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Introduction 

 Seagrasses are an invaluable component of the coastal ecosystem.  Despite 

sometimes disturbing swimmers and entangling themselves in boat motors and anchor 

lines, they play a variety of positive roles: binding sediments to the bottom and thereby 

reducing turbidity; providing food for waterfowl, substrates for algae and other epiphytes; 

and, perhaps most importantly from a human standpoint, providing habitats and foraging 

sites for fish and shellfish (Mukai et al., 1980 and Orth, 1977).  Being aware of the 

condition of the seagrass beds is therefore important in the process of evaluating the 

health of our coastal waters, particularly during a period of such intense human coastal 

expansion and development.   As Mukai et al. 1980 states, “In a study of biological 

communities of coastal waters, a study of the distribution and standing crop of 

seagrasses, especially Zostera marina L., in temperate and subarctic areas, is fundamental 

in initial investigations”. 

 In late 1997, the Oak Bluffs Conservation Commission was awarded a grant from 

the Department of Environmental Management to map the macrophyte beds of 

Sengekontacket and Farm Ponds of Edgartown and Oak Bluffs, Massachusetts.  The 

study was to be completed in 10 weeks, running from June 8  through August 8.  The 

purpose of this study was to prepare an accurate map of the macrophyte beds, which are 

dominated by eelgrass (Zostera marina).  In addition, the current status of the health and 

productivity of the beds were to be evaluated, and a trial eelgrass transplanting would be 

carried out for restorative purposes in Sengekontacket Pond.  This study will provide a 

baseline to evaluate the eelgrass beds in the future; form the basis for a better 

understanding of the dynamics of this complex ecosystem, particularly by evaluating its 

response to both natural and artificial phenomena, and show the potential for eelgrass 

restoration in Sengekontacket and possibly other tidal ponds.  The ponds discussed below 

can be located on Figure 1. 

  Sengekontacket Pond is a 716 acre tidal pond with an average depth of 0.92 

meters below mean sea level. Various algae such as Fucus (rockweed), Codium, and 

numerous red (Gracilaria and others), green (Enteromorpha, Ulva and others), and brown 



(Ectocarpus sp. and others) algae grow on suitable substrates at the edges of the pond, in 

the shallows on various substrates, and as epiphytes on the eelgrass.      

 Farm Pond is a 39 acre coastal pond in Oak Bluffs with tidal exchange through a 

culvert under Beach Road.  It has a mean depth of about 2.5 feet. 

 Trapp‟s Pond is a 45 acre coastal pond with tidal exchange through a culvert 

beneath Beach Road connecting to Sengekontacket Pond.  It is situated in Edgartown and 

has a mean depth of about 2.5 feet. 

Eelgrass and other macrophytes are not algae or true seaweed but flowering plants 

which root in the bottom sediment of protected waters.  Since macro-algae cannot attach 

to a bare sandy or muddy bottom lacking a solid substrate, eelgrass forms the vegetative 

basis for many of the marine, sand, and mud habitats along both the east and west coasts.  

The depth at which eelgrass can grow is determined in part by the clarity of the water, 

which affects the amount of sunlight reaching the bottom.  Thus, eelgrass is sensitive to 

water column turbidity and to the growth of epiphytes, both of which can be stimulated 

by nutrient loading and which have the potential to cause a decline in plant population, as 

demonstrated in a number of reports (Short et al. 1996, Moore et al. 1997, and Short and 

Burdick 1996).    

In addition, eelgrass is susceptible to wasting disease, which is caused by the 

recently identified slime-mold pathogen Labyrinthula zosterae (Muehlstein et al. 1988, 

1991).  In the 1930‟s, entire eelgrass populations were destroyed along the eastern 

seaboard in what was referred to as the “Black Death,” which was probably caused by 

this pathogen possibly encouraged by warmer coastal waters.  The eelgrass beds 

eventually came back however the disappearance had a devastating short term effect on 

the organisms which the eelgrass beds supported.  Recently, some have reported a 

widespread loss of eelgrass beds worldwide as a result of both excess nutrient pollution 

and a recurrence of wasting disease (Short et al. 1986, 1991, and Burdick et al. 1993).   



 

 

 



Part I - Eelgrass Restoration 

Methods 

To investigate the potential for eelgrass restoration in Sengekontacket Pond, which has  

lost substantial amounts of eelgrass in the past eight years (Madeiras, personal 

communication), two trial eelgrass transplants were attempted.  The technique used was 

that reported by Davis and Short (1997), called the „horizontal rhizome method‟, and 

includes the methods described here for both harvesting and planting the eelgrass.  

Eelgrass was taken from healthy beds in the outer portions of Eel Pond in Edgartown , 

Massachusetts (Figure 1) and transplanted in two separate 6x6 meter plots into 

Sengekontacket Pond.  Eelgrass was pulled up by workers wading at low tide, stored in 

buckets of seawater, and transported to the planting sites.  Eelgrass was only taken from 

the shore-ward edges of the beds so as to disturb the wave exposed parts of the beds as 

little as possible.  Individual shoots were pulled up with the rhizome and roots intact, 

which are necessary for successful growth; also, no reproductive shoots were collected as 

these would be less likely to propagate, with their resources being given primarily to seed 

production.  These beds showed limited leaf spotting suspected to be a background level 

of wasting disease infection.  The presence and extent of the spotting on the eelgrass was 

determined using the Wasting Index Method(WIM), as designed by Burdick et al. (1993).  

The middle aged blades of up to 20 shoots were measured for blade area, and the extent 

of black or brown discoloration on each blade was recorded as a percentage of the total 

blade area.  From this, the total blade area was calculated for each sample, as was the 

total infected blade area which was subsequently expressed as a percentage (the WIM).    

 The transplant sites were chosen according to their similarity in depth to the donor 

site (1-2m), and to the past occurrence of eelgrass beds (Figure 2).  The first site (Plot A), 

was located off the shore of the Edgartown Rod and Gun Club, which is separated from 

the water by a marsh.  Plot A was located approximately 30m offshore in 1-1.5m of water 

(low tide).  The bottom consisted of a silty sand substrate with some Codium and other 

algae in the vicinity, though the actual transplant site was relatively bare.  In addition, 

spider, lady, green, horseshoe, and hermit crabs were all found in this area, as were  



 

 



Section 2 

juvenile flounder and other small fish, sea anemones, and other fauna typical of a tidal 

pond.   

 The second plot (Plot B) was located approximately 30m off the northwest shore 

of Felix Neck in 1-1.5m of water at the outlet of Major’s Cove.  The sediment here was 

somewhat siltier than at Plot A, and the water was somewhat more turbid.  Otherwise, the 

site was similar in flora and fauna, although there was no marsh on the shore. 

The plots were laid out with the rows parallel to shore using a 6 meter line tied to 

two stakes, which were driven into the ground to establish the line for each row.  In 

addition, the line was marked so that the plantings in each row would be 0.5m apart.  

Once the line was in place, a swimmer using SCUBA equipment would begin planting.  

Eelgrass plants were grouped in pairs, referred to as planting units (PU’s).  The two 

plants in a PU were placed together in the sediment with their rhizomes pointing in 

opposite directions, deep enough to cover the rhizome/root structure (~6 to 8cm), and 

were pinned in place using a bamboo pin of about 15cm in length.  This was continued 

until 169 PU’s covered the 6x6 m area at 0.5m intervals.   

On Plot B, the planting was carried out using the same techniques as for Plot A.  

In addition, a 0.6m high barrier made out of plastic net with 3cm holes and bamboo poles 

was erected around both Plots A and B in an attempt to divert spider crabs, which had 

been seen disturbing eelgrass plants.  The bottom of the net was fastened to the sediment 

with both bamboo and metal pins. 

Results   

 Overall, the success of the trial transplanting was minimal, due to grazing by 

spider crabs and possibly other grazers not observed.  At Plot B, spider crabs were 

observed pulling eelgrass leaves apart, reaching into the center of the stem, and 

subsequently pulling out pieces of the stem with their claws to eat.  No other crabs were 

seen disturbing the eelgrass, and the loss of the bulk of the transplants was attributed to 

grazing by the spider crab (Libinia emarginata, W. Walton, personal communication).  

However, observations were limited and others may have contributed.  Green crabs have 

been found to be a problem elsewhere and are very common in Sengekontacket.  Where 

plants were missing, the bamboo pins and root/rhizome structure could still be found, 



indicating that the plants had been physically removed and did not just float away or die.  

Replanting of eelgrass with a net barrier around the plots was also unsuccessful, 

presumably due to the ability of the crabs to climb over the net as well as the difficulty of 

keeping the net fastened to the sediment, thus allowing crabs to move under it.  

 At Plot A, 94% of the PU’s were lost within a month’s time, while at Plot B the 

plants were lost much more rapidly, as at no one time were all of the PU’s present during 

the planting, and approximately 93% of the PU’s were lost in two weeks time.  From the 

30 PU’s replanted at Plot A and the 60 PU’s replanted at Plot B, none of these survived to 

August, having been planted by mid-July.  Aside from the grazing  by spider crabs, 

several plants were also observed to have died presumably from transplanting stress, as 

the entire plant was still present but was dead.  However, most plants that were not 

grazed survived for approximately one month, indicating that without any feeding injury, 

the transplanting could succeed once the plants became established.  

 Leaf spots were found on the eelgrass blades harvested from Eel Pond. The 

similarity in appearance to leaf spots confirmed as wasting disease from Majors Cove 

leads us to suspect the presence of wasting disease, Labyrinthula zosterae, in Eel Pond.  

However, out of 20 shoots and a total blade area of 393cm
2
, only 3.2% of the eelgrass 

was discolored.   This is a background disease level further supported by a lack of 

infections on the youngest leaf blades harvested from June 15 to July 1, 1998. 

        

Part II - Eelgrass Mapping 

  

Methods 

 The eelgrass beds of Sengekontacket and Farm Ponds were mapped from 7/9/98 - 

7/17/98 and 7/28/98-7/29/98, respectively.  An aerial survey of the eelgrass beds in these 

ponds had been completed in 1994 by the Department of Environmental Protection, and 

was used as a guide for the field survey.  The surveys reported here were done by boat 

and SCUBA diving. The survey boat used in Sengekontacket Pond was a 13 foot whaler 

with an 8 horsepower motor, and was contributed by the Edgartown Shellfish 

Department.  The survey boat used in Farm Pond was a small rowboat contributed by the 

Oak Bluffs Shellfish Department.    A peepsite (glass bottom wooden box) was used to 



map the eelgrass from the boat where visibility permitted and SCUBA gear was used in 

deeper water.  

The survey was completed by a series of transects which ran either across the 

width of the pond or down the length of the pond from pier to pier or from fixed points 

on the shore.  Piers and houses were numbered according to the aerial photos of the pond.  

Distances from piers or other landmarks were estimated by eye and then plotted on blow 

ups of the USGS quad sheet.  The piers and houses referred to by number are identified in 

both Figures 3 and 4.     

 SCUBA diving and snorkeling was done in order to visually assess the eelgrass 

beds in the Major’s Cove part of Sengekontacket Pond, which was too deep for a 

peepsite.  Fifteen SCUBA transects were done in Sengekontacket, thirteen across the 

width of Majors Cove and two running along the length of the Cove (Figure 3).  A 

peepsite was used to visually assess the eelgrass beds in Farm Pond along twenty-eight 

transects, all running the length of the pond (Figure 4).  The remainder of Sengekontacket 

pond was examined by boat along the transects shown in Figure 3. 

 Two sets of eelgrass samples were taken in various locations in both ponds in  

 

order to gather information about the health and productivity of the eelgrass beds  

 

throughout the pond.  The first set of samples was taken in order to calculate shoot  

 

density, biomass, and presence of wasting disease, while a second set was taken in the  

 

same or nearby locations to measure epiphyte biomass on the eelgrass blades.  Samples  

 

were taken using SCUBA or snorkeling equipment and a 1 meter square (m
2
 ) quadrat in  

 

which ¼m
2
 sections were partitioned with wire.  Yellow streamers were tied to the edges  

 

of a ¼m
2
 quadrat, and a fishing bobber was also tied to one corner, enabling us to track  

 

the quadrat when it sank to the bottom.  When we came to the sampling area, we would  

 

toss the quadrat out over the water to obtain a random sampling location.  The eelgrass  
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contained within the ¼m
2
 quadrat was then harvested by pulling the plants up by the 

roots 

 

or breaking them off at the sediment surface and immediately putting them into a mesh  

 

bag with an opening that could be fastened.  The bag was vigorously surged through the  

 

water column to release the sediment attached to the roots and emptied.  Some time was  

 

required to harvest all of the eelgrass as the turbidity created by pulling roots from the  

 

sediment was often substantial and would have to clear before the diver could complete  

 

the harvest.  Generally, a sample could be brought up in about 15 minutes.   

       

 Once a sample was harvested, the eelgrass density was calculated by counting  

shoots and thereby finding shoots per ¼ meter square area (m
2
), which was later 

converted to shoots per 1m
2
.  The root/rhizome structure was then broken off and 

disposed, and all of the live blades were collected in a plastic bag.  Loose blades (ie 

unattached to a root system) that retained green color were also collected.  Discolored, 

loose blades were discarded as their provenance was not clear.  The eelgrass samples 

were taken back to the office and up to 20 shoots per sample were examined for the 

presence of wasting disease using the Wasting Disease Index as described previously.  

Each sample was then dried outside for approximately 24 hours.  The samples were then 

put into a pre-weighed aluminum pan and dried in an oven at 80 C and were weighed on 

a gram scale to obtain dry weight, which generally took approximately 48 hours.   

Sample sites are indicated in Figures 3 and 4. 

  For epiphyte samples, approximately seven eelgrass plants were collected near 

each eelgrass dry weight sample site. These were put into a plastic bag filled with pond 

water and taken back to the lab and immediately analyzed or refrigerated.  For each 

sample, ten medium age blades were taken from the seven shoots.  The epiphytes were 

scraped from the blades using an exacto knife, and were then stored in distilled water in 

the refrigerator until they could be dried.  They were dried at 80 C and then measured for 

dry weight, with a drying time of about 24 hours.  The ten blades were measured for total 



area per sample and also dried at 80 C for approximately 24 hours to obtain blade dry 

weights.  

Mapping Results 

 Eelgrass beds are found only at the western end of Major’s Cove in Sengekontacket Pond 

and throughout most of Farm Pond.  Both ponds are also host to a relatively small amount of 

widgeon grass (Ruppia maritima).   

Sengekontacket Pond:   In Sengekontacket, the eelgrass bed extends from 

approximately 30m off the southern shore of Major’s Cove to approximately the mid point of the 

northern shore of Major’s Cove (Figure 5).  Widgeon grass is present in shallow water along the 

south-eastern shore of Major’s Cove.  The eelgrass bed is highly variable, and begins at distances 

of approximately 7.5m to over 60m from shore, and grows at depths of approximately 0.6 to 4.8m 

of water.  Numerous bare areas were seen in all parts of the eelgrass bed, causing it to appear 

discontinuous and patchy in even the more dense regions of the meadow.     

Generally, the most productive areas in terms of density and biomass in Sengekontacket 

Pond was difficult to assess due to the patchy nature of the bed; the five samples were not taken 

randomly, but were taken from sites selected visually as being representative of the eelgrass 

patches in that area (Figure 3).  With this in mind, the most productive area was found at sample 

site #5, with a density of 432 shoots/m
2
 and a dry weight of 86.8 grams of eelgrass per meter 

square (g/m
2
 Figure 6).  Transects outside Majors Cove found Codium and algae but no eelgrass.  

Trapp’s Pond however was found to contain eelgrass beds as discussed below. 
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Figure 6.  Shoot density and biomass of eelgrass sampled in five locations in Sengekontacket Pond.  

Density is represented by bars and the left axis (shoots/m
2
), and biomass is represented by the line and the 

right axis (g/m
2
).   

 

 



 



Other less productive areas were found in sample site #1 with a density of 216 

shoots/meter square and a dry weight of 46.8g/m
2
; and in sample site #3, with a density 

of 108 shoots/m and a dry weight of 45.2g/m
2
.  The similarity in dry weight between 

samples #1 and #3 despite a difference in shoot density can be explained by the longer 

eelgrass blades observed in the deeper waters of sample #3, which is a good example of 

the strategy of the eelgrass plants to put more energy into fewer plants for increased blade 

length where light is limited.  This effect was also observed in Tashmoo during the 1997 

survey.  The average shoot density of Sengekontacket Pond was 177.6 shoots/m
2
, and the 

average eelgrass biomass was 44.59 g/m
2
. 

 


