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Executive Summary 
 

The proposed Block Island Wind Farm has two cable landfall requirements, one to export 
power to Block Island and one to transmit power to and from Block Island and the mainland.  
Cable route planning (both offshore and onshore) has identified two preferred landfall areas 
with exact landfall sites to be determined by further investigation.  The first of these is in near 
Narragansett Town Beach to connect the Block Island Transmission System (BITS) to a 
transformer in Wakefield Old Harbor.  The second of these landfall areas is Block Island and 
has two landfall sites, one to connect the Block Island Wind Farm export cable (BIWF) with a 
land-based transformer and one to connect the transformer to the transmission cable (BITS).      
 

The objective of the present study was to examine the existing distribution of eelgrass beds or 
obstructions (e.g. rock) in each landfall area for route planning purposes.  Each landfall area was 
mapped with side scan sonar and an underwater video sled.  The side scan sonar was used to 
define a survey area for the video sled that was apparently free of rock and eelgrass.  The 
underwater video was then used to determine the presence of absence of eelgrass beds and 
map the distance to the nearest identifiable eelgrass beds.  Synthesis maps have been compiled 
that display the survey results classified into bottom types.  
  
 
 

The combination of the side scan sonar and underwater video revealed that while eelgrass is 
not present within the proposed cable corridors, some areas of cobble or boulders are 
present.  The presence of rock in the landfall area will require additional geophysical surveys to 
determine the optimal cable corridor.  We have proposed realignment of the cable corridors 
to avoid visible rock areas.  The results of this survey verify that eelgrass beds are not a 
constraint on the cable corridor within the landfall areas surveyed.  
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1.0 INTRODUCTION 
 
Deepwater Wind LLC is conducting an array of environmental studies on and around Block 
Island, Rhode Island, as part of preparations for a proposed Block Island offshore wind farm.  
One of the studies involved an assessment of seafloor conditions and the distribution of 
eelgrass beds in and around proposed landfall locations of cables in Old Harbor, Block Island, 
and off Narragansett, Rhode Island.  To assess seafloor conditions and map distribution of 
eelgrass in these locations, a team of scientists representing CoastalVision (CV) and CR 
Environmental (CR) performed a combined side scan sonar and underwater video sled survey 
in August 2010.  The survey was performed for Deepwater Wind LLC of Rhode Island. 
 
 
The proposed Block Island Wind Farm has two cable landfall requirements, one to export 
power to Block Island and one to transmit power to and from Block Island and the mainland.  
Cable route planning (both offshore and onshore) has identified two preferred landfall areas 
with exact landfall sites to be determined by further investigation.  The first of these is in near 
Narragansett Town Beach to connect the Block Island Transmission System (BITS) to a 
transformer in Wakefield Old Harbor (Figure 1).  The second of these landfall areas is Block 
Island and has two landfall sites, one to connect the Block Island Wind Farm export cable 
(BIWF) with a land-based transformer and one to connect the transformer to the transmission 
cable (BITS) (Figure 2).      
 
Placement of the cables will involve jet plowing the underwater cable run between excavation 
trenches located at 20 foot depth in each landfall area.  The trenches are temporary 
underwater excavations to support Horizontal Directional Drilling (HDD) of the cable from a 
land-based excavation and splicing point.  The locations of the trenches are in the near shore 
area of Narragansett, RI (Figure 1b) and the near shore area of Old Harbor, Block Island 
(Figure 2b).  The dredging footprints are depicted in Figures 1 and 2, each trench will be 
dredged to a depth of 9 feet (length of 51.6 feet and width of 6.3 feet).   
 
The survey results were used to provide reconnaissance and analysis of potential landfall sites 
on Block Island and near Narragansett, Rhode Island.  Based on results of this survey and 
parallel studies of archaeology, wind resources, geophysical properties and effects of cables and 
turbines on human and biological resources in Rhode Island Sound turbine locations and cable 
routes will continue to evolve.  This survey provides a baseline of seafloor conditions and 
eelgrass distribution in the areas initially proposed for installation of cable landfalls of a 
demonstration scale wind farm (eight turbines) located within Rhode Island state waters. 
   

1.1. Purpose of Eelgrass Survey  
 
The objective of the present study was to survey for the presence of eelgrass beds in the 
nearshore (10-40 ft depth) portion of the sites proposed for cable landfall.  Existing eelgrass 
mapping data for Rhode Island was compiled and used to locate preliminary landfall sites 
(Bradley et al. 2007).    
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1.2. Background 
 
Eelgrass (Zostera marina L.) is a native marine vascular plant indigenous to the soft-bottom bays 
and estuaries of the northern hemisphere.  Zostera marina L. is a subtidal marine flowering 
vascular plant (angiosperm), with all stages of the life cycle occurring underwater, including 
flowering, pollination, and seed germination.  Eelgrass and other seagrasses are often referred 
to as "Submerged Aquatic Vegetation" or SAV. This distinguishes them from algae, which are 
not classified as "plants" by biologists (rather they are often placed in the kingdom Protista), and 
distinguishes them from the "emergent" saltwater plants found in salt marshes (Costa 2001).  
 
Eelgrass beds occur within the shallow bay habitats of Narragansett Bay and in the coastal salt 
ponds and protected harbors of Southern Rhode Island and Block Island.  Throughout its range, 
eelgrass is generally limited along its deeper fringe by light reduction to a level below which 
photosynthesis is unable to meet the metabolic demands of the plant to sustain net growth (the 
photocompensation depth).  In southern New England this photocompensation depth is 1 m (3.28 
ft) MLW or less in bays with high turbidity and poor water quality, but may grow as deep as 12 m 
(39.37 ft) MLW in clear offshore waters (Costa, 1988). 
 
Eelgrass plays a crucial role in the health of coastal systems because it provides critical habitat 
for juvenile marine life, helps stabilize sediments, and aids in filtering particles from the water 
column (Dennison et al., 1993; Fonseca, 1996).  Eelgrass has been deemed a critical marine 
resource and is currently protected by both Federal (Clean Water Act; 33 U.S.C. 26 section 
1251 et seq) and Rhode Island (RI Coastal Resource Management Plan, Section 300.18) 
legislation.  The Atlantic States Marine Fisheries Commission (ASMFC) developed a submerged 
aquatic vegetation policy in 1997 to communicate the need for conservation of coastal SAV 
resources for the protection of ASMFC managed species, and to highlight state and 
ASMFC coastal SAV conservation and enhancement efforts. The New England Fishery 
Management Council has designated Essential Fish Habitat (EFH) as approved by the National 
Marine Fisheries Service (NMFS) under the requirements of the 1996 Magnuson-Stevens 
Fishery Conservation and Management Act.  Because of its fisheries habitat value, SAV is a 
Habitat Area of Particular Concern protected under the EFH provisions of the Magnuson-
Stevens Act.  
 
SAV inventories conducted during the times of peak biomass provide the best indication of 
habitat or potential habitat (Fonseca et. al 1998). Peak biomass occurs in seagrass beds toward 
the end of the growing season and before plants have released their seeds. Plants that flower 
and develop seeds die shortly after releasing them. The growth and reproduction of eelgrass is 
affected by a number of environmental parameters such as light, water temperature, nutrient 
availability etc. When water temperatures exceed approximately 22 degrees Celsius (71.6 
degrees Fahrenheit), seagrass growth can dramatically decrease and the development of seeds 
through sexual reproduction can be initiated in Rhode Island waters. As a result, the peak 
biomass period for eelgrass in Narragansett Bay typically occurs between July and August 
(CRMC 2007).  
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Prior to seeking permit approval for installation of cables through the nearshore portion of the 
landfall (Block Island and mainland), the presence and extent of SAV must be determined by an 
underwater survey approved by CRMC unless CRMC staff determine that SAV is not present in 
the area.   
 
Where an SAV survey is required, the following guidelines are recommended. Where these 
guidelines are not followed, CRMC staff may require additional information: 
 
a. SAV surveys shall be completed during peak biomass. SAV surveys shall be completed in 
Narragansett Bay between July 1 and September 15. SAV surveys shall be completed in the 
south shore coastal ponds and other shallow water embayments between July 1 and August 15. 
 
b. Define the area of SAV within the limits of the proposed activity: The SAV survey 
requires a series of transects located between the property line extensions associated with the 
proposed project site. A survey shall include transect lines (quantity dependant on the size of 
the project area) running perpendicular to the shoreline 3 meters apart (10 feet). Along each 
transect line a 1m² quadrat sampling station shall be placed every 3 meters (10 ft). It is 
important to go beyond the impacted area, especially to understand the impacts of the dock 
[sic] to SAV. In the case of fragmented beds, transect lines every 2 meters may be necessary. 
For projects not adjacent to the shoreline (i.e., aquaculture projects), locate the transects 
relative to another reference, such as a channel boundary or depth gradient (CRMC 2007). 
If SAV is found within the project area, further definition of the SAV density and extent are 
required. 
 
The most recent survey of eelgrass identified beds in the southern margin of Old Harbor, Block 
Island but no beds off Narragansett Town Beach (Figures 1 and 2).  Although there was no 
evidence of SAV near Narragansett, the survey was designed to verify the current status of 
eelgrass in both landfall areas. 
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2.0 METHODS 
 
Side scan sonar and underwater video surveys were performed by CR Environmental, Inc. (CR) 
and CoastalVision in the vicinity of the proposed cable corridors of Deepwater Wind’s cable 
routes at Block Island and Narragansett, Rhode Island (Figures 1 and 2). The survey was 
performed to identify eelgrass beds or areas of hard bottom within the vicinity of the near 
shore cable route.  An initial survey design was established with side scan sonar lanes parallel to 
the cable corridor at each site.  A Deepwater Wind representative (Bill Wall) was present 
during the Old Harbor survey and reviewed preliminary data to provide direction for additional 
survey lanes.  Survey areas were determined by the proposed location of cable routes and the 
excavated trenches required for horizontal directional drilling (HDD) cable placement.   
 
Survey Vessel and Navigation 

 
Survey operations were conducted August 3 and 4, 2010 from the 36 ft F/V Lindsey E. out of 
Old Harbor, Block Island.  Navigation was performed using a Trimble Model AgGPS 132 and 
laptop computer running HYPACK survey software.  HYPACK was used to acquire data from 
the Differential GPS, converted WGS84 latitude/longitude into MA state-plane coordinates 
(NAD83), and provided a helmsman display for steering along planned tracklines.  The planned 
cable route and shoreline features were displayed as background navigation files on the laptop 
during survey operations.  
 
Side Scan Sonar Operations 
     
Equipment used for the side scan sonar operations included an Edgetech Model 4100P side scan 
sonar system consisting of a portable topside processor with Chesapeake Technologies Sonar 
Wiz Software and a Model 272 dual frequency towfish, oceanographic winch with slip ring 
assembly and 200 meters of armored cable.  The towfish was deployed by hand off the stern of 
the F/V Lindsey E. and maintained 5 to 10 meters off the bottom.  Data were collected using the 
100 kHz frequency and a 100 meter range. High resolution bottom coverage was obtained 100 
meters to each side of the survey trackline.  Transect spacing was approximately 100 meters 
for 100% data overlap.  A total of eight side scan sonar tracklines were run at the Narragansett 
Site and 12 at the Block Island Site.  
 
Side scan sonar data were processed using a combination of Chesapeake Technology, Inc.’s 
SonarWiz software and HYPACK’s implementation of GeoCoder software developed by 
scientists at NOAA’s Center for Coastal and Ocean Mapping at the University of New 
Hampshire.  SonarWiz was used to map the locations and dimensions of bottom features 
(Contacts).  GeoCoder was used to create mosaics best suited for substrate characterization 
through the use of innovative beam-angle correction algorithms.   
 
Processing of raw side scan sonar data in each software suite consisted of: 
 
• Corrections for towfish layback (i.e., the distance between the towfish and the DGPS 

antenna),  
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• Adjustments of data for signal attenuation, and  
• Georeferencing of sonar imagery (i.e., projection of the sonar data into real-space 

coordinates).  
 
Water column portions of the acoustic returns were removed through the inspection and 
processing of each survey transect.  The raw data were then corrected by calculating and 
applying accurate layback and a catenary coefficient (i.e. a factor corresponding to the 
approximate degree of cable curvature) to each of the data files. Layback and catenary 
corrections were calculated from the recorded “cable out” values using a simple trigonometric 
function and the height of the towfish above the seabed.  Georeferenced transect data and 
mosaics were created from these processed data.  
 
Underwater Video Sled Operations 

 
Underwater video operations were performed with CR’s custom-designed towed video sled 
system consisting of a lightweight aluminum frame, Outland Technologies’ high-resolution low 
light color camera, and two wide-angle 250 watt lights with a variable output control. The 
system also uses an Outland Technologies’ navigation overlay system that permits the display 
and recording of latitude and longitude with the video data. Data were displayed on high-
resolution flat screen monitors and recorded on a computer hard drive and DVD recorder. 
The raw video data was stored on seven DVDs and archived at CR Environmental. 
 
The video sled system was either towed at 0.5 to 1 knot or operated in drift mode suspending 
it a few inches above the bottom. The viewing area of the video sled in this mode is 
approximately one square meter. The battery-operated lasers allow for scaling and maintenance 
of the sled at a constant distance off the bottom.   The video sled was deployed by hand off the 
stern of the F/V Lindsey E. and recovered with the side-mounted lobster davit.  A total of eleven 
10 to 15 minute video transects were performed at the Narragansett Site, and ten 15 to 30 
minute video transects at the Block Island Site.  Video transect line spacing ranged from 25 to 
100 feet with one cross-tie line at each site. 
 
CR and CoastalVision field scientists performed continuous real-time visual observations of the 
video.  For each transect the start and end time and water depth, substrate type, and biota 
were recorded in a log book.  Abbreviations were used for recording substrate type, observed 
fauna, and their relative abundance.  At the completion of field operations, visual observation 
data for the Narragansett and Block Island Sites were entered into an Excel spreadsheet.  
 
The video footage for each Site was reviewed by a CR biologist to confirm species 
identifications and shifts in substrate type. Time stamped video screen captures of bottom 
habitat and biota were taken at 30 second intervals or at bottom habitat transition points.  A 
subset of these video screen captures for each transect were chosen for inclusion in this 
report.  
 
The interpreted substrate classification data from the underwater video were then merged with 
the GPS navigation data and brought into ArcGIS.  The substrate classes identified along each 
video transect were color coded for display and overlain on the side scan imagery.   
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3.0 RESULTS 
 
Side Scan Sonar Results   
 
Side scan sonar results are presented as mosaics of gray shaded information. The shade of gray 
corresponds to the strength of the returning signal and is used to infer bottom type (sediment 
texture) and to identify underwater structures or debris.  A key to sonar shading is provided 
below.  
 
Key to Side-scan Sonar Image Shading 

 
Sonar shadow------------ Weak Signal Return-------------------------Strong Signal Return 
 
In general, weak signal returns correspond to smooth seabed substrates (e.g., fine sediments 
with little microtopography), soft materials that absorb the signal, or seabed sloping away from 
the signal source (towfish). These features appear lighter gray to white in sonar imagery.  
 
Strong signal returns correspond to rough seabed substrates (e.g., gravel, cobble), highly 
reflective materials, or to a seabed sloping towards the signal source. These features appear as 
dark gray to black in the sonar imagery.  
 
Features that rise above the seabed (e.g., boulders) reflect more of the sonar energy than the 
surrounding substrate resulting in strong signal returns due to the decreased angle of incidence. 
These features often prevent insonification of the area opposite the signal source, resulting in a 
sonar “shadow” (white imagery). The length of these shadows can be used to calculate the 
approximate height of the feature above the seabed.  
 
Side scan sonar data for the Narragansett Site revealed areas of large areas of rippled sand with 
patches of cobbles and boulders (Figure 3).  Side scan sonar data for the Block Island Site 
revealed areas of boulders and cobble substrate that appear much darker compared to 
surrounding lighter sand rippled bottom records (Figure 4).  Areas of eelgrass had a more 
subtle yet distinctive sonar signature and areas with rippled sand with patches of gravel and 
cobble had irregular signatures.   
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Underwater Video Survey Results 
  
Substrate classes identified during the underwater video survey of the near shore portions of 
cable routes at the Narragansett and Block Island Sites included sand ripples, gravel, cobble, 
boulder, gravel, attached algae, debris and combinations thereof.  The underwater video data 
were useful for groundtruthing the side scan sonar records.  Screen captures of representative 
biota and substrate classes observed along the video transects are provided on Plates 1-10 for 
the Narragansett Site and on Plates 11-21 for the Block Island Site. Table 1 is a list of the 
invertebrate and fish species observed during the 2010 underwater video survey at the Block 
Island and Narragansett Sites.  Summary substrate and biota data for each video transect at the 
are provided in Table 2. In Figures 5 and 6, the color coded video substrate classification data 
for the Narragansett and Block Island Sites are displayed over the GeoCoder side scan mosaics 
for the survey sites.  The bottom video data correlated well with the side scan record.  
 
Narragansett Site 
 
The side scan sonar mosaic and substrate classes identified by underwater video indicate that 
the southeastern portion of the Narragansett survey area was comprised of sand ripple bottom 
with patches of cobble and boulders (Figure 5, Plates 1 – 5).  In the center of the survey area, 
the bottom transitioned from sand ripple/cobble bottom to sand ripples with areas of gravel 
bottom (Plates 6-8), and in the northwestern portion of the survey area the bottom was 
entirely sand ripples with some patches of floating algae (Plates 9-11).  
  
The dominant biota were hermit crabs in the sandy substrate, and starfish in the cobble 
bottom. Bread crumb sponge and northern star coral were also observed in the hard bottom 
areas of cobble (Table 2).  
 
Other invertebrates and fish recorded included moon snails, spider crabs, tube worms and 
summer flounder. 
 
No eelgrass was observed at the Narragansett Site.  
 
Block Island Site 
 
Along the southernmost transects of the Block Island Site (transects BL 2, 3, 5, 6), side scan 
sonar and underwater video detected fingers of cobble/boulder bottom with dense stands of 
attached red and brown branching algae surrounded by sand ripples/gravel/cobble (Figure 6, 
Plates 13, 14, 16, and 17).  A small area of debris and wreckage was observed on transect BL-5 
in the southern section of the survey area.  The bottom in the northern portion of the survey 
area (transects BL 1, 7, 8, 9) was comprised of sand ripples with some areas of gravel/pebble 
(Plates 12, 18, 19, and 20).  
 
Dominant biota included hermit crabs in the sand ripple bottom and schools of juvenile cunner 
in the boulder/cobble bottom with attached algae. Fish species found in the sand ripple 
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substrate included summer flounder, common skate, and sea robin (Table 2).  Other 
invertebrates observed included spider crabs, tube worms and moon snails. 
 
Approximately 500 ft southeast of the primary survey area along the extended cross-tie line 
(transect BL 10) a large area of boulders with attached algae was observed (Figure 6). No 
eelgrass was observed within the primary survey area, however, eelgrass beds were observed in 
video footage 2,000 feet southeast of the Block Island Site (Figure 6). The acoustic record for 
these eelgrass beds was distinctive and corresponded to the mapped distribution in 2006 
(Bradley 2007).  
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TABLE 1 
 

INVERTEBRATE AND FISH SPECIES 
OBSERVED DURING THE AUGUST 2010 UNDERWATER VIDEO SURVEY 

NARRAGANSETT AND BLOCK ISLAND 
 
Invertebrates 
 
Small Hermit Crab    Pagurus longicarpus 
 
Large Hermit Crab    Pagurus pollicaris 
 
Tube Worm     Diopatra cuprea  
 
Moon Snail     Lunatia heros 
 
Spider Crab    Libinia emarginata 
 
Northern star coral    Astrangia poculata 
 
Bread crumb sponge  Halichondria bowerbanki 
 
Starfish    Asterias forbesi 
 
 
Fish 
 
Summer flounder   Paralichthys dentatus  
 
Common skate  Raja ocellatus 
 
Juvenile Cunner    Tautogolabrus adspersus 
  
Sea Robin     Prionotus carolinus 
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Transect Time

Water Depth 

(ft) Start

Water Depth 

(ft) End

Dominant 

Substrate

Dominant 

Biota

Other Species and Substrate 

Observations

BL- 1 1119 18.2 40.1 SR/GR HC FL, MS,DI,SP

BL- 2 1142 40.3 19.3 SR/GR/CO DI CO/BO/AL

BL- 3 1214 19.4 40.6 SR/GR/CO CU CO/BO/AL/SK

BL- 4 1231 39.8 18.5 SR/GR/CO HC CO/BO/AL/FL/SK/SRO

BL- 5 1254 15.9 40.2 SR/CO CU DE/CO/BO/AL/SK/DI

BL- 6 1314 40.7 16.4 SR/GR/CO CU CO/BO/AL/SK/FL/MS

BL- 7 1351 40.2 19.2 SR/GR HC GR/AL(fl)

BL- 8 1406 17.5 40 SR/GR HC GR/AL(fl)

BL- 9 1425 39.9 17.2 SR/GR HC GR/CO/MS

BL- 10 CT 1443 25.2 13.2 SR,GR,BO,EG CU 500 ft SE survey area BO/AL

2000 ft SE survey area edge of EG

SC/SK

NAR- 1 1027 25.6 40.2 SR/CO HC MS,SC,BS,SF

NAR- 2 1050 37.6 38.2 SR/CO HC AL (att)

NAR- 3 1106 40.2 39.8 SR/CO SC HC 

NAR- 4 1117 36.5 37.7 SR/CO SF BS,SP,HC

NAR- 5 1128 34.1 35.9 SR/CO SF SC/HC/BS

NAR- 6 1149 33.4 32.8 SR HC No hard bottom

NAR- 7 1153 31.3 30.7 SR/GR/CO HC DI

NAR- 8 1207 29.9 29.7 SR/GR HC SP

NAR- 9 1222 25.6 25.3 SR HC AL(fl)/FL

NAR- 10 1240 24.9 25.3 SR HC AL(fl)

NAR- 11 1259 22.3 21 SR HC AL(fl) SP

Abbreviation Convention: 

Habitat-substrate class Flora/fauna

SR Sand ripples HC Hermit Crab

GR Gravel DI Diopatra Tubes

CO Cobble CU Cunner

BO Boulder FL Flounder

DE Debris MS Moon Snail

AL (att) Attached Algae SP Spider Crab

AL (fl) Floating Algae SC Star Coral

EG Eelgrass BS Breadcrumb Sponge

SF Starfish

SK Common Skate

SRO Sea Robin

TABLE 2. Observation Results by Transect for Underwater Video Survey
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4.0 CONCLUSIONS AND RECOMMENDATIONS  
 
The proposed Narragansett cable corridor (BITS landfall) is free of eelgrass but isolated areas 
of cobble and gravel should be avoided.  We suggest a minor rerouting of the cable corridor to 
stay clear of mapped cobble areas (Figure 7). 
 
The Old Harbor cable corridors (BIWF and BITS landfalls) are free of eelgrass but near 
continuous areas of boulders and cobbles that should be avoided.  We suggest a displacement 
of the landfall sites to the north to avoid the boulder and cobble areas.  This location will 
require displacement of the landfall to maintain a maximum 2000 foot HDD distance.  This 
brings the cable corridor in the area of the temporary nearshore placement site for sandy 
dredged material off Crescent Beach.   
 
The existing eelgrass beds along the southern margin of Old Harbor (adjacent to the 
breakwater) comprise approximately X hectares (based on Bradley et al 2007) and are greater 
than 2000 feet from the proposed cable corridors. 
 
A detailed geophysical and geotechnical survey should be conducted over these landfall areas to 
determine the depth and extent of the boulder and cobble areas prior to initiating significant 
permitting work. 







Eelgrass Survey Narragansett and Block Island, Rhode Island Deepwater Wind 

 

Copyright © 1 December 2010  CoastalVision, LLC Page 15 

5.0 LITERATURE CITED 
 
Bradley, M., Raposa, K., and Tuxbury, S. 2007. Report on the Analysis of True Color Aerial 
Photography to Map and Inventory Zostera marina L. in Narragansett Bay and Block Island, 
Rhode Island. 
 
Costa, J. E. 1988. Eelgrass in Buzzards Bay: Distribution, Production, and Historical Changes in 
Abundance. EPA 503/4/88-002 204 pp. 
 
Costa, J. 2001. Eelgrass in Buzzards Bay. http://www.buzzardsbay.org/eelgrass.htm (downloaded 
11-26-10). 
 
CRMC. 2007. Rhode Island Coastal Resources Management Program. Rev. Pg. Adopted April 
24, 2007 Page 1 Section 300.18. 
http://www.crmc.ri.gov/regulations_adopted/20070424_RICRMP_Sec_300_18.pdf (downloaded 
10-26-10). 
 
Dennison, W. C., R. J. Orth, et al. 1993. Assessing water quality with submersed aquatic 
vegetation: habitat requirements as barometers of Chesapeake Bay health. BioScience 
43(2): 86-94. 
 
Fonseca, M. S. 1996. The role of seagrasses in nearshore sedimentary processes: A 
review. In Estuarine Shores: Hydological, Geomorphological and Ecological Interactions. 
C. Roman and K. Nordstrom. Boston, MA, Blackwell: 261-286. 
 
Fonseca, M. S., W. J. Kenworthy, and G. W. Thayer. 1998. Guidelines for the Conservation and 
Restoration of Seagrasses in the United States and Adjacent Waters. NOAA, Coastal Ocean 
Program, Decision Analysis Series No. 12. U.S. Department of Commerce, NOAA, Coastal 
Ocean Office, Silver Spring, MD. 222pp. 
 
 
 
 
 
 

http://www.buzzardsbay.org/eelgrass.htm
http://www.crmc.ri.gov/regulations_adopted/20070424_RICRMP_Sec_300_18.pdf


 

 

PLATE LIST 
 
Plate 1. NAR-1 Representative underwater video screen captures. 
 
Plate 2. NAR-2 Representative underwater video screen captures. 
 
Plate 3. NAR-3 Representative underwater video screen captures. 
 
Plate 4. NAR-4 Representative underwater video screen captures. 
 
Plate 5. NAR-5 Representative underwater video screen captures. 
 
Plate 6. NAR-6 Representative underwater video screen captures. 
 
Plate 7. NAR-7 Representative underwater video screen captures. 
 
Plate 8. NAR-8 Representative underwater video screen captures. 
 
Plate 9.  NAR-9 Representative underwater video screen captures. 
 
Plate 10. NAR-10 Representative underwater video screen captures. 
 
Plate 11. NAR-11 Representative underwater video screen captures. 
 
Plate 12. BI-1 Representative underwater video screen captures. 
 
Plate 13. BI-2 Representative underwater video screen captures. 
 
Plate 14. BI-3 Representative underwater video screen captures. 
 
Plate 15. BI-4 Representative underwater video screen captures. 
 
Plate 16. BI-5 Representative underwater video screen captures. 
 
Plate 17. BI-6 Representative underwater video screen captures. 
 
Plate 18. BI-7 Representative underwater video screen captures. 
 
Plate 19. BI-8 Representative underwater video screen captures. 
 
Plate 20.  BI-9 Representative underwater video screen captures. 
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