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EXECUTIVE SUMMARY

This report presents the results of nonitoring carried out between 1988
and 1991 under the direction of the New Jersey Departnment of Environnenta
Protection and Energy's (DEPE) Toxics in Biota Technical Commttee. It
presents data on the levels of polychlorinated biphenyls (PCBs), chlordane,
and DDT and its netabolites DDD and DDE ("DDTs") in ten species (brown
bul | head, carp, |argenouth bass, channel catfish, white perch, Anerican eel,
striped bass, Dbluefish, weakfish, and blue crab) collected at forty-nine
stations throughout the state. Results for a total of 217 single-fish sanples
and conposite sanples (generally consisting of wedible tissue from five
ani mal s) are presented.

The results are generally consistent wwth previous findings that showed

the Northeast region to be the nost severely contam nated. Regi onal neans for
PCBs in three species from the region- -Anmerican eel, carp, and blue crab
(hepat opancreas) --were elevated (i.e, exceeded the FDA action |evel)
El evated PCB |evels were also found in individual sanples of bluefish, blue
crab (hepatopancreas /nmuscle m xture), and striped bass fromthis region, and
in some striped bass from the North Coast and South Coast regions; in
bl uefish fromthe North Coast, South Coast, and Atlantic regions; and in one
brown bull head sanple from the Canden region (from Raccoon Creek at the
Del aware River).

Al |l exceedances of FDA action levels in individual sanples are covered
by a consunption advisory, ban, or other information already issued by the
State, with the exception of: carp sanples from Stations 7 and 7A on the
Passaic River; a brown bull head sanple from Station 25 on Raccoon Creek; and
two striped bass sanples from Station 39 (Seaside Park to Brigantine).

There is sonme indication of decreasing contam nant |evels, as reflected
in the occurrence of fewer exceedances of FDA action levels. For exanple, in
contrast with the 1986-1987 results, in the Canden region no regional neans,
and no results for specific conposite sanples, exceeded FDA action |evels.
However, small sanple sizes for the 1988-1991 sanpling efforts nake detailed
conparisons difficult. PCB levels in striped bass from the Northeast and
North Coast regions appear to have decreased since surveys in the 1970s and
early 1980s. This decrease is consistent with results for striped bass from
New Yor k waters.

Large Dbluefish (total length >60 cm cont ai ned, on average,
approximately two to three tinmes the level of a given contam nant found in
small bluefish. In blue crabs, levels in hepatopancreas sanples were

approximately six to eight tines the levels in sanples of nuscle tissue.

This work was funded by appropriations fromthe New Jersey Legislature.
Vi






| NDRCDUCTI ON

This is the fifth technical report published by the New Jersey
Department of Environnmental Protection and Energy (DEPE) on the levels of
organic contamnants in fish and shellfish, and the second report from DEPE
s Toxics in Biota Mnitoring Program It summarizes data collected between
1988 and 1991 under the direction of DEPE s Toxics in Biota Technical
Comm ttee, which was fornmed in 1983.

A. Previous Reports

In 1982, the Ofice of Cancer and Toxic Substances Research (later the
O fice of Science and Research (OSR), and currently the Division of Science
and Research), in conjunction with the Division of Fish, Ganme and WIldlife,
released a report detailing five years (1975-1980) of fish bioaccunulation
data for PCBs (1). The results of that effort showed that 75% of the finfish
and 50% of the shellfish analyzed had detectable levels (ZO 1 parts per
mllion (ppm) ) of PCBs in their flesh. Atotal of 11.1%of the finf- ish and
none of the shellfish had PCB | evels greater than the current U S. Food and
Drug Adm nistration (FDA) action level of 2.0 ppm (The action |evel was
| owered from5.0 ppmto 2.0 ppmin 1984.) Freshwater species had |l ower |evels
than the estuarine and marine species tested. The heavily urbanized and
i ndustrialized northeastern portion of the state, within the Hudson River -
Newar k Bay - Raritan Bay conpl ex, was the nost severely contam nated.

The second OSR report (2), released in 1983, presented the results of
sanpling conducted during 1981 and 1982, which concentrated on the
above-descri bed drainage area as well as the adjacent ocean waters. In
addition to PCB data, the 1983 report contained limted data on chl ordane
| evel s in bluefish

The data published in the 1982 report and the then-unpublished results
of the 1981-82 work led to the establishnent of consunption advisories and
fishing bans for certain species in a nunber of areas of the state in late
1982. (See Appendix A for a discussion of the advisories and fishing closures
currently in place.) Based on these findings, it was clear that the existing
data base had to be expanded and a routine nonitoring program put into place
in order to track the levels of organic contamnants in f ish and shellfish
and to protect New Jersey's fish-consumng public from unnecessary and
excessi ve exposure to these contam nants.

The di scovery of extensive soil contam nation with dioxin (specifically,
2,3,7,8tetrachl orodi benzo-p-dioxin, or 2,3,7,8 TCDD) at a site adjacent to
the Passaic River in Newark pronpted an intensive study of dioxin levels in
sedinments and biota in 1983 and 1984. This study focused on the waters of the
Newar k Bay conplex, but also included sanpling in other areas of the state.
The results of this study, which were conpiled in a 1985 OSR report
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(3), led to the establishnent of a nunber of consunption advisories and
fishing closures in the Newark Bay conpl ex. (See Appendi x A.)

The results of the first tw years (1986 and 1987) of the Toxics in
Biota Mnitoring Program presented in a 1990 report (4), were consistent
with previous findings that showed the Northeast region of the state to be
t he nost severely contam nated. El evated | evels were also found in the Canden
region, and in striped bass from the North Coast region. Analysis of the
19861987 results al so showed that for all three contam nants, nean levels in
| arge bluefish (>60 cm) were approximately twice those in small Dbl uefish (<60
cm), and nmean |levels in blue crab hepatopancreas tissue were approxi mately an
order of magnitude higher than those in blue crab nuscle tissue.

B. The Toxics in Biota Monitoring Program

In 1983 the Toxics in Biota Technical Committee, consisting of
representatives of the Division of Science and Research, the D vision of
Fish, Ganme and WIldlife, and the Division of Water Resources (now represented
by the Bureau of Water Mnitoring) was fornmed. (The commttee now includes
representatives of the Division of Publicly Funded Site Mtigation and the
Departnent of Health as well). The commttee devel oped a programin 1985 to
monitor the levels of PCBs and organochlorine pesticides in selected species
collected from New Jersey waterways in which elevated |evels of these toxic
chemcals in fish and/or shellfish had been found or m ght be suspect ed.

The programoriginally called for the annual collection and anal ysis of
223 sanples froma total of 42 sites. Over tine, the Technical Conmttee has
adj usted the sanpling program in |ight of past results and avail able funds.
Changes and adjustnents in the current sanpling program include: collection
of blue crabs at two new sites, the Navesink River (Station 44) and the
Shrewsbury River (Station 45); collection of striped bass from a single
station (station 43) covering Delaware Bay; and, as of 1989, a change from
conposite sanples of striped bass and bluefish in the North Coast and South
Coast regions to single-fish sanples collected at several newly defined
sites. These new sites were, for striped bass, Station 37A (Sandy Hook to
Barnegat Light), replacing Stations 37 (Sandy Hook to Asbury Park) and 38
(Asbury Park to Seaside Park), and Station 38A (Barnegat Light to Cape My),
replacing Station 39 (Seaside Park to Brigantine) and 40 (Brigantine to Cape
May); and, for bluefish, Station 46 (Of Barnegat Inlet)-, representing the
entire Atlantic coast from Sandy Hook sout hwar d.

Bet ween 1988 and 1991, the New Jersey Marine Sciences Consortium based
at Sandy Hook, collected and processed a total of 267 sanples for the general
Toxics in Biota program nost of them



(181) in 1988.' The results of chenical analyses perfornmed at the Department
of Health's (DOH) | aboratory facilities on 217 sanples are presented in this
report. O the remaining 50 sanples, 30 sanples (12 single-fish striped bass
sanples (out of 24 collected) and 18 single-fish bluefish sanples (out of 32
collected)) were collected in 1989 but not analyzed due to funding
limtations, and 19 sanples (Table 1) were collected at sites along the main
stem of the Del aware River and analyzed, through a cooperative arrangenent
with the Delaware River Basin Comm ssion's Toxics Managenent Program at the
US Fish and WIldlife Service's (FW5) laboratory in State Coll ege,
Pennsyl vani a. Because of differences between the anal ytical nethods used by
the DOH and FW5 | aboratories, and because the FW5 results wll be reported
el sewhere, the FW5 results are not presented here. Finally, the analytica
results of one conbi ned hepatopancreas /nuscle sanple of blue crab are not
reported here because of quality assurance problens involving sanple
| abel i ng.

The Technical Commttee reviews the results as they becone avail able
and on the basis of its own results and. other information nmakes
recommendati ons concerning new or anended consunption advisories needed to
protect the public.

Funds were | ast made available for the Technical Conmttee's program of
sanple collection and analysis in 1988. Those funds supported the 1988
program and the remaining funds were used to support sanple collection and
anal ysi s in subsequent years.

C. Species Collected

The 1988-1991 nonitoring program considered ten aquatic species. They
i ncluded three freshwater species (brown bull head, |ctal urus nebul osus; carp,
Cyprinus carpio; and |argenmouth bass, Mcropterus sal noides), two species
that are found in both fresh water and estuarine waters of noderate salinity
(channel catfish, Ictalurus punctatus; and white perch, Mrone anericana),
one catadronous species (Anerican eel, Anguilla rostrata), one anadronbus
species (striped bass, Mrone saxatilis), two marine species (bluefish,
Pomat onus saltatrix; and weakfish, Cynoscion regalis) , and one estuarine
species - (blue crab, Callinectes sapidus). Table 2 shows the species
coll ected at each site.

D. Cont am nants Consi der ed

The fish and shellfish sanples collected between 1988 and 1991

! These totals do not include sanples collected for a special study by
the Division of Fish, Gane and WIldlife on contam nant levels in different
ti ssues (nuscle, liver, and gonad) of several species, primarily weakfish but
al so including bluefish and white perch.
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were anal yzed for PCBs and two organochl ori ne pesticides, chlordane and DDT.
All are persistent in the environnment, and share the properties of |ow
solubility in water and a lipophilic nature, i.e., they tend to becone
dissolved in |lipid (fatty) material. These properties result in their
tendency to accumulate in the tissue of f ish and other organi sns, especially
in those tissues and organisns with a high lipid content.

PCBs, first commercially produced in 1929, were comonly wused in
transfornmer oils and electrical products. In 1977 the U S. Environnental
Protection Agency (EPA) banned the production of PCBs, but many PCB-I|aden
transforners, capacitors, and other electrical equipnment remain in service.
Spills, effluent discharges, incineration, and disposal in landfills have
di spersed this persistent contam nant throughout the environnment. PCBs are
classified by EPA as a probable human carcinogen. many chronic and acute
health effects, as well as birth defects, have been associated wth PCBs.

Chl ordane was widely used for the control of termtes, as an insecticide
in hones, gardens, and lawns, and for the control of soil insects in corn
fields until 1976, when EPA restricted its use to underground application f
or termte control. EPA conpletely banned the use of chlordane in 1988.
Chlordane is a probable human carcinogen. Exposure to high levels of
chl ordane can also affect the central nervous system |ungs and skin.

DDT (dichl orodi phenyltrichl oroethane) is an organochlorine pesticide
used f or agricultural purposes and to control disease vectors. It was banned
for nost uses in the United States in 1972 because of its detrinental
ecol ogical inpacts, particularly increases in the frequency of egg breakage
and a decrease in the populations of certain birds, including the peregrine
fal con, golden eagle, and osprey. DDT appears to affect estrogen levels in
birds, altering egg calcification, egg |laying, and nesting. Only at very high
doses does DDT have acute toxic effects on humans; there is no evidence of
mut agenicity or carcinogenicity based on |aboratory experinents. Like many

other <chlorinated hydrocarbons, DDT is highly persistent. Dicofol, a
pesticide ' still wdely used on U S agricultural crops, contains DDT
inpurities, and DDT is still widely used in many devel oping countries for the

control of insect-transmtted di seases. Alteration of DDT in the environment
yields two nmai n breakdown products, DDD and DDE

1. METHODS

A. Sanple Collection

Sanples were collected by gill netting, otter traws, electrof-
i shing, hook and line, f ish traps, and crab pots. Sonme sanples (i.e.
weakfish, bluefish and striped bass) were obtained from commercial and
recreational fishernmen. Sanpling |ocations are



shown in Figure 1 and listed in Table 1. After collection, sanples were
sealed in plastic bags and stored in ice chests that had been cleaned with a
| aboratory detergent, such as Liqui-Nox, flushed wth pesticide grade
hexanes, and finally rinsed with distilled water. "Cold packs" or ice sealed
in plastic containers was used.

B. Sanpl e Processing

Bef ore actual processing, all sanples were identified to species |evel,
wei ghed, and neasured. (Blue crabs were neasured across the shell, point to
point). Shell condition and physical abnormalities in blue crabs were also
noted. Sanples were stored frozen at approximately -210F until processing.

1. Finfish

All sanple processing was done on a stainless steel surface with neta
i nstrunments. Honogenization took place in a blender with stainless steel
bl ades. The work surface, instrunments, and blender container, after being
cleaned with a laboratory detergent such as Liqui-Nox, were flushed with
pestici de grade hexanes between each fish lot. In any given set of sanples,
speci es were processed in ascending order of |lipid content.

The sanples excised from edible finfish consisted of a scaled fillet
with skin intact for all species except Anerican eels, catfish, and
bul | heads, for which sanples consisted of a skinless fillet. The standard
fillet was defined as the portion of the fish bounded anteriorly by the
pectoral fin and posteriorly by the caudal fin, and fromthe m d-dorsal |ine
to the md-ventral line, including the rib cage and belly fl ap.

These standard fillets were either used as an individual sanple from a
single fish or conbined with other individuals of the sanme species and size
to form a conposite sanple usually consisting of five fish, although sone
conposites consisted of f ewer f ish. (See Table 3 for a list of those
sanpl es consisting of fewer than five organi sns.) Were possible, the portion
taken from each fish consisted of 100 grans, yielding a five-f ish conposite
sanple of 500 granms. For individual fillets that exceeded 100 grams in
wei ght, the portion was taken by cutting from the anterior portion of the
fillet and proceeding posteriorly wuntil 100 granms were obtained. For
extrenely large fish, three cross-sections of the fillet--one from behind
the pectoral f ins, one from hal fway between the first slice and the vent,
and one from behind the vent--were taken and conbined to yield the 100-gram
portion. The five-fish conposite sanple was then thoroughly honogenized,
packaged in PCB free alumnum foil, Ilabeled, and stored frozen in
pol ypropyl ene bags until requested for analysis.



2. Blue Crabs

Al'l storage containers, packaging, work surf aces, and utensils were
t horoughly scrubbed, rinsed with pesticide grade acetone or hexanes, and
finally rinsed with distilled water. Imrediate work surfaces and utensils
were washed and rinsed with acetone or hexanes and distilled water after each
sanpl e was processed.

Sanpl es designated for processing were renoved from the freezer and
thawed. After the sanple was wei ghed, neasured, and exam ned with respect to
shell condition and abnornmalities, the thoracic body cavity was opened and

t he hepatopancreas conpletely renoved with a small |aboratory spoon. All
edible neat was then renoved, and the rest of the aninmal discarded. The
tissue was honogenized and stored in contamnant-free alumnum foil at

approximately -21CF until anal ysis.

Blue crab sanples were conposite sanples consisting of the edible neat
portions (thoracic, claw, leg, and tail neat), the hepatopancreas, or a
m xture of both tissues from five aninals of approxinmately equal size. A
gi ven sanpl e contai ned roughly equal portions fromeach of the animals in the
conposite. The separate hepatopancreas and nuscle sanples consisted of the
two tissue types from the sane set of five animals. Hepatopancreas/nuscle
m xtures f or blue crabs consisted of all of the available tissue of both
types, not equal nasses of each tissue type.

C. Anal yses

The honogeni zed tissue sanples were extracted and quantified by gas
chromat ography at the New Jersey Departnent of Health |aboratory. A Tracor
Model 222 gas chromatograph equipped with tw dissimlar chronmatographic
colums and electron capture detectors was used f or the analyses. EPA
met hods (5, 6, 7, 8) f or PCB and pesticide analyses were used with slight
nodi fication in the initial tissue preparation and extraction sections. In
the referenced nethods, where PCBs are not specifically nentioned, they are
co-eluted with the pesticides and are efficiently separated by specific
col umm chr omat ogr aphy techni ques (9).

Ten granms of tissue were soxhlet-extracted for six hours in a 3. 1
hexane- acetone m xture. The extract was then isolated and cleaned up using
gel perneation chromatography. The final extract was then concentrated,
characterized by gas chromatography and quantified by conparison wth
standards for PCB Aroclors 1248, 1254, or 1260, the al pha and gamma i soners
of chlordane, and p,p'-DDT, p,p’-DDE and p,p'-DDD. The results for PCB
Aroclors 1254 and 1260 indicate approximately equal anounts of the two
Aroclors present in the sanples. Since the profiles for the tw Aroclors
differ only slightly, either one may be used satisfactorily to quantify that
PCB Arocl or.
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Quality control foll owed EPA-recomended guidelines (9, 10) and i ncl uded
spi king nuscle tissue of one sanple with appropriate standards, as well as
anal yzing replicates of one of the sanples in a set. Recoveries for sanples
spiked wwth the analyses of interest ranged from 72 to 130 percent. These
recoveries were calculated using the 95 percent confidence interval (x 2
standard deviations) for the nean of the spiked conponent in the contro
sanpl e.

Detection limts were 0.1 ppm for PCB Aroclors 1248 and 1254/1260; 2.5
parts per billion (ppb) for al pha and gamma chlordane; 5 ppb for p, pl-DDE
and 10 ppb for p,pl-DDD and p, pl DDT. These figures were cal cul ated by using
the 1/2 standard peak height concentration divided by the highest quantity of
sanpl e extract that could be injected into the chromatographic colum w thout
per manent |y damagi ng the system

[11. RESULTS AND DI SCUSSI ON
A. General

Results for each site-species-year conbination (e.g., bluefish at
Site 10 in 1988) are presented in Appendix B. Analytical results are
presented as reported (i.e., two decinmal places). For all parameters,
results reported as "below detection limit" were assigned a value equal
to the detection limit for the purpose of data analysis. PCB Aroclors
1248 and 1254/1260, DDT/DDD/DDE, and alpha and gamma isoners of
chl ordane were summed to yield values for PCBs, DDTs, and chl ordane,
respectively.

For purposes of graphic presentation and di scussion the results for
1988 through 1991 have been conbined to formone data set and the sites
have been grouped into the foll ow ng six regions2:

Nor t heast : Sites within the Hudson, Raritan, Hackensack and
Passai ¢ R ver drai nages

Nort h Coast: All ocean sites and estuarine sites between Sandy
Hook and Seasi de Park

Sout h Coast : All ocean sites and estuarine sites between
Seasi de Park and Cape May, and sites in Del anware
Bay

Canden: Sites within Stewart Lake, Cooper River

2 Although, as discussed below, there are good argunents for reassigning certain
stations to different regions, or dividing or redefining entire regions, the
regions defined in the data report on the 1986-1987 data set (4) have been
retained to allow conpari son between the two data sets.
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Pennsauken Creek and Newt on Creek drainages

Del awar e: Sites on the main stem of the Del aware
River, tributaries to the river (except those in
the Canden area), and tributaries to Del aware
Bay

Atl antic: Sandy Hook to Cape May

The Atlantic region consists of just one site, Station 46 (O f Barnegat
Inlet), which was selected to represent the entire Atlantic coastline from
Sandy Hook southward for bluefish. Figure 1 and Table 4 indicate the region
to which each site belongs. Because concentrations will vary anong sites in a
region, readers interested in values for a specific site, or in the reasons
behind differences in regional neans, should refer to Appendix B. (See also
Section I11.B bel ow.)

Table 5 lists all sanples in which the PCB concentration exceeded the
FDA action level (2.0 ppm. (There were no exceedances sof the action |levels
for chlordane (300 ppb) and DDTs (5000 ppb.)3 Alnost two-thirds (23 of 37)
are-from the Northeast region, previously identified (1,2,4) as the nost
severely contam nated area of the state. These sanples conprise 36% (23 of
64) of all sanples taken from that region. Table 5 also shows thirteen PCB
exceedances for striped bass and bluefish collected along the Atlantic
coastline, nost of them (9 of 13) from the area between Sandy Hook and
Barnegat Inlet. A single sanple from the Canden region contained PCBs at a
concentration in excess of the action |evel.

In terns of regions and species represented, the exceedances shown in
Table 5 are generally consistent with those for the 19861987 data, although
there are slightly fewer exceedances in the current data set. The principa
difference between the lists of exceedances for the two data sets is the
absence of any exceedances for chlordane in 1988-1991; there were 10 such
exceedances in 19861987, mainly for carp and Anerican eel in the Canden
regi on. However, because of the small nunber of sanples collected in this

® Wiile the following discussion focuses on conparing regional means
with FDA action levels, it should be noted that even when the regional nean
is below the action level, the level in a given conposite sanple from that
regi on (see Appendi x B), and especially levels in individual organisnms within
t hose conposites, may exceed the action level. In addition, the action |evels
are based on both health and economc factors, and are designed to protect
the average fish consuner. DEPE, along with agencies in many other states,
considers all of these factors in determning what neasures (e.g.
consunption advisories) are needed to protect the public, especially those
segnents of the public that nay be at greater risk, such as recreationa
angl ers.
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region in 1988-1991 (2 for American eel, 1 for carp), it is difficult to
draw any definite conclusions fromthese differences.

All sanples listed in Table 5 were covered by one of the consunption
advi sories, bans, or other information described in Appendix A wth the
exception of carp sanples from Stations 7 and 7A on the Passaic River; a
brown bul |l head sanple from Station 25 on Raccoon Creek; and two striped bass
sanples from Station 39 (Seaside Park to Brigantine). Al are discussed bel ow
in detailed sections on specific regions, stations, and species.

Table 6 and Figures 2 through 5 show the nean |evel of PCBs in each
species by region. (Were both conposite and single-f ish sanples of the sane
species were collected fromthe sane region (e.g., striped bass in the North
Coast region), the neans in Tables 6 through 8 are not weighted for sanple
size.) Only the Northeast region had any species with nean PCB | evel s greater
than or equal to the FDA action level of 2.0 ppm They were Anerican eel
(2.03 ppm N=7), blue crab (hepatopancreas) (3.29 ppm N=7), and carp (2.03
ppm N=7). No regional neans for chlordane (Table 7; Figures 6 through 9) or
DDTs (Table 8; Figures 10 through 13) exceeded FDA action |evels.

These results are again broadly consistent wwth earlier results (1, 2,4)
showng the Northeast region to be the npbst contamnated. In fact, the
regi onal nean PCB |evel for Anmerican eel (2.03 ppm N=7) is higher than the
mean for 1986-1987 (1.71 ppm N=10). However, there are fewer regional neans
above FDA action levels in the current data set than in the data for
19861987. Mean PCB |l evels in the Northeast region dropped from2.06 ppm (N=6)
to 1.28 ppm (N=3) in white perch, and from 2. 14 ppm (N=16) to 1.80 ppm (N=14)
in striped bass. A simlar decrease in striped bass was seen in the North
Coast region (2.33 ppm N-=10 to 1.64 ppm N=18). (Tenporal trends for PCBs in
striped bass are discussed in Section 111.C.5 below ) Exceedances by
1986- 1987 regi onal neans of FDA action levels for Anmerican eel in the Canden
region (for PCBs and chlordane) and for carp in the Northeast region (for
chl ordane) did not recur in 1988-1991, although the small sanples sizes in
t he Canden regi on again make conparisons difficult.

B. Variation Wthin Regions

As noted above, regional neans may have substantial variation wthin
regions in contamnant levels in a given species. The follow ng sections
di scuss such variation for several regions and speci es.

1. Del aware Regi on

Because the Delaware region is so heterogeneous, stretching from the
Del aware River at Easton through the industrialized and densely popul ated
| oner Delaware River to the nuch | ess heavily
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devel oped areas of the Maurice and Cohansey Rivers along Del aware Bay, it is
especially inportant to |ook beyond regional neans in order to avoid
overl ooking inportant inter-station variation. One sanple of brown bull head,
for exanple, was collected at each of four stations in this region: one at
each of the two stations on Raccoon Creek, a tributary to the | ower Del aware
Ri ver (Station 24, Raccoon Creek at Swedesboro, and Station 25, Raccoon Creek
at Delaware River), one in a tributary to Delaware Bay (Station 26, Maurice
River at Mauricetown), and one on the Delaware River between Trenton and
Canmden (Station 26, Delaware River at Burlington Island). The regional neans
shown in Table 9 hide the considerable variation anong the four stations. As
noted above, the PCB level in the sanple from Station 25 exceeds the FDA
action level, and the nean PCB | evel for the two Raccoon Creek stations (1.95
ppm 1is very close to the FDA action level. These results warrant further
i nvesti gati on.

The sharp distinction between the stations along Delaware Bay and the
others in this region is also clear from the data on contam nant levels in
Anmerican eel (Table 10) and white perch (Table 11). The PCB level in the
white perch sanple from Station 28 (Del aware River at Deepwater), 1.92 ppm
approached the FDA action level and, as with the results for brown bull head
from Raccoon Creek, warrants further investigation.

2. Northeast Region

As for the Delaware region, for several species in the Northeast region
there is significant inter-station variability that deserves nention. PCB
levels in white perch (Table 12) were nuch lower at the extrene upstream
station along the tidal portion of the Hackensack River (Station 3,
Hackensack River at Rivervale) that at stations in the tidal reaches of the
Hudson and Raritan Rivers (Station 1, Hudson R ver at Al pine, and Station 11
Raritan River at Kin Buc landfill). Levels of all three contamnants in
Anmerican eel were also nuch |lower at upstream non-tidal stations along the
North and South Branches of the Raritan River (Stations 12 and 13) than at
stations in the Hudson Raritan estuary (Table 13).

3. Carp fromthe Passaic River

PCB | evel s in exceedance of the FDA action |level were found in carp from
both Station 6 (Passaic R ver at Monroe Street bridge) and Station 7 (Passaic
River at El mwod Park) in the 1986-1987 sanpling program (4). Although
Station 6 is covered by a conprehensive ban on fish and shellfish consunption
for the tidal Passaic R ver, Station 7 is above the Dundee Dam the upstream
limt of the area covered by the consunption ban, and the 1986-1987 results
showi ng exceedances of the PCB action level led to repeated sanpling at this
station in 1988, 1989, and 1991. In addition, Station 7A (Passaic River at
Ponmpt on Ri ver confl uence) was added to
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the Sanpling program and carp were collected there in 1989 and 1991.

Tabl e 14 presents the PCB results for carp from these stations for the
entire 1986-1991 period. The level at Station 6 decreased, but renmained well
above the action level. At Stations 7 and 7A, levels dropped from over 3 ppm
to less than 1 ppmin the spring of 1991. Levels at Stations 6 and 7A were
lower in spring sanples than in sanples collected in Novenber and Decenber.

While these sharp decreases in a fairly small nunber of sanples may
reflect real changes in anbient conditions, it is inportant to consider
whet her seasonal or other differences between sanples mght explain the
results.

Figures 14 and 15 are plots of PCB concentrations versus nean wei ght and
lipid content, respectively. There is considerable scatter in the PCB/ nean
wei ght plot, although it m ght be concluded that for a given size, carp from
the tidal Passaic River (Station 6) will have higher PCB |evels than those
from the farthest wupstream station (Station 7A). However, a clearer
relationship between PCB levels and |ipid content appears to energe from
Figure 15. The contrast between Stations 6 and 7A is the sane as in the
preceding figure. In addition, except for the data point for one of the
spring 1989 sanples, the variation in PCB levels in carp from Station 7
appears to be explained by lipid content. The 1989 and 1991 sanples from
Stations 7 and 7A that had PCB | evels below the 2 ppmaction level (wth the
singl e above-nentioned exception) had the lowest |ipid contents anong all
carp sanples collected in the region between 1986 and 1991. This points to
the need f or additional sanpling at stations along the Passaic River
upstream of the Dundee Dam

4. North Coast Region

PCB levels were also higher in Anerican eel at Station 32 (Shark R ver
at Route 35 bridge) than at the next station to the south, Station 33 (Tons
River at QOcean Gate) (Table 15). This mght reflect a greater influence of
the outflow from the Hudson Raritan system on the Shark R ver station. The
Toms River station is both farther south and, due to its' location in
Barnegat Bay, nore sheltered from the direct influence of the ocean. PCB
levels in blue crab hepatopancreas were also slightly higher at the Shark
Ri ver station (0. 38 ppm than at the Toms River station (0. 29 ppm

C. Sel ected Species

1. Blue Crabs

The 1986-1987 sanpling effort for blue crabs focused al nost exclusively
on the Northeast region. The current program also coll ected nunerous sanples
in that region, but expanded collection of blue crabs in other regions beyond
t he single sanple collected
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in the Delaware region in 1986. Sanples were collected for the first tine at
Stations 32 (Shark River at Route 35 bridge), 33 (Tons River at Ocean Gate),
44 (Navesink River) , and 45 (Shrewsbury R ver) in the North Coast region
and at Stations 35 (Absecon Bay at Absecon) and 36 4 (G eat Egg Harbor at
Route 9 bridge) in the South Coast region.

Tables 6 through 8 show that crabs from the Northeast region had the
hi ghest levels of all contam nants considered, in all three sanple types. For
all other regions, nean contamnant levels in nuscle and conbined
hepat opancreas /nuscle sanples were all at or near the detection limt,
except for the DDT levels in the hepatopancreas /nuscle sanples from the
Del aware region (two sanples collected at Station 26, Murice R ver at
Mauricetown). These levels were still quite | ow and well bel ow those found in
t he Northeast region.

2. Blue Crabs - Variation in Contam nant Levels by Tissue Type

The hepat opancreas (Figure 16) (11) is the main site of |ipid storage,
enzyne secretion and nutrient absorption. As a lipid-rich tissue, it is also
a likely site of concentration of |Ilipophilic contam nants such as those
considered in the present study. Early DSR research on 2,3,7,8-TCDD in the
Newark Bay conplex (3) revealed preferential concentration in the
hepat opancreas as opposed to mnuscle. The 19861987 results (4) showed that
levels of all three contam nants considered were approxinately, an order of
magni t ude hi gher i n hepat opancreas sanples than in nuscle tissue.

Contam nant |evels in hepatopancreas sanples from the current program
were approximately six to eight times greater than the levels found in nuscle
tissue (Table 16; Figure 17). The hepat opancreas-to-nuscle contam nant ratios
are smaller than those for the 1986-1987 sanples (which ranged from9 to 16),
primarily because of the inclusion for the first tine of sanples from outside
the Northeast region; in these sanples levels in nmuscle tissue were often at
the detection |limt, although they are reported as equal to the detection
l[limt. This tends to mask even lower levels in nuscle tissue and thus
artificially reduce the hepatopancreas-tonuscle ratio. The ratios for the
Nort heast region (approximately 9 to 10) are higher than those for all
regions conbined, and nore closely match the ratios for the 1986-1987
sanpl es, which were based entirely on sanples fromthe Northeast region.

“ Average lengths for all conposites in the 1988-1991 sanpling program
were over 4 inches, the mninum | egal size for hard-shelled crabs. (M ninmm
| egal sizes for peelers/shedders and soft-shelled crabs are 3 inches and 3.5
i nches, respectively.)
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3. Bl uefish

Table 6 presents nean PCB levels in bluefish collected in various
regions - A clearer inter-regional conparison energes, however, if the known
dependence of contamnant Ilevels (especially for PCBs) on fish size
(2,4,12,13) is considered, and attention is focused on |large bluefish. i.e.
those over 60 cm (approximately 24 inches) in length. (The current advisory
for limted consunption of bluefish caught along the coast applies to such
| arge bluefish.) Indeed, the single-fish sanples from Station 46 (Of
Barnegat Inlet) were selected for analysis precisely because they were the
| argest anong those collected, ranging-from 68 to 81 cm in l|length and
wei ghi ng between 8 and 11 pounds.

Tabl e 17 presents the results for large bluefish (single fish at |east
24 inches in length, and conposites in which the average |l ength was at | east
24 inches). s Mean contamnant levels for the North Coast and South Coast
regions were slightly lower than those for Barnegat Inlet, but there is
consi derabl e overl ap between the ranges of values. The higher average length
and (especially) weight of the large bluefish caught off Barnegat Inlet as
conpared wth the North Coast and South Coast bluefish may explain the
remai ning differences, particularly in PCB levels. The high PCB levels in
| arge bluefish for the Northeast region, despite their |ower average |ength
and weight, points to the Hudson-Raritan estuary as an area of PCB
contam nation, as have previous studies (1,2,4). Table 18 and Figure 18
conpare contam nant levels in large and small bluefish; Figure 19 plots PCBs
versus length for all bluefish fromthe current data set.

4. Striped Bass

Elevated levels of PCBs in striped bass have led to consunption
advisories for striped bass in both New Jersey and New York. Levels in
striped bass exceeded the FDA action level in a nunber of striped bass
sanples from the current program Table 6 shows that the highest regiona
mean (1.80 ppm N=14) was in the

> There was little overlap of small and large bluefish in the
conposites. Only two of the seventy f ish (3% that nade up the fourteen
| arge conposites were less than 24 inches in length; none of the thirty fish
that made up the six snmall conposites were over 24 inches in length. Overal
mean | engths were 71.2 cm (28.0 inches) for the |arge conposites, and 41.2 cm
(16.2 inches) for the small conposites. This is even less than the extent of
overlap in the 1986-1987 data set, in which 14% (15 of 107) of the individual
fish in the large conposites were small fish, and 12% (24 of 207) of the
i ndividual fish in the small conposites were large fish. Overall nean | engths
in 1986-1987 were 51.5 cm (20.3 inches) for the small conposites and 70.2 cm
(27.6 inches) for the |arge conposites.
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Nort heast region; levels in 5 of the 14 conposite sanples collected in that
region (36% exceeded the action level. Although the nmean was | ower than that
for the 1986-1987 sanpling program (2.14 ppm N=16), the proportion of
sanples with PCB | evels exceeding the action level was virtually the sane as
for the 1986-1987 program (6 of 16, or 38%.

In the North Coast region, the regional nean for all sanples, both
conposite and single-fish (1.64 ppm N=18, unweighted for sanple size) is
also less than the 1986-1987 nean (2.33 ppm N=10), but a substanti al
proportion of the sanmples (6 of 18, or 33% had PCB |evels over the action
| evel, although this proportion was also |lower than that for 1986-1987 (7 of
10, or 70%.

5. Striped Bass -- Tenporal Trends

PCB levels in striped bass from the Northeast, North Coast, and South
Coast regions were all lower than those found in the 1986-1987 nonitoring
effort (4). Wen earlier results are also considered, the results as a whole
suggest a decreasing trend in PCB concentrations since the |late 1970s.

Tabl e 19 presents the results of the current program and the 1986-1987
effort (4) for the Northeast and North Coast regions, along with selected
results from previous DEPE surveys (1,2). These regions are highlighted here
because the early surveys only sanpled in these areas. As the table shows,
| evel s appear to have fallen substantially since the tinme of the first two
surveys. Because of changes in analytical nethodol ogies over tine (the first
survey considered only PCB Aroclor 1254, the second survey at first
considered only Aroclor 1254 and then added Aroclor 1248, and the two nobst
recent surveys considered Aroclors 1248 and, together, 1254 and 1260), it is
not possible to determ ne the magni tude of the change. However, because fewer
Aroclors were considered in the early surveys, the results fromthose surveys
al nost certainly understate "total PCBsll as defined in the nore recent
surveys by a significant amount. A conparison of the 1981 results from the
Hudson River with those for 1982, for exanple, shows that considering Aroclor
1254 al one instead of both Aroclor 1254 and Aroclor 1248 could have resulted
in an underestimation of PCB content of over 50% Thus, the levels in striped
bass fromthe Hudson R ver and Newark Bay in the first survey 'may have been
close to 7 ppmif both Aroclors had been consi dered.

This apparent pattern of falling PCB concentrations in striped bass is
consistent with findings reported by the New York State Departnent of
Environnmental Conservation (14, 15) for striped bass taken in New York
waters. Mean PCB levels in striped bass from the | ower Hudson River (below
river mle 80, near Poughkeepsie) have fallen, although not steadily from
year to year, fromaround 5 ppmin the late 1970s to less than 3 ppmin 1990
(15). Levels in New York Harbor have fallen even nore sharply, from around
3.5 to
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almost 6 ppm in the md-1980s to 1.74 ppm in 1990 (14). In striped bass
caught in New York waters off the southern shore of western Long Island
(somewhat analogous to New Jersey's North Coast region), nean PCB |evels
decreased from around 3 ppmin the m di1980s to 1.20 ppmin 1990; a simlar
t hough less steep, trend was seen in striped bass caught off the northern
shore of western Long Island.6

6. Striped Bass - Inter-regional Conparisons

Unli ke the 1986-1987 sanpling program in which striped bass from the
South Coast region were collected only at Stations 39 (Seaside Park to
Brigantine) and 40 (Brigantine to Cape May), the current sanpling program
i ncluded striped bass fromDelaware Bay (Station 43). This allows a three-way
conpari son anong areas outside of the Hudson-Raritan estuary. In addition
this section considers individual stations within the South Coast region,
since Station 39 straddles Barnegat Inlet, the southern boundary of the
region covered by the current advisory for limted consunption of striped
bass. 7 This is of particular interest with respect to New Jersey's coasta
striped bass, which are thought to be conprised of two populations, one
associated wth and spawning in the Hudson

® The decreases in PCB levels in striped bass led New York State to

relax its consunption advisories in April 1992. Prior to that time, New York
advi sed no consunption of striped bass fromthe entire Hudson Ri ver bel ow the
Federal Dam at Troy, New York Harbor, and the waters off western Long Island,
and consunption of no nore than one neal per nonth of striped bass fromthe
waters of f eastern Long Island. New York's new advisories are: no
consunption of striped bass from the Hudson R ver above the Tappan Zee
Bridge; no nore than one neal per nonth of striped bass fromwaters south of
the Tappan Zee Bridge, including New York Harbor, and western Long Island
Sound; and no nore than one neal per week of striped bass from eastern Long
| sl and Sound, Peconic and Gardi ners Bays, and all waters off the south shore
of Long Island. These new advisories are simlar to New Jersey's existing
advisories for striped bass: very |limted consunption (no nore than one neal
per nonth) of striped bass fromthe Hudson River; and limted consunption (no
nmore than one neal per week) of striped bass fromthe rest of the Northeast
region and of fshore waters south to Barnegat Inlet).

" The current advisory for limited consunption of striped bass applies
to the Northeast and North Coast regions (down to Barnegat Inlet). (There is
al so an advisory for very limted consunption of striped bass fromthe Hudson
River.) Wile information on the exact |l|ocation(s) at which Station 39
sanpl es were collected was not avail able, sanpling personnel reported that it
was |ikely that they were collected wthin a short distance to north or south
of Barnegat Inlet. This would put Station 39 near to or within the area
covered by the consunption advisory.
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Raritan estuary, and the other associated with and spawning in the Del aware
estuary. (This is in contrast with bluefish, which mgrate up and down the
entire Atlantic coast.)

Tables 20 through 22 present descriptive statistics for contam nant
levels in striped bass from the Northeast, North Coast, and South Coast
regions, as well as individual stations in the South Coast region. There is
no marked difference in contam nant | evels between striped bass from Del awar e
Bay (Station 43) and those clearly from the area between Barnegat Inlet and
Cape May (Stations 38A and 40). Especially for PCBs, nean |evels are higher
for Northeast and North Coast striped bass than for those from the South
Coast, particularly when Northeast and North Coast striped bass are conpared
with those collected well to the south of Barnegat Inlet (Stations 40 and
43). Mean contam nant |levels in striped bass from Station 39 are nuch cl oser
to those for the North Coast region than to those for the other stations in
the South Coast region. Myving Station 39 fromthe South Coast region to the
North Coast region would |lower the nean PCB | evel for the South Coast region
from1l.09 ppmto 0.92 ppm it would also |lower the nean level for the North
Coast region, but only slightly, from1.64 ppmto 1.63 ppm

7. Striped Bass of Legal Size

To hel p conserve the resource by allowing the fish to spawn before being
subject to harvest, New Jersey has established mninmum legal sizes for
striped bass caught in the state's waters: 36 inches (approximately 91
centineters (cm) for Delaware Bay, the Delaware River, and their
tributaries; and 28 inches (approximately 71 cnm) for all other waters. This
section focuses on striped bass of Jlegal size to determne whether
contam nant levels in these fish differ from the overall levels in al
striped bass coll ected.

Tabl e 23 presents the results for all legal-size striped bass (single
fish at least 28 inches in length, and conposites in which the average | ength
was at |east 28 inches), and contrasts themwth the results for all striped
bass sanples in each region, regardless of size. (No conposites from Del aware
Bay net even the 28-inch criterion.) The table reveals no marked differences
between |egal-size striped bass and the overall sanple of striped bass
collected during the current sanpling effort. One reason nay be the overlap
between legal and sub-legal conposites, which was nmuch greater than the
overlap between | arge and small bluefish conposites. Eight of the forty fish
in the eight |egal-size conposites (20% were | ess

8 Moving Station 39 to the North Coast region would have changed the
1986- 1987 results for PCBs in striped bass as follows: the South Coast nean
woul d have been 0.87 ppm (N=3) instead of 1.35 ppm (N=5), and the North Coast
mean woul d have been 2.29 ppm (N=12) instead of 2.33 ppm (N=10).
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than 28 inches in length, and 20 of the 174 fish in the sub-Iegal
conposites (11% were over 28 inches in length. Another reason may be the
relatively small difference in size between the two categories: average sizes
of sub-legal striped bass and | egal-size striped bass never differed by nore
than 30% 58.3 cm versus 82.1 cm for the Northeast region, 64.7 cm versus
75.7 cmfor the North Coast region, and 66.7 cmversus 75.9 cmfor the South
Coast region. (In contrast., small bluefish averaged 41.2 cm in |ength,
versus 71.2 cm for large bluefish.) Thus, even if the overlap between |ega
and sub-1 egal conposites is elimnated by restricting attention to
single-fish sanples (Table 24), there is still no marked difference between
the two size classes, perhaps owng to the small difference in average size.

8. Weakfi sh

The results for weakfish in Tables 6 through 8 also serve to illustrate
the inportance of the Hudson-Raritan estuary as an area of contam nation,
especially for PCBs (means and standard deviations of 1.16+0.21 ppm for the
Nort heast region (N=2); 0.62+0.27 ppm for the North Coast region (N=6); and
0.28+0.16 ppm for the South Coast region (N=30)). Elimnating one outlier
from each of the two Del aware Bay stations (Stations 41 and 42) reduces the
mean for the South Coast region even further, to 0.24+0.08 ppm (N=28). Unlike
the situation for striped bass, contam nant |evels in weakfish from Station
39 do not differ fromthose for other stations in the region (0.23+0.03 ppm
N=3). Levels in weakfish fromDel aware Bay (Stations 41 and 42) were slightly
hi gher than levels in weakfish from the South Coast stations along the
Atlantic coastline (Stations 34-36 and 39-40) (e.g., PCB levels of 0. 33+0.20
ppm for the Delaware stations (N=18) versus 0.21+0.02 ppm for the others
(N=12). Even this small difference is dimnished by elimnating the two
Del aware Bay outliers, which reduces the level for those two stations to
0.27+0. 10 ppm (N=16).°

® Only 1 of 38 weakfish conposites had an average | ength bel ow the | egal
m ni mum si ze for weakfish (13 inches); the average length of the fish in that
conposite was 12.6 inches. Anmong the other species considered in this report,
channel catfish and |argenouth bass are the only species (besides those
al ready discussed) for which mninmm | egal sizes have been established. Two
of the 3 channel catfish conposites had average sizes above the m ni mum | egal
size of 12 inches; the average length of the f ish in the third conposite was
10.6 inches. Simlarly, 2 of the 3 largenouth bass conposites had average
sizes over the legal mninmm size (also 12 inches); the average length for
the third conposite was 11.8 inches.
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CONCLUSI ONS

The results are generally consistent with previous findings that
showed the Northeast region of the state to be the nost severely
contam nat ed. Regional neans f or PCBs in three species fromthe

regi on--Anerican eel, carp, and blue crab (hepatopancreas) --were

el evated (i. e, exceeded FDA action |levels). Elevated PCB | evel s were
al so found in individual sanples of bluefish, blue crab

(hepat opancreas/ nuscle m xture), and striped bass fromthis region.

In contrast with the 1986-1987 results (especially for chlordane), in
the Canden region no regional neans, and no results for specific
conposite sanpl es, exceeded FDA action | evels. However, small sanple
sizes for the 1988-1991 sanpling efforts make detail ed conpari sons
difficult.

Level s of PCBs in sone striped bass fromthe North Coast and South
Coast regions; in bluefish fromthe North Coast, South Coast, and
Atl antic regions; and in one brown bull head sanple fromthe Canden
region (from Raccoon Creek at the Del aware River) al so exceeded the
FDA action | evel.

Al |l exceedances of FDA action levels in individual sanples are covered
by a consunption advisory, ban, or other information already issued by
the State, with the exception of: carp sanples from Stations 7 and 7A
on the Passaic R ver; a brown bull head sanple from Station 25 on
Raccoon Creek; and two striped bass sanples from Station 39 (Seasi de
Park to Brigantine).

Large bluefish (total Iength >60 cm contained, on average,
approximately two to three tines the | evel of a given contam nant
found in small bluefish.

In blue crabs, the contam nants consi dered were found at nuch hi gher
| evel s (approximately six to eight times higher on average) in
hepat opancreas sanples than in nuscle sanples.

PCB | evels in striped bass fromthe Northeast and North Coast regions
appear to have decreased since surveys in the 1970s and early 1980s.
This decrease is consistent wwth results for striped bass from New
York wat ers.

Despite decreases in contam nant |evels in sone species and regions,

the results still point to w despread occurrence of contam nants above

background levels in the edible portions of many species from many

areas of the - state. The existing framework of consunption advisories

and bans, fishing prohibitions, and sales bans continues to serve as an
i nportant way of protecting the public from excessive exposure to

contam nants found in fish and shellfish
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V. RECOMVENDATI ONS

It has been four years since substantial nunbers of sanples were
collected fromthe network of stations established in 1986. Regul ar
nmonitoring at these stations should resune as soon as practicable.

Det ecti on of changes in contam nant |evels requires regular sanpling.
Sound deci sions concerning this issue depend on adequate and reliable
dat a.

Special efforts should be nmade to collect data on contam nant |evels
in: bullhead, white perch and ot her benthic species along the |ower

Del aware River and its tributaries (the Del aware River Basin

Comm ssion is acquiring such data, which should be reviewed before any
deci sions on new sanpling are made); a variety of species, including
carp, fromthe Passaic River above the Dundee Dam and striped bass
fromthe North Coast and South Coast regions (to detect changes in

| evel s).

Future sanpling of bluefish should further explore the relationship
bet ween contam nant |evels and fish size.

There is a need for better data on contam nant |evels in fresh water
speci es. Such data could be collected as part of the Basinw de Anbi ent
Systematic Sanpling (BASS) Programrecently proposed by DEPE s Water
Moni t ori ng Managenent office.

Besides follow ng the consunption advisories that apply to particul ar
species fromspecific areas, consuners can reduce their potenti al
i nt ake of contam nants by taking other sinple steps:

Since contamnants accunulate in fish over a long period of tine,
smaller fish often contain |ower |evels of contam nants than larger fish
of the sane kind. This has been found, in this study and el sewhere, to
be the case for Dbluefish. Selecting smaller fish can thus reduce
exposure.

For finfish, especially fatty species such as bluefish, removing
the fatty tissues before cooking can al so reduce exposure. These
i nclude the belly flaps, dark meat along the lateral line, and the
skin.

Usi ng cooking techniques that allow fats to drip away from the fish
(such as grilling, broiling, or baking on a rack) and avoi ding coatings
that hold in fats and oils is another way to reduce exposure.

I nt ake of contam nants that may be found in crabs and | obsters can be
m nim zed by discarding the internal organs ('tomalley,™ ''green gland,"”
or "mustard') before cooking or, if the aninmals are cooked whole, by not
using these organs iIn any sauces or julces.
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TABLE 1

Del aware Ri ver Sanples Analyzed by U S. Fish and Wldlife Service

Site Nunber

25

25A

28

29

30

31

31A

Locati on

Raccoon Creek

Petty Island

Deepwat er

Burlington Island

Trenton (above
tidal influence)
East on

Lanbertvill e

22

Speci es

Channel catfish
Wi te perch

Channel catfish
Wi te perch

Channel catfish
Wi te perch
Blue crab (HM
Blue crab (H)
Blue crab (M

Channel catfish
Wi te perch

Channel catfish
Wi te perch

Channel catfi sh
Channel catfi sh

Stri ped bass
Wl | eye

PR RPRNRR R RR(Z

N

RN



TABLE 2
Sanpling Sites and Species Col |l ected

1988- 1991
Site Nunber Locati on Speci es Col | ect ed!
1 Hudson Ri ver at Al pine 10, 11
2 Upper New York Bay at Robbi ns Reef 2,7
3 Hackensack River at Rivervale 10
4 Hackensack River at Laurel Hill 1,2
5 Passaic River at confluence with 2,7
Newar k Bay
6 Passaic R ver at Monroe Street Bridge 1,5
7 Passai ¢ R ver at El mwod Park 1,5
TA Passai ¢ Ri ver at Ponpton River 5
8 Newar k Bay at Central Railroad 1,2,7
of New Jersey bridge
9 Arthur Kill at Rahway River 1
10 Raritan R ver at Route 35 bridge 2,3, 7
11 Raritan River at Kin Buc landfill 2,3, 7,10
12 North Branch Raritan River 1
at North Branch
13 South Branch Raritan R ver at Neshanic 1
14 South River at A d Bridge 4
15 Raritan Bay at Uni on Beach 3,7,8
16 Raritan Bay at Earle Ammunition Pier 3,7,8
17 Upper Strawbridge Lake at Moorest own 1,4
18 Lower Strawbridge Lake at Moorest own 4
19 Pennsauken Creek at Forked Landi ng Road 4
20 Cooper River at Evans Pond 4
21 Cooper River at Cooper River Lake 4,5, 10
22 Newt on Lake at Newt on Creek 4,6
23 Stewart Lake at Wodbury Creek 1,46
24 Raccoon Creek at Swedesboro 4
25 Raccoon Creek at Del aware River 4
26 Maurice R ver at Mauricet own 1,2,4
27 Cohansey River at G eenw ch 10
28 Del aware Ri ver at Deepwat er 10, 11
29 Del aware River at Burlington Island 1,4
30 Del aware River at Trenton (above 1,11
tidal influence)
31 Del aware Ri ver at Easton 1,6
32 Shark River at Route 35 bridge 1,2
33 Toms River at Ocean Gate 1,2
34 Barnegat Bay at Little Egg Harbor 8
35 Absecon Bay at Absecon 2,8
36 Great Egg Harbor at Route 9 bridge 1,2,8
37 Sandy Hook - Asbury Park 3,7,8
37A Sandy Hook to Barnegat Light 7
38 Asbury Park - Seasi de Park 3,7,8
38A Bar negat Light to Cape My 7



39
40
41
42
43
44
45
46

! Nunbers correspond to species as foll ows:

10

11

Seasi de
Bri gant

Cape May -

Fortesc
Del awar
Navesi n
Shr ewsb
of f Bar

Anmeri can
Bl ue cra
Bl uefi sh
Brown bu
Carp

Lar genou
Striped

Weakfi sh

TABLE 2
( Cont i nued)

Park -
i ne - Cape My
Fort escue
ue - Sal em
e Bay
k River
ury River
negat |nl et

eel

b

| | head

th bass

bass

23

Bri gantine

WNN~N0000WW

~ ~

VWhite catfish (not collected in this survey)

Wi te pe

Channel

rch

catfish

24

0 00



TABLE 3

Sanpl es Consi sting of Fewer Than Five Fish

Site Regi on Speci es Year # in Sanple

1 Nor t heast Channel catfish 1988 1

8 Nor t heast Anmeri can eel 1988 1

9 Nor t heast Anmeri can eel 1988 1

10 Nor t heast Striped bass 1988 4

17 Canden Anerican eel 1988 3

22 Canden Brown bul | head 1988 1

23 Canden Brown bul | head 1988 1

26 Del awar e Anmeri can eel 1988 2

31 Del awar e Lar genout h bass 1988 2

37A Nort h Coast Striped bass 1989 1
(6 sanpl es)

38A Sout h Coast Striped bass 1989 1
(6 sanpl es)

46 Atlantic Bl uefi sh 1989 1
(14 sanpl es)
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TABLE 4

Regi ons and Correspondi ng Sanpling Sites

Regi on Sites®

Nor t heast 1-16

Nort h Coast 32, 33, 37, 37A, 38, 44, 45
Canden 17-23

Del awar e 24-31

Sout h Coast 34-36, 38A, 39-43

Atlantic 46

1 See Table 1 for list of site nunbers and | ocati ons.
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Results at or in Excess of FDA Action Level for PCBs?!
PCBs
Speci es Site Regi on Year (ppm wet wt.)
Striped bass 2 Nor t heast 1988 2.68
Bl ue crab (H) 2 Nor t heast 1988 3.90
Blue crab (H) 2 Nor t heast 1989 2.95
Ameri can eel 4 Nor t heast 1988 3.74
Blue crab (H) 4 Nor t heast 1988 2. 47
Striped bass 5 Nor t heast 1988 2.48
Blue crab (HM 5 Nor t heast 1988 2.05
Blue crab (H) 5 Nor t heast 1988 3.69
Ameri can eel 6 Nor t heast 1988 2.46
Carp 6 Nor t heast 1988 2.99
Carp 7 Nor t heast 1988 3.30
Carp 7A Nor t heast 1989 3. 64
Striped bass 8 Nor t heast 1988 2.00
Ameri can eel 8 Nor t heast 1988 2.53
Blue crab (H) 8 Nor t heast 1988 3.51
Ameri can eel 9 Nor t heast 1988 3.05
Bl uefi sh 10 Nor t heast 1988 2.81
Striped bass 10 Nor t heast 1988 2.73
Blue crab (H) 10 Nor t heast 1988 2.99
Blue crab (HM 11 Nor t heast 1988 2.07
Blue crab (H) 11 Nor t heast 1988 3.52
Bl uefi sh 15 Nor t heast 1988 2.02
Striped bass 16 Nor t heast 1988 2.49
Brown bul | head 25 Canden 1988 2.60
Bl uefi sh 37 Nort h Coast 1988 2.77
Striped bass 37 Nort h Coast 1988 2.35
Striped bass 37 Nort h Coast 1988 2.27
Striped bass 37A Nort h Coast 1989 2.67
Striped bass 37A Nort h Coast 1989 2.08
Striped bass 37A Nort h Coast 1989 2.59
Striped bass 38 Nort h Coast 1988 3.33
Striped bass 38A Sout h Coast 1989 2.52
Bl uefi sh 39 Sout h Coast 1988 2.17
Striped bass 39 Sout h Coast 1988 2.43
Striped bass 39 Sout h Coast 1988 2.05
Bl uefi sh 46 Atlantic 1989 2.25
Bl uefi sh 46 Atlantic 1989 2.15

TABLE 5

! Results for discrete sanples, not station neans. Ot her sanples may have
been anal yzed for the sane species/site/year conbination. See Appendi x B.
Action level is 2.0 ppmfor PCBs.
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TABLE 6
PCBs by Regi on
(ppm wet weight)?

Speci es Canden Del aware North Coast Northeast South Coast Atlantic
Aneri can eel 1.11 0. 60 0. 89 2.03 0. 56 --
(2) (4) (2) (7) (1)
Bl ue crab
Hepat opancr ea - - 0.43 0.44 3.29 - - - -
S
(1) (4) (7)
Muscl e -- 0. 20 0. 20 0.35 -- --
(1) (40) (7)
Hepat opancr ea - - 0. 25 0. 20 1.45 0. 20 - -
sMuscl e (1) (4) (9) (2)
M xture
Bl ue fish -- -- 0.95 1.48 0.91 1.39
(6) (6) (8) (14)
Br own 0. 62 1.07 -- 1.03 -- --
bul | head
(8) (4) (1)
Carp 1.73 -- -- 2.02 -- --
(1) (7)
Lar genout h 0. 36 0. 20 -- -- -- --
Bass (2) (1)
Striped bass -- -- 1.64 1.80 1.13 --
(18) (14) (17)
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TABLE 6
(Cont i nued)

PCBs by Regi on
(ppm wet weight)*

Speci es Canden Delaware North Coast Northeast South Coast Atlantic

Weakfi sh - - - - 0.62 1.16 0. 28 - -
(6) (2) (30)
VWite perch 0.85 1.09 -- 1.28 -- --
(1) (2) (3)
Channel - - 0.95 -- 1.81 -- --
Catfish (2) (1)

! Mean val ues; nunber in parentheses = nunber of data points
FDA Action Level = 2.0 ppm



Speci es

Anmeri can eel

Bl ue crab

Hepat opancr eas
Muscl e

Hepat opancr ea
S
Muscl e
M xture

Bl ue fish

Br own
bul | head

Carp
Lar genout h

Bass

Striped bass
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TABLE 7
Chl or dane by Regi on
(ppb, wet weight)?!

Canden Delaware North Coast Northeast South Coast Atlantic
163. 96 38. 20 43. 94 129. 37 17. 89 - -
(1) (4) (2) (7) (1)
-- 13. 41 15. 00 66. 57 - - - -
(1) (4) (7)
-- 5.00 5.00 6. 48 - - - -
(1) (4) (7)
- - 6.12 5.97 33.30 5.30 - -
(1) (4) (9) (2)
- - -- 30. 97 63.78 35. 30 50. 66
(6) (6) (8) (14)
101. 87 64. 77 - - 52.73 - - - -
(8) (4) (1)
275. 38 - - - - 149. 14 -- -
(1) (7)
47.62 5. 00 -- -- -- --
(2) (1)
-- -- 59. 15 51. 93 40. 56 - -
(18) (14) (17)
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TABLE 7
(Cont i nued)
Chl or dane by Regi on
(ppb, wet weight)?!

Speci es Canden Delaware North Coast Northeast South Coast Atlantic

Weakfi sh - - - - 22. 36 9.08 9.77 - -
(6) (2) (30)
White perch 146.15 59. 23 - - 55. 60 - - - -
(1) (2) (3)
Channel - - 41.57 - - 30. 08 -- --

Cat fi sh (2) (1)



Speci es

Anmeri can eel

Bl ue crab

Hepat opancr ea
S

Muscl e
Hepat opancr ea
NU;;Ie
M xt ure
Bl uefi sh

Br own
bul | head

Carp
Lar genout h

Bass

Striped bass
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TABLE 8

DDTs by Regi on
(ppb, wet weight)?!

Canden Delaware North Coast Northeast South Coast Atlantic
258. 33 215. 66 111. 82 393.52 87. 60 - -
(1) (4) (2) (7) (1)
-- 64. 84 36. 57 338. 30 - - - -
(1) (4) (7)
-- 25. 19 25. 14 38. 83 - - - -
(1) (4) (7)
- - 39. 65 28. 38 143. 30 25. 19 - -
(1) (4) (9) (2)
-- -- 93. 18 168. 32 100. 73 145. 38
(6) (6) (8) (14)
141. 55 295. 07 - - 169. 80 - - - -
(8) (4) (1)
371. 83 - - - - 176. 36 - - - -
(1) (7)
60. 74 26. 47 -- -- -- --
(2) (1)
-- -- 151. 40 146. 90 110. 46 - -
(18) (14) (17)
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TABLE 8
(Cont i nued)

DDTs by Regi on
(ppb, wet weight)?!

Speci es Canden Delaware North Coast Northeast South Coast Atlantic

Weakfi sh -- -- 84.08 37. 80 60. 74 --
(6) (2) (30)
Wiite perch 221.17  358. 33 -- 137. 31 -- --
(1) (2) (3)
Channel - - 297. 59 - - 112. 46 - - - -
Catfish (2) (1)

! Mean val ues; nunber in parentheses = nunber of data points
FDA Action Level = 5000 ppb
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TABLE 9
Cont ami nant Levels in Brown Bull head Sanples fromthe Del aware Regi on
(N=1in all cases)

PCBs Chl or dane DDTs
Site Nunber Locati on (ppm (ppb) (ppb)
24 Raccoon Creek 1.29 85. 37 419. 92
At Swedesboro
25 Raccoon Creek 2.60 160. 94 699. 30
At Del aware Ri ver
26 Maurice Ri ver 0. 20 5.94 29.21
At Mauri cet own
29 Del aware Ri ver 0. 20 6. 81 31.84
At Burlington Island
TABLE 10

Cont ami nant Levels in Anmerican Eel Sanples fromthe Del aware Regi on
(N=1in all cases)

PCBs Chl or dane DDTs
Site Nunber Locati on (ppm (ppb) (ppb)
26 Maurice River 0.20 7. 86 35.77
At Mauri cet own
29 Del aware Ri ver 0.76 53.92 348. 54
At Burlington Island
30 Del aware Ri ver 0. 63 46. 53 209. 56
At Trenton
31 Del aware Ri ver 0. 82 44. 47 268. 75
At East on
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TABLE 11

Contami nant Levels in Wite Perch Sanples fromthe
Del awar e Regi on
(N = 1 in all cases)
PCBs Chl or dane DDTs
Site Nunber Locati on (ppm (ppb) (ppb)
26 Cohansey 0. 26 13.91 71. 68

At G eenw ch

29 Del aware River 1.92 104. 55 644. 97
At Deepwat er

TABLE 12
Cont am nant Levels in Wiite Perch Sanples fromthe Northeast Region
(N=1in all cases)

PCBs Chl or dane DDTs
Si te Nunber Locati on (ppm (ppb) (ppb)
1 Hudson Ri ver 1.92 38.82 78.78
At Al pi ne
3 Hackensack Ri ver 0.32 51.29 78. 37
at Riverdal e
11 Raritan River 1.61 76. 69 255. 98
at Kin Buc
| andfill
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TABLE 13
Cont am nant Levels in American Eel Sanples fromthe Northeast Region
(N=1in all cases)

PCBs Chl or dane DDTs
Site Nunber Locati on (ppm (ppb) (ppb)
4 Hackensack Ri ver 3.74 250. 35 512.01
At Laurel Hill
6 Passai c Ri ver at 2.46 194. 70 254. 24
Monroe Street Bridge
7 Passai c Ri ver 1.43 130. 24 169. 05
at El mwod Park
8 Newar k Bay at Central 2.53 95.54 325. 98
RR of N.J. bridge
9 Arthur Kill 3.05 152. 50 1238. 01
at Rahway River
12 North Branch Raritan 0.54 27.68 52.00
Ri ver at North Branch
13 Sout h Branch Raritan 0. 49 54. 60 203. 36

Ri ver at Neshanic
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TABLE 14

PCB Levels in Carp Sanples fromthe Passaic R ver -- 1986-1991
(ppm wet weight)

Site Nunber

6

7A

Locati on

Passai ¢ Ri ver
At Monroe Street
bri dge

Passai ¢ Ri ver
El mwod Par k

Passai ¢ Ri ver
at Ponpton River
confl uence

37

PCB Level (Year)

May- June

.99 (1988)

.11 (1987)
.30 (1988)
.12 (1989)

.49 (1991)

.96 (1991)

November - Decenber

5.83 (1986)

2.66 (1986)

1. 63 (1989)

3. 64 (1989)



TABLE 15
Cont am nant Levels in Anerican Eel Sanples fromthe North Coast Regi on
(N=11in all cases)

PCBs Chl or dane DDTs
Site Nunber Locati on (ppm (ppb) (ppb)
32 Shark River 1.50 59. 34 148. 54
At Route 35 bridge
33 Tons River 0. 27 28.53 75. 10

At Ccean Gate
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TABLE 16
Cont ami nant Levels by Tissue Type -- Blue Crabs

Al Sites -- 1988-1991

Hepat opancr eas

Muscl e Hepat opancr eas Muscl e M xture
PCBs 0.29 + 0.12 2.10 + 1.52 0.87 + 0.70
(ppm wet weight)
Chl or dane 5.86 + 1.03 44.95 + 31.78 20.38 + 22.00
(ppb, wet weight)
DDTs 33.13 + 9.85 214.94 + 185.80 90.17 + 68.49
(ppb, wet weight)
N 12 12 17
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Aver age Length Average Wi ght

Regi on N
Nor t heast 4
North Coast 4
Atlantic 14
Sout h Coast 6

! Nunber of sanpl es;

Cont am nant Levels in Large Bl uefish

(cm
66. 0

71. 4

76. 7

74.6

single-fish sanples in Atlantic region,

sanples in other regions

TABLE 17

(I'bs.)

5.6

7.0

9.6

8.2

2 All concentrations are wet weight.

40

PCBs?
(ppm

1.92

0. 66

[+

1.14

+1.19

1.39
.51

I+
o

1.15

+ 0.53

Chl or dane DDTs
(pPpb) (pPpb)
80. 69
218. 41
+ 35.61 +
90. 61
40. 84
120. 44
+37.16 +
101. 59
50. 66
145. 38
+ 16.50 +
57.02
45. 14
123. 66
+12.91 +
29. 39
conposite



TABLE 18
Cont am nant Levels by Size -- Bluefish

Al Sites -- 1988-1991

Smal
(<60 cm

Mean Length * 41.2
PCBs 0.46 + 0.29
(ppm wet weight)
Chl or dane 15.66 + 11.54
(ppb, wet weight)
DDTs 46.26 + 17.68
(ppb, wet weight)
Nunmber of conposites 6
Nunmber of single-fish sanples 0
Total nunber of fish 30

52.36 + 24.66

147.59 + 69. 04

14
14

84

! Lengths were weighted by sanple size to cal cul ate average | engths;

anal ytical results were not weighted.
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TABLE 19
PCB Levels in Striped Bass fromthe Northeast and
Nort h Coast Regions -- 1975-1991
(ppm wet weight)

NORHTEAST REG ON NORTH COAST REG ON
Year (s)/ Rari t an/
Arocl ors Hudson River/ Newark Passaic Raritan Sandy Hook
Measured Ref. Upper NY Bay Bay Ri ver Ri ver Bays

1975- 80 1 3. 49 3.65 1.56 0.83 2.21
(1254)

1981 2 1.56 6.04 3.93
(1254)

1982 2 3.18

(1248+
1254)

1986- 87 4 1.42 3.61 2.61 1.55 2.09 2.33

(1248+
1254/ 60)

1988-91 this 1.89 1.81 1.94 1.59 1.90 1.64

(1248+ report
1254/ 60)
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Regi on

Nor t heast
North Coast
Sout h Coast
Station 39
Station 38A
Station 40

Station 43

14

18

23

aa o o O

TABLE 20

PCB Levels in Striped Bass

PCBs (ppm
1.80 + 0.63
1.64 + 0.75
1.09 + 0.58
1.58 + 0.61
0.97 + 0.78

- 0.92 + 0.56

1.14 + 0.65

0.87 + 0.29 0.92 + 0.47
0.90 + 0.15

Brackets i ndicate conbinations of two or three stations in the South

Coast

region to which particular statistics apply, i.e., the level for

Stations 38A and 40 conbined is 0.92 + 0.56 ppm the level for Stations
39, 38A, and 40 conbined is 1.14
38A, 40, and 43 conbined is 0.92

! Nunber of sanpl es;
sanples in North Coast

+ 0.65 ppm and the level for Stations
+ 0.47 ppm

single-fish sanples at Station 38A and for 6 of 18

regi on;

conposi te sanpl es el sewhere.
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Regi on
Nor t heast
Nort h Coast
Sout h Coast
Station 39
Station 38A
Station 40

Station 43

|1Z

14

TABLE 21

Chl ordane Levels in Striped Bass

Chl or dane ( ppb)

51.93 + 25.61
59.15 + 27.06

40. 16 + 17.64

54.77 + 20.65

39.02 + 18.43 —
- 37.56 + 15.59

36.11 + 13.78 43.30 + 18.77 35.01
+13.65

28.87 + 3.12

Brackets indicate conbinations of two or three stations in the South
Coast region to which particular statistics apply, i.e., the level for
Stations 38A and 40 conbined is 37.56 + 15.59 ppb, the level for
Stations 39, 38A, and 40 conbined is 43.30 + 18.77 ppb, and the |evel
for Stations 38A, 40, and 43 conbined is 35.01 + 13.65 ppb.

! Nunber of sanples; single-fish sanples at Station 38A and for 6 of 18
sanples in North Coast region; conposite sanples el sewhere.
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TABLE 22

DDT Levels in Striped Bass

Regi on

|1Z

DDTs (ppb)

Nor t heast 14 146. 90

|+

36. 61

Nort h Coast 18 151. 40

+

67.21

Sout h Coast 23 106. 10 + 35. 31

Station 39 6 138. 88 + 30.80
Station 38A 6 93.82 + 42.52 — 95.68 + 35.39
- +
) e 110.08 + 39.10 94.23
Station 40 6 97.53 + 30.66 + 2955
Station 43 5 91.79 + 5. 77

Brackets indicate conbinations of two or three stations in the South
Coast region to which particular statistics apply, i.e., the level for
Stations 38A and 40 conmbined is 95.68 + 35.39 ppb, the level for
Stations 39, 38A, and 40 conmbined is 110.08 + 39.10 ppb, and the [evel
for Stations 38A, 40, and 43 conbined is 94.23 + 29.55 ppb.

! Nunmber of sanples; single-fish sanples at Station 38A and for 6 of 18
sanples in North Coast region; conposite sanples el sewhere.
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TABLE 23

Contami nant Levels in Striped Bass -- Legal -Size Versus Al Sanpl es
_ Aver age PCBs Chl or dane DDTs

Regi on Length (cm* (ppmM (ppb) (ppb)
Nor t heast
Legal Size:
Conposi tes 82.1 1.40 57. 64 154. 08
(N =1) -- -- --
All Samples:
Conposi tes 60. 0 1.80 51.93 146. 90
(N = 14) +0. 63 +25. 61 +36. 61
Nort h Coast
Legal Size:
Conposi tes 75.5 1.27 54. 10 135. 22
(N = 3) +0. 06 +25. 04 +32. 45
Single Fish 76. 6 1.82 58. 83 170. 31
(N =3)

+0. 82 +38. 85 +81. 62
Al Legal Size 75.7 1.54 56. 47 152. 77
(N = 6) +0. 60 +29. 35 +58. 78
All Samples: 67.7 1.64 59. 15 151. 40
(N = 18) +0. 75 +27. 06 +67.21
Sout h Coast
Legal Size:
Conposi tes 75.9 1.41 54. 53 126. 14
(N = 4) +0. 71 +16. 85 +31. 85
All Samples: 68. 7 1.09 40. 16 106. 10
(N = 23) +0. 58 +17. 64 +35. 31

! Lengths were wei ghted by sanple size to calcul ate average
| engt hs; analytical results were not weighted.
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TABLE 24

Cont ami nant Levels in single striped Bass:
Legal Size Versus Sub-Legal Size Sanpl es

(AI'l from Station 37A - Sandy Hook to Barnegat Inlet)

Legal Size Sub- Legal Size
N 3 3
Aver age 76.6 + 4.9 65.5 + 1.7
Length (cm
PCBs 1.82 + 0.82 1.92 + 0. 84
(ppm
Chl or dane 58.83 + 38.85 72.80 + 23.84
(ppb)
DDTs 170.31 + 81.62 194.26 + 72.15
(ppb)
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FIGURE 16

BLUE CRAB ANATOMY

Dorsal View
{Carapace Removed)

Hepatopaoncreas

tin. After Pyle and Cronin, 1950
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Contaminants in Bluefish by Size

All Stations -- 1988-1991
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APPENDI X A

New Jersey Fisheries Prohibitions and Consunpti on Advi sories

A. Summary

Based on the results of nonitoring and research undertaken since the
m d- 1970s, the State of New Jersey has taken a nunber of steps, in the form
of consunption advisories, closures, and sales bans, to limt the exposure of
the fish-eating public to toxic contam nants. The advisories, closures, and
prohi bitions currently in place are summari zed bel ow.

1. Statew de Prohibitions

All sales of striped bass.

2. Statew de Advi sories

Limted consunption of Anerican eels.
Limted consunption of |arge bluefish.

3. Regional Prohibitions

a. Tidal Passaic R ver

Sal e or consunption- of all fish, shellfish, and
crust aceans.

b. Newar k Bay Conpl ex

Sal e or consunption of striped bass and bl ue crabs.
Sal e of Anerican eels.

¢c. Hudson River

Sal e of American eels.

d. Canden Area

Sal e or consunption of all fish, shellfish, and
crust aceans.

e. Delaware River (1-276 Bridge to Birch Creek)

Sal e of channel catfi sh.
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4. Regi onal Advisories

a. Hudson River

Very |imted consunption of striped bass.

b. Northeast Regi on

Limted consunption of white perch and white catfish.

c. Northeast Region and Ofshore Waters in Northern Coastal Area

Limted consunption of striped bass.

d. Delaware River (1-276 Bridge to Birch Creek)

No consunption of channel catfish.

B. Definitions

The followng definitions apply to both the summary above and the
background information that foll ows.

1. Regions

a. Tidal Passaic River neans the Passaic R ver upstream to the Dundee
Dam

b. Newark Bay Conplex neans Newark Bay, the Passaic R ver upstream to
t he Dundee Dam the Hackensack R ver upstreamto the Oradell Dam Arthur
Kill, Kill Van Kull, and all tributaries.

c. Hudson River neans the New Jersey portion of the river up to the New
Yor k- New Jersey border (approximtely four mles above Al pine, NJ.),
and Upper New York Bay.

d. Canden Area neans Strawbridge Lake, Pennsauken Creek (North and South
Branches), Cooper River and its' drainage, Cooper R ver |ake, Stewart
Lake, and New on Lake.

e. Northeast Regi on nmeans the regi on enconpassing the New Jersey portion
of Sandy Hook and Raritan Bays; the tidal portion of the Raritan R ver
upstream to the Route 1 Bridge in New Brunsw ck; Arthur Kill and Kill
Van Kull; Newark Bay; the Passaic R ver upstreamto the Dundee Dam the
Hackensack River upstreamto the Oradell Dam the New Jersey portion of
the Hudson River upstream to the New York-New Jersey border; and Upper
New Yor k Bay.
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2. Advi sories

a. Limted Consunption neans that any person should not consune nore
t han one neal per week of such fish, and that persons of high risk such
as pregnant wonen, nursing nothers, wonen of child-bearing age, and
young children should not eat any of such fish from the designated

wat er s.

b. Very Limted Consunption neans the sane as |imted consunption,
except that any person should not eat nore than one neal per nonth of
such fish

C. Background and References for Prohibitions and Advisories

1. NJ.AC 7:25-18A

These nmeasures were based on findings of PCB contam nation in severa
species. They were adopted as an energency rule in late 1982, and readopted
as a permanent rule with m nor changes to 7:2518a.6 on early 1983.

a. Definitions (7:25-18A. 3)

The regul ations defines, anong other terns, "limted consunption" and
"Nort heast Regi on".

b. O osures (7:25-18A 4)

i. Prohibition on sale of striped bass and of Anerican eels from
Hudson River, Upper New York Bay, Newark Bay, Lower Passaic River
Lower Hackensack River, Arthur Kill, and Kill Van Kull.

ii. No person may expose for sale, offer for sale, or sell striped
bass anywhere in the state.

c. Advisories (7:25-18A.5)

Limted consunption of:

i. Striped bass from Northeast Region, including offshore waters in
northern coastal area

ii. American eels fromentire state, especially Northeast
Regi on

iii. Bluefish from Northeast Region, including offshore waters in
northern coastal area

iv. Wiite perch from Northeast Region

v. Wiite catfish from Northeast Region
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Thi s subsection al so descri bes suggested preparati on and cooki ng net hods.

The bl uefish advisory was anended by public notice on April 13, 1989 to
(1) cover the entire coast, and (2) apply only to large bluefish (over 24
i nches or 6 pounds).

2. Admnistrative Orders EO-40-1, EO-40-17, and EO 40-19

The discovery of wdespread dioxin contamnation in the Newark Bay
Conmplex led to the issuance of three separate admnistrative orders by DEP
Commi ssi oner Robert E. Hughey in 1983 and 1984.

a. Admnistrative Order EO 40-1 (June 2, 1983) established a presunptive
advi sory agai nst any consunption of any fish or shellfish taken from Newark
Bay, the Passaic R ver upstream to the Dundee Dam the Hackensack River
upstream to the Oradell Dam the Arthur Kill, and the Kill Van Kull. This

order was superseded by Adm nistrative Order EO 4017.

b. Admnistrative Oder EO40-17 (CQctober 19, 1983) continued the
presunptive advisory agai nst any consunption of any fish and shellfish from
Newar k Bay, the Hackensack River upstream to the Oadell Dam the Arthur
Kill, and Kill Van Kull, and prohibited the sale or consunption of any fish
and shellfish taken from the Passaic R ver fromits nouth upstream to the
Dundee Dam

c. Admnistrative Oder EO40-19 (August 6, 1984) continued the
prohi bition against sale or consunption of any fish and shellfish taken from

the Passaic R ver from its nouth upstream to the Oadell Dam and
additionally prohibited the sale or consunption of striped bass and blue
crabs taken from Newark Bay, the tidal Hackensack River, the Arthur Kill, and
Kill Van Kull.

3. Channel Catfish

An advi sory agai nst any consunption of channel catfish fromthe Del aware
Ri ver between the Interstate 276-H ghway Bridge and Birch Creek (opposite the
Pennsyl vani a- Del aware border) was signed on March 20, 1989. It is based on
findings of elevated |levels of PCBs and/or chlordane. On Novenber 19, 1990,
t he Departnent of Health pronul gated regul ati ons that ban the sal e of channel
catfish taken fromthe sane stretch of the river (N.J.A C 8:21-2.42).

4. O her Advisories

a. By neans of a f act sheet on "Dioxin in Fish - Health Advisories"
dated COctober 20, 1983 and issued in conjunction with Adm nistrative Oder
EO 40-17, DEP issued an advisory to limt consunption of striped bass from
the New Jersey portion of the Hudson River to no nore than one neal per
month. This is described
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in public information as an advisory for "very limted consunption.” (See
Section B.2 above.) As for "limt consunption advisories, pregnant wonen,
nursi ng nothers, wonen of child-bearing age, and young children) are advised
not to eat any striped bass fromthis area.

b. The discovery of w despread chl ordane contam nation in 1978 (16) |ed
to a ban on the sale or consunption of all f ish, shellfish, and crustaceans
fromthe Canden area (now including Strawbridge Lake, Pennsauken Creek (North
and South Branches), Cooper River and its drainage, Cooper River Lake,
Stewart Lake, and Newton Lake. The fishing ban was initially announced via a
news release and has been continued and expanded several tinmes. The
contam nation was initially discovered in the wake of a fire at a garden
supply center in M. Laurel Township (Burlington County) , in which a
pesticide warehouse was destroyed and it was suspected that pesticides had
washed into the adjacent North Branch of Pennsauken Creek and downstreaminto
Strawbridge Lake in Morestown. Fish kills were observed in both areas, and
several investigators at the fire scene experienced transient adverse health
effects. Although the fire spurred the initial investigation into the
contam nation problem there are also other likely sources of the chlordane
in these water bodies (e.g., runoff) (17).

c. In addition to instructions on howto prepare and cook finfish (e.qg.,
bluefish) so as to mnimze potential ingestion of PCBs and other organic
contamnants (as spelled out in NJ.AC 7:25-18A 5, the notice on
consunption advisories, fishing prohibitions, etc. provided to anglers in the
Division of Fish, Gane and WIldlife's New Jersey Fish and WIldlife D gest
states that consunmers of blue crabs should not eat the hepatopancreas and
should instead renove it before cooking so as not to contam nate the neat
during cooking. It further notes that if the crab is cooked whole, the
cooking water should be discarded and neither the cooking water nor the
hepat opancreas (commonly called the tomalley or nustard) should be used in
any juices or sauces.
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Not es:

APPENDI X B

MONI TORI NG RESULTS BY SI TE/ SPECI ES/ YEAR

1. Abbreviations appearing in the "species" colum wth blue crab
results indicate the type of tissue analyzed, as foll ows:

H

hepat opancr eas

M = nuscl e

H M = hepat opancreas/ nuscle m xture
See Section I1.B.2 for details.

2. Analytical results are presented as reported (i.e., two deci nmal
pl aces).

3. As indicated in Section IlIl.A of the text, results reported as
"bel ow detection limt" were assigned a value equal to the
detection limt ' f or the purpose of data analysis. Detection

limts were as follows: 0.1 ppm for PCB Aroclors 1248 and
1254/ 1260; 2.5 ppb for the al pha and gamma isoners of chlordane; 5
ppb for p,p'-DDE; and 10 ppb for p,p'-DDD and p, p'- DDT.

4. Sanmples marked wth an asterisk (*) consisted of fewer than five
i ndi vi dual s. See Tabl e 3.
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Site Species Mean
Lengt h
1 channel catfish* 27
white perch 20
2 (1998)
blue crab (HM 15
blue crab (HM 16
bl ue crab (H) 15
blue crab (M 15
striped bass 43
striped bass 39
2 (1989)
bl ue crab (H) 15
bl ue crab (M 15
3 white perch 19
4 Anerican eel 52
blue crab (HM 17
bl ue crab (H) 15
blue crab (M 15
5 blue crab (HM 17
blue crab (HM 16
bl ue crab (H) 15
blue crab (M 15
stri ped bass 41
striped bass 45
6 American eel 27
carp 39
7 (1988)
Aneri can eel 25
carp 47
7 (1989)
carp 48
carp 45
7 (1991)
carp 43

PCBs

(PPM VET VAEI GHT)
( SAMPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

Mean %
Wei ght Li pi ds
350 5. 57
105 0.97
206 3.61
250 1. 66
174 10.09
174 0.79
843 1.39
691 2.41
206 5. 56
206 0. 65
104 1.47
304 12.88
212 2.72
188 7.28
188 0. 84
239 2.74
205 1.04
193 7.54
193 0.76
715 1.03
1145 3. 00
35 7.50
880 4.53
29 3.93
1442 3.93
1571  9.57
1326 3.35
1187 1.30

75

Arocl ors
1248 1254/ 60

0.78 1.03
1. 06 0. 86
0. 49 0.78
0.42 0.72
1.60 2.30
0.12 0.17
0.71 0. 38
1.24 1.44
1.34 1.61
0.15 0.10
0.21 0.11
1.41 2.33
1.04 0.67
1.24 1.23
0.13 0.11
0.98 1. 07
0.76 0.61
1.79 1.90
0.19 0.25
0.78 0.61
1. 47 1.01
1.25 1.21
1.40 1.59
0.71 0.72
1.77 1.53
0.77 0.35
0.91 0.72
0.23 0. 26

Sum
PCBs

1.81
1.92

.27
.14
. 90
. 29
. 09
. 68

NFROWR R

. 95
. 25

onN

.32

.74
.71
.47
. 24

. 05
. 37
. 69
.44
. 39
. 48

NFRPOWERELDN ONPEFPW o

. 46
. 99

NN

.43
. 30

[N

.12
. 63

L

0. 49



SI TE SPECI ES

7A

7A

10

11

12
13
14

15

(1989)
carp

(1991)
carp

Aneri can eel *
bl ue crab (

bl ue crab (
bl ue crab (
blue crab (M
striped bass
striped bass

Ameri can eel *

blue crab (HM
bl ue crab (H)
blue crab (M
bl uefi sh
striped bass
stri ped bass*

blue crab (HM
bl ue crab (H)
blue crab (M
bl uefi sh
striped bass
striped bass
whi te perch

Aneri can eel
Aneri can eel
brown bul | head
bl uefi sh

bl uefi sh
striped bass

striped bass
weakf i sh

PCBs

(PPM VET VAEI GHT)
( SAMPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

(SUM
PCBs

%

5.21

N

. 26

. 05
. 68
. 80
. 94
.53
.73
. 09

RPOOUIk,LOWO

[
w

.01

15. 10
8. 45
0.61

13. 80
2.43
2.12

.17
. 36
.77
.70
. 20
. 16
. 26

NFPPFPNOOIN

®

12

\‘

. 06

[ —

. 86

.52
.79
.32
.17

N O~

MEAN  MEAN

LENGTH WEI GHT LI PI DS

(cm (9)
51 1829
46 1434
49 295
16 205
16 215
18 325
18 325
46 1028
39 627
59 440
17 290
19 179
19 179
63 2364
40 739
58 2276
16 189
17 238
17 238
64 2633
43 1055
41 689
26 262
36 115
36 95
21 178
72 2814
44 916
82 6640
68 3363
40 633

10. 71
76

12

= RPOOOOORr o

POPRPLORFrO

[ceoloNoNe o o o eclolololaol N

ARCCLORS
48 1254/ 60
. 99 1.65
.51 0. 45
. 00 1.53
. 50 0.40
.79 0.71
. 94 2.57
.18 0. 20
. 90 0.71
.18 0.82
. 25 1.80
. 60 0. 46
.23 1.76
.50 <0.10
.21 1.60
. 63 0. 50
.47 1.26
.78 1.29
. 66 1. 86
.13 0.14
.70 0. 64
.78 1.00
. 36 0. 37
.74 0.87
. 28 0. 26
. 26 0.23
. 56 0. 47
. 84 1.18
.27 0.41
. 30 1.10
.71 1.24
. 64 0. 66

N
NFNONPKP

NFRPOWRFRON o

w

= o o RPORPEFPROWN

RPRRON

. 64

. 96

.53
. 90
. 50
.51
. 38
.61
. 00

. 05

. 06
. 99
. 60
. 81
.13
.73

.07
.52
.27
. 34
.78
.73
.61

. 54
. 49
.03
.02
. 68
. 40

. 95
. 30



SITE

16

17

18
19
20
21

22

23

24

25
26

27
28

PCBs

(PPM VET VAEI GHT)

( SAVMPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SPECI ES

bl uefi sh
bl uefi sh
striped bass
striped bass
weakfish

Ameri can eel *
brown bul | head

brown bul | head
brown bul | head
brown bul | head

brown bul | head
carp
white perch

brown bul | head
brown bul | head*
| ar genout h bass

Anmeri can eel
brown bul | head*
| ar genout h bass

brown bul | head
brown bul | head

Aneri can eel *
bl ue crab (H
bl ue crab (H
bl ue crab (H
bl ue crab (H
brown bul | hea

M
M
M
M
d

white perch

channel catfish
white perch

MEAN
LENGTH

(cm

66
47
71
68
54

36
32

31

31

30

28
53
18

32
24
34

36
33
31

29

32

48
13
13
13
13
24

24

33
16

MEAN
VAEI GHT

(9)

2324
1066
3986
3314
1841

107
498

458
374
360

316
1921
69

339
170
703

160
460
501

291
475

248
130
106
116
116
128

204

300
53

%

LI PI DS

77

=
w (eoNeNe) oOwprR

o O AN

NN

N WP

ONOIFR R N

=

[ENN

.52
. 38
. 97
.37
.24

.33
. 84

.37

.08

. 66

. 66
.91
.44

.12
.01
.91

.03
. 46
. 48

.42

.95

.40
.41
.47
. 76
.53
. 06

. 04

. 54
.99

1248

JAY

N JARPAY JANAY
o OCOO0OO0OO0OO0o o o

oo

AROCCLORS
1254/ 60

.50 1.01
.21 0.31
.33 1.41
. 89 1.60
.45 0. 56
. 84 0.21
.39 <0. 10
.16 <0. 10
. 26 0. 47
72 0.21
.53 0. 16
. 76 0. 97
. 57 0. 28
.25 0. 27
. 62 0. 29
.28 0. 23
. 63 0. 54
. 34 <0. 10
.10 <0. 10
. 46 0. 83
. 68 1.92
.10 <0. 10
.10 0. 20
.10 <0. 10
.14 0. 29
.10 <0. 10
.10 <0. 10
.10 0. 16
.42 0. 86
.95 0. 97

(SUM

PCBs

R RPNROBR

N
o

N
o

<0.
<0.
<0.
.43
<0.
<0.

<0.

.51
.52
.74
.49
.01

.05
.49

. 26

.73

93

. 69
.73
.85

.52
.91
.51

.17
<0.
<0.

44
20

.29

. 60

20
30
20

20
20

26

.28
.92



SI TE SPECI ES

29

30

31

32

33

34

35

36

Anmeri can eel
brown bul | head

Anmeri can eel
channel catfish

Aneri can eel
| ar genout h bass*

Anmerican eel
bl ue crab (H
bl ue crab (H
bl ue crab (H)
bl ue crab (M

M
M

American eel
bl ue crab (H
bl ue crab (H
bl ue crab (H)
blue crab (M

M
M

weakfi sh
weakfi sh

blue crab (HM
weakfi sh
weakfi sh

Aneri can eel
blue crab (H'M
weakfi sh

weakfi sh

PCBs
(PPM  WET WEI GHT)
(SAMPLES COLLECTED I'N 1988, UNLESS OTHERW SE NOTED)

%

o w

oOOoOONO PN PP o 0 o ©

NN O w -

[N

. 28
.99

. 89
.85

.42
.28

.16
.20
.85
. 88
.44

.11
.31
. 80
.92
.21

.32
.98

. 62
.31
.05

.53
.01
.19

VEAN VEAN
LENGTH WEI GHT LI PI DS
(cm (9)
28 40
24 134
32 68
38 468
43 220
30 300
58 357
15 170
15 161
16 223
16 223
51 235
16 276
15 155
16 233
16 233
48 943
34 360
14 134
43 692
39 494
55 338
14 141
38 495
44 700

NP RO

.99

78

ARCCLORS
1248 1254/ 60
0.19 0. 57
<0.10 <0.10
0.19 0. 44
0.19 0. 43
0.17 0. 65
<0.10 <0.10
0. 40 1.10
<0.10 <0.10
<0.10 <0.10
0.18 0. 20
<0.10 <0.10
0.10 0.17
<0.10 <0.10
<0. 10 0.10
0.19 0.10
<0.10 <0.10
<0. 10 0.12
<0.10 <0.10
<0.10 <0.10
<0.10 <0.10
<0. 10 0.11
0.10 0. 46
<0.10 <0.10
<0.10 <0.10
<0. 10 0.13

(SUM
PCBs

0.76
<0. 20

0.63

0. 62
<0. 20
<0. 20
<0. 20
<0. 20
<0. 20
<0. 20
<0. 20

<0. 22
<0. 20

<0. 20
<0. 20
<0. 21

<0. 20
<0. 20
<0. 23



SI TE SPECI ES

37 bl uefish
bl uefish
bl uefish
striped
striped
striped
striped
striped
striped
weakfi sh
weakfi sh
weakfi sh

37A (1989)
striped
striped
striped
striped
striped
striped

38 bl uefish
bl uefish
bl uefish
striped
striped
striped
striped
striped
striped
weakfi sh
weakfi sh
weakfi sh

38A (1989)
striped
striped
striped
striped
striped
striped

bass
bass
bass
bass
bass
bass

bass*
bass*
bass*
bass*
bass*
bass*

bass
bass
bass
bass
bass
bass

bass*
bass*
bass*
bass*
bass*
bass*

MEAN

LENGTH WEI GAT LI PI DS

(cm

69
68
73
79
62
70
53
62
75
50
56
70

67
76
66
64
72
82

38
76
40
61
64
72
71
70
70
41
44
40

50
55
52
60
61
57

P

CBs

(PPM VET VAEI GHT)
( SAMPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

MEAN
(9)

2500
2277
2803
6054
2315
3757
1665
2218
4885
1504
1836
3858

3275
5267
3450
3223
2886
6674

513
5099
615
2096
2769
3941
3952
4069
3986
734
864
554

1520
1940
1560
2435
2025
1905

%

NOOPRMOOUIOIO U, NO OO UTOON WWNPAPWOWNONO©©

NWWWwhPE

. 04
.93
.75
.24
.30
.19
. 63
.03
.41
.73
. 38
.72

. 68
.11
.09
.24
. 83
.09

. 89
.94
.12
. 87
. 26
.17
.72
.94
.42
.17
.18
.14

.15
.00
.12
.79
. 69
. 60
79

12

JARAY

©O00000000000

JAY

JAY

Soooo0000r000 ©o00O0OR

cooooo

ARCCLORS
48 1254/ 60
.99 1.78
.10 0. 20
10 <0.10
39 0. 83
57 0. 63
78 1.57
76 1.51
62 0.76
46 0.78
28 0.41
.31 0. 37
48 0. 57
17 1.50
33 0. 63
95 1.13
36 0. 66
96 0.95
41 2.18
.10 0.17
.75 0. 54
69 0. 20
24 2.09
42 0. 40
60 0.74
30 0. 43
56 0.72
43 0. 66
23 0. 36
.16 0. 30
10 0. 14
.18 0.55
99 1.53
40 0. 57
13 0. 36
14 0. 46
.18 0. 33

(SUM

PCBS

JARAY

POOFREFEPNNRPRPRFRLROON

N N
COoOO0OFrRPFRPROFRPOWORO NFFEPNON

OCOOONO

.77
.30
.20
.22
.20
.35
.27
. 38
.24
. 69
. 68
.05

. 67
. 96
.08
.02
.91
.59

.27
.29
. 89
.33
. 82
. 34
.73
. 28
.09
.59
. 46
.24

.73
.52
. 97
.49
. 60
.51



SI TE SPECI ES

39

40

bl uefi sh
bl uefi sh
bl uefi sh
striped
striped
striped
striped
striped
striped
weakfi sh
weakfi sh
weakfi sh

bl uefi sh
bl uefi sh
bl uefi sh
bl uefi sh
bl uefi sh
striped
striped
striped
striped
striped
striped
weakfi sh
weakfi sh
weakfi sh

41 weakfi sh

weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh

bass
bass
bass
bass
bass
bass

bass
bass
bass
bass
bass
bass

MEAN

(cm

78
78
78
64
64
70
73
70
71
35
37
42

70
71
72
40
40
69
68
67
85
72
74
32
39
39

39
37
36
36
35
42
51
52
51

MEAN

(9)

3877
4131
4514
2479
2617
3868
4523
4413
4840

364

461

622

3142
3187
3360
581
555
4050
3889
3551
7182
4867
4950
302
515
506

553
486
401
424
413
699
1300
1426
1222

PCBs
(PPM  WET WEI GHT)
(SAMPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

(SUM

%
LENGTH WEI GAT LI PI DS

NNW~NOOROPPOORLRARMD PNNOONBPENNNNDN

DANWWRRE AR

. 07
.29
. 82
. 62
. 66
.41
.53
.91
.25
.08
. 65
.55

. 64
.33
. 36
.18
. 56
.44
.13
.31
. 38
. 67
.71
.50
. 68
.28

.74
.39
.43
.98
. 68
.44
. 60
.58
. 86

80

12

ool JeolololoNoNe]

AN NN
eoleole)

AROCLORS

48 1254/ 60
.15 0.59
. 67 1.50
.28 0.93
. 65 0. 52
.53 0.72
. 66 1.12
.15 1.28
.93 1.12
. 26 0.55
.10 <0.10
.10 0.15
.10 0.13
.29 0.76
.19 0.61
.30 0. 64
.10 <0.10
.10 <0.10
.22 0. 49
.17 0.31
.28 0. 54
.31 0.59
.27 0.70
.49 0. 85
.10 <0.10
.10 0.10
.10 <0.10
.10 0.10
.10 0. 16
.10 <0.10
.10 <0.10
.10 0. 16
.10 0.10
.13 0.30
.24 0. 63
.10 0. 40

PCBs

N
oleoloNal

JAY

JANAY
oo

<0.
<0.
<0.
<0.
<0.
<0.
.43
. 87
.50

AN A
OOO0OONMNNRRERPNO

A
OrO0OO00O0O

.74
.17

21

.17
.25
.78
.43
.05

81

.20
.25
.23

.05
.80
.94
.20
.20

71

. 48
. 82
.90
. 97
. 34
.20
.20
.20

20
26
20
20
26
20



SI TE SPECI ES

42

43

44

45

46

weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh

striped bass
striped bass
striped bass
striped bass
striped bass

(1989)
bl ue crab (H
bl ue crab (M

(1989)
bl ue crab (H
bl ue crab (M

(1989)

bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*

PCBs

(PPM VET VAEI GHT)
( SAMPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

(SUM

%

.74
.16
.85
40
.21
.39
84
.11
. 82

FARNNROR

[N

.73
38
10
02

R

52

. 63
.52

o w

3. 57
0. 56

4. 83
12. 36
10. 99

2.13
10. 60
12. 31

8. 22

7.26

8. 34

7.22
10. 94
10. 00
17.99

VEAN VEAN
LENGTH WEI GHT LI PI DS
(cm (9)
44 675
43 720
34 403
35 403
35 352
35 397
50 1370
53 1445
51 1368
67 3460
68 3530
69 3590
70 3420
64 2910
14 156
14 156
14 162
14 162
75 3632
78 4767
76 4268
77 3814
78 4768
76 4086
78 4722
77 4222
79 4495
76 3723
81 4949
77 4404
79 4994
68 3904

10. 08

81

ARCCLORS
1248 1254/ 60

.10
.10
.10
.10
.10
.10
.12
.13
.21

.43
.23
.23

31
.33

.27
.10

.30
.10

.25
. 86
.30
.17
.40
.27
.39
.30
. 38
.40
. 38
.25
61
.29

JARAY

OC0O0O0gp0O00

e iekeR=ke)

o

OFROROLRPRRFPRORORRERO

11

.10
.10
.11
.11
.10

26

. 28
.53

. 65
. 48
. 56
. 69
.61

.24
.10

.29
.10

. 64
.39
.18
.50
.16
. 69
.45
.03
.11
. 76
.55
.72
.54
.55

<0.
.20
.20
.21
.21
.20
. 38
.41
.74

O NOPFRPFPFFPFPPFPOFRPORFPNO

PCBS

21

.08

71

.79
.00

94

.51
.20

.59
.20

. 89

25
48
67
56
96
84
33
49
16
93
97
15
84



CHL ORDANE
(PPB, VET WEI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SI TE SPECI ES MEAN  MEAN % | SOVERS (SUM)
LENGTH VEI GHT LIPIDS ALPHA GAMMA CHLORDANE
(cm (9)
1 channel catfish* 27 350 5.57 9.49  20.59 30. 08
white perch 20 105 0.97 17.56  15.26 32. 82
2 (1988)
blue crab (H'M 15 206 3.61  15.79 5.77 21.56
blue crab (H'M 16 250 1.66 7.03  12.65 19. 68
bl ue crab (H) 15 174 10.09  49.34  11.68 61. 02
bl ue crab (M 15 174  0.79 2.59 3.28 5. 87
striped bass 43 843 1.39 15.32  11.30 26. 62
striped bass 39 691 2.41  11.55  25.84 37. 39
2 (1989)
bl ue crab (H) 15 206 5.56  30.83 6.67 37.50
blue crab (M 15 206 0.65 <2.50 <2.50 <5.00
3 white perch 19 104  1.47  37.99  13.30 51. 29
4 Anerican eel 52 304 12.88 174.20 76.15  250.35
blue crab (H'M 17 212 2.72  64.98  25.25 90. 23
bl ue crab (H) 15 188 7.28  37.36  13.82 51. 18
blue crab (M 15 188  0.84  <2.50 4.09 <6. 59
5 blue crab (HM 17 239 2.74  37.09 8. 43 45. 52
blue crab (H'M 16 205 1.04  15.03 8. 82 23. 85
bl ue crab (H) 15 193 7.54  20.38  27.64 48. 02
bl ue crab (M 15 193  0.76 4.76 2.52 7.28
striped bass 41 715 1.03 28.09  15.98 44. 07
striped bass 45 1145 3.00 31.69  25.24 56. 93
6 Anerican eel 27 35 7.50 165.44  29.26  194.70
carp 39 880 4.53 117.65 83.78  201.43
7 (1988)
Anmerican eel 25 29 3.93 110.29 19.95  130.24
carp 47 1442  3.93 133.58 83.78  217.36
7 (1989)
carp 48 1571  9.57 120.00  68.33  188.33
carp 45 1326 3.35 56.54  34.09 90. 63
7 (1991)
carp 43 1187 1.30 22.11  15.26 37.37

82



CHL ORDANE
(PPB, VET V\EI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SI TE SPECI ES MEAN  MEAN % | SOVERS ( SUM
LENGTH WEIGHT LIPIDS ALPHA  GAMVA  CHLORDANE
(cm (9)
7A (1989)
carp 51 1829 5.21 158.33  76.67  235.40
7A (1991)

carp 46 1434  2.26  46.15  27.29 73. 44
8 American eel* 49 295 9.05 63.13  32.41 95. 54
blue crab (H'M 16 205 0.68  15.80 3.51 19. 31
blue crab (H'M 16 215 1.80  18.20 8. 82 27.02
bl ue crab (H) 18 325 5.94  76.92  23.88  100. 80
blue crab (M 18 325  0.53 5. 22 2.67 7.89
striped bass 46 1028 0.73  33.01 13.08 46. 09
striped bass 39 627  1.09 15.41  12.86 28. 27
9 American eel* 59 440 13.01  90.00  62.50  152.50
10 blue crab (H M 17 290 15.10 6.25 5.79 12. 04
bl ue crab (H) 19 179 8.45  66.49  18.90 85. 39
bl ue crab (M 19 179  0.61 3.99  <2.50 <6. 49
bl uefi sh 63 2364 13.80 85.10 37.79  122.89
striped bass 40 739  2.43  35.16 7.63 42.79
striped bass* 58 2276 2.12  30.06  26.47 56. 53
11 blue crab (H M 16 189  2.17  33.24 7.26 40. 50
bl ue crab (H) 17 238 15.36  60.64  21.41 82. 05
bl ue crab (M 17 238  0.77 3.71 <2.50 <6.21
bl uefi sh 64 2633 7.70 32.67  16.16 48. 83
striped bass 43 1055 1.20  36.93  10.29 47.22
striped bass 41 689 1.16  10.42  19.81 30. 23
white perch 26 262 2 26 56.11  20.58 76. 69
12 American eel 36 115 8.12  21.57 6.11 27.68
13 American eel 36 95 7.06  45.96 8. 64 54. 60
14 brown bul | head 21 178 1.86  32.61  20.12 52.73
15 bl uefi sh 72 2814 6.52  74.75  22.61 97.36
bl uefi sh 44 916  4.79  17.06 9.75 26. 81
striped bass 82 6640 9.32  42.55  15.09 57. 64
striped bass 68 3363 2.17  69.01  50.00 119. 01
weakf i sh 40 633 10.71 6. 82 3.68 10. 50

83



CHL ORDANE
(PPB, VET WEI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SI TE SPECI ES MEAN MEAN % | SOVERS (SuM
LENGTH WEI GAT LIPIDS ALPHA GAMVA  CHLORDANE
(cm (9)

16 bl uefish 66 2324 12.52 41. 05 12. 63 53. 68
bl uefi sh 47 1066 5.38 21. 26 11. 86 33.12
striped bass 71 3986 4.97 31. 25 9. 44 40. 69
striped bass 68 3314 4. 37 75.52 18. 06 93.58
weakf i sh 54 1841 4.24 5.16 <2.50 <7.66

17 Anerican eel* 36 107 8.33 123.42 48. 53 171.95
br own bul | head 32 498 0. 84 67.99 49. 85 117. 84

18 brown bul | head 31 458 0. 37 48. 08 33.48 81. 56

19 brown bul | head 31 374 2.08 52.73 34.81 87.54

20 brown bul | head 30 360 2.66 102.94 58. 51 161. 45

21 brown bul | head 28 316 1.66 90. 69 19. 95 110. 64
carp 53 1921 3.91 175.87 99. 51 275. 38
whi te perch 18 69 2.44 102. 47 43. 68 146. 15

22 brown bul | head 32 339 1.12 43. 60 24. 27 67.87
brown bul | head* 24 170 3.01 106. 01 58. 09 164. 10
| ar genout h bass 34 703 0.91 61. 14 20. 11 81. 25

23 Anerican eel 36 160 10.03 114.09 41. 87 155. 96
brown bul | head* 33 460 0. 46 16. 46 7.50 23. 96
| ar genout h bass 31 501 0. 48 9.74 4.24 13.98

24 brown bul | head 29 291 3.42 51.72 33.65 85. 37

25 brown bul | head 32 475 2.95 89. 29 71. 65 160. 94

26 Anmerican eel * 48 248 1.40 3.00 4. 86 7.86
blue crab (H'M 13 130 1.41 3.44 3.80 7.24
blue crab (HM 13 106 1.47 <2.50 <2.50 <5. 00
bl ue crab (H) 13 116 5.76 9.25 4.16 13. 41
blue crab (M 13 116 2.53 <2.50 <2.50 <5. 00
br own bul | head 24 128 5. 06 3. 44 <2.50 <5.94

27 white perch 24 204 1.04 10. 03 3.88 13.91

28 channel catfish 33 300 4.54 18. 12 25.31 43. 43
white perch 16 53 1.99 63. 41 41. 14 104. 55
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SITE

29

30

31

32

33

34

35

36

( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SPECI ES

Anmeri can eel
brown bul | head

Anmeri can eel
channel catfish

Areri can eel
| ar genout h bass*

American eel
bl ue crab (H
bl ue crab (H
bl ue crab (H)
blue crab (M

M
M

can eel
crab (H
crab (H
crab (H)
crab (M

ANer i
bl ue
bl ue
bl ue
bl ue

weakfi sh
weakfi sh

blue crab (HM
weakfi sh
weakfi sh

Aneri can eel
blue crab (HM
weakfi sh

weakfi sh

CHL ORDANE

(PPB, VET WEI GHT)

MEAN MEAN % | SOVERS (SUM
LENGTH WVEIGHT LIPIDS ALPHA GAMVA CHL ORDANE
(cm (9)
28 40 3. 28 43. 60 10. 32 53. 92
24 134 0.99 4. 31 <2.50 <6. 81
32 68 9. 89 35.61 10. 92 46. 53
38 468 9.85 19.92 19.78 39.70
43 220 8.42 34.16 10. 31 44. 47
30 300 0. 28 <2.50 <2.50 <5. 00
58 357 8. 16 46. 70 12. 64 59. 34
15 170 1.20 <2.50 4. 27 <6. 77
15 161 1.85 2.65 3. 63 6. 28
16 223 7.88 11. 07 3.13 14. 20
16 223 1.44 <2.50 <2.50 <5. 00
51 235 8.11 21. 88 6. 65 28. 53
16 276 0.31 2.50 <2.50 <5. 00
15 155 2.80 2.81 3.01 5. 82
16 233 6. 92 7.17 8.21 15. 38
16 233 0.21 <2.50 <2.50 <5. 00
48 943 1.32 4. 95 <2.50 <7.45
34 360 3.98 6. 90 <2.50 <9. 40
14 134 0. 62 <2.50 3.09 <5. 59
43 692 2.31 <2.50 <2.50 <5. 00
39 494 2.05 3.16 3. 04 6. 20
55 338 10.53 12. 19 5.70 17. 89
14 141 1.01 <2.50 <2.50 <5. 00
38 495 1.19 3. 65 <2.50 <6. 15
44 700 2.99 4,22 <2.50 <6.72
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CHL ORDANE
(PPB, VET WEI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SI TE SPECI ES MEAN  MEAN % | SOVERS (SUM)
LENGTH WEI GHT LIPIDS ALPHA GAMVA CHLORDANE
(cm (9)

37 bl uefish 69 2500 19.04  56.37  21.27 77. 64
bl uefi sh 68 2277  0.93 7.72 3.19 10. 91
bl uefi sh 73 2803 2.75 4.04 2.79 6.83
striped bass 79 6054  9.24  41.22  10.78 52. 00
striped bass 62 2315 2.30 54.69  15.27 69. 96
striped bass 70 3757 3.19  78.13  22.22  100.35
striped bass 53 1665 0.63  12.50  15.78 28. 28
striped bass 62 2218 3.03 19.38 11.71 31. 09
striped bass 75 4885 4.41  16.88  13.29 30. 17
weakf i sh 50 1504 2.73  14.67 6.03 20. 70
weakf i sh 56 1836  3.38  13.58 5.17 18. 75
weakf i sh 70 3858 3.72  26.99  11.88 38. 87

37A (1989)
striped bass* 67 3275 2.68 54.69  21.08 75. 77
striped bass* 76 5267 6.11  24.68  12.95 37.63
striped bass* 66 3450 9.09 45.31  49.70 95. 01
striped bass* 64 3223 5.24 33.75  13.86 47.61
striped bass* 72 2886 0.83  24.17  11.03 35. 20
striped bass* 82 6674 6.09 62.50 41.17  103.67

38 bl uefish 38 513  0.89 7.20 3.74 10. 94
bl uefi sh 76 5099  7.94  54.69  13.28 67.97
bl uefi sh 40 615  1.12 7.18 4.36 11. 54
striped bass 61 2096 5.87  74.47  26.16  100.63
striped bass 64 2769 0.26  39.06  15.28 54. 34
striped bass 72 3941 5.17 58.59  21.53 80. 12
striped bass 71 3952 5.72  19.33  15.94 35. 27
striped bass 70 4069 0.94  27.50  21.88 49. 38
striped bass 70 3986 4.42  22.00  15.63 38. 13
weakf i sh 41 734 6.17  15.00  13.28 28. 28
weakf i sh 44 864 6.18  12.67 9.38 22.05
weakf i sh 40 554  2.14 3.00 <2.50 <5. 50

38A (1989)
striped bass* 50 1520 1.15  16.67  13.23 29. 90
striped bass* 55 1940  4.00  46.73  22.12 68. 85
striped bass* 52 1560 3.12  33.72  17.32 51. 04
striped bass* 60 2435 3.79  13.82 6.63 20. 45
striped bass* 61 2025 3.69  14.47 8. 43 22.90
striped bass* 57 1905 2.60  13.16  28.31 41. 47
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CHL ORDANE
(PPB, VET WEI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SI TE SPECI ES VEAN VEAN % | SOVERS (SuM

LENGTH WEI GHT LI PIDS ALPHA GAMVA CHLORDANE
(cm (9)

39 Dbl uefish 78 3877 2. 07 23.94 7.27 31. 21
bl uefi sh 78 4131 2.29 40. 99 24. 43 65. 42
bl uefi sh 78 4514 2.82 42.61 13.08 55. 69
striped bass 64 2479 2.62 55. 99 13. 89 69. 88
striped bass 64 2617 2. 66 25.00 12. 78 37.78
striped bass 70 3868 4.41 27.38 12. 78 40. 16
striped bass 73 4523 2.53 32. 50 45. 31 77.81
striped bass 70 4413 9.91 40. 83 31. 25 72.08
striped bass 71 4840 6. 25 19. 17 11.72 30. 89
weakfish 35 364 2.08 2. 87 2.89 5.76
weakfish 37 461 2.65 4. 60 <2.50 <7.10
weakfi sh 42 622 1.55 3.74 <2.50 <6. 24
40 bl uefish 70 3142 4.64. 33. 38 9. 44 42.82
bl uefi sh 71 3187 4. 33 25.57 10. 76 36. 33
bl uefi sh 72 3360 4. 36 29.92 9. 45 39. 37
bl uefi sh 40 581 1.18 4.02 <2.50 <6. 52
bl uefi sh 40 555 0. 56 <2.50 <2.50 <5. 00
striped bass 69 4050 9. 44 18. 38 2.79 21. 17
striped bass 68 3889 4.13 13. 48 6. 65 20. 13
striped bass 67 3551 6. 31 25.73 9.31 35.04
striped bass 85 7182 4. 38 25.00 14. 84 39. 84
striped bass 72 4867 5. 67 30. 83 14. 06 44. 89
striped bass 74 4950 7.71 39. 17 16. 41 55. 58
weakfish 32 302 3.50 <2.50 <2.50 <5. 00
weakfish 39 515 2.68 <2.50 <2.50 <5. 00
weakfish 39 506 2.28 <2.50 <2.50 <5. 00
41 weakfi sh 39 553 11.74 <2.50 <2.50 <5. 00
weakfish 37 486 4. 39 4. 86 <2.50 <7.36
weakfish 36 401 1.43 <2.50 <2.50 <5. 00
weakfish 36 424 1.98 2.50 3.20 5.70
weakfish 35 413 3. 68 3.61 <2.50 <6. 11
weakfish 42 699 3. 44 2.63 <2.50 <5.13
weakfish 51 1300 2.60 11.76 7.89 19. 65
weakfish 52 1426 4.58 27.06 21. 88 48. 94
weakfish 51 1222 4. 86 2.65 5.00 7.65
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CHL ORDANE
(PPB, VET WEI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SI TE SPECI ES MEAN  MEAN % | SOVERS (SUM)
LENGTH VEI GHT LIPIDS ALPHA GAMVA CHLORDANE
(cm (9)

42 weakfi sh 44 675 1.74 <2.50  <2.50 <5. 00
weakf i sh 43 720  0.16 <2.50  <2.50 <5. 00
weakf i sh 34 403 1.85 <2.50  <2.50 <5. 00
weakf i sh 35 403  2.40 <2.50  <2.50 <5. 00
weakf i sh 35 352  3.21 2.56  <2.50 <5. 06
weakf i sh 35 397 2.39 <2.50  <2.50 <5. 00
weakf i sh 50 1370  4.84 8. 82 7.50 16. 32
weakf i sh 53 1445  4.11 12.94  11.25 24. 19
weakf i sh 51 1368 11.82  20.59  16.25 36. 84

43 striped bass 67 3460 4.73  23.94 5.75 29. 69
striped bass 68 3530 4.38  19.10 4.57 23. 67
striped bass 69 3590 4.10  24.60 5. 02 29. 62
striped bass 70 3420 5.02  25.28 6. 85 32.13
striped bass 64 2910 6.52  23.88 5. 34 29. 22

44 (1989)
bl ue crab (H) 14 156  3.63 8.70  <2.50  <11.20
bl ue crab (M 14 156 0.52 <2.50 <2.50 <5.00

45 (1989)
bl ue crab (H) 14 162  3.57 14A7 4.36 19. 23
bl ue crab (M 14 162 0.56 <2.50 <2.50 <5.00

46 (1989)
bl uefi sh* 75 3632 4.83 22.78  11.78 34.56
bl uefi sh* 78 4767 12.36  55.38  22.99 78. 37
bl uefi sh* 76 4268 10.99  54.59  15.80 70. 39
bl uefi sh* 77 3814 2.13  16.46 5.75 22.21
bl uefi sh* 78 4768 10.60  41.93  14.36 56. 29
bl uefi sh* 76 4086 12.31  32.44  11.49 43. 93
bl uefi sh* 78 4722  8.22  41.13  14.36 55. 49
bl uefi sh* 77 4222 7.26  38.76 7.18 45. 94
bl uefi sh* 79 4495 8.34  35.60  10.78 46. 38
bl uefi sh* 76 3723 7.22  27.69  17.96 45. 65
bl uefi sh* 81 4949 10.94  55.38  17.24 72. 62
bl uefi sh* 77 4404 10.00  27.69 8. 62 36. 31
bl uefi sh* 79 4994 17.99  42.72  23.00 65. 72
bl uefi sh* 68 3904 10.08 17.41  17.95 35. 36
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DDT AND METABOLI TES
(PPB, VET WEI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

89

(SuM
SI TE SPECI ES MEAN  MEAN % DDT DDD DDE DDTs
LENGTH WEI GHT LI PI DS
(cm (9)

channel catfish* 27 350 5. 57 26.04 25.00 61. 42 112. 46
whi te perch 20 105 0. 97 12.21 24.21 42. 36 78.78
(1988)

blue crab (H'M 15 206 3.61 <10.00 26.64 45. 75 <82. 39
blue crab (HM 16 250 1.66 <10.00 51.31 61.40 <122.71
bl ue crab (H) 15 174 10.09 21.31 128.07 160.38 309.76
bl ue crab (M 15 174 0.79 <10.00 <10.00 16. 20 <36. 20
striped bass 43 843 1.39 <10.00 24.04 46. 59 <80. 63
striped bass 39 691 2.41 18.50 52.08 95. 77 166. 35
(1989)

bl ue crab (H) 15 206 5.56 <10.00 92.15 63.58 <165.73
blue crab (M 15 206 0.65 <10.00 <10.00 <5. 00 <25.00
whi te perch 19 104 1.47 <10.00 29.44 38.93 <78. 37
Anerican eel 52 304 12.88 38.00 228.04 245.97 512.01
blue crab (H'M 17 212 2.72 <10.00 34.18 62.50 <106.68
bl ue crab (H) 15 188 7.28 12.33 77.08 107.86 197. 27
bl ue crab (M 15 188 0.84 <10.00 <10.00 14. 52 <34.52
blue crab (H'M 17 239 2.74 10.70 76.99 129. 31 217.00
blue crab (H'M 16 205 1.04 <10.00 43.75 61.42 <105.17
bl ue crab (H) 15 193 7.54 30.84 154.07 184.48 369. 39
bl ue crab (M 15 193 0.76 <10.00 16.25 22.58 <48. 83
striped bass 41 715 1.03 <10.00 55.02 62.50 <127.52
striped bass 45 1145 3.06 26.12 54.10 78. 13 158. 35
Anerican eel 27 35 7.50 29.17 104.17 120.90 254. 24
carp 39 880 4.53 <10.00 153.98 125.00 <288.98
(1988)

Anerican eel 25 29 3.93 16.67 72.46 79.92 169. 05
carp 47 1442 3.93 12.50 163.15 135.24 310. 89
(1989)

carp 48 1571 9.57 <10.00 92.15 15.09 <117.24
carp 45 1326 3.35 <10.00 56.99 53.57 <120.56
(1991)

carp 43 1187 1.30 <10.00 22.52 18. 41 <50.93



SI TE SPECI ES

7A

7A

10

11

12

13

14

15

(1989)
carp

(1991)
carp

American eel *
blue crab (HM
blue crab (HM
bl ue crab (H)
blue crab (M
striped bass
striped bass

Ameri can eel *

blue crab (HM
bl ue crab (H)
blue crab (M
bl uefi sh
striped bass
striped bass*

blue crab (H'M
bl ue crab (H)
blue crab (M
bl uefi sh
striped bass
striped bass
white perch

Anmeri can eel
Anmeri can eel
brown bul | head
bl uefi sh

bl uefi sh
striped bass

striped bass
weakfish

DDT AND METABQOLI TES

(PPB, VET WEI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

DDT

VEAN VEAN %
LENGTH WEI GHT LI PI DS
(cm  (9)

51 1829 5.21 <10.00
46 1434 2.26 <10.00
49 295 9. 05 20. 29
16 205 0. 68 14. 98
16 215 1.80 17. 36
18 325 5.94 17.12
18 325 0.53 <10.00
46 1028 0.73 <10.00
39 627 1.09 16.79
59 440 13.01 89. 29
17 290 15.10 <10.00
19 179 8.45 <10.00
19 179 0.61 <10.00
63 2364 13.80 29. 56
40 739 2.43 <10.00
58 2276 2.12 34.72
16 189 2.17 <10.00
17 238 15.36 15. 85
17 238 0.77 <10.00
64 2633 7.70 10. 86
43 1055 1.20 13.02
41 689 1.16 <10.00
26 262 2.26 32.55
36 115 8.12 11. 67
36 95 7. 06 36.76
21 178 1.86 <10.00
72 2814 6. 52 27.57
44 916 4.79 <10.00
82 6640 9. 32 10. 56
68 3363 2.17 14. 20
40 633 10.71 <10.00

90

172.

45,

142.
88.
60.

221.
15.
85.
28.

737.

40.
125.
11.
147.
46.
60.

58.
197.
15.
73.
75.
58.
127.

<10.
33.
113.
57.
21.
52.

62.
15.

DDD

28

96

23
32
42
92
40
83
85

18

06
87
29
57
88
42

59
75
14
24
76
30
84

00
65
39
68
70
79

50
15

25.

81.

163.
114.
85.
353.
26.
90.
49,

411.

52.
177.
12.
167.
48.
104.

103.
206.
15.
73.
85.
58.
95.

30.
132.
46.
138.
32.
90.

85.
18.

(SUM

DDE DDTs

86 <208. 14
82 <137.78
46 325. 98
22 217.52
13 162. 91
45 592. 49
72 <52.12
04 <185.87
11 95.75
54 1238. 01
88 <102.94
97 <313.84
71 <34. 00
37 344. 50
35 <105.23
53 199. 67
81 <172.40
02 419. 62
97 <41.11
15 157. 25
65 174. 43
11  <126.41
59 255. 98
33 <52. 00
95 203. 36
41 <169. 80
64 223. 89
76 <64. 46
73 154. 08
14 161. 84
05 <43. 20



( SAMPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SI TE SPECI ES

16

17

18

19

20

21

22

23

24

25

26

27

28

bl uefi sh
bl uefi sh
striped bass
striped bass
weakfish

Ameri can eel *

br own
br own
br own
br own
br own
carp
white

br own
br own

| ar genout h bass

bul | head
bul | head
bul | head
bul | head
bul | head
perch

bul | head
bul | head*

Aneri can eel

br own

| ar genout h bass

br own

br own

bul | head*

bul | head
bul | head

Ameri can eel *

bl ue
bl ue
bl ue
bl ue
br own

white

channel

whi te

crab (HM
crab (HM
crab (H)
crab (M

bul | head

perch

perch

catfish

VEAN VEAN
LENGTH WEI GHT LI PI DS
(cm (9)
66 2324
47 1066
71 3986
68 3314
54 1841
36 107
32 498
31 458
31 374
30 360
28 316
53 1921
18 69
32 339
24 170
34 703
36 160
33 460
31 501
29 291
32 475
48 248
13 130
13 106
13 116
13 116
24 128
24 204
33 300
16 53

DDT AND METABQOLI TES

(PPB, VET WEI GHT)

%

12.52
. 38
. 97
.37
.24

N WP

oOwr

© ow AAROU

.33
. 84

37

.08

. 66

. 66
.91
.44

.12
.01
.91

10. 03

OGN0 N

[N

[ENN

. 46
. 48

.42

.95

.40
.41
.47
. 76
.53
. 06

. 04

.54
.99

91

DDT

16

<10.
10.
14.
<10.

21.
<10.

<10.

<10.

12.

12.
13.
13.

<10.
<10.
<10.

16.
<10.
<10.

13.

35.

<10.
<10.
<10.
<10.
<10.
<10.

<10.

27
27

.08
00
55
20
00

70
00

00

00

50

50
99
99

00
00
00

32
00
00

99

71

00
00
00
00
00
00

00

.99
.99

43.
25.
39.
73.
<10.

95.
62.

42.

117.

72.

63.
172.
95.

65.
29.
29.

158.
14.
17.

138.

242,

<10.
17.
<10.
15.
<10.
<10.

22.

158
235

DDD DDE
27 88. 64
00 36. 84
06 81. 57
66 101. 40
00 12. 29
83 100. 22
50 66. 67
41 46. 88
75 135.78
46 55. 33
41 47.13
57 185. 27
62 101. 56
30 130.58
17 80. 82
02 46. 01
58 125.00
58 16. 59
30 9.15
39 267.54
54 421.05
00 15. 77
72 18. 42
00 13. 16
22 39.62
00 5.19
00 9.21
39 39. 29
.51 213.36
.51 381.47

(SUM
DDTs

147.
<71.
131.
1809.
<32.

217.
<139.

<99.

<263.

140.

123.
371.
211.

<205.
<119.
<85.

299.
<41,
<36.

419.

699.

<35.
<46.
<33.
<64.
<25.
<29.

<71.

399.
644.

99
84
18
26
29

75
17

29

53

29

04
83
17

88
99
03

90
17
45

92

30

77
14
16
84
19
21

68

86
97



DDT AND METABOLI TES
(PPB, VET WEI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

(SUM
SI TE SPECI ES MEAN MEAN % DDT DDD DDE  DDTs
LENGTH VEI GHT LI PI DS
(cm (9)
29 Anerican eel 28 40 3.28 27.98 107.28 213.28  348.54
brown bul lhead 24 134 0.99 <10.00 <10.00 11.84  <31.84

30 Anerican eel 32 68
channel catfish 38 468

. 89 46.64 51.31 111. 61 209. 56
.85 44,31 47.55 103.45 195. 31

o ©

31 Anerican eel 43 220 8.42 44.31 132.93 91.51 268. 75
| ar gemout h bass* 30 300 0.28 <10.00 <10.00 6. 47 <26. 47

32 Anerican eel 58 357 8. 16 11.49 55.80 81. 25 148. 54
blue crab (HM 15 170 1.20 <10.00 <10.00 7.02 <27.02
blue crab (HM 15 161 1.85 <10.00 <10.00 11. 40 <31. 40

bl ue crab (H) 16 223 7.88 <10.00 13.10 5. 56 <28. 66

bl ue crab (M 16 223 1.44 <10.00 <10.00 5. 56 <25. 56

33 Anerican eel 51 235 8.11 <10.00 30.78 34. 32 <75.10
blue crab (HM 16 276 0.31 <10.00 <10.00 6. 99 <26. 99
blue crab (HM 15 155 2.80 <10.00 <10.00 8.11 <28.11

bl ue crab (H) 16 233 6.92 <10.00 <10.00 12. 26 <32. 26
+++ blue crab (M 16 233 0.21 <10.00 <10.00 <5.00 <25. 00
34 weakfish 48 943 1.32 <10.00 <10.00 19. 81 <39. 81
weakfish 34 360 3.98 <10.00 <10.00 19.74 <39.74

35 blue crab (HM 14 134 0.62 <10.00 <10.00 <5.00 <25. 00
weakfish 43 692 2.31 <10.00 <10.00 12. 50 <32.50
weakfish 39 494 2.05 <10.00 <10.00 19. 08 <39. 08

36 Anerican eel 55 338 10.53 <10.00 28.92 48. 68 <87. 60
blue crab (HM 14 141 1.01 <10.00 <10.00 5. 38 <25. 38
weakfish 38 495 1.19 <10.00 <10.00 14. 15 <34. 15
weakfish 44 700 2.99 <10.00 11.19 28. 35 <49. 54

+++ Note: Levels for blue crab (M sanple at Station 33 were reported as
follows: DDT - <5.00 ppb; DDD - <10.00 ppb; DDE - <10.00 ppb. This was
corrected to reflect reported detection limts of 10 ppb for DDT and DDD,
and 5 ppb for DDE.
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DDT AND METABOLI TES
(PPB, VET WEI GHT)
( SAVPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

(SUM
SI TE SPECI ES MEAN  MEAN % DDT DDD DDE DDTs
LENGTH WEI GHT LI PI DS
(cm  (9)

37 bl uefish 69 2500 19.04  32.17 57.69 134.09  223.95
bl uefi sh 68 2277 0.93 <10.00 <10.00  18.18  <38.18
bl uefi sh 73 2803 2.75 <10.00 <10.00 8.41  <28.41
striped bass 79 6054 9.24  12.67 57.01  88.71  158.39
striped bass 62 2315 2.30  14.20 40.18  73.11  127.49
striped bass 70 3757 3.19  23.67 60.26 106.13  190.06
striped bass 53 1665 0.63  14.20 55.97  74.56  144.73
striped bass 62 2218 3.03 <10.00 50.37 53.95 <114.32
striped bass 75 4885 4.41 <10.00 36.38 51.75  <98.13
weakf i sh 50 1504 2.73 <10.00 22.32  47.03  <79.35
weakf i sh 56 1836 3.38 <10.00 21.43  34.32  <65.75
weakf i sh 70 3858 3.72 11.03 36.09 57.50  104.62

37A (1989)
striped bass* 67 3275 2.68  17.86 90.98 162.50  271.34
striped bass* 76 5267 6.11 <10.00 31.65 53.75  <95.40
striped bass* 66 3450 9.09  15.63 63.29 104.17  183.09
striped bass* 64 3223 5.24 10.71 44.30  73.33  128.34
striped bass* 72 2886 0.83 14.53 70.31  73.40  158.24
striped bass* 82 6674 6.09  40.70 76.17 140.43  257.30

38 bl uefish 38 513 0.89 <10.00 10.27  15.25  <35.52
bl uefi sh 76 5099 7.94  20.68 72.62  97.92  191.22
bl uefi sh 40 615 1.12 <10.00 13.18  18.64  <41.82
striped bass 61 2096 5.87  33.78 95.49 173.73  303.00
striped bass 64 2769 0.26 <10.00 26.79  49.53  <86. 32
striped bass 72 3941 5.17  14.20 53.57  81.37  149.14
striped bass 71 3952 5.72  11.54 26.37  34.72 72.63
striped bass 70 4069 0.94 12.01 31.74  52.08 95. 83
striped bass 70 3986 4.42 <10.00 31.74  49.77  <91.51
weakf i sh 41 734  6.17 <10.00 34.18  77.55 <121.73
weakf i sh 44 864 6.18 <10.00 27.34  54.63  <91.97
weakf i sh 40 554  2.14 <10.00 <10.00 21.06  <41.06

38A (1989)
striped bass* 50 1520 1.15 10.61 23.44  52.13 86. 18
striped bass* 55 1940 4.00 19.29 50.87 82.19  152.35
striped bass* 52 1560 3.12  11.32 58.59  70.97  140. 88
striped bass* 60 2435 3.79 <10.00 15.63  29.66  <55.29
striped bass* 61 2025 3.69 <10.00 17.19  43.65  <70.84
striped bass* 57 1905 2.60  10.87 10.94  35.59 57. 40
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DDT AND METABOLI TES
(PPB, VET WEI GHT)

(SAMPLES COLLECTED | N 1988, UNLESS OTHERW SE NOTED)
(SUM

SI TE SPECI ES

39 bl uefish

bl uefi sh
bl uefi sh
striped
striped
striped
striped
striped
striped
weakfish
weakfish
weakfish

bass
bass
bass
bass
bass
bass

40 bl uefi sh

bl uefi sh
bl uefi sh
bl uefi sh
bl uefi sh
striped
striped
striped
striped
striped
striped
weakfi sh
weakfi sh
weakfi sh

bass
bass
bass
bass
bass
bass

41 weakfi sh

weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh

VEAN VEAN

LENGTH WEI GHT LI PI DS

(cm (9)
78 3877
78 4131
78 4514
64 2479
64 2617
70 3868
73 4523
70 4413
71 4840
35 364
37 461
42 622
70 3142
71 3187
72 3360
40 581
40 555
69 4050
68 3889
67 3551
85 7182
72 4867
74 4950
32 302
39 515
39 506
39 553
37 486
36 401
36 424
35 413
42 699
51 1300
52 1426
51 1222

NNW~NOOROPPOORLRARMD PNNOONPBAENNNNDN

ArBRANWWFREFEPRAPE

%

. 07
.29
. 82
. 62
. 66
.41
.53
.91
.25
.08
. 65
.55

. 64
.33
. 36
.18
. 56
.44
.13
.31
. 38
. 67
.71
.50
. 68
. 28

.74
.39
.43
.98
. 68
.44
. 60
.58
. 86

DDT

15.
24.
25.
14.
13.
20.
21.
11.
<10.
<10.
<10.
<10.

16.
16.
16.
<10.
<10.
<10.
<10.
11.
12.
<10.
12.
<10.
<10.
<10.

<10.
<10.
<10.
<10.
<10.
<10.
<10.

12.
<10.

94

63
55
28
20
99
99
63
83
00
00
00
00

08
54
08
00
00
00
00
49
01
00
02
00
00
00

00
00
00
00
00
00
00
50
00

DDD

20.
33.
34.
53.
43.
58.
48.
61.
31.
<10.
<10.
<10.

31.
27.
29.
<10.
<10.
24.
15.
33.
24.
51.
51.
<10.
<10.
<10.

<10.
10.
<10.
<10.
10.
<10.
36.
92.
<10.

51
14
18
57
40
59
83
04
74
00
00
00

74
34
30
00
00
03
38
65
41
26
27
00
00
00

00
25
00
00
74
00
38
86
00

DDE

53.
98.
99.
80.
63.
85.
90.
81.
42.
19.
27.
21.

81.
55.
62.
16.
. 89
38.
32.
65.
47.
64.
70.
13.
18.
15.

20.
29.
.09
16.
30.
21.
47.
143.
64.

64
86
33
19
60
53
28
02
82
08
41
71

47
80
50
00

18
73
91
45
81
60
42
63
00

68
09

37
42
19
32
10
22

DDTs

89.
156.
158.
147.
120.
165.
160.
153.
<84.
<39.
<47,
<41.

129.

99.
107.
<36.
<27.
<72.
<58.
111.

83.
126.
133.
<33.
<38.
<35.

<40.
<49,
<29.
<36.
<51.
<41,
<93.
248,
<84.

78
55
79
96
99
11
74
89
56
08
41
71

29
68
88
00
89
21
11
05
87
07
89
42
63
00

68
34
09
37
16
19
70
46
22



( SAMPLES COLLECTED I N 1988, UNLESS OTHERW SE NOTED)

SI TE SPECI ES

42

43

44

45

46

weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh
weakfi sh

striped bass
striped bass
striped bass
striped bass
striped bass

(1989)
bl ue crab (H)
blue crab (M

(1989)
bl ue crab (H)
blue crab (M

(1989)

bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*
bl uefi sh*

LENGTH WEI GHT LI PI DS

DDT AND METABQOLI TES

(PPB, VET WEI GHT)

VEAN VEAN
(cm (9)
44 675
43 720
34 403
35 403
35 352
35 397
50 1370
53 1445
51 1368
67 3460
68 3530
69 3590
70 3420
64 2910
14 156
14 156
14 162
14 162
75 3632
78 4767
76 4268
77 3814
78 4768
76 4086
78 4722
77 4222
79 4495
76 3723
81 4949
77 4404
79 4994
68 3904

=

o w

BRANONMROPR

e

.74

16
85
40
21

.39
. 84

11
82

73
38
10
02

.52

. 63
.52

. 57
. 56

. 83
. 36
.99
.13
. 60
.31
.22
. 26
. 34
.22
.94
.00
.99
.08

95

DDT

<10.
<10.
<10.
<10.
<10.
<10.
<10.
<10.

10.

<10.
<10.
10.
10.
<10.

<10.
<10.

<10.
<10.

12.
30.
28.
<10.
23.
17.
21.
23.
17.
10.
34.
21.
26.
10.

00
00
00
00
00
00
00
00
71

00
00
55
85
00

00
00

00
00

15
38
21
00
87
36
70
88
36
42
72
61
04
85

<10.
<10.
<10.
<10.
<10.
<10.
22.
44,
83.

33.
29.
27.
32.
29.

<10.
<10.

13.
<10.

14.
42.
47.
15.
36.
29.
34.
28.
23.
19.
42.
21.
51.
19.

DDD DDE
00 17.05
00 18. 86
00 12. 50
00 19.92
00 21. 46
00 19. 81
32 50. 43
64 84. 48
93 131.89
78 54. 44
96 44. 49
45 49. 39
11 52. 97
97 52. 97
00 20. 10
00 <5. 00
39 21. 88
00 <5. 00
13 53. 18
81 131.82
09 150.00
41 37.73
39 115. 91
97 68. 18
25 119.32
54 88. 64
54 96. 59
26 70. 45
81 163.64
40 71.59
38 106.82
26 46. 59

(SUM
DDTs

<37.
<38.
<32.
<39.
<41,
<39.
<82.
<139.
226.

<98.
<84.
87.
95.
<92.

<40.
<25.

<45,
<25.

79.
205.
225,
<63.
176.
115.
175.
141.
137.
100.
241,
114.
184.

76.

05
86
50
92
46
81
75
12
53

22
45
39
93
94

10
00

27
00

46
01
30
14
17
51
27
06
49
13
17
60
24
70






