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To sample zooplankton communities at different sites in Barnegat Bay to observe the 
population diversity and how they change over time.
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• Plankton Tow and Lift Net Samples were collected on June 17th and July 15th, 2021.

• Positional coordinates were taken using a GPS and distance travelled during plankton tows was 
measured using a calibrated flow meter.

• Water quality data were recorded to assess salinity, temperature, and dissolved oxygen using a 
YSI® water quality meter.

• Preserved samples were dyed with rose bengal and processed in lab after filtering through sieve. 
Individuals of each species were counted and recorded on data sheets. 

• Data were processed using Excel and summarized and graphed based on month (June, July) and 
sampling type (plankton tow, lift net, water quality). 

Figure 2A-G: A: Plankton tow nets being deployed in field; B: lift net in-use in field; C: example of jelly sizing sheet with accompanying
Mnemiopsis leidyi (right of picture) to be sized; D: example of Chrysaora chesapeakei being sized with a ruler; E: M. leidyi post-
preservation under a microscope; F: C. chesapeakei post-preservation under a microscope;G: processed sample in vial of ethanol.

Figure 1: Map of visited sites within Barnegat Bay, constructed using
Google Earth. Includes Bayshore Lagoon, Forked River Lagoon, Sunrise
Beach Lagoon, and Berkeley Shores; and Forked River State Marina,
where we departed from to access the sites.

Zooplankton are heterotrophic organisms that cannot freely
move against the current and include a wide range of species, both
big and small. Some zooplankton outgrow their forms and can swim
against the current as adults, while others are permanent members
of the plankton community. Despite their size, zooplankton are
important members of their community, as they utilize nutrients
from phytoplankton for the larger marine predators; without them,
larger organisms will starve as the smaller predators deteriorate
without their food source. In turn, humans lose economic and
recreational value from the lost diversity.

Naturally, zooplankton populations will undergo fluctuations
over time. This can be due to seasonal changes that alter nutritional
resource availability, water chemistry, and water movement
patterns; or due to increased or decreased predation. Phytoplankton
blooms in the spring give rise to blooms of organisms like copepods
and larvae of many taxa like shrimp, crabs, fish, clams and oysters,
who feed on the abundant phytoplankton. Often, these other taxa
decline later on as they are either consumed by higher order
predators or metamorphose into their benthic life stages. One
example that impacts this natural balance is blooms of Chrysaora
chesapeakei, or the bay nettle. Bay nettles are notorious for
consuming a plethora of different organisms in large numbers,
including zooplankton (Meredith et al. 2016). Although present
naturally in certain habitats, their recent increase in Barnegat Bay
has caused stress on local marine populations, as they exert
significant top-down pressure on all zooplankton (Bologna et al.
2017) and act as an apex predator. This example epitomizes the
reasons why scientists have been monitoring zooplankton
populations to monitor their growth and population sizes, and
discover what impacts blooms of bay nettles have on the community.

Dr. Paul A. X. Bologna of Montclair State University and I have
been studying the zooplankton populations within Barnegat Bay
during the summer of 2021 to relay data that we find to partner
organizations. The data gathered will increase our knowledge of
zooplankton populations within Barnegat Bay by and determine if
these trends are changing and how.
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Figure 3A-B: A: Average density of major taxa collected in plankton tows from June; B:
average density of major taxa collected in plankton tows from July.

Figure 4A-B: A: Average density of three jelly taxa collected in lift net samples from June; B:
average density of three jelly taxa collected in lift net samples from July.

Plankton Tow Sampling:

• There was a substantial increase in bay nettle densities from June 
to July, while comb jelly densities declined (Figure 3). This may be 
related to predation of comb jellies by bay nettles, which has been 
observed in Barnegat Bay before (Bologna et al. 2017). 

• Copepods, shrimp larvae, crab larvae, and fish eggs also saw 
declines from June to July and may be a result of the increased 
bay nettle densities but also might reflect rainfall events flushing 
out the zooplankton or settlement of larvae to other habitats 
(Figure 3).

Lift Net Sampling:

• An increase in bay nettle densities was observed at Berkeley 
Shores, but decreased at Forked River Lagoon (Figure 4).

• Mnemiopsis leidyi densities increased at two of the four sites and 
decreased at the other two, possibly due to the absence and 
presence, respectfully, of bay nettles at the sites in question 
(Figure 4). M. leidyi was collected most often between 10-30mm 
in size, however 30-50mm and 50-70mm size ranges increased 
during the sampling, likely due to growth of individuals from 
June to July. 

• Nemopsis bachei was only present at Sunrise Beach Lagoon in 
June, but was not observed again, possibly due to its life cycle or 
rarity in the area (Figure 4).

Water Quality Sampling: 

• Salinities were consistently lower at Berkley Shores when 
compared to the other three sites (Table 1).

• Temperatures were similar among sites, but showed seasonal 
increases from June to July (Table 1).

• Dissolved oxygen varied among sites, but remained above 5mg/l 
indicating hypoxia was not present.  The differences seen in 
oxygen may also reflect timing of sample collection, since early 
morning samples are often lower due to nighttime respiration. 

The communities within Barnegat Bay are one of many
vital estuary systems found within the United States.
Delicately strung together, the interactions within the bay
provide many resources and recreational enjoyment to
us. However, they can be destroyed by small changes in
the community structure. As such, it is imperative to
monitor the trends of these communities and determine
which trends are seasonally normal and which ones
represent potential problems in the future. As bay nettle
densities increase, it is apparent that they impact the
other members of the community through top-down
predation. Unchecked, bay nettles could disrupt the
natural food webs of Barnegat Bay impacting the natural
resources we enjoy so much.

Zooplankton include the many current-bound organisms of
marine ecosystems that influence community structure and food
webs. This definition extends to the crustacean, cnidarian,
ctenophore, and teleost plankton that frequent Barnegat Bay. In
order to observe the zooplankton populations within Barnegat Bay,
plankton net and lift net sampling was done at Berkeley Shores
Lagoon, Sunrise Beach Lagoon, Forked River Lagoon, and Bay Shore
Lagoon during June and July of 2021. Water quality data were also
collected at these sites. All sites showed similar temperatures and
dissolved oxygen, but Berkley Shores showed a substantially lower
salinity among sites. Results from the plankton tows showed that
both Forked River and Berkley Shores had high densities of bay
nettles and comb jellies. Other taxa which showed high densities
include calanoid copepods, shrimp larvae, and crab larvae. These
crustaceans showed inverse relationships with the gelatinous
species, showing the top-down impacts of jellies. Results from the
lift net samples showed high densities of bay nettles from Forked
River and Berkley Shores. The comb jelly Mnemiopsis leidyi was
abundant in June, but was absent in July at the sites with high bay
nettle densities, demonstrating the predation of Bay nettles on comb
jellies. While these data are only a snapshot of conditions within
these lagoons, it is clear that Bay Nettles have a substantial impact
on the overall zooplankton community.

Table 1A-B: A: Water quality data
collected during June at the four sampling
sites. B: water quality data collected
during July.

0 2 4 6 8 10 12 14 16

Chrysaora Ephyra

Mnemiopsis

Amphipods

Isopods

Copepods (Calanoid)

Ostracods

Barnacle Larvae

Fish Eggs

Fish Larvae (Gobiosoma)

Fish Larvae (Menidia)

Shrimp Larvae

Crab Larvae

Snails

Insect Larvae

Tunicate Larvae

Ephyra

Foraminiferae

Average Density (organism/m3)

Sp
e

ci
e

s

Plankton Tow Organism Densities from June 2021 Lagoon Sites

Bay Shore Lagoon (3 Samples) Forked River Lagoon (3 Samples)

Sunrise Beach Lagoon (3 Samples) Berkeley Shores (3 Samples)

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

Sea nettles Mnemiopsis leidy Nemopsis

A
ve

ra
ge

 D
e

n
si

ty
 (

o
rg

an
is

m
/m

3
)

Lift Net Densities from June 2021 Lagoon Sites

Berkeley Shores (10 Samples) Sunrise Beach Lagoon (10 Samples)

Forked River Lagoon (10 Samples) Bayshore Lagoon (10 Samples)

0 2 4 6 8 10 12 14 16

Chrysaora Adults

Chrysaora Ephyrae

Mnemiopsis

Amphipods

Isopods (Idotea balthica)

Copepods (Calanoid)

Copepods (Harpactechoid)

Barnacle Larvae

Fish Larvae (Menidia)

Shrimp Larvae

Crab Larvae

Crab Megalopae

Gastropod Larvae

Polychaetes

Average Density (organism/m3)

Sp
e

ci
e

s

Plankton Tow Organism Densities from July 2021 Lagoon Sites

Bay Shore Lagoon (3 Samples) Forked River Lagoon (3 Samples)

Sunrise Beach Lagoon (3 Samples) Berkeley Shores (3 Samples)

0

0

0

1

1

1

1

1

2

2

2

Sea nettles Mnemiopsis leidyi Nemopsis

A
ve

ra
ge

 D
e

n
si

ty
 (

o
rg

an
is

m
/m

3
)

Lift Net Densities from July 2021 Lagoon Sites

Berkeley Shores (10 Samples) Sunrise Beach Lagoon (10 Samples)

Forked River Lagoon (10 Samples) Bayshore Lagoon (9 Samples)

(No Nemopsis
observed)

Figure 5: YSI Professional Plus
Series used to collect the water
quality data displayed below.
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