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Executive Summary 
 
Dead Neck Sampsons Island was monitored and managed by Mass Audubon’s Coastal 
Waterbird Program for nesting Piping Plovers, Least Terns, Common Terns, and American 
Oystercatchers during 2010. Willets and Spotted Sandpipers nested on the island, though they 
were not monitored. A total of 12 pairs of Piping Plovers nested on the island and laid a total of 
21 nest attempts, with 66 known eggs laid and 23 known chicks hatched. Of those chicks, 13 
survived to fledge for an overall productivity of 1.08 fledglings/pair. Productivity of Piping 
Plovers was heavily influenced by nest predation. Forty-three percent of 21 nest attempts were 
lost to predation, which is slightly lower compared to 2009 (50%). Loss to tidal overwash was 
attributed to only 1 nest (5%) compared to 18% in 2009 (5 nests, where four out of five lost to 
washover happened during one storm from June 20-24). Fifty-six percent of chicks that hatched 
survived to fledge, which is higher compared to 2009 where only 30% survived. Causes of chick 
loss were not determined but we suspect predation, lack of available foraging habitat and refuge 
due to human disturbance, habitat degradation (i.e., severe erosion and the creation of a habitat 
“trap” on the eastern end of the Island), and weather all influenced fledging and survival rates of 
chicks. Weather during the breeding season also tended to be much more favorable for chick 
survival; it was dry and warm with very little rain during 2010, compared to 2009, where rain 
was almost continual throughout the summer and productivity across MA was the lowest it had 
been in 23 years of monitoring.   
 
A total of 10 pairs of Common Terns, 129 pairs of Least Terns and 1 pair of American 
Oystercatchers nested on the island. Again, productivity of each of these species was heavily 
influenced by predators, despite use of electric fencing around almost all nests. The Sampsons 
Dredge spoil has had an overall decrease in the number of Least Terns nesting since 2006 and 
only produced at least 3 fledglings this season. The Dead Neck Dredge spoil produced a 
minimum of 11 fledgling Least Terns, compared to no production during 2009. The pair of 
breeding American Oystercatchers successfully hatched 2 chicks but these chicks disappeared 
soon after hatching; cause of chick loss is unknown but we strongly suspect predation. This is the 
3rd year American Oystercatchers have nested on the island with no productivity. 
�
Introduction 
 
Dead Neck/Sampsons Island (DNSI) is located between Cotuit Bay and West Bay in the villages 
of Cotuit and Osterville, MA, with its south shore located on Nantucket Sound. Natural 
movement of sand via offshore currents and wave action caused the two separate pieces of land, 
Dead Neck and Sampsons Island, to be joined in the early 1900s, hence the two-part name. The 
island is approximately 1.5 miles long; Sampsons Island comprises the western third of the 
island, and Dead Neck the eastern 2/3 of the island (Appendix I). Mass Audubon (MAS) has 
owned and managed Sampsons Island since the mid-1960s. During that time, the Coastal 
Waterbird Program (CWP) has also monitored and managed breeding shorebirds and seabirds on 
Dead Neck, which is owned and managed by the Three Bays Preservation, Inc. (Three Bays). 
The channel on the eastern end of the island is maintained by dredging. The western channel has 
will likely need dredging in the near future due to longshore transport of sand from 
renourishment activity on the eastern end of the Island in the past ten years.  



The eastern end of the Island (Dead Neck) continues to suffer from severe erosion, impacting 
breeding habitat for nesting coastal birds, foraging habitat for Piping Plovers, and likely chick 
survival for Least Terns, Common Terns, Piping Plovers and American Oystercatchers due to its 
narrow width, and steep slope/scarping on both the north and south sides. Dead Neck/Sampsons 
Island provides nesting habitat for several species of shorebirds and seabirds, and is also used as 
a stopover by migrating shorebirds. Dogs are not allowed anywhere on the island, and visitors 
must be a member of either Mass Audubon or Three Bays to visit DNSI.  
 
In December 2009 new dredge material was deposited on the Dead Neck end (Appendix II). 
Although the new dredge material eroded relatively quickly (as it has in the past), the material, 
with a lack of inclement weather and a more gradual slope, remained relatively stable throughout 
the breeding season. This allowed both terns and plovers access to the beach from the top of the 
dredge. Also multiple blow outs (3) were created in the eroded bank west of the new dredge 
material; one pair of Piping Plovers nested successfully in one of these blowouts (nest 3a) and 
fledged 3 chicks.  These blowouts allowed for Piping Plovers access to nesting habitat in the 
interdune, which we believe was beneficial. 
�
Methods 
 
During the 2010 field season, two to three seasonal field assistants were assigned to monitor and 
manage Piping Plovers, Least Terns, Common Terns, American Oystercatchers, and other 
breeding birds at the site. In addition, staff provided informal outreach to visitors at DNSI. DNSI 
was monitored on a daily basis, weather permitting, from the end of March through to the 
beginning of September. 
 
Symbolic fencing, using orange bailing twine and metal or wooden posts, was used around 
nearly the entire circumference of the island. At Dead Neck, metal posts were used for symbolic 
fencing to prevent vandalism by burning, which has occurred in past seasons, while wooden 
posts were used at the Sampsons end. All of the symbolic fencing was erected on the island 
between April 2nd and April 13th. A small portion of the south side (ocean side) of Sampsons 
Island was not symbolically fenced due to little visitation by the public and unsuitable nesting 
habitat. 
 
Symbolic fencing was erected above the high tide line in order to allow visitors to pass at high 
tide and to prevent fencing from washing away. In 2010, symbolic fencing was extended below 
the high tide line in select locations in order to protect the intertidal foraging zone for Piping 
Plover chicks. On Dead Neck, much of the south side (ocean side) intertidal area was closed to 
public access in order to provide Piping Plover chicks with protected foraging habitat on June 
19th. The intertidal zone on the tip of Dead Neck was also closed on July 1st. We believe that 
protection and closure of these areas allowed increased Piping Plover productivity, particularly 
on the Dead Neck portion of the island. This partial closure was necessary because of the high 
amount of human disturbance and the limited amount of foraging habitat and refuge.  
 
Electric fencing was used at two locations on DNSI during the 2010 field season to discourage 
mammalian predators, mainly eastern coyotes and domestic dogs. The first electric fence 
consisted of 2 separate arrays that encircled the Dead Neck dredge spoil and were erected and 



electrified May 2nd and May 4th. The other electric fence encircled the Sampsons Island dredge 
spoil and was erected and electrified on May 20th. Each fence was powered using a solar panel 
and was monitored for adequate voltage (3,500-5,500 volts).  
 
Motion sensor DVR video cameras were also used for the first time in 2010. A total of three 
cameras were set up in four different locations throughout the breeding season. The purpose of 
these cameras was to capture video footage of predation and/or vandalism events. Each camera 
was powered by two batteries (regularly switched out), and each camera recorded during the 
daylight hours when the motion sensor in the camera was tripped. A long cord ran underground 
from the camera to the battery box which was located in an area that would create minimal 
disturbance when we had to change the batteries and memory card. On average, the memory card 
and batteries had to be changed out every 2-3 days.  Cameras were placed inside debris that 
matched the surrounding beach (i.e., logs), and were placed no closer than 15 ft to a nest. 
 
In addition, we also utilized a Moultrie Trip Camera to capture predation events. The predator 
camera was equipped with a motion sensing laser that when tripped was set to take a series of 
pictures. This camera was also equipped with infrared which allowed for pictures to be taken at 
night.  
 
Piping Plovers 
 
The first Piping Plover was observed on March 19th. Daily monitoring of the island for Piping 
Plovers began on March 31st, when the first pair was identified.  All identified pairs were 
observed and followed throughout the remainder of the season for any signs of breeding activity. 
 
DNSI was monitored daily, unless weather prevented site access. Pair identification, nest 
searching, and brood monitoring were only conducted on days where weather was appropriate. 
Piping Plovers were not disturbed during poor weather conditions, including wet weather (any 
time moisture collected on glasses and/or clothing), light to heavy rain, temperatures <55° 
Fahrenheit, or >85°Fahrenheit, winds > 20 mph (i.e., sand blowing across beach near adult, nest 
site, or brood), or during times of recent extended disturbance by humans and/or predators. 
 
Individual Piping Plovers were monitored for signs of courtship activity (i.e., scraping, courtship 
tracks). Once a Piping Plover nest was located, a GPS location was taken and nest site habitat 
data was collected. All Piping Plover nest attempts were monitored daily for hatching. After 
hatching, broods were observed until chicks reached a fledging age of 26 days, or until capable 
of sustained flight of 50 ft. The annual Piping Plover census was conducted between June 1-9, in 
which a total of 12 pairs were documented. 
 
Two motion sensor DVR video cameras were set up on Piping Plover nests during 2010. The 
first camera was put out on May 2nd on Nest 04A which was located in the middle of the Dead 
Neck Dredge. This camera stayed running after the nest hatched on June 2 to monitor the 
growing Least Tern colony. The second DVR video camera was erected on the Sampsons end of 
the island on May 29th. It was located on the western (Sampsons) tip which monitored an 
exclosed Piping Plover Nest 02C. We tried to capture footage of how predators reacted to the 
exclosure but in the end were unsuccessful due to technical problems with the camera; though 



these chicks hatched, they were not observed after hatching (they were immediately lost after 
hatch). Vandalism has also been a problem in the past near this location and the camera was 
there to ensure the safety of this pair. 
  
Least Terns and Common Terns 
 
Three sets of electric fencing were used on DNSI: two on the Dead Neck’s dredge spoil, and one 
on the Sampsons Island dredge spoil. These fences mainly encircled Least Tern colonies, 
although some Piping Plover and all Common Tern nests were enclosed within an electric fence 
as well. Decoys were placed inside fencing to attract terns, and chick shelters were added to 
increase the amount of refuge available on the dredge spoils. 
 
Common Tern nests were monitored daily for hatching success. Once chicks hatched they were 
difficult to observe, but were monitored as closely as possible. Counts of Least Tern adults both 
incubating and brooding, along with chick counts by age were conducted on the Dead Neck 
dredge spoil as well as the Sampson’s Island dredge spoil every other day. Like Common Terns, 
Least Tern chicks were also difficult to observe. As mentioned above chick shelters were placed 
on Dead Neck Dredge due to the lack of vegetation. Throughout their growth period Least Tern 
chicks utilize these shelters for shade and comfort.  
 
One motion sensor DVR video camera was set up in each Least Tern Colony during 2010. The 
video camera that monitored Piping Plover Nest 04A was moved to the far east end of the dredge 
and aimed west to get a better view of the colony. This camera continued to monitor the colony 
until the Least Terns finished using the dredge. A second video camera was erected on June 24th 
on the east end of the Sampsons Dredge but was taken down on July 6th due to malfunctions. 
Also, a Moultrie Trip Camera was set up on the Sampsons Dredge on May 15th to July 11th. An 
additional Moultrie Trip Camera was set up on the Dead Neck Dredge on July 16th.   

 
 
Results 
 
Piping Plovers 
 
During the 2010 breeding season 12 pairs of Piping Plovers nested on DNSI. The first nest was 
found on April 27th with 1 egg. A total of 21 nests were found on the island throughout the 
season; 9 nests hatched, 9 were either known or suspected lost to predation, 2 were abandoned 
and 1 was lost to tidal overwash (Figure 1). 
�
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Figure 1. Fates of 21 nest attempts by Piping Plovers on Dead Neck Sampsons Island during 
2010.  
 
Piping Plovers laid an average of 2 nests, with a range of 1-4 nest attempts per pair. Nine pairs 
nested on the Dead Neck portion of the island (14 nest attempts), and 3 pairs nested on the 
Sampsons portion of the Island (7 nest attempts). For site maps, please see Appendix I. Of a total 
of 21 nest attempts, only 9 hatched (43%), which included 44% of 66 eggs laid. Nine nest 
attempts were lost to known/suspected predation by American Crow (8), or eastern coyote (1), 
abandonment (2) or tidal overwash (1) (Figure 2). 
�
�
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Figure 2.Causes of Piping Plover nest loss (suspected and known) on Dead Neck Sampsons 
Island during 2010. 
 
 
 
The majority of first nest attempts were laid throughout the month of May. Failed nests peaked 
the last week of May throughout the first 3 weeks of June. If a range of dates was given for date 
of nest loss, the middle date was used for actual date of loss; i.e., lost during May 7-May 11 
became May 9). Hatching began during the last week of April, and continued throughout the 
month of July (Figure 3).  
�
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Figure 3. Nesting chronology of Piping Plovers on Dead Neck Sampsons Island during the 2010 
field season.  
 
A total of 29 eggs hatched of which only 23 chicks were ever seen. Out of these 23 chicks only 
13 survived to 25 days of age or more, therefore overall Piping Plover productivity was 1.08 
chicks fledged/pair, which is significantly higher than last year’s productivity of 0.53 
fledged/pair. Until this year, overall productivity has been on a consistent downward trend at the 
site over the past 2 years (Figure 4). A total of 5 nests were found on the renourished Dead Neck 
Dredge spoil and 1 nest was found in the newly created blow outs west of the new dredge 
material.  
 



 
 
Figure 4.  Abundance of Piping Plovers nesting at Dead Neck Sampsons Island, and overall 
productivity (checks fledged/breeding pair) monitored by the Coastal Waterbird Program at 
Mass Audubon during 1986 – 2010 
 
 
Two electric fences were used this year, enclosing Least Tern colonies and a total of 7 Piping 
Plover nests: 03A, 04A, 07A, 08A, 11A, 12A and 06B. Of these 7 nest attempts, all 7 nests 
(100%) hatched. 
 
Tracks or signs of potential predators found on DNSI included American Crow, eastern coyote, 
Virginia opossum, Great Black-Backed Gull, Herring Gull, Great-horned Owl, and domestic 
dog. We suspect American Crows were responsible for up to 67% of nest loss for Piping Plovers 
(Figure 2). During the previous season many nests were lost during inclement weather when the 
island was not monitored, and as a result few predator tracks were found at lost nests.  
 
During 2010 the lack of inclement weather allowed CWP staff to identify tracks at predated nests 
and gained a clear understanding what predators were responsible for Piping Plover nest losses.  
American Crows were seen regularly on the island, walking along the upper beach and interdune 
areas, more commonly on the Sampsons end of the island. We suspect they accounted for 100% 
of predated nests on this end.  
 
Eastern coyote tracks were seen daily on the island. In past seasons eastern coyotes were not 
known to be responsible for any disturbance, although this year we suspect they were responsible 
for predating one nest in the interdune on the Dead Neck end of the island. The electric fencing 
proved to be an effective canid deterrent throughout the nesting season for Piping Plovers. 
Eastern coyote tracks were observed daily, circling the electric fencing throughout whole season.   
  



�
Common Terns    
 
We estimate 10 pairs of Common Terns nested on Dead Neck Sampsons Island (Figures 5, 6). 
On May 15th and May 16th the first Common Tern scrapes were found on the Dead Neck dredge 
spoil and Sampsons ocean side, respectively. Two arrays of electric fencing were erected around 
the Dead Neck dredge on May 2nd and on May 20th the first Common Tern nest was found. The 
first nest hatched on the Dead Neck end on June 17th and the first and only chick fledged on July 
8th. Unsuccessful pairs continued to re-nest through the middle of July with 9 nests counted on 
May 30th. We were unable to determine why other pairs of Common Terns were not successful. 
We observed on multiple occasions newly hatched chicks being brooded on the nest bowl but 
these chicks never survived to fledge. Seven pairs of Common Terns nested inside the Dead 
Neck end east electric fencing and two in the west. The pair on the Sampsons end of the island 
scraped until May 20th and was not observed again.  
 
During the 2009 season, a Great-horned Owl was suspected responsible for the predation of 
multiple Least Tern adults and nocturnal abandonment. Owl pellets were found in the Dead Neck 
interdune and along the ocean side, but no evidence of predation or disturbance was found during 
the 2010 breeding season and no nocturnal abandonment was detected.  
 
The electric fence successfully deterred eastern coyotes from entering the tern colony until 
August 6th when we suspected multiple coyotes entered the east array of electric fencing. We 
suspect the coyotes were responsible for predating 4 Common Tern nests at that point.  
  
 
Least Terns 
 
Dead Neck Dredge Spoil  
The first Least Tern scrapes were identified on May 18h on the Dead Neck dredge spoil and the 
first 2 nests were found on May 26th. A total of 124 Least Tern nests were present on the Dead 
Neck end during the tern census on June 17th (Figure 5). Many nests started to hatch by the 
beginning of July and by July 19th 67 nests/broods were observed (19 -1 egg, 40 -2 egg, 1 -3gg, 7 
newly hatched chicks in nest bowls). Although during this time period many adults were 
observed brooding there chicks, a significant decrease in older chicks was evident. Eastern 
coyote tracks were observed circling the fence on a daily basis. As Least Tern chicks grow in 
size they have better mobility and are capable of traveling outside the electric fencing where they 
become more vulnerable to predators. We cannot be certain if the coyote(s) were responsible for 
predating these mobile chicks but suspect that this might have been the case.  
 
The first fledgling was observed on July 5th. Much of the colony renested during July into early 
August. We do not suspect that nocturnal abandonment or avian predation were responsible for 
nest losses due to the fact that newly hatched chicks were observed on the dredge daily in good 
condition and no evidence of adult mortality was found. On August 6th we suspect multiple 
coyotes entered the electric fencing and predated approximately 12 nests and two 16-20 day old 
chicks. After this predation event we were still able to observe 7 16-20 day old chicks and 
believe most of these chicks survived to fledge. We estimate that this colony produced 11+ 



fledglings, unlike 2009 where no chicks fledged.   
 
Evidence of vandalism was found twice on the Dead Neck Dredge during 2010. On June 26th a 
large piece of peat was found thrown into the electric fencing landing 2 meters away from a 
Least Tern nest. Again on August 8th human foot prints were found inside the electric fencing on 
the eastern tip of Dead Neck. Multiple tern shelters were vandalized with rocks and it appeared 
that someone crushed a tern shelter by stepping on it.  
 

 
 
Figure 5: Abundance of Least and Common Terns nesting on the Dead Neck portion of Dead 
Neck Sampsons Island monitored by the Coastal Waterbird Program of Mass Audubon, 1999-
2010. 
 
Sampsons Dredge Spoil 
The first 3 Least Tern nests were found on the Sampsons dredge spoil on May 31rd. A total of 5 
nests were present during the tern census on June 16th (Figure 6). The colony size on the 
Sampsons Dredge spoil has decreased over the past three years along with nesting habitat due to 
vegetation growth. We suspect multiple nests were predated by American Crows during the 
month of June and again in July after the Least Terns had renested. The first two broods of 
chicks were observed on June 23rd and the first 2 fledglings were observed on July 8th. Eastern 
coyote tracks were often seen circling the electric fence but no evidence was found of them 
entering. Virginia opossum tracks were observed inside the electric fence on June 2nd but no 
evidence was found of any nests being depredated. Least Terns were last observed on the dredge 
the third week in July. We estimate that this small colony produced 3+ fledglings.  
 
 
 
 



 

 
 
Figure 6: Abundance of Least and Common Terns nesting on the Sampsons portion of Dead 
Neck Sampsons Island monitored by the Coastal Waterbird Program of Mass Audubon, 1999-
2010. 
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American Oystercatchers 
 
One pair of American Oystercatchers nested in the interdune area on the Dead Neck end this 
year. One individual from the pair was banded Yellow (MT) (which had been trapped as a 
breeder at Great Island, Smith’s Point in Yarmouth during 2009) and the other was unbanded. 
They were first seen as an established pair in the middle of May, and scrapes were subsequently 
found on May 18th. The pair continued to scrape until a 1 egg nest was found on May 31st and 
completed their clutch of 2 eggs on June 2nd. The area was symbolically fenced on April 2nd, 
prior to their nest. The unbanded adult was trapped and banded on May 29th by Katy Forgues 
who was seasonal AMOY banding technician. The individual was banded above the metatarsal 
joint on both legs with an engraved darvic yellow colorband with black writing, Yellow (EX), 
and a metal (USGS) band on the lower right leg.  
 
Both eggs hatched between July 5th and July 7th but the chicks were never observed. A pipping 
egg was observed on July 5th and an adult was seen incubating/brooding on July 7th. Both eggs 
were gone out of the nest bowl on July 8th and both adults were seen foraging on the opposite 
end (Sampsons) of the island.  After the 8th the chicks were presumed to be gone and the one 
adult from the pair was last seen on the Dead Neck west jetty on July 11th. Eastern coyote tracks 
were seen in close proximity to the nesting area throughout the incubation period, however no 
evidence was found to suggest a coyote was responsible for the chicks disappearance so the 
cause of mortality remains unknown.  



 
Cameras 
 
Between 3 motion sensor DVR video cameras no evidence of predation, vandalism, etc. was ever 
captured. Having these types of cameras in the field could be a valuable tool since staff can only 
be out a number of hours a day, however, due to quality and first time use on the DNSI many 
hours were spent trying to solve problems. Along with technical problems many hours were 
spent reviewing footage. Predator cameras offer better quality photos and many now have the 
ability to take video which we hope to use to our advantage in the future.  A DVR video camera 
was also set up on the mainland in Cotuit, which helped us to determine that a family of crows 
was established around this property (on Ocean View Ave.) foraged extensively on the 
Sampsons end, and was likely responsible for the extensive nest predation on this end of the 
island. 
 
Recommendations 
 
Nest predation and low chick survival rates are major problems for all breeding coastal 
waterbirds on DNSI. Because causes of nest loss are more readily determined as opposed to 
causes of chick loss (which is rarely known), this tends to be the focus of our efforts, though 
admittedly this may be ineffective in terms of overall productivity of the site. It appeared that 
American Crows were responsible for a much of the nest loss of Piping Plovers, and eastern 
coyotes were responsible for much of the Least Tern chick mortality, but we do not have enough 
definitive information to be certain. Crows were seen regularly on the island walking along the 
upper beach and interdune areas. Predation continues to be a limiting factor for hatching success 
on the island (Figure 7). We may want to consider lethal management and/or discouragement 
strategies for American Crows and/or eastern coyotes in the future. 
 
 



 
 
Figure 7. Causes of Piping Plover nest loss from 2004-2010 
 
Any attempts to manage predators on DNSI would likely be beneficial to the nesting shorebirds 
and seabirds. It is evident that, at present, our primary predators are American Crows. Any 
management action taken against American Crows on DNSI will likely increase hatching success 
and thus possibly productivity for Piping Plovers on the whole island, especially on the 
Sampsons end where we suspect American Crows accounted for 100% of predated nests. Also, 
putting more time and effort into learning more about the predators and their behavior on DNSI, 
will allow us to better our management strategies.  
 
Habitat Management 
 
Vegetation encroachment is an issue on the entire island, which is very rarely subjected to 
overwash on the western (Sampsons) end due to geography, and on the eastern (Dead Neck) end 
because of the height of the dredge spoil and dunes on the eastern portion of the island.  On 
Sampsons, Least Terns and Piping Plovers were using the high dredge spoil created in 2003, 
however the amount of usable habitat in that area has severely declined.  Least Terns used to 
only used 13,000 ft2 of area in 2010 on the Sampsons end, compared with using 165,000 ft2 of 
available habitat in 2005.  This represents a 92% decline in used habitat, and very likely reflects 
the decline in habitat availability because of the encroachment and heavy growth of American 
beachgrass.  We recommend vegetation removal, to begin during the winter of 2010-2011, in 
order to prevent further overgrowth and to open up the dredge spoil for use by terns and plovers 
in the future.  This can be done a number of different ways (i.e., by hand or mechanically) and 
will be necessary if we are to maintain that area for nesting in the future. 

 



Similarly, the eastern portion of the island (Dead Neck), which is primarily dredge spoil, could 
also be opened up in terms of vegetation and the creation of “ramps” that mimic overwash and/or 
blowouts.  In 2010 Piping Plovers used one of the ramps successfully, and we recommend this be 
continued in future seasons. 
 
 Additional Education and Outreach 
 
In the past, on Saturday mornings starting at the end of July, staff led their family beachcombing 
program called “Explore the Shore.” This is a great tool for connecting with the public. DNSI 
has a very high rate of visitor usage on weekends in July and August and it would be beneficial 
for education staff to take advantage of this opportunity. The size of the island offers a great deal 
of space and diversity of habitats in which to conduct educational programs. In addition to family 
intertidal exploration, birding, kayaking, and botany programs are possibilities as well. 
 
 
 

 



APPENDIX I 
 

Dead Neck Sampsons Island Site Maps 2010 
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APPENDIX II  

 
Photos of the Dead Neck Dredge Renourishment done in 

December 2009 
 

 
 

Figure 1. Newly renourished Dead Neck end, looking west, December 2009. Ellen Jedrey photo. 



 
 

Figure 2. Newly renourished Dead Neck end, from the top, looking west, December 2009. Ellen 
Jedrey photo. 
 

 



 
 

Figure 3. Newly renourished Dead Neck end, from the top, looking east, December 2009. Ellen 
Jedrey photo. 
 



 
 

Figure 4. Newly renourished Dead Neck end, from the top, looking northwest, December 2009. 
Ellen Jedrey photo. 
 

 
 



 
 
 



 
 

Figure 5. Newly renourished Dead Neck end, looking east, December 2009. Ellen Jedrey photo. 
 

 
 



 
 

Figure 6. Newly renourished Dead Neck end, scarp, ocean side looking east, December 2009. 
Ellen Jedrey photo. 
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Figure 7. Newly renourished Dead Neck end, scarp and ramp, ocean side looking east, December 
2009. Ellen Jedrey photo. 
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