
Tidal Wetlands of Virginia





Historically considered as a
wasteland, a breeding ground for

diseases, monsters,
and other unsavory things. 

“I’ve come to drain the swamp!”



• First People used rivers as roads 
and source of food.





Population squeezed into coastal/
waterways.



Importance of Tidal 
Wetlands

Why should we care?



Function: when an organism
provides a service to an ecosystem

Value (aka “service”): when an 
organism provides a service to 

humans



Shoreline erosion (storm abatement)



Flood abatement

1 acre of wetland can store 1 to 1.5x106

gallons (5.7x106 liters) of floodwater.



Nutrient cycling

Fig 1.  Basic nitrogen cycle in a tidal salt marsh.



Nutrient cycling

Nitrogen + Oxygen + Hydrogen 
= Proteins (Life!)



Nutrient cycling

Nitrogen also used to fertilize 
agriculture. Runoff from 
agriculture carries large 
amounts of N to rivers. 

Large amounts N = Water 
Pollution

If N goes through wetland first 
Only small amounts N enter 

water from Wetland

Little to No Pollution



Water quality



Habitat



Aesthetics and Recreation

https://ext.vt.edu/index.html


Wetland Losses



Virginia has lost over 
50% of it’s tidal 

wetlands

– Why should we care?

Contained 2million 
acres prior to the 18th 

Century

Only 1 million left in 21st

Century (Odum 1988)



•Dry land (upland) coveted for  
agriculture.

•Wet areas drained to make 
land more agriculture friendly.

Reclamation!



Major Causes of Wetland Loss 
and Degradation

Natural Threats:
- Erosion
- Subsidence
- Sea level rise
- Droughts
- Hurricanes and other storms



What is a Tidal Wetland?



A wetland is an area where
water and soil meet to form a

unique set of chemical conditions.

A tidal wetland is a wetland in 
which the hydrology is driven by 

the lunar tides.

In Virginia we have salt marshes, 
oligohaline marshes, tidal 

freshwater marshes, and tidal 
freshwater swamps.



Distribution of Virginia’s
Wetlands
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Two Types:

Microtidal (1m or less)

Mesotidal (1-3m)

Macrotidal (>3m)

1) Coastal  and 2) Inland

1) Coastal (tidal) Wetlands:



Wetlands have unique attributes

•Presence of water

•Saturated soils

•Hydrophytic vegetation

(hydrophytes)



Wetland Plants and Stress



Water Soil

Vegetation



Water Soil

Relationship of Soil to Water



Soil has air spaces called “pore 
spaces”.

Pore spaces filled with air in 
terrestrial soils.

When soil “saturated with water, 
air (therefore O2) pushed out of 

pore spaces.

This changes soil chemistry from 
one of “aerobic” to “anaerobic”.

Anaerobic elements are 
chemically “reduced” to other 

forms (Fe3 to Fe2)

Anaerobic conditions alter 
bacterial activity in the soil!



Water Soil

Relationship of Water to Soil



Soil “soaks up” water thus slows 
down its movement and/or holds 

in pore spaces.

Composition of soil elements 
leach into water and alter water 

chemistry.

The former occurs by allowing 
water to soak into soil there is a 
decreases in the volume of water 

available for runoff.

The latter is self explanatory, 
however, this is the beginning 

process of groundwater recharge 
(but that’s another lecture).



Water Soil

Vegetation

Relationship of Soil to Vegetation



Soils support plants (literally gives 
them an “anchor”)

Pore spaces provide oxygen for 
plant roots (remember, roots do 
not photosynthesize so must get 
their oxygen from pore spaces).

Soils provide nutrients in usable 
forms to plants through plant hair 
roots (this is done in combination 

with the water).

Microbes in the soil break down 
“unusable” chemicals into usable 

ones (nutrients!)



Water Soil

Vegetation

Relationship of Vegetation to Soils



Plant roots provide pore spaces 
when they die off (insects, worms, 

and other animals do the same

Dead plant material mixed into 
soil provides “organic” soil 

content. Organics hold moisture 
longer than non-organic soils.

Plants shade soil and mediate soil 
temperatures This important for 

microbial ecology and 
evaporation.



Water Soil

Vegetation

Relationship of Water to Vegetation



Water provides nutrients that it has 
absorbed from soil to plant hair 

roots.

As water is “transpired” through 
the plant and cools plant. May also 

remove toxic chemicals such as 
Na.

Water provides the H+ ion needed 
for photosynthesis.



Water Soil

Vegetation

Relationship of Vegetation to Water



Transpiration (decreases water 
levels).

Physical structure slows water 
down. This mediates hydocurves

in flooding conditions.

By slowing down water it also 
speeds up (increases) 
sedimentation rate.

Finally, it is important to note that 
soils, working with microbes and 
plants, play a major role in water 

quality.



Salt

Tidal Marsh Stressors

Temperature

Irradiation

Lack of oxygen (anoxia)



Next!
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