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Rhode Island Stats:Rhode Island Stats:

Size = 4 million hectares. 
Shoreline = 560 km.
Relief = 248 m to sea level.
Population = 1 million (mostly 
along shoreline).
Geology/Soils: Bedrock is 
mainly Proterazoic to 
Paleozoic, late Wisconsinan 
glacial till/fluvial, soils are 
mostly Inceptisols, Entisols, 
and Histosols. 
Subaqueous Soils:
Approximately 300,000 acres 
(areas <5m and coastal soils).Coastal Lagoons

Narragansett 
Bay Estuary

LNB



• 1996 – Complete SSURGO soils available for terrestrial 
RI.

• 2000 – 2001 Bradley, Stolt subaqueous soil survey 
thesis Ninigret Pond, RI.

• 2002 – 2003 RI NRCS Adopts “Working Waters”
Strategy – $1 million eelgrass funds, major emphasis in 
coastal issues.

• 2003 Gap in RI soil data identified – no subaqueous soil 
data to incorporate into site selection models – Action 
Plan: Establish a Center for Excellence in SAS.

• 2003 – National Workshop on SAS, RI gets new 
A.S.S.S. (yours truly) – given top priority by State 
Conservationist to establish a Center for SAS in RI. 

RI NRCS Subaqueous 
Timeline



MapCoast is Born!
www.mapcoast.org

2003 Develop strategy:
a. Internal = proposal for an MLRA project office for 

coastal and subaqueous soils for MO-12.
b. External = work with URI to organize an end-

users conference to obtain input from our 
customers. 

=
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The Mapping Partnership
for Coastal Soils and Sediment…. In the 
Beginning

A lot happening in coastal soils/sediment mapping
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The MapCoast Partnership - A 
timely alignment of people, ideas, needs 
and goals

Mapping Partnership for Coastal Soils and Sediment

12 Person 
Steering Team

16 Partners have 
signed our MOU
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Common Ground

MapCoast understands the need to 
develop a common hierarchal system of 

coastal soil and sediment classification 
that encompasses all disciplines

including biology, wetlands, geology and 
pedology. 
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Common Objectives

• Develop mapping standards and protocols to 
produce accurate and useful maps.
• Build multiple interpretations of the data to service 
the coastal resource management community.
• Ensure that data collected will be made available to 
all users.
• Work will be conducted in a cooperative manner. 
• Partners will share resources, technology, and 
knowledge.
• Provide training and educate users about the soils 
and sediment data and maps.
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Our Work

• 2004 – User 
Conference – 70 
people, break-out 
session to develop list 
of user needs 
(Synthesis Document).

• Develop Mapping 
Protocol.

• Use to map Ninigret
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MapCoast - 2005

• Field team merge on 
Ninigret - collect cores, 
bathy, RTK, side-scan, 
subbottom, SPI, video, 
map soil – analyze the 
data, develop GIS 
data.

• End season – Feature 
Segment local news.

• Host 2nd User 
Conference
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2006 – Our Data

• 3rd User Conference 
– support for 
MapCoast (Senate, 
NRCS, State).

• Unveiling of our 
Ninigret Data.

• Uses of the Data.
• More input from 

users.
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Mapping Protocol

MapCoast has developed a 
protocol to map and provide 
interpretive data our users 
outline in our user 
conference. A field team 
(subaqueous SWAT team) 
has been assembled to 
collect the data, produce 
maps and metadata, and 
provide the data.
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Bathymetry – number 1 data need!

Goal: Accurate, 
seamless, detailed 
terrain model that 
includes bathymetry 
and topography.

• Field verified, 
measured accuracy,
common datum
(NAVD 88), Raster 
grid format (30 foot 
pixel).
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Bathy Methods -
Detailed steps can be found on MapCoast 
Website.
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The Product - All Elevation Data 
in NAVD-88, NAD83 Datum

Point data and raster grids available on web
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Remote Sensing Data used to 
construct Soil, Geology, and Habitat 
maps.

The MapCoast field crew also 
employs the following 
technology to map 
underwater features:

• Side-scan sonar (acoustic 
map).

• Subbottom – structures 
down to 70 feet.

• High Resolution Imagery 
(number 2 data request).

• SPI Imagery.
• Still and video images of 

the bottom.
• GPR and EMI for Coastal 

Soils.
Side-scan sonar map of Wickford Harbor
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Subaqueous Soil Mapping

• Bathy and other data is 
integrated to draw landscape 
units and soil mapping units 
(bouldery phases, intertidal 
units, etc.).

• Field investigations consists of 
collecting point observations 
of selected areas with hand 
tools (auger, McCauley, rods). 

• Points are geo-referenced, 
described on boat, entered 
into tablet in a spread sheet.



19



20

Coring - Selected (representative) areas are 
then cored using a vibracore or hammer core.

Rossfelder Vibracore – obtains a 4 in diameter 
PVC core – any depth.

Biologic core for highly fluid soils (4”
Polycarbonate tube).
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Core Cutting and Describing –
cores are stored at 4C.

Cores are cut and a full description 
is taken. One section is sampled 
and imaged, the other is stored as 
an archive sample forever.
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Core Imaging – Geotek Core 
Analyzer and Niton XRF

-High resolution image, RGB 
color, Density, Magnetic data, 
resistivity.

X-Ray
Flourcence

-Heavy 
metal data 
15 
elements.

Rapid data 
collection.
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Soil 
Landscape Units           Soil Map 

Lines –
shoreline 
protection, etc.

Points –
AdHoc spot 
symbols.

Polygons –
spatial info 
with attribute 
data

Links

Coastal soils
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Interpretations – Who Needs SAS 
Data (So What)?
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Interpretations

• SAV Restoration
• Crab Habitat
• Clam Stocking
• Management for Sustainable Production -

Shellfish 
• Nutrient Reduction
• Benthic Preservation Site Identification
• Wildlife Management 
• Critical Habitats for Wading Shore Birds
• Nurseries and Spawning areas
• Habitat Protection for Horseshoe Crabs
• Dredging Island Creation
• Tidal Marsh Protection and Creation
• Bathymetric Map
• Navigational Channel Creation/ 

Maintenance
• Effects of Dredging on Benthic Ecology
• Off Site Disposal of Dredge Spoil
• Acid-Sulfate Weathering Hazards
• Dune Maintenance/Replenishment

Numerous other Interpretation Needs:

- Accretion rates.
-Heavy Metals / Health Issues.
-Freshwater Inputs.
-Archeological – prehistoric landscapes.
-Baseline Data – chemical, spatial, 
habitat.
-Classification of the soils.
-Coastal soils information.
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Restoration Eelgrass Suitability Mapping:  
Critical Variables

Wave Exposure (exposure & current speed)

Bioturbator Abundance

Soil Characteristics (texture, 
sulfide, organic matter)

Temperature 

Bathymetry (Critical Depth)

Site Selection Model

Missing!Missing!
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EPA need: assess habitat and other 
stressors at larger scales so as to manage 
cumulative effects of small alterations . . .

- provide suites of species-habitat models
- combine models with habitat mapping
- create GIS tools for managers

marsh

seagrass

algae

soil 1

soil 2

Thus the
Mapcoast
partnership...
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Examples of Interpretive 
Maps/Data
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Baseline Data – Chemical and 
Physical Properties
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MapCoast Future Plans 

• Await for word on Coastal Zone Soil Survey 
Initiative funding = RI Center for Subaqueous 
Soils.

• 2007 – 2008 NOAA funding to develop 
mapping protocol and procedure for 
subaqueous soil mapping – publish paper.

• Work on building interpretations, classification 
system, integrate other disciplines and their 
data (shellfish folks, benthic, etc.).

• Continue mapping and data collection –
improve process and dissemination.
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www.mapcoast.org or nesoil.com/sas
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Hmm…
How did I 

manage to 
get stuck in 

this soil?


