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Methodology

Located off of Island Beach State Park, the Sedge Island Marine Conservation 
Zone (SIMCZ) is the only marine conservation zone established in the state of 
New Jersey. The SIMCZ was established with the purpose of protecting the 
habitat of estuarine species as well as promoting their growth. Furthermore, the 
SIMCZ has strict regulations in place to accomplish these goals. For instance, the 
use of recreational watercraft in the SIMCZ is prohibited. Similarly, the SIMCZ 
is naturally protected by sinuous water trails and salt marsh. These natural 
boundaries and trails assist to protect the zone from meteorological fluctuations. 
Consequently, the protection of the SIMCZ allows for species to flourish and 
repopulate without human interference or threats. During June and July of 2021, 
ten days were selected for sampling and a temporal study within the SIMCZ. 
While working with Save Barnegat Bay, six sites were chosen daily for the first 
five days of sampling then revisited during the remaining five sampling days. 
This allowed for comparisons of diversity between the two weeks to be made. 
Using Simpson's Diversity Index, it was discovered that the first five days of 
sampling resulted in lower biodiversity than when those sites were revisited. 
Likewise, the study analyzed habitat types including submerged aquatic 
vegetation (SAV), mixed macro-algae, and bare surface. Statistical analysis 
found that SAV had the highest biodiversity for both weeks, and bare surface had 
the lowest biodiversity for both weeks. 

SIMCZ

➢ New Jersey’s first Marine Conservation Zone

➢ Classified as a shallow tidal marsh area

➢ Designed to reduce environmental impacts of anthropogenic 
activity (Jivoff et. al., 2014)

11th year of study

➢ Originated: Governor Christie’s 10 point plan

➢ Funding provided by NJ F&W and Save Barnegat Bay

Previous years:

➢ Found no significant difference in diversity inside or outside 
of zone

➢ Macro-algae is more diverse

Figure 3: Images displaying SAV habitat, Oyster Toadfish (Opsanus tau), and American 
eel (Anguilla rostrata).
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➢ SAV beds, the substrate with the highest biodiversity, functions as 
shelter and provides food to an even range of species within the 
SIMCZ

➢ Bare bottom habitats provide little habitat for species making 
them less favorable to certain species

➢ Throughout the second week of sampling, there was a stronger 
current and a higher tide regime, encouraging an increase in 
species’ presence; an increase in diversity was seen

➢ Over the weekend between week 1 and 2 water temperatures 
dropped to approximately 20-21°C but returned back to an 
average of 24-25°C. 

➢ Macro-algae habitats with widgeon grass growing in sheltered 
coves, saw on average a higher number of shrimp, fish, and crabs

➢ A Student’s T-Test with an alpha of 0.05 was run to be able to 
identify if there were significant differences between the 
collected species in 2020 and one year later in 2021

➢ Data showed no significant difference in biodiversity found 
between the 2020 & 2021 data sets due to a large similarity 
between the counts and size comparisons between the two years. 
P-values for these comparisons were p=0.5604 for SAV, 0.9000 
for macro, and 0.0590 for bare

➢ As expected, little difference was observed in the species profiles 
of the different habitats between weeks

Discussion

Figure 5: Images displaying bare surface habitat, Calico Crab (Ovalipes ocellatus), 
and Winter Flounder (Pseudopleuronectes americanus).

To maintain a dataset of biodiversity within the Sedge Island Marine Conservation Zone and determine any temporal changes in 

species composition at the sites chosen within the Conservation Zone.

Figure 12: Salinity, dissolved oxygen, wind speed, current, 
air temperature, and water temperature measurements were 
taken and recorded at each sample site.

Figure 15: An example of an typical sample scoop while 
sampling in the SIMCZ.

Conclusion
The Sedge Island Marine Conservation zone successfully acts as a 

nursery ground and promotes species population growth while maintaining 

biodiversity within several habitat types. Short-term temporal changes 

showed no change in species diversity between habitats. Tides, temperature 

fluctuations and salinity changes are common challenges that estuary species 

are well adapted to. Annual continuation of this study allows for a long term 

biodiversity data set to be maintained for the Sedge Island Marine 

Conservation Zone. This helps to measure the overall functionality of the 

zone, and provide important biodiversity and habitat data for the SIMCZ.  

Results

Figure 1: Ten days between June 25, 2021 and July 13, 2021 were spent collecting samples in the 
SIMCZ dropping two cylinders in each of three habitat types (bare, macroalgae, and SAV) for a total of six 
sites each day.

Sampling occurred non consecutively from late June to early July.

Protocol:

➢ At each selected site, a 1 meter diameter metal encapsulation 
cylinder was dropped to isolate the sampling area.

➢ Using a YSI 85 multimeter, water temperature (°C), salinity 
(ppt), and dissolved oxygen (mg/L) were measured at each site. 

➢ A D-framed net was used to collect species which were then 
identified and measured in millimeters.

➢ Collection at each site concluded after five consecutive empty 
scoops were obtained.

Statistics:

➢ Species Diversity and evenness were evaluated using the 
Simpson’s Diversity Index and Shannon-Wiener Index 
respectively

➢ Student’s T-tests were run to determine any significant 
differences between species populations.

Figure 10 :Macro-algae habitats during the second week of sampling concluded that Shore Shrimp 
was the most commonly discovered species followed by, Four-Spined Stickleback, Atlantic Silverside, Sand 
Shrimp, Blue Crab, Winter Flounder, Banded Killifish, Black fingered-Mud Crab, then Pipefish.

Figure 9 :SAV habitats during the second week of sampling  resulted in Atlantic Silverside being the 
most commonly found species followed by Shore Shrimp, Four-Spined Stickleback, Sand Shrimp, Blue 
Crab, Winter Flounder, Black Fingered-Mud Crab, Pipefish, Grass Shrimp, then American Eel.

Figure 11: Bare Bottom habitats during the second week of sampling resulted in Sand Shrimp being 
the most commonly found species followed by Atlantic Silverside, Blue Crab, and Shore Shrimp.

Figure 8:Bare Bottom habitats during the first week of sampling resulted in Sand Shrimp being the 
most commonly found species followed by Atlantic Silverside, Shore Shrimp, Blue Crab, and Winter 
Flounder.

Figure 6: SAV habitats during the first week of sampling resulted in Shore Shrimp being the most 
commonly found species followed by Four-Spined Stickleback, Winter Flounder, Sand Shrimp, Black 
Fingered-Mud Crab, Atlantic Silverside, then Pipefish.

Figure 7: Macro-algae habitats during the first week of sampling concluded that Shore Shrimp was 
the most commonly found species  followed by Four Spined Stickleback, Atlantic Silverside, Sand Shrimp, 
Blue Crab,  Black Fingered-Mud Crab, Winter Flounder, then Pipefish.

Figure 2: Using a D-framed net, sample scoops were taken from the 
cylinder. The scoops were then sorted through for any fish, crab and 
shrimp species.

Figure 4: Images displaying Mixed Macro-Algae habitat, Banded Killifish (Fundulus 
diaphanus), and Mummichog (Fundulus hereroclitus).

Figure 13: Each substrate type in the SIMCZ had species 
exclusively found in them. However, the majority of species 
were found in all substrate types.

Figure 16: Sample scoops from each site were placed into bins to be sorted 
through. All fish, crab, and shrimp were measured up to the first twenty 
individuals and tallied.

Figure 14: Comparison of the average number of 
organisms per sample found at each substrate (n=3,005) 
within the SIMCZ. Error bars show 5% from the mean. 

Figure 17: Images from left to right: Bay Scallop (Agropecten irradians), Northern Pipefish (Sygnathus fuscus), Shore Shrimp (Palaemonetes vulgaris), Blue Crab (Callinectes sapidus), Pale Sea Cucumber (Cucumaria pallida), Fish and Wildlife boat dock with jon boat, deployed drop cylinder. 


