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The Mapping PartnershipThe Mapping Partnership
for Coastal Soils and Sedimentfor Coastal Soils and Sediment……..

In the BeginningIn the Beginning

A lot happening in coastal soils/sediment mappingA lot happening in coastal soils/sediment mapping



The MapCoast Partnership The MapCoast Partnership -- A timely alignment of A timely alignment of 
people, ideas, needs and goalspeople, ideas, needs and goals

Mapping Partnership for Coastal Soils and SedimentMapping Partnership for Coastal Soils and Sediment

16 Partners have 
signed our MOU



Common GroundCommon Ground

George Demas

Why stop making interpretations at Why stop making interpretations at 
the landthe land--water interface?water interface?
MapCoastMapCoast understands the need understands the need 
to develop a to develop a common hierarchicalcommon hierarchical
systemsystem of coastal soil and of coastal soil and 
sediment classification that sediment classification that 
encompasses encompasses all disciplinesall disciplines
including biology, wetlands, including biology, wetlands, 
geology, and geology, and pedologypedology



Common ObjectivesCommon Objectives
Develop mapping Develop mapping standardsstandards and and protocolsprotocols to produce to produce 

accurate and useful maps.accurate and useful maps.
Build multiple Build multiple interpretationsinterpretations of the data to service the of the data to service the 

coastal resource management community.coastal resource management community.
Ensure that data collected will be made Ensure that data collected will be made availableavailable to all to all 

users.users.
Work will be conducted in a Work will be conducted in a cooperativecooperative manner. manner. 
Partners will Partners will shareshare resources, technology, and knowledge.resources, technology, and knowledge.
Provide Provide trainingtraining and and educateeducate users about the soils and users about the soils and 

sediment data and maps.sediment data and maps.
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Subaqueous SoilsSubaqueous Soils

Permanently Permanently 
submerged in shallow submerged in shallow 
water (water (~2.5 m)~2.5 m)
Recently recognized as Recently recognized as 
soilssoils
–– evidence of evidence of pedogenesispedogenesis

(soil formation)(soil formation)
–– able to support rooted able to support rooted 

plantsplants



ShallowShallow--SubtidalSubtidal LandscapesLandscapes
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Bb:       Storm Surge Platform
Bbe:    Barrier-submerged Erosional Beach
Bbs:     Storm Surge Platform Slope
Bc:       Barrier Cove
Ftd:      Flood-tidal Delta
Ftds:   Flood-tidal Delta Slope
Hs:      Headland Slope
LB:      Lagoon Bottom
Mbe:   Mainland Submerged Erosional Beach
Mc:      Mainland Cove
Mch:   Mid-lagoon Channel
Mst:     Mainland Slope (till)
Msg:   Mainland Slope (Glaciofluvial)
Msc:   Mainland Shallow Cove
Sh:      Shoal

(From Bradley and Stolt, 2003.  Soil Sci. Soc. 
Am. J. 67:1487-1495)Landscape UnitsLandscape Units

••Soil units linked to landscape Soil units linked to landscape 
••Landscape units used as predictor of soil typeLandscape units used as predictor of soil type



BathymetryBathymetry

14 pts/ha



SidescanSidescan



Soil Sampling and AnalysisSoil Sampling and Analysis
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Soil Landscape Units           Soil MapSoil Landscape Units           Soil Map
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RI009RI009--20062006--010010--QP QP 
CgCg----0 to 15 centimeters; olive gray (5Y 5/2) interior, sand; single 0 to 15 centimeters; olive gray (5Y 5/2) interior, sand; single grain; loose; low grain; loose; low 

excavation difficulty; organic lens at 16 cm; buried floating alexcavation difficulty; organic lens at 16 cm; buried floating algal mat with scallop gal mat with scallop 
shell; very abrupt.shell; very abrupt.

A/CA/C----15 to 36 centimeters; 70 percent dark gray (5Y 4/1) interior and15 to 36 centimeters; 70 percent dark gray (5Y 4/1) interior and 30 percent gray (5Y 30 percent gray (5Y 
5/1) interior, loamy sand; black (5Y 2.5/1) mottles; massive; fr5/1) interior, loamy sand; black (5Y 2.5/1) mottles; massive; friable; low excavation iable; low excavation 
difficulty; clear.difficulty; clear.

AbAb----36 to 48 centimeters; dark gray (5Y 4/1) interior, fine sandy lo36 to 48 centimeters; dark gray (5Y 4/1) interior, fine sandy loam; massive; friable; am; massive; friable; 
low excavation difficulty; 1 percent unspecified fragments; traclow excavation difficulty; 1 percent unspecified fragments; trace shell fragments, n e shell fragments, n 
value=0.7, slight sulfur smell; clear.value=0.7, slight sulfur smell; clear.

C1C1----48 to 59 centimeters; very dark gray (5Y 3/1) interior, loamy sa48 to 59 centimeters; very dark gray (5Y 3/1) interior, loamy sand; friable; 1 percent nd; friable; 1 percent 
unspecified fragments; 1% shell fragments (periwinkle), slight sunspecified fragments; 1% shell fragments (periwinkle), slight sulfur smell; abrupt.ulfur smell; abrupt.

C2C2----59 to 63 centimeters; fine sand; single grain; friable; slight s59 to 63 centimeters; fine sand; single grain; friable; slight sulfur smell; abrupt.ulfur smell; abrupt.
C3C3----63 to 91 centimeters; dark olive gray (5Y 3/2) interior, fine sa63 to 91 centimeters; dark olive gray (5Y 3/2) interior, fine sandy loam; massive; very ndy loam; massive; very 

friable; n value=0.7, 2 cm sand lens at 67 cm, 3% shell friable; n value=0.7, 2 cm sand lens at 67 cm, 3% shell fragsfrags, soft shell clam at 67 cm, , soft shell clam at 67 cm, 
reed fragment at 85 cm, slight sulfur smell; clear.reed fragment at 85 cm, slight sulfur smell; clear.

CACA----91 to 110 centimeters; dark gray (5Y 4/1) interior, loamy fine s91 to 110 centimeters; dark gray (5Y 4/1) interior, loamy fine sand; massive; very and; massive; very 
friable; common very fine algal filaments, slight sulfur smell; friable; common very fine algal filaments, slight sulfur smell; clear.clear.

C4C4----110 to 127 centimeters; dark olive gray (5Y 3/2) interior, fine 110 to 127 centimeters; dark olive gray (5Y 3/2) interior, fine sandy loam; massive; sandy loam; massive; 
very friable; few very fine algal filaments, n value=0.7, 3% shevery friable; few very fine algal filaments, n value=0.7, 3% shell fragments, flat soft ll fragments, flat soft 
shell clam; abrupt.shell clam; abrupt.

C5C5----127 to 134 centimeters; dark gray (5Y 4/1) interior, sandy loam;127 to 134 centimeters; dark gray (5Y 4/1) interior, sandy loam; single grain; loose; single grain; loose; 
20% 20% shells(flatshells(flat), 5% gravel, 6 cm ), 5% gravel, 6 cm clastclast; abrupt.; abrupt.

2Cg2Cg----134 to 149 centimeters; gray (5Y 5/1) interior, sandy loam; mass134 to 149 centimeters; gray (5Y 5/1) interior, sandy loam; massive; friable; 10% ive; friable; 10% 
gravel.gravel.



DeliverablesDeliverables
www.mapcoast.org

BathymetryBathymetry
Benthic Habitats Benthic Habitats 
SoilsSoils
GeologyGeology
ImageryImagery
Metadata for allMetadata for all



Use and Management Use and Management -- InterpretationsInterpretations

•• Water tableWater table
•• Septic suitabilitySeptic suitability
•• Wetland delineationsWetland delineations
•• Eelgrass habitatEelgrass habitat
•• Shellfish habitatShellfish habitat
•• Dredge material Dredge material 

disposal concernsdisposal concerns



Study OverviewStudy Overview

1)1) Landscape unit mappingLandscape unit mapping
SoilSoil--landscape model for open landscape model for open embaymentsembayments

2)2) Water quality assessmentWater quality assessment
Water quality impact on soil Water quality impact on soil redoxredox potentialpotential
Can soil landscape units be used to identify Can soil landscape units be used to identify 
areas of concern regarding water quality?areas of concern regarding water quality?

3)3) Sulfide distributionSulfide distribution
Eelgrass seeding site selectionEelgrass seeding site selection
Disposal of dredged materialDisposal of dredged material



Study LocationsStudy Locations

Greenwich Bay (1200 ha)Greenwich Bay (1200 ha)
WickfordWickford Harbor (160 ha)Harbor (160 ha)
Little Narragansett Bay Little Narragansett Bay 
(1000 ha)(1000 ha)

Range of human impactRange of human impact
Similar landscape unitsSimilar landscape units
Similar parent materialsSimilar parent materials



Soil Sampling and AnalysisSoil Sampling and Analysis
Field descriptionsField descriptions
–– Horizon, color, texture, nHorizon, color, texture, n--valuevalue

Particle size distributionParticle size distribution
Bulk densityBulk density
Nitrogen (N)Nitrogen (N)
Carbon (C)Carbon (C)
Calcium Carbonate (CaCOCalcium Carbonate (CaCO33))
Salinity Salinity 
HH22OO22 oxidized salinityoxidized salinity
Incubated pHIncubated pH
Sulfide contentSulfide content
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Little Narragansett Bay
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Common Landscape UnitsCommon Landscape Units

Landscape Unit Landscape Unit WickfordWickford GreenwichGreenwich LNBLNB

BayfloorBayfloor 2929 3232 22
Cove* Cove* 1212 44 88
Depositional Beach Depositional Beach 88 2525 --
Drowned River Channel Drowned River Channel 99 55 33
FluviomarineFluviomarine Bottom* Bottom* 66 44 99
Platform*Platform* 44 33 --
Shoal* Shoal* 22 -- 11

Percent of Bay Area

http://www.nesoil.com/sas/glossary.htm

*GLOSSARY OF TERMS FOR SUBAQUEOUS SOILS, LANDSCAPES, LANDFORMS,
AND PARENT MATERIALS OF ESTUARIES AND LAGOONS



Soil ClassificationSoil Classification
Entisols

Wassents Aquents Arents Psamments Fluvents Orthents

Frassiwassents

Psammowassents

Sulfiwassents

Hydrowassents
Fluviwassents

Haplowassents

Sulfic
Fluventic

Typic

Haplic

Fluvic

Typic

Order

Suborder
Great Group

Subgroup



Landscape Unit Subgroup Classification (# of occurrences)
Taxonomic

Purity

Bayfloor Fluvic Sulfiwassents (3) 50%
Haplic Sulfiwassents (3)

Cove Fluvic Sulfiwassents (6) 46%
Haplic Sulfiwassents (6)
Typic Hydrowassents (1)

Depositional Beach Typic Psammowassents (5) 50%
Fluventic Psammowassents (3)
Haplic Sulfiwassents (1)
Sulfic Psammowassents (1)

Drowned River Channel Fluvic Sulfiwassents (3) 60%

Thapto-histic Sulfiwassents (1)
Fluviomarine Bottom Fluvic Sulfiwassents (5) 83%

Haplic Sulfiwassents (1)
Platform Typic Psammowassents (2) 50%

Sulfic Psammowassents (1), Typic Haplowassents (1)
Shoal Typic Psammowassents (2) 50%

Haplic Sulfiwassents (1), Typic Fluviwassents (1)



FluvicFluvic SulfiwassentsSulfiwassents
Horizon

Depth 
(cm) Color

Field 
texture

Coarse 
Frags (%) n-value

% Hue Value Chroma
A 0-5 100 5Y 2.5 1 sl 2

AC 5-14 100 5Y 3 1 l 1 shell 2
C1 14-33 100 5Y 3 1 l 1
C2 33-53 100 5Y 3 1 l 1
C3 53-64 100 5Y 3 1 fsl 0

2Cg1 64-74 100 N 4 0 ls 0
2Cg2 74-95 100 2.5Y 4 2 ls 0
2C 95-96 100 2.5Y 4 3 sl 15 gravel 0

0 cm 10 20 30 40 50 60 70 80 90



FluventicFluventic PsammowassentsPsammowassents
Horizon Depth

(cm) Color
Field

texture
Coarse 
Frags n-value

% Hue Value Chroma (%)
Cg 0-17 100 10Y 6 1 s 0
C/A 17-31 50 10Y 6 1 s 0

50 10Y 3 1
Ab 31-36 100 10Y 3 1 ls 0
Cg' 36-41 100 5Y 5 2 s 0
CA 41-64 90 5Y 4 1 s 2 shell 0

10 5Y 3
Cg'' 64-96 100 5Y 5 1 ls 2 shell 0

0 cm 10 20 30 40 50 60 70 80 90



Water Quality AssessmentWater Quality Assessment
Four sampling periodsFour sampling periods
–– Spring (MaySpring (May--June)June)
–– Early Summer (July)Early Summer (July)
–– Late Summer (August)Late Summer (August)
–– Fall (September Fall (September –– November)November)

Water QualityWater Quality
–– Dissolved Oxygen (DO)Dissolved Oxygen (DO)
–– Chlorophyll Chlorophyll aa ((ChlChl aa))
–– Total Suspended Solids (TSS)Total Suspended Solids (TSS)
–– SalinitySalinity

RedoxRedox PotentialPotential
–– Profile of top 15 cmProfile of top 15 cm



OxidationOxidation--Reduction Potential (Eh)Reduction Potential (Eh)

•Decomposition of 
organic matter by 
microbes

•Oxygen, nitrogen, iron, 
and sulfur act as 
electron acceptors

•Redox potential 
gradient with oxidized 
surface, transition zone, 
and sulfidic anaerobic 
zone
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RedoxRedox Potential and Water QualityPotential and Water Quality

y = -159.98Ln(x) + 331.44
R2 = 0.589
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Sediment Profile Imaging (SPI)Sediment Profile Imaging (SPI)

Oxidized 
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Reduced
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SulfidesSulfides

Goals:Goals:
To assess distribution To assess distribution 
of sulfidesof sulfides
To assess sulfide To assess sulfide 
estimation techniquesestimation techniques
–– Incubation pHIncubation pH
–– HH22OO22 oxidized salinityoxidized salinity
–– Physical soil propertiesPhysical soil properties

Acid sulfate soils from dredged material



Incubation pHIncubation pH
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Incubation pHIncubation pH

y = -0.2997Ln(x) + 6.4418
R2 = 0.1888
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Sulfide DistributionSulfide Distribution

y = -79.413x + 7448.4
R2 = 0.6658
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Sulfide DistributionSulfide Distribution

y = 1144.7x + 531.14
R2 = 0.6779
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HH22OO22 Oxidized SalinityOxidized Salinity

R2 = 0.695
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ConclusionsConclusions

SoilSoil--landscape model can be used landscape model can be used 
effectively for shallow effectively for shallow embaymentsembayments
–– SulfiwassentsSulfiwassents and and PsammowassentsPsammowassents are two are two 

most common great groupsmost common great groups
–– Purity values generally Purity values generally ≥≥ 50%50%

Differences due to thickness of highly fluid materials Differences due to thickness of highly fluid materials 
and presence/absence of and presence/absence of sulfidicsulfidic materialsmaterials



ConclusionsConclusions

Water quality can be assessed using similar Water quality can be assessed using similar 
landscape modellandscape model
–– Low DO in low energy landscape unitsLow DO in low energy landscape units
–– RedoxRedox potential indicative of longpotential indicative of long--term organic term organic 

enrichment from high enrichment from high ChlChl aa levels levels 



ConclusionsConclusions

Sulfide distribution is correlated with Sulfide distribution is correlated with 
landscape unitlandscape unit
Incubated pH may not be an accurate Incubated pH may not be an accurate 
indicator of sulfide levelsindicator of sulfide levels
–– Neutralization from CaCONeutralization from CaCO33 is not a factor in is not a factor in 

incubated pH valuesincubated pH values
In these areas, sulfide content is correlated In these areas, sulfide content is correlated 
with SOM, CaCOwith SOM, CaCO33, and particle size, and particle size
HH22OO22 oxidized salinity reflects sulfide contentoxidized salinity reflects sulfide content
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