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Norfolk, VA, 

Pam Thomas, USDA-NRCS, 
Richmond, VA

Overview of Talk
• Describe hydric soil types and abundance in 

Virginia relative to geomorphic position. 

• Discuss relationships of hydroperiod with 
differing hydric and non-hydric soils.

• Describe several hydric soil studies in the 
Virginia Coastal Plain

• Relate overall findings to some issues in 
mitigation site design.
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http://www.epa.gov/reg3esd1/hydricsoils/index.htm

Hydric Soils in Virginia
• According to NRCS SSURGO data, we 

have 1,609,493 acres of hydric soil in 
Virginia.

• Of that total, 72% (1,165,344 acres) occur 
in the Coastal Plain MLRA’s.

• Within the Virginia Coastal Plain, 
approximately 22% of the landscape is 
mapped as hydric soils!
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Or, put another 
way, 72% of 
Virginia’s hydric
soils occur in less 
than 1/3 of the 
state. 

75 Hydric Soil Series in the C.P.
• 59% of  the hydric soil landscapes in the 

Coastal Plain are mapped with 11 series 
concepts.

• Another 26% of the hydric soil total is 
mapped as 16 series.

• The remaining 15% of the Coastal Plain 
is mapped with 49 hydric soil series. 
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Eastern Shore 
with prominent 
barrier island 
development.

Lower 
Coastal Plain

Abrupt contact of 
tidal wetland 
landscape and upland 
soils near 
Williamsburg. 

Note the sharp 
boundary of the tidal 
flat against the 
previously dissected 
upland landscape due 
to this being a 
“drowned estuary”
due to long-term sea 
level fluctuations.
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Spartina sp. tidal marsh vegetation on sound 
behind barrier island in Maryland.

Sulfidic peaty soil in a 
tidal marsh (Sulfihemists). 

Considerable and detailed 
work on tidal marsh soils 
has been done by 
Rabenhorst, Fanning and 
others at the University of 
Maryland.
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Lower Coastal Plain Landscape

Soil landscape figures from Daniels et al. 
1984, Soil Systems in North Carolina.

loamyTerric haplosaprists33,735Belhaven
muckTypic haplosaprists37,678Pungo
fine-loamy

Fluvaquentic
endoaquepts38,483Kinston

fine-loamyTypic paleaquults43,675Rains
fine-loamyTypic endoaquults53,447Myatt
fine-siltyTypic endoaqualfs59,051Acredale
coarse-loamyTypic fluvaquents63,787Bibb
fine-siltyTypic sulfaquents72,843Chincoteague
fineTypic endoaquults84,215Roanoke
coarse-loamyTypic endoaquults88,015Nimmo
fine-loamyTypic endoaquults111,806Tomotley
Particle-sizeClassificationAcresSoil Series

The “Top 11” Hydric Soil Series in Virginia
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Hydric Soils by County/Landforms

• Accomack – Eastern Shore – 57%
• Virginia Beach – Lower C.P. – 53%
• Mathews – Lower C.P. – 47%
• Suffolk – Lower Coastal Plain – 41%
• New Kent – Middle C.P. – 17%
• Prince George – Middle C.P. – 14%
• Henrico – Upper C.P. – 9%
• Dinwiddie – Upper/middle C.P. – 9%
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Wet flat lower C.P. 
landscape.  Mineral flats 
or pocosins are dominant 
landforms with a range of 
hydric soils present. 

Tomotley soil 
with High OM  
in Hampton. 
Subsoil 
conditions 
promote mixing 
of OM. 

Nimmo soils are 
similar in 
morphology but 
are coarse loamy

High O.M, friable, loamy, and 
B.D. < 1.3 A and B horizons.
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LandLand--use Effects on Growing use Effects on Growing 
Season Length Indicators in Season Length Indicators in 
Southeast Virginia Wet FlatsSoutheast Virginia Wet Flats

John M. Galbraith*  and Amanda C. Burdt
Virginia Polytechnic Institute and State University 

Crop and Soil Environmental Sciences Dept.

Treatments
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Early-successional
field

Tilled bare ground
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Daily Soil Temperature at 50 cm at Hall
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Crossover of forest treatment occurs in March and SeptemberCrossover of forest treatment occurs in March and September

~ 3 to 5 °C

Recommendations

• Designate a year-round growing season in forested 
wetlands and wetlands with a surface organic layer 
within the thermic soil temperature regime. 

• Develop a different air temperature threshold instead 
of frost-free days for colder wetlands.

• Regulations should require on-site monitoring of soil 
temperature when measuring on-site water tables in 
mitigation areas.
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Eastern 
Virginia with 
Piedmont to 
west and 
Coastal Plain to 
east. Note  
estuaries that 
head up right 
against the “fall 
line” on major 
streams.

Richmond

Cross section of upper/middle C.P. 
landscape showing “dry edge” effect.
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Roanoke/Myatt
landscape with 
Hummocky Local 
Relief



17

Roanoke/Gertie soil 

(Typic endoaquult) in 
Dinwiddie County in 
upper Coastal Plain 
sediments. 

Coarse loamy 
fluvaqent (Bibb?) 
overlain by 
approximately 20 
cm of post-
settlement 
deposition in 
forested wetland 
system in 
Dinwiddie 
County.
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Yemasee soil 
showing strong 
“signature” of 
endoaquic related 
redox features 
where the soil “gets 
grayer with depth”.
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Non-hydric
Dragston soil 
(Aeric Endoaquult) 
just above wetland 
boundary along 
transect across 
forested strand 
wetlands in 
Dinwiddie County. 
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Some Interesting Points about 
Hydric Soils in Virginia

• All hydric soils mapped and correlated in 
Virginia are endoaquic rather than epiaquic
(“perching within upper 1.5 m”). 

Question: Why are we designing so many mitigation 
sites with perching seals?

• Coarse loamy (sandy) hydric soils commonly 
occur in Virginia, particularly in riparian/fluvial 
landscapes.

Question: Why are we told that “you can’t 
successfully build non-tidal mitigation sites from 
sandy materials”?
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Summary and Conclusions
• While 75 different soil series are mapped in 

the Virginia Coastal Plain, over 80% of the 
soils are mapped as 25 or so series.

• Overall soil morphology is strongly controlled 
by hydroperiod, texture class, and the extent 
to which roots and soil organisms can 
penetrate into the subsoil and mix organic 
matter downward.

Summary and Conclusions

• Fundamental relationships between redox
features and hydroperiod are not clear-cut 
and consistent across sites and regions. 
More local study and site-specific 
correlations are necessary to “calibrate”
redox features.

• The “soil growing season” in eastern 
Virginia appears to be year-round, 
particularly under intact forest stands 
where the canopy plus litter layer insulate 
and buffer seasonal fluctuations. 
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Summary and Conclusions

• Post-settlement sediment deposition 
commonly mantles the surface of many 
fluvaquents and other hydric soils in active 
drainageways in the Coastal Plain and 
significantly alters original profile 
characteristics.

• The vast majority of hydric soils in Virginia 
are endoaquic. However, epiaquic soils have 
been ID’d in Delaware by Vasilas and in 
mitigation sites by Whittecar et al. 

Summary and Conclusions

• Compared to upland and managed forest soil  
systems we know very little about the actual 
physical properties of these hydric soils, 
particularly their distributions of organic matter 
and bulk density with depth. 


