations and effort have remained highly
consistent for the 2000-2013 period used in the current evaluation of Existing Use. Greater
sampling effort occurs in Zones 2, 4, and 5 than in Zone 3 because fewer suitable “beach” seining
locations are available in Zone 3. Fish species are typically identified in the field, with nearly 100
species identified through the duration of the survey.

It is important to distinguish the nature of data collected in the New Jersey Seine Survey from
the data collected in the PSEG Ichthyoplankton survey, and to acknowledge the limitations with
respect to the Existing Use question evaluated in this report. The New Jersey Seine Survey begins
to capture fish of different species typically when they reach between 20 mm and 30 mm in
length. Depending on the species, this could represent nearly mature fish (e.g., Bay Anchovy) or
it could represent early young-of-year fish recently spawned and reared near an individual beach
seine location (e.g., Striped Bass). In addition, because of varying fidelity to the estuary itself
beyond the early nursery stage, some species can be more clearly identified as young-of-year
juveniles spawned and/or reared within the estuary (e.g., American Shad) while other species
use the estuary for all or a larger portion of their lifecycle, thus mixing young-of-year juveniles
with older juvenile and adult fish (e.g., White Perch). As a result, the New Jersey Seine Survey
provides a measure of the combined success of both spawning and rearing through the minimum
size threshold for those species where young-of-year fish can be clearly identified (American
Shad, Alewife, Blueback Herring, Striped Bass [note: although Striped Bass utilize the estuary for
multiple years, the NJ Bureau of Marine Fisheries uses a suite of criteria to accurately distinguish
young-of-year from older fish]). For species where the distinction between young-of-year and
older fish cannot be made (e.g., Atlantic Silversides, Bay Anchovy, Hogchoker, White Perch),
these data provide more of a combined population estimate and an indicator of whether
successful reproduction and rearing had occurred, but not a more narrow measures of
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“propagation” alone. In addition, and in contrast to the PSEG Ichthyoplankton surveys, the New
Jersey Seine Survey samples and identifies all fish species collected in their survey. For the
current Existing Use assessment, the New Jersey Seine Survey data are therefore more important
for species whose young-of-year could be clearly distinguished.

The New Jersey Seine Survey thus provides important data for assessing propagation and, in
particular, provides a historical context upon which to assess the current results. The survey’s
origins in the early 1980s cover the period when dissolved oxygen was only beginning to recover
from decades of chronic hypoxia and when some migratory fishes were initiating their recovery
within the Delaware Estuary. Such origins, combined with an unbroken time series, provide an
insightful perspective on current spawning efforts. Those early years of the survey typically
showed very low young-of-year abundance, especially in Zones 3 & 4, and these low catches
delineate the lower end of the “propagation” scale when fish spawning and recruitment was
either low or failing. Although the lower end of the “propagation” scale is therefore clearly
delineated, the upper end of the recruitment scale (e.g., pre-European numbers) that would
establish a benchmark for highly successful propagation remains uncertain making it difficult to
assess how complete the recovery of spawning and rearing has been without that historical upper
range clearly delineated. Nevertheless, the temporal extent of the New Jersey Seine Survey at a
minimum provides a clear measurement scale for both poor recruitment as well as moderate to
strong recruitment for many estuarine species, yielding a scale that is well-positioned to answer
qguestions about the success or failure of spawning and recruitment of estuarine fish species.

The third and final data set used for this report involves multiple targeted collections and tracking
of early stage juvenile Atlantic Sturgeon (also known as river-resident juveniles; see species
results below). Beginning in 2009, Delaware’s Division of Fish & Wildlife shifted their sampling
methods for juvenile Atlantic Sturgeon to better capture spring spawned young-of-year fish from
the Delaware Estuary as well as both age-1 and age-2 fish which had overwintered in the
Delaware Estuary. These targeted surveys for early stage, river-resident juvenile Atlantic
Sturgeon were completed in 2009, 2010, 2011, 2012, and 2014. In addition, Brundage and
O’Herron conducted separate surveys in order to tag and track juvenile Atlantic and Shortnose
Sturgeon (Brundage and O’Herron 2010). For both research groups, surveys primarily involved
small-mesh gill net deployment in targeted locations, with supplemental data collected through
active and passive tracking of tagged individuals collected in the gill net surveys. Tracking also
provided spatial data to improve the placement of gill net surveys. Gill net surveys focused on
areas between Carney’s Point, NJ (RM 71) and Marcus Hook, PA (RM 81) covering the upper
portion of Zone 5 and the lower portion of Zone 4, although additional surveys further upstream
and downstream were also included. Passive and active tracking extended throughout the
Delaware Estuary from Zone 2 through Zone 6 (Delaware Bay). Detailed methods and results can
be found in the various annual reports (Brundage & O’Herron 2010, Fisher 2010, Fisher 20113,
Fisher 2011b, Fisher 2012, Fisher 2013, Brundage & O’Herron 2014).
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Evaluation Methodology

The recovery of fish spawning and rearing in the Delaware Estuary involves a gradual process of
increasing success as water quality, habitat, and overall stocks improve toward conditions
existing prior to severe human alteration. Initially, some limited spawning and rearing may occur
in the estuary, particularly for fish species tolerant of heavy human influences such as the hypoxia
historically present in the Delaware Estuary. With continued recovery of impaired conditions,
further increases in the spawning and rearing would be expected as more species of fish and
more individuals of each species find increasingly suitable conditions for growth and
development. With substantial restoration of conditions and with the resulting increases in
population sizes, the utilization of the estuary may approach levels seen historically for many, if
not most, fish species.

Recognizing the continuum in this recovery spectrum, the current report seeks to go beyond a
simple yes/no (or binary) answer to the question about fish “propagation” in the estuary. To
achieve a more continuous representation in the restoration of fish “propagation” for the
Delaware Estuary, and to seek a relatively objective answer to these questions which
undoubtedly contain many subjective elements, the evaluation of data for each fish species was
broken into a series of yes/no questions that represent increasing levels of success in restoring
each species’ use of the Delaware Estuary. An example is shown in Table 1. These yes/no
guestions were evaluated separately for each fish species and for each of the three DRBC water
quality zones where the “propagation” use is not currently designated in the DRBC Water Quality
Regulations (Zones 3, 4, & 5; note that Zone 5 has different “uses” in the upper and lower portion;
these two sections of Zone 5 were evaluated separately3). And to acknowledge the lack of clear
objective thresholds for decisions on each question, a middle category between “yes” and “no”
was allowed and used in numerous settings when the data were considered equivocal.

Initial stages in “propagation” success can be demonstrated with some evidence of eggs, larvae,
and/or early juvenile stages in a specific estuary zones. Even if such data are not consistent year
after year, the presence of measureable numbers of early life stage individuals allows for an
affirmative answer to the question, “Is there any evidence of successful reproduction?” This is
the first question addressed along the continuum.

Further restoration would then be demonstrated with increased numbers of early life stage
individuals and/or increased consistency among years in catch data for these early life stages.
Such moderate levels of consistency would permit an affirmative answer to the question, “Is
there regular evidence of successful reproduction for this species?” This is the second and middle
category for evaluating the degree of successful reproduction.

More complete restoration is then demonstrated with a high level of consistency and substantial
numbers of these early life stage individuals in most years. Of course, estimates of population
sizes and spawning success are notoriously uncertain or variable for many fish species, so a high

3 Upper Zone 5 has “maintenance” only while lower Zone 5 has the full “maintenance and propagation” use
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degree of consistency does not necessarily require equal numbers year after year without any
breaks in the string of successful year classes. Instead, this high variability is acknowledged and
helps establish expectations for the third question, “Are there strong numbers and high
consistency of successful reproduction?”

Table 1. Example of the Evaluation Matrix. (Overall structure is explained in text. The first three color-
coded columns in the table indicate priorities in different studies. The first shows whether the
1979 Task Force (Nadeau et al. 1979) identified the species as a key “migratory or
marine/estuarine” (m), “resident (freshwater/brackish water)” (f). The second shows a red box
for those species included as part of PSEG Salem’s targeted species list. The third column
shows in blue species averaging more than 10,000 fish caught per year and in green species
averaging more than 10 fish caught per year in the NJ Seine Survey.
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This third and highest level of “propagation” restoration used in this report proved to be the most
problematic and ambiguous of the three categories for evaluating the fishery data. Two issues
arose. First, it was not always clear how consistent and how high catch data needed to be to
qualify for a “yes” in this category, with discussions of a more rigorous threshold. Although a
number of candidate thresholds were considered, a clear choice for a threshold was not apparent
and none was employed in the current evaluation. The second limitation with this highest
category involves the degree to which it represents full successful restoration of “propagation”
for any particular species. Although some managed stocks (e.g., Striped Bass) have officially been
designated as “restored” by management agencies, quantitative historical data are typically
sparse and involve comparisons across different sampling methods. Thus, even for populations
who have seen substantial recovery, it is difficult or impossible to infer whether population sizes
have recovered to levels seen prior to major alteration of the estuarine ecosystem (water quality,
habitat, etc.). In the absence of such comparative data, this study contends that an affirmative

Delaware River Basin Commission 10 September 30, 2015



answer to this highest category of “propagation” still leads to ambiguity on the question of
whether the “propagation” use has been fully restored or whether continued improvement
toward full restoration remains possible; both levels of restoration may be implied by a “yes” to
this question.

Because subjectivity persisted even with these attempts to minimize its influence, initial
evaluations for key species were presented to fishery biologists both at a Delaware River Basin
Fish & Wildlife Cooperative technical committee meeting, and in smaller group settings with
fishery biologists from the states of Delaware, New Jersey, and Pennsylvania. Data from multiple
sources were reviewed for the key species, and the decisions for each question were evaluated.
Typically, a consensus could be reached on the appropriate answer to each question, but
complete agreement was not always possible.

Two additional and important clarifications are needed to understand the current data
evaluation, with the two issues being related. The first relates to different evaluation standards
for different species. The second relates to different expectations for fish species in different
zones of the estuary.

This report did not typically apply different standards in the data evaluation matrix for different
species. As described above, the data that would qualify for an affirmative or negative evaluation
to the “any” vs “regular” vs “strong” questions were largely the same for all species. One
important distinction was made to account for the salinity regime in which spawning occurs for
each species. For obligate freshwater spawning fish, affirmative answers to the questions in
freshwater zones (i.e., Zones 3 and 4) required increasing demonstration of eggs and larval
presence and abundance. However, a number of marine and brackish water fish species use
different salinity regimes for different stages in their spawning and larval rearing phases (e.g.,
Bay Anchovy, Atlantic Menhaden). For these more marine or brackish water species, the
demonstration of low to moderate levels of “use” for an estuary zone could be demonstrated
without substantial data on eggs, in particular. Thus, the use of upper Zone 5 for Bay Anchovy
was assessed as affirmative for the “regular” level because substantial and moderately consistent
numbers of larval and juvenile fish were observed even though eggs were not similarly strong.
In contrast, the lack of consistent egg numbers in Zone 4 for American Shad, despite substantial
evidence of larval and juvenile use in this zone, led to an ambiguous evaluation for whether
American Shad use qualified as “regular evidence of successful reproduction”. This approach
constituted the only incorporation of life history and habitat use into the evaluation matrices,
and the only change in the standards by which different species were evaluated.

More broadly, each fish species evaluated in this report does not have the same expected use in
all zones of the estuary. As mentioned above and in the species descriptions below, different
salinity requirements and preferences among species leads to substantially different
expectations for which fish should be “propagating” in the brackish lower Zone 5 than in the
purely freshwater Zone 3. In addition to salinity, each species has different habitat preferences
that make even similar salinity zones (e.g., Zones 2, 3, and 4) more or less suitable for each
species. These differences in the basic ecology for each fish leads to different expectations for
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what “successful propagation” looks across multiple species for each zone of the estuary. A
group of primarily fisheries biologists attempted to define these different expectations for many
of the key species (although Atlantic Sturgeon were omitted) in 1979 when evaluating the fishery
and D.O. requirements in the estuary (Nadeau et al. 1979; see Appendix C for Table 1 of their
evaluation). Given the history of gross pollution in the estuary and the sparse availability of
reliable historic data, any such attempt at setting the precise expectations for fish recovery in the
estuary is subject to debate, and the evaluation in Nadeau et al. would benefit from an updated
review of these expectation in light of the observed recovery seen since 1979. Unfortunately, a
thorough review of the expectations for each species based on both historical data and current
biological requirements was beyond the scope of the current study. Nevertheless, the Table 1
expectations in Appendix C begin to distinguish the varying expectations for “successful
propagation” among the estuary’s zones. In particular, the 1979 evaluation shows, for instance,
that Bay Anchovy were not expected to use Zone 4 in appreciable numbers for spawning or
nursery, while American Shad were not expected to use Zone 5 in appreciable numbers for
spawning and nursery activities. These broader expectations for each zone are therefore used in
the final evaluation for each zone of the estuary (see Conclusions section), while acknowledging
some uncertainly for the exact expectation in each zone.
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Results — Species Level Evaluations for Successful “Propagation”

Each species’ evaluation is presented separately below beginning with fish whose data most
directly addresses the questions of “propagation” for the estuary

ATLANTIC STURGEON

Duane Raver, USFWS

Atlantic Sturgeon (Acipenser oxyrhynchus) are large (to 14 ft / 4 m), long-lived (60 years), and
late-maturing (5 to 22 years) anadromous fish that use tidal estuaries for spawning (ASSRT 2007
and references therein). Spawning occurs in a zone beginning at the salt front and extending
upstream to the fall line, although exact locations are not known for each estuary. In the
Delaware Estuary, this zone extends from upper Zone 5 through Zone 2. Spawning occurs in
spring and early summer, perhaps as late as mid to late June in the Delaware River (Simpson and
Fox 2007). Individuals are not believed to spawn every year but instead may return every 1to 5
years to their spawning grounds. Juvenile sturgeon become tolerant to brackish water and reside
in both freshwater and brackish water areas within their natal estuary for one or more years
(river-resident juveniles). Juveniles migrate out of their natal estuaries beginning at age 2 and
will mix with Atlantic Sturgeon from other estuaries is coastal and estuarine habitats, but will
then return to their natal estuary to spawn (McCord et al. 2007). It is important to note that
laboratory work has shown that young juvenile fish sustain high mortality under depressed
dissolved oxygen conditions (e.g., Secor and Gunderson 1998).

Recent surveys have confirmed successful reproduction and recruitment of Atlantic Sturgeon in
the Delaware Estuary. Although isolated young-of-year catches have been noted for decades,
the first documentation of at least a small to moderate year class occurred with the capture of
over 60 young-of-year sturgeon beginning in the fall of 2009 (Fisher 2010, Brundage & O’Herron
2010). However, subsequent surveys have documented only sporadic success for Atlantic
Sturgeon spawning and rearing. The following year in 2010, no young-of-year Atlantic Sturgeon
were captured when fishing in a manner consistent with the 2009 efforts but at reduced efforts.
In 2011, another successful year class was documented when nearly 50 young-of-year were
captured (Fisher 2012). In 2012, only two young-of-year Atlantic Sturgeon were captured during
targeted surveys (Fisher 2013). Limited surveys were conducted in 2013, so no comparable data
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exist. Then in 2014, another successful year class was documented with over 200 river-resident
juveniles captured during the targeted surveys, although size ranges prevented clear indications
for the number of young-of-year fish (I. Park personal communication, H. Brundage personal
communication). It is important to note that survey effort was not consistent among years, so
variations in catches may partly be attributable to variable effort.

Gill net captures of young-of-year Atlantic Sturgeon were all made in lower Zone 4 and upper
Zone 5 (above RM 70) within the Delaware Estuary. Tagging of select individuals subsequently
showed extensive use of all zones in the Delaware Estuary for juvenile rearing (Brundage &
O’Herron 2010, Fisher 2011b, Brundage & O’Herron 2014). Although the location of Atlantic
Sturgeon spawning grounds within the Delaware River remains unknown and somewhat
controversial (Simpson 2008, Breece et al. 2013), the initial collection of young-of-year fish in
both upper Zone 5 and lower Zone 4 leads to an affirmative answer within these two zones for
the question, “Is there any evidence of successful reproduction?” For Zone 3 and lower Zone 5,
the movement of tagged age-0 fish into and through these zones, combined with the possibility
of suitable spawning habitat in both Zone 2 and Zone 3, leads to the uncertain and inconclusive
answer of “?” for the question, “Is there any evidence of successful reproduction?” for Zone 3
and for lower Zone 5. Furthermore, the initial positive results in 2009 combined with the failure
or near failure to capture young-of-year fish in both 2010 and 2012 leads to a “no” decision for
all zones with respect to both of the two higher classifications: “Is there regular evidence of
successful reproduction for this species?” and “Are there strong numbers and high consistency
of successful reproduction?”

Table 2. Evaluation Matrix for Atlantic Sturgeon in Zones 3, 4, and 5 of the Delaware Estuary
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AMERICAN SHAD

\?‘ Maryland DNR

American Shad (Alosa sapidissima) are an anadromous fish of the western Atlantic Ocean, with
spawning runs extending from the Saint Johns River, Florida, to the Saint Lawrence River, Canada.
Spawning occurs in both tidal and non-tidal freshwater regions of coastal rivers and streams
during spring and early summer. Juvenile shad spend their first summer within their natal river
and migrate to the Atlantic Ocean in late summer and fall of that same year. American Shad have
been the focus of fisheries and water quality management programs for over 100 years in the
Delaware River (e.g., Gay 1892, Hardy 2009) and were a key component to the dissolved oxygen
recovery programs of the 1960s and 1970s (FWPCA 1966, Wright and Porges 1971). American
Shad have been shown to be sensitive to low dissolved oxygen levels (Stier and Crance 1985).

Summary results from PSEG Ichthyoplankton data are presented in Figure 5. American Shad eggs
were primarily caught in lower Zone 2 and upper Zone 3, with broader distributions for both yolk
sac larvae and post-yolk sac larvae. The broader distribution of post-yolk sac larva likely
represents passive movement via river currents as well as increased catchability for this life stage
due to its longer persistence time in the estuary. Overall, these data show successful
“propagation” for American Shad in Zones 2, 3, and 4 of the estuary, with some utilization of
upper Zone 5, as well. The strength and consistency, however, varies by zone. In Zone 3,
relatively high and consistent larval fish numbers were collected in the three survey years, but
egg numbers varied markedly within the zone in all three years, with higher egg densities
collected in the lower areas of Zone 2 and the upper areas of Zone 3 compared to the lower areas
of Zone 3. In Zone 4, moderately strong densities of larvae were collected in all three years, but
American Shad eggs were rarely collected.

Figure 6 presents the young-of-year catches for American Shad in Zone 3, 4, and 5 for the New
Jersey Seine Survey. The main pattern in these results is the restoration of the nursery in the
Delaware Estuary beginning in the late 1980s. In addition, even with fewer stations and thus
lower sampling effort in Zone 3, these results show high and relatively consistent use of Zone 3
when compared to Zones 4 and 5 downstream. Zone 4 results are similar to the Zone 3 results,
although greater frequency of low catches is seen in Zone 4 than in Zone 3 for any given year.
Finally, young-of-year American Shad show substantially less use of Zone 5 than of the upstream
zones

Based on the combined results from the two surveys, American Shad propagation has been
documented in Zones 3 and 4 since 2000, with some sparse evidence for larval fish use and
stronger evidence for juvenile fish use in upper Zone 5. An affirmative answer is indicated in all
three zones for this first question, “Is there any evidence of successful reproduction?” while a
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negative response is indicated for lower Zone 5. For Zone 3, the high egg catches in the upper
areas of the zone and the strong larval fish numbers in all years further indicate an affirmative
answer to the second question, “Is there regular evidence of successful reproduction for this
species?” However, the inconsistent egg densities in all three years within Zone 3 indicate some
decrease in the utilization of lower sections of Zone 3, and an ambiguous “?” is thus provided for
the highest level of use and the question, “Are there strong numbers and high consistency of
successful reproduction?”

In Zone 4, the sparse egg catches and the tapering numbers of larval fish provide ambiguity to
the question, “Is there regular evidence of successful reproduction for this species?” Certainly
some regular use of Zone 4 is indicated, but for later stages of immature and juvenile American
Shad, and an ambiguous “?” answer is provided for Zone 4 at this second level. Furthermore,
these same patterns and the lower catches of young-of-year American Shad in Zone 4 together
indicate a “no” answer to the highest utilization question, “Are there strong numbers and high
consistency of successful reproduction?”

Finally in Zone 5, only sparse numbers of larval American Shad have been collected in the upper
section above RM 70, although increased use by young-of-year fish is noted. This indicates
substantial use by later stages of juvenile American Shad more consistent with a nursery function.
Thus, a negative response is indicated for both of the higher use questions: “Is there regular
evidence of successful reproduction for this species?” and “Are there strong numbers and high
consistency of successful reproduction?” For lower Zone 5, the absence of any eggs or larvae
leads to negative responses for all questions.

Table 3. Evaluation Matrix for American Shad in Zones 3, 4, and 5 of the Delaware Estuary

American Shad
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STRIPED BASS

Joseph Tomelleri

Striped Bass (Morone saxatilis) are an anadromous species native to the western Atlantic Ocean
from Florida to Canada. They are long-lived (up to 30 years) with males maturing relatively early
(100% at 3 years) while females mature later at a much larger size (50% at 6 years; ASMFC 2013).
The Delaware Estuary is one of the four primary spawning grounds for Striped Bass including the
Hudson River and the Chesapeake Bay and its tributaries (Able and Fahay 1998). Spawning occurs
in tidal freshwater to oligohaline zones (less than 3 ppt salinity; Wang and Kernehan 1979). For
the Delaware Estuary, spawning begins in early April and can extend into June and July, although
peak activity occurs in late April or early May (Wang and Kernehan 1979). Juvenile fish spend 2
or more years in coastal estuaries (and may move upstream into non-tidal areas) before joining
coastal migratory populations. Striped Bass population management and recovery has been a
model for other species’ management, with Striped Bass populations largely recovering from
historic lows by the 1990s (e.g., ASMFC 1995).

Summary results from the PSEG Ichthyoplankton surveys are presented in Figure 7. Consistent
patterns are seen across the three years of surveys, with egg and larval catches extending from
Zone 2 through Zone 5 each year and peak abundances in Zone 4 and, particularly, Zone 5.
Reduced numbers are apparent in Zone 3. Overall, these ichthyoplankton data largely match
adult Striped Bass spawning survey patterns, with consistent documentation of Striped Bass
spawning beginning in Zone 2 and peaking in Zones 4 and 5 (M. Kaufman personal
communication, G. Murphy personal communication).

Results from the New Jersey Seine Survey are presented in Figure 8. It is worth emphasizing that
the New Jersey Seine Survey is primarily designed and implemented to accurately represent
Striped Bass young-of-year recruitment. Among the many strengths in these data, New Jersey
fisheries biologists use highly developed length criteria that vary through the season to separate
young-of-year fish from age-1 and older fish. The most striking pattern in these data, like with
the American Shad, is the overall recovery of Striped Bass spawning in the Delaware Estuary since
the 1980s that is related to both the restoration of dissolved oxygen within the Delaware Estuary
and the broader restoration of the Striped Bass stock along the Atlantic coast. Within the more
recent past, Figure 8 largely corroborates the patterns seen in the PSEG Ichthyoplankton results,
with Zone 4 and Zone 5 demonstrating notably similar data distributions for young-of-year fish.
In the seine data, however, there is even greater similarity in the Zone 4 and Zone 5 results
indicating both the upstream shift in Striped Bass towards Zone 4 as summer progresses (and the
salt line within the Delaware Estuary moves increasingly upstream), as well as an increased use
of Zone 4 for young-of-year nursery grounds. Like the ichthyoplankton results, decreased catches
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in Zone 3 further highlight the more limited use of Zone 3 by Striped Bass early life stages
compared to both Zone 4 and Zone 5 downstream.

The combined and largely consistent patterns from the ichthyoplankton surveys and the seine
surveys clearly demonstrate successful reproduction by Striped Bass in all zones of the Delaware
Estuary. Within the evaluation matrix, an affirmative answer to the question, “Is there any
evidence of successful reproduction?” is thus indicated for Zones 3, 4, and 5. In addition, the
regularity in even the modest ichthyoplankton and young-of-year catches for Zone 3, combined
with the stronger catches in Zones 4 and 5, indicate an affirmative answer for all three zones to
the questions, “Is there regular evidence of successful reproduction for this species?” Finally, the
consistently high catches of eggs and larvae in Zone 5 provides a clear indication for “strong
numbers and high consistency of successful reproduction” while the somewhat reduced egg and
larval catches in Zone 4 create an ambiguous response to this question. In Zone 3, where
numbers are clearly reduced for all early life stages, a negative response is indicated for this third
guestion within the evaluation matrix.

Table 4. Evaluation Matrix for Striped Bass in Zones 3, 4, and 5 of the Delaware Estuary

Striped Bass
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WHITE PERCH

NYSDEC

White Perch (Morone americana) is the second of two species in the genus Morone native to the
Delaware Estuary, and is one of the most abundant fish species in the Delaware Estuary. In
contrast to Striped Bass, White Perch are semi-anadromous and typically remain resident within
a river system while conducting seasonal migrations from brackish waters to tidal freshwaters as
well as migrating above the head-of-tide into non-tidal rivers and streams. Spawning occurs in
oligohaline tidal areas (less than 3 ppt salinity) as well as both tidal and non-tidal freshwater
zones (Wang and Kernehan 1979). For the Delaware Estuary, spawning begins in late March and
can extend into June (Wang and Kernehan 1979).

White Perch results from the PSEG Ichthyoplankton surveys are presented in Figure 9. These
results demonstrate a broad utilization across most of the Delaware Estuary by White Perch, with
high egg catches beginning in the upper reaches of Zone 2 and extending into Zone 5. Likewise,
larval fish densities persisted in all three years at high levels through Zones 2, 3, 4, and much of
Zone 5. Although Zone 5 shows some tapering in the distribution, it is noteworthy that one or
more reaches in Zone 5 meet or exceed the catches for larval White Perch demonstrated in the
upstream estuary zones.

White Perch catches in the New Jersey Seine Survey are presented in Figure 10. It is important
to recognize that the results in Figure 10, unlike the seine results from previously reviewed
species, do not represent young-of-year fish alone. Instead, because of the resident behavior of
White Perch and because of overlapping size distributions among age classes, the results in Figure
10 indicate the combined abundance of both young-of-year fish and mostly younger age classes
of resident White Perch. This blending of age classes limits the ability to infer the degree of
successful “propagation” for White Perch based on these data. These results (and additional
length distribution data provided by NJ Bureau of Marine Fisheries) primarily assist in
demonstrating broad utilization by young-of-year and older age classes throughout the estuary,
and confirm that young-of-year fish are indeed using Zones 3, 4, and 5 as early life stage rearing
habitat.

As mentioned, the assessment of reproductive success and the extent of “propagation” for White
Perch can mainly be inferred through the PSEG Ichthyoplankton surveys. The New Jersey Seine
Surveys clearly demonstrate that young-of-year juveniles currently use Zones 2, 3, 4, and 5,
helping to support an affirmative answer to the question, “Is there any evidence of successful
reproduction?” The PSEG Ichthyoplankton provide even greater insight into the strength of this
utilization by White Perch, demonstrating strong and relatively consistent egg and larval catches
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in Zones 2, 3, 4, and upper Zone 5. Combined, these data reveal a broad and highly successful
utilization of the Delaware Estuary and demonstrate an affirmative assessment to the two
additional matrix questions of “Is there regular evidence of successful reproduction for this
species?” and “Are there strong numbers and high consistency of successful reproduction?” for
all zones except lower Zone 5. Indeed, the success of White Perch across such a broad extent of
the Delaware Estuary provides a scale upon which to evaluate the other estuarine fish species.
Only in lower Zone 5 did the data show decreasing use by White Perch, with low egg catches and
inconsistent larval densities within the zone and among years. These results provide some
ambiguity to the second question, “Is there regular evidence of successful reproduction for this
species?” within lower Zone 5, and a negative response to the question, “Are there strong
numbers and high consistency of successful reproduction?”

Table 5. Evaluation Matrix for White Perch in Zones 3, 4, and 5 of the Delaware Estuary
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BAY ANCHOVY

- Diana Rome Peebles

Bay Anchovy (Anchoa mitchilli) is perhaps the most abundant fish of the Delaware Estuary (Wang
and Kernehan 1979). They inhabit a broad range of estuarine and coastal marine habitats, and
their distribution spans all salinity regimes of the Delaware Estuary. They are short-lived
(typically 3 years or less) and repetitively spawn throughout late spring and summer in moderate
to high salinity waters (typically 5 ppt or higher). Larval fish appear to have some ability to
migrate up-estuary, with both viable larvae and juvenile fish collected at higher densities in more
freshwater areas than eggs (Wang and Kernehan 1979, Able and Fahay 1998).

Bay Anchovy results from the PSEG Ichthyoplankton surveys are presented in Figure 11. It is
important to note that even higher densities of eggs and larvae (peaks annually exceeding
100,000 and thus natural log scale of 12 on Figure 11) were collected further downstream in
Delaware Bay; these higher Delaware Bay catches are not shown in the figure. Given the Bay
Anchovy’s natural history, the pattern in Figure 11 primarily demonstrates a preference for
higher salinities in spawning. However, substantial and somewhat consistent catches of eggs are
seen lower Zone 5, with sizable catches of larvae in upper Zone 5 and even into Zone 4. Only in
2004 were catches of Bay Anchovy larvae still appreciable upstream in Zone 3. This suggests
upstream transport of Bay Anchovy larvae from principal spawning areas further downstream.

The results from New Jersey Seine Surveys are presented in Figure 12 for Bay Anchovy. Two
important notes are warranted about this figure. First, because catches in Zone 3 were typically
very low with many zero catches, data are presented for Zone 4, upper Zone 5 (RM 70 to 78.8),
and lower Zone 5 (RM 48.2 to 70). Second, seine surveys for Bay Anchovy will necessarily capture
relatively late stages of juveniles given their size range, and all catches will represent a mixture
of juveniles and mature adults, some of whom are also young-of-year. Thus, the results
presented in Figure 12 do not narrowly represent “propagation” success by focusing on early life
stages. Supplemental length distribution data provided by NJ Bureau of Marine Fisheries help to
demonstrate that juvenile fish were included in the Bay Anchovy catch, and that some nursery
use exists for these early life stages.

The combined results from the Bay Anchovy ichthyoplankton and seine surveys primarily
confirms the more intense and complete use of higher salinity areas of the Delaware Estuary for
spawning and rearing activities. Nevertheless, the capture of eggs in lower Zone 5 and the
capture of larvae relatively consistently in both Zone 4 and Zone 5 suggests a broader utilization
of the Delaware Estuary for early life stages of the Bay Anchovy than simply the higher salinity
waters of Delaware Bay (Zone 6). For Zone 3 of the estuary, the presence of larval fish in 2004
provides some ambiguity for the question, “Is there any evidence of successful reproduction?”
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while it is clear that a negative answer is warranted in Zone 3 for the two higher demonstrations
of early life stages. For Zone 4, the increased regularity of both larval fish catches and capture in
the seine surveys leads to an affirmative response to the question, “Is there any evidence of
successful reproduction?” Yet there remains uncertainty about how regular this use is, and it
does not include the earlier spawning and egg stages of reproduction, leading to an ambiguous
answer for the question, “Is there regular evidence of successful reproduction for this species?”
and a negative response to the question, “Are there strong numbers and high consistency of
successful reproduction?” In upper Zone 5, more regular larval catches indicate an affirmative
answer to the questions, “Is there any evidence of successful reproduction?” and “Is there regular
evidence of successful reproduction for this species?”, while the lack of eggs and the much higher
catches downstream indicate a negative response to the question, “Are there strong numbers
and high consistency of successful reproduction?” Finally in lower Zone 5, the regular presence
of eggs and larvae combined with juvenile catches in the seine surveys demonstrates an
affirmative answer to both of the first two “use” questions. However, comparisons to data from
Delaware Bay also demonstrate that much stronger and more complete utilization occurs further
down in the estuary and thus a negative response is warranted for the final question, “Are there
strong numbers and high consistency of successful reproduction?”

Table 6. Evaluation Matrix for Bay Anchovy in Zones 3, 4, and 5 of the Delaware Estuary
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ATLANTIC SILVERSIDE

Atlantic Silverside (Menidia menidia) is also among the most abundant species in the Delaware
Estuary (Wang and Kerhehan 1979). Atlantic Silverside are short-lived fish, with typical lifespans
of 2 yrs or less (Fay et al. 1983). Although found from freshwater to saltwater zones, they are
most common in the higher salinity waters of Delaware Bay and its associated tidal wetlands.
Spawning occurs in intertidal areas in spring and summer, typically at salinities greater than 15
ppt, with repeat spawning occurring through the spawning season. For the current data
evaluation, it is worth emphasizing that the intertidal spawning and adhesive eggs likely lead to
poor representation of the eggs stage with open-water ichthyoplankton surveys such as the PSEG
surveys of 2002, 2003, and 2004. Despite this limitation for eggs, larval Atlantic Silverside can be
a dominant catch in ichthyoplankton samples (Able and Fahay 1998).

Atlantic Silverside results from the PSEG Ichthyoplankton surveys are presented in Figure 13
showing larvae in these three years largely confined to the lower portions of Zone 5 (RM 48.2 to
RM 70), and eggs poorly represented in these open-water samples. Not shown in Figure 13 are
the results further downstream in Delaware Bay, where larval abundances were typically as high
or higher than those seen in lower Zone 5. As mentioned above, the lack of eggs in the
ichthyoplankton collections is expected given spawning behaviors and egg characteristics.
Overall, these results demonstrate nearly exclusive use of lower Zone 5 and seaward for
reproduction and early life stages (where propagation is already a designated use), with little or
no use of Zones 3 or 4 by these life stages.

New Jersey Seine Survey results are presented in Figure 14. Like with Bay Anchovy, catches of
Atlantic Silverside were typically very low in Zone 3 and thus Figure 14 focuses on the patterns in
Zone 4, upper Zone 5, and lower Zone 5. Also like Bay Anchovy, seine catches represent multiple
overlapping year classes and stages of maturity, and cannot narrowly quantify the numbers of
immature young-of-year fish in each sample. As a result, the results in Figure 14 do not capture
patterns in “propagation” alone but more broadly assess habitat use by multiple life stages.
Additional length distribution data from the NJ Bureau of Marine Fisheries, however, establishes
that some young-of-year fish are using all zones of the Delaware Estuary, including upstream in
Zone 2. Yet the seine data for Atlantic Silverside primarily indicate use of zones in the estuary
with moderate to high salinities and sparse use of the freshwater and oligohaline areas.

The patterns from the ichthyoplankton and seine surveys indicate that the “propagation” use for
Atlantic Silverside resides mainly in the high salinity zones of the estuary. For Zone 3 and Zone
4, no eggs or appreciable larval numbers indicate a negative response to all three matrix
qguestions. For upper Zone 5, the sporadic larval fish catches leave ambiguous the response to
even the basic question, “Is there any evidence of successful reproduction?” Thus, in upper Zone
5, the higher two matrix questions are negative with no “regular” nor “consistent” or “strong”

Delaware River Basin Commission 23 September 30, 2015



indications of early life stage use. Instead, these zones primarily are utilized as nursery areas by
some small fraction of the juveniles as well as small numbers of adult fish. Only in lower Zone 5
do the data indicate an affirmative answer to the propagation questions, with both of the first
use questions, “Is there any evidence of successful reproduction?” and “Is there regular evidence
of successful reproduction for this species?” being supported with an affirmative answer from
the regular larval fish catches. However, these catches in lower Zone 5 were at times less
consistent and weaker than Delaware Bay catches, leading to an ambiguous assessment for the
final question, “Are there strong numbers and high consistency of successful reproduction?”

Table 7. Evaluation Matrix for Atlantic Silverside in Zones 3, 4, and 5 of the Delaware Estuary
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Alewife and Blueback Herring (Alosa pseudoharengus and Alosa aestivalis, respectively) are
regularly considered and managed together as a pair of species referred to as River Herring.
These two species can be somewhat difficult to distinguish in the field, and their behaviors and
life histories broadly overlap. Like American Shad, the River Herring are anadromous fish which
return to freshwater habitats from the ocean to spawn, although the exact preferences and
localities for spawning of the two species continue to be researched and evaluated across their
distributional range. For the current data review and assessment, these two species are likewise
considered together because of the mixed and confounding patterns within the data sets that
suggest possible confusion of the species or poor delineation of the timing and location of
reproductive behaviors.

Results from the PSEG Ichthyoplankton surveys are presented in three figures (Figures 15, 16,
and 17). These data show Alewife to be the dominant species spawning and rearing across many
estuary zones, with Blueback Herring rarely detected in sampling, and the undetermined
eggs/larvae of “Alosa spp.” mirroring the Alewife patterns. Results from the New Jersey Seine
Survey are presented in Figures 18 and 19 for Alewife and Blueback Herring, respectively. These
data represent primarily young-of-year production in the two species (some limited numbers of
adults and age-1 fish are also caught), and are thus expected to provide some correspondence to
the earlier life stages monitored via the ichthyoplankton surveys. Yet the patterns from the seine
surveys reveal opposite dominance patterns, with Blueback Herring catches orders of magnitude
higher than the Alewife catches. Moreover, field observations in the Delaware Estuary more
closely match the results from the seine survey, with Blueback Herring frequently encountered
while Alewife remain rare (M. Kaufman personal communication).

Multiple explanations could individually or collectively reconcile the apparent conflicting patterns
from the two data sets. First, incorrect identifications could have reversed the species identity
in either the ichthyoplankton or the seine surveys. Second, each sampling technique could be
biased toward sampling one species preferentially over the other species. For instance, the
daytime, near-shore seine sampling is well-suited for collecting young-of-year Striped Bass but
likely under-samples schooling pelagic fish such as Alewife. Third, the spatial and temporal
extents of each survey may lend themselves to increased efficiency in sampling one species over
the other. These and other explanations highlight the challenge in distinguishing successful
reproduction and rearing for each of these species, and underscore the decision by many
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agencies and organizations to simply pool the two species as the broader River Herring complex
despite important distinctions in their life histories.

Regardless of the reasons, the conflicting patterns in the ichthyoplankton and seine surveys
severely limit the current assessment of “propagation” for each species. At the very least, eggs,
larvae, and juveniles of both species have been identified in Zones 3 and 4 as well as the upper
portion of Zone 5, leading to an affirmative response to the question, “Is there any evidence of
successful reproduction?” The ichthyoplankton data further indicate moderate to strong
spawning success in multiple years across Zones 2, 3, 4, and upper 5. However, it is not clear
which of the two species (or perhaps both) are broadly utilizing the estuary for spawning and
rearing. The assessment of the two higher “use” questions results is the ambiguous “?” for both
species in Zones 3 and 4 because of these unresolved discrepancies between the two data sets,
For upper Zone 5, weaker results regardless of species ID leads to an ambiguous answer to the
qguestion, “Is there regular evidence of successful reproduction for this species?” and a negative
answer to the highest question, “Are there strong numbers and high consistency of successful
reproduction?” For lower Zone 5, this initial question of “Is there any evidence of successful
reproduction?” is answered in the affirmative because of moderate post-yolk sac larval catches
in multiple years, while the remaining categories are not supported given the lack of eggs and
inconsistencies in larval catches for either species.

Table 8. Evaluation Matrix for Alewife & Blueback Herring in Zones 3, 4, and 5 of the Delaware Estuary

Alewife & Blueback Herring
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ATLANTIC MENHADEN

Maryland DNR

Atlantic Menhaden (Brevoortia tyrannus) is another member of the Clupeidae family along with
American Shad, Alewife, and Blueback Herring. Atlantic Menhaden adults are migratory coastal
fish, with estuaries utilized as both nursery and seasonal adult habitats. Spawning primarily
occurs in near-shore oceanic settings and can occur during both northward and southward
migrations along the coast. Larval and juvenile Atlantic Menhaden then utilize estuaries as
nursery grounds, with “ingress” into the Delaware Estuary peaking from December through May
(Wang and Kernehan 1979). Juvenile fish continue to move further up-estuary into oligohaline
and the lower freshwater portions of estuaries. Thus, both larval and juvenile Atlantic Menhaden
(but not eggs/spawning) may use multiple zones within the Delaware Estuary.

For the current data evaluation, a limitation needs to be acknowledged for Atlantic Menhaden
since the timing of both PSEG Ichthyoplankton and NJ Seine surveys only partially overlap with
the period of larval and juvenile use of the Delaware Estuary. The current data sets can,
therefore, only partly describe to use of the Delaware Estuary for “propagation” by Atlantic
Menhaden.

Results from the PSEG Ichthyoplankton surveys are presented in Figure 20 for Atlantic
Menhaden. Strong differences were seen among the three years surveyed, with 2002 showing a
broad distribution of post-yolk sac larvae in many estuarine zones, while 2003 showed very low
catches everywhere (low catches of larvae were also seen in Delaware Bay in 2003). In 2004,
lower catches were observed than in 2002 but some utilization of Zone 5 was seen in addition to
moderate catches in Delaware Bay (Zone 6).

Results from the New Jersey Seine Survey are shown in Figure 21 (overall catches very low in
Zone 3; results from Zone 4 are presented along with separate analyses for upper and lower
Zone 5). Juvenile Atlantic Menhaden were captured in all estuary zones, but only sporadically in
Zones 2 and 3. In Zone 4, Atlantic Menhaden were not captured on a typical survey (i.e., median
is zero for most years) but moderate to high catches are nevertheless somewhat common. In
both upper and lower Zone 5, Atlantic Menhaden are more frequently encountered, although
occasional very large catches (e.g., more than 1000 juvenile fish in a single seine haul) are seen
at a frequency similar to Zone 4.

The combined results from the two surveys suggest some utilization of Zones 4 and 5 by larval
and juvenile Atlantic Menhaden. Ichthyoplankton results were more variable, suggesting strong
among-year difference in use (perhaps reflecting broader stock status or variable larval transport
within the estuary). For Zone 3, low and inconsistent catches of larvae and juveniles provides
only an ambiguous “?” answer to the first question, “Is there any evidence of successful
reproduction?” and clear “no” answers for higher use questions. For Zone 4, increased
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consistency and use across both larval and juveniles indicates “yes” for the initial question, “Is
there any evidence of successful reproduction?” However, although juvenile catches were seen
occasionally each year, moderate larval catches in Zone 4 only occurred in 2002, leading to an
ambiguous answer to the question, “Is there regular evidence of successful reproduction for this
species?” and a negative answer to the question “Are there strong numbers and high consistency
of successful reproduction?” Finally, little or no distinction can be made between the results
from upper Zone 5 and lower Zone 5, both in the ichthyoplankton surveys and the seine surveys.
In addition, the larval catches in Zone 5 were among the highest seen throughout the estuary
(including Zone 6) for both 2002 and 2004, even if large differences were seen among years.
These results indicate that both upper and lower Zone 5 show regular Atlantic Menhaden use,
and thus a “yes” to the questions, “Is there any evidence of successful reproduction?” and “Is
there regular evidence of successful reproduction for this species?” However, both the
inconsistency among years and the complex use of the estuary year-round without sufficient data
during all seasons provides an ambiguous answer for the final question, “Are there strong
numbers and high consistency of successful reproduction?”

Table 9. Evaluation Matrix for Atlantic Menhaden in Zones 3, 4, and 5 of the Delaware Estuary

Atlantic Menhaden
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ADDITIONAL SPECIES EVALUATED

A number of additional fish species use Zones 3, 4, and 5 as important parts of their spawning
and/or nursery habitat. Data were evaluated for these additional species, but either the data
were too sparse to provide any specific insight or the results were ambiguous and did not
establish whether a given zone was being used for successful reproductive effort. For four
species (Spot, Atlantic Croaker, Weakfish, Bluefish), the primary use centered on Delaware Bay
(Zone 6) and catches in the upper zones of the estuary were so sparse that no clear indication of
successful reproduction could be established. For Hogchoker, larval and juvenile use is expected
throughout the estuary based on life history information, and Hogchokers were captured across
all zones of the estuary. However data were not collected on larval fish, and juveniles could not
be reliably identified in the seine surveys. As a result, the extent of use by Hogchokers in each
zone could not be established. For Inland Silverside, a species similar to Atlantic Silverside but
with a lower salinity preference, substantial use of Zones 3, 4, and 5 may be possible for spawning
and rearing but no larval fish data were available and seine data could not separate mature from
juvenile fish. Finally, Gizzard Shad were not directly assessed in the PSEG Ichthyoplankton
surveys but may have been recorded in some of the broader taxonomic categories like
“Clupeidae” undetermined. The NJ Seine Survey data also provided little specificity on the
location and extent of juvenile use of the different estuary zones by Gizzard Shad.

Many more species of fish were captured and recorded as part of the New Jersey Seine Surveys.
Shortnose Sturgeon data, for instance, were too sparse in any data set to assess this endangered
fish species within this report. In addition, distribution and abundance data exist for species such
as freshwater mussels and benthic invertebrates, but these data sets typically provide little
specific information on the question of “successful reproduction”. As a result, although some
data were available for many additional fish and non-fish species, these additional data sources
were not used in the current evaluation of the Existing Use with respect to questions of
“propagation”.
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Conclusions

Successful “propagation” in Zones 3, 4, and upper Zone 5 of the Delaware Estuary is clearly
supported by the three primary data sources evaluated in this report. Thus, the goals for fishery
restoration established in 1967 through DRBC’s designated uses have been exceeded, at least in
part by the successful restoration of dissolved oxygen to 3.5 mg/L as a daily average
concentration. The current designated use in Zone 3, 4, and the upper 8.8 miles of Zone 5
includes only “maintenance” of fish and other aquatic life; the “Existing Use” based on data
collected since 2000 indicates that at least some degree of “propagation” (i.e., spawning and/or
rearing of early stage larvae and juveniles) has been achieved in these 38 miles of the 133 mile
long Delaware Estuary.

The current data evaluation also seeks to determine the strength of that “propagation” use
across the suite of species for which specific relevant data were available. Because of different
expectations for each species in the three estuary zones, each of these zones will be summarized
separately.

In Zone 3 (Table 10), the evaluations for Atlantic Sturgeon, American Shad, and Striped Bass all
fall short of the highest possible expectations for their recovery (e.g., see Appendix C). In
particular, Atlantic Sturgeon catch rates and tracking data show sparse use of Zone 3. Both
American Shad and Striped Bass exhibit moderate numbers and some consistency in eggs, larvae,
and juveniles, but numbers are not as strong or as consistent as in other zones of the estuary.
White Perch, on the other hand, shows strong numbers and high consistency in eggs, larvae, and
juvenile use of Zone 3. Unfortunately, although some sizeable numbers exist for either Alewife
or Blueback Herring, the ambiguity in these data sets precludes a more specific evaluation on the
strength of these two species’ recovery in Zone 3. Finally, the three marine or brackish water
species (Atlantic Menhaden, Bay Anchovy, Atlantic Silverside) are not expected to show extensive
use of this freshwater zone of the estuary, and their weaker evaluation for Zone 3 does not reflect
a failure in the “propagation” use. Overall, then, some moderate to strong recovery in
“propagation” has been seen in Zone 3, but full “propagation” is not established.

The evaluation of Zone 4 (Table 11) is similar to Zone 3. Atlantic Sturgeon young-of-year have
been caught in recent years in this zone, but overall numbers are small and year-to-year catches
are highly sporadic. American Shad numbers also show substantial weakness in Zone 4, with a
near absence of eggs in the 2002, 2003, and 2004 PSEG Ichthyoplankton surveys despite sizeable
larval catches and similar habitats as upstream in Zone 3. Striped Bass numbers are moderately
strong across eggs, larvae, and juveniles, but somewhat higher and more consistent data are seen
further downstream in Zone 5 for eggs and larvae, indicating somewhat less use of Zone 4 than
Zone 5 by Striped Bass for spawning and rearing. White Perch continue to show strong numbers
in Zone 4 indicating a high degree of use of this zone, while both Alewife and Blueback Herring
continue to be uncertain for Zone 4 because of ambiguity in the data sets. For the marine or
brackish species, both Atlantic Menhaden and Bay Anchovy begin to show appreciable use of
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Zone 4, which is not surprising given the beginning of the salinity transition in lower Zone 4
depending on the time of year and freshwater inflows. Together, these data (like in Zone 3)
demonstrate moderate to strong recovery in “propagation” for Zone 4, but again full
“propagation” has not been established.

In upper Zone 5 (RM70 to RM78.8; Table 12), some level of Atlantic Sturgeon spawning has been
demonstrated, but the numbers and consistency again are weak and fall far short of attaining the
full expectations for a successful population. By contrast, both White Perch and Striped Bass
demonstrate strong numbers and high consistency across all early life stages examined. For both
species, nearly complete or complete attainment of “propagation” is seen. For the three
freshwater Clupeidae (American Shad, Alewife, and Blueback Herring), numbers begin to or
strongly taper off in this zone where the transition to brackish water is more evident than
upstream. These reductions in use for the three species may be a natural attenuation and
therefore may not be a failure to attain an expected use in these 8.8 miles of the estuary,
although appreciable ambiguity exists, particularly for Alewife and Blueback Herring (see
Appendix C). Finally, the increased use by larval and juvenile Atlantic Menhaden and Bay Anchovy
matches the life history expectations for these species. Across all species, then, the data for
upper Zone 5 largely reflect moderate to strong attainment of expectations, with Atlantic
Sturgeon numbers representing the weakest recovery and poorest demonstration of successful
reproduction by species expected to use upper Zone 5. Thus, full “propagation” has not been
established for upper Zone 5.

Finally, in lower Zone 5 (RM48.2 to RM70), both strength and weakness are seen in Table 13.
However, in this lower portion of Zone 5, the designated use for these 22 miles of the estuary
currently includes both “maintenance” and “propagation” and, indeed, the data evaluation
reflects the more complete attainment of expected “propagation” for this estuary zone.
Specifically, this reach of estuary represents the more distinct salinity transition, with only Striped
Bass clearly expected to use lower Zone 5 as a core part of its spawning during early spring when
freshwater inflows are typically higher and the salt line is shifted down-estuary. As Table 13
indicates, Striped Bass demonstrate strong and consistent evidence of successful reproduction
here in lower Zone 5. Other species show less extensive use of lower Zone 5, but all of these
shifts are expected based on their life history. The marine and brackish species primarily spawn
either further down in Delaware Bay or the Atlantic Ocean, so the “regular” use of lower Zone 5
demonstrates a high degree of expected use. For the freshwater species, the tapering down of
spawning and rearing in this salinity transition zone likewise matches the life history expectations
for these species. Together, these data demonstrate a more complete use of lower Zone 5 for
spawning and rearing in a manner consistent with each species’ life history.

A cautionary note is needed at this point. The evaluation of “propagation” in each estuary zone,
and particularly the current attempt to identify the strength of any demonstrated spawning and
rearing for these fish species, must not be confused with an evaluation of the causes for any
failure to completely attain the expected patterns of spawning and rearing of these fish species.
This report does not demonstrate, for instance, that water quality (e.g., dissolved oxygen) is the
reason for the weaker-than-expected spawning and rearing numbers of any species, although
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improvements to water quality have been a key component in the documented recovery of these
fish populations (see Appendix B for a summary of contemporary dissolved oxygen data). Many
factors, both natural and anthropogenic, continue to impact the populations of all fish species
evaluated in this report (e.g., lannuzzi et al. 2009). Most notable are the current population sizes
for some species (e.g., Atlantic Sturgeon) that likely are too low to saturate the spawning and
rearing grounds in any given year. But additional factors, such as habitat conditions and climate,
likely play an important role in the strength of spawning and rearing for all species. The failure
to demonstrate full attainment of the “propagation” use in Zones 3, 4, and upper Zone 5 may,
therefore, reflect both limitations in water quality conditions as well as limitations in many other
facets of each species’ biology. It is beyond the scope of this report to attempt to attribute the
limitations in “propagation” to any one or any suite of causative agents.

The combined data sets evaluated for this report nevertheless indicate that the “Existing Use”
attained within the Delaware Estuary in the period between 2000 and 2014 includes
“propagation” for Zones 3, 4, and the upper 8.8 miles of Zone 5. In each of these zones, the
evidence is moderate or even strong for one or more species, indicating substantial progress in
attaining the full Clean Water Act aquatic life goal of “maintenance and propagation” for the
species evaluated. The “Existing Use” for Zones 3, 4, and upper Zone 5 therefore substantially
exceeds the “designated use” of only “maintenance”. But the data evaluated in this report also
indicates that weakness in successful reproduction exists for one or more species for all three
zones. Thus, full attainment of a “maintenance and propagation” use has not been demonstrated
at this time based on the data available and examined for this existing use evaluation.

Delaware River Basin Commission 32 September 30, 2015



Table 10.  Final Evaluation Matrix for Zone 3 across all species with sufficient data
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Table 11. Final Evaluation Matrix for Zone 4 across all species with sufficient data
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Table 12.  Final Evaluation Matrix for upper Zone 5 across all species with sufficient data
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Figure 1. USGS Dissolved Oxygen Data for the sensor at the Ben Franklin Bridge (station 01467200) showing daily
average, daily minimum, and daily maximum values from April 1, 1967, thru November 1, 1967 (data
available at waterdata.usgs.gov)
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USGS Dissolved Oxygen Data for the sensor at the Ben Franklin Bridge (station 01467200) the distribution

of 24-hour daily average values during the month of July from 1965 thru 2014 (data available at

waterdata.usgs.gov).
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Delaware River Basin Commission
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Figure 3. Map of the Delaware Estuary and DRBC Water Quality Zones
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Figure 4. Map of the Delaware Estuary with DRBC Water Quality Zones and PSEG

survey “zones” or reaches for 2002-2004 Ichthyoplankton surveys
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Figure 5. American Shad data summary from PSEG Ichthyoplankton surveys of 2002-2004 showing data distribution
for all 8 surveys in each zone for each year as box-and-whisker plots (DRBC water quality zones are
separated by dashed lines; PSEG survey reaches are indicated by blue bars at the top of each graph)
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Zone 3

Zones 3, 4, and 5. Full data distributions across all surveys within a Zone for a given year are presented as

box-and-whisker plots.

American Shad Young-of-Year data summary from New Jersey Seine Surveys for DRBC Water Quality
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Figure 7. Striped Bass data summary from PSEG Ichthyoplankton surveys of 2002-2004 showing data distribution for
all 8 surveys in each zone for each year as box-and-whisker plots (DRBC water quality zones are separated
by dashed lines; PSEG survey reaches are indicated by blue bars at the top of each graph)
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Striped Bass Young-of-Year data summary from New Jersey Seine Surveys for DRBC Water Quality Zones
3, 4, and 5. Full data distributions across all surveys within a Zone for a given year are presented as box-

and-whisker plots.
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Figure 9. White Perch data summary from PSEG Ichthyoplankton surveys of 2002-2004 showing data distribution for
all 8 surveys in each zone for each year as box-and-whisker plots (DRBC water quality zones are separated
by dashed lines; PSEG survey reaches are indicated by blue bars at the top of each graph)
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data distributions across all surveys within a Zone for a given year are presented as box-and-whisker plots.

White Perch data summary from New Jersey Seine Surveys for DRBC Water Quality Zones 3, 4, and 5. Full
(note: catches are for multiple year classes; these data do not solely represent young-of-year fish)
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Figure 11. Bay Anchovy data summary from PSEG Ichthyoplankton surveys of 2002-2004 showing data distribution for
all 8 surveys in each zone for each year as box-and-whisker plots (DRBC water quality zones are separated

by dashed lines; PSEG survey reaches are indicated by blue bars at the top of each graph; higher salinity

reaches of PSEG surveys with peak abundance for Bay Anchovy are not shown)
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Bay Anchovy data summary from New Jersey Seine Surveys for DRBC Water Quality Zones 4 and 5, with
data from the two sub-zones of Zone 5 presented separately. Full data distributions across all surveys

Figure 12.

within a Zone for a given year are presented as box-and-whisker plots. (note: catches are for both juvenile

and mature fish across multiple year classes; these data do not solely represent immature fish)
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Figure 13.  Atlantic Silverside data summary from PSEG Ichthyoplankton surveys of 2002-2004 showing data
distribution for all 8 surveys in each zone for each year as box-and-whisker plots (DRBC water quality
zones are separated by dashed lines; PSEG survey reaches are indicated by blue bars at the top of each
graph; higher salinity reaches of PSEG surveys with peak abundance for Bay Anchovy are not shown)
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Atlantic Silverside data summary from New Jersey Seine Surveys for DRBC Water Quality Zones 4 and 5,

Figure 14.

with data from the two sub-zones of Zone 5 presented separately. Full data distributions across all surveys

within a Zone for a given year are presented as box-and-whisker plots. (note: catches are for both juvenile

and mature fish across multiple year classes; these data do not solely represent immature fish)
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Figure 15.  Alewife data summary from PSEG Ichthyoplankton surveys of 2002-2004 showing data distribution for all 8
surveys in each zone for each year as box-and-whisker plots (DRBC water quality zones are separated by
dashed lines; PSEG survey reaches are indicated by blue bars at the top of each graph)
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Figure 16.  Blueback Herring data summary from PSEG Ichthyoplankton surveys of 2002-2004 showing data
distribution for all 8 surveys in each zone for each year as box-and-whisker plots (DRBC water quality
zones are separated by dashed lines; PSEG survey reaches are indicated by blue bars at the top of each

graph)
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Figure 17.  “Alosa spp.” (indistinguishable Alewife & Blueback Herring eggs & larvae) data summary from PSEG
Ichthyoplankton surveys of 2002-2004 showing data distribution for all 8 surveys in each zone for each year

as box-and-whisker plots (DRBC water quality zones are separated by dashed lines; PSEG survey reaches
are indicated by blue bars at the top of each graph)
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Figure 18. Alewife data summary from New Jersey Seine Surveys for DRBC Water Quality Zones 3, 4, and 5. Full data
distributions across all surveys within a Zone for a given year are presented as box-and-whisker plots.
(note: primarily young-of-year fish, with some age-1 and adult fish at times collected)
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Blueback Herring data summary from New Jersey Seine Surveys for DRBC Water Quality Zones 3, 4, and

Figure 19.

5. Full data distributions across all surveys within a Zone for a given year are presented as box-and-whisker

plots. (note: primarily young-of-year fish, with some age-1 and adult fish at times collected)
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Figure 20.  Atlantic Menhaden data summary from PSEG Ichthyoplankton surveys of 2002-2004 showing data
distribution for all 8 surveys in each zone for each year as box-and-whisker plots (DRBC water quality
zones are separated by dashed lines; PSEG survey reaches are indicated by blue bars at the top of each

graph)
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Figure 21  Atlantic Menhaden data summary from New Jersey Seine Surveys for DRBC Water Quality Zones 4 and 5,
with data from the two sub-zones of Zone 5 presented separately. Full data distributions across all surveys
within a Zone for a given year are presented as box-and-whisker plots. (note: primarily young-of-year fish,
with some age-1 and adult fish at times collected)
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Appendix A. 1967 Water Quality Regulations &
DRBC Resolution Approval
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NO. 67-2

A RESOLUTION to amend the Comprehensive Plan with respect to water quality
standards for the Delaware River Estuary and Bay.

WHEREAS, the Commission undertook a basinwide water pellutien
abatement and control program as authorized by its resclution of May 6,
1966 (llo. 66-7), and as a first step in the formulation of that program,
the Commissicn conducted a major conference on water pollution problems of
the basin in Philadelphia on Juiy 27, 1966; and

WHEREAS, the Commission has received and ceonsidered the preliminary
report of the Delaware River Estuary Comprehensive Study conducted and
prepared by the Federal Hater Pollution Control Administration of the United

States Department of the Interior, and the various findings and conclusieons
thereof; and

WHEREAS, a public hearing was duly held by the Commissicn on the
26th day of January, 1967, at Trenton, tew Jersey, upon proposed water
guality standards, as authorized or required by the Federal Water Pollution
Control Act, as amended, and Articles 5 and 13 of the Delaware River Basin
Compact, foliowing the publication of notice pursuant to law; and

WHEREAS, the Commission has duly considered the results of its
staff investigations, the facts and arquments presented at the public
hearings, and all of the data and communications received by the Commission,
and has consulted with interested parties in accordance with the Compact,
and in censideration thereof the Commission has made certain determinations

with respect to water gquality standards for the Delaware River Estuary and
Bay, and the tributaries thereof; and

WHEREAS, upon such investigations, public hearings and otherwise,
the Commission finds and determines that the effectuation of national policy
as set forth in the Water Pollution Control Act (Public Law 84-660) as last
amended by the Clean Water Restoration Act of 1966 (P.L. £9-753), and of the
nurposes and provisions of the [elaware River Basin Compact and the Compre-
hensive Plan adopted pursuant theretc, requires that the Commission assume
jurisdiction to control future poliution and abate existing pollution in
the waters of the Delaware River Basin, by amendment of the Comprehensive
Ptan and by the adoption and promulgation of rules, regulations and standards
pursuant to Article 5 of the Delaware River Basin Compact; now therefore

BE IT RESOLVED by the Delaware River Basin Commission:

1. The Comprehensive Plan is hereby amended by renumbering the
existing Section X to Section XII and by the addition thereto of a new section,
to be designated Section X Hater Nuality Standards, to read as follows:

Section X

Hater Nuality Standards

(The text of the standards is attached)



2. This resolution shall take effect immediately. A1l resolutions
and parts of resoiutions, and all parts of the Comprehensive Plan, heretofore
adopted which are inconsistent with any provision of this rescluticn are, to
the extent of such inconsistency, hereby repealed. This resclution will not
apply to existing effluents pending the adoption by the Commission of rules
and requlations to implement the Comprehensive Plan as amended, pursuant to

Article 5 of the Compact.
»
Chaigman

7). /3:,.‘;»1.‘&._ é;é&fj(’

Secretary

ADOPTED: March 2, 19€7

Amended by 67-7



QUALITY STANDARDS FCR THE INTERSTATE WATERS CF THE
DELAWARE RIVER BASIN

ARTICLE i

ESTUARY GENERALLY

Water uses

Uses paromount. Water uses shall be paramount in determining stream quality

objectives which, in tum, shall be the basis for determining effluent quality requirements.

Uses to be protected. The quality of waters shall be maintained in o safe and

satisfactory condition for the following uses: (a) agricultural, industrial, and public water
supplies after reasonable treatment, except where natural salinity precludes such uses;

(b) wildlife, fish and other aquatic iife; {c) recreation; (d) navigation; (e) controlied and
regulated waste assimilation in reasonable compatibility with other uses; and {f) such other
uses as may be provided by the Comprehensive Pian.

Stream quality objectives

Limits. The waters shall not contain substances attributable to municipal, industrizi,

or other discharges in concentrations or amounts sufficient to preclude the specifiod water uzcs
to be protected. Within this requirement, the waters shall be substantially free from unsightly
or malodorous nuisances due to floating solids, studge deposits, debris, oil, scum, substancas,
In concentrations or combinations which are toxic or harmfu! to human, animal, plant, or
aquatic life, or that produce color, taste, or odor.

Effluent quality requirements

Disinfection. Wastes (exclusive of stormwater bypass) containing human excrota

shall be effectively disinfacied before being discharged into surface bodier of waler.

Public safety. Effluents shall not create a menace o public houlth or sefaty ot iha

point of discharge.



Limits. Discharges shall not contain more than negligible amounts of debris,
oil, scum or other floating materials, suspended matter which will settle to form siudge,
toxic substances or substances that produce color, taste and odors.

Other considerations

Combined sewers. Any new focility or project combining sanitary or industric!

waste with stormwater drainage, which would have o substantial effect on the quality of
waters of the basin, shall not be permitted, whether or not any such project or facility

discharges into an existing combined system,

Access and reports. The Commission, or its duly authorized representatives, shall

have access, at reasonable hours, to observe and inspect waste treatment facilities and to

collect samples for analyses. Upon written request, operation reports shall be submitted to

the Commission.

Zones. The Delawure River and Bay may be divided into zones which wili facilitate

the managsment of surfoce and underground water quality. The required percentcge reduction
of blochemical oxygen demand of all wastes will be uniform within zones.
Definitions

8iochemical oxygen demand. Biochemical oxygen demand as determined vnder

standard laboratory procedures for 5~days at 20° C.

Carbonacsous oxycen damand. That part of the ultimate oxygen demand associat>a

with biochemical oxidaticn of carbonaceous, os distinct from nitreganous, material.

Effective disinfaction. The destruction of puthogenic organisms in such mannar and

under such controls as shall ko prescribad by Commission ragulations.

River mile. The distance. in stotuie miles, of ¢ location or item moosurad fram “wite

zero™ essentiolly along tha canterline of the naviga'ion channel. Mile zoro is focaiad o

=



intersaction of @ line petween the Cope May Light and the tip of Cope Henlopen,
Mlimﬁon
This Article shall apply to the Deloware River Estuary and Bay, including the

tidal portions of the tributaries thereof.



ARTICLE I

ZONE 2

DescriE?ion

Zone 2 is that part of the Delaware River extending from the head of tidewater
at Trenton, New Jersey, R.M. (River Mile) 133.4 (Trenton-Morrisville Toll Bridge) to

R.M. 108.4 below the mouth of Pennypack Creek, including the tidal portions of the
tributaries thereof,

Water uses

Uses to be protectad, The quality of Zone 2 woters shall be maintoined in o safe
and satisfactory condition for the tollowing uses: (o) agricultural, industrial, and public
water supplies ofter reasonable trectment; (b) wildiife, maintenaonce and propagation of
resident fish and other aquatic life, passage of anadromous fish; (¢) recreation; and (d)
navigation.

Stream quality objectives

Dissolved oxygen, daily average concentration shall not be less than 5.0 mg,/1
(milligrams per liter) except during the periods from April 1 to June 15 and September 16
to December 31 when the dissolved oxygen shail not average less than 6.5 mg/!1; chlorides,
maximum 15-day mean 50 mg/1; pH; between 6.5 and 8.5; total alkalinity, between 20
and 100 mg/l; hardness, maximum monthly mean 95 mg/i; temperature, shall not exceed 5° F
above the avergge daily temperature gradient displayed during the 1961 - 1966 period, or o
maximum of 86° F, whichever is less; phenols, maximum 0.005 mg/l; threshold odor number
not to exceed 24 @ 60° C; syndets (synthetic detergents) measured as M.B,A.5. (methylene
blue active substances), maximum monthly mean 0.5 mg/i; turbidity, maximum monthly mean
40 units, maximum 150 units; radicactivity, alpha emitters, maximum 3 pc/l (picocuries per
liter), beta emitters, maximum 1,000 pe/l.

Effluent quality requirements

All discharges shall meet the effluent quality requirements of Article 1. The
biochemical oxygen demand shali be reduced at all times by at least 85 percent. The carbon-

aceous oxygen demand from all outfalls in the Zone (exalusive of stormwater bypass) shall not
exceed that assigned by Commission regulations.



ZOHIE 3
Description
il S wiltivio

Zone 3 is that part of the Deloware River extending from R. M, 108.4 to R, M. 95.0
below the mouth of Big Timber Creek, ireluding the tidal portions of the tributaries thereof,

I

Water yzes

Uses to be protected. The quality of Zone 3 waters shall be maintained in g safe
and satisfacion, condition for the following uses: {a) agricultural, indusirial, and public
water supplies after reasonable treatment; (b) wildlife, maintenance of resident fish and other

oquatic life, pusscge of anadromous fish; {¢) recreation; and {d) navigation.

Stream quality objectives

Dissoived oxygen, daily average concentration shall not be less than 3.5 mg/1,
except during the periods from April 1 1o June 15 and September 16 to December 31 when
the dissolvzd oxygen sholl not average less than 6.5 mg,/1; chlaridss, maximum 200 mg/1; pH,
between 6.5 and 8.5; total alkalinity , batween 20 and 120 mg/1,; hardness, maximum monthly
mean 150 mg/!; temperature, shall nat excecd 5° F above the average daily temperature gredient
displayed during the 1961 - 1946 period, or @ maximum of 86° F, whichever is less; phenols,
maximum 0.005 mg/1; threshold odor number not to excoed 24 @ 60° C; syndets (M.B.A.S D
maximum monthly mean 1.0 mg/1; turbidity, maximum morithly mean 40 units; maximum 150
units; radiocctivity, alpha emitters, maximum 3 pc/1, beta emitters, maximum 1,000 peA.

Effluent quality reguirements

All dischargas shall meet the effluent quality requirements of Article |. The blo~
chemical oxygen demand shall be reduced at all times by at least 85 percent. The carbon-
aceous oxygen demand from all outfalls in the Zone (exclusive of stormwater bypass) shall not
exgeed thot assigned by Commission regulations.

ZONE 4
Descrigﬁon

Zone 4 is that part of the Delaware River extending from R. M. 95.0to R. M. 73.8,
the Pennsylvania-Deloware boundary line, including the tidal portions of the tributaries thareof

Water uses

Uses to be protected.  The quality of Zone 4 waters shall ba maintained in a safe
and satisfactory condition for the following uses: (a) industria) water supply after reasonable
treatment; (b) vildlife, maintenance of residont fish and other aquatic life, pasiage of
anadromous flsh; (c) recreation; and (d) navigation.




Stream quality cbjectives

Dissolved oxygen, daily average concentration shall not be less than 3.5 mg/1,
except during the periods from April 1 to June 15 and September 16 toc December 31 when the
dissolved oxygen shall not average less thar 6.5 mg/l; chiorides, maximum 250 mg/! ot
R. M. 92.47, pH, oetween 6.5 and 8.3, total alkalinity, between 20 and 120 mg/I; temperature,
shall not excesd 5° F above the average daily temperature gradient displayed during the
1961 - 1966 period, or a maximum of 867 F, whichever is less; phenols, maximum 0,02 mg/;
threshold odor number not to excesd 24 2 60° C, syndets (M.B.A.S.), maximum monthly mean
1.0 mg/1; turbidity, maximum monthly mean 40 units, maximum 150 units; rodicactivity, alpha
emitters, maximum 3 pc/i, beta emitters, moximum 1,000 pe/1.

Effluent quality requiremants

All discharges shall meet the efflusnt quality requirements of Article 1. The
biochemical oxygen demand shall be reduced at all times by at least 85 percent. The carbon-

aceous oxygen demand from all cutfalls in the Zone (exclusive of stormwater bypass) shall not
exceed that assignad by Commission regulations.

ZONE 5

Description

Zone 5 is that part of the Delaware River extending from R. M. 78.8 to R. M. 48.2,
Liston Point, including ihe tidal portions of the tributaries thereof,

Water uses

Uses to be protected. The quality of Zone 5 waters shall be maintained in a safe
ond satisfactery condition for the following uses: (a) industrial water supply after reasonable
treatment; {b) wildlife, maintenance of resident fish and other aquatic life, propagation of

resident fish from R. M. 70.0 to R. M. 48.2, passage of anadromous fish; {¢) recreation;
and {d) navigation.

Stream quality objectives

Dissolved oxygen, daily average concentration shall not be less than 3.5 mg/l ot
R. M. 78.8, 4.5 mg/l ot R. M. 70.0 and 6.0 mg/l at R. M. 59.5, except during periods
from April 1 to June 15 and September 16 to December 31 when the dissolved oxygen shall not
average less than 6.5 mg/l in the entire zone; pH, betwen 6.5 and 8.5; total alkalinity, between
20 and 120 mg/1; temperature shall not exceed 5° F above the average daily temperature gradient
displayed during the 1981 - 1966 period, or a maximum of 86° F, whichever is less; phenols,
maximum 0,02 mg/l; threshold odor number not to exceed 24 @ 60° C; syndets (M ,B.A.S.),
maximum monthly msan 1.0 mg/l; turbidity, maximum monthly mean 40 units, maximum 150
unlts; radicactivity, clpha emitters, maximum 3 pc/l, beta emitters, maximum 1,000 pc/l.



Effluent quality recuirements
5 Y '

All dischargs shall maer b w5l goality requirements of Article 1. The bio-
chemical oxygen demard shell o reduced ar 21! times by at legst 85 percent. The carbon-
acaous oxygen demond from all cutialls in the Zone {exclusive of stormwater bypass) shall not
exceed that assigned by Commissinn regulatiom.

LZONE &

DescriE?ion

Zone 5 is tnhat gari of Delovare Boy extending from R. M. 48.2 1o R. M. 0.00, the
Atlantic Ocean, inciuding ths tidal soriions of the tributaries thereof.

Water usas

Uses to be protected. The quality of Zone 6 vatars shall be maintained in a safe
and satisfactory condition for the foliowing uses: (a) industrial water supply after reasonable
treatment; (b) wildlife, muintenancz and propagation of resident fish, shellfish, and other aquatic
life, and passage of anccromous fish; (c) recraation and (d) navigution.

Stream quality objectives

Dissolved oxygun, daily average concentration shall not bs less than 6.0 mg/1; pH,
between 6.5 and 8.5; total alkalinity, between 20 and 120 mg/l; tamnarature, shall not
exceed 5° F above the avarag: daily temperature gradient displayzd during the 1961 - 1966
period, or a maximum of 86° F, whichaver is iess; phenols, maximum 0.02 mg/l; threshold
odor number not ¢ excacd 24 @ s0° C; syndets (M.B,A,S,), muximum monthly mean 1.0 mg/);
turbidity, maximum monthly maan 40 units, maximum 150 units; radiogciivity, alpha emitters,
maximum 3 pe/l, beta emitizrs, maximum 1,000 pc/1; coliform, MPN (most probable number)
not to excesd U. S. Public Health Service's shellfish standards in designatzd shelifish arsas.

Effluent quality requirements

All discharges shall meet the effluent quality requirements of Article 1, The bio-
chemical oxygen demand shall be reduced at all timas by at least 85 percent.



Appendix B. Summary of Dissolved Oxygen
Data from 2000 to 2014 from USGS Sensors
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Motivation for Dissolved Oxygen Data Summary

USEPA guidance on existing uses indicates that the description of an existing use should include
both a description of the use itself as well as documentation of the water quality associated with,
and protective of, that existing use (USEPA 2008?). The water quality in the Delaware Estuary
consists of many complex and interacting components, from pH and dissolved oxygen, to
turbidity and suspended sediments, to metals and toxic compounds, etc. It is beyond the scope
of this Existing Use Evaluation to quantify the spatial and temporal variation in all water quality
parameters for Zones 3, 4, and upper Zone 5. However, the historic hypoxia in the Delaware
Estuary served as both the motivation for early estuary restoration efforts as well as regulatory
actions such as DRBC’s wasteload allocation of CBOD (aka, FSOD or First Stage Oxygen Demand).
Moreover, the restoration in the fishery resources described in this Existing Use Evaluation could
not have been attained without significant improvements in dissolved oxygen concentrations for
the estuary. Because of the key link between this one facet of water quality and the restoration
of the fishery resources, this appendix summarizes dissolved oxygen conditions for the same data
window used in the fishery evaluation: 2000 to 2014. The cautions presented in the Conclusion
section of this report are worth reiterating; the presentation of dissolved oxygen data does not
presume that dissolved oxygen alone is responsible for the population variations, and either the
recovery or the lack of recovery for any estuarine fish species.

Dissolved Oxygen Data

The continuous water quality sensors maintained by the USGS and in part funded by the DRBC at
the Ben Franklin Bridge and at Chester, PA, provide the most comprehensive documentation on
the timing and magnitude of the dissolved oxygen conditions in Zones 3, 4 and the upper 8.8
miles of Zone 5. These sensors were established in the early 1960s and have been maintained
every year for over 50 years, including the period 2000 to 2014 that serves as the basis for the
fishery data evaluation of this report. The Ben Franklin Bridge sensor sits at the end of a pier on
the Pennsylvania side of the river at RM 100 near the center of Zone 3. The Chester, PA, sensor
is located at the Kimberly-Clark manufacturing facility at RM 83 near the lower limit of Zone 4.
Each sensor records a suite of in situ water quality parameters at set intervals each day (currently
every 15 minutes; see stations 01467200 and 01477050 at waterdata.usgs.gov) and the sensors
are deployed in all months except winter (typically April through November).

As the graphs and tables included in this appendix demonstrate, the dissolved oxygen conditions
in Zones 3 and 4 remain highly variable, with important changes seen among weeks, among
months, and among years. To adequately capture the nature and details of these patterns of
variation, full data distributions are presented across daily, monthly, and yearly time steps in
either graphical or tabular form. Because DRBC’s current dissolved oxygen criteria for these
estuary zones rely on a 24-hour mean value, the focus for much of this appendix is on the patterns
in the daily average dissolved oxygen concentration. But because of diel and tidal variations

1 EPA 2008: September 5, 2008 letter from USEPA HQ (D. Keehner, Director, Standards and Health Protection
Division) to Oklahoma Water Resources Board (D. Smithee) in response to Oklahoma Water Resources Board (D.
Smithee, Chief, Water Quality Programs Division) letter and questions to USEPA-HQ (D. Keehner). {favailable at
water.epa.gov/scitech/swguidance/standards/upload/Smithee-existing-uses-2008-09-23. pdf}
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within each day, and because aquatic organisms can be highly sensitive to minimum dissolved
oxygen levels, data distributions are also presented for the daily minimum dissolved oxygen
concentrations.

Although the data summaries themselves provide the best insight into the nature of dissolved
oxygen variations from 2000 to 2014, a couple general statements can be made:

e Dissolved oxygen typically remains above the 3.5 mg/L criterion for
most years, but both daily minima and 24-hour daily averages at times
fall below 3.5 mg/L (more often at Ben Franklin Bridge than Chester);

e Dissolved oxygen typically is somewhat lower at the Ben Franklin
Bridge site than the Chester site, but the reverse can be true;

e Patterns in high or low dissolved oxygen may be related to a number
of contributing factors (e.g., freshwater inflow, water temperature,
individual storm events) but the relative importance of these factors is
not immediately evident when comparing among years

The following yearly summaries also provide narrative descriptions of key components of the
variation within and among years at each of the two stations:

Conditions during 2000

Ben Franklin daily average dissolved oxygen remained above 4.0 mg/L for most days
during the summer, with 10% of days during September 2000 falling between 3.6 and
4.0 mg/L. Minimum dissolved oxygen at Ben Franklin remained above 3.5 mg/L for
most of the summer, with a short period below 3.5 mg/L in September.

Chester daily average dissolved oxygen remained above 4.3 mg/L during 2000, with
higher concentrations earlier in the summer. Minimum dissolved oxygen fell below 4
mg/L on only one day during 2000, and remained between 4 mg/L and 5 mg/L for all
of August and over half of September.

Conditions during 2001

Ben Franklin daily average dissolved oxygen remained above 3.5 mg/L for the entire
summer, but there were two periods (June, August) when mean dissolved oxygen fell
below 4 mg/L. Minimum dissolved oxygen fell below 3.5 mg/L during those same two
periods. Overall, however, dissolved oxygen remained above 4 mg/L (both minimum
and daily average) for most of the summer.

Chester daily average dissolved oxygen fell to 3.5 mg/L and remained between 3.5
mg/L and 4.0 mg/L for a period in June 2001, and fell to 3.7 mg/L during August 2001;
between these low periods, daily average dissolved oxygen remained above 5 mg/L
for most of the time. Minimum dissolved oxygen likewise was lowest during windows
of reduced dissolved oxygen in June (3.1 mg/L) and August (3.2 mg/L).
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Conditions during 2002

e Ben Franklin daily average dissolved oxygen fell below 3.5 mg/L on one day in August
2002. In addition, multiple periods of either mean or minimum dissolved oxygen
below 4 mg/L were noted. Dissolved oxygen remained in the 4 mg/L to 5 mg/L range
for a protracted period, extending through September 2002.

e Chester daily average dissolved oxygen remained above 5 mg/L for most days in 2002,
with periods between 4 mg/L and 5 mg/L during June, July, and August. Minimum
dissolved oxygen fell below 4 mg/L on one during 2002, and remained between 4
mg/L and 5 mg/L for much of the summer.

Conditions during 2003

e Ben Franklin dissolved oxygen concentrations remained relatively high throughout
2003, with the median of the daily averages remaining above 5 mg/L and the
minimum dissolved oxygen never falling below 4 mg/L.

e Chester dissolved oxygen remained high through early July 2003, and then fell to more
modest levels for the remainder of the summer. Daily average dissolved oxygen
remained above 6 mg/L in June 2003, with median values of 5.2 mg/L in July and 4.6
mg/L in August. Daily minimum dissolved oxygen also remained above 6 mg/Lin June
2003, but was lower in July, August, and early September.

Conditions during 2004

e Ben Franklin daily average dissolved oxygen remained above 3.5 mg/L and only
ranged between 3.5 mg/L and 4 mg/L for a few days in late June and early July [note:
missing data in late July 2004 could be a period of reduced dissolved oxygen].
Minimum dissolved oxygen fell as low as 3.2 mg/L in late June, but typically remained
above 4 mg/L, and also remained above 5 mg/L for over half the days in June and
August.

e Chester daily average dissolved oxygen fell below 4 mg/L during two periods in July
and August 2004, but otherwise remained above 4 mg/L. Minimum dissolved oxygen
also fell below 4 mg/L only during these same windows in July and August, and
remained between 4 mg/L and 5 mg/L for most of June, July, and August.

Conditions during 2005
e Ben Franklin dissolved oxygen was moderately depressed in 2005. Daily average
dissolved oxygen fell below 3.5 mg/L in July and remained between 3.5 mg/L and 4
mg/L for most days in both July and August. Minimum dissolved oxygen fell below 3.5
mg/L in June, July, August, and September, falling as low as 3.1 mg/L in July 2005.

e Chester daily average dissolved oxygen fell below 4 mg/L for four days in July 2005,
and remained between 4 mg/L and 5 mg/L for most of the summer. Daily minimum
dissolved oxygen fell as low as 3.4 mg/L on two days during July 2005 and had short
periods in June and July below 4 mg/L; from June into September, daily minima
typically ranged between 4 and 5 mg/L.
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Conditions during 2006

e Ben Franklin dissolved oxygen remained moderately high during 2006 [note: historic
flooding occurred in the middle of summer 2006 on the non-tidal Delaware River; see
pubs.usgs.qov/of/2008/1203/pdf/ofr2008-1203.pdf]. ~ Periods of low dissolved
oxygen occurred in early June 2006 and in August 2006, but daily average dissolved
oxygen remained above 4 mg/L for most days. Minimum dissolved oxygen fell below
3.5 mg/L briefly in August and remained between 3.5 mg/L and 4 mg/L on most days
during August, but was above 4 mg/L for most days through the rest of summer.

e Chester daily average dissolved oxygen remained above 4 mg/L during 2006, with
most days during summer 2006 above 5 mg/L. Daily minima dissolved oxygen
typically ranged between 4 mg/L and 5 mg/L for June, July, and August 2006.

Conditions during 2007

e Ben Franklin dissolved oxygen was depressed in June 2007, although dissolved oxygen
remained moderate for the rest of the summer [note: too much missing data from
early September precludes an accurate summary of September 2007 data]. Average
daily dissolved oxygen fell below 3.5 mg/L on five separate days in June 2007, and
minimum dissolved oxygen fell to 2.5 mg/L. Minimum dissolved oxygen fell below 3.5
mg/L again at the end of August, at which point the USGS censored the data
presumably because of sensor problems.

e Chester average daily dissolved oxygen remained above 5 mg/L for all of 2007 except
a period during June when average dissolved oxygen fell between 4.7 mg/L and 5
mg/L. Minimum dissolved oxygen remained above 4.5 mg/L except for that same
period in June 2007 when minimum dissolved oxygen fell between 4.2 mg/L and 4.5

mg/L.

Conditions during 2008

e Ben Franklin daily average dissolved oxygen remained above 3.5 mg/L during 2008,
although periods of dissolved oxygen below 4 mg/L were seen in both June and July.
Daily minimum dissolved oxygen fell as low as 2.2 mg/L in June and 2.7 mg/L in July,
among the lowest dissolved oxygen values recorded during the 2000-2014 data
window. Overall, dissolved oxygen remained between 4 mg/L and 5 mg/L for a
protracted period, extending toward the end of September 2008.

e Chester daily average dissolved oxygen fluctuated around 5 mg/L during the summer
of 2008, with the lowest daily average of 4.2 mg/L in July. Minimum dissolved oxygen
readings typically were above 4 mg/L, with one day in June, two days in July, and two
days in August with daily minima between 3.7 mg/L and 3.9 mg/L.

Conditions during 2009
e Ben Franklin dissolved oxygen concentrations remained relatively high for most of
2009, with only a single period in late July where dissolved oxygen fell substantially.
Daily average dissolved oxygen remained above 6 mg/L for nearly all of June and
through half of July, which was followed by a short duration where average dissolved
oxygen fell to between 4 and 5 mg/L. Minimum dissolved oxygen likewise remained
high for most of the summer, with minimum dissolved oxygen below 4 mg/L only
during that short period in late July, when the lowest value of 3.3 mg/L was recorded.
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e Chester dissolved oxygen remained notably high during 2009. Daily average dissolved
oxygen exceeded 6.5 mg/L during most days this summer, with more typical values
around 5 mg/L during only one period from late July into early August. Daily minima
were also relatively high, often approaching or exceeding 6 mg/L, and again ranging
in the more typical 4 mg/L to 5 mg/L range only during late July and early August.

Conditions during 2010

e Ben Franklin dissolved oxygen in 2010 is difficult to characterize because of
equipment problems at this station. Real-time measurements in late June and early
July indicated marked depressions in dissolved oxygen, but QA/QC checks showed the
sensor was biased low in its readings during this period. Although spot measurements
included dissolved oxygen readings as low as 3.3 mg/L, insufficient data exist during
the period when the Ben Franklin sensor was inoperable to adequately and accurately
characterize dissolved oxygen for 2010, although some depressed dissolved oxygen
readings were recorded.

e Chester daily average dissolved oxygen exceeded 5 mg/L on most days during 2010
[note: sensor failure in late June and early July occurred during a period when spot
measurements showed depressed dissolved oxygen]. Minimum dissolved oxygen
remained above 4 mg/L on all days with approved data, and exceeded 5 mg/L on most
days during the summer of 2010.

Conditions during 2011

e Ben Franklin dissolved oxygen remained relatively high through 2011, with a small
depression in June and a more substantial drop in dissolved oxygen in late July and
early August. Daily average dissolved oxygen remained above 5 mg/L for most of the
year, and fell below 4 mg/L only on 2 days in August. Daily minimum dissolved oxygen
fell to 3.4 mg/L on two days in August and remained between 4 and 5 mg/L through
early August; minimum dissolved oxygen values were typically above 5 mg/L,
however, during the remainder of 2011.

e Chester daily average dissolved oxygen remained above 5 mg/L for nearly every day
during 2011, with just 5 days across June, July, and August with recorded average
dissolved oxygen below 5 mg/L. Minimum dissolved oxygen remained above 4.2 mg/L
during the summer, and stayed above 5 mg/L on most days during 2011.

Conditions during 2012

e Ben Franklin dissolved oxygen remained high in June 2012, but then fell to moderate
to low values for the remainder of the summer. Daily average dissolved oxygen fell
to 3.7 mg/L in July, and remained between 4 mg/L and 5 mg/L for all of August. Daily
minimum dissolved oxygen fell to 3.1 mg/L in July, and remained between 3.5 and 4
mg/L for over half of August.

e Chester dissolved oxygen remained high through June 2012, and then fell to more
typical values for July, August, and September. The median of the June daily averages
was 6.7 mg/L, with medians in July, August, and September ranging from 4.9 to 5.5
mg/L. Minimum dissolved oxygen fell below 4 mg/L on 10 days during 2012, with the
lowest value of 3.4 mg/L in August 2012.
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Conditions during 2013

e Ben Franklin daily average dissolved oxygen remained relatively high throughout
2013, with only brief periods of daily average dissolved oxygen below 5 mg/L in August
and September. Daily minimum dissolved oxygen remained above 4 mg/L for nearly
all of the summer, falling below 4 mg/L on 2 days in September, with a minimum of
3.7 mg/L recorded that month.

e Chester daily average dissolved oxygen remained above 5 mg/L during the summer of
2013, with median or typical values approaching or exceeding 6 mg/L. Minimum
dissolved oxygen remained above 5 mg/L for most days during 2013, falling to 4.9
mg/L on one day in July and as low as 4.7 mg/L on five days in August 2013.

Conditions during 2014

e Ben Franklin dissolved oxygen exhibited the highest sustained levels during 2014
compared to other years between 2000 and 2014, with daily average dissolved oxygen
remaining above 5 mg/L for the only year during this period. Daily minimum dissolved
oxygen also remained relatively high, with most minima at or above 6 mg/L through
June and July, and the lowest value of 4.3 mg/L recorded in August.

e Official approved records for minimum dissolved oxygen during 2014 show a peculiar
pattern, with dissolved oxygen concentrations as low as 3 mg/L despite the moderate
to high daily average dissolved oxygen values. Official approved daily average
dissolved oxygen remained near or above 5 mg/L. [note: Closer inspection of the 15-
minute interval data from USGS shows an unusual pattern of highly erratic dissolved
oxygen readings during 2014. The dissolved oxygen data for 2014 are therefore so
highly unusual that definitive statements on their distribution are tentative, as best.]
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BEN FRANKLIN BRIDGE (RM 100)
DATA DISTRIBUTIONS
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2000

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia

DAILY Dissolved oxygen, water,
unfiltered, nilligramns per liter

2 -

Apr Hay Jun Jul Aug Sep Oct Hov Dec

20680 26880 20688 20680 26880 2088 2088 2088 2088
— Daily naxinun dissolved oxygen — Daily nean dissolwved oxygen

— Daily nininun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2000 Jan 0 insufficient data to estimate percentiles and statistics

2000 Feb 0 insufficient data to estimate percentiles and statistics

2000 Mar 0 insufficient data to estimate percentiles and statistics

2000 Apr |30 9.2 9.3 9.5 9.7 9.7 9.8 10.0 10.1
2000 May |31 6.2 6.3 6.8 8.2 8.0 8.9 9.7 9.8
2000 June |25 5.9 6.6 6.9 7.9 7.6 8.1 8.3 8.8
2000 July |25 4.4 4.4 4.5 5.1 5.2 5.6 6.0 6.4
2000 Aug | 29 4.3 4.4 4.4 4.6 4.7 5.0 5.1 5.2
2000 Sept | 30 3.6 4.0 4.4 4.8 4.7 5.1 5.2 5.8
2000 Oct 31 4.8 4.9 5.6 5.8 5.9 6.4 6.6 7.4
2000 Nov | 29 7.2 7.4 7.6 7.9 8.2 9.2 9.2 9.7
2000 Dec 3 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2000 Jan 0 insufficient data to estimate percentiles and statistics

2000 Feb 0 insufficient data to estimate percentiles and statistics

2000 Mar 0 insufficient data to estimate percentiles and statistics

2000 Apr | 30 9.0 9.1 9.3 9.4 9.4 9.7 9.8 9.9
2000 May |31 5.7 6.0 6.4 7.9 7.7 8.6 9.4 9.7
2000 June |25 5.7 6.3 6.5 7.6 7.4 7.9 8.2 8.5
2000 July |25 3.7 3.9 4.3 4.8 4.8 5.2 5.7 6.1
2000 Aug |29 3.9 4.0 4.1 4.3 4.3 4.5 4.7 4.9
2000 Sept | 30 3.2 3.5 4.1 4.3 4.3 4.7 4.8 5.4
2000 Oct 31 4.6 4.7 5.2 5.5 5.5 5.8 6.0 7.1
2000 Nov | 29 6.9 7.1 7.3 7.6 7.9 8.9 9.1 9.3
2000 Dec 3 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2001

22 US

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia

12

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep Oct Hov Dec
2081 2081 2001 2001 2081 2081 2001 20801 2081

— Daily naxinun dissolved oxygen — Daily nean dissolved oxygen
— Daily nininun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2001 Jan 0 insufficient data to estimate percentiles and statistics

2001 Feb 0 insufficient data to estimate percentiles and statistics

2001 Mar 4 insufficient data to estimate percentiles and statistics

2001 Apr 30 9.3 9.5 9.7 10.1 10.2 10.9 11.2 11.2
2001 May | 31 4.4 4.8 5.1 7.4 7.0 8.8 9.1 9.2
2001 June | 30 3.6 3.7 4.0 5.8 6.0 8.1 8.4 8.7
2001 July | 31 4.3 4.8 5.0 5.1 5.1 5.2 5.4 5.5
2001 Aug | 31 3.5 3.8 4.5 4.7 4.8 5.3 5.5 5.7
2001 Sept | 30 4.6 4.8 4.9 5.1 5.1 5.2 5.3 6.0
2001 Oct 31 5.7 6.0 6.1 6.3 6.4 6.7 7.1 7.3
2001 Nov | 26 6.9 6.9 7.0 7.1 7.1 7.2 7.3 7.5
2001 Dec 3 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2001 Jan 0 insufficient data to estimate percentiles and statistics

2001 Feb 0 insufficient data to estimate percentiles and statistics

2001 Mar 4 insufficient data to estimate percentiles and statistics

2001 Apr 30 9.3 9.3 9.6 9.9 10.1 10.7 11.0 11.1
2001 May | 31 3.8 4.3 4.7 6.6 6.5 8.5 8.9 9.0
2001 June | 30 3.0 3.1 3.5 5.0 5.5 7.7 7.9 8.4
2001 July |31 3.8 4.5 4.6 4.8 4.7 4.9 5.1 5.2
2001 Aug |31 3.1 3.4 4.1 4.4 4.4 4.9 5.1 5.3
2001 Sept | 30 4.3 4.6 4.7 4.8 4.8 4.9 4.9 5.7
2001 Oct 31 5.5 5.7 5.9 6.0 6.1 6.4 6.7 7.0
2001 Nov | 26 6.2 6.7 6.7 6.8 6.8 6.9 7.0 7.2
2001 Dec 3 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2002

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia

12

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep oct Hov Dec
2082 2082 2082 2082 2082 2082 2082 2002 2082
— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimnun dissolved oxygen == Feriod of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2002 Jan 0 insufficient data to estimate percentiles and statistics

2002 Feb 0 insufficient data to estimate percentiles and statistics

2002 Mar 5 insufficient data to estimate percentiles and statistics

2002 Apr 30 5.9 6.0 6.7 8.9 8.4 9.7 10.1 10.3
2002 May | 28 7.0 7.4 7.7 8.0 7.9 8.1 8.3 8.6
2002 June | 30 4.7 5.3 5.7 6.0 5.9 6.2 6.8 7.2
2002 July | 31 3.9 4.0 4.2 4.4 4.5 4.7 5.1 5.3
2002 Aug | 31 3.4 3.7 3.8 4.3 4.1 4.4 4.5 4.5
2002 Sept | 30 4.3 4.3 4.6 4.7 4.7 4.8 4.9 5.0
2002 Oct 31 4.5 4.8 5.2 7.1 7.0 9.0 9.1 9.2
2002 Nov | 30 9.4 9.6 9.6 9.9 10.1 10.7 10.9 11.1
2002 Dec 1 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2002 Jan 0 insufficient data to estimate percentiles and statistics

2002 Feb 0 insufficient data to estimate percentiles and statistics

2002 Mar 5 insufficient data to estimate percentiles and statistics

2002 Apr 30 5.5 5.9 6.4 8.7 8.2 9.6 10.0 10.2
2002 May | 28 6.6 6.9 7.3 7.7 7.6 7.9 8.1 8.4
2002 June | 30 4.4 5.0 5.4 5.7 5.6 5.8 6.5 7.0
2002 July |31 3.7 3.7 3.9 4.1 4.1 4.3 4.5 4.9
2002 Aug | 31 3.2 3.3 3.6 4.0 3.8 4.1 4.2 4.3
2002 Sept | 30 3.9 4.0 4.3 4.5 4.4 4.5 4.6 4.8
2002 Oct 31 4.2 4.4 4.8 6.5 6.7 8.8 8.9 9.0
2002 Nov | 30 9.1 9.4 9.4 9.7 9.9 10.5 10.8 10.8
2002 Dec 1 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2003

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia
L-.E 12 §
ZE 18 g
Apr Hay Jun Jul Aug Sep Oct Howv Dec
2003 2003 2003 2003 2003 2003 2803 2003 2003
— Daily maxinun dissolved oxygen — Daily nean dissolwved oxygen
— Daily ninimnun dissolved oxygen == Feriod of approved data
Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2003 Jan 0 insufficient data to estimate percentiles and statistics

2003 Feb 0 insufficient data to estimate percentiles and statistics

2003 Mar 3 insufficient data to estimate percentiles and statistics

2003 Apr 25 9.6 9.9 10.3 10.5 10.6 11.0 11.5 11.8
2003 May | 24 7.0 7.4 1.7 7.9 8.1 8.4 9.4 10.0
2003 June | 30 6.9 7.0 7.2 7.5 7.6 7.9 8.3 8.5
2003 July | 26 4.7 4.8 4.8 5.1 5.3 5.5 6.4 7.2
2003 Aug 31 4.4 4.6 5.1 5.4 5.4 5.7 6.1 6.4
2003 Sept | 30 4.4 4.8 5.8 6.5 6.2 6.8 6.9 7.0
2003 Oct 31 6.7 7.9 8.3 8.5 8.4 8.7 8.8 9.2
2003 Nov | 30 8.9 9.1 9.3 9.8 9.8 10.3 10.3 10.8
2003 Dec 1 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2003 Jan 0 insufficient data to estimate percentiles and statistics

2003 Feb 0 insufficient data to estimate percentiles and statistics

2003 Mar 3 insufficient data to estimate percentiles and statistics

2003 Apr 25 94 9.7 10.1 10.4 104 10.6 11.3 11.7
2003 May | 24 6.4 7.1 7.2 7.4 1.7 1.7 9.3 9.8
2003 June | 30 6.4 6.7 6.9 7.1 7.3 7.8 8.0 8.3
2003 July | 26 4.3 4.5 4.6 4.7 5.0 5.1 6.0 6.9
2003 Aug 31 4.0 4.2 4.6 5.0 5.0 5.3 5.6 5.9
2003 Sept | 30 4.1 4.5 5.2 6.0 5.8 6.5 6.6 6.8
2003 Oct 31 5.1 7.7 8.1 8.3 8.2 8.5 8.6 8.9
2003 Nov | 30 8.7 8.9 9.1 9.4 9.6 10.0 10.1 10.7
2003 Dec 1 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2004

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia

12

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

2 - I

Apr Hay Jun Jul Aug Sep oct Hov Dec

20084 2084 20884 20084 2084 2004 2084 2884 2004
— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimnun dissolved oxygen == Feriod of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2004 Jan 0 insufficient data to estimate percentiles and statistics

2004 Feb 0 insufficient data to estimate percentiles and statistics

2004 Mar 2 insufficient data to estimate percentiles and statistics

2004 Apr 30 8.0 8.4 9.1 9.8 9.6 10.2 10.4 10.7
2004 May | 31 5.3 5.8 6.2 7.3 7.1 8.1 8.3 8.4
2004 June | 30 3.6 4.0 4.5 5.4 5.2 6.0 6.3 6.4
2004 July | 22 3.9 4.0 4.3 4.6 4.7 5.0 5.1 6.4
2004 Aug | 31 4.5 4.8 5.1 5.6 5.5 5.9 6.0 6.5
2004 Sept | 28 4.9 5.3 5.6 6.0 6.2 6.9 7.5 7.7
2004 Oct 31 6.5 6.9 7.5 7.9 8.0 8.9 9.0 9.1
2004 Nov | 27 8.5 8.8 8.9 9.0 9.1 9.2 9.6 9.9
2004 Dec 0 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2004 Jan 0 insufficient data to estimate percentiles and statistics

2004 Feb 0 insufficient data to estimate percentiles and statistics

2004 Mar 2 insufficient data to estimate percentiles and statistics

2004 Apr 30 7.8 8.0 8.8 9.5 9.3 10.1 10.1 10.6
2004 May | 31 5.0 5.4 5.8 7.0 6.8 7.8 8.1 8.3
2004 June | 30 3.2 3.6 4.1 5.0 4.8 5.7 5.7 5.9
2004 July | 22 3.6 3.7 3.9 4.1 4.2 4.5 4.7 5.7
2004 Aug |31 4.1 4.4 4.6 5.3 5.1 5.6 5.7 5.9
2004 Sept | 28 4.6 4.9 5.2 5.6 5.9 6.7 7.4 7.6
2004 Oct 31 6.3 6.7 7.3 7.7 7.7 8.5 8.7 8.8
2004 Nov | 27 7.8 8.0 8.5 8.8 8.6 8.9 9.0 9.3
2004 Dec 0 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2005

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia

12

1@

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

MR

Apr Hay Jun Jul Aug Sep oct Hov Dec
20085 2085 2085 20085 2085 2005 20085 2085 2085

— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen
— Daily ninimnun dissolved oxygen == Feriod of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2005 Jan 0 insufficient data to estimate percentiles and statistics

2005 Feb 0 insufficient data to estimate percentiles and statistics

2005 Mar 2 insufficient data to estimate percentiles and statistics

2005 Apr 26 9.3 94 9.7 104 10.3 10.7 115 11.8
2005 May | 31 5.5 5.9 6.6 8.6 8.2 9.8 9.8 10.0
2005 June | 27 3.7 3.9 4.1 5.0 4.9 5.7 5.9 6.0
2005 July | 30 3.4 3.5 3.6 3.8 3.8 4.0 4.1 4.4
2005 Aug 27 3.6 3.6 3.7 3.9 3.9 4.0 4.1 4.3
2005 Sept | 30 3.6 3.7 4.0 45 4.3 4.6 4.7 4.7
2005 Oct 25 4.4 4.5 4.7 8.1 7.5 8.5 10.1 10.5
2005 Nov | 28 8.7 8.9 9.0 9.5 9.7 10.4 10.9 11.0
2005 Dec 0 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2005 Jan 0 insufficient data to estimate percentiles and statistics

2005 Feb 0 insufficient data to estimate percentiles and statistics

2005 Mar 2 insufficient data to estimate percentiles and statistics

2005 Apr 26 9.2 9.3 9.5 10.3 10.2 10.5 11.3 11.7
2005 May | 31 5.2 5.7 6.5 8.3 7.9 9.6 9.7 9.8
2005 June | 27 3.4 3.7 3.8 4.3 4.5 5.4 5.5 5.7
2005 July | 30 3.1 3.2 3.3 3.4 3.5 3.7 3.8 4.0
2005 Aug 27 3.3 3.4 3.5 3.6 3.6 3.7 3.9 4.0
2005 Sept | 30 3.4 3.5 3.7 4.2 4.1 4.4 4.5 4.6
2005 Oct 25 4.2 4.3 4.5 8.0 7.2 8.2 9.9 10.3
2005 Nov | 28 8.5 8.7 8.9 9.3 9.5 10.2 10.6 10.8
2005 Dec 0 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2006

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia

12

18

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep oct Hov Dec
2006 2086 2006 2086 20086 2006 2006 2006 2006
— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimnun dissolved oxygen == Feriod of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2006 Jan 0 insufficient data to estimate percentiles and statistics

2006 Feb 0 insufficient data to estimate percentiles and statistics

2006 Mar 1 insufficient data to estimate percentiles and statistics

2006 Apr 30 6.9 7.4 8.2 8.6 9.3 11.1 11.6 11.7
2006 May | 27 6.2 6.5 6.9 7.3 7.2 7.7 7.7 7.8
2006 June | 30 4.0 4.4 4.8 5.1 5.3 5.8 6.1 6.8
2006 July | 31 4.4 4.6 5.0 5.9 5.7 6.4 6.6 7.0
2006 Aug | 25 3.7 4.0 4.3 4.4 4.3 4.5 4.5 4.6
2006 Sept | 30 4.7 5.0 5.2 6.1 5.9 6.4 6.8 7.0
2006 Oct 31 6.2 6.4 6.6 6.8 7.2 7.8 8.5 0.8
2006 Nov | 30 8.4 8.5 8.7 9.7 9.5 9.9 10.6 10.6
2006 Dec 0 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2006 Jan 0 insufficient data to estimate percentiles and statistics

2006 Feb 0 insufficient data to estimate percentiles and statistics

2006 Mar 1 insufficient data to estimate percentiles and statistics

2006 Apr 30 6.4 6.9 7.8 8.4 9.0 10.8 11.4 115
2006 May | 27 5.9 6.1 6.5 6.9 6.9 7.5 7.5 7.6
2006 June | 30 3.7 4.2 4.5 4.8 4.9 5.1 5.7 6.6
2006 July |31 4.2 4.4 4.7 5.6 5.4 6.0 6.2 6.5
2006 Aug | 25 3.2 3.4 3.8 3.9 3.8 4.0 4.1 4.2
2006 Sept | 30 4.1 4.7 5.0 5.6 5.5 6.1 6.4 6.6
2006 Oct 31 5.5 5.9 6.1 6.4 6.8 7.5 8.3 94
2006 Nov | 30 7.9 8.1 8.3 9.3 9.1 9.6 10.2 10.4
2006 Dec 0 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2007

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia

14

12

18

i

[

4

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

2

Apr Hay Jun Jul Aug Sep oct Hov Dec
2087 2887 2087 2007 2087 2087 2087 2087 2087
— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approwved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2007 Jan 0 insufficient data to estimate percentiles and statistics
2007 Feb 0 insufficient data to estimate percentiles and statistics
2007 Mar 1 insufficient data to estimate percentiles and statistics
2007 Apr | 30 9.1 9.4 10.6 11.0 10.7 11.1 11.3 115
2007 May | 31 4.8 5.0 5.4 7.3 7.0 8.3 8.9 9.0
2007 June | 30 3.2 3.4 3.7 4.0 4.3 5.0 5.3 5.4
2007 July | 31 4.6 4.7 4.8 5.2 5.1 5.3 5.4 5.5
2007 Aug | 26 4.1 4.4 4.6 4.6 4.6 4.7 4.8 4.8
2007 | Sept? |13 insufficient data to estimate percentiles and statistics
2007 Oct 31 5.6 5.7 5.9 6.4 6.5 6.9 7.8 8.4
2007 Nov | 30 8.5 9.1 9.3 9.6 10.4 11.9 12.0 12.6
2007 Dec 18| 12.6 12.7 12.9 13.3 13.2 13.4 13.6 13.7

& _ sensor failure early in September 2007 could lead to bias in representing data distribution
Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2007 Jan 0 insufficient data to estimate percentiles and statistics

2007 Feb 0 insufficient data to estimate percentiles and statistics

2007 Mar 1 insufficient data to estimate percentiles and statistics

2007 Apr 30 8.7 9.0 10.3 10.7 10.4 10.8 11.0 11.2
2007 May | 31 3.5 3.8 4.5 6.4 6.1 7.1 8.5 8.7

2007 June | 30 2.5 2.8 2.9 3.3 3.5 3.9 4.7 4.8

2007 July |31 3.9 4.1 4.2 4.5 4.5 4.8 4.9 5.2

2007 Aug | 26 3.0 3.7 4.0 4.2 4.1 4.3 4.3 4.4

2007 | Sept?® |13 insufficient data to estimate percentiles and statistics

2007 Oct 31 5.3 5.4 5.5 6.1 6.2 6.4 7.2 8.1

2007 Nov | 30 8.0 8.6 8.7 9.1 9.9 11.7 11.8 12.4
2007 Dec 18| 12.2 12,5 12.7 12.9 12.9 13.2 13.3 13.4
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2008

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia
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DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep oct Hov Dec
2008 20038 20038 2008 2008 2008 2008 2008 2008

— Daily naxinun dissolved oxygen — Daily nean dissolwved oxygen
— Daily nininun dissolved oxygen == Feriod of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2008 Jan 0 insufficient data to estimate percentiles and statistics

2008 Feb 0 insufficient data to estimate percentiles and statistics

2008 Mar 0 insufficient data to estimate percentiles and statistics

2008 Apr 30 7.7 8.8 9.8 10.3 10.4 11.4 11.8 12.0
2008 May | 31 6.8 7.0 7.1 7.3 7.3 7.4 7.5 7.7

2008 June | 30 3.7 3.8 4.0 5.3 5.6 7.2 7.5 7.9

2008 July | 28 3.6 3.7 3.8 4.1 4.1 4.3 4.4 4.8

2008 Aug | 31 4.2 4.3 4.5 4.7 4.6 4.8 4.9 5.0

2008 Sept | 29 4.0 4.2 4.3 4.6 4.7 4.8 5.4 5.5

2008 Oct 31 5.4 5.7 5.9 6.0 6.4 6.9 7.3 9.1

2008 Nov | 30 8.8 9.0 9.2 9.5 9.5 9.7 10.2 10.7
2008 Dec 17| 10.7 11.3 115 11.6 11.6 11.7 12.1 12.2

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2008 Jan 0 insufficient data to estimate percentiles and statistics

2008 Feb 0 insufficient data to estimate percentiles and statistics

2008 Mar 0 insufficient data to estimate percentiles and statistics

2008 Apr 30 6.5 7.9 9.1 9.6 9.8 11.0 11.4 11.6
2008 May | 31 5.3 5.8 6.1 6.3 6.2 6.5 6.6 6.9

2008 June | 30 2.2 2.6 3.0 4.1 4.3 5.8 6.1 6.7

2008 July | 28 2.7 3.1 3.3 3.5 3.5 3.8 3.9 4.0

2008 Aug 31 3.5 3.8 4.1 4.2 4.2 4.4 4.5 4.7

2008 Sept | 29 3.5 3.9 4.0 4.3 4.4 4.5 5.2 5.3

2008 Oct 31 4.9 5.4 5.6 5.7 6.1 6.5 6.9 8.9

2008 Nov | 30 8.5 8.7 8.9 9.2 9.2 9.5 9.9 10.4
2008 Dec 17| 104 10.9 11.1 11.3 11.3 11.4 11.8 12.1
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2009

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia
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WWMMM
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Apr Hay Jun Jul Aug Sep oct Hov Dec
2089 2089 2089 2089 2089 2009 20089 2089 2089

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen
— Daily ninimnun dissolved oxygen == Feriod of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2009 Jan 0 insufficient data to estimate percentiles and statistics

2009 Feb 0 insufficient data to estimate percentiles and statistics

2009 Mar 0 insufficient data to estimate percentiles and statistics

2009 Apr 29 7.8 8.4 9.0 9.3 9.2 9.5 10.0 10.4
2009 May | 31 5.8 6.1 6.2 6.8 6.8 7.3 7.6 7.7
2009 June | 30 5.6 5.7 6.0 6.5 6.5 7.0 7.3 7.4
2009 July | 31 4.1 4.2 4.4 7.0 6.1 7.2 7.4 7.5
2009 Aug | 31 5.0 5.2 5.4 5.5 5.7 6.1 6.3 6.5
2009 Sept | 30 5.6 5.8 6.3 6.6 6.7 7.2 7.4 7.5
2009 Oct 31 6.8 6.9 7.3 7.5 7.8 8.5 8.8 9.3
2009 Nov | 30 8.7 8.8 9.1 9.5 9.4 9.7 9.7 9.9
2009 Dec 0 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2009 Jan 0 insufficient data to estimate percentiles and statistics

2009 Feb 0 insufficient data to estimate percentiles and statistics

2009 Mar 0 insufficient data to estimate percentiles and statistics

2009 Apr 29 6.5 7.4 8.5 8.8 8.7 9.0 9.6 10.1
2009 May | 31 4.8 5.1 5.3 6.0 5.9 6.2 6.6 7.1
2009 June | 30 4.5 4.8 5.0 5.4 5.6 6.3 6.6 7.0
2009 July |31 3.3 3.5 3.6 6.2 5.4 6.5 6.8 7.1
2009 Aug |31 4.1 4.3 4.4 4.8 4.9 5.3 5.7 5.8
2009 Sept | 30 4.8 5.2 5.8 6.0 6.1 6.7 7.0 7.2
2009 Oct 31 6.4 6.6 6.8 7.1 7.4 8.1 8.3 8.6
2009 Nov | 30 8.2 8.5 8.7 8.9 8.9 9.1 9.3 9.5
2009 Dec 0 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2010

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia
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DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter
o

iy

Apr Hay Jun Jul Aug Sep oct Hov Dec
2018 2818 2818 2818 2018 2818 2018 20818 2818
— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimnun dissolved oxygen == Feriod of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2010 Jan 0 insufficient data to estimate percentiles and statistics

2010 Feb 0 insufficient data to estimate percentiles and statistics

2010 Mar 0 insufficient data to estimate percentiles and statistics

2010 Apr 30 8.6 8.7 8.9 9.3 9.6 9.9 11.3 11.7
2010 May | 24 7.8 7.9 8.2 8.5 8.5 8.7 8.9 10.1
2010 | June? | 8 insufficient data to estimate percentiles and statistics

2010 July? | 0 insufficient data to estimate percentiles and statistics

2010 Aug 25 4.4 4.6 4.7 4.8 4.8 5.0 5.1 5.2

2010 Sept | 30 5.0 5.1 5.2 5.3 5.3 5.4 5.8 5.9

2010 Oct 31 5.8 7.0 7.9 8.0 7.9 8.2 8.3 8.6

2010 Nov | 30 8.1 8.5 9.0 9.5 9.5 10.1 10.3 10.5
2010 Dec 0 insufficient data to estimate percentiles and statistics

a _ although sensor failed, spot measurements indicated D.O. as low as 3.3 mg/L during July 2010
Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2010 Jan 0 insufficient data to estimate percentiles and statistics

2010 Feb 0 insufficient data to estimate percentiles and statistics

2010 Mar 0 insufficient data to estimate percentiles and statistics

2010 Apr 30 8.0 8.1 8.3 8.7 9.0 9.4 10.9 11.5
2010 May | 24 6.6 6.9 7.0 74 7.5 7.8 8.1 9.5
2010 June? | 8 insufficient data to estimate percentiles and statistics

2010 July? | 0 insufficient data to estimate percentiles and statistics

2010 Aug 25 4.1 4.3 4.4 45 4.5 4.7 4.7 4.9
2010 Sept | 30 4.6 4.8 4.8 5.0 5.0 5.1 5.4 5.5
2010 Oct 31 5.2 6.8 7.4 7.6 7.5 7.9 7.9 8.2
2010 Nov | 30 7.7 8.0 8.5 8.9 9.0 9.8 9.9 10.0
2010 Dec 0 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2011

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia
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DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

L
.
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Apr Hay Jun Jul Aug Sep oct Hov Dec
20811 2811 2811 26811 2811 26811 26811 2011 2011

— Daily naxinun dissolved oxygen — Daily nean dissolwved oxygen
— Daily nininun dissolved oxygen == Feriod of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2011 Jan 0 insufficient data to estimate percentiles and statistics

2011 Feb 0 insufficient data to estimate percentiles and statistics

2011 Mar 3 insufficient data to estimate percentiles and statistics

2011 Apr 30 9.5 10.6 10.9 11.3 11.4 11.8 12,5 12.7
2011 May | 31 8.1 8.2 8.5 8.7 9.0 9.6 9.7 9.9

2011 June | 30 5.7 5.9 6.2 7.2 7.1 7.9 8.1 8.2

2011 July | 31 4.2 4.6 5.7 6.6 6.2 6.9 7.0 7.5

2011 Aug 31 3.8 4.0 4.6 5.7 5.4 6.0 6.4 7.2

2011 Sept | 30 7.3 7.4 7.6 7.8 7.8 8.1 8.2 8.3

2011 Oct 31 7.9 8.7 8.9 9.0 9.0 9.2 9.4 9.7

2011 Nov | 30 9.9 10.4 10.6 10.9 10.8 11.0 11.0 11.1
2011 Dec 12| 10.9 10.9 11.1 11.2 11.2 11.3 11.6 11.8

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2011 Jan 0 insufficient data to estimate percentiles and statistics

2011 Feb 0 insufficient data to estimate percentiles and statistics

2011 Mar 3 insufficient data to estimate percentiles and statistics

2011 Apr 30 9.3 10.0 10.6 11.1 11.1 115 12.4 12.6
2011 May | 31 7.7 7.9 8.1 8.5 8.7 9.4 9.5 9.6
2011 June | 30 4.8 5.0 5.3 6.7 6.4 7.4 7.6 7.8
2011 July |31 3.7 4.0 5.1 6.1 5.7 6.6 6.6 7.1
2011 Aug 31 3.4 3.7 3.9 5.1 4.8 5.5 5.8 6.9
2011 Sept | 30 7.0 7.2 7.3 7.5 7.5 1.7 7.9 8.0
2011 Oct 31 7.4 8.2 8.7 8.8 8.7 9.0 9.2 9.4
2011 Nov | 30 9.6 10.1 10.3 10.6 10.5 10.7 10.8 10.8
2011 Dec 12| 10.7 10.7 10.9 10.9 11.0 11.1 11.3 11.6
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2012

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia
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Apr Hay Jun Jul Aug Sep Oct Hov Dec
2012 2812 2812 2812 2812 2012 2812 2812 2812
— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2012 Jan 0 insufficient data to estimate percentiles and statistics

2012 Feb 0 insufficient data to estimate percentiles and statistics

2012 Mar 5 insufficient data to estimate percentiles and statistics

2012 Apr 30 7.5 7.7 8.6 9.8 9.4 10.0 10.1 10.2
2012 May | 31 6.7 7.2 7.2 7.5 7.6 8.0 8.1 8.2
2012 June | 28 5.9 6.4 6.5 7.2 7.1 7.5 8.0 8.1
2012 July | 31 3.7 3.8 3.9 4.4 4.4 4.9 5.2 5.5
2012 Aug | 31 4.0 4.1 4.1 4.4 4.4 4.6 4.7 4.8
2012 Sept | 30 4.2 4.3 4.6 5.2 5.4 6.4 6.8 7.0
2012 Oct 31 6.2 6.3 6.5 7.2 7.3 8.2 8.4 8.8
2012 Nov | 30 8.6 9.1 10.0 10.3 10.1 10.4 10.5 10.6
2012 Dec 2 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2012 Jan 0 insufficient data to estimate percentiles and statistics

2012 Feb 0 insufficient data to estimate percentiles and statistics

2012 Mar 5 insufficient data to estimate percentiles and statistics

2012 Apr 30 7.3 7.4 8.1 9.5 9.0 9.6 9.8 9.8
2012 May | 31 6.3 6.7 6.9 7.1 7.0 7.3 7.3 7.6
2012 June | 28 4.9 5.7 5.8 6.3 6.2 6.6 6.9 7.2
2012 July |31 3.1 3.3 3.3 3.8 3.8 4.2 4.5 4.7
2012 Aug | 31 3.5 3.6 3.8 3.9 3.9 4.1 4.1 4.2
2012 Sept | 30 3.5 3.7 4.1 4.7 4.9 6.0 6.4 6.6
2012 Oct 31 5.6 5.8 6.0 6.7 6.9 8.0 8.2 8.6
2012 Nov | 30 8.4 8.7 9.5 10.0 9.7 10.0 10.1 10.3
2012 Dec 2 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2013

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia
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DAILY Dissolved oxygen, water,
=]

unfiltered, nilligrans per liter

£

Apr Hay Jun Jul Aug Sep Oct Hov Dec
20813 2813 2813 2813 2813 20813 2813 2813 20813
— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2013 Jan 0 insufficient data to estimate percentiles and statistics

2013 Feb 0 insufficient data to estimate percentiles and statistics

2013 Mar 5 insufficient data to estimate percentiles and statistics

2013 Apr 30 7.6 7.9 8.7 9.2 9.7 11.0 115 11.7
2013 May | 31 6.2 6.4 6.7 7.7 7.9 9.0 9.9 10.1
2013 June | 30 5.6 6.1 6.4 7.0 7.1 7.6 8.3 9.1
2013 July | 31 5.0 5.1 5.3 5.8 5.9 6.3 6.8 7.2
2013 Aug | 31 4.9 5.0 5.2 5.5 5.7 6.1 6.6 6.8
2013 Sept | 30 4.6 4.9 4.9 5.3 5.2 5.5 5.6 5.7
2013 Oct 31 5.3 5.6 5.7 6.5 6.4 6.8 7.3 7.5
2013 Nov | 30 7.3 7.7 7.9 9.0 8.8 9.1 9.8 10.7
2013 Dec 5 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2013 Jan 0 insufficient data to estimate percentiles and statistics

2013 Feb 0 insufficient data to estimate percentiles and statistics

2013 Mar 5 insufficient data to estimate percentiles and statistics

2013 Apr 30 7.1 7.5 8.6 9.0 9.3 10.8 11.1 11.4
2013 May | 31 5.8 6.0 6.3 7.2 7.4 8.2 9.4 9.7
2013 June | 30 4.9 5.6 5.8 6.6 6.5 7.3 7.6 8.3
2013 July |31 4.2 4.4 4.8 5.3 5.3 5.8 6.2 6.5
2013 Aug |31 4.1 4.2 4.5 4.7 4.9 5.4 5.8 6.1
2013 Sept | 30 3.7 4.2 4.3 4.6 4.6 5.0 5.1 5.1
2013 Oct 31 4.0 4.7 5.0 5.8 5.6 6.1 6.5 6.9
2013 Nov | 30 6.5 7.1 7.5 8.5 8.3 8.7 9.4 10.1
2013 Dec 5 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Ben Franklin Bridge for the Year 2014

USGS 01467200 Delaware R at Ben Franklin Bridge at Philadelphia

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep Oct Howv Dec
2814 2814 2814 2814 2814 2814 2814 2814 2814

— Daily naxinun dissolved oxygen = Period of approved data
— Daily ninimun dissolved oxygen = Period of provisional data
— Daily nean dissolved oxygen

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2014 Jan 0 insufficient data to estimate percentiles and statistics

2014 Feb 0 insufficient data to estimate percentiles and statistics

2014 Mar 5 insufficient data to estimate percentiles and statistics

2014 Apr 30 94 9.6 9.9 104 10.7 11.3 12.0 12.3
2014 May | 31 6.9 7.4 7.8 8.3 8.3 9.0 9.2 9.7
2014 June | 30 6.1 6.4 6.9 7.4 7.4 8.2 8.4 8.7
2014 July | 31 5.7 6.1 6.6 7.2 7.0 7.5 7.6 7.9
2014 Aug 31 5.1 5.1 5.2 5.2 5.4 5.5 5.6 6.1
2014 Sept | 30 5.1 5.2 5.2 5.3 5.5 5.8 6.1 6.2
2014 Oct 31 5.8 5.9 6.2 6.5 6.7 7.3 7.5 7.6
2014 Nov | 30 7.6 8.1 8.3 8.7 9.2 10.5 10.6 10.9
2014 Dec 3 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2014 Jan 0 insufficient data to estimate percentiles and statistics

2014 Feb 0 insufficient data to estimate percentiles and statistics

2014 Mar 5 insufficient data to estimate percentiles and statistics

2014 Apr 30 9.1 9.2 9.6 10.0 10.3 10.9 11.7 11.9
2014 May | 31 6.4 7.0 7.3 7.8 7.9 8.7 9.0 9.4
2014 June | 30 5.3 5.9 6.2 6.8 6.8 7.6 7.9 8.2
2014 July |31 4.5 5.1 5.7 6.1 5.9 6.3 6.6 7.0
2014 Aug 31 4.3 4.4 4.4 4.6 4.6 4.8 5.0 5.2
2014 Sept | 30 4.4 4.5 4.7 4.9 5.0 5.2 5.6 5.9
2014 Oct 31 5.3 5.5 5.8 6.0 6.2 6.9 7.1 7.2
2014 Nov | 30 7.3 7.8 7.9 8.3 8.8 10.0 10.2 10.6
2014 Dec 3 insufficient data to estimate percentiles and statistics
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CHESTER, PA (RM 83)
DATA DISTRIBUTIONS
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2000

Zoses

USGS 01477050 Delaware River at Chester, PA
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18

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

o . ——

Apr Hay Jun Jul Aug Sep Oct Hov Dec
2088 2088 2088 28808 28808 2888 2888 2880 2088
— Daily naxinun dissolved oxygen — Daily nean dissolved oxygen

— Daily nininun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2000 Jan 0 insufficient data to estimate percentiles and statistics

2000 Feb 0 insufficient data to estimate percentiles and statistics

2000 Mar 0 insufficient data to estimate percentiles and statistics

2000 Apr 12 8.7 8.8 9.1 9.1 9.1 9.2 9.5 9.6
2000 May | 29 5.4 6.1 6.7 7.8 7.6 8.4 9.2 9.3
2000 June | 30 5.0 5.3 5.6 6.6 6.7 8.0 8.4 8.6
2000 July | 31 4.4 4.8 5.2 5.4 5.5 5.8 6.2 6.6
2000 Aug 31 4.4 4.5 4.6 4.9 4.8 5.1 5.2 5.3
2000 Sept | 30 4.3 4.5 4.6 5.0 5.0 5.3 5.6 5.8
2000 Oct 31 5.1 5.2 5.4 5.6 5.7 5.9 6.2 7.2
2000 Nov 5 insufficient data to estimate percentiles and statistics

2000 Dec 0 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2000 Jan 0 insufficient data to estimate percentiles and statistics

2000 Feb 0 insufficient data to estimate percentiles and statistics

2000 Mar 0 insufficient data to estimate percentiles and statistics

2000 Apr 12 8.5 8.6 8.9 8.9 8.9 9.0 9.2 9.5
2000 May | 29 5.0 5.5 6.3 74 7.3 8.3 9.0 9.1
2000 June | 30 4.2 4.8 5.1 6.1 6.3 7.5 7.9 8.1
2000 July |31 4.1 4.3 4.9 5.1 5.1 5.4 5.8 6.2
2000 Aug 31 4.0 4.1 4.3 4.5 4.5 4.8 4.9 5.0
2000 Sept | 30 3.7 4.1 4.3 4.5 4.6 5.0 5.2 5.5
2000 Oct 31 4.8 4.9 5.1 5.2 5.4 5.6 5.7 7.0
2000 Nov 5 insufficient data to estimate percentiles and statistics

2000 Dec 0 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2001

22 US

USGS 01477050 Delaware River at Chester, PA

12

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep Oct Howv Dec
2881 2881 2881 2881 2881 2081 2881 2881 2881
— Daily naximun dissolved oxygen — Daily nean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2001 Jan 0 insufficient data to estimate percentiles and statistics

2001 Feb 0 insufficient data to estimate percentiles and statistics

2001 Mar 4 insufficient data to estimate percentiles and statistics

2001 Apr 26 9.2 9.2 9.4 9.9 9.8 10.3 10.5 10.6
2001 May | 30 5.2 5.8 6.2 6.8 7.3 9.0 9.2 9.5
2001 June | 28 3.5 3.6 3.7 4.9 54 7.2 7.9 8.5
2001 July | 31 4.5 5.1 5.2 5.5 5.8 6.4 6.9 7.1
2001 Aug | 29 3.7 3.9 4.3 4.9 4.7 5.2 5.4 5.6
2001 Sept | 25 4.9 5.1 5.3 54 5.4 5.5 5.5 6.0
2001 Oct 31 6.1 6.2 6.8 6.9 6.9 7.2 7.6 7.7
2001 Nov | 30 7.4 7.5 7.6 8.1 8.1 8.4 8.5 8.6
2001 Dec 2 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2001 Jan 0 insufficient data to estimate percentiles and statistics

2001 Feb 0 insufficient data to estimate percentiles and statistics

2001 Mar 4 insufficient data to estimate percentiles and statistics

2001 Apr 26 8.8 8.9 9.1 9.6 9.6 10.0 10.3 10.5
2001 May | 30 4.9 5.3 5.6 6.5 6.8 8.3 8.8 8.9
2001 June | 28 3.1 3.2 3.4 4.5 5.0 6.7 7.0 7.7
2001 July |31 3.8 4.6 4.8 5.2 5.3 5.9 6.3 6.9
2001 Aug | 29 3.2 3.5 3.8 4.4 4.2 4.7 4.7 5.0
2001 Sept | 25 4.5 4.6 4.8 4.9 4.9 5.0 5.1 5.5
2001 Oct 31 5.5 5.8 6.2 6.6 6.5 6.7 7.0 7.3
2001 Nov | 30 7.0 7.1 7.2 7.9 7.7 8.1 8.2 8.3
2001 Dec 2 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2002

USGS 01477050 Delaware River at Chester, PA

12

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep Oct Hov Dec
2882 2882 2882 2882 2882 2882 2882 2082 2882
— Daily maximnun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2002 Jan 0 insufficient data to estimate percentiles and statistics

2002 Feb 0 insufficient data to estimate percentiles and statistics

2002 Mar 5 insufficient data to estimate percentiles and statistics

2002 | Apr [30] 62 | 63 | 70 | 90 [ 85 | 97 | 99 | 101
2002 May |10 insufficient data to estimate percentiles and statistics

2002 June | 30 4.4 4.5 4.7 5.5 5.7 6.6 7.4 7.4
2002 July | 31 4.5 4.6 5.0 5.2 5.1 5.3 5.5 5.5
2002 Aug | 28 4.7 4.9 5.1 5.3 5.3 5.4 5.6 5.8
2002 Sept | 30 5.8 5.9 6.0 6.1 6.1 6.3 6.4 6.6
2002 Oct 31 5.7 5.9 6.1 6.5 6.9 7.9 8.2 8.3
2002 Nov | 30 8.4 8.7 8.7 9.0 9.3 9.9 10.2 10.6
2002 Dec 0 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2002 Jan 0 insufficient data to estimate percentiles and statistics

2002 Feb 0 insufficient data to estimate percentiles and statistics

2002 Mar 5 insufficient data to estimate percentiles and statistics

2002 | Apr [30] 60 | 62 | 66 | 87 | 83 | 96 | 98 | 99
2002 May | 10 insufficient data to estimate percentiles and statistics

2002 June | 30 4.2 4.2 4.4 5.4 5.4 6.3 7.1 7.3
2002 July |31 3.9 4.2 4.5 4.7 4.6 4.8 5.0 5.2
2002 Aug | 28 4.0 4.3 4.6 4.8 4.8 4.9 5.1 5.4
2002 Sept | 30 5.2 5.4 55 5.7 5.7 5.9 6.0 6.3
2002 Oct 31 5.3 5.4 5.6 6.1 6.5 7.5 8.0 8.2
2002 Nov | 30 8.3 8.4 8.6 8.9 9.1 9.6 9.9 10.3
2002 Dec 0 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2003

USGS 01477050 Delaware River at Chester, PA

12

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep Oct Howv Dec
2883 2883 2883 2883 2883 2883 2883 2883 2883
— Daily maximnun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2003 Jan 0 insufficient data to estimate percentiles and statistics

2003 Feb 0 insufficient data to estimate percentiles and statistics

2003 Mar 5 insufficient data to estimate percentiles and statistics

2003 Apr 30 9.0 94 9.8 10.3 10.2 10.8 10.9 11.0
2003 May | 25 5.5 6.2 6.6 6.9 7.0 7.3 7.9 8.7
2003 June | 30 6.1 6.4 6.7 6.9 6.9 7.2 7.4 7.5
2003 July | 31 4.5 4.6 4.8 5.2 5.6 6.7 7.2 7.3
2003 Aug 31 4.2 4.3 4.5 4.6 4.6 4.9 5.1 5.2
2003 Sept | 30 3.8 4.4 4.8 5.9 5.6 6.2 6.4 7.0
2003 Oct 31 6.6 7.3 7.4 1.7 7.7 7.9 8.2 9.1
2003 Nov | 30 8.2 8.3 8.5 9.1 9.0 9.3 9.4 10.3
2003 Dec 1 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2003 Jan 0 insufficient data to estimate percentiles and statistics

2003 Feb 0 insufficient data to estimate percentiles and statistics

2003 Mar 5 insufficient data to estimate percentiles and statistics

2003 Apr 30 8.8 9.2 9.6 10.2 10.1 10.7 10.8 10.9
2003 May | 25 5.2 6.1 6.2 6.5 6.6 6.9 7.4 7.9
2003 June | 30 6.0 6.3 6.5 6.7 6.7 7.1 7.2 7.4
2003 July |31 4.3 4.4 4.5 4.9 5.3 6.4 6.8 7.0
2003 Aug 31 3.9 4.1 4.2 4.4 4.4 4.7 4.9 5.0
2003 Sept | 30 3.6 3.9 4.4 5.8 5.3 6.0 6.3 6.6
2003 Oct 31 6.5 7.0 7.2 74 7.5 7.6 8.0 8.8
2003 Nov | 30 8.1 8.2 8.4 8.9 8.8 9.2 9.3 10.1
2003 Dec 1 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2004

USGS 01477050 Delaware River at Chester, PA

12
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?wam

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep Oct Howv Dec
2884 2884 2884 2884 2884 2884 2884 2884 2884
— Daily maximnun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2004 Jan 0 insufficient data to estimate percentiles and statistics

2004 Feb 0 insufficient data to estimate percentiles and statistics

2004 Mar 2 insufficient data to estimate percentiles and statistics

2004 Apr 30 7.8 7.9 8.3 10.3 9.7 10.7 11.0 11.4
2004 May | 30 4.9 5.1 5.6 7.1 6.5 7.4 7.7 7.8
2004 June | 30 4.6 4.8 4.9 5.1 5.1 5.4 5.5 5.9
2004 July | 30 3.9 3.9 4.3 4.6 4.6 4.9 5.1 5.2
2004 Aug | 29 3.8 4.0 4.3 5.0 4.9 5.4 5.5 5.7
2004 Sept | 28 4.7 4.9 51 5.4 5.8 6.8 7.2 7.3
2004 Oct 17 6.7 6.7 6.7 6.9 7.0 7.1 7.4 7.6
2004 Nov | 30 7.0 7.2 7.7 8.0 8.0 8.4 8.6 9.4
2004 Dec 9 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month min | 10" | 25" | median | mean | 75" | 90" | max

n
2004 Jan 0 insufficient data to estimate percentiles and statistics
2004 Feb 0 insufficient data to estimate percentiles and statistics
2004 Mar 2 insufficient data to estimate percentiles and statistics

2004 Apr 30 7.6 7.8 8.1 10.2 9.5 10.5 10.9 11.2
2004 May | 30 4.6 4.7 5.3 6.8 6.2 7.2 7.4 7.6
2004 June | 30 4.2 4.4 4.6 4.8 4.9 5.2 5.2 5.8
2004 July | 30 3.7 3.8 4.0 4.3 4.3 4.6 4.8 5.0
2004 Aug 29 3.6 3.8 4.2 4.7 4.7 5.2 5.3 55
2004 Sept | 28 4.5 4.6 4.9 5.2 5.6 6.7 7.0 7.2
2004 Oct 17 6.4 6.5 6.6 6.8 6.8 7.0 7.2 7.5
2004 Nov | 30 6.8 7.1 7.6 7.8 7.8 8.2 8.3 9.2
2004 Dec 9 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2005

USGS 01477050 Delaware River at Chester, PA

12
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DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep Oct Howv Dec
2885 2885 2885 2885 2885 2885 2885 2885 2885
— Daily maximnun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2005 Jan 0 insufficient data to estimate percentiles and statistics

2005 Feb 0 insufficient data to estimate percentiles and statistics

2005 Mar 2 insufficient data to estimate percentiles and statistics

2005 Apr 30 7.5 7.9 8.3 9.2 9.1 10.0 10.2 10.4
2005 May | 31 5.6 5.7 6.1 6.9 6.7 7.3 7.5 7.6

2005 June | 21 4.8 4.9 5.0 5.1 54 5.9 6.1 6.2

2005 July | 31 3.7 3.9 4.2 4.4 4.4 4.5 4.6 5.1

2005 Aug | 26 4.5 4.6 4.7 4.9 4.8 4.9 5.2 5.2

2005 Sept | 22 4.9 5.0 5.1 55 55 5.8 6.2 6.4

2005 Oct 22 6.0 6.5 7.0 7.3 7.3 7.6 8.2 8.5

2005 Nov | 26 8.3 8.4 8.6 8.7 8.7 8.7 9.1 9.3

2005 Dec 12 9.3 9.6 10.0 10.2 10.1 10.3 10.4 10.5

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2005 Jan 0 insufficient data to estimate percentiles and statistics

2005 Feb 0 insufficient data to estimate percentiles and statistics

2005 Mar 2 insufficient data to estimate percentiles and statistics

2005 Apr 30 7.4 7.7 8.2 9.0 8.9 9.7 10.0 10.3
2005 May | 31 5.3 5.5 6.0 6.7 6.5 7.2 7.3 7.4

2005 June | 21 3.9 4.2 4.5 4.9 4.9 5.3 5.7 5.8

2005 July |31 3.4 3.5 3.9 4.1 4.0 4.2 4.3 4.6

2005 Aug 26 4.1 4.1 4.2 4.4 4.4 4.5 4.8 4.8

2005 Sept | 22 4.2 4.4 4.6 5.1 5.1 5.5 5.7 6.0

2005 Oct 22 5.8 6.1 6.6 7.2 7.1 7.5 7.9 8.3

2005 Nov | 26 8.2 8.3 8.4 8.5 8.6 8.6 8.9 9.2

2005 Dec 12 9.2 9.4 9.9 10.0 9.9 10.1 10.3 10.4
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2006

Zoses

USGS 01477050 Delaware River at Chester, PA

12

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep Oct Howv Dec
2086 2886 2886 2086 2886 2086 2086 2086 2886
— Daily naxinun dissolved oxygen — Daily nean dissolved oxygen

— Daily nininun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2006 Jan 0 insufficient data to estimate percentiles and statistics

2006 Feb 0 insufficient data to estimate percentiles and statistics

2006 Mar 1 insufficient data to estimate percentiles and statistics

2006 Apr 27 6.6 6.8 7.4 7.9 8.1 9.2 9.5 9.9
2006 May | 31 5.8 6.1 6.3 6.6 6.7 7.1 7.4 7.6
2006 June | 30 4.6 4.7 4.8 5.1 5.3 5.5 6.3 7.0
2006 July | 31 4.6 4.7 4.8 4.9 5.4 6.0 6.8 7.1
2006 Aug | 31 4.6 4.8 5.0 5.2 5.1 5.4 5.5 5.7
2006 Sept | 30 5.2 5.4 5.5 5.8 5.8 6.0 6.3 6.7
2006 Oct 22 6.0 6.2 6.5 7.3 7.6 8.8 9.5 9.8
2006 Nov | 27 8.8 9.1 9.5 10.0 10.0 10.5 11.2 11.2
2006 Dec 0 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2006 Jan 0 insufficient data to estimate percentiles and statistics

2006 Feb 0 insufficient data to estimate percentiles and statistics

2006 Mar 1 insufficient data to estimate percentiles and statistics

2006 Apr 27 6.3 6.6 7.0 7.6 7.9 9.0 9.3 9.7
2006 May | 31 5.6 5.7 6.0 6.3 6.4 6.8 7.2 7.3
2006 June | 30 4.3 4.3 4.5 4.8 5.0 5.3 6.0 6.7
2006 July |31 4.3 4.4 4.6 4.8 5.3 5.9 6.6 7.0
2006 Aug | 31 4.2 4.3 4.6 4.8 4.8 5.0 5.2 5.5
2006 Sept | 30 5.0 5.1 5.3 5.6 5.6 5.9 6.2 6.4
2006 Oct 22 5.8 6.0 6.3 7.1 7.3 8.3 8.9 94
2006 Nov | 27 8.6 8.9 9.2 9.6 9.7 10.3 10.9 11.1
2006 Dec 0 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2007

Zuses

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter
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USGS 01477050 Delaware River at Chester, PA
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Apr Hay Jun Jul Aug Sep Oct Howv Dec
2887 2887 2887 2087 2087 2087 2087 2087 2087
— Daily naximnun dissolved oxygen — Daily mean dissolved oxygen
— Daily nininun dissolved oxygen === Period of approved data
Dissolved Oxygen: Distribution of 24-hour Means
Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2007 Jan 0 insufficient data to estimate percentiles and statistics
2007 Feb 0 insufficient data to estimate percentiles and statistics
2007 Mar 1 insufficient data to estimate percentiles and statistics
2007 Apr 26| 11.1 11.5 11.7 12.4 12.2 12.5 13.0 13.2
2007 May | 31 6.5 6.7 6.8 7.9 1.7 8.5 8.8 9.4
2007 June | 26 4.7 4.9 4.9 5.2 5.3 5.7 5.9 6.5
2007 July | 29 5.4 5.6 5.8 5.9 5.9 6.0 6.2 6.5
2007 Aug 22 5.1 5.2 5.3 5.4 5.4 5.5 5.6 5.7
2007 Sept | 30 5.2 5.5 5.6 5.9 6.1 6.6 6.7 6.9
2007 Oct 19 6.6 6.9 6.9 7.1 7.0 7.1 7.2 7.2
2007 Nov |21 7.3 7.8 8.3 8.6 8.7 9.5 10.0 10.4
2007 Dec 18| 10.6 10.8 11.2 11.3 11.3 11.4 11.9 12.3
Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2007 Jan 0 insufficient data to estimate percentiles and statistics
2007 Feb 0 insufficient data to estimate percentiles and statistics
2007 Mar 1 insufficient data to estimate percentiles and statistics
2007 Apr 26 | 10.8 11.3 115 12.1 12.0 12.4 12.8 13.0
2007 May | 31 5.8 5.9 6.4 7.7 7.4 8.4 8.7 9.2
2007 June | 26 4.2 4.3 4.5 4.8 4.8 5.1 5.4 5.8
2007 July |29 4.9 5.1 5.3 5.5 5.5 5.6 5.9 6.2
2007 Aug 22 4.6 4.8 4.9 49 5.0 5.0 5.2 5.5
2007 Sept | 30 4.9 5.2 5.3 5.6 5.7 6.0 6.2 6.5
2007 Oct 19 6.2 6.4 6.6 6.7 6.7 6.8 6.9 7.2
2007 Nov |21 7.2 7.6 8.1 8.4 8.5 9.1 9.8 10.2
2007 Dec 18| 104 10.6 11.1 11.2 11.2 11.3 11.6 12.2
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2008

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

USGS 01477050 Delaware River at Chester, PA

12

Apr Hay Jun Jul Aug Sep Oct Howv Dec
2008 2008 2885 2888 2888 2888 2888 2883 2008

— Daily maximnun dissolved oxygen — Daily mean dissolved oxygen
— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2008 Jan 0 insufficient data to estimate percentiles and statistics

2008 Feb 0 insufficient data to estimate percentiles and statistics

2008 Mar 0 insufficient data to estimate percentiles and statistics

2008 Apr 25 8.4 8.9 9.6 10.0 9.8 10.3 10.4 10.6
2008 May | 31 6.6 6.7 6.8 7.4 7.4 8.0 8.2 8.9
2008 June | 30 4.6 4.7 4.8 5.2 6.2 7.8 8.7 9.4
2008 July | 31 4.2 4.5 5.0 5.2 5.1 5.5 5.5 5.7
2008 Aug | 31 4.5 5.0 5.2 5.4 5.3 5.5 5.5 5.7
2008 Sept | 30 4.9 5.0 5.2 5.4 5.7 6.2 6.8 7.1
2008 Oct 31 6.2 6.4 6.5 6.8 7.2 8.1 8.3 8.5
2008 Nov | 30 8.2 8.4 8.4 8.6 8.8 9.2 9.6 9.7
2008 Dec 17 9.8 9.9 9.9 10.6 10.6 11.3 115 11.8

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2008 Jan 0 insufficient data to estimate percentiles and statistics

2008 Feb 0 insufficient data to estimate percentiles and statistics

2008 Mar 0 insufficient data to estimate percentiles and statistics

2008 Apr 25 8.1 8.7 9.3 9.9 9.7 10.2 10.3 10.5
2008 May | 31 6.1 6.3 6.4 7.0 7.0 7.6 7.8 8.2
2008 June | 30 3.9 4.2 4.3 4.8 5.7 7.3 7.7 8.7
2008 July |31 3.7 4.2 4.4 4.7 4.6 4.9 5.1 5.3
2008 Aug | 31 3.9 4.2 4.8 4.9 4.8 5.0 5.1 5.3
2008 Sept | 30 4.1 4.6 4.7 5.0 5.2 5.6 6.3 6.8
2008 Oct 31 5.6 5.8 6.1 6.4 6.8 7.7 8.0 8.3
2008 Nov | 30 8.0 8.1 8.2 8.4 8.6 8.9 9.5 9.6
2008 Dec 17 9.6 9.7 9.8 10.3 10.4 11.0 11.3 11.6
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2009

Zoses

USGS 01477050 Delaware River at Chester, PA
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DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter
=

Apr Hay Jun Jul Aug Sep Oct Hov Dec
2889 2889 2089 2889 2889 2889 2889 2889 2889
— Daily naxinun dissolved oxygen — Daily nean dissolved oxygen

— Daily nininun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2009 Jan 0 insufficient data to estimate percentiles and statistics

2009 Feb 0 insufficient data to estimate percentiles and statistics

2009 Mar 0 insufficient data to estimate percentiles and statistics

2009 Apr 29 8.3 8.5 8.8 9.1 9.2 9.6 9.9 10.2
2009 May | 31 6.3 6.9 7.0 7.2 7.5 7.9 8.6 9.2
2009 June | 30 5.8 6.0 6.1 6.4 6.7 7.2 7.7 9.0
2009 July | 31 4.9 5.1 5.4 7.4 7.3 9.2 9.6 9.8
2009 Aug | 28 5.0 5.2 5.4 6.5 6.3 7.0 7.4 7.7
2009 Sept | 30 5.9 6.2 6.4 6.6 6.7 6.9 7.6 8.0
2009 Oct 31 6.2 6.5 6.7 7.3 7.1 7.6 7.7 7.9
2009 Nov | 30 7.6 7.7 7.7 8.2 8.1 8.4 8.6 8.7
2009 Dec 10 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2009 Jan 0 insufficient data to estimate percentiles and statistics

2009 Feb 0 insufficient data to estimate percentiles and statistics

2009 Mar 0 insufficient data to estimate percentiles and statistics

2009 Apr 29 8.0 8.3 8.6 8.9 8.9 9.4 9.6 10.1
2009 May | 31 5.9 6.5 6.6 6.8 7.1 7.5 8.3 8.6
2009 June | 30 5.3 5.6 5.7 6.1 6.3 6.8 7.4 8.4
2009 July |31 4.6 4.9 5.0 6.7 6.7 8.2 8.8 9.0
2009 Aug | 28 4.4 4.8 4.9 5.8 5.7 6.3 6.7 6.9
2009 Sept | 30 5.6 5.8 6.1 6.2 6.3 6.5 7.0 7.3
2009 Oct 31 5.6 6.1 6.2 6.9 6.7 7.2 7.4 7.7
2009 Nov | 30 7.3 7.4 7.5 7.9 7.9 8.1 8.3 8.5
2009 Dec 10 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2010

22 US

USGS 01477050 Delaware River at Chester, PA

12

18

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter
=

4

Apr Hay Jun Jul Aug Sep Oct Hov Dec
2818 2818 2818 2818 2818 2818 2818 2018 2818
— Daily naximun dissolved oxygen — Daily nean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2010 Jan 0 insufficient data to estimate percentiles and statistics

2010 Feb 0 insufficient data to estimate percentiles and statistics

2010 Mar 0 insufficient data to estimate percentiles and statistics

2010 Apr 30 8.7 8.8 9.3 10.0 9.9 10.6 10.9 11.2
2010 May | 31 6.4 6.7 6.8 8.1 8.2 9.7 10.1 10.3
2010 June | 24 5.3 54 5.5 5.9 5.9 6.0 6.6 6.7
2010 July?® | 18 insufficient data to estimate percentiles and statistics

2010 Aug | 31 5.2 5.3 5.5 5.6 5.7 6.0 6.1 6.3
2010 Sept | 30 5.6 5.7 6.3 6.5 6.4 6.6 6.7 6.9
2010 Oct 24 5.7 6.7 6.9 7.1 7.0 7.3 7.3 7.7
2010 Nov | 30 7.7 7.8 8.3 8.9 8.7 9.0 9.4 9.7
2010 Dec 1 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2010 Jan 0 insufficient data to estimate percentiles and statistics

2010 Feb 0 insufficient data to estimate percentiles and statistics

2010 Mar 0 insufficient data to estimate percentiles and statistics

2010 Apr 30 8.3 8.5 8.7 9.5 9.5 10.1 10.6 10.8
2010 May | 31 6.0 6.2 6.4 7.6 7.7 9.2 9.5 9.8
2010 June | 24 4.9 5.0 5.1 5.3 5.4 5.6 6.2 6.4
2010 | July?® | 18 insufficient data to estimate percentiles and statistics

2010 Aug | 31 4.6 4.8 5.0 5.2 5.2 5.6 5.7 6.0
2010 Sept | 30 5.3 5.5 5.7 6.1 6.0 6.2 6.2 6.6
2010 Oct 24 4.0 5.8 6.4 6.7 6.5 7.0 7.2 7.6
2010 Nov | 30 7.4 7.5 8.0 8.6 8.4 8.8 9.1 9.5
2010 Dec 1 insufficient data to estimate percentiles and statistics

& _ missing data during early July 2010 precludes accurate estimation; known period of depressed D.O.

Delaware River Basin Commission Appendix B September 30, 2015



Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2011

USGS 01477050 Delaware River at Chester, PA
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DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter

Apr Hay Jun Jul Aug Sep Oct Howv Dec
2811 2811 2811 2811 2811 2811 2811 2811 2811
— Daily maximnun dissolved oxygen — Daily mean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means
Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2011 Jan 0 insufficient data to estimate percentiles and statistics
2011 Feb 0 insufficient data to estimate percentiles and statistics
2011 Mar 0 insufficient data to estimate percentiles and statistics
2011 Apr 26 9.0 9.5 9.7 9.9 10.1 10.5 11.1 11.4
2011 May | 27 7.5 7.7 7.7 8.5 8.4 8.8 9.2 9.4
2011 June | 30 4.9 5.1 5.3 6.2 6.6 7.6 9.2 9.3
2011 July | 31 4.8 5.0 5.2 5.7 5.7 6.3 6.4 6.8
2011 Aug | 30 4.9 5.1 5.2 5.5 5.5 5.7 6.1 6.4
2011 Sept | 30 6.2 6.3 7.0 7.3 7.2 7.6 7.7 8.0
2011 Oct 31 7.3 7.8 8.2 8.3 8.3 8.5 8.6 8.9
2011 Nov | 30 8.9 9.2 9.6 9.7 9.7 9.9 10.0 10.2
2011 Dec 1 insufficient data to estimate percentiles and statistics
Dissolved Oxygen: Distribution of 24-hour Minimums
Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2011 Jan 0 insufficient data to estimate percentiles and statistics
2011 Feb 0 insufficient data to estimate percentiles and statistics
2011 Mar 0 insufficient data to estimate percentiles and statistics
2011 Apr 26 8.7 9.4 9.5 9.7 9.9 10.4 10.9 11.2
2011 May | 27 7.3 7.3 7.5 8.2 8.1 8.6 8.9 9.1
2011 June | 30 4.4 4.7 4.9 5.6 6.0 7.0 8.2 8.8
2011 July |31 4.2 4.6 4.9 5.5 5.4 5.9 6.1 6.2
2011 Aug | 30 4.5 4.7 4.8 5.2 5.1 5.3 5.8 6.0
2011 Sept | 30 6.0 6.1 6.8 7.1 7.0 7.3 7.6 7.8
2011 Oct 31 7.1 7.6 7.9 8.1 8.1 8.3 8.4 8.7
2011 Nov | 30 8.7 9.0 9.3 9.5 9.5 9.7 9.8 10.0
2011 Dec 1 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2012

USGS 01477050 Delaware River at Chester, PA

12

1@

DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter
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Apr Hay Jun Jul Aug Sep Oct Howv Dec
20812 20812 2812 2812 2812 2812 2812 2812 20812

— Daily maximnun dissolved oxygen — Daily mean dissolved oxygen
— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2012 Jan 0 insufficient data to estimate percentiles and statistics

2012 Feb 0 insufficient data to estimate percentiles and statistics

2012 Mar 3 insufficient data to estimate percentiles and statistics

2012 Apr 30 6.7 6.8 7.1 8.8 8.3 9.1 9.4 9.9
2012 May |21 5.4 5.7 5.9 6.3 6.5 6.9 7.7 7.8
2012 June | 30 5.6 5.7 6.2 6.7 6.8 7.7 7.8 8.0
2012 July | 31 4.2 4.5 4.7 4.9 5.0 5.3 5.5 5.8
2012 Aug | 31 4.2 4.6 4.8 4.9 4.9 5.2 5.4 5.5
2012 Sept | 28 4.7 5.0 5.4 5.5 5.5 5.7 6.2 6.2
2012 Oct 31 5.3 5.7 6.0 6.8 6.7 7.2 7.4 8.5
2012 Nov | 30 8.4 9.1 9.4 9.6 9.6 9.8 10.2 10.2
2012 Dec 2 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2012 Jan 0 insufficient data to estimate percentiles and statistics

2012 Feb 0 insufficient data to estimate percentiles and statistics

2012 Mar 3 insufficient data to estimate percentiles and statistics

2012 Apr 30 6.5 6.5 6.7 8.7 8.0 8.9 9.2 9.7
2012 May | 21 5.1 5.3 5.6 6.1 6.1 6.6 6.9 7.2
2012 June | 30 5.4 5.5 5.8 6.3 6.3 7.0 7.2 7.5
2012 July |31 3.7 3.9 4.2 4.4 4.5 4.8 5.1 5.5
2012 Aug | 31 3.4 3.9 4.3 4.4 4.3 4.6 4.6 5.1
2012 Sept | 28 4.1 4.5 4.7 5.0 5.0 5.4 5.6 6.0
2012 Oct 31 4.9 5.2 5.5 6.6 6.3 6.7 7.1 8.3
2012 Nov | 30 8.1 8.7 9.1 9.4 9.3 9.5 9.9 10.2
2012 Dec 2 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2013
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USGS 01477050 Delaware River at Chester, PA
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DAILY Dissolved oxygen, water,
unfiltered, nilligrans per liter
=

Apr Hay Jun Jul Aug Sep Oct Howv Dec
2813 2813 2813 2813 2813 20813 2813 2813 2813
— Daily naximun dissolved oxygen — Daily nean dissolved oxygen

— Daily ninimun dissolved oxygen == Period of approved data

Dissolved Oxygen: Distribution of 24-hour Means

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2013 Jan 0 insufficient data to estimate percentiles and statistics

2013 Feb 0 insufficient data to estimate percentiles and statistics

2013 Mar 3 insufficient data to estimate percentiles and statistics

2013 Apr 30 9.0 9.2 9.5 9.7 10.0 11.0 11.2 11.3
2013 May | 31 6.3 6.4 7.2 7.4 7.5 7.9 8.6 9.1
2013 June | 30 5.2 5.6 5.9 6.3 6.2 6.5 6.8 7.5
2013 July | 31 5.3 5.5 5.8 6.2 6.4 7.0 7.8 8.1
2013 Aug | 26 5.0 5.1 5.5 5.7 5.7 6.0 6.1 6.2
2013 Sept | 26 5.6 5.9 6.0 6.5 6.4 6.7 6.8 7.0
2013 Oct 31 6.1 6.3 6.8 7.5 7.4 7.9 8.6 8.6
2013 Nov | 30 8.1 8.3 8.5 9.5 9.3 9.6 10.3 10.5
2013 Dec 2 insufficient data to estimate percentiles and statistics

Dissolved Oxygen: Distribution of 24-hour Minimums

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2013 Jan 0 insufficient data to estimate percentiles and statistics

2013 Feb 0 insufficient data to estimate percentiles and statistics

2013 Mar 3 insufficient data to estimate percentiles and statistics

2013 Apr 30 8.8 8.8 8.9 9.2 9.7 10.9 11.0 11.1
2013 May | 31 5.8 6.1 6.7 7.0 7.2 7.6 8.2 8.7
2013 June | 30 5.0 5.2 5.6 6.0 5.9 6.1 6.4 7.1
2013 July |31 4.9 5.1 5.4 5.6 5.9 6.5 7.3 7.4
2013 Aug | 26 4.7 4.8 51 5.4 5.3 5.7 5.7 6.0
2013 Sept | 26 5.3 5.5 5.6 5.9 5.9 6.3 6.4 6.5
2013 Oct 31 5.4 5.6 6.1 7.0 6.9 7.6 8.1 8.4
2013 Nov | 30 7.7 7.9 8.2 9.2 9.0 9.3 10.2 10.3
2013 Dec 2 insufficient data to estimate percentiles and statistics
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Distribution of USGS Dissolved Oxygen Data from Chester, PA, for the Year 2014+*

USGS 01477050 Delaware River at Chester, PA

::,,'"'j 12,8

- EE. 18.8

.;JE” 8.0 \

E'ﬁ 6.8 |

Eag 4.8

Apr Hay Jun Jul Aug Sep Oct Nowv Dec
2814 2814 2814 2814 2814 2814 2814 2814 2814
— Daily naxinun dissolved oxygen — Daily mean dissolved oxygen
— Daily ninimun dissolved oxygen == Period of approved data
Dissolved Oxygen: Distribution of 24-hour Means**

Year | Month | n | min | 10" | 25" |median | mean | 75" | 90" | max
2014 Jan 0 insufficient data to estimate percentiles and statistics
2014 Feb 0 insufficient data to estimate percentiles and statistics
2014 Mar 3 insufficient data to estimate percentiles and statistics
2014 Apr 30 9.2 9.4 9.5 10.0 10.1 10.7 11.2 11.4
2014 May | 31 6.9 7.1 7.3 7.9 8.0 8.6 8.9 9.4
2014 June | 30 5.9 6.2 7.0 7.4 7.5 8.1 9.2 10.0
2014 July 31 5.0 5.3 5.5 5.8 5.8 6.2 6.5 6.8
2014 Aug 31 5.0 5.1 5.3 55 5.4 5.6 5.7 6.0
2014 Sept | 30 4.9 4.9 55 5.9 6.0 6.5 6.9 7.3
2014 Oct 31 6.6 6.8 7.0 7.2 7.2 7.5 1.7 7.8
2014 Nov | 29 7.9 8.3 8.5 8.7 9.2 10.2 10.3 10.4
2014 Dec 31| 10.1 10.3 10.9 11.3 11.1 11.5 11.6 11.7

** - erratic 15-min

interval dissolved oxygen data raises questions about these statistical summaries

Dissolved Oxygen: Distribution of 24-hour Minimums**

Year [Month | n | min | 10" | 25" [median | mean | 75" | 90" | max
2014 Jan 0 insufficient data to estimate percentiles and statistics

2014 Feb 0 insufficient data to estimate percentiles and statistics

2014 Mar 3 insufficient data to estimate percentiles and statistics

2014 Apr 30 7.2 8.2 8.9 9.1 9.1 9.5 10.0 10.6
2014 May | 31 5.7 5.9 6.5 7.1 7.2 7.9 8.6 8.8
2014 June | 30 4.5 4.8 5.9 6.4 6.5 7.1 8.0 8.9
2014 July | 31 3.5 3.8 3.9 4.4 4.4 4.9 5.1 5.4
2014 Aug 31 3.0 3.2 3.7 4.1 4.1 4.5 4.8 5.0
2014 Sept | 30 3.2 3.6 4.5 5.4 5.2 5.8 6.2 6.7
2014 Oct 31 5.5 6.0 6.2 6.7 6.6 6.8 7.1 7.2
2014 Nov | 29 7.1 1.7 7.9 8.2 8.6 9.7 9.8 10.0
2014 Dec 31 9.0 0.8 10.3 10.8 10.6 11.1 11.3 11.3
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Appendix C. Table 1 and Selected Text
from Nadeau et al. 1979

Nadeau, R., R. Hemmett, J. Miller, R.W. Miller, D.M. Clark, D. Jacangelo, L. Skinner, R.W.
Marshall, T.A. Strekal, C. Emery, S.D. Selzer, D.P. Pollison, R.C. Albert, R.C. Kausch, and A.A.
Anderson. 1979. Dissolved Oxygen Requirements of a “Fishable” Delaware River Estuary.
Report to the Delaware River Basin Commission by the Ad Hoc Task Force to Evaluate
Dissolved Oxygen Requirements of Indigenous Estuary Fish. {available online at
http://www.state.nj.us/drbc/library/documents/del-
estuary DOrequirements 1979report.pdf}
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http://www.state.nj.us/drbc/library/documents/del-estuary_DOrequirements_1979report.pdf
http://www.state.nj.us/drbc/library/documents/del-estuary_DOrequirements_1979report.pdf

Nadeau et al. 1979 introduce Table 1 on pages 1 & 2 of their report:

“Based on the knowledge of individual Task Force members
and data concerning past and present Delaware Estuary
Fisheries, the Task Force developed a list of thirteen migratory
fish, thirteen resident fish, and one endangered fish species
(Table 1). This tabulation represents a target Estuary Fish
population in terms of sensitive game, forage, commercial and
desired fish species rather than a total anticipated population.
Total estuary fish populations are assumed to increase
proportionately to the target species.

“For each target fish, Table 1 presents existing and potential
activities (spawning, nursery, passage) by Estuary zone. The
Task Force feels that current limitations on existing activities
and population sizes, particularly in Zone 4, do not meet the
intent of the National “fishable” goal. Restoration of fish
populations to include the listed potential activities, however,
will result in a minimal level of fisheries required to satisfy the
national goal.”
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TABLE |

Selected Fish of Interest by Zone and Activity

DELAWARE RIVER ZONE *

Aquatic Species “
Migratory or Marine/Estuarine: S NP S N

Zlon
<

4
SN P S

-

Striped bass
Alewife
Blueback herring
American shad
Mummichog

Bay anchovy
Menhaden ' X
Bluefish

Weakfish

Spot

Atlantic croaker

Atlantic silversides

Blue creb X

O X X ©

X X X O

O X X O

X X X X X

O O 0 O

X X X X X
X X

X

X
X
X X X X X X X X X X X ¥ X

X X X X X X X X X

*% * % * %

Resident (freshwater/brackish water):

X
b
X
(o]
(e]
X
b
X
X

Pumpkinseed/bluegill
Largemouth bass
Walleye
Channel catfish
Black crappie
Golden shiner
White perch
Silvery minnow
Carp

Goldfish

Brown bullhead
Yellow perch

-+
o
o
X
(o]
(o]
o
(e]
o
o

KX XX XXX X XX
KR K AK N XK KX K XK
X X X X X X X X X X X
X X X X X X 0 X
o IR OR XK X O K
X X X X X X 0 X
X X X 00 0O0O0
X X X 00 00O
X X X X X 0 0 X
X XK XK KX
X X X X X

X
X X X X X X X X X

Endangered Species

Short nose sturgeon X X x 0 % o x X X

*Key

S = Spawning

N = Nursery

P = Passage

o = potential

x = existing
**Limited or occasional presence (limited for reasons other than water quality)
+ Limited spawning in area (limited for reasons other than water quality)

-
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Appendix D. PSEG Ichthyoplankton Data from
2002, 2003, and 2004
Biological Monitoring Program Annual Reports

Report Citations:

PSEG (Public Service Enterprise Group). 2002. Biological Monitoring Program Annual Report-
2002. 754 pp.

PSEG (Public Service Enterprise Group). 2003. Biological Monitoring Program Annual Report-
2003. 740 pp.

PSEG (Public Service Enterprise Group). 2004. Biological Monitoring Program Annual Report-
2004. 762 pp.
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Table 4-33 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 1) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 1,118.14 0.00 1,035.82 5,681.23 153.39 157.84 0.00 0.00 0.00
yolk sac larvae 84.45 0.00 13.04 506.70 9.54 1.52 0.00 0.00 0.00
post-yolk sac larvae 80.17 7.44 11.08 142.98 326.23 1.38 2.73 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 12.12 0.00 15.82 60.33 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.05 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.28 0.00 0.00 5.19 1.47 1.38 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.41
undetermined larvae 0.26 0.00 0.00 0.00 1.65 0.00 0.00 0.00 0.00

Bay anchovy

egg 33,247.03 0.00 306.40 48,213.95 43,354.13| 107,106.65 19,064.96 1,073.10 489.09
yolk sac larvae 0.05 0.00 0.00 0.29 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 151.96 0.28 11.67 92.68 13.69 297.82 413.67 38.63 508.23
juvenile 2.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.04
adult 0.25 0.00 0.71 0.29 0.00 0.60 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.05 0.00 0.00 0.00 0.30 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-33 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 1) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 7.23 0.00 0.00 0.00 45.43 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 2.97 0.00 0.00 0.00 17.76 0.89 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.04 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 5,765.58 0.00 1.00 15,502.52 7,990.41 7,768.09 1,718.81 28,835.66 0.00
yolk sac larvae 6.03 0.00 0.00 21.12 0.00 16.77 0.00 0.00 0.00
post-yolk sac larvae 20.41 0.00 10.24 33.82 26.45 35.77 44.02 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 40,501 8 1,406 70,261 51,940 115,389 21,244 29,947 1,023
Gammarus spp. 281 133 387 166 542 455 13 39 116
Neomysis americana 210,668 9,565 212,993 171,560 687,653 53,729 228,877 367,598 33,827

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-34 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 2) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 1,352.49 0.00 248.59 8,317.16 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 91.22 0.00 0.36 575.51 1.87 0.00 0.00 0.00 0.00
post-yolk sac larvae 31.49 11.77 2.86 142.08 42.34 0.50 0.00 0.00 0.00
juvenile 0.13 0.00 0.00 0.00 0.00 1.06 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 15.20 0.00 13.10 83.15 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 1.30 0.00 0.00 7.09 0.53 0.00 0.00 0.00 0.00
post-yolk sac larvae 22.37 0.00 3.30 45.97 80.61 6.80 3.85 0.00 0.00
juvenile 0.17 0.00 0.00 0.00 0.00 1.36 0.00 0.00 0.00
adult 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.53
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 14,432.95 0.00 77.04 49,019.94 32,529.57 6,948.29 7,518.83 276.54 162.93
yolk sac larvae 0.07 0.00 0.00 0.00 0.47 0.00 0.00 0.00 0.00
post-yolk sac larvae 405.18 0.00 7.99 184.16 7.73 1,509.84 1,250.51 374.90 558.38
juvenile 30.05 0.00 0.00 0.00 0.00 0.00 0.00 5.85 282.53
adult 5.49 4.76 11.20 12.59 3.35 1.06 1.93 0.00 1.53
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-34 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 2) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.47 0.45 2.53 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 8,462.40 0.00 0.00 49,850.05 864.43 1,503.97 2,762.46 526.51 1.12
yolk sac larvae 3.19 0.00 0.00 17.78 0.00 3.11 0.00 0.00 0.00
post-yolk sac larvae 46.66 0.00 1.75 76.68 4.97 142.91 174.48 2.92 4.57
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.12 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 24,901 17 369 108,332 33,536 10,120 11,712 1,187 1,013
Gammarus spp. 1,465 412 2,652 704 2,375 2,767 334 1,550 271
Neomysis americana 174,555 36,898 191,769 158,156 273,737 111,460 612,125 28,015 13,280

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-35 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 3) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 2.26 0.00 10.42 2.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 356.61 0.00 1,052.20 0.00 1,309.44 123.50 0.00 0.00 0.00
yolk sac larvae 8.22 0.00 20.93 0.00 0.72 23.87 0.00 0.00 0.00
post-yolk sac larvae 42.55 2.48 78.14 114.63 15.82 22.10 0.00 0.00 0.00
juvenile 28.91 0.00 1.07 157.94 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.26 0.00 0.00 1.43 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 34.46 0.00 9.03 173.56 2.79 4.40 4.28 0.00 0.00
juvenile 0.68 0.00 0.46 0.00 0.00 0.00 16.54 0.00 0.00
adult 1.63 0.00 1.27 0.89 0.00 0.00 0.00 9.73 0.00
undetermined larvae 2.62 0.00 0.00 14.42 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 20,154.21 0.00 156.07 1,180.70 19,645.13 97,644.28 0.00 114.34 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 716.43 0.39 10.72 4.19 42.91 2,888.13 3,183.33 636.79 0.00
juvenile 157.05 0.00 0.00 0.00 0.00 2.39 1,647.28 759.88 0.00
adult 24.36 2.49 69.63 55.40 0.00 0.99 12.83 4.13 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-35 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m®) by sampling event (collected in Zone 3) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.84 0.00 0.00 0.00 2.68 2.99 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 2,521.60 0.00 0.00 459.67 450.35 13,131.09 0.00 11.20 0.00
yolk sac larvae 0.25 0.00 0.00 0.00 0.68 0.96 0.00 0.00 0.00
post-yolk sac larvae 38.59 0.00 0.00 0.45 44.65 173.34 16.54 11.90 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 24,092 5 1,410 2,165 21,515 114,018 4,881 1,548 0
Gammarus spp. 3,718 205 477 13,742 1,000 524 6,139 5,251 0
Neomysis americana 485,405 81,323 202,453 1,960,906 623,378 33,164 6,175 23,743 0

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-36 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 4) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.99 0.00 4.71 1.68 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 1.34 0.00 0.00 7.23 0.87 0.00 0.00 0.00 0.00
post-yolk sac larvae 34.31 30.37 7.15 151.88 0.00 6.76 0.00 0.00 0.00
juvenile 7.14 0.00 0.00 40.32 0.52 2.57 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 13.39 0.00 1.33 79.17 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 2.81 0.00 0.00 16.44 0.45 0.00 0.00 0.00 0.00
post-yolk sac larvae 39.72 0.00 6.29 231.83 0.95 0.00 0.00 0.00 0.00
juvenile 4.03 0.00 0.00 0.00 0.00 0.00 0.00 114.72 1.25
adult 0.28 0.00 0.00 0.00 0.00 0.00 0.00 4.08 0.84
undetermined larvae 11.36 0.00 0.00 68.16 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 32,976.39 0.37 2.80 35,789.19| 159,837.60 21,238.81 712.40 131.31 1,052.64
yolk sac larvae 1.63 0.00 0.00 0.00 10.89 0.00 0.00 0.00 0.00
post-yolk sac larvae 659.28 0.47 2.59 11.00 4.65 1,320.84 5,213.47 2,443.21 1,349.71
juvenile 76.92 0.00 0.00 1.91 0.00 0.00 40.31 299.35 391.68
adult 11.78 27.13 6.23 32.49 0.55 0.00 20.15 0.00 0.93
undetermined larvae 5.41 0.00 1.42 0.00 0.00 0.00 0.00 0.00 31.18

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.07 0.00 0.00 0.41 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-36 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 4) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 410.85 0.00 0.56 1,699.21 0.00 866.93 0.00 0.00 71.85
yolk sac larvae 0.72 0.00 0.00 0.84 3.58 0.00 0.00 0.00 0.00
post-yolk sac larvae 5.73 0.00 0.00 7.54 0.43 31.77 5.04 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 34,264 58 33 38,139 159,860 23,468 5,991 2,993 2,900
Gammarus spp. 1,985 1,148 203 1,801 112 1,356 220 18,011 4,137
Neomysis americana 145,806 95,735 562,307 104,271 55,579 76,286 221,479 15,301 19,367

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-37 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 5) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.91 0.00 0.00 0.00 15.26 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 13.35 0.00 0.00 0.00 106.79 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 6.36 0.00 0.00 0.00 50.85 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.43 1.68 0.00 0.88 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.14 0.00 1.13 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 12.61 85.48 11.99 1.69 0.00 0.00 0.00 0.00 0.00
juvenile 3.75 0.00 0.60 13.98 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 3.12 0.00 2.61 11.17 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 18.96 0.00 34.99 52.30 0.69 7.55 3.83 0.00 0.00
juvenile 0.44 0.00 0.00 0.00 0.00 0.00 3.53 0.00 0.00
adult 0.08 0.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 924.51 0.91 0.00 743.33 2,995.26 706.36 1,5632.57 674.34 0.00
yolk sac larvae 0.08 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1,010.62 0.00 0.00 3.49 3,847.17 2,238.94 1,900.20 91.62 0.00
juvenile 22.14 0.00 0.00 0.00 3.27 24.38 55.53 93.98 0.00
adult 9.21 31.81 15.30 11.89 0.00 1.40 0.68 0.70 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-37 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 5) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.90 0.00 0.00 3.60 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 6.99 0.00 0.00 0.00 55.94 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.61 0.00 0.00 2.46 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 5.01 0.00 0.00 19.35 0.00 1.40 0.00 0.00 0.00
post-yolk sac larvae 0.78 0.00 0.00 3.14 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 19.33 0.00 0.00 19.64 0.00 115.36 0.00 0.00 0.00
yolk sac larvae 0.07 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 7.41 0.00 0.00 0.00 7.34 46.54 4.72 0.66 0.00
juvenile 1.25 0.00 0.00 0.00 0.00 9.98 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.09 0.00 0.00 0.36 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 225.66 0.00 0.00 0.00 1,805.29 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 2,296 120 67 888 8,888 3,152 3,501 861 0
Gammarus spp. 4,178 895 1,275 5,521 1,610 14,004 2,759 1,837 0
Neomysis americana 136,561 258,373 25,478 106,353 400,286 134,830 21,502 39,312 0

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-38 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 6) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.20 0.00 0.00 1.59 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 9.90 8.69 11.54 43.33 15.67 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 12.84 5.14 16.06 0.00 0.00 79.13 2.38 0.00 0.00
juvenile 4.59 0.00 2.86 9.58 24.26 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.57 0.00 0.00 0.00 0.00 3.52 1.03 0.00 0.00
yolk sac larvae 3.28 0.00 0.00 0.00 7.51 18.75 0.00 0.00 0.00
post-yolk sac larvae 6.91 0.00 0.00 0.00 2.39 29.76 15.95 5.97 1.21
juvenile 0.28 0.00 0.00 0.00 0.00 0.00 0.00 1.01 1.20
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.30 0.00 0.00 0.00 0.00 2.42 0.00 0.00 0.00

Bay anchovy

egg 2,493.46 0.00 0.00 0.00 554.53 596.41 17,951.44 441.24 404.08
yolk sac larvae 45.33 0.00 0.00 0.00 0.00 0.00 362.61 0.00 0.00
post-yolk sac larvae 1,621.48 0.00 0.00 0.00 19.65 3,596.82 7,556.32 1,585.80 213.29
juvenile 34.12 0.00 5.51 0.00 0.00 2.40 135.56 52.79 76.73
adult 15.44 4.01 17.78 6.73 91.66 2.37 0.00 0.00 0.95
undetermined larvae 0.15 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-38 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 6) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.98 0.00 0.00 7.80 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.30 0.00 0.00 2.36 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 50.05 0.00 0.00 400.38 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 12.05 0.00 0.00 96.40 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 99.61 1.15 0.00 766.75 28.94 0.00 0.00 0.00 0.00
post-yolk sac larvae 52.64 0.00 0.00 302.08 109.38 9.67 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 16.89 0.00 0.00 0.00 2.50 0.00 132.63 0.00 0.00
yolk sac larvae 3.70 0.00 0.00 0.00 10.88 0.00 18.70 0.00 0.00
post-yolk sac larvae 28.67 0.00 0.00 0.00 0.00 151.76 77.59 0.00 0.00
juvenile 3.26 0.00 1.03 0.00 0.00 17.94 7.13 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.59 0.00 0.00 2.36 2.39 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.12 0.00 0.00 0.96 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 4,518 19 55 1,640 870 4,511 26,261 2,088 697
Gammarus spp. 935 44 245 2,790 830 965 2,342 202 64
Neomysis americana 23,067 3,015 32,163 9,991 39,508 20,938 26,765 14,719 37,438

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-39 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 7) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.91 0.00 0.00 0.00 15.26 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 18.14 114.68 6.90 12.94 7.17 3.40 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 14.65 57.41 11.47 0.00 2.63 42.02 3.66 0.00 0.00
juvenile 4.15 3.55 0.00 11.46 10.11 2.45 3.76 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.07
yolk sac larvae 6.80 0.00 0.00 13.02 0.00 3.54 29.38 8.45 0.00
post-yolk sac larvae 13.32 0.00 1.49 4.70 2.34 32.30 21.74 43.35 3.56
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 6.65 0.00 0.00 0.00 24.47 0.00 0.00 27.51 1.19
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 166.49 0.00 3.90 0.00 0.00 227.49 510.47 370.01 220.07
juvenile 15.20 3.86 3.90 0.00 0.00 0.00 49.87 16.67 47.27
adult 18.63 41.52 34.00 25.85 42.84 0.00 3.66 0.00 1.19
undetermined larvae 26.19 0.00 0.00 0.00 0.00 0.00 0.00 209.48 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-39 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 7) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.14 0.00 0.00 1.14 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 3.35 0.00 0.00 2.30 6.52 17.16 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 5.51 0.00 0.00 7.11 25.98 11.03 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 86.37 0.00 0.00 661.76 2.26 26.97 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.14 0.00 0.00 1.14 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 22.81 5.92 5.01 134.24 36.22 1.08 0.00 0.00 0.00
yolk sac larvae 82.03 2.37 7.99 323.21 320.40 2.31 0.00 0.00 0.00
post-yolk sac larvae 317.59 0.00 0.00 236.32 1,809.49 490.31 4.62 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 37.75 0.00 0.00 0.00 302.03 0.00 0.00 0.00 0.00
Weakfish

egg 0.14 0.00 0.00 0.00 1.13 0.00 0.00 0.00 0.00
yolk sac larvae 0.28 0.00 0.00 0.00 2.26 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.89 0.00 0.00 0.00 0.00 1.09 6.03 0.00 0.00
juvenile 2.93 2.89 0.00 0.00 0.00 0.00 20.56 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 1.64 1.18 0.00 5.74 6.17 0.00 0.00 0.00 0.00
post-yolk sac larvae 14.78 0.00 0.00 1.14 7.67 105.65 3.76 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 869 233 75 1,442 2,625 967 658 675 274
Gammarus spp. 5,257 2,736 221 7,106 15,039 5,612 9,608 1,162 572
Neomysis americana 18,395 8,808 26,684 2,249 67,371 1,671 13,674 17,079 9,625

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-40 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 8) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 107.71 0.00 4.08 8.37 839.58 9.65 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 29.47 40.51 172.09 4.18 7.01 9.91 2.06 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 12.70 29.11 58.02 0.00 0.00 221 12.24 0.00 0.00
juvenile 1.94 0.00 0.00 6.28 4.67 2.48 2.06 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 4.18 2.28 0.00 2.58 0.00 0.00 2.06 10.45 16.88
post-yolk sac larvae 6.70 0.00 8.47 2.09 0.00 0.00 16.31 17.12 9.64
juvenile 0.82 0.00 6.58 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 43.51 0.00 17.55 0.00 0.00 0.00 65.12 119.28 146.16
juvenile 15.17 0.00 38.58 0.00 0.00 0.00 20.48 2.07 60.23
adult 3.01 4.56 7.56 11.93 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.29 2.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-40 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 8) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 18.61 0.00 0.00 9.99 131.97 6.91 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 112.32 0.00 0.00 0.00 652.81 245.74 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 207.54 0.00 0.00 0.00 615.88 1,044.43 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 2,111.79 34.46 227.75 16,437.24 194.90 0.00 0.00 0.00 0.00
yolk sac larvae 1,682.94 2.28 983.27 11,685.59 792.38 0.00 0.00 0.00 0.00
post-yolk sac larvae 208.66 0.00 7.86 495.62 935.02 193.72 37.05 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.41
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 34.23 32.18 61.42 129.06 48.98 2.21 0.00 0.00 0.00
post-yolk sac larvae 218.65 0.00 10.36 15.80 861.61 842.98 18.42 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.58 0.00 0.00 0.00 4.67 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 4,821 148 1,604 28,809 5,089 2,360 176 149 235
Gammarus spp. 40,420 2,040 23,397 20,899 75,881 135,009 35,174 12,113 18,849
Neomysis americana 6,391 53 63 230 65 263 22 15,918 34,509

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-41 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 9) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.11 0.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 89.26 2.52 21.26 75.56 515.45 79.28 19.17 0.87 0.00
juvenile 0.22 0.00 0.00 0.00 0.00 0.00 0.88 0.87 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.72 0.00 5.75 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.45 0.00 0.00 0.00 0.00 0.00 0.00 3.56 0.00
juvenile 0.43 0.00 0.00 0.00 0.00 0.00 0.00 3.45 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.22 0.00 0.00 0.00 1.76 0.00 0.00 0.00 0.00
yolk sac larvae 15.61 0.00 0.00 0.00 0.00 124.92 0.00 0.00 0.00
post-yolk sac larvae 5.50 0.00 0.00 0.00 0.00 44.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.10 0.00 0.81 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 3.48 0.83 10.76 10.89 3.78 0.84 0.75 0.00 0.00
adult 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.85
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 15.39 9.13 63.32 1.83 0.00 35.78 12.09 0.95 0.00
juvenile 2.56 0.00 0.00 4.35 8.56 0.00 1.48 6.09 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.18 0.00 0.00 0.00 0.00 0.00 1.48 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 11.81 0.00 0.00 0.00 0.00 0.00 5.94 15.77 72.79
juvenile 6.46 0.00 0.00 0.00 0.00 0.00 5.16 0.00 46.56
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-41 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 9) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 64.93 0.85 4.08 324.58 134.45 59.26 7.65 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 291.44 0.00 0.81 362.67 1,380.64 587.37 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 164.20 0.00 0.00 439.18 287.32 579.28 1.75 6.03 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 2,724.59 9.91 290.49 21,200.22 294.33 1.75 0.00 0.00 0.00
yolk sac larvae 1,437.35 0.00 6,272.87 4,465.36 759.66 0.89 0.00 0.00 0.00
post-yolk sac larvae 233.00 0.00 18.95 699.48 968.38 146.53 61.56 3.41 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 46.32 0.00 0.00 0.00 370.59 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 5.54 29.92 0.81 7.97 5.59 0.00 0.00 0.00 0.00
yolk sac larvae 41.32 59.23 63.31 122.40 66.69 18.88 0.00 0.00 0.00
post-yolk sac larvae 412.92 0.00 155.68 255.37 491.29 2,092.69 247.35 60.02 0.92
juvenile 0.21 0.00 1.67 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 5,575 113 6,911 27,970 5,288 3,771 365 102 121
Gammarus spp. 31,177 344 9,596 42,369 73,441 72,400 26,912 11,301 13,050
Neomysis americana 108 0 11 0 2 3 1 0 846

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-42 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 10) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 148.02 0.93 121.50 523.93 313.12 172.65 22.41 0.00 0.00
juvenile 0.12 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 3.71 4.53 16.13 5.39 2.90 0.00 0.00 0.00 0.00
yolk sac larvae 14.53 0.00 33.74 55.04 24.53 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.02 0.00 0.00 0.00 0.00 0.00 7.96 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.13 0.00 0.00 0.99 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 12.15 0.00 0.00 0.00 26.04 66.77 0.00 1.92 0.00
post-yolk sac larvae 13.68 0.00 0.00 8.52 38.76 41.86 2.65 9.25 0.00
juvenile 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.96 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.12 0.00 0.00 0.90 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 1.42 0.00 2.79 3.24 1.96 0.85 0.00 1.91 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 3.04 0.72 16.51 0.96 3.75 0.00 1.80 0.00 0.00
juvenile 0.56 0.00 0.00 0.00 0.00 0.00 0.00 4.39 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.66 0.00 0.00 0.00 0.00 5.17 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.05 0.00 0.00 0.00 0.00 0.00 0.88 1.79 6.88
juvenile 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.88 2.24
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.58 0.00 0.00 0.00 0.00 1.65 0.00 2.86 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-42 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 10) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 29.87 0.72 17.05 22.00 7.26 172.83 8.94 8.40 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 248.38 0.00 0.00 476.68 365.28 1,045.83 0.00 2.82 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.64 0.00 0.00 12.79 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 428.68 0.00 0.00 140.35 1,523.19 1,680.19 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 11.81 1.72 0.00 83.19 7.22 0.00 0.00 0.00 0.00
yolk sac larvae 5.21 0.00 31.57 5.39 1.94 0.00 1.76 0.00 0.00
post-yolk sac larvae 124.96 0.00 15.43 140.56 489.99 323.99 4.68 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 46.63 0.00 0.00 0.00 363.72 0.00 0.00 0.00 0.00
Weakfish

egg 0.11 0.00 0.00 0.00 0.00 0.87 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 31.91 72.45 4.69 128.26 37.48 6.05 0.00 0.00 0.00
yolk sac larvae 67.08 32.14 280.52 76.60 97.37 33.75 2.84 0.00 0.00
post-yolk sac larvae 836.10 0.00 543.80 211.97 3,562.74 1,586.83 477.57 137.76 1.12
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.09 0.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 2,034 114 1,084 1,897 6,867 5,139 532 173 10
Gammarus spp. 37,561 279 28,261 20,251 105,818 42,128 33,840 48,501 17,369
Neomysis americana 1 0 0 0 0 3 0 3 0

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-43 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 11) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 1.10 0.00 0.00 0.00 8.81 0.00 0.00 0.00 0.00
post-yolk sac larvae 164.16 1.85 1,019.88 63.55 14.21 189.62 17.50 6.69 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 2.64 0.00 0.00 0.00 21.14 0.00 0.00 0.00 0.00
Alosa spp.
egg 53.05 5.90 270.24 144.06 2.60 161 0.00 0.00 0.00
yolk sac larvae 103.16 0.00 710.45 53.48 51.50 9.85 0.00 0.00 0.00
post-yolk sac larvae 13.32 0.00 0.00 0.00 83.07 0.00 23.52 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 3.84 0.00 0.00 0.00 30.72 0.00 0.00 0.00 0.00
yolk sac larvae 7.43 0.00 1.84 3.39 0.88 53.34 0.00 0.00 0.00
post-yolk sac larvae 7.72 0.00 1.86 25.03 5.16 28.77 0.00 0.96 0.00
juvenile 0.11 0.00 0.00 0.00 0.88 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.21 0.00 0.00 1.65 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.11 0.00 0.85 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.98 3.53 4.32 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.36 0.00 0.00 0.00 0.00 0.00 0.00 2.87 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.88
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-43 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 11) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 2.53 0.00 0.00 0.00 20.26 0.00 0.00 0.00 0.00
post-yolk sac larvae 13.66 0.00 8.66 1.65 3.55 63.09 13.37 18.12 0.86
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 97.61 0.00 2.45 247.29 205.51 290.17 0.00 3.83 1.71

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 48.48 0.00 0.00 0.00 0.00 387.83 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 86.65 0.00 0.00 263.51 0.00 429.69 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 1.68 2.59 0.00 1.71 5.23 3.94 0.00 0.00 0.00
yolk sac larvae 0.53 0.00 0.00 0.00 1.74 1.64 0.85 0.00 0.00
post-yolk sac larvae 5.80 0.00 3.65 21.11 11.01 4.93 0.00 5.68 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 59.86 73.73 8.35 322.06 48.55 26.21 0.00 0.00 0.00
yolk sac larvae 121.15 27.43 602.28 16.71 252.13 63.84 6.79 0.00 0.00
post-yolk sac larvae 1,056.64 2.90 1,208.16 309.89 627.21 6,061.54 107.66 134.88 0.86
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 30.93 0.00 0.00 2.46 244,97 0.00 0.00 0.00 0.00
Total IP 1,884 118 3,843 1,478 1,639 7,616 170 173 4
Gammarus spp. 17,688 226 6,505 27,186 17,182 21,073 9,048 35,832 24,455
Neomysis americana 1 0 0 1 4 0 0 0 0

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-44 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 12) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 1.46 0.00 0.00 12.01 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 428.22 0.68 3,005.00 14.46 273.29 201.18 15.82 0.97 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 181.19 159.69 501.05 813.67 11.37 0.00 0.00 0.00 0.00
yolk sac larvae 256.94 3.22 1,788.97 28.11 278.24 8.39 0.00 0.00 0.00
post-yolk sac larvae 19.19 0.00 0.00 0.00 149.82 0.00 3.55 3.96 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 5.13 17.47 13.81 0.00 10.78 0.00 0.00 0.00 0.00
yolk sac larvae 7.96 0.00 20.88 17.28 27.11 0.00 0.00 0.00 0.00
post-yolk sac larvae 46.75 0.00 99.70 206.15 34.61 39.10 0.00 5.28 0.00
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.89 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 2.59 0.00 0.00 21.26 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 4.30 0.00 0.00 0.00 0.00 35.28 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.83 0.00 0.00 0.00 0.00 0.00 0.89 0.74 4.35
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.73
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-44 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 12) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 21.50 0.00 0.00 0.00 76.76 44.04 30.21 6.26 17.27
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 62.53 0.00 0.00 12.06 271.17 226.77 0.00 2.74 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 123.89 0.00 0.00 99.10 630.65 286.16 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 1.55 0.00 9.39 0.86 2.46 0.00 0.00 0.00 0.00
yolk sac larvae 1.07 0.00 6.13 0.00 0.00 0.00 2.66 0.00 0.00
post-yolk sac larvae 3.14 0.00 0.00 2.56 1.63 18.92 2.66 0.00 0.00
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.89 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 208.49 465.31 64.08 1,087.85 92.38 0.00 0.00 0.00 0.00
yolk sac larvae 210.20 215.45 827.35 31.95 403.03 244.07 1.78 0.00 0.00
post-yolk sac larvae 1,009.17 0.00 2,619.90 174.91 2,539.05 2,017.48 734.86 186.31 2.21
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 2,596 862 8,956 2,522 4,802 3,121 794 206 25
Gammarus spp. 12,881 63 3,610 19,525 10,469 1,609 8,185 37,121 20,869
Neomysis americana 7 0 0 0 0 53 0 3 0

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-45 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 13) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 128.71 0.95 700.15 1.61 86.00 220.23 11.26 8.92 9.06
juvenile 0.20 0.00 0.00 0.00 0.00 0.00 0.00 157 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 6.41 11.60 10.47 0.00 0.00 29.17 0.00 0.00 0.00
yolk sac larvae 61.63 5.21 417.04 38.94 0.00 31.00 0.84 0.00 0.00
post-yolk sac larvae 0.46 0.00 0.00 0.00 0.00 0.00 3.66 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 15.96 0.00 117.97 0.00 5.38 4.32 0.00 0.00 0.00
yolk sac larvae 30.43 0.00 201.12 16.71 14.71 10.91 0.00 0.00 0.00
post-yolk sac larvae 153.90 0.00 847.10 153.97 146.09 78.25 0.00 5.77 0.00
juvenile 0.20 0.00 0.00 0.00 0.00 0.00 0.00 1.62 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 3.46 0.00 0.00 0.00 0.00 27.67 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.79 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.81
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-45 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 13) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 88.50 0.00 38.10 0.00 669.88 0.00 0.00 0.00 0.00
post-yolk sac larvae 43.03 0.00 41.08 0.00 145.55 100.18 32.95 5.48 31.01
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 207.96 0.00 19.13 0.00 202.70 1,429.00 5.75 7.10 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 32.72 0.00 0.00 0.00 0.00 261.75 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.33 0.00 0.00 0.80 1.82 0.00 0.00 0.00 0.00
yolk sac larvae 25.34 0.00 0.00 202.68 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.52 0.00 0.00 0.00 0.00 1.72 1.64 0.83 0.00
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.84 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 32.05 8.70 2.73 2.63 14.94 227.44 0.00 0.00 0.00
yolk sac larvae 302.72 13.43 324.64 52.93 1,712.02 314.69 1.62 0.00 0.00
post-yolk sac larvae 251.45 0.00 939.96 7.57 199.01 662.85 122.21 78.50 1.51
juvenile 0.42 0.00 0.00 0.00 0.00 0.00 0.00 3.33 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 1,387 40 3,659 478 3,198 3,399 180 115 42
Gammarus spp. 10,254 70 491 2,349 3,073 13,273 5,673 28,595 28,509
Neomysis americana 3 0 0 3 17 0 0 1 2

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-46 (page 1 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 14) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 17.26 0.00 58.20 0.00 49.95 21.47 1.71 2.59 4.19
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.89 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 45.50 15.63 348.34 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 57.77 0.00 174.07 22.27 182.85 82.95 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.73 0.00 1.79 0.80 3.28 0.00 0.00 0.00 0.00
post-yolk sac larvae 11.01 0.00 60.01 10.72 0.00 16.40 0.00 0.91 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.20 0.00 0.78 0.80 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.10 0.00 0.00 0.00 0.81 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-46 (page 2 of 2)
. PSEG Estuary Enhancement Program
Mean density (#/1000 m*) by sampling event (collected in Zone 14) for each life stage of each target
species caught during the Delaware Baywide Ichthyoplankton Effort, April-July 2002

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 13.37 0.00 105.28 0.00 1.70 0.00 0.00 0.00 0.00
post-yolk sac larvae 31.28 0.00 25.42 0.00 183.95 7.07 0.00 1.83 32.81
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 116.88 0.00 0.00 0.00 749.24 184.20 0.00 1.60 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.86 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.11 0.00 0.00 0.00 0.00 0.00 0.85 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 226.20 28.66 0.00 0.00 1,780.93 0.00 0.00 0.00 0.00
yolk sac larvae 260.00 13.41 77.55 260.63 1,394.46 333.95 0.00 0.00 0.00
post-yolk sac larvae 3.35 0.00 8.94 0.00 0.00 4.87 6.02 6.09 0.85
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.89 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 784 58 860 295 4,347 651 10 14 38
Gammarus spp. 6,677 152 142 2,862 1,182 2,128 38,793 4,328 3,825
Neomysis americana 2 0 0 4 5 3 0 0 0

Note: Event 1 occurred April 9-18.
Event 2 occurred April 23-May 2.
Event 3 occurred May 6-21.
Event 4 occurred May 22-30.
Event 5 occurred June 7-18.
Event 6 occurred June 24-29.
Event 7 occurred July 8-17.
Event 8 occurred July 23-30.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-33 (page 1 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 1) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 553.66 0.00 0.00 3,780.08 0.00 573.80 35.88 0.00 0.00
yolk sac larvae 1.19 0.00 0.00 5.26 4.51 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.00 0.00 0.00 3.21 2.35 0.00 2.55 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.17 0.00 0.00 0.00 0.29 0.00 1.04 0.00 0.00
juvenile 0.04 0.00 0.00 0.00 0.00 0.00 0.29 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 27,948.25 0.00 0.00 1,132.80 30,692.63 72,242.18 26,748.43 63,878.49 29,087.50
yolk sac larvae 0.64 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.06
post-yolk sac larvae 695.64 0.00 0.00 0.00 0.00 0.28 26.72 2,908.75 2,579.65
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.68 0.32 0.00 0.00 0.30 1.98 1.37 1.47 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-33 (page 2 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 1) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 142.40 0.00 3.77 0.00 251.84 0.00 823.88 53.03 14.53
yolk sac larvae 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.59 0.00
post-yolk sac larvae 9.09 0.00 0.00 0.00 0.30 0.00 0.99 52.78 18.04
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 29,353 0 4 4,921 30,952 72,818 27,641 66,895 31,705
Gammarus spp. 279 87 64 322 376 175 265 732 220
Neomysis americana 98,573 3,624 1,324 20,092 124,409 58,956 323,311 118,727 123,929

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-34 (page 3 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 2) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 149.45 0.00 0.00 1,098.37 0.37 113.40 0.00 0.00 0.00
yolk sac larvae 0.89 0.00 0.00 6.25 0.86 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.36 0.97 0.00 1.04 6.94 1.29 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.03 0.44 0.00 0.00 0.38 6.66 0.86 0.00 0.00
juvenile 0.10 0.00 0.00 0.00 0.00 0.00 0.85 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 23,517.46 0.00 0.00 0.00 9,375.70 35,432.24| 124,206.37 11,344.44 9,352.28
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1,363.06 0.00 0.00 0.00 0.00 0.89 134.46 941.48 9,979.11
juvenile 0.43 0.00 0.00 0.00 0.00 0.00 0.42 0.00 3.05
adult 5.72 0.51 0.00 2.20 22.56 8.87 0.92 8.45 0.38
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-34 (page 4 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 2) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 50.06 0.00 406.07 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 12.43 0.00 0.00 0.52 0.00 0.00 0.94 3.63 95.76
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 25,102 2 406 1,108 9,407 35,563 124,345 12,298 19,431
Gammarus spp. 2,237 186 187 86 13,991 225 397 699 821
Neomysis americana 176,371 80,958 7,175 47,709 218,177 127,289 242,297 386,249 296,468

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-35 (page 5 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 3) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.05 0.00 0.00 0.42 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.05 0.00 0.00 0.40 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 59.61 0.00 0.00 467.97 5.79 3.13 0.00 0.00 0.00
yolk sac larvae 1.02 0.00 0.00 3.38 4.34 0.00 0.47 0.00 0.00
post-yolk sac larvae 1.40 0.00 0.45 5.48 5.30 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.56 0.00 0.00 2.29 215 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 8,613.25 0.00 0.00 4,834.16 4,425.96 36,525.37 18,734.65 1,672.38 2,713.47
yolk sac larvae 0.05 0.00 0.00 0.42 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1,219.15 0.00 0.00 0.48 0.00 0.43 3.31 4,635.29 5,113.70
juvenile 41.23 0.00 0.00 0.00 0.00 0.00 0.00 266.28 63.58
adult 3.60 0.00 0.00 23.40 4.19 0.81 0.43 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

EEP04001 4-80 Chapter 4-Ichthyoplankton Effort



Table 4-35 (page 6 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 3) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.16 0.43 0.00 0.87 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 16.65 0.00 5.13 0.00 0.00 0.00 121.79 0.00 6.30
yolk sac larvae 0.39 0.00 0.00 0.00 0.00 0.00 0.00 3.13 0.00
post-yolk sac larvae 28.96 0.00 0.00 0.00 0.00 0.00 0.00 191.13 40.53
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 9,986 0 6 5,339 4,448 36,530 18,861 6,768 7,938
Gammarus spp. 5,903 268 393 121 404 65 23,395 2,851 17,981
Neomysis americana 154,467 78,277 111,753 101,046 106,151 26,991 173,338 353,283 284,894

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.

EEP04001 4-80 Chapter 4-Ichthyoplankton Effort



Table 4-36 (page 7 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 4) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 48.10 0.00 0.00 320.42 64.38 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.09 0.38 0.00 0.00 15.11 0.89 0.34 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.91 0.00 0.00 0.00 2.06 1.21 0.69 3.33 0.00
juvenile 0.08 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00
adult 0.55 0.40 0.00 0.00 0.00 0.00 0.34 0.43 3.25
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 7,589.86 0.00 0.00 32.45 7,486.21 21,788.54 7,199.77 21,870.90 2,341.02
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 952.14 0.00 0.00 0.00 0.00 0.00 157.84 3,687.95 3,771.33
juvenile 27.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 220.83
adult 7.08 0.00 0.44 6.95 35.29 2.59 1.81 5.63 3.90
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.05 0.00 0.00 0.00 0.00 0.39 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-36 (page 8 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 4) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 16.90 0.00 5.21 0.42 0.00 0.00 0.00 129.54 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 3.96 0.00 0.00 0.00 0.00 0.00 5.17 18.63 7.90
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 8,649 1 6 360 7,603 21,794 7,367 25,716 6,348
Gammarus spp. 406 125 117 155 765 148 793 1,018 129
Neomysis americana 97,138 23,908 15,443 251,430 79,626 63,736 91,817 194,767 56,381

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-37 (page 9 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 5) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.08 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.63 0.00 0.00 1.03 2.34 0.53 1.16 0.00 0.00
juvenile 0.40 3.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.07 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 3.79 0.00 0.00 0.00 8.26 0.66 3.60 11.10 6.69
juvenile 0.35 0.54 0.00 0.00 0.00 0.00 2.26 0.00 0.00
adult 0.92 1.65 0.00 0.00 0.00 0.00 0.53 0.56 4.66
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 203.95 0.00 0.00 0.00 26.41 2.00 100.11 1,212.24 290.84
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 734.43 0.00 0.00 0.00 0.00 0.00 264.56 3,561.41 2,049.45
juvenile 44.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 356.46
adult 23.46 1.62 0.52 22.42 120.39 11.45 7.28 22.76 1.22
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

EEP04001 4-84 Chapter 4-Ichthyoplankton Effort



Table 4-37 (page 10 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 5) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.75 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00
juvenile 1.53 0.00 0.00 0.00 0.00 0.00 0.00 12.27 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.26 0.00 0.00 0.00 0.00 2.10 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 55.29 0.00 0.00 0.00 0.00 0.66 11.71 334.40 95.56
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 1,070 8 1 24 157 17 397 5,155 2,805
Gammarus spp. 1,028 47 60 14 3,364 324 3,220 536 659
Neomysis americana 168,755 162,507 700,082 234,705 44,737 56,186 110,717 25,946 15,164

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-38 (page 11 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 6) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.15 0.00 0.00 0.00 0.00 1.23 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.24 0.00 0.00 1.93 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.14 0.00 0.00 0.00 1.16 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.03 0.00 1.23 0.00 7.01 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 3.77 0.00 0.00 0.00 3.15 3.69 0.00 14.67 8.63
juvenile 0.14 0.00 0.00 0.00 0.00 0.00 1.11 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 123.18 0.00 0.00 0.00 6.99 1.23 0.00 0.00 977.20
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 460.83 0.00 0.00 0.00 0.00 0.00 0.00 941.39 2,745.26
juvenile 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.45
adult 6.98 0.00 0.00 20.91 22.60 7.30 0.00 2.79 2.28
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.12 0.00 0.00 0.00 0.00 0.00 0.94 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

EEP04001 4-86 Chapter 4-Ichthyoplankton Effort



Table 4-38 (page 12 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 6) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.58 0.00 0.00 1.14 3.47 0.00 0.00 0.00 0.00
yolk sac larvae 1.24 0.00 0.00 2.94 7.01 0.00 0.00 0.00 0.00
post-yolk sac larvae 9.82 0.00 0.00 0.00 26.80 3.67 32.56 15.57 0.00
juvenile 1.05 0.00 0.00 0.00 0.00 0.00 1.1 7.33 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 17.85 0.00 0.00 0.00 0.00 0.00 0.00 61.74 81.07
juvenile 2.46 0.00 0.00 0.00 0.00 0.00 0.00 3.77 15.91
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 630 0 1 27 78 17 36 1,047 3,833
Gammarus spp. 19,495 14,681 1,474 1,025 1,650 3,065 122,670 4,967 6,424
Neomysis americana 436,387 7,472 130,343 3,053,597 56,741 41,804 77,677 86,081 37,383

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.

EEP04001 4-86 Chapter 4-Ichthyoplankton Effort



Table 4-39 (page 13 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 7) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.58 0.00 0.00 0.00 4.62 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.13 0.00 0.00 0.00 1.05 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.13 0.00 0.00 0.00 0.00 0.00 1.02 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.13 0.00 0.00 0.00 0.00 0.00 1.07 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.12 0.00 0.00 0.00 0.00 0.98 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 113.13 0.00 0.00 0.00 0.00 0.00 0.00 221.16 683.86
juvenile 0.65 0.00 0.00 0.00 0.00 0.98 0.00 0.00 4.23
adult 1.23 0.00 0.00 2.16 5.62 0.98 0.00 0.00 1.07
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.12 0.00 0.00 0.00 0.00 0.00 0.98 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-39 (page 14 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 7) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.28 0.00 0.00 0.00 0.00 2.21 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.48 0.00 0.00 3.82 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 11.30 0.00 0.00 0.00 0.00 17.67 0.00 72.74 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 65.03 0.00 0.00 517.90 0.00 2.33 0.00 0.00 0.00
yolk sac larvae 156.75 0.00 0.00 1,216.26 36.85 0.00 0.93 0.00 0.00
post-yolk sac larvae 110.79 0.00 0.00 0.00 404.35 163.13 69.19 247.33 2.31
juvenile 1.95 0.00 0.00 0.00 0.00 0.00 1.07 7.56 6.94
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 11.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 94.15
juvenile 2.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.65
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 2.77 0.00 0.00 22.14 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 9.24 0.00 0.00 17.57 2.38 44.71 4.01 5.28 0.00
juvenile 0.38 0.00 0.00 0.00 0.00 0.00 1.96 1.09 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 489 0 0 1,780 455 233 80 555 810
Gammarus spp. 92,262 4,943 1,400 33,023 15,424 123,673 441,296 70,765 47,570
Neomysis americana 46,393 23 622 152,879 8,860 27,273 241 49,527 131,715

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-40 (page 15 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 8) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 99.45 0.00 0.00 67.55 561.83 85.58 37.57 43.10 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.18
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.61 0.00 0.00 0.00 0.00 0.00 0.00 4.86 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 5,050.46 0.00 0.00 0.00 0.00 0.00 0.00 39,824.23 579.47
juvenile 29.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 239.47
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-40 (page 16 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 8) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 16.92 0.00 0.00 0.00 57.93 9.51 37.57 25.86 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.08 0.00 0.00 0.00 0.00 0.00 0.00 8.62 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 109.12 0.00 0.00 858.56 9.65 4.75 0.00 0.00 0.00
yolk sac larvae 286.34 0.00 0.00 1,949.17 196.84 9.51 135.24 0.00 0.00
post-yolk sac larvae 66,035.43 0.00 0.00 0.00 8,5622.94 1,779.38 393.41| 517,579.36 8.35
juvenile 3,117.02 0.00 0.00 0.00 0.00 0.00 0.00 24,892.30 43.89
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 5.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.10
juvenile 4.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 36.63
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 1.65 0.00 8.54 4.67 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 11.94 0.00 0.00 95.52 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 10,859.30 0.00 0.00 180.86 1,847.08 2,813.33 2,137.51 79,874.76 20.88
juvenile 6,845.10 0.00 0.00 0.00 0.00 0.00 0.00 54,758.32 244
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 92,474 0 9 3,156 11,196 4,702 2,741 717,011 975
Gammarus spp. 340,119 379 8,804 21,183 1,032,951 666,243 534,997 329,003 127,394
Neomysis americana 18,206 0 152 660 0 14 18 131 144,671

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-41 (page 17 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 9) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 138.98 0.00 1.22 35.22 141.46 512.20 0.00 394.19 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 3.82 0.00 30.41 248 0.00 3.00 0.00 0.00 0.00
yolk sac larvae 3.10 0.00 8.39 16.61 0.00 0.87 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 1.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.22
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.20 0.00 0.00 0.98 0.00 9.54 1.62 5.05 0.00
juvenile 0.97 0.00 0.00 0.00 0.00 0.00 0.81 2.58 4.14
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.22 0.00 0.00 0.00 0.00 0.87 0.00 0.83 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.41 0.00 0.00 0.00 0.00 0.86 2.37 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 28.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 222.22
juvenile 6.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.71
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.17
juvenile 5.00 0.00 0.00 0.00 0.00 0.00 0.86 0.00 38.13
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-41 (page 18 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 9) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.12 0.00 1.22 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 19.09 0.00 0.00 5.47 62.65 30.38 0.00 50.39 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 9.25 0.00 0.00 0.00 0.00 0.00 0.86 71.28 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 203.68 0.00 15.49 17.64 1,546.21 10.75 1.73 0.00 0.00
yolk sac larvae 35.81 0.00 0.00 39.40 47.52 188.37 3.17 0.83 0.00
post-yolk sac larvae 156.43 0.00 0.00 0.00 629.54 400.41 1.59 181.05 7.54
juvenile 8.88 0.00 0.00 0.00 0.00 0.00 0.81 2.51 65.96
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 66.07 0.00 489.00 121.63 0.99 1.50 0.00 0.00 0.00
yolk sac larvae 12.19 0.00 1.22 49.96 1.93 42.23 0.00 0.00 0.00
post-yolk sac larvae 305.69 0.00 0.00 153.79 502.50 526.59 2.47 1,141.23 57.79
juvenile 12.36 0.00 0.00 0.00 0.00 0.00 0.00 18.09 78.35
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 1,021 0 547 443 2,933 1,728 16 1,868 541
Gammarus spp. 125,130 51 170 1,296 84,806 323,908 31,622 124,799 409,394
Neomysis americana 211 0 8 12 0 1 1,621 1 6

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-42 (page 19 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 10) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 266.61 0.00 0.85 226.13 1,172.29 279.81 391.76 60.43 1.63
juvenile 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.83 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 6.66 8.13 9.48 19.28 12.32 4.04 0.00 0.00 0.00
yolk sac larvae 56.03 0.00 3.51 432.14 9.12 1.78 0.00 1.68 0.00
post-yolk sac larvae 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.61
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.11 0.00 0.00 0.85 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.86 0.00 0.00 1.84 0.00 5.04 0.00 0.00 0.00
post-yolk sac larvae 5.24 0.00 0.00 5.55 6.77 21.18 3.48 4.96 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.11 0.00 0.00 0.85 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.67
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.41 0.00 0.00 0.00 0.00 0.00 0.00 0.84 2.41
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-42 (page 20 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 10) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 33.57 0.00 0.00 60.38 100.03 17.44 57.21 21.65 6.50
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.98 0.00 0.00 7.86 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 61.80 0.00 0.00 7.36 472.22 14.81 0.00 0.00 0.00
yolk sac larvae 30.51 0.00 0.00 67.15 112.17 3.16 59.18 2.45 0.00
post-yolk sac larvae 169.76 0.00 0.00 0.00 1,253.39 9.49 87.03 8.20 0.00
juvenile 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.81
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.11 0.00 0.00 0.00 0.00 0.89 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 39.25 2.44 78.70 182.98 46.67 3.23 0.00 0.00 0.00
yolk sac larvae 27.02 0.00 0.00 104.84 48.50 27.49 15.66 19.62 0.00
post-yolk sac larvae 435.81 0.00 0.00 375.76 497.04 174.95 2,245.69 166.14 26.89
juvenile 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.71
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 1,137 11 93 1,493 3,731 563 2,860 287 52
Gammarus spp. 47,626 17 49 1,437 29,494 55,213 54,786 16,458 223,553
Neomysis americana 3 0 1 6 4 6 1 0 3

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-43 (page 21 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 11) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 489.53 0.00 2.53 1,190.32 652.02 1,773.00 195.43 98.70 4.24
juvenile 0.84 0.00 0.00 0.00 0.00 0.00 0.00 6.72 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 38.23 0.00 67.47 220.53 14.46 3.41 0.00 0.00 0.00
yolk sac larvae 451.06 0.86 5.69 3,564.95 17.62 19.38 0.00 0.00 0.00
post-yolk sac larvae 2.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.85
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.86
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.46 0.00 0.86 0.94 1.89 0.00 0.00 0.00 0.00
yolk sac larvae 24.79 0.00 0.00 85.65 10.35 102.29 0.00 0.00 0.00
post-yolk sac larvae 53.40 0.00 0.00 47.96 12.62 302.40 34.09 29.21 0.90
juvenile 1.67 0.00 0.00 0.00 0.00 0.00 0.82 6.72 5.83
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 2.19 0.00 0.00 17.52 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.12 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.23 0.00 0.00 0.00 0.00 1.87 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 243
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 5.86 0.00 0.00 0.00 0.00 0.00 0.00 0.81 46.08
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-43 (page 22 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 11) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 93.78 0.00 0.00 490.12 78.59 67.45 19.02 16.59 14.92
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 37.01 0.00 0.00 5.72 212.39 75.17 2.76 0.00 0.00
yolk sac larvae 11.85 0.00 0.00 57.36 32.43 0.00 3.29 1.68 0.00
post-yolk sac larvae 54.83 0.00 0.00 4.23 410.40 17.30 0.00 5.15 1.57
juvenile 0.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.59
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 35.91 0.00 14.15 199.47 63.83 6.96 2.87 0.00 0.00
yolk sac larvae 107.42 0.00 0.00 212.88 27.22 549.69 53.67 15.94 0.00
post-yolk sac larvae 481.82 0.00 0.00 737.81 415.33 874.48 1,073.22 686.82 66.89
juvenile 0.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.58
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 1,894 1 91 6,835 1,950 3,793 1,385 868 166
Gammarus spp. 36,059 17 57 284 7,707 51,249 45,484 6,034 177,643
Neomysis americana 4 0 0 11 3 4 1 0 10

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-44 (page 23 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 12) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 551.20 0.00 0.00 1,175.42 2,924.89 269.47 13.55 20.81 5.43
juvenile 0.34 0.00 0.00 0.00 0.00 0.00 0.00 272 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 132.57 0.00 72.85 714.61 269.34 3.75 0.00 0.00 0.00
yolk sac larvae 105.92 0.00 0.80 422.71 102.72 312.89 8.25 0.00 0.00
post-yolk sac larvae 2.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.48
juvenile 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.63
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 57.00 0.00 2.60 393.43 32.18 23.65 413 0.00 0.00
yolk sac larvae 35.36 0.00 0.00 148.89 102.27 29.06 2.64 0.00 0.00
post-yolk sac larvae 121.75 0.00 0.00 326.52 287.40 163.26 88.77 36.49 71.52
juvenile 1.77 0.00 0.00 0.00 0.00 0.00 0.00 3.42 10.77
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.90
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.89
juvenile 2.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.02
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-44 (page 24 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 12) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 42.58 0.00 0.80 127.93 179.19 11.71 17.05 0.00 9.06
juvenile 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.83 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 9.88 0.00 2.60 0.81 20.66 8.61 46.32 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.79 0.00 0.00 0.00 5.86 3.12 0.83 0.92 3.58
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.88
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 37.91 0.00 13.86 102.56 166.41 16.85 3.58 0.00 0.00
yolk sac larvae 70.26 0.00 0.00 170.82 284.08 46.69 47.72 12.81 0.00
post-yolk sac larvae 303.47 0.00 0.00 89.32 570.07 243.91 3.65 756.08 764.76
juvenile 1.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.85
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 1,478 0 94 3,673 4,945 1,133 236 834 917
Gammarus spp. 38,349 11 27 197 1,958 18,549 11,924 9,393 264,730
Neomysis americana 7 0 1 50 1 3 0 1 0

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-45 (page 25 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 13) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 473.65 0.00 0.00 899.97 2,795.45 6.06 35.08 26.57 26.08
juvenile 0.21 0.00 0.00 0.00 0.00 0.00 0.00 1.67 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 11.84 3.28 0.00 8.49 8.57 38.49 35.91 0.00 0.00
yolk sac larvae 316.59 0.00 1.85 1,490.09 828.03 178.40 34.36 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 30.01 0.00 2417 83.14 39.78 29.65 63.34 0.00 0.00
yolk sac larvae 65.40 0.00 0.00 355.28 136.02 6.66 24.41 0.81 0.00
post-yolk sac larvae 144.85 0.00 0.00 356.29 550.95 5.03 144.27 71.59 30.71
juvenile 1.67 0.00 0.00 0.00 0.00 0.00 0.00 4.38 8.99
adult 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.86 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.82
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.72
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-45 (page 26 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 13) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.21 0.00 0.00 1.71 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 17.91 0.00 0.00 4.36 88.18 2.05 10.56 7.47 32.10
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.64 0.00 0.00 0.00 0.00 0.00 0.00 5.16 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 1.39 0.00 0.00 0.00 0.00 8.22 2.89 0.00 0.00
yolk sac larvae 0.11 0.00 0.87 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.24 0.00 0.00 0.00 0.00 0.00 0.98 0.00 0.97
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.85
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 19.70 0.00 0.00 26.84 48.13 77.04 5.57 0.00 0.00
yolk sac larvae 52.69 0.00 0.00 149.69 133.34 3.00 85.97 49.53 0.00
post-yolk sac larvae 37.71 0.00 0.00 0.00 20.40 0.00 1.97 40.75 238.59
juvenile 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.53
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 1,176 3 27 3,376 4,649 355 445 209 343
Gammarus spp. 8,056 18 23 273 2,691 1,055 3,548 6,166 50,676
Neomysis americana 357 3 0 33 0 9 10 1 2,804

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-46 (page 27 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 14) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 130.83 0.00 0.00 16.93 855.79 1.88 6.09 1.89 19.07
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 22.79 0.00 27.63 100.71 0.98 24.04 3.48 25.48 0.00
yolk sac larvae 326.41 0.00 0.00 368.68 1,598.65 637.25 6.71 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 1.93 0.00 0.00 3.48 2.45 7.53 1.95 0.00 0.00
yolk sac larvae 1.26 0.00 0.00 1.98 7.15 0.00 0.00 0.94 0.00
post-yolk sac larvae 34.74 0.00 0.00 0.00 231.82 1.02 0.87 9.29 34.95
juvenile 2.58 0.00 0.00 0.00 0.00 0.00 0.00 0.90 19.70
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic Croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.74
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.25
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-46 (page 28 of 28)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 14) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2003

Species (Taxon) by All April May June July
Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8

Clupeidae

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 240 0.00 0.00 0.87 17.37 0.00 0.00 0.94 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Morone spp.

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Striped bass

egg 0.49 0.00 0.00 0.00 0.00 0.00 3.90 0.00 0.00
yolk sac larvae 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.97 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.92
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch

egg 63.03 0.00 0.00 162.80 205.40 37.71 98.32 0.00 0.00
yolk sac larvae 59.72 0.00 0.00 9.43 131.84 7.19 139.88 189.45 0.00
post-yolk sac larvae 4.43 0.00 0.00 0.87 30.08 1.79 0.00 0.90 1.79
juvenile 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.67
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 652 0 28 666 3,082 718 261 231 88
Gammarus spp. 4,603 27 41 281 4,445 1,071 894 4,531 25,530
Neomysis americana 12 0 1 87 1 3 0 0 3

Note: Event 1 occurred April 1-14.
Event 2 occurred April 15-24.
Event 3 occurred May 6-15.
Event 4 occurred May 19-27.
Event 5 occurred June 2-10.
Event 6 occurred June 17-25.
Event 7 occurred July 1-15.
Event 8 occurred July 15-25.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-33 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 1) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 230.75 0.00 8.56 1,148.30 418.79 270.35 0.00 0.00 0.00
yolk sac larvae 0.03 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.91 0.00 0.00 0.00 3.83 3.42 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.76 0.00 0.00 0.00 6.05 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.17 0.00 0.00 0.00 0.28 0.82 0.00 0.30 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 66,811.36 0.00 0.00 2.96| 121,447.44| 367,156.82 11,071.54 32,429.71 2,382.44
yolk sac larvae 0.11 0.00 0.00 0.00 0.00 0.84 0.00 0.00 0.00
post-yolk sac larvae 5,048.84 0.00 0.00 0.00 1.39 152.58 6,916.87 3,801.20 29,518.71
juvenile 2.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.45
adult 0.34 0.00 0.00 0.00 2.22 0.54 0.00 0.00 0.00
undetermined larvae 190.47 0.00 0.00 0.00 1,523.76 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-33 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 1) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.57 0.00 0.00 0.30 4.28 0.00 0.00 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 6,552.68 0.00 1,150.28 4,411.03 0.00 224.44 2,967.63 42,114.82 1,553.23
yolk sac larvae 0.49 0.00 0.00 0.00 0.00 0.00 0.00 3.95 0.00
post-yolk sac larvae 57.75 0.00 0.00 0.00 0.28 11.48 84.89 127.99 237.36
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.28 0.00 0.00 0.00 0.00 0.00 0.00 2.20 0.00
White perch
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 78,898 0 1,159 5,563 123,409 367,821 21,041 78,480 33,713
Gammarus spp. 442 162 25 187 505 317 243 1,484 616
Neomysis americana 49,867 19,367 6,553 78,625 31,801 64,057 60,231 85,590 52,714

Note: Event 1 occurred April 1-15.

EEP05001

Event 2 occurred April 19-27.

Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.

Event 6 occurred June 14-25.

Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-34 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 2) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 31.72 0.00 0.00 253.30 0.42 0.00 0.00 0.00 0.00
yolk sac larvae 0.05 0.00 0.00 0.00 0.00 0.43 0.00 0.00 0.00
post-yolk sac larvae 0.79 0.00 0.00 0.00 4.18 2.13 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.16 0.00 0.00 0.00 1.28 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.05 0.00 0.00 0.00 0.42 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.46 0.00 0.00 0.00 13.36 3.02 231 0.97 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.06 0.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 30,213.70 0.00 0.00 4.84 79,149.75| 109,967.01 9,359.32 27,882.37 15,346.29
yolk sac larvae 0.65 0.00 0.00 0.00 0.00 1.35 0.00 3.86 0.00
post-yolk sac larvae 3,471.64 0.00 0.00 0.00 0.87 604.02 13,306.27 6,366.00 7,495.94
juvenile 5.53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.25
adult 5.76 0.00 0.50 12.17 31.20 0.89 0.00 0.43 0.87
undetermined larvae 0.68 0.00 0.00 0.00 5.42 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.05 0.00 0.00 0.00 0.42 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-34 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 2) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 878.09 0.00 375.18 986.42 0.00 0.00 295.02 3,706.62 1,661.51
yolk sac larvae 0.48 0.00 0.00 0.00 0.00 0.00 0.00 3.86 0.00
post-yolk sac larvae 117.76 0.00 0.00 0.00 6.45 13.64 429.09 295.89 197.05
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 34,730 0 376 1,257 79,214 110,592 23,392 38,260 24,746
Gammarus spp. 1,868 488 72 578 421 283 3,378 3,632 6,193
Neomysis americana 77,354 73,687 36,658 287,156 71,877 68,912 17,474 7,725 55,345

Note: Event 1 occurred April 1-15.

EEP05001

Event 2 occurred April 19-27.

Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.

Event 6 occurred June 14-25.

Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-35 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 3) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 143.34 0.00 0.00 161.16 25.50 960.03 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.25 0.00 0.00 0.82 14.71 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.11 0.00 0.00 0.00 0.00 0.84 0.00 0.00 0.00
post-yolk sac larvae 4.48 0.00 0.00 3.23 6.08 17.18 0.00 9.32 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 18,541.81 0.00 0.00 0.83 9,774.21| 131,195.29 6,488.37 783.55 92.22
yolk sac larvae 3.75 0.00 0.00 0.00 0.00 23.80 6.19 0.00 0.00
post-yolk sac larvae 5,708.95 0.00 0.00 0.00 0.00 3,687.23 15,585.06 13,303.00 13,096.31
juvenile 58.72 0.00 0.00 0.00 0.00 0.00 0.00 112.65 357.08
adult 3.54 0.00 0.00 2.04 24.57 1.71 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-35 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 3) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.05 0.00 0.00 0.00 0.40 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 3,771.01 0.00 1,820.92 534.37 102.45 21,765.37 5,242.59 418.33 284.07
yolk sac larvae 4.45 0.00 0.00 0.00 0.36 35.22 0.00 0.00 0.00
post-yolk sac larvae 214.59 0.00 0.00 0.00 0.00 706.79 723.53 130.09 156.31
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 28,457 0 1,821 702 9,948 158,393 28,046 14,757 13,986
Gammarus spp. 338 67 146 104 113 25 88 949 1,209
Neomysis americana 59,213 10,277 23,256 206,814 29,424 20,511 42,503 120,588 20,332

Note: Event 1 occurred April 1-15.
Event 2 occurred April 19-27.
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Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.

Event 6 occurred June 14-25.

Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-36 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 4) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 34.59 0.00 0.00 276.69 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.26 0.00 0.00 0.00 11.63 0.00 6.47 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.38 0.00 0.00 0.41 5.60 3.41 9.59 0.00 0.00
juvenile 1.24 0.00 0.00 0.00 0.00 0.00 6.47 3.02 0.41
adult 1.29 0.00 0.00 0.00 0.00 0.00 0.00 3.21 7.08
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 10,550.34 0.00 0.00 0.00 27,425.85 52,182.40 1,191.87 46.54 3,5656.04
yolk sac larvae 1.42 0.00 0.00 0.00 0.00 11.36 0.00 0.00 0.00
post-yolk sac larvae 2,500.80 0.00 0.00 0.00 0.39 2,184.59 11,566.53 3,102.37 3,152.57
juvenile 67.28 0.00 0.00 0.00 0.00 0.00 0.00 184.21 354.07
adult 4.92 0.00 10.65 0.85 25.82 1.21 0.38 0.41 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.05 0.00 0.00 0.00 0.00 0.39 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-36 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 4) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.05 0.00 0.00 0.44 0.00 0.00 0.00 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 91.54 0.00 81.83 439.20 0.00 0.00 7.16 0.00 204.12
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 27.62 0.00 0.00 0.00 0.44 90.32 102.31 18.55 9.31
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 13,286 0 92 718 27,470 54,474 12,891 3,358 7,284
Gammarus spp. 693 30 226 50 29 73 807 1,020 3,313
Neomysis americana 74,170 49,459 125,445 215,777 87,450 58,332 14,746 24,145 18,005

Note: Event 1 occurred April 1-15.
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Event 2 occurred April 19-27.

Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.

Event 6 occurred June 14-25.

Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-37 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 5) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.08 0.00 0.00 0.61 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.59 0.62 0.00 0.58 3.52 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.07 0.00 0.00 0.58 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 7.03 0.00 0.00 13.22 19.89 7.80 10.81 1.15 3.36
juvenile 0.14 0.00 0.00 0.00 0.00 0.00 0.58 0.56 0.00
adult 0.78 0.00 0.62 0.00 0.00 114 0.60 1.72 2.18
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 2,591.10 0.00 0.00 0.00 15,784.31 2,121.65 2,269.28 165.77 387.78
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 859.89 0.00 0.00 0.00 0.60 1,539.40 2,731.23 1,047.13 1,560.74
juvenile 95.55 0.00 0.00 0.00 0.00 0.00 0.00 161.80 602.58
adult 13.73 0.62 15.07 4.98 42.76 2.48 7.74 34.51 1.68
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-37 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 5) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.23 1.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.08 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 29.42 0.00 0.00 0.00 0.00 188.26 16.69 7.23 23.22
juvenile 0.25 0.00 0.00 0.00 0.00 0.00 0.00 2.02 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 3,599 3 16 20 15,851 3,861 5,037 1,422 2,582
Gammarus spp. 210 a7 187 101 21 544 233 363 187
Neomysis americana 127,455 280,538 485,140 63,434 73,408 29,109 57,520 20,853 9,637

Note: Event 1 occurred April 1-15.
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Event 2 occurred April 19-27.
Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.
Event 6 occurred June 14-25.
Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-38 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 6) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.06 111 0.00 0.00 15.38 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 7.32 0.00 0.00 0.00 35.61 15.64 0.00 7.31 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.26 0.00 0.00 0.00 1.16 0.00 0.00 0.89 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 457.07 0.00 0.00 0.00 548.31 2,144.30 296.79 517.13 150.05
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 277.93 0.00 0.00 0.00 3.49 1,304.14 622.93 209.51 83.40
juvenile 16.52 0.00 0.00 0.00 0.00 0.00 0.00 40.21 91.95
adult 8.24 0.00 2.06 16.79 25.13 5.67 10.44 1.84 3.99
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-38 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 6) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.30 0.00 0.00 0.00 2.36 0.00 0.00 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.12 0.00 0.00 0.00 0.98 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.15 0.00 0.00 0.00 1.16 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.15 0.00 0.00 0.00 0.00 0.00 1.18 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 16.52 0.00 0.00 0.00 1.16 37.81 72.31 2.70 18.22
juvenile 0.69 0.00 0.00 0.00 0.00 1.15 0.00 2.19 2.15
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.15 0.00 0.00 0.00 1.18 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.26 0.00 2.07 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 788 1 4 17 636 3,509 1,004 782 350
Gammarus spp. 4,007 439 20,953 1,410 2,906 1,203 1,870 396 2,881
Neomysis americana 73,868 327,875 130,101 17,576 50,979 14,387 4,229 12,641 33,159

Note: Event 1 occurred April 1-15.
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Event 2 occurred April 19-27.

Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.

Event 6 occurred June 14-25.

Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-39 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 7) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.15 0.00 117 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.50 0.00 0.00 0.00 12.01 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.68 0.00 0.00 0.00 6.05 1.21 0.00 14.15 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.43 0.00 0.00 0.00 1.08 0.00 2.40 0.00 0.00

Bay anchovy

egg 1.95 0.00 0.00 0.00 10.82 4.74 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 160.95 0.00 0.00 0.00 0.00 296.11 623.87 236.28 131.37
juvenile 10.20 0.00 0.00 0.00 0.00 0.00 0.00 21.07 60.57
adult 1.73 0.00 0.00 341 6.94 0.00 2.28 124 0.00
undetermined larvae 4.22 0.00 0.00 0.00 0.00 33.80 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-39 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 7) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.13 0.00 0.00 0.00 0.00 0.00 1.07 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 4.37 0.00 0.00 0.00 34.93 0.00 0.00 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 115.68 0.00 0.00 10.49 893.27 21.69 0.00 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 207.86 0.00 1,661.87 1.03 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.15 0.00 0.00 121 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 70.39 0.00 0.00 0.00 469.63 86.88 6.62 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 54.00 0.00 0.00 0.00 0.00 89.86 320.14 11.95 10.05
juvenile 15.98 0.00 0.00 0.00 0.00 2.74 121.84 124 2.02
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 0.96 0.00 4.13 0.00 0.00 3.58 0.00 0.00 0.00
yolk sac larvae 1.46 0.00 11.69 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 6.72 0.00 0.00 0.00 53.74 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.73 111 3.51 121 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 662 1 1,682 17 1,488 541 1,078 286 204
Gammarus spp. 88,366 20,702 104,348 80,379 295,645 19,429 27,749 39,543 119,132
Neomysis americana 30,200 43,982 68 303 613 27,333 25,747 104,242 39,310

Note: Event 1 occurred April 1-15.
Event 2 occurred April 19-27.

EEP05001

Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.

Event 6 occurred June 14-25.

Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-40 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 8) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 14.07 0.00 0.00 0.00 112.53 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.57 0.00 0.00 0.00 2.41 0.00 2.11 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.63 0.00 0.00 0.00 0.00 5.97 0.00 4.75 2.30
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 72.76 0.00 0.00 0.00 0.00 266.91 128.51 138.34 48.35
juvenile 451 0.00 0.00 0.00 0.00 0.00 0.00 11.08 25.02
adult 0.56 0.00 0.00 0.00 0.00 4.46 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.50 0.00 0.00 0.00 0.00 3.98 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-40 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 8) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 497 0.00 0.00 0.00 37.51 0.00 0.00 2.22 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 69.81 0.00 0.00 0.00 558.51 0.00 0.00 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 273.54 0.00 0.00 930.43 1,222.13 35.73 0.00 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 384.47 0.00 3,063.62 12.10 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.59 0.00 0.00 0.00 4.69 0.00 0.00 0.00 0.00
post-yolk sac larvae 57.36 0.00 0.00 0.00 292.08 148.00 18.80 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 4.17 0.00 0.00 0.00 0.00 1.99 29.83 1.58 0.00
juvenile 1.02 0.00 0.00 0.00 0.00 0.00 6.61 1.58 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 14.17 0.00 110.94 242 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 66.96 0.00 0.00 19.36 463.98 45.20 7.15 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.31 0.00 0.00 0.00 0.00 247 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 972 0 3,175 964 2,694 515 193 160 76
Gammarus spp. 267,270 2,330 5,104 111,964 1,566,651 45,625 101,271 153,411 151,805
Neomysis americana 7,137 2 0 5 0 20,097 1,313 35,672 10

Note: Event 1 occurred April 1-15.

EEP05001

Event 2 occurred April 19-27.
Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.
Event 6 occurred June 14-25.
Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-41 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 9) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 58.57 0.00 0.00 146.62 321.91 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 0.30 0.00 242 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 1.69 0.00 0.81 10.89 1.83 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.40 0.00 0.00 0.00 0.00 2.36 0.00 0.82 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.11 0.00 0.00 0.91 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.85 0.00 0.00 0.00 6.80 0.00 0.00 0.00 0.00
juvenile 0.30 0.00 0.00 0.00 0.00 0.84 0.82 0.00 0.76
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.33 0.00 0.00 0.00 0.00 1.94 0.00 0.70 0.00
juvenile 0.31 0.00 0.00 0.00 0.00 1.60 0.86 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.10 0.00 0.83 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 34.93 0.00 0.00 0.00 0.00 0.00 72.14 139.83 67.45
juvenile 6.14 0.00 0.00 0.00 0.00 0.00 0.00 19.40 29.74
adult 0.20 0.00 0.00 0.00 0.00 1.58 0.00 0.00 0.00
undetermined larvae 1.24 0.00 0.00 0.00 0.00 0.00 9.90 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 1.15 0.00 0.00 0.00 0.00 4.47 1.60 0.83 2.27
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-41 (page 2 of 2)

PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 9) for each life stage

of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.20 0.00 161 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 57.79 0.00 0.00 2.72 458.93 0.00 0.00 0.69 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 59.57 0.00 0.00 177.88 289.26 9.39 0.00 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 78.07 0.00 0.00 51.29 62.46 486.19 24.59 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 4.96 0.00 0.00 33.87 5.83 0.00 0.00 0.00 0.00
yolk sac larvae 17.82 0.00 0.00 24.07 118.47 0.00 0.00 0.00 0.00
post-yolk sac larvae 68.68 0.00 0.00 198.13 33.70 288.57 28.34 0.69 0.00
juvenile 0.36 0.00 0.00 0.00 0.00 0.00 0.80 2.08 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 12.27 1.63 66.82 28.83 0.92 0.00 0.00 0.00 0.00
yolk sac larvae 13.32 0.00 7.54 26.98 72.08 0.00 0.00 0.00 0.00
post-yolk sac larvae 229.24 0.00 0.00 410.19 646.44 745.08 31.31 0.00 0.90
juvenile 1.76 0.00 0.00 0.00 0.00 1.67 251 7.61 2.26
adult 0.44 0.00 0.00 0.90 0.00 0.97 1.64 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 651 2 80 1,113 2,019 1,545 174 173 103
Gammarus spp. 227,946 371 2,264 146,756 68,591 375,855 996,070 129,995 103,663
Neomysis americana 8 0 0 4 3 24 1 31 0

Note: Event 1 occurred April 1-15.

EEP05001

Event 2 occurred April 19-27.
Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.
Event 6 occurred June 14-25.
Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-42 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 10) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 95.33 0.00 6.32 232.24 444.68 77.92 1.50 0.00 0.00
juvenile 0.66 0.00 0.00 0.00 0.00 0.00 1.50 3.79 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 11.78 0.97 4.27 5.55 83.47 0.00 0.00 0.00 0.00
yolk sac larvae 10.97 0.00 10.96 69.37 7.47 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.96 0.00 0.00 0.00 0.00 22.16 1.55 0.00 0.00
juvenile 0.34 0.00 0.00 0.00 0.00 2.69 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.82 0.00 0.00 4.64 1.92 0.00 0.00 0.00 0.00
post-yolk sac larvae 10.02 0.00 0.00 1.83 52.76 25.55 0.00 0.00 0.00
juvenile 152 0.00 0.00 0.00 0.00 9.60 161 0.91 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.78 0.00 0.00 6.22 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.94 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 13.70 0.00 0.00 0.00 0.00 0.00 31.82 74.36 3.39
juvenile 1.28 0.00 0.00 0.00 0.00 0.00 0.00 8.51 1.70
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 111 0.00 0.00 0.00 0.00 4.07 4.84 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-42 (page 2 of 2)

PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 10) for each life stage

of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 27.55 0.00 0.00 0.00 162.32 58.05 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 211.37 0.00 0.00 78.85 1,230.10 361.52 3.11 17.35 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.11 0.00 0.00 0.00 0.00 0.00 0.86 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 75.29 0.00 0.00 3.60 207.55 364.80 26.40 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 1.35 0.00 2.69 5.43 2.67 0.00 0.00 0.00 0.00
yolk sac larvae 2.44 0.00 0.00 0.93 18.60 0.00 0.00 0.00 0.00
post-yolk sac larvae 72.44 0.00 0.00 0.00 18.43 547.13 12.06 1.92 0.00
juvenile 0.42 0.00 0.00 0.00 0.00 0.00 1.67 0.94 0.74
adult 0.09 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 18.04 0.00 56.78 17.66 69.06 0.84 0.00 0.00 0.00
yolk sac larvae 29.79 0.00 9.45 86.74 142.16 0.00 0.00 0.00 0.00
post-yolk sac larvae 281.37 0.00 0.00 123.09 928.74 1,164.68 34.43 0.00 0.00
juvenile 1.69 0.00 0.00 0.00 0.00 0.00 4.23 9.33 0.00
adult 0.34 0.00 1.83 0.00 0.00 0.90 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 874 1 92 636 3,370 2,640 126 118 6
Gammarus spp. 346,700 153 910 5,471 29,167 1,406,435 612,808 357,946 360,711
Neomysis americana 2 0 0 19 0 0 0 0 0

Note: Event 1 occurred April 1-15.

EEP05001

Event 2 occurred April 19-27.
Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.
Event 6 occurred June 14-25.
Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-43 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 11) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 345.47 0.00 0.00 530.14 1,991.79 232.83 9.00 0.00 0.00
juvenile 0.29 0.00 0.00 0.00 0.00 0.00 2.29 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 50.42 0.00 13.12 71.39 318.88 0.00 0.00 0.00 0.00
yolk sac larvae 8.45 0.00 20.78 35.44 11.39 0.00 0.00 0.00 0.00
post-yolk sac larvae 5.97 0.00 0.00 0.00 0.00 36.39 8.64 2.70 0.00
juvenile 0.41 0.00 0.00 0.00 0.00 3.30 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 0.53 0.00 0.94 3.28 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 23.94 0.00 0.00 39.02 152.46 0.00 0.00 0.00 0.00
post-yolk sac larvae 44.95 0.00 0.00 54.13 189.01 114.96 1.53 0.00 0.00
juvenile 3.68 0.00 0.00 0.00 0.00 26.44 3.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 2.03 0.00 0.00 16.25 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.44 0.00 0.00 0.00 0.00 0.00 0.00 3.56 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 19.58 0.00 0.00 0.00 0.00 0.00 7.80 142.96 5.91
juvenile 0.46 0.00 0.00 0.00 0.00 0.00 0.00 3.68 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.19 0.00 0.00 0.00 0.00 0.00 151 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 1.05 0.00 0.00 0.00 0.00 1.73 2.35 1.79 2.56
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-43 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 11) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 89.55 0.00 0.00 1.72 672.24 42.43 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 365.15 0.00 0.00 423.98 1,956.91 522.46 17.85 0.00 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.30 0.00 0.00 0.00 0.00 10.36 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 105.71 0.00 0.00 18.92 347.43 124.58 354.75 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 3.68 0.00 2.80 0.00 26.67 0.00 0.00 0.00 0.00
yolk sac larvae 6.59 0.00 0.00 0.00 52.75 0.00 0.00 0.00 0.00
post-yolk sac larvae 8.89 0.00 0.00 0.00 29.95 37.42 3.76 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 125.17 0.00 213.79 60.17 702.39 25.04 0.00 0.00 0.00
yolk sac larvae 38.30 0.00 11.63 56.68 237.19 0.86 0.00 0.00 0.00
post-yolk sac larvae 749.09 0.00 0.00 144.19 2,337.82 3,217.20 290.97 1.72 0.82
juvenile 0.43 0.00 0.00 0.00 0.00 2.53 0.88 0.00 0.00
adult 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.85 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 2,002 0 263 1,455 9,027 4,399 704 157 9
Gammarus spp. 275,895 24 94 2,134 26,508 879,973 316,597 607,005 374,829
Neomysis americana 0 0 0 2 0 0 0 0 0

Note: Event 1 occurred April 1-15.
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Event 2 occurred April 19-27.
Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.
Event 6 occurred June 14-25.
Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-44 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 12) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 329.30 0.00 0.00 455.82 1,847.67 310.44 20.43 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 104.06 8.94 95.58 618.37 109.62 0.00 0.00 0.00 0.00
yolk sac larvae 11.76 0.00 34.04 44.45 15.55 0.00 0.00 0.00 0.00
post-yolk sac larvae 3.62 0.00 0.00 0.00 0.00 0.00 26.43 2.56 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 56.27 0.00 360.78 75.11 14.24 0.00 0.00 0.00 0.00
yolk sac larvae 82.71 0.00 14.34 238.18 409.14 0.00 0.00 0.00 0.00
post-yolk sac larvae 377.74 0.00 0.00 404.67 2,206.86 398.93 9.74 0.84 0.86
juvenile 1.98 0.00 0.00 0.00 0.00 15.83 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 16.80 0.00 0.00 134.39 0.00 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 4.36 0.00 0.00 0.00 0.00 0.00 4.38 22.70 7.76
juvenile 0.59 0.00 0.00 0.00 0.00 0.00 0.00 4.73 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 1.13 0.00 0.00 0.00 0.00 0.00 0.00 5.39 3.61
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-44 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 12) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 43.47 0.00 0.00 0.00 282.41 23.84 41.48 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 722.74 0.00 3.17 355.47 5,043.41 315.83 59.75 4.30 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 187.00 0.00 0.00 0.00 765.54 562.43 168.06 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 7.76 0.00 0.87 0.00 61.20 0.00 0.00 0.00 0.00
yolk sac larvae 2.92 0.00 0.00 0.00 23.32 0.00 0.00 0.00 0.00
post-yolk sac larvae 8.72 0.00 0.00 0.00 7.84 53.48 8.44 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.20 0.00 0.00 0.00 0.00 0.00 1.60 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 64.09 7.61 127.11 266.03 111.99 0.00 0.00 0.00 0.00
yolk sac larvae 127.49 0.00 57.52 172.55 789.85 0.00 0.00 0.00 0.00
post-yolk sac larvae 1,712.93 0.00 0.00 55.28 5,862.90 6,929.56 850.37 5.34 0.00
juvenile 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.92
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 3,868 17 693 2,820 17,552 8,610 1,191 47 13
Gammarus spp. 150,966 13 66 1,728 16,547 205,377 212,560 375,652 395,787
Neomysis americana 0 0 0 0 0 0 0 0 0

Note: Event 1 occurred April 1-15.
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Event 2 occurred April 19-27.
Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.
Event 6 occurred June 14-25.
Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-45 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 13) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 383.80 0.00 0.86 55.21 932.75 1,744.32 337.25 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 38.58 2.48 3.76 300.77 161 0.00 0.00 0.00 0.00
yolk sac larvae 7.65 0.00 9.36 25.10 26.76 0.00 0.00 0.00 0.00
post-yolk sac larvae 3.12 0.00 0.00 0.00 0.00 0.00 18.62 6.31 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 20.69 0.00 95.56 62.69 7.28 0.00 0.00 0.00 0.00
yolk sac larvae 43.26 0.00 0.79 248.60 90.41 6.31 0.00 0.00 0.00
post-yolk sac larvae 222.60 0.00 0.00 199.67 423.55 1,124.90 31.74 0.95 0.00
juvenile 2.49 0.00 0.00 0.00 0.00 15.96 3.10 0.87 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 69.93 0.00 0.00 184.71 0.00 374.74 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.23 0.00 0.00 0.00 0.00 0.00 0.64 14.08 3.11
juvenile 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.86 0.78
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.34
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-45 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 13) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 100.31 0.00 0.00 1.00 0.00 552.37 68.31 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 295.21 0.00 0.00 33.33 1,019.08 1,087.04 216.78 5.45 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.10 0.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 47.75 0.00 0.00 0.00 5.01 344.11 31.97 0.95 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 0.67 0.00 4.44 0.00 0.90 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 1.13 0.00 0.00 0.00 0.00 0.00 9.02 0.00 0.00
juvenile 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.95 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 36.08 1.65 62.56 220.88 3.52 0.00 0.00 0.00 0.00
yolk sac larvae 123.57 0.00 10.45 88.57 875.27 14.28 0.00 0.00 0.00
post-yolk sac larvae 462.94 0.00 0.00 3.98 18.50 3,272.34 408.70 0.00 0.00
juvenile 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.95 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 1,863 5 188 1,425 3,405 8,536 1,126 31 7
Gammarus spp. 194,590 4 42 683 6,413 53,148 72,689 407,494 1,016,248
Neomysis americana 0 0 0 0 0 0 0 1 0

Note: Event 1 occurred April 1-15.
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Event 2 occurred April 19-27.
Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.
Event 6 occurred June 14-25.
Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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Table 4-46 (page 1 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 14) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Alewife
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 24.21 0.00 0.00 20.32 34.10 104.82 29.61 0.00 0.00
juvenile 0.10 0.00 0.00 0.00 0.00 0.00 0.77 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Alosa spp.
egg 7.65 21.84 7.53 33.89 0.77 0.00 0.00 0.00 0.00
yolk sac larvae 18.63 0.00 0.96 47.47 96.88 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.38 0.00 0.00 0.00 0.00 0.00 2.97 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

American shad

egg 2.54 0.00 17.25 2.58 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 3.48 0.00 0.00 2211 5.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 84.21 0.00 0.00 5.13 14.86 605.23 31.63 0.00 0.00
juvenile 1.89 0.00 0.00 0.00 0.00 10.95 3.05 0.71 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.60 0.00 0.00 0.00 471 0.00 0.00 0.00 0.00

Atlantic croaker

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic menhaden

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Atlantic silverside

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bay anchovy

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.54 0.00 0.00 0.00 0.00 0.00 0.00 4.23 0.00
juvenile 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blueback herring

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 1.00 0.00 0.00 0.00 0.00 0.00 0.00 7.06 0.77
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluefish

egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4-46 (page 2 of 2)
PSEG Estuary Enhancement Program
Mean density (#/1000 m3) by sampling event (collected in Zone 14) for each life stage
of each target species caught during the Ichthyoplankton Effort, April-July 2004

Species (Taxon) by All April May June July

Life Stage Events* Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Clupeidae
egg 0.21 0.00 0.00 0.00 0.00 0.00 0.00 1.60 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 2.99 0.00 0.00 2.54 0.83 16.17 3.80 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 37.03 0.00 0.00 21.99 66.95 138.68 59.82 1.42 0.00
Morone spp.
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 3.46 0.00 0.00 0.00 0.00 4.59 22.43 0.00 0.00
Spot
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped bass
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.19 0.00 0.00 0.00 0.00 0.70 0.77 0.00 0.00
juvenile 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.74
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Weakfish
egg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
post-yolk sac larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
juvenile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
adult 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White perch
egg 26.63 1.03 82.12 114.31 8.35 2.09 0.00 0.00 0.00
yolk sac larvae 154.12 0.00 0.94 422.81 773.60 4.76 0.00 0.00 0.00
post-yolk sac larvae 13.19 0.00 0.00 0.00 0.00 92.59 8.01 151 0.77
juvenile 0.45 0.00 0.00 0.00 0.00 0.00 0.00 3.55 0.00
adult 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.00
undetermined larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total IP 384 23 109 693 1,006 981 163 22 2
Gammarus spp. 220,169 12 203 373 1,408 7,988 28,266 477,485 1,201,589
Neomysis americana 1 6 0 1 0 0 1 1 2

Note: Event 1 occurred April 1-15.
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Event 2 occurred April 19-27.
Event 3 occurred May 3-7.
Event 4 occurred May 13-20.
Event 5 occurred June 1-8.
Event 6 occurred June 14-25.
Event 7 occurred July 1-10.
Event 8 occurred July 19-28.

*The "All Events" column contains the mean density for all events combined. It is not the total across each row.
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