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TP – Transquaking and Mispillion Soils
BX – Boxiron and Broadkill Soils
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MU Symbol  Map Unit Name
Co²  C• o•a• r• d•s•  • s• i •l• t • y• •c•l• a• y•  • l• o• a•m•,• •1•.•0• •t•o• •1•.•5• •m• •d•e•p•t•h•
De²  D• e • m•a•s•  • f • i •n• e•  •s•a•n•d •, •  •1•.•0• •t•o• •1•.•5• •m• •d•e•p•t•h•
Si²  S•i • n• e• p•u•x• e •n• t•  •l •o•a•m•, •  •1•.•0• •t•o• •1•.•5• •m• •d•e•p•t•h•
Tg²  T•i • n• g•l •e•s• •s• i•l • t •y•  • c•l •a•y• •l • o•a•m•,• •1•.•0• •t•o• •1•.•5• •m• •d•e•p•t•h•
Tg´  T•i • n• g•l •e•s• •s• i•l • t •y•  • c•l •a•y• •l • o•a•m•,• •2•.•0• •t•o• •2•.•5• •m• •d•e•p•t•h•
Tr± T•r •u•i• t•t•  • s• i •l• t • y• •c•l• a• y•  • l• o• a•m•,• •0•.•2• •t•o• •1•.•0• •m• •d•e•p•t•h•



1975 Definition of soil…..
 Soil Taxonomy (Soil Survey Staff, 1975) stated:

 Soil, … is the collection of natural bodies on the earth's 
surface, in places  modified or even made by man of earthy 
materials, containing living matter and supporting or capable 
of supporting plants out-of-doors. Its upper limit is air or 
shallow water. At its margins it grades to deep water or 
to barren areas of rock or ice.

 For the most part subaqueous materials were 
excluded by 
 their permanent saturation beneath “deep” water.
 the primary requirement that they be able to support rooted 

plants. 



Modification of the definition in 1999….
 Soil .... is a natural body .... that occurs on the land surface, ... 

and is characterized  by [either]
 1.   ..... horizons, or layers, that are distinguishable from the initial material 

as a result of additions, losses, transfers, and transformations of energy 
and matter or 

 2.   the ability to support rooted plants in a natural environment.....  

 The upper limit of soil is the boundary between soil and air [or] 
shallow water, ...... [not]… too deep (typically more than 2.5 m)
for the growth of rooted plants. 

 This opened the doors for recognition of subaqueous soils.

from Soil Taxonomy 1999



The Challenge of Subaqueous Soil Investigations

 How does one view or evaluate topography or 
landscapes here? – the “bathymetry problem”

 How does one observe, describe or sample soils here?

 These were the initial issues that needed resolution



Landform ID based upon:
1) proximity to other landforms
2) shape of a landform 
3) water depth
4) slope of subaqueous surface

Recognition and ID of subaqueous landforms permitted translation of the pedological
paradigm into the subaqueous environment



Learning to address the sampling issues



(sandy)
Sulfic Psammowassent

Fine Silty
Typic Sulfiwassent

Sandy over Loamy
Haplic Sulfiwassent

Morphology is often akin to that of fluvaquents
Some new features (recent “se” subscript for sulfides)



Application of Soil Taxonomy
 Originally accommodated under Aquic

suborders of Entisols
 Sulfaquents
 Psammaquents
 Fluvaquents

 Failed to adequately capture the true degree of 
“wetness”



Modifications to Soil Taxonomy
2010 – Keys to Soil Taxonomy 11th ed

 Recent approval of Wassi suborders in 
 Entisols (wassents)
 Histosols (wassists)

 Currently considering possible need in other 
orders







So now that we have subaqueous soil surveys ……..
…… for what will they be used?



Subaqueous Soil Resource Based Interpretations
 Seagrass Restoration
 Crab Habitat
 Clam Stocking
 Sustainable Production 

Clam, Oyster, and 
Scallop 

 Nutrient Reduction
 Pathogens Pfesteria Cyst 

Residence Sites 
 Benthic Preservation Site 

Identification
 Metal Contamination
 Habitat Protection for 

Horseshoe Crab and 
Diamondback Terrapin

 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 and 

Replenishment
 Carbon Sequestration



Importance of Eelgrass
 High biological productivity

(200 to 600 gCm-2 yr-1)*Mann, 2000

 Habitat for spawning fish, shellfish and 
benthic infauna

 Food source for waterfowl
 Trap sediment from water column
 Buffer wave activity

Courtesy:  NOAA

Presenter
Presentation Notes
Eelgrass is a rooted flowering plant that grows in estuaries and coastal areas
Eelgrass has been in decline in Rhode Island and elsewhere due to pollution (increased N) of our bays, wasting disease and other disturbances (building of docks, prop trails)
Waterfowl is: geese and brant
Large restoration projects haven’t had a lot of success
Could be many contributing factors
We hope our results will help determine more suitable sites for large scale eelgrass restoration projects for a better rate of eelgrass survival.




Comparison of Soil properties with Actual SAV distribution in Chincoteague Bay



Summary of Eelgrass Investigations

 In Rhode Island
 Eelgrass cover and growth rates varies by soil-landscape unit
 Landscape units that supported the most eelgrass and the 

highest aboveground growth rates had lower success rates for 
transplantation

 Observations in the Mid-Atlantic (Chincoteague Bay)
 Also observed that eelgrass cover and growth rates 

varies by soil-landscape unit
 However, different conclusions regarding optimum soil 

units for SAV
 Likely there are region-specific factors
 Ice scouring



Upland Placement of Estuarine Dredged Material

 Benefits and Uses
 Beach replenishment

 Eelgrass (SAV) bed restoration

 Marketable topsoil 

 Island creation

 Hazards
 Heavy Metals

 Toxins (organic and inorganic)

 Petroleum products

 Salts

 Formation of acid sulfate conditions

Presenter
Presentation Notes
I’m now going to go into detail about the individual interpretations that I am working on.  The first is Dredged material.  Dredging is common in almost any waterway. Dredging is a tricky subject, as it is regulated under the clean water act.  The first reaction from people when they hear dredging is to associate it with contaminants and toxins, but that’s not always the case.  Dredged material is a potential valuable resource and is used for beach replenishment, eelgrass bed restoration, marketable topsoil and island creation.  The hazards of dredged material from heavy metals, toxins, and petroleum products make it the potential to be some nasty stuff.  What we are concerned with are the natural hazards of relatively clean material.  Salts and the formation of acid sulfate conditions.
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Presenter
Presentation Notes
The top graph represents Greenwich Bay leachate pH over time.  Here we can see the separation between landscape units.  The sandy samples remained in pH near 8, while the silty samples decreased in pH quickly to below 4, which persisted for the duration of the experiment.
When the data is grouped among fine and coarse textured materials by year, we can see that even during the first year, there was a separation between the two groups.  The pH of the fine low energy materials remained below 4.0.  Each group was significantly different during each year.
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Soil Organic Carbon in Subaqueous Soils

Presenter
Presentation Notes
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Soil Organic Carbon in Subaqueous Soils

Presenter
Presentation Notes
Similar relationships between soil landscape unit type and SOC pools were seen within each of the coastal lagoons studied when assessed individually 
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Presenter
Presentation Notes
Sandier soils (Psammowassents) typically have less surface area available to bind organic matter than finer soils (Sulfiwassents) 
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Presenter
Presentation Notes
- Also found that subaqueous SOC pools were comparable to and in some cases greater than national averages for common subaerial great groups.



Shellfish Growth Experiment

 Conducted in two coastal lagoons in RI
 On several contrasting soil map units



Oyster Growth June 2009 – October 2009
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Presenter
Presentation Notes
Oyster Growth during a period from July 2008 and October 2009 showed differences among landscape units within ponds.  In both cases, lagoon bottom showed slower growth rates than sandier landscape units.  Overall, Quonochontaug pond showed faster growth rates.  
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Presenter
Presentation Notes
Here we can see the sand content of the surface horizon of the soil predicting oyster growth.  Increases in sand is associated with higher current velocities thus greater food availability.  This result shows that soil survey can provide useful information for shellfish aquaculturist, in determining areas best suited for shellfish growth.



Subaqueous Soil Resource Based Interpretations
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