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Abstract 
The Sedge Island Marine Conservation Zone (SIMCZ), located in east of Ocean            
County, New Jersey in the Barnegat Bay, was the first marine conservation zone             
established in the state, intended to protect natural habitat and promote species            
growth. To do so, the conservation zone places strict regulations on the use of the               
bay: commercial fishing is prohibited in the zone and use of recreational            
watercraft such as jet skis is restricted. Additionally, the area is naturally            
protected from meteorological flux, as the abundant marshlands and sinuous          
water trails make the conservation zone less vulnerable to harsh weather events.            
Because of the protection provided by the SIMCZ, species within the zone are             
allowed to flourish, migrating and breeding without hindrance by anthropogenic          
or naturally arising threats. For ten nonconsecutive days in June, July, and August             
of 2018, students in partnership with Save Barnegat Bay collected species from            
both inside and outside of the SIMCZ, counting and measuring individuals to            
determine a significant difference in the biodiversity in and out of the zone, as              
well as the size of animals found in either location. Furthermore, the study             
analyzed three substrate types found both inside and outside of the conservation            
zone - submerged aquatic vegetation (SAV) beds, macroalgae, and bare bottom -            
in order to determine species diversity in different habitats. It was found that             
macroalgae substrate inside the conservation zone had the highest biodiversity,          
while bare bottom inside the zone had the lowest. On average, statistically larger             
specimens were found within the SIMCZ. 
 

Introduction 
The Sedge Island Marine Conservation Zone is located in the Barnegat Bay on the 

western side of Island Beach State park, New Jersey.  This area is home to a wide variety of 
wildlife and plays a key role in sustaining their populations. This is due to the wide variety of 
habitats within the conservation one as well as its geographic location. The Sedge Island Marine 
Conservation Zone is less vulnerable to meteorological flux due to prevalence of marshlands and 
sinuous water trails. (Eckrich et. al.,2000) These characteristics help create a safe ecosystem for 
populations of fish. Within the conservation zone, common  species include: shore shrimp 
(Palaemonetes vulgaris), sand shrimp (Crangon septemspinosa), silverside (Menidia sp.), and 
blue crab (Callinectes sapidus). Many of these species such as the blue crab are important for 
fisheries and have experienced decline in total populations in recent years. (Jivoff et. al.,2014) 
The Sedge Island Conservation Zone is a crucial area that aids in sustaining populations of these 
species by its geographic location and by prohibiting activities such as commercial fishing and 
limiting boat activity. The absence of these pressures create a less hostile environment, allowing 
for species to mature and increase their populations. Habitat types such as SAV beds provide 
shelter for species, acting as nurseries. These habitats foster populations and provide refuge from 
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predators. (Eckrich et. al.,200) Habitat types such as macro-algae provide necessary resources for 
species and non disrupted bare bottom habitats provide safe migration routes. In order to ensure 
the success of the conservation zones, biological surveys have been done comparing the 
biodiversity of the conservation zones to the surrounding areas outside the zone. The goal of this 
sampling was to contribute to a long term data set, indicating the effectiveness of the bay. 
 
Methodology 
Study Sites: 

Sampling occurred both inside and outside of the Sedge Island Marine Conservation            
Zone in Barnegat Bay, New Jersey on three different substrate types: SAV, macro-algae, and              
bare bottom. Sampling occurred on ten nonconsecutive days throughout June, July, and August             
2018.  
Protocol: 

● Upon selecting site, two 1m3 metal encapsulation cylinders were used to isolate a study              
area 

● Dip nets were used to collect species, which were then identified and their lengths              
measured 

● Collection ceased after five consecutive empty scoops 
● Conductivity, water temperature, and salinity were also measured at each site using a YSI              

30 
Statistical Analysis: 
Species diversity was quantified using Simpson’s Diversity Index (equation below). Using           
Microsoft Excel, a t-Test (unequal variances) was conducted for each recurring species to 
compare average sizes inside and outside.  
 
Results 

The highest biodiversity was found outside of the Sedge Island Marine Conservation 
Zone (Fig.2a) compared to inside of the zone (Fig.3a). When further analysis was done on the 
diversity of habitats, macro-algae was the most diverse both inside and outside of the zone. In 
comparison, the lowest diversity was found in bare bottom habitats. Biodiversity of macro-algae 
outside the zone had a score of  0.7972 (Fig.2b) on the Simpson’s Diversity Index compared to 
inside the zone which had a score of 0.8062 (Fig.3b).  Bare Bottom habitats saw the lowest 
diversity, with outside the zone scoring 0.7161(Fig.2c) and inside the zone scoring 
0.4820(Fig.3c). In addition to comparing diversity, average sizes of the most common species 
were done for both inside and outside the zone. Once analyzed with a t-Test, a p-value of less 
than 0.05 was yielded indicating a significant difference between the sizes. Fish averaged larger 
sizes outside of the zone while shrimp and crabs were larger inside the zone.  
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Conclusion 

The Sedge Island Marine Conservation Zone is successful in fostering biodiversity across 
multiple habitat types as well as promoting the growth of individuals. This study aids in the 
collection of a long term data set on the biodiversity inside the Sedge Island Marine 
Conservation Zone. Utilizing this data will help assess the success of this conservation zone as 
well as provide insight for conservation efforts.  
 
Discussion 

Each of the three habitat types within the Sedge Island Marine Conservation Zone have 
benefits for the local marine fauna. SAV beds serve as nurseries for juvenile fish, aiding in 
raising species populations. These areas are a less hostile environment welcoming to juvenile 
fish. Large quantities of eelgrass provide protection in the form of coverage and support high 
populations of numerous species. SAV beds are especially important to syngnathids such as 
seahorses and pipefish, who require vegetation to attach to for survival. Macro-algae is a critical 
habitat that fosters larger individuals. These habitats are home to various resources essential to 
wildlife creating a diverse ecosystem. Bare Bottom habitats provide ideal locations for migration 
within the Sedge Island Marine Conservation Zone. The conservation zone limits activity 
disruptive to wildlife, prohibiting commercial fishing and restricting boating activities. This 
allows for high numbers of individuals to utilize bare bottom habitats for migration. The Sedge 
Island marine Conservation Zone is critical for sustaining the populations of local species. This 
area is protected by it’s geographic nature next to marshlands and holds multiple key habitats, 
pivotal to supporting a high diversity within the bay. 
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Figures 

  
 
Figure 1: Thirty sites inside the Sedge Island Marine Conservation Zone in Barnegat Bay, New 
Jersey  (yellow) and 30 sites outside the zone (green) were sampled throughout the summer of 
2018. GPS points for each site were obtained using the Garmin GPSMAP on the sampling 
vessel.  

 
Figure 2a 
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Figure 2b  

 
Figure 2c  
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Figures 2a-c: Total biodiversity was found to be higher on average outside the conservation 
zone, with the most diversity found in mixed macro-algae habitat (0.7972), and the lowest in 
bare bottom habitat (0.7161) 
 

Figure 3a  
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Figure 3b  

 
Figure 3c 
 
Figures 3a-c: Total biodiversity was found to be lower on average inside the conservation zone, 
with the most diversity found in mixed macro-algae habitat (0.8062), and the lowest in  bare 
bottom habitat (0.4820) 
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Figure 4a 

 
Figure 4b 
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Figure 4c 
 
Figures 4a-c: Size comparisons of fin fish, shrimp, and crabs, respectively, found inside and 
outside of the conservation zone. When analyzed using a t-Test Assuming Unequal Variances, 
shore shrimp, sand shrimp, silversides, and mud crabs yielded p-values of less than 0.05; thus, 
these species exhibited significant differences in size inside and outside of the conservation zone 
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