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Background 
 

NJ’s shore communities have experienced rapid development 
over the past several decades (Dutzik and O’Malley 2010). 

 
•  Development along NJ bayfront areas often results in natural 

shoreline hardening for building protection. 
•  Approximately 76% of NJ’s shoreline existing between the salt 

marsh and sea is developed (Coastal Research Center, The Richard Stockton 

College of New Jersey 2015).  
•  Post Hurricane Sandy- armoring of NJ shorelines is increasing 

(Coastal Research Center, The Richard Stockton College of New Jersey 2015).  
•  Bulkheading is one of the most prevalent forms of armoring 

backbay properties within Cape May County, NJ. 



Backbay Bulkhead Shorelines 
Atlantic Coastline of Cape May County, NJ 



Background 
Replacing a living shoreline with a non-living one can have 
biological consequences (Hester et al. 2006; State of New Jersey 2014). 

•  Shoreline Biodiversity 
•  Community Structure 
•  Nutrient Inputs 
•  Hydrology 
•  Increased Turbidity 
 

Additive impacts of sea level rise contribute to losses in 
essential marsh habitat for finfish and crustaceans (Strange 
2008). 

•  Protection 
•  Nursery habitat 
•  Foraging areas 

 



Study Objectives 
Assess the relative abundance and distribution of finfish 

and crustacean assemblages at salt marsh and bulkheaded 
shorelines within Hereford Inlet estuary, NJ.  



Methods 
Study Area 

Great Channel, Hereford Inlet 
Estuary 

•  Completely bulkheaded shoreline 
along the eastern side and a 
continuous salt marsh shoreline 
along the western side.  

•  6 study sites  
(3 salt marsh & 3 bulkhead) 
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Methods 
Sampling Techniques 

Conducted seine replicates via a bag 
seine net (15.24m x 1.82m) with 

6.4mm mesh 
•  Biweekly basis June – September, 2014 
•  7 total sampling periods 
•  Morning falling - low tides   
•  Directed against water current 
•  Covered approximately 22 m of shoreline 

at each site 
•  1.5 m maximum depth contour 

 
*Sampling design biased towards juvenile 

finfishes and crustaceans 
 



Methods 
Sampling Techniques 

• Counts recorded per each 
finfish and crustacean 
species. 

 
•  Total lengths and carapace 

widths measured for 
subsample of first 20 
individuals. 
 



Methods 
Sampling Techniques 

• Blue Crabs (Callinectes sapidus) sexed and classified as 
either mature or immature individuals.  

 
• Water quality and physical parameters recorded per each 

replicate with the use of YSI. 
 



Methods 
Data Analysis 

•  Data were analyzed with t-tests and ANOVA using 
backward selection and two-way interactions.  

 
•  Transformations were performed when necessary to 

meet assumptions of normality.  
 
•  Graphs depict untransformed values. 
 

Equations Used: 
Abundance = log total 

Species Richness = (total # species - 1)/log abundance 
Dominance = # species >90% total abundance 

 



Results 
General 

Over course of 42 replicate seines… 
•  20,252 specimens representing 33 species were collected  
•  Representation from 27 species of finfish and 6 species of 

crustaceans 
 

Seven Most Abundant Species: 
•  Grass Shrimp (Palaemonetes pugio) (7,766, 38.3%)  
•  Atlantic Silverside (Menidia menidia) (7,763, 38.3%) 
•  Hermit Crab Spp. (Pagurus spp.) (2,194, 10.8%) 
•  Blue Crab (Callinectes sapidus) (797, 3.9 %) 
•  Mummichog (Fundulus heteroclitus) (658, 3.2%) 
•  Summer Flounder (Paralichthys dentatus) (410, 2.0%)  
•  White Perch (Morone americana) (318, 1.6%) 



Results 
General 

Role of this estuary as a nursery is clear as 28 of the 33 
species had representative YOY age classes present 

(Shore Shrimp & Hermit Crab Spp. not included).  



Results 
Salt Marsh vs Bulkhead Sites 

 Species richness was greater at bulkheaded sites than salt 
marsh sites when accounting for survey period       

(F = 12.5, p = 0.001).  
•  31 total species at bulkhead sites 
•  20 total species at salt marsh sites 
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Results 
Salt Marsh vs Bulkhead Sites 

Total species abundance did not differ between site types 
when accounting for survey period (p = 0.29). 

•  Summer Flounder was more abundant at bulkheaded sites     
     (p = 0.01) but did not differ by survey period. 
 

 
 

 
 
 
 



Results 
Salt Marsh vs Bulkhead Sites 

 Atlantic Silverside was more abundant at salt marsh sites 
(p=0.002) and increased from early to later sampling periods  

(p < 0.001). 
 



Results 
Natural Salt Marsh vs Bulkhead Sites 

•  Tautog  (Tautoga onitis), White Perch, and Black Drum 
(Pogonias cromis) showed preference for bulkheaded 
sites. 
 

•  Juvenile backbay predatory fish, Bluefish (Pomatomus 
saltatrix) and Northern Kingfish (Menticirrhus saxatilis), 
showed preference for salt marsh sites.  

 
 



Results 
Natural Salt Marsh vs Bulkhead Sites 

 Four dominant species represented within the estuary environment  
(per sampling locations): 

•  Shore Shrimp 
•  Atlantic Silverside 
•  Hermit Crab Spp. 
•  Blue Crab 
 

Three dominant species at salt marsh shoreline sites: 
•  Atlantic Silverside 
•  Shore Shrimp 
•  Hermit Crab Spp. 

 
Five dominant species at bulkhead shoreline sites: 

•  Shore Shrimp  
•  Atlantic Silverside 
•  Hermit Crab Spp. 
•  Summer Flounder 
•  Blue Crab 

 



Results 
Salt Marsh vs Bulkhead Sites 

Presence of structure and deeper-
water environment at bulkhead sites 

appear to be a main physical 
differences between site types. 

 
Other differences might include: 

•  Substrate Type 
•  Benthic Topography 
•  Nutrient Availability 
•  Turbidity 

 
 

 



Results 

Natural Salt Marsh vs Bulkhead Sites 
• Overall Chemical Parameter Ranges: 

• Salinity: 30.08 - 32.09 ppt 
• DO: 4.61 - 7.53 mg/L 
• Water Temperature: 21.5 - 25.2 ºC 
• pH: 7.27 - 7.98 

• DO, salinity, and water temperature were statistically higher later in 
sampling period. 
 
• No significant difference in chemical parameters occurring between 
bulkhead and salt marsh sites or between individual sites. 



Discussion- The Not So Surprising  
•  Role of this estuary as a nursery environment is clear. 

 
•  Presence of dominant species and seasonal presence of all 

represented species is standard for a NJ estuary environment. 
 
•  Overall chemical parameters were representative of a summertime 

estuary environment.  
 
•  Data for Shore Shrimp, White Perch, Long-Clawed Hermit Crab, 

Mummichog, and Blue Crab yielded no significant difference 
between abundances at bulkhead or salt marsh sites or for sex/ 
age class differences at site types (Blue Crabs).  

 
•  Atlantic Silverside, a good water quality indicator species, preferred 

salt marsh shorelines. 
 

 



Discussion- The Surprising 
•  Bulkhead shorelines potentially provide habitat for a 

variety of species’ YOY.  
•  Provide well utilized nursery grounds for commercially and 

recreationally important species including Summer Flounder and 
potentially Tautog & Black Drum.   

 
•  Structure and deeper water potentially attract a variety 

of generalist species contributing to greater species 
richness and more dominant species at bulkheaded 
sites. 

•  Possibility that impacts of bulkheading in study area are 
not as severe as what similar studies have found in the 
Chesapeake Bay.  

  
 



Future 
• Scope of this study is limited and additional surveys are needed 
to better understand observed patterns. 

• Future study components might encompass: 
• Sampling during both high tide and low tide phases 
• Sampling site substrate 
• Developing a Fish Community Index for New Jersey backbays 



Thank You! 
Special thank you to The Wetlands Institute Staff, Interns, 

and Volunteers 


