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Abstract
      Coastal wetlands are a hallmark feature of the Delaware Estuary 
where they furnish a variety of important ecosystem and human
services. They can be more productive than tropical rainforests, 
provide rare and abundant animals with breeding and nesting 
grounds, enhance water quality, and protect our coasts from flooding 
and storm surges.  
 These coastal wetlands have long been maligned in the Delaware 
Estuary where nearly half have been lost, degraded or otherwise 
altered.  According to the USFWS and NOAA, the loss of these
important habitats continues despite increased attention.  The 
Delaware Estuary lost more than 3,000 hectares of coastal wetlands 
between 1996 and 2006.   Remote sensing data also suggests that the 
majority of our  remaining 150,000 hectares of tidal wetlands are 
degraded in condition, representing an environmental indicator for 
the overall health of the Delaware Estuary ecosystem.  
      Various past and present stressors and land uses appear to be 
contributing to the decline of coastal wetlands in the Delaware Estuary.  
A new study is underway to attempt to discern the most important 
causes of degraded salt marsh conditions in three representative 
watersheds of the Delaware Estuary:  The St. Jones River Watershed,
 The Broadkill Watershed and the Maurice River Watershed. Each has 
unique and rich histories of marsh use and management, and these 
practices will be contrasted with known stressors in the watersheds as
well as current wetland configuration and condition (see Figure 2), 
which are being assessed by the Partnership for the Delaware Estuary 
and collaborators using rapid methods.  
 Historic and recent aerial photographs will also be examined to 
determine the extent of direct human alteration of the studies salt 
marshes.  Taken together, findings from these comparative analyses 
should help guide future best management of our remaining coastal 
wetlands.  Comments, suggestions, and available data are sought to 
support this graduate research study.  

Figure 1:  My graduate thesis will consist of two studies.   The first study is to 
contrast coastal wetland condition among study sites.  The second study is to 
contrast stressor profile among the study sites.  The ultimate goal is to relate the 
results of study one with study two by relating condition with stressors 
(see Figure 2). 

Figure 7 & 8:  The images above are photographs of Burcham Farm in Millville, NJ.  
This is one of the last operating diked farms in Cumberland County, New Jersey.  
Originally, like most diked farms, this farm was used to harvest salt hay.  Salt hay 
farming includes the harvesting of three species: salt meadow rush (Juncus gerardi), 
salt grass (Distichlis spicata) and saltmeadow cordgrass (Spartina patens).  Land 
reclamation and diking involves the installation of earthen berms around perimeters
of wetland tracts in order to keep salt water out and freshwater in.  The objectives 
for diking have generally been for agricultural use, the enhancement of waterfowl 
and wading bird habitat and the deterrence of salt marsh breeding habitat.  Diking
has had serious impacts on wetland condition.  The presence of this stressor leads 
to alterations in the natural tidal stage, loss of salt marsh, changes in habitat and 
convergence to upland. 

Figure 6:  Mosquito grid ditching is identified in the 2002 aerial photograph of the Broadkill River 
watershed, DE.  The arrow notes an example of a popular form of control measure to deter 
mosquito breeding.  Breeding grounds of the salt marsh mosquito were targeted and controlled
by draining the water out of the wetlands through a technique known as grid ditching.  Ditches 
are generally dug at 50 to 100 m intervals, parallel to one another forming a grid pattern and 
draining to a main channel.  Altering the natural habitat and water levels have caused impacts on 
the wetlands. These mosquito ditches are believed to cause hydrologic stressors on the wetlands,
as well as damage to natural habitat for  organisms residing in these wetlands.  

Figure 5:  Channelization and stream straightening are an example of stressors 
found within the St Jones River watershed, DE.  The St Jones River was 
straightened in order to increase the efficiency of its shipping passages.  River 
and stream straightening impacts the sediments and nutrient loads in the 
watershed which can cause upstream or downstream flooding, can lead to 
invasive plant encroachment and alter the wetland hydroperiod.  

                    Coastal Wetland Condition Methods
     Condition scores will be calculated and assessed by 
  applying the Mid-Atlantic Tidal Rapid Assessment 
Method (Jacobs et al, 2010) (Mid-TRAM).  The Mid-TRAM 
measures a variety of metrics (see Table 1) with a final result
 of a score between  0 and 100.  These scores will be 
evaluated among the different watersheds (see Figure 1)
 to determine the overall health and condition of
           coastal wetlands in the Delaware Estuary.  

 

Table 1:  Categories of metrics tested in the Mid-TRAM, the rapid method used 
for determing wetland condition of tidal wetlands in the Delaware Estuary.

Figure 3:  Three watersheds of the Delaware Estuary 
were selected as having representative salt marsh: 
St Jones, Broadkill and Maurice River 
watersheds (denoted in purple hashmarks).

Figure 2:  The steps shown above reflect the sequence of effort for my
graduate thesis. 

Figure 4:  A typical salt marsh domniated by smooth
cordgrass, Spartina alterniflora, in the Maurice River 
watershed

              
                 Coastal Wetlands Stressor Profile Methods
            Various global, regional and local stressors will be 
      characterized with  an extensive literature search and 
    analysis of historical aerial photographs.  These stressors will 
 be identified to determine their extent and location in the estuary.  
Identifying  the stressors will help managers to strategize how to 
mitigate these stressors.  Also, this will help managers rank and
     prioritize higher areas of restoration and conservation.  
       Examples of some wetland stressors can be found in 
            Figures 5-8. 
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Suggestions, advice and information are eagerly 
sought to support this project, which is just getting 
underway
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