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Estuarine 
 

 
 
 

 
Photo by Rachel Stevens 
 
 
Acres in NH: 11, 101 
Percent of NH Area: 

Acres Protected: 

Percent Protected: 
 
 
 

 
Habitat Distribution Map 

 

 
Habitat Description 
 

Estuarine systems form where rivers meet the sea. They include subtidal and intertidal areas that are 
usually dominated by soft sediments (NH Fish and Game, 2013). Typical examples include eelgrass 
beds, oyster reefs, and intertidal mudflats. Salt marsh, an important estuarine habitat, is addressed as 
a separate habitat profile. Rivers carry nutrients, organic matter, and sediments to estuaries. All of 
these inputs combine to make estuaries extremely productive habitats with a great abundance of 
plants and animals. Estuaries are constantly changing transition areas, so animals and plants that live 
there need to be able to adapt to living in a wide range of conditions. 
 
 

Justification (Reason for Concern in NH) 
 

Estuarine habitats occur only in the Great Bay and Coastal watersheds. New Hampshire's systems are 
coastal plain estuaries. They support uniquely adapted plant and animal species not found in other 
parts of the state. Both the Hampton‐Seabrook and Great Bay estuaries have been designated an 
Important Bird Area. Great Bay is also a National Estuarine Research Reserve, contains a National 
Wildlife Refuge and has been designated an International Focus Area in the North American Wetland 
Conservation Plan and a Resource Protection Project by the Environmental Protection Project. 
Species that use estuarine waters for spawning and nursery habitat include smelt, American shad, 
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blueback herring, and horseshoe crabs. The shallow waters of estuaries provide feeding opportunities 
for osprey and waterfowl. Great Bay is an important wintering area for waterfowl and bald eagles. 
 
 

Protection and Regulatory Status 
 

There are regulations relating to the harvest of many marine species from New Hampshire’s coastal 
waters, generally by means other than hook and line. These are coordinated by the New Hampshire 
Fish and Game Department's Marine Fisheries Division. The Hampton-Seabrook and Great Bay 
estuaries are protected under the Coastal Zone Management Act of 1972 and so are the focus of the 
NH Department of Environmental Service's Coastal Program. Both estuarine systems are also part of 
the EPA's National Estuary Program. In New Hampshire this is coordinated by the Piscataqua Region 
Estuaries Partnership under UNH's Marine Program. Great Bay is part of NOAA's National Estuarine 
Research Reserve System and contains a National Wildlife Refuge. 
 

Regulatory Protections: Fill and Dredge in Wetlands ‐ NHDES, Comprehensive Shoreland Protection 

Act ‐ NHDES, Clean Water Act‐Section 404 
 

Regulatory Comments: Protection designations refer to marine habitat itself, not the array of 
associated wildlife species. 
 

 
Distribution and Research 
 

Rockingham, Strafford 
 
 
Relative Health of Populations 
 

The Piscataqua Regions Estuaries Partnership publishes an assessment of the health of New 
Hampshire's estuaries every three years. The latest report was released in 2013 and included 14 
indicators that directly assess estuarine health (PREP, 2013). Of note is a significant increase in 
concentrations of dissolved inorganic nitrogen, a long term decline in eelgrass, periods of low oxygen 
in tidal rivers and an increase of nuisance seaweeds. On the positive side, work has been taking place 
to restore oyster beds and increase river connectivity to support migratory fish passage. 

 
Trend (% +/‐)): ‐2.3 
 
 

Habitat Condition 
 

A set of GIS data was used to assess ecological condition of each habitat type. Chapter 3 describes the 
methodology. The data used for this habitat is described below.  
 
Biological Condition:  
To be updated at a later date  
 
Landscape Condition:  
To be updated at a later date  
 
Human Condition:  
To be updated at a later date 
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Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
the threat). These combined scores produced one overall threat score. Only threats that received a “medium” or “high” score 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 
 

 

Habitat degradation from oil spills  (Threat Rank: High)   
 

Oil may spill from shipping vessels or other industrial infrastructure. 
 

 
 

Species impacts from disease (oyster‐specific and others)  (Threat Rank: High)   
 

Oyster reefs and eelgrass beds, components of the "estuarine" habitat category in this Wildlife Action 
Plan, are susceptible to species‐specific diseases that have expanded their northern range into the 
state. Warming temperatures associated with climate change are likely to exacerbate the speed and 
geographic extent of such range expansions. 

 
Barber et al. (1997) documents the disease MSX impacting oyster beds in the Piscataqua River starting 
in 1995. Eelgrass die off due to wasting disease was significant throughout the Atlantic coast in the 
1930s and has impacted NH eelgrass beds significantly again from the 1980s to present (Short et al. 
1986). See lobster profile for disease impacts on this species. 
 
Habitat degradation from excess nutrients (including algal blooms) (Threat Rank: Medium)   
 

Nitrogen has been monitored more comprehensively in Great Bay than the Seabrook‐Hampton 
estuary. However, the major contributors of nitrogen to all NH estuary habitats are related to 
population growth and the associated increase in impervious surfaces. Consequently there appears 
to be a relationship between total nitrogen load and rainfall. Non‐point sources account for 68% of 
total nitrogen entering Great Bay, municipal wastewater treatment plants are another significant 
source and tend to discharge concentrated sources of nitrogen, primarily in the reactive DIN form 
(PREP 
2013). 

 
Nuisance macroalgae such as Ulva lactuca can grow quickly in high nutrient environments and 
form expansive mats that crowd out, or smother, slower growing eelgrass populations (Fox et al., 
2008). Native macroalgae that grow aggressively due to atypical environmental factors can have 
habitat impacts similar to those of invasive plants. 

 
Total nitrogen load to the Great Bay Estuary in 2009‐2011 was measured at 1,225 tons per year (PREP 

2013). In addition to high macroalgae growth, this system is showing other signs of excess nitrogen 
including low dissolved oxygen in tidal rivers and declining eelgrass. 
 
Habitat degradation from contamination of studied contaminants (Threat Rank: Medium)   
 

Shellfish may collect toxic contaminants in their flesh when they filter water during feeding. The Gulf 
of Maine Council’s Gulfwatch Program assesses  toxic contaminants by measuring the amount 
accumulated in blue mussels (Mytilus edulis)  (PREP, 2013). Study of implications of habitat 
degradation from contaminants is limited in NH, but shellfish sampling acts as a proxy indicator. 
Although study in NH is limited, at this time concentrations have seem to be generally been declining. 
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Concentrations of toxic contaminants in mussel tissue have been tested at 20 sites in NH. They have 
been found to be within U.S. Food and Drug Administration guidelines at all of sites except for South 
Mill Pond in Portsmouth. This initial study suggests that the amount of toxic contaminants in estuarine 
waters is of minimal concern (PREP 2013). 

 
Research by Sunderland et. al. (2012) reported the amount of mercury in the muddy bottom of the 
Piscataqua Region estuaries was similar to Boston Harbor and other estuaries located close to cities. 
 

Habitat impacts from introduced or invasive plants (Threat Rank: Medium)   
 

The invasive red algae (Heterosophonia japonica), found in subtidal habitats and has been found in 
New Hampshire. The algae grow in water along the shoreline, and can detach and create vast 
decaying piles in the intertidal zone along the shore. It is thought to have been transported to the 
Atlantic Coast on boat hulls or by shellfish aquaculture. It was first discovered in southern New 
England on Rhode Island’s eastern seaboard in 2009. It was first found at the Isle of Shoals in 2011 
and in Great Bay in 2012. 

 
Nuisance macroalgae such as Ulva lactuca can grow quickly in high nutrient environments. They 
may form expansive mats that crowd out, or smother, slower growing eelgrass populations (Fox et 
al., 2008). Native macroalgae that grow aggressively due to atypical environmental factors can 
have habitat impacts similar to those of invasive plants. 

 
 
Habitat impacts from tidal restrictions  (Threat Rank: Medium)   
 

Culverts and other tidal restrictions, including head-of-tide dams, may compromise full tidal exchange 
and can potentially block fish passage. As sea level rises relative to local land height the severity of 
current impacts and the number of restricting structures are likely to increase. 

 
 
Habitat degradation due to siltation and turbidity from multiple sources (Threat Rank: 
Medium) 
 
Estuarine turbidity varies with natural processes, such as rainfall that affects the amount of 
sediment washed off the land. Wind and tidal action can further increase the amount of 
suspended sediment. Anthropomorphic activities can increase turbidity in the estuary. Examples 
include soil erosion, nonpoint source runoff and in‐stream sediment suspension. 

 
In Great Bay and its tributaries, the average annual turbidity has increased in recent years, but long‐
term changes in turbidity are highly variable (Mills, 2009). 
 
 

Habitat degradation from shoreline hardening (Threat Rank: Medium)   
 

Seawalls, rip rap and other “hardening” structures are sometimes installed for erosion control or to 
prevent flooding. This infrastructure can have direct impact on naturally occurring habitats, or may 
indirectly alter local hydrology and/or sediment dynamics. 
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Habitat degradation from dredging and the dumping of spoils (Threat Rank: Medium)   
 

Dredging to maintain navigation channels takes place in both the Great Bay and Seabrook‐
Hampton estuaries. This activity directly impacts the estuarine subtidal surface and dumping 
of spoils smothers the habitat it is placed on. 
 
 
Habitat impacts from motorized boating (eelgrass)  (Threat Rank: Medium)   
 

Localized impacts to eelgrass and mudflats may take place due to boat use. Examples are propeller 
damage, and construction of docks and moorings. 

 
Eelgrass populations were impacted under and directly adjacent to docks, as shown by depressed 
shoot density and canopy structure (Burdick and Short, 1999).  
 
Habitat impacts from harvesting key species (oysters, lobsters, clams) (Threat Rank: 
 
 
Localized impacts to eelgrass and mudflats may take place from boat use associated with harvesting 
key species. Example activities are propeller damage, and construction of docks and moorings. 
Raking or digging shellfish can have significant localized impacts. 

 
Habitat impacts from increased freshwater run‐off (Threat Rank: Medium)   
 

Frequency and intensity of rain events are expected to increase as a consequence of climate change. 
Also, a higher proportion of winter precipitation is expected to fall as rain. These events will result in 
an increase of freshwater run‐off entering the system, and consequently, periods of decreased 
salinity, and increased turbidity, erosion and nutrient load (NHFG 2013). 

 
Annual precipitation recorded in Durham NH from 1895 to 2009 shows an increased rate of +0.59 
inches/decade, or +6.73 inches 
over the past 114 years (Wake et al, 2011). Other weather stations in New England show a similar 
trend. 
 
 
List of Lower Ranking Threats: 
 

Habitat impacts from marine debris 
 

Habitat degradation from emerging or unmonitored contaminants 
 

Habitat degradation from docks 
 

Habitat impacts from moorings 
 

Habitat impacts from non‐motorized boating 
 

Species and habitat impacts from aquaculture 
 

Habitat impacts from coastal acidification related to climate change and nutrient run‐off 

Habitat impacts from higher temperatures that cause anoxia 
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Habitat degradation from sea level rise that alters communities 

Habitat and species impacts from phenology shifts 
 
 

Actions to benefit this Species or Habitat in NH 
 
Support multi‐agency minor and major oil spill response plan coordinated by DES.   
 

Primary Threat Addressed: Habitat degradation from oil spills 

 
Specific Threat: Oil spills 
 

Objective: 

Contain and clean up any oil spill as soon as possible. 
 

General Strategy:  
 

 
Political Location: Watershed Location: 

Coastal Watershed 
 

 

Develop statewide habitat risk assessment model for eelgrass beds.   
 

Primary Threat Addressed: Habitat impacts from motorized boating (eelgrass) 

 
Specific Threat: Recreational activities 
 

Objective: 

Develop statewide habitat risk assessment model for eelgrass. 
 

General Strategy: 

The New Hampshire Estuary Spatial Planning Project is in the final stages of development for Great Bay 
estuary and incorporates a Habitat Risk Assessment model for eelgrass. Expansion of the spatial extent 
of this project to the Seabrook‐Hampton estuary would give a complete evaluation of this resource in 
NH. 
 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Reduce the amount of nitrogen entering New Hampshire's estuarine systems.   
 

Primary Threat Addressed: Habitat degradation from excess nutrients (including algal blooms) 

 
Specific Threat: Nutrient loads 
 

Objective: 

Reduce the amount of nitrogen entering New Hampshire's estuarine 
systems. 
 

General Strategy: 

Using multiple strategies including protection of undeveloped buffers around wetlands and along 
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waterbodies, Low Impact Development techniques, encourage picking up of pet waste, upgrading 
sewage treatment plants, maintenance of private septic systems, and reduction of fertilizer use to 
reduce the amount of all forms of nitrogen entering estuarine habitats. 
 

Political Location: Watershed Location: 
 

 

Remove, or increase the diameter of, current restrictions to tidal passage. Do the same for 
features that are likely to become restricting in the future as local sea level rises relative to 
land height. 
 

Primary Threat Addressed: Habitat impacts from restrictions to tidal flow. 

 
Specific Threat: Other ecosystem modifications 
 

Objective: 

Limit restrictions to full tidal exchange taking into account current and future local water levels. 
 

General Strategy: 

Remove, or increase the diameter of current, and likely future, tidal restrictions. 
 

Political Location: Watershed Location: 
 

 

Increase knowledge base   
 

Primary Threat Addressed: Habitat degradation from contaminants 

 
Specific Threat: Oil spills 
 
Objective: 

Increase understanding of habitat degradation by contaminants. 
 

General Strategy: 
 

Political Location: Watershed Location: 
 

 

Encourage best management practices that limit turbidity impacts caused by human 
activities. Examples include maintaining vegetated buffers adjacent to waterbodies; 
cleaning out stormwater catchments; minimizing and carefully timing dredging activities; 
and using silt socks and sediment basins at construction sites. 
 

Primary Threat Addressed: Habitat degradation due to siltation and turbidity from multiple sources 

 
Specific Threat: Run‐off 
 

Objective: 

Reduce human caused sources of turbidity. 
 

General Strategy: 

Encourage best management practices that limit turbidity impacts caused by human activities. 
 

Political Location: Watershed Location: 
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Expand the New Hampshire Estuary Spatial Planning Project statewide   
 

Primary Threat Addressed: Habitat impacts from harvesting key species (oysters, lobsters, clams) 

 
Specific Threat: Fishing & harvesting aquatic resources 

 
Objective: 

Develop statewide habitat risk assessment models for eelgrass and oyster beds. 
 

General Strategy: 

The New Hampshire Estuary Spatial Planning Project is in the final stages of development for Great 
Bay estuary and incorporates a Habitat Risk Assessment model for eelgrass and oyster beds. 
Expansion of its spatial extent to the Hampton-Seabrook estuary would give a complete evaluation 
of these resources in NH. 
 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Maintain sampling of toxic contamination in shellfish as a proxy indicator for potential 
habitat degradation. 
 
Primary Threat Addressed: Habitat degradation from contaminants 

 
Specific Threat: Oil spills 
 

Objective: 

Sample toxic contamination in shellfish as a proxy indicator for potential their impacts on 
estuarine habitats. 
 

General Strategy: 

Maintain sampling of toxic contamination in shellfish as a proxy indicator for potential 
habitat degradation. 
 

Political Location: Watershed Location: 
 

 

Mechanical removal.   
 

Primary Threat Addressed: Habitat impacts from introduced or invasive plants 

 
Specific Threat: Invasive non‐native/alien species/diseases 
 

Objective: 

Remove decomposing red algae from intertidal zone. 
 

General Strategy: 

Towns in Massachusetts have been mechanically removing from the intertidal zone with beach 
combs and composting. In NH it is still currently an early detection species and surveys have 
been organized to assess its spread. 
 

Political Location: Watershed Location: 
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Continue multi‐organization oyster and eelgrass restoration projects established in NH.   
 

Primary Threat Addressed: Species impacts from disease (oyster‐specific and others) 

 
Specific Threat: Invasive & other problematic species, genes & diseases 

Objective: 

Restore oyster reefs and eelgrass beds in areas they have been documented historically with disease‐
resistant strains when possible. Monitor both spatial extent and health of restored populations. 
 

General Strategy: 

Continue multi‐organization oyster and eelgrass restoration projects established in NH. 
 

 

Political Location: Watershed Location: 

Coastal Watershed 
 

Research   
 

Primary Threat Addressed: Habitat degradation from excess nutrients (including algal blooms) 

 
Specific Threat: Nutrient loads 
 

Objective: 
 

General Strategy: 

Although typical nutrient‐related problems have been observed, additional research is needed 
to determine and optimize nitrogen load reduction actions to improve habitat conditions  
 

Political Location: Watershed Location: 
 

 

Conservation of undeveloped land along estuarine shores.   
 

Primary Threat Addressed: Habitat impacts from increased freshwater run‐off 

 
Specific Threat: Storms & flooding 
 

Objective: 

Maintain natural buffers that slow freshwater inputs and filter nutrients. 
 

General Strategy: 

Land conservation. 
 

 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Oyster bed restoration.   
 

Primary Threat Addressed: Habitat impacts from coastal acidification related to climate change and 
nutrient run‐off 

 
Specific Threat: Other impacts 
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Objective: 

Increase acreage of oyster reefs in areas where they have been documented historically. 
 

General Strategy: 

Conduct oyster reef restoration using calcium carbonate amendments (shell) which 
provides substrate for spat recruitment as well as local pH buffering to counter acidification. 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Develop a set of BMPs for shoreline buffers alternative to hard structures.   
 

Primary Threat Addressed: Habitat degradation from shoreline hardening 

 
Specific Threat: Human intrusions & disturbance 
 

Objective: 

Use natural shoreline buffers to prevent shore erosion in new and retroactive development 
when possible. 
 

General Strategy: 
 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Strategic use of dredging spoils for salt marsh and dune restoration projects.   
 

Primary Threat Addressed: Habitat degradation from dredging and the dumping of spoils 

 
Specific Threat: Shipping lanes 
 

Objective: 

Use dredging spoils from disturbed sediment floor to restore salt marsh or dune habitat where 
appropraite. 
 

General Strategy: 

Surface elevation is an important component of well-designed salt marsh and dune restoration 
projects. When increasing surface height, use of locally sourced materials is ideal to maintain 
local biodiversity and minimize transportation costs. 
 

Political Location: Watershed Location: 
 

 

Develop demonstration sites for shoreline buffers alternative to hard structures.   
 

Primary Threat Addressed: Habitat degradation from shoreline hardening 

 
Specific Threat: Human intrusions & disturbance 

 
Objective: 

Encourage living shoreline alternative approaches to hardening. 

General Strategy: 
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Encourage living shoreline alternative approaches to hardening. 
 

Political Location: Watershed Location: 

Coastal Watershed 
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