
Companion to the Fishers Island Seagrass Management Plan 

This document contains a compilation of the literature that led to the recommended actions in the plan.  

This companion piece is for those who would like a deeper understanding of the science behind the 

management actions.  It will be maintained on the FISM website (www.fiseagrass.org) and will be 

updated to reflect new studies as they become available.   

Justification for Proposed Objectives on Boating & Fishing 

• Fishers Island - General 

o On Fishers Island, areas identified as being vessel hotspots were more likely to see 

impacts on eelgrass from boating activities such as anchoring and mooring (Tong, 2019) 

o Based on our findings, management strategies at Fishers Island should prioritize 

reaching recreational boaters, including powerboat and sailboat users, during days of 

peak use to have the greatest impact. For some issues like boats anchoring close to 

shore, boater outreach and education may be the most effective strategy, whereas for 

frequent boat anchoring, propeller scarring, and boat wakes in seagrass areas, a 

combination of different management options may be appropriate (Tong, 2019) 

o Based on the activities observed during the survey, boating probably poses the greatest 

threat to seagrass meadows at some of the sites studied (Arnott, 2021)  

▪ At West Harbor, which had the highest level of boating activities, boats were 

moored rather than anchored, and they were generally located in deeper areas 

away from seagrass. Boating damage at West Harbor may be relatively limited, 

therefore, although mooring chains can still damage seagrass, in situ 

observations are needed to verify whether this has occurred (Arnott, 2021) 

▪ At Flat Hammock and Eighth Hole, boats were anchored very close to the shore, 

and directly adjacent to, or in, seagrass meadows. Actions are likely needed at 

these locations to reduce boating-related damage (Arnott, 2021) 

▪ At North Hill and East Beach, boating activities were less prevalent, but even 

infrequent boating impacts have the potential to cause long-lasting local 

impacts (note that boats were visible at North Hill in satellite images), so some 

management actions may still be needed (Arnott, 2021) 

o The good condition and extent of its seagrass habitat make Fishers Island a leading 

candidate for SMA designation (Collier, 2016) 

▪ The Fishers Island community has a long history of commitment to conservation 

and stewardship of the island’s natural resources (P. Rafferty, E. McCance, J. 

Kibbe, personal communication, July 23, 2015). It also has a proven track record 

of self-organizing with the vision and capacity to address local problems (Yale 

Urban Design Workshop, 2014). These factors, combined with the extensive, 

sound-wide loss of seagrass habitat and the enabling legislation described 

earlier, may present an opportunity for comanagement –in which the state and 

the island community share management authority–of Fishers Island’s marine 

resources through the implementation of the New York Seagrass Protection Act. 

• Limit scarring and scouring of eelgrass beds 

http://www.fiseagrass.org/


o Scarring of seagrass plants can result from various human activities but is most 

commonly caused by boat propellers (Sargent et al., 1995). The propeller on a boat’s 

engine can tear and cut up all parts of the plant (leaves, stems, roots). This results in ruts 

on the seafloor that lack any seagrass (Sargent et al., 1995). 

o A severely scarred seagrass meadow may be more vulnerable to storms and natural 

disturbances which can increase the pace of decline from cumulative impacts (Sargent 

et al., 1995; Smith and Mezich; Shafer 2002).  

o Boating in shallow water causes extensively scarred seagrass beds, and in worst-case 

scenarios, can eliminate all seagrass from a specific area, as studies in Florida have 

shown (Sargent et al., 1995).  

o Large, commercial vessels may cause acute damage in a short amount of time, but 

smaller boats cause most of the widespread damage (Sargent et al., 1995). 

o “Although the actual amount of grass removed during the formation of these scars is 

small relative to the total amount of grass in the meadow, protection of even small 

amounts of grass is becoming more important, particularly given the recent interest in 

restoration projects and in avoiding net losses of SAV from nonwater [sic] quality 

impacts” (Orth et al., 2001) 

o Studies done in Florida have estimated that scars typically require from three to seven 

years to revegetate, and possibly longer in severe cases involving very deep propeller 

scars and vessel groundings. Scars can expand and coalesce to form larger denuded 

areas (Rutgers University, 2000) 

o Boat propellers can create turbulence that leads to scouring of the seafloor and loss of 

eelgrass in that area (Burdick and Short, 1999) 

o In densely populated areas with high levels of boating activity, individual losses can add 

up significantly, resulting in seagrass meadow fragmentation and decline (Shafer, 2002) 

o Propeller scars have been documented in Hay Harbor (Tong, 2019) 

o Re: Eighth Hole: to reach the beach, these vessels had to transit shallow waters, which 

might be one cause of the propeller scarring observed there (Tong, 2019) 

o The biggest potential impact noted in the survey is scarring from propellers and anchors 

as opposed to that from moorings because not many moored boats were sighted in or 

near eelgrass. The moored boats in the main mooring field in West Harbor, for example, 

were not sighted over known eelgrass extent. There are a few moorings in West Harbor 

and elsewhere along the north shore, however, that are in or near eelgrass so the 

impact from moorings cannot be ruled out (Tong, 2019) 

o Scarring was observed near the docks in East Harbor (Tong, 2019) 

• Limit uprooting of eelgrass from moorings, anchors, and some fishing gear/ activity 

o Boats can also damage seagrass during the setting and retrieval of anchors. This process 

can damage individual plants and break up larger meadow areas (Hallac et al., 2012) 

o Mooring chains are dragged across the bottom repeatedly with each tidal cycle and 

changes in wind direction. With repeated scouring, the chain completely denudes a 

circular area defined by the length of the chain and angle of sweep (Walker et al., 1989; 

Shafer, 2002; Connecticut Department of Environmental Protection, Department of 

Agriculture, 2007; NYSSTF, 2009) 



o In Australia, moorings were determined to be directly responsible for 2-5% of seagrass 

losses in study sites and contributed to fragmentation (Hastings et al., 1995) 

o Photographs taken in 1974 of a mooring field in Smith Cove, Niantic River show that 

some level of damage from moorings is possible (Connecticut Department of 

Environmental Protection, Department of Agriculture, 2007) 

o Setting and retrieving anchors in eelgrass meadows can dislodge and damage eelgrass 

leaves and rhizomes (Connecticut Department of Environmental Protection, 

Department of Agriculture, 2007). 

o The process of dropping, setting, and retrieving an anchor over seagrass directly 

crushes, scrapes, and uproots the plants, leaving depressions in the beds with the roots 

and rhizomes exposed (Collins, Suonpää, & Mallinson, 2010). 

o Most boating takes place during the summer and fall, the primary growing season for 

eelgrass (Connecticut Department of Environmental Protection, Department of 

Agriculture, 2007) 

o Clamming: In one study of clamming practices, bull rakes removed 80 percent of shoots 

and rhizomes in a completely raked area, and a pea digger removed 55 percent of 

shoots and 37 percent of rhizomes (ASMFC, 2000). 

o Aquaculture equipment can alter local water currents, resulting in increased 

sedimentation and accumulation of organic material and debris in areas of seagrass 

(Merkel and Associates Inc., 2017). Specific methods of aquaculture can shade out 

seagrass (e.g., off-bottom culture, floating racks) (ASMFC, 2000; Burdick and Short, 

1999; Merkel and Associates Inc., 2017; NYSSTF, 2009). Other grow-out methods, such 

as bottom culture, may directly compete with seagrass for available space (Ferris et al., 

2019). 

o Most impacts to seagrass result when the gear contacts the seafloor and/or the plants 

themselves or creates turbid conditions. 

o Parts of East Harbor, Flat Hammock, and Eighth Hole were popular recreational boating 

destinations, especially during days of peak use, with some boats seen anchored directly 

over eelgrass. Overall, our findings corroborated observations by local community 

members (Tong, 2019) 

o At the Eighth Hole, another concern our study revealed was boats that were seen 

anchored close to shore with their bow anchor lines extended offshore into the 

eelgrass. While these boats may not be directly over eelgrass, local reports and 

anecdotal evidence suggest that their anchors do fall in eelgrass beds because, during 

retrieval, boaters have been observed removing entangled eelgrass from their anchors 

(Tong, 2019) 

o Anchored boats at Flat Hammock, Eighth Hole, and North Hill were frequently very close 

to shore and on top of or close to seagrass meadows (Arnott, 2021) 

o West Harbor was generally the most active site, especially for shore activities. Flat 

Hammock and Eighth Hole had intermediate levels of activities, while North Hill and East 

Beach were the least visited. There was a marked difference between the types of 

boating activities at West Harbor versus Flat Hammock and Eighth Hole. Most boats at 

West Harbor have moored in deeper areas away from the shore, whereas those at Flat 

Hammock and Eighth Hole (and North Hill in satellite images) were mostly anchored 



very close to the shore, sometimes with one end pulled ashore and the other end 

anchored in areas of adjacent seagrass (Arnott, 2021) 

• Limit water turbidity caused by high speeds in shallow waters 

o Turbid waters prevent ample light from reaching the plants (Merkel and Associates Inc., 

2017). 

o Resuspension of sediments caused by the wake of motorboats may also scour seagrass 

plants and create turbidity, reducing the light they require for photosynthesis 

(Crawford, 2002) 

o Other places like West Harbor and Hay Harbor have channels with frequent boat traffic 

making eelgrass beds in the vicinity more vulnerable to impacts such as propeller 

scarring, or increased turbidity related to wakes (Tong, 2019) 

• Other potential threats deemed less relevant because of regional practices/ geography: 

o Lobster and fish pots and pot lines were observed to be damaging to eelgrass plants and 

can uproot plants in soft bottom sediments. However, the target species tend to live in 

deeper waters than eelgrass – more potential damage from recreational shellfishers 

setting out shallow pots (Connecticut Department of Environmental Protection, 

Department of Agriculture, 2007) 

o Oyster, scallop, and mussel dredges are very damaging but aren’t common in LIS 

(Fonseca et. al. 1984; Neckles et al. 2005). 

o Clam dredging would be very damaging but typically occurs at a depth beyond where 

eelgrass grows (Connecticut Department of Environmental Protection, Department of 

Agriculture, 2007) 

o The equipment used in trawling scours the bottom and causes turbidity which would 

damage eelgrass but 58 percent of identified eelgrass beds in LIS are incidentally 

protected by CGS Sec. 26-154, which sets the inshore trawl line. Of eelgrass that isn’t 

incidentally protected by the inshore trawl line, the majority occurs at depths of less 

than 15ft – these areas have rocks, jetties, and other obstructions that naturally prevent 

large trawlers from accessing them. Eelgrass can also slow or clog trawler equipment, 

making it inefficient to trawl seagrass meadows. However, trawlers operating near beds 

could still cause damage (Connecticut Department of Environmental Protection, 

Department of Agriculture, 2007). 

Justification for Proposed Objectives on Coastal Construction & Nitrogen Runoff 

• Limit nitrogen and chemical runoff from land-based activities 

o Nitrogen loading from human sources is often linked to the loss of eelgrass in coastal 

waters in the U.S. and around the world (Connecticut Department of Environmental 

Protection, Department of Agriculture, 2007) 

o Available evidence indicates that increased nitrogen loading is likely to be a primary 

cause of the long-term eelgrass decline in Connecticut’s waters and may be a key factor 

in understanding recent observations of eelgrass distribution and abundance, but the 

contributory effects of other identified stressors such as weather, climate, physical 

disturbance, disease, and waterfowl grazing are not well understood (Connecticut 

Department of Environmental Protection, Department of Agriculture, 2007) 



o Nitrogen loading to coastal waters appears to be associated with the long-term decline 

in eelgrass, and reducing loading appears to be critical to protecting the remaining 

eelgrass in eastern LIS embayments and tidal rivers (Connecticut Department of 

Environmental Protection, Department of Agriculture, 2007) 

o In the island’s East Harbor watershed, excess nitrogen from fertilizer application 

exceeds seagrass tolerance thresholds (Woods Hole Group, 2014). 

• Limit physical damage to eelgrass beds from coastal construction/ dredging 

o The DEP has the authority to minimize damage to eelgrass caused by the construction of 

various structures such as docks, piers, moorings, and aquaculture structures, and from 

activities such as dredging (Connecticut Department of Environmental Protection, 

Department of Agriculture, 2007)  

o Using jet pumps during piling installation can create long-lived barren patches. If pilings 

are close together, these patches can overlap and form large bare areas. It is difficult for 

seagrass to grow back in these areas (Shafer and Lundin 1999). 

o Construction of marinas and docks can deplete seagrass habitat by introducing 

suspended sediment during construction and reducing light availability (as docks shade 

bottom) (NYSSTF, 2009) 

o The turbid waters that result from dredging activities can prevent ample light from 

reaching the plants (Merkel and Associates Inc., 2017) 

o Dredging can directly damage, bury, or remove seagrass (Merkel and Associates Inc., 

2017)  

• Limit shading of eelgrass beds from manmade structures 

o Docks can have negative impacts on seagrasses by reducing their abundance and in 

some cases, preventing seagrass from growing (Landry, Kenworthy, & DiCarlo, 2008) 

o Dock height, orientation, and width are identified as the three main factors that 

determine seagrass survivability under docks, with dock height being most important 

(Burdick and Short, 1999) 

▪ Dock orientation is important because as the sun travels east to west 

throughout the day, docks that are oriented in the east-west direction will 

produce shade all day. North-south orientations only produce shade below 

them for part of the day  

▪ Dock height is also important – the taller the better. The higher the dock, the 

less intense its shadow. 

▪ As a dock gets wider, it blocks more light  

o Areas with high numbers of docks can result in cumulative impacts on seagrass and 

meadow fragmentation (Shafer, 2002) 

o Light availability is one of the more important factors in determining the survivability of 

eelgrass (Burdick and Short, 1999; Fresh et al., 1995; Shafer and Lundin, 1999) 

o Eelgrass happens to require some of the highest levels of light among all the seagrass 

species (Dennison et al., 1993) 

o Docks and other structures can block light from entering the surface of the water. A 

single dock may lead to a small amount of seagrass loss, but in densely populated areas, 

individual losses can add up significantly (Shafer, 2002). 

 


