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What is a vernal pool?

• A seasonal pool of water 
that provides habitat for 
distinctive plants and 
animals

• An ecosystem services 
provider
− Flood control
− Water quality improvement
− Valuable wildlife habitat 
− Groundwater recharge
− Educational and recreational 

opportunities

• A highly vulnerable 
wetland ecosystem



IMPERILED RESOURCES

Vernal Pools



Wetland Losses

• Due primarily to agricultural conversion 
and development:

Deni Porej, former Director of Conservation Science at 
the Ohio Nature Conservancy stated that, in regards to 
wetland and biological diversity losses, "It's been flat 
out corn and concrete. Habitat loss and conversion of 
wetlands has been flat out the major cause of 
amphibian loss.''

• 50% documented loss in contiguous U.S.
• >90% documented loss in Ohio

• How many undocumented losses have and 
are occurring to sites that look like this for 
more than half the year?



Degradation

• Loss of critical buffers
− Diminished adjacent habitat 
− Reduced protection of water quality
− Altered hydrology

• Discontinuity of habitats
• Altered hydrology/hydroperiods
• Decreased quality of water source(s)

• Even vernal pools that do not suffer direct 
impacts may decline in health and function 
through indirect impacts 



How do vernal pools differ 
from other wetlands?

• Seasonal hydrology (ephemeral ponds)
• Unique, co-evolved biota
• Plants may be sparse or nearly absent 

− This can present issues with proper wetland 
delineation

• More likely to be hydrologically isolated
− Not regulated by U.S. Army Corps, but by Ohio 

EPA (Isolated Wetland Permit required for 
impacts)



Please note:

• Ephemeral pond ≠ Temporary
wetland!

• Vernal pools can be described as 
temporary pools or ponds, but they 
are PERMANENT* wetlands**

• *as permanent as any ecosystem IF we 
recognize and care for them

• **protected by our laws and regulations!



Vernal pools 
absolutely SHOULD 

be protected, 
because…



They really are magic!

Like Platform 9¾ 
in Harry Potter, 

if you know what 
you’re doing, 
you can truly 
enter a new 

world through 
vernal pool 
exploration!



Third party validation



HYDROLOGY
Vernal Pool Basics



Vernal pool hydrology

• Origins
− Geologic processes

− Glaciation
− Erosion

− Anthropogenic disturbance
− Logging 
− Mining
− Old farm ponds

• Size
− Widely varied

− Several dozen square feet
− Up to 1 acre and more

• Depth
− Widely varied

− Several inches of seasonal inundation
− Up to 3 feet or more



Water sources
Isolated Wetlands

Source: Wetlands. 5th Edition – Mitsch & Gosselink

Non-isolated Wetlands

Precipitation
Runoff

Groundwater
Flooding

Precipitation
Runoff



Hydroperiods (= Hydrologic Regime)

Source: Wetlands. 5th Edition – Mitsch & Gosselink



Vernal pool hydroperiod

Type
• Short-cycle, spring 

filling
• Long-cycle, spring 

filling
• Short-cycle, fall 

filling
• Long-cycle, fall 

filling

Period of Inundation
• 3-4 months

• 5-8 months

• 7-9 months

• 9-11 months

Cumulative Precipitation

Cumulative Evapotranspiration

Where the 
magic 

happens!

Inundation (Precip > ET)



Hydrologic variables 
(and other factors) 

dictate the community 
assemblage

Every pool is unique!



HABITAT
Vernal Pool Basics



Coyote Run



Heckert Woods



Alum Creek Park



PLANTS
Vernal Pool Basics



No Vegetation?

Black leaf pool



Trees - Oaks

Pin oak
Quercus palustris

Swamp white oak
Quercus bicolor

1. MAD Scientist & Associates
2. http://www.extension.iastate.edu/forestry/iowa_trees/trees/swamp_

white_oak.html
1. http://www.illinoiswildflowers.info/trees/plants/pin_oak.html



Trees - Ash

Black Ash
Fraxinus nigra

Green Ash
Fraxinus pennsylvanica

http://www.illinoiswildflowers.info/

Pumpkin Ash
Fraxinus 
profunda



Trees (cont’d)

Silver Maple
Acer saccharinum

Eastern Cottonwood
Populus deltoides

http://www.fnanaturesearch.org/index.php?option=com_naturesearch&task=
view&id=452

http://www.illinoiswildflowers.info/trees/plants/cottonwood.htm



Shellbark hickory
Carya laciniosa

Black willow
Salix nigra

http://www.illinoiswildflowers.info/trees/plants/kn_hickory.htm http://www.illinoiswildflowers.info/trees/plants/bl_willow.htm

Trees (cont’d)



Shrubs

Common buttonbush
Cephalanthus occidentalis

Winterberry
Ilex verticillata

Silky dogwood
Cornus amomum

http://carolynsshadegardens.com/tag/red-
sprite-winterberry-holly/MAD Scientist & Associates www.fnanaturesearch.org



More shrubs

Swamp rose
Rosa palustis

Spicebush
Lindera benzoin

https://gobotany.newenglandwild.org/species/rosa/palustris/ http://www.pittstate.edu/department/herbarium/woody/Lindera_benzoin
_SpiceBush.dot



Hemlock water parsnip
Sium suave

Mad-dog skullcap
Scutellaria lateriflora

http://www.illinoiswildflowers.info/wetland/plants/wt_parsnip.html http://www.illinoiswildflowers.info/wetland/plants/wt_parsnip.html

Emergent herbaceous plants



Emergent herbaceous plants II

Skunk cabbage
Symplocarpus foetidus

Yellow water buttercup
Ranunculus flabellaris

MAD Scientist & Associates

https://www.minnesotawildflowers.info/flower/yellow-
water-buttercup



Emergent herbaceous plants III

Cardinal flower
Lobelia cardinalis

Marsh-marigold
Caltha palustris

https://gobotany.newenglandwild.org
/species/caltha/palustris/

http://www.illinoiswildflowers.info/wetla
nd/plants/cardinal.htm



Ferns

http://www.illinoiswildflowers.info/grasse
s/plants/cinnamon_fern.htm

http://www.illinoiswildflowers.info/grasse
s/plants/royal_fern.htm

https://gobotany.newenglandwild.org/spe
cies/onoclea/sensibilis/



Sedges

Hop sedge
Carex lupulina

Gray’s sedge
Carex grayi

MAD Scientist & Associateshttp://www.illinoiswildflowers.info/grasses/plants/hop_sedge.h
tml



More sedges
Bromelike sedge
Carex bromides

Fringed sedge
Carex crinita

http://www.illinoiswildflowers.info/grasse
s/plants/brome_sedge.html

http://www.illinoiswildflowers.info/grasse
s/plants/frg_sedge.html



Free-floating plants

Duckweed
Lemna spp.

Water-meal
Wolffia spp.

https://gobotany.newenglandwild.org/species/lemna/minor
/

https://gobotany.newenglandwild.org/species/wolffia/b
orealis/



Why are plants important?

Living plants



Dead plant material



Woody stems

http://u-s-c.org/html/images/jefferson9.jpg



‘SPECIALIST’ BIOTA
Vernal Pool Basics

Most video shot/edited by Aaron Laver



Fauna

• Invertebrates
− Microcrustaceans

− Daphnia
− Cladocera
− Ostrocods, etc.

− Fairy shrimp
− Water mites
− Fingernail clams
− Snails
− Midges
− Diving beetles
− Caddisflies
− Mayflies
− Crayfish
…and more!

The Digger Crayfish 
(Cambarus fodiens)



More fauna

• Mole salamanders (e.g., Tiger,
Smallmouth Salamanders) 

• Numerous species of native frogs and toads 
(e.g., Spring Peeper, Chorus Frog, Gray Tree 
Frog, Wood Frog, American Toad)

• Snakes and turtles (e.g., Midland Painted 
Turtle, Snapping Turtle, E. Massasauga)

• Wading birds (e.g., Green Heron)
• Waterfowl (e.g., Wood Duck)
• Other birds 

(e.g., Kingfishers, 
Swamp Sparrows)

American Toad 
(Anaxyrus americanus)

Spotted Salamander
(Ambystoma maculatum)



Sampling





FAIRIES!
Vernal Pool Basics



Life cycle

https://artemia.inveaquaculture.com/artemia/

Full Disclosure: This is the brine shrimp 
(aka “Sea Monkey”) life cycle



Fairy shrimp (aka Puddle MonkeyTM)

• Placeholder text 1
• Placeholder text 2
• Placeholder text 3



Fairy shrimp and microcrustaceans



OTHER “DENIZENS OF THE SHALLOW”

Vernal Pool Basics





Limnephilid Caddisflies



Giant water bugs



Predaceous diving beetle larva



SALAMANDER PARADES 
(THE RUN!)

Vernal Pool Basics



“Run” by 
salamander 
standards…







Spotted Salamander 
(Ohio’s State Amphibian!)



Another Spotted

• Placeholder text 1
• Placeholder text 2
• Placeholder text 3



Spotted Salamander egg 
development



Gahanna Woods SNP subadult



Smallmouth Salamander



Jefferson’s Salamander













SPRING SYMPHONIES
Vernal Pool Basics





Wood Frogs
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Spring Peeper









Common Gray 
Tree Frog



Vernal Pools
ECOLOGICAL GEMS WORTHY 
OF PROTECTION



How can vernal pools be found?

• Aerial photographs
• National Wetland Inventory (NWI) maps
• Spring surveys (frog calling activity)
• Observing a depressional area in which 

vegetation is sparse or absent
• iNaturalist data





How can the magic of vernal pools 
be saved for future generations?

• Knowing your land
• Sound planning practices (that protect 

buffers in addition to the pools!)
• Public education
• Strong laws and ordinances
• Park/preserve establishment
• Partnerships & Land Trusts
• Incentives

• Citizen Science!



Vernal Pools
SITE SELECTION 



Site Selection

• Location!
• Location!

• Location!



Google Earth Aerials

• Aerial photographs are a great resource
• Google Earth provides you incredible 

images for site assessment
• Current images
• Historic images
• Hydrology may often be observed over many 

seasons and many years
• Drain tiles can often stand out plainly
• Many add-on layers may aid in selecting good 

potential restoration sites (SoilWeb, NWI, 
USGS topography, MyWaters)



Web Soil Survey



• Look for areas where water would 
naturally collect (floodplains, 
valleys)

• Flat areas (<3% slope) make for 
easier/less expensive pool 
development

• Embankment pools on hillsides are 
possible

Site Selection



Site Selection

Look for:
• Drained hydric soils (evidence of 

drainage in aerials)
• Listed poorly drained soils with no 

NWI wetlands
• Other areas of poor drainage, 

saturation (may require a wetland 
delineation)



Hydric Soil

Site Selection



Hydrology 
Indicators

Other evidence of recent inundation  

• Sediment deposits 

• Drift deposits 

• Inundation visible on aerial imagery

• Sparsely vegetated concave surface 

• Surface soil cracks 

Water-stained 
leaves

Watermarks

Site Selection



• Silt loams, silty clay loams (fine 
textured soils) are generally suited to 
wetland construction (permeability 
rates <0.2 in/hr - can check with 
simple equipment)

• Drainage class of somewhat poorly 
drained to very poorly drained 

• Liners not recommended

Site Selection



• Avoid existing wetlands!
• Consider the neighbors 

(mosquitoes and flooding may not 
be appreciated!)

• Avoid areas with livestock
• Sites with adjacent intact/relatively 

natural upland habitat and nearby 
wetlands are ideal

Site Selection



• Consider (and adjust for) factors that will 
influence hydrologic regime (frequency 
and duration of flooding), including 
sunlight exposure, soil permeability, 
annual precipitation and evaporation, 
transpiration, and water depth

• Think about where your water is coming 
from and to where excess water will be 
released

Site Selection



Vernal Pools
DESIGN 



excavation

Design



• For vernal pools, gaps in forest 
community as small as 15’ x 15’ 
can suffice (tree removal is 
generally discouraged)

• Vernal pools do not require a large 
watershed, due to their low storage 
volume

• Typical sizes range from several 
hundred square feet to 3 or more 
acres

Design - Sizing



• Smaller pools (several hundred 
square feet) may be round or oval 

• Larger pools should have a 
natural-looking undulating edge

• In the largest vernal pools (0.25 
acres and up), consider adding 
hummocks (“islands”)

• Use gentle slopes (15:1 or greater)
• Plan for “spillway” 

Design – Shape & Slopes
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Cuyahoga Headwaters



Vernal Pools
CONSTRUCTION



• Determine route of ingress and egress 
for construction equipment (IF 
needed!)

• Develop grading plan and evaluate 
soil balance options (Are on-site 
borrow and disposal areas available?  
Will import/export of soil be needed?) 

Construction – Planning



• Mark locations of trees, structures, 
and utilities to avoid

• Evaluate propagule sources (What 
plant material is likely to establish 
from adjacent habitats? Are the 
species native or introduced and 
possibly invasive?)

Construction – Planning



• Remove invasive species
• Clean up trash / dump sites
• Clear construction route and 

spoils placement areas
• Mark excavation and spoils 

areas

Construction – Site Prep



Site Preparation



• Strip and stockpile topsoil
• Excavate shallow (1-2’) depressions 

(over-excavate depth to allow for 
topsoil respread) and compact 
subsoil if necessary

• If constructing a berm, dig, fill and 
compact core trench before building 
berm (in layers) on top 

Construction



• Respread and decompact topsoil 
(usually 6-12”)

• NOTE: If hand-digging a small pool, 
process can be simplified

Construction (cont’d)



Vernal Pool Excavation



Vernal Pools
REVEGETATION



• Apply appropriate forested 
wetland/vernal pool seed mix

• Plant container ferns, graminoids 
(esp. sedges), shrubs and trees – 
look to local reference sites or 
consult a professional to compile a 
species list

• Another option for revegetation is to 
use another pool as a donor site for 
live cuttings (and limited dug plants)

Seeding & Planting



Seeding & Planting

Plugs are a 
reliable way to 
jump-start the 
plant community



Vernal Pools
ACCESSORIZING



Accessorizing

Add structure in 
the form of logs, 
rocks, leaf litter, 
small high spots 
of soil, and 
“specimen” plants
Pro-tip: Tires are 
NOT vernal pool 
accessories!



Coarse woody debris 



The Wilds Vernal Pool



FIRST FILL! 
Let the magic begin!



Vernal Pools
RESOURCES



• Soils: 
https://casoilresource.lawr.ucdavis.edu/soil_web/kml/So
ilWeb.kmz

• National Wetlands Inventory: 
https://www.fws.gov/wetlands/data/google-earth.html

• Topographic Maps: 
http://www.earthpoint.us/TopoMap.aspx

• EPA WATERS data: 
https://www.epa.gov/waterdata/viewing-waters-data-
using-google-earth

• Google Earth Historical Imagery (How-to): 
https://support.google.com/earth/answer/148094?hl=en

Google Earth Layers



Books & Guides

Biebighauser, T. R. 2003. A Guide to Creating Vernal Ponds: 
All the Information You Need to Build and Maintain an 
Ephemeral Wetland. Online.
https://www.nyfoa.org/application/files/3514/7948/6007/Guid
etoCreateVernPonds.pdf

Biebighauser, T.R. 2007. Wetland Drainage, Restoration, 
and Repair. University Press Kentucky: Lexington. 241 pp.
Calhoun, A.J.K. and P.G. deMaynadier. Eds. 2008. Science 
and Conservation of Vernal Pools in Northeastern North 
America. New York: CRC Press. 363 pp.
Colburn, E.A. 2004. Vernal Pools: Natural History and 
Conservation. McDonald & Woodward: Blacksburg. 426 pp.



OVPN

• Ohio Vernal Pool Network
− Partnership between Ohio 

Wetlands Association and Midwest 
Biodiversity Institute

− Has hosted Vernal Pool Workshops 
to train citizen scientists in topics 
related to vernal pool monitoring

− Received Ohio Environmental 
Education Fund grant to expand 
program (“train the trainer” 
strategy)

− Using iNaturalist to document 
vernal pool observations



Ohio’s Hidden Wonders

Just $30!



QUESTIONS?
Mark A. Dilley, PWS, CERP
Chief Scientist
MAD Scientist Associates, LLC
mark@madscientistassociates.net
(614) 818-9156


