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Groundwater Dependent Ecosystem Types

From: Inventory and Monitoring Protocols for Groundwater Dependent Ecosystems: Level 2 Sampling Protocol for Springs and Groundwater 

Dependent Wetlands, Version 2.5, 2010



Fens are Frequent, Rarest Plant : 

hABITATare Not

Eriophorum gracile

Slender cottongrass

Ecosystem Services of GDEs: Habitat

Habitat for an array of terrestrial and aquatic species.

Epilobium oregonense

Oregon willowherb

Sarracenia rubra

Sweet Pitcher plant 



Ecosystem Services of GDEs:Habitat
Aridland springs: Habitat for rare fish and invertebrates, e.g. spring snails. 

Refugia for species during periods of environmental stress.



Ecosystem Services of GDEs
Water Quality: nutrient 

cycling, sediment retention

Water Storage: flood 

attenuation; supply 
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Ecosystem Services of GDEs: 
Carbon Storage 

Carbon Sinks 

Peatlands (fens):
ÅProduction > decomposition; 

ÅOrganic soil forms & 
accumulates (peat); 

Å~50% of all wetlands

Å~3% of global land area

Å~550 gt of C in peat

ï~30% of global soil C

ÅEmit 3-5% of global methane



Threats to Groundwater Dependent Ecosystems

From Brown et al. 2005, 

https://rivernetwork.org/files/rv/rv2005v15n3_4.pdf



Threats to Groundwater Dependent Ecosystems



Threats to Groundwater Dependent Ecosystems



Forest Service Groundwater Program

http://www.fs.fed.us/r4/projects/gwde/documentation/index.shtml


