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1.0 INTRODUCTION 

1.1 Project Description 

Nantasket Beach is located in the city of Hull, Massachusetts, which is located approximately 25 miles 
southeast of Boston, Massachusetts.  The US Army Corps of Engineers New England District (NAE) and 
the Massachusetts Department of Conservation and Recreation (DCR) have been partnered in a Section 103 
Storm Damage Reduction Study for the area behind Nantasket Beach and the DCR Seawall since the 
1990’s.  Numerous alternatives have been investigated during the extended study period for the Nantasket 
Beach Feasibility Study.  A leading candidate has been the construction of a beach fill project in front of the 
5,500 foot seawall.  This alternative involves placing sandy material along Nantasket Beach.  To evaluate 
the potential impacts of this alternative to surf clam (Spisula solidissima) populations in the project area, an 
abundance survey of surf clams is necessary.   
 

1.2 Scope of Work 

The project scope of work consisted of hydraulic clam dredging along six transect lines (approximately 
2,072 meters (6,800 feet) long) parallel to Nantasket Beach.  The six transect lines were located at 6-foot 
depth intervals (mean lower low water (MLLW)).  The transects followed the 1, 7, 13, 19, 25, and 31 feet 
MLLW depth intervals.  Commercial grade hydraulic clam dredge equipment was used to survey the 
transects for surf clam resources.  Dredge tows were accomplished at alternate 100-meter (328 feet) 
increments along the length of each transect.   Tows were completed along each transect with an overall 
project total of 53 tows at the intervals specified in the Statement of Work (SOW).  Andy Lynn Boats 
performed the hydraulic clam dredging activities under the supervision of a Battelle Chief Scientist.   
 

1.3 Organization of this Report 

This report was prepared in accordance with the requirements outlined in the NAE SOW for Nantasket 
Beach, Hull, MA. This report is organized in four sections. Section 1.0 is an introduction and describes the 
project and scope of work. A summary of the materials and methods used in support of this project is 
presented in Section 2.0.  Results of sampling effort are discussed in Section 3.0.  References are provided 
in Section 4.0. Appendix A contains the Field Sampling Logs (Tow Log Form and Shellfish Measurement 
Data Form). 
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2.0 MATERIALS AND METHODS 

2.1 Sample Collection/Processing 

On December 11, 12, 14, 15, and 16, 2006, hydraulic tows were conducted at each of the 6 transects located 
in Nantasket Beach.  A total of 53 tows for a distance of approximately 100 meters each were conducted 
along the 6 transects. On December 16, 2006; a representative from NAE (Todd Randall) observed the 
dredging operations and provided guidance regarding conducting tows in a rocky portion of the sampling 
area.  The transects were located at 6-foot depth intervals (mean lower low water (MLLW)) and followed 
the 1, 7, 13, 19, 25, and 31 feet MLLW depth intervals (Figure 2-1). Table 2-1 provides the coordinates of 
each tow.  
 
Hydraulic dredging methods are summarized below. Complete details on the survey/sampling methods can 
be found in the Nantasket Beach Sampling and Analysis Plan (SAP) (Battelle 2006). 
 

Table 2-1. Actual Tow Locations and Coordinates. 

Tow ID End Tow Time Begin 
Longitude 

Begin 
Latitude 

End 
Longitude 

End 
Latitude 

1-A 12/11/06 15:11 -70.864265 42.280701 -70.865097 42.281399 
1-C 12/15/06 10:12 -70.863503 42.279751 -70.862633 42.279018 
1-E 12/11/06 14:58 -70.861504 42.277817 -70.862450 42.278515 
1-G 12/15/06 9:20 -70.860718 42.276966 -70.859947 42.276100 
1-I 12/11/06 14:46 -70.858780 42.275368 -70.859901 42.276417 
1-K 12/15/06 9:32 -70.857880 42.274448 -70.856750 42.273449 
1-M 12/11/06 14:34 -70.855270 42.272400 -70.856300 42.273117 
1-O 12/15/06 9:45 -70.854332 42.271702 -70.853264 42.271385 
1-Q 12/11/06 14:17 -70.852783 42.270718 -70.853798 42.271332 
1-S 12/16/06 8:35 -70.851181 42.269585 -70.850197 42.269115 
7-B 12/15/06 10:29 -70.863365 42.281017 -70.862419 42.280384 
7-D 12/16/06 9:01 -70.861885 42.279701 -70.861130 42.278965 
7-F 12/15/06 10:57 -70.860580 42.278316 -70.859451 42.277916 
7-H 12/16/06 9:13 -70.858833 42.276833 -70.857880 42.276268 
7-J 12/16/06 10:24 -70.857765 42.275551 -70.856285 42.274933 
7-L 12/16/06 9:27 -70.855835 42.274166 -70.854897 42.273483 
7-N 12/11/06 14:01 -70.854134 42.273384 -70.853516 42.272652 
7-P 12/16/06 9:43 -70.852348 42.272266 -70.851402 42.271633 
7-R 12/16/06 9:59 -70.850151 42.270950 -70.849297 42.270351 
13-A  12/11/06 12:02 -70.862632 42.282665 -70.862281 42.281867 
13-C 12/12/06 14:08 -70.860664 42.280849 -70.861450 42.281551 
13-E 12/11/06 12:19 -70.859886 42.279999 -70.859116 42.279366 
13-G 12/12/06 13:50 -70.858147 42.278252 -70.859070 42.278782 
13-I 12/11/06 13:42 -70.856834 42.277584 -70.856499 42.276733 
13-K 12/12/06 13:29 -70.854187 42.275551 -70.855553 42.276482 
13-M 12/15/06 14:17 -70.853981 42.274750 -70.852249 42.274216 
13-O 12/15/06 14:34 -70.851799 42.273602 -70.850433 42.273335 
19-B 12/12/06 14:34 -70.860085 42.282818 -70.859581 42.282051 
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Tow ID End Tow Time Begin 
Longitude 

Begin 
Latitude 

End 
Longitude 

End 
Latitude 

19-D 12/12/06 14:58 -70.858734 42.281666 -70.858299 42.280918 
19-F 12/12/06 15:27 -70.857536 42.280182 -70.856148 42.279800 
19-H 12/16/06 10:44 -70.855553 42.278915 -70.854713 42.278301 
19-J 12/16/06 11:07 -70.853882 42.277733 -70.853134 42.277050 
19-L 12/15/06 13:20 -70.852783 42.276115 -70.851570 42.275467 
19-N 12/15/06 13:39 -70.850647 42.275166 -70.849419 42.274532 
19-P 12/14/06 14:55 -70.848434 42.274651 -70.847382 42.274216 
25-A 12/14/06 12:47 -70.859718 42.284233 -70.858887 42.283401 
25-C 12/15/06 15:00 -70.857452 42.282951 -70.858635 42.283768 
25-E 12/14/06 13:03 -70.856300 42.281799 -70.855766 42.281101 
25-G 12/14/06 13:15 -70.854668 42.280750 -70.853996 42.279800 
25-I 12/15/06 14:49 -70.852585 42.279133 -70.853554 42.280132 
25-K 12/14/06 13:29 -70.851570 42.278435 -70.850586 42.278084 
25-M 12/14/06 13:50 -70.849800 42.277134 -70.848396 42.276951 
25-O 12/16/06 11:32 -70.847267 42.276566 -70.846664 42.275867 
31-B 12/14/06 9:30 -70.857117 42.284382 -70.856354 42.283382 
31-D 12/14/06 11:38 -70.855652 42.283100 -70.854851 42.282452 
31-F 12/12/06 12:24 -70.853050 42.282150 -70.854614 42.282135 
31-H 12/14/06 9:48 -70.852753 42.281399 -70.851448 42.280567 
31-J 12/14/06 11:51 -70.850136 42.280315 -70.849503 42.279701 
31-L 12/14/06 10:05 -70.848701 42.279301 -70.847534 42.278568 
31-N 12/14/06 12:03 -70.847237 42.277882 -70.845947 42.277500 
31-P 12/14/06 10:28 -70.845100 42.277302 -70.844017 42.276817 
31-R 12/14/06 12:12 -70.842651 42.276501 -70.841316 42.276299 
31-T 12/14/06 10:48 -70.839935 42.276134 -70.839081 42.275818 
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*Nantasket Beach in relation to Massachusetts is shown in the inset. 

 

Figure 2-1. Actual Tow Locations Conducted at Nantasket Beach, Hull, MA. 

 
2.1.1 Surf Clam Collections 

Hydraulic dredge tows were conducted to the depth intervals specified in the SOW and summarized in the 
Nantasket Beach SAP (Battelle 2006).  Battelle’s subcontractor, Andy Lynn Boats, was responsible for 
conducting the hydraulic tows. 
 
A commercial hydraulic dredge, which measured 30” W X 15”H, was used to collect surf clams.  The 
dredge was equipped with 4” steel rings and a 2-¾”mesh catch net.  Due to the size of the catch net, clams 
less than 3 inches in size could have been potentially lost during the retrieval of the dredge. The dredge 
sampled about 4 feet below the sediment.  The catch bag size was estimated to hold 12 bushels of clams. 
However, it should be noted that the catch bag was not retrieved full for any of the tows.  To verify the 
actual distance of the tow, 4 events were marked in the NavSam© system. The 4 events that were marked in 
the NavSam© system were 1) when the dredge was on the bottom, 2) when the pump for the tow began, 3) 
when the pump was stopped, and 4) when the dredge was off the bottom. In most cases, the tows were 
conducted longer than 100 meters to ensure that the distance of 100 meters was achieved.  The vessel was 
positioned to follow the 6-foot depth intervals by subtracting the tidal height from the measured water depth.  
The tidal heights were determined from an incremental tide chart.  The water depth was measured from 
reading the echo sounder. 
 
Commercial shellfish species retained in the dredge of each tow were identified and divided into separate 
bushel baskets by species.  If the catch for a species was less that one bushel basket for a tow, the entire 
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catch was counted.  If the entire catch for a species for a single tow was more than one bushel basket, the 
total number of baskets for that tow was recorded and one bushel basket was counted.  In cases where 
partial bushels were collected, the amount of organisms in the bushel were visually estimated.  Custody 
forms were not applicable.  For surf clams, the individuals counted were also measured. Surf clams 
measured were sorted into three size classes (less than 3 inches in length, 3 to 5 inches in length, and greater 
than 5 inches in length), enumerated, and recorded.  Surf clam length was measured at the longest 
dimension of the surf clam shell.  Other commercial shellfish species collected were not measured.  Once 
the clams were enumerated and measured (surf clams only), the entire catch were discarded overboard 
where tows were not being conducted to ensure that the discarded species were not captured in another tow.   
 
 

2.2 Quality Assurance/Quality Control Procedures 

Field activities used in the collection of surf clams followed approved SOPs or the SAP (Battelle 2006).  
 
2.2.1 Chain of Custody 

Surf Clams and all other organisms were collected for measurements and counts only and returned to 
collection locations.   
 
2.2.2 Data Audits/QA Review 

All collection data from the field received internal verification and validation. 
 
2.2.3 Protocol Deviations 

A total of seven (7-T, 13-Q, 13-S, 19-R, 19-T, 25-Q, and 25-S) tows were not conducted in the southern 
area of Nantasket Beach due to the area being rocky (Figure 2-1). During the survey, several attempts were 
made to conduct tows in the rocky area, however, the dredge became lodged in the rocks on each attempt. 
On the last day of the survey, the NAE Project Manager, Todd Randall was aboard the vessel and made the 
decision not conduct the last seven tows, which were identified as rocky areas through use of the vessel’s 
echo sounder, so as to not damage the dredge. 
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3.0 RESULTS 

This section summarizes results obtained from Surf Clam Abundance survey at Nantasket Beach, Hull, MA. 
During the five days of sampling, a total of 53 tows out of 60 tows were conducted along 6 transects parallel 
to the shore. Seven tows (7-T, 13-Q, 13-S, 19-R, 19-T, 25-Q, and 25-S) were not conducted in the southern 
end of the sampling area due rocky conditions per discussions with the NAE Project Manager Todd Randall 
(see Figure 2-1).   
 
3.1.1 Tow Data 

 
Table 3-1 provides details on the tow lengths, the target water depths, and the start and end water depths for 
each tow.  The average tow length for all tows was 110.82 meters. The shortest tow length of 78.71 meters 
was conducted at tow location 31-T, which was due to rocks breaking the dredge knife. The longest tow 
length of 154.54 meters was conducted at tow location 13-M. 
 
There were four tows (13-A, 25-I, 31-H, and 31-J) where the measured water depth was 2 feet greater than 
the target water depth at some point during the tow.  The +2 foot difference in water depth for three of the 
tows (13-A, 25-I, 31-H) occurred at the end of the tow. However, tow 31-J was conducted with a +2 foot 
difference for both the start and end water depths of the tow.  However, all four tows were within 4 feet of 
the target water depths.  It should be noted that both tows 31-H and 31-J did not follow the target contour 
depth because for portions of transect 31, that depth contour curved further east outside of the sampling area 
(see Figure 2-1).  The NAE Project Manager, Todd Randall, instructed the crew to stay within the sampling 
area rather than follow the contours of transect 31 in this area. 
 

Table 3-1. Tow Data, including Length of Tow and Water Depths. 

Tow ID 
Length 
of tow 

(m) 

Target 
Water 
Depth1 

(FT) 

Start 
Water 
Depth 
(FT) 

End 
Water 
Depth 
(FT) 

Target Water 
Depth Minus 
Start Water 
Depth (FT) 

Target Water 
Depth Minus 
End Water 
Depth (FT) 

1-A 103.59 7.2 8 8 -0.82 -0.82
1-C 108.53 4.5 5 5.5 -0.51 -1.01
1-E 110.05 7.0 8 8 -0.96 -0.96
1-G 115.41 5.7 5 5.5 0.69 0.19
1-I 148.90 6.9 8 8.5 -1.13 -1.63
1-K 145.01 5.5 6 6 -0.53 -0.53
1-M 116.50 6.5 7 7 -0.53 -0.53
1-O 94.78 5.0 5.5 6 -0.5 -1
1-Q 107.98 6.2 7 7 -0.76 -0.76
1-S 96.44 7.3 9 9 -1.67 -1.67
7-B 105.07 11.0 11 10 -0.04 0.96
7-D 102.89 13.9 14 13 -0.07 0.93
7-F 103.14 10.1 9 11 1.13 -0.87
7-H 100.60 13.9 13 14 0.93 -0.07
7-J 139.98 12.2 12 13 0.2 -0.8
7-L 108.41 13.6 12 12 1.6 1.6
7-N 96.12 12.7 13 13 -0.27 -0.27
7-P 105.08 13.4 14 14 -0.6 -0.6
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Tow ID 
Length 
of tow 

(m) 

Target 
Water 
Depth1 

(FT) 

Start 
Water 
Depth 
(FT) 

End 
Water 
Depth 
(FT) 

Target Water 
Depth Minus 
Start Water 
Depth (FT) 

Target Water 
Depth Minus 
End Water 
Depth (FT) 

7-R 96.95 12.7 14 14 -1.3 -1.3
13-A 93.34 15.3 13.5 12 1.82 3.32
13-C 101.46 17.3 17 17 0.3 0.3
13-E 94.85 16.0 15 16.5 1.02 -0.48
13-G 96.26 16.7 17 16 -0.3 0.7
13-I 98.65 18.2 18 17 0.19 1.19
13-K 152.93 16.2 17 17 -0.8 -0.8
13-M 154.54 13.7 13 14 0.66 -0.34
13-O 116.35 13.9 14 14 -0.1 -0.1
19-B 94.90 23.8 25 23 -1.22 0.78
19-D 90.61 24.6 25 25 -0.43 -0.43
19-F 121.99 25.3 25 26 0.25 -0.75
19-H 97.22 23.7 24 24 -0.3 -0.3
19-J 97.83 23.2 23 22 0.16 1.16
19-L 123.27 19.4 18 18 1.41 1.41
19-N 123.31 19.4 18 18 1.4 1.4
19-P 99.32 21.4 21 21 0.38 0.38
25-A 115.15 25.7 25 25 0.65 0.65
25-C 133.20 26.3 28 28 -1.66 -1.66
25-E 89.30 25.8 27 27 -1.24 -1.24
25-G 119.32 25.8 27 26 -1.16 -0.16
25-I 136.92 26.0 27 28.5 -0.97 -2.47
25-K 89.99 25.9 26 26 -0.06 -0.06
25-M 117.41 26.2 25 27 1.18 -0.82
25-O 92.21 28.6 29 29 -0.42 -0.42
31-B 127.77 35.2 36 35 -0.79 0.21
31-D 97.80 32.1 33 34 -0.91 -1.91
31-F 128.82 33.0 33 33 -0.03 -0.03
31-H 141.83 34.7 33 32 1.69 2.69
31-J 85.99 31.8 28 28 3.83 3.83
31-L 126.06 34.2 33 36 1.17 -1.83
31-N 114.37 31.7 32 33 -0.26 -1.26
31-P 104.26 33.6 35 35 -1.36 -1.36
31-R 112.25 31.7 32 32 -0.32 -0.32
31-T 78.71 33.1 33 32 0.13 1.13

1 Target Depth is Mean Lower Low Water (MLLW) plus tidal height. 
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The photos below provide a photo sequence of the dredging process.  The first photo is of the dredge, catch 
bag, and water pump hose attached to the dredge. The second photo shows the dredge being deployed into 
the water with the water pump activated.  In the third photo, the crew is hauling back the dredge containing 
catch from a tow. Lastly, the fourth photo shows a small surf clam catch in a bushel basket. 
 
Photo 1             Photo 2 

 
Photo 3            Photo 4 
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3.1.2 Abundance Data 

 
This section provides detail on the abundance of surf clams as well as other species collected in the dredge.     
Table 3-2 presents detailed information on the numbers and sizes of surf clams caught in each tow.  The 
tows with the largest number of bushels of surf clams were 1-G and 1-I, each with five bushels, and 1-C 
retained almost six bushels of surf clams. In contrast, there were 11 tows where no surf clams were retained. 
Of these 11 tows, nine of the tows were from transect 31. The other two tows were from locations on 
transects 19 and 25.   
 
Table 3-2 also provides the abundance of clams per square meter (clams/m2).  There were two calculations 
used to calculate clams/m2 based on the number of bushels per catch.  In the calculation, the width of the 
dredge is 0.762 meters. 
 

1) If the number of bushels is greater than one:  
 (number of clams in one bushel * number of bushels)/(length of tow(m) * width of dredge (m)) 

 
2) If the number of bushels is less than one: 

 (number of clams)/(length of tow * width of dredge (m)) 
 
 

Table 3-2. Surf Clam Abundance Data per Trawl for the Three Class Sizes. 

Tow  
ID 

# of 
Bushels 

# of < 3" 
Clams/ 
Bushel 

# of 3-5" 
Clams/ 
Bushel 

# of >5" 
Clams/
Bushel 

Surf 
Clams Not 
Measured1

Total # 
of Surf 
Clams/ 
Bushel 

# of 
Clams/ 

m2

# of <3" 
Clams/ 

m2

# of  3-5" 
Clams/ 

m2

# of >5" 
Clams/ 

m2

1-A 1.10 2 115 15 1 133 1.85 0.03 1.60 0.21
1-C 5.75 3 112 13 0 128 8.90 0.21 7.79 0.90
1-E 2.67 5 92 20 3 120 3.82 0.16 2.93 0.64
1-G 5.00 4 100 17 0 121 6.88 0.23 5.69 0.97
1-I 5.00 7 114 13 0 134 5.91 0.31 5.02 0.57
1-K 2.75 5 104 15 0 124 3.09 0.12 2.59 0.37
1-M 0.75 1 63 11 8 83 0.94 0.01 0.71 0.12
1-O 2.50 4 88 31 2 125 4.33 0.14 3.05 1.07
1-Q 1.75 0 61 41 4 106 2.25 0.00 1.30 0.87
1-S 3.75 1 86 26 1 114 5.82 0.05 4.39 1.33
7-B 4.33 6 78 31 1 116 6.27 0.32 4.22 1.68
7-D 3.00 13 84 28 0 125 4.78 0.50 3.21 1.07
7-F 3.75 4 77 26 3 110 5.25 0.19 3.67 1.24
7-H 4.75 2 68 34 2 106 6.57 0.12 4.21 2.11
7-J 3.33 0 96 25 2 123 3.84 0.00 3.00 0.78
7-L 1.00 6 88 39 0 133 1.61 0.07 1.07 0.47
7-N 1.00 4 74 39 1 118 1.61 0.05 1.01 0.53
7-P 2.00 0 23 61 0 84 2.10 0.00 0.57 1.52
7-R 2.00 1 28 54 2 85 2.30 0.03 0.76 1.46
13-A 0.75 0 22 18 3 43 0.60 0.00 0.31 0.25
13-C 1.50 0 21 63 1 85 1.65 0.00 0.41 1.22
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Tow  
ID 

# of 
Bushels 

# of < 3" 
Clams/ 
Bushel 

# of 3-5" 
Clams/ 
Bushel 

# of >5" 
Clams/
Bushel 

Surf 
Clams Not 
Measured1

Total # 
of Surf 
Clams/ 
Bushel 

# of 
Clams/ 

m2

# of <3" 
Clams/ 

m2

# of  3-5" 
Clams/ 

m2

# of >5" 
Clams/ 

m2

13-E 0.25 0 4 17 5 26 0.36 0.00 0.06 0.24
13-G 1.00 0 3 57 1 61 0.83 0.00 0.04 0.78
13-I 0.25 1 7 11 1 20 0.27 0.01 0.09 0.15
13-K 1.00 0 16 63 4 83 0.71 0.00 0.14 0.54
13-M 1.00 0 17 61 0 78 0.66 0.00 0.14 0.52
13-O 1.00 3 16 67 1 87 0.98 0.03 0.18 0.76
19-B 0.25 0 5 12 3 20 0.28 0.00 0.07 0.17
19-D 0.25 0 5 15 1 21 0.30 0.00 0.07 0.22
19-F 0.13 0 0 10 0 10 0.11 0.00 0.00 0.11
19-H 1.00 0 10 60 3 73 0.99 0.00 0.13 0.81
19-J 1.00 1 16 52 4 73 0.98 0.01 0.21 0.70
19-L 0.75 0 14 35 1 50 0.53 0.00 0.15 0.37
19-N 0.25 0 5 20 1 26 0.28 0.00 0.05 0.21
19-P 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
25-A 0.13 0 0 8 0 8 0.09 0.00 0.00 0.09
25-C 0.06 0 2 3 1 6 0.06 0.00 0.02 0.03
25-E 0.13 0 2 8 0 10 0.15 0.00 0.03 0.12
25-G 0.06 0 0 1 0 1 0.01 0.00 0.00 0.01
25-I 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
25-K 0.06 0 1 1 0 2 0.03 0.00 0.01 0.01
25-M 0.06 0 1 0 1 2 0.02 0.00 0.01 0.00
25-O 0.06 0 1 3 1 5 0.07 0.00 0.01 0.04
31-B 0.06 0 1 1 0 2 0.02 0.00 0.01 0.01
31-D 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
31-F 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
31-H 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
31-J 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
31-L 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
31-N 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
31-P 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
31-R 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00
31-T 0.00 0 0 0 0 0 0.00 0.00 0.00 0.00

1 Surf Clams were either not measured because they were broken or were observed falling out of the dredge while the dredge was 
being retrieved. 
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Figure 3-1 shows the total abundance of surf clams over the sampling area.  For illustration of abundance on 
this and the following abundance maps, the tow start and stop coordinates were averaged to obtain one point 
in the center of the tow.  The highest total abundance of surf clams collected per square meter was 
concentrated along transects 1 and 7 in the northern end of the sampling area.  It should be noted that only 
one tow along transect 31 collected any surf clams (Table 3-2).  The scale used on Figure 3-1 is from 0.5 to 
6.5 clams/m2. 
 

-70.87 -70.865 -70.86 -70.855 -70.85 -70.845 -70.84 -70.835
42.265

42.27

42.275

42.28

42.285

42.29

0.5 1.5 2.5 3.5 4.5 5.5 6.5

-70.87 -70.865 -70.86 -70.855 -70.85 -70.845 -70.84 -70.835
42.265

42.27

42.275

42.28

42.285

42.29

13-A

13-E

13-I

7-N

1-Q

1-M

1-I

1-E

1-A

31-F

13-K

13-G

13-C

19-B

19-D

19-F

31-B

31-H

31-L

31-P

31-T

31-D

31-J

31-N

31-R

25-A

25-E

25-G

25-K

25-M

19-P

1-G

1-K

1-O

1-C

7-B

7-F

19-L

19-N
13-M

13-O

25-I

25-C

1-S

7-D

7-H

7-L

7-P

7-R

7-J

19-H

19-J

25-O

-70.87 -70.865 -70.86 -70.855 -70.85 -70.845 -70.84 -70.835
42.265

42.27

42.275

42.28

42.285

42.29

clams/m2  
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coordinates were averaged to obtain one point in the center of the tow for the abundance map. 
 

Figure 3-1. Total Abundance of Surf Clams Collected Per Square Meter 
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Figure 3-2 presents the distribution of the total abundance and three size classes (<3”, 3-5”, and >5”) of surf 
clams along each transect.   The greatest number of surf clams collected at any transect was the 3-5 inch size 
class.  The smallest number of clams found overall was the < 3 inch size class and these were only found in 
the two innermost transects (< 7 feet MLLW).  However, the number of <3 inch size clams collected could 
be biased low as discussed in Section 2.1.1.  The larger surf clams were found further off shore, however, 
abundance decreased rapidly at water depths greater than 7 feet MLLW.  Beyond the 13 foot MLLW depth, 
the abundance of the largest surf clams (> 5 inches) appeared to increase compared to the 3-5 inch surf 
clams.  In addition, the smaller surf clams appeared to be concentrated in the northernmost section of the 
shallower water (Figure 3-3) while the larger surf clams were more evenly distributed along the sampling 
transects, with greater numbers found in the northernmost sections (Figures 3-4 and 3-5). 
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Figure 3-2. Distribution of Surf Clams and Size Classes for Each Transect 
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The smaller surf clams, those that were less than 3 inches in size, were concentrated in the northern end of 
transects 1 and 7 (Figure 3-3). The highest concentration of less than 3 inch surf clams was found in the area 
of tow 7-D.  The scale used on Figure 3-2 is from 0.05 to 0.65 clams/m2. 
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Note: The beginning and end coordinates were averaged to obtain one point in the center of the tow for the abundance map. 
 

Figure 3-3. Abundance of <3” Surf Clams Collected Per Square Meter 
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Surf clams that were 3-5 inches in size were also concentrated in the northern end of the sampling area 
(Figure 3-4). Higher concentrations of the 3-5 inch size class of surf clams were observed on transect 1. The 
highest concentration of the 3-5 inch surf clams was found in the area of tow 1-C.  The scale used on Figure 
3-3 is from 0.5 to 6.5 clams/m2. 
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Note: The beginning and end coordinates were averaged to obtain one point in the center of the tow for the abundance map. 
 

Figure 3-4. Abundance of 3-5” Surf Clams Collected Per Square Meter 
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Figure 3-5 provides the abundance of surf clams that were greater than 5 inches.  The largest size class of 
surf clams collected was concentrated along transects 1 and 7 with most instances occurring on transect 7. 
The highest concentration of the greater than 5 inch surf clams was found in several areas; 7-B, 7-H, and 7-
P.  The scale used on Figure 3-4 is from 0.5 to 6.5 clams/m2. 
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Note: The beginning and end coordinates were averaged to obtain one point in the center of the tow for the abundance map. 
 

Figure 3-5.  Abundance of >5” Surf Clams Collected Per Square Meter 
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During the survey, species other than surf clams were also collected in the tows.  Table 3-3 provides data for 
these species including the tow ID and count per tow for each species.   As with the surf clams, the other 
species collected were returned to the sampling area once counted.  There were seven different types of 
species collected besides surf clams.  However, none of the species were collected in significant numbers. 
There were two other species of shellfish collected, razor clams and blue mussels.  In addition, two different 
species of crabs were collected, sand crabs and lady crabs.  Furthermore, window pane flounder, black-back 
flounder, moon snails, and worms were also collected in some of the tows.  
 

Table 3-3. Data for Other Species Collected During the Survey. 

Tow ID Species 
Count 

per tow 
sand crab (Cancer irroratus) 3 1-C 
worms numerous 

1-G sand crab (Cancer irroratus) 1 
moon snail (Polinices duplicatus) 1 1-I 
razor clam (Ensis directus) 1 

1-K window pane flounder (Scophthalmus aquosus) 1 
window pane flounder (Scophthalmus aquosus) 1 
sand crab (Cancer irroratus) 1 1-M 
razor clam (Ensis directus) 1 
window pane flounder (Scophthalmus aquosus) 1 1-O 
sand crab (Cancer irroratus) 1 
lady crab (Ovalipes ocellatus) 1 
moon snail (Polinices duplicatus) 1 1-S 
razor clam (Ensis directus) 2 
lady crab (Ovalipes ocellatus) 6 
razor clam (Ensis directus) 4 7-B 
sand crab (Cancer irroratus) 1 
razor clam (Ensis directus) 1 
sand crab (Cancer irroratus) 3 7-D 
moon snail (Polinices duplicatus) 1 

7-F worms numerous 
lady crab (Ovalipes ocellatus) 2 
sand crab (Cancer irroratus) 1 7-H 
razor clam (Ensis directus) 2 
sand crab (Cancer irroratus) 4 7-J 
razor clam (Ensis directus) 1 

7-L sand crab (Cancer irroratus) 1 
13-C window pane flounder (Scophthalmus aquosus) 2 

moon snail (Polinices duplicatus) 1 13-M 
razor clam (Ensis directus) 1 
razor clam (Ensis directus) 8 
window pane flounder (Scophthalmus aquosus) 1 13-0 
worms numerous 
moon snail (Polinices duplicatus) 2 19-H 
razor clam (Ensis directus) 9 
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Tow ID Species 
Count 

per tow 
19-J razor clam (Ensis directus) 4 

moon snail (Polinices duplicatus) 1 
sand crab (Cancer irroratus) 3 
razor clam (Ensis directus) 1 

19-L 

worms numerous 

19-N black-back flounder (Pseudopleuronectes 
americanus) 1 
razor clam (Ensis directus) 1 25-E 
worms numerous 
blue mussel (Mytilus edulis) 1 
worms numerous 25-K 
razor clam (Ensis directus) 14 
razor clam (Ensis directus) 1 25-O 
sand crab (Cancer irroratus) 1 
blue mussel (Mytilus edulis) 1 31-D 
moon snail (Polinices duplicatus) 1 

31-H sand crab (Cancer irroratus) 1 
blue mussel (Mytilus edulis) 2 31-J 
sand crab (Cancer irroratus) 1 

31-L blue mussel (Mytilus edulis) 2 
31-N blue mussel (Mytilus edulis) 1 
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Appendix A 
 

Field Logs  
(Tow Log Form and Shellfish 

Measurement Data Form) 
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Day 1 
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Day 2  
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Day 5  
December 16, 2006 
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