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You’re Invited!  
Ohio Wetlands Association Annual Membership Meeting

The 2019 Annual Membership meeting is planned for Sunday, Oct. 20 from 1-4:30 p.m. Our Treasurer, 
Tammy, and husband David Hague have graciously offered to host at their Coyote Run Farm property (9212 
Pickerington Road). This event is mostly about fun and camaraderie, but we will have a short program. Our 
(informal) agenda is as follows:

 • Welcome from the Mayor of Pickerington
 • Lunch
 • OWA Year-in-Review
 • Open discussion of OWA’s goals for the year ahead
 • Tour/Fun-time exploring beautiful wetlands of Coyote Run Farms

The event will be FREE (donations accepted!), but we ask that you kindly RSVP to our Secretary Amelia Harris 
at aharris@orbisec.com. We hope to see you there!

Our Mission
Ohio Wetlands Association is dedicated to the protection, restoration 
and enjoyment of Ohio’s wetlands and associated ecosystems
through science-based programs, education and advocacy.

H2Ohio – Governor DeWine pledges $46M towards 
building and restoring wetlands 
Summary:  The Ohio General Assembly has committed $172 million to the first 
two years of the governor’s H2Ohio program, which is earmarked primarily for 
encouraging better farming practices, but also has money committed to other 
programs that could help reduce runoff, including $46 million for wetlands.

In March 2019, Governor Mike DeWine created a water quality initiative for 
Ohio, dubbed H2Ohio. H2Ohio strives to create long term solutions for many 
of the water quality issues that Lake Erie faces. The plan involves collaboration 
between several large state agencies, Ohio Department of Natural Resources, 
Ohio Environmental Protection Agency, Ohio Department of Agriculture and 
Ohio Lake Erie Commission. Over the course of ten years, the state vows 
to allocate 900 million dollars to improve the health of waterways and fund 
restoration programs across Ohio. For the first two years, the Ohio General 
Assembly pledged 172 million to H2Ohio to target more sustainable and 
ecologically-friendly farming practices and reduce runoff. This push for clean 
water comes after a slew of water crises caused by toxic algal blooms in Lake 
Erie. Many Ohio citizens are concerned for the health of their waterways.

H2Ohio is broken into three main categories: prevention of pollutants/nutrients 
from entering the waterways, water-based restoration using natural remedies 
and treatments, and research and monitoring of waterways. This holistic 
approach to treating Ohio’s polluted waters is critical to the success of the 
program. The creation of wetlands across Ohio falls into the second part of the 
H2Ohio plan. DeWine specifically stated that 46 million dollars from the fund will 
go directly into wetland creation and restoration across the state. Both coastal 
and riparian wetlands are slated to be developed. This is great news for Ohio 
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wetlands. DeWine hopes to use wetlands as a sponge to absorb nutrient runoff before it can enter Lake Erie. 
This nutrient-laden runoff is largely responsible for the growth of harmful algal blooms (HABs) over the past 
few years. Other programs, like the renovation of outdated wastewater infrastructure and modifications to 
agricultural drainage systems, will also receive funding. 
During a time of environmental crisis and political upheaval, it is a comforting thought to know that thousands 
of acres of wetlands will be created or restored. These new wetlands will be invaluable assets in combatting 
water pollution. They will also provide new habitat for a wide variety of wildlife and other biota. Initiatives like 
H2Ohio are imperative in the battle to protect and conserve the nation’s freshwater resources. 
To learn more about H2Ohio, the Ohio Wetlands Association encourages you to visit the following websites:
http://h2.ohio.gov/wp-content/pdfs/H2Ohio-Handout.pdf
https://www.toledoblade.com/local/environment/2019/09/19/major-wetlands-symposium-underway-at-maumee-
bay-state-park/stories/20190919159

Water Policy Update: Yet Another Urgent Call to Action!

The U.S. Environmental Protection Agency (USEPA) has formally proposed 
changes to Section 401 of the Clean Water Act (CWA) (IMPORTANT NOTE: 
Public Comment Period open until October 21st!) Posted to the Federal 
Register on August 22, 2019 the proposed rule is titled “Updating Regulations 
on Water Quality Certification”.

At stake is the delicate balance between the authority of the federal regulating 
agencies and the water quality certification powers of the States as well as 
certain tribal entities. We could see a roll back to limit each state’s ability to 
reject federally approved projects. 

The USEPA, on August 22nd, proposed a change to the Clean Water Act 
(CWA) Section 401 water quality certification. Section 401 assigns authority 
to states and tribal entities to review projects that are seeking a federal permit 
under the authorities of Section 404 of the CWA. As originally prescribed by 
congress, States and Tribes have always held ultimate authority to reject 
projects that affect their water quality. This authority within Section 401 of the 
CWA has been confirmed in many high court decisions. The proposed change

                                                 would greatly weaken the ability of States and Tribes to uphold those                          
                                                 decisions. 

In a news release from the USEPA, Administrator Andrew Wheeler said “Many states implement Section 401 
of the Clean Water Act faithfully, however, on occasion, inconsistent implementation and outdated guidance 
and regulations have caused delays in infrastructure projects with significant national benefits.” The summary 
in the Federal Register of the proposed rule states, “This proposal is intended to increase the predictability 
and timeliness of section 401 certification by clarifying timeframes for certification, the scope of certification 
review and conditions, and related certification requirements and procedures.” 

While this sweeping summary has certain appeal on the surface, the details of how this efficiency will be 
achieved can be troublesome. Especially when seen in the context of other moves to unravel clean water 
protections like the repeal of the 2015 Waters of the United States (WOTUS) rule, we are moving into an 
atmosphere where many streams and wetlands could be lost or degraded without any ability for a state or 
tribe to deny the impacts or require compensatory mitigation for authorized impacts.

The proposed rule supposedly seeks greater clarity and efficiency by limiting the scope of state certification 
under Section 401 of CWA. Several changes to the CWA will stop or rescind states and tribes the ability to 
make thoughtful and scientifically informed decisions. These changes are summarized below.

Time is of the essence. The CWA clearly establishes one year as the maximum time frame for a state to 
accept or reject certification. In practice there have been ways to work around that maximum timeframe 
when negotiations are ongoing or further study is needed. This proposed rule restates that the timeframe for 

Water Policy Continued on page 3
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response is limited to a maximum of one year and that the “reasonable” time period may be considerably less 
than that. Curiously, the clock would start ticking at the moment the state receives a “certification request” 
whether the formal application is completed or not. Rarely is an application received by a state or tribal office 
with the full information required to make the knowledgeable decisions necessary to protect and enforce the 
state’s or tribe’s water quality standards. 

Even when an application is complete on first submittal, environmental assessments  may be required Some 
of the environment assessments required to gather the data needed to make decisions that are consistent 
with a state’s or tribe’s water quality standards can only be conducted during a defined period of the year. For 
instance, a plant survey must occur during the growing season and an amphibian survey must happen during 
the breeding season. However, the changes to Section 401 would allow federal regulatory agencies the 
ability to set the amount of time for review with no avenue for appeal or pause. The means many state and 
tribal 401 water quality certifications would need to be issued without any viable data on the individual aquatic 
resources that would be impacted by the activities proposed in the Federal Section 404 permit. 

At the same time, with the repeal of the 2015 WOTUS rule, a narrower definition of Waters of the United 
States is likely to be established and leave the remaining Waters of each State or Tribe subject only to the 
state’s or tribe’s regulations, if such regulations have been established. Most states are not prepared to take 
on this responsibility because they currently rely on the established process and do not have the staff or 
monetary resources to fill the gap left from removal of Federal oversite of the process.

Should a state decline to certify a federal permit, the proposal gives federal regulators the ability to decide 
whether a state's or tribe’s denial of a permit or any conditions placed on a permit "meet the new regulatory 
definition for a condition." This will essentially give the federal agency the ability to ‘veto’ the permit denial 
of a state or tribal water quality agency. According to The National Law Review article “EPA Proposes Rule 
to Narrow, Streamline CWA Section 401 Review” of August 12, 2019, “EPA also proposes that if a state 
acts within a year, but that action is outside the scope of its section 401 authority, then the state will have 
constructively waived certification authority. For instance, if a state denies certification for reasons outside the 
scope of section 401, that denial will be deemed a waiver.”

With energy projects like pipelines, the review of the water quality effects must be made on the actual 
discharge rather than the overall activity that is the subject of the federal permitting effort. This is considerably 
narrower than the U.S. Supreme Court’s landmark 1994 ruling in Public Utility District No. 1 of Jefferson 
County v. Washington Department of Ecology. So, if a pipeline project has not yet begun and no discharges 
can be measured, a permit cannot be denied or conditions set by state authorities. 
Point source discharges will only be subject to state regulation. They will also restrict the reasons for denying 
a permit to point sources that affect water quality. This runs completely counter to the mission of the CWA 
which is to protect the physical, biological, and chemical water quality of aquatic resources. Instead, erosion, 
nutrient loading and failing septic systems across a broad area would be beyond control of state authorities 
under the CWA.

Non-chemical water quality impacts to waters would no longer be overseen by states. These types of impacts 
might include considerations of minimal water flow levels, barriers such as hydroelectric projects eliminating 
stream fauna, or direct physical degradation of wetlands.
This proposed rule also would remove any role from the state to enforce water quality standards on federally-
permitted projects, only the federal permitting authority is responsible for ensuring that the terms of the permit 
are met.

The document “Clean Water Act Section 401 Water Quality Certification: A Water Quality Protection Tool 
for States and Tribes,” which has not been updated since it was released in 2010, would therefore no 
longer reflect the current case laws used in interpreting CWA section 401 authorities. New guidance will be 
forthcoming.

The Association of Clean Water Administrators Executive Director Julia Anastasio said that the group is 
opposed to changes that limit states' rights. "We have consistently expressed our concerns with the potential 
updates curtailing states' ability to manage and protect water quality within their boundaries, and it appears 
that these changes are contrary to the principles of cooperative federalism upon which the Clean Water Act is 

Water Policy Update  Continued from page 2

Water Policy Update  Continued on page 4
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based," she said. 

If the proposed rule is enacted, the titled “Updating Regulations on Water Quality Certification,” a critical 
natural resource protection tool, will be greatly diminished in its effectiveness. It may also present myriad 
conflicts and issues with mitigation protocols that are written into State law. We can act to make a difference, 
but we must act quickly and submit comments to show how important the quality of Ohio’s waters, including 
its wetlands, are to Ohio’s citizens.

Submit your comments regarding this proposed change, identified by Docket ID No. EPA–HQ–OW–2019–
0405, at https://www.regulations.gov by October 21, 2019. Your voice can make a difference!

Water Policy Update  Continued from page 3

A Plant to Thrill:  
Allegheny Monkeyflower (Mimulus ringens)
Editor’s Note:  Board Member Mark Dilley delivered a 
presentation at the 2016 Flora Quest conference with the 
title “Wetland Plants:  Twenty to Thrill, Five to Kill.”  He will 
be sharing details of select plants from this talk in a series 
of articles for the OWA newsletter.  Mark must credit this 
current article to his company’s awesome interns, Kate 
Gorman and Christina Boehm.

The Allegheny Monkeyflower, a member of the Family 
Scrophulariaceae (the Figwort Family), is a striking plant 
with asymmetrical, blue-purple petals and a square stem. 
When looking at the flower straight on, you may see a 
shape reminiscent of a monkey face. This resemblance 
is the plant’s namesake, Mimulus from the Latin mimus 
which translates to “buffoon.” It has a close relative, the 
Winged Monkeyflower (M. alatus), with a very similar, but 
nearly sessile (very short-stalked) bloom.

You may be able to spot the Monkeyflower’s vibrant purple 
blooms along streambanks or in wet meadows and marshes 
from June to September. As an obligate wetland plant, it 
thrives in sunny environments that are rich in saturated, loamy 
soils. Monkeyflowers are typically pollinated by bumblebees 
and their seeds are dispersed by the wind and even water. 

Wildlife use of this forb is minimal aside from the plant 
possibly providing ground cover due to its height, but it is 
favored by many butterflies as a host plant for caterpillars. 
A few notable butterfly species that make the Allegheny 
Monkeyflower a home for their offspring are the Common 
Buckeye and the Baltimore Checkerspot (USDA Plants 
Database).

A fun fact about the Allegheny Monkeyflower is that if you 
touch the stigma (the female part of the flower at the end of 
the pistil), the corolla (or petals) will quickly close even at the 

lightest touch. This may be to avoid self-pollination and ensure the genetic diversity of the species.
===================================================================================
December 7, 2015. Plant Database, Mimulus ringens. Retrieved from the University of Texas at Austin, Lady 
Bird Johnson Wildflower Center. https://www.wildflower.org/plants/result.php?id_plant=MIRI 

The Common 
Buckeye
 (Junonia 
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The Baltimore 
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Through the good intentions of the Fox 
family and the inspiring work of the non-
profit Friends of Ottawa National Wildlife 
Refuge, the “Fox Unit” is becoming part of 
the National Wildlife Refuge, permanently 
protecting valuable wetland resources. 
The Ohio Wetlands Association commends 
these stakeholders for their exemplary 
efforts. This article is courtesy of the Friends 
of Ottawa National Wildlife Refuge.
 
Expanding Ottawa National 
Wildlife Refuge: The Fox Unit
Friends of Ottawa National Wildlife 
Refuge (ONWR) has some exciting 
news to share with all of you. Since 
2013, the Friends group has managed 
a growing fund for land acquisition with 
the intention of working with refuge staff 
to identify and purchase land significant to the refuge from willing sellers. Thanks to six years of planning and 
securing two sizable gifts from anonymous donors, Friends of ONWR has made this dream come true.

"Friends of Ottawa NWR is elated to have this opportunity to work with a local family to support the refuge in 
its conservation success story,” said Aimee Arent, Executive Director. "We are so grateful to the Fox family 
for wanting their land to become habitat for birds and wildlife. We are honored to be a part of the Fox family’s 
conservation legacy.”

The 40-acre property is located directly across SR 2 from the ONWR Visitor Center. The property includes 
an 8-acre woodlot. You will see crops growing until funds are secured for restoration. Restoration plans will 
include restoring wet prairie and shrub habitat which should be excellent for birds and wildlife. The property 
will be sold to the U.S. Fish and Wildlife Service once government funding is secured, and the proceeds from 
the sale will be used for future land purchases in a revolving fund managed by the Friends. The long-term 
plan is to open the property for public recreation. The Friends will be looking for future support to help the 
Refuge open the Fox property and create a parking area and hiking trail.

“Ottawa National Wildlife Refuge is excited that the Friends of Ottawa National Wildlife Refuge achieved 
another conservation milestone with the acquisition,” said Jason Lewis, Refuge Manager. “The organization 
has become a regional conservation leader championing migratory bird habitat protection and restoration. 
Their efforts will help promote the health of Lake Erie through water quality improvements and benefit fish 
and wildlife throughout the Western Basin of Lake Erie.”

The Fox Unit woods is already quite striking with a variety of woodland plant species including jack-in-the-
pulpit and mayapple. We are excited to see the progress of the restoration.

The restoration work will be financed in part by the Ohio Environmental Protection Agency under provisions 
of the US EPA Great Lakes Restoration Initiative. Restoration work is expected to be completed by December 
2021.

"Our family was so excited to sell our father's farm to the Ottawa National Wildlife Refuge. We were always 
hoping to preserve the farm in some way, and this presented the perfect opportunity! The opportunity to 
leave a legacy, contribute to the Refuge, to protect wildlife and to restore the farm back to its natural state." 
-- Bethany Kalina (daughter of Barbara Ann Fox)

When the Friends group visited the site with the family a few months ago, they were talking about the sheer 
number of Bald Eagles that call the ONWR home. While we were observing the farm, one flew over the 
woods. Then another. Then two more. Soon, three generations of the Fox family were nearly in tears thinking 
about what this place could become. It's been an incredible journey.
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Middle Bass Forested Wetland Preserve Grows 
Press Release from Lake Erie Islands Conservancy 

Our Middle Bass Forested Wetland Preserve has grown in size this summer! The press release below 
gives details of an approximately 4-acre parcel purchased from the Island Development Corporation and 
Burgundy Bay. We also closed July 3 on eight acres purchase from Carl Hahn with grants from the Clean 
Ohio Conservation Fund and the Coastal Estuarine Land Conservation Program through the Ohio Coastal 
Management Program. On the last day of August, we completed the purchase of additional small lots in the 
area from private individuals making the preserve now over 40 acres. We hope in the future to have additional 
public access to the area with trails/boardwalks. Thanks to all of our grantors and our supporters who have 
made this possible 

On August 26, 2019, the Put-in-Bay Township Park District and The Conservation Fund announced the 
conservation of 4.4 acres of critical migratory bird habitat on Ohio’s Lake Erie Islands. The protection of this 
land, which is part of a larger conservation effort on the Islands, will ensure that some of the remaining forest 
and wetland ecosystems will remain intact and increase recreation opportunities for visitors. 

“Put-in-Bay Township Park District has been privileged to work with The Conservation Fund to acquire 
environmentally sensitive areas,” stated Kelly Faris, Chair of Put-in-Bay Township Park District. “It is important 
that these lands be protected for this generation and future generations. The Park District is dedicated to 
protecting and preserving these unique areas that sustain the heritage of the Lake Erie Islands.”  

“Our goal to protect migratory bird habitat and the Lake Erie Islands is our top priority in Ohio,” said Peg 
Kohring, senior associate for conservation services at The Conservation Fund. “We’re happy to have worked 
with Put-in-Bay Township Park District to make this project possible.” 

A popular recreational destination, the Lake Erie Islands and shores gather nearly 11 million visitors a year. 
The addition of protected land for the Put-in-Bay Township Park District will increase public access to the 
various ecosystems the Islands have to offer. The newly-protected land joins 13 adjacent acres and 44 nearby 
acres already protected by the Park District. 
“The support from The Conservation Fund has allowed 
us to add additional acreage to our Middle Bass Island 
Wetland Forest Preserve that is now over 35 contiguous 
acres of island swamp providing habitat for migratory 
birds, amphibians, reptiles and other wildlife,” said Lisa 
Brohl, CEO of the Put-In-Bay Township Park District 
and Chair at Lake Erie Islands Conservancy. “Future 
residents and visitors will be so appreciative of the 
Fund’s assistance to preserve these forests.” 

This conservation effort will also help protect the water 
quality of Lake Erie. The ground underneath the Lake 
Erie Islands is porous, so any pollution caused by 
development on these islands can easily reach the 
surrounding lake through this permeable rock. It is 
also important to keep these lands protected for the 
large and diverse flocks of migratory birds that utilize 
the Islands during their spring migration. Each spring, 
millions of birds fly north to nest in the United States and 
Canada. Western Lake Erie, and particularly the Bass 
Islands, are important resting and feeding areas for their 
migratory journey. More than 110 species of bird have 
been documented on Middle Bass Island, including the 
black-and-white warbler, Tennessee warbler, Cerulean 
warbler, Golden-winged warbler, Connecticut warbler, 
and several other warbler species. 

In addition, the 4.4 acres of preserved land are home to 
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multiple species of amphibians and snakes, including the eastern fox snake and melanistic garter snake, both 
of which are Species of Concern in Ohio. The Lake Erie Islands also serve as a breeding area for migrating 
monarch butterflies, a species that’s endured significant population losses in recent decades. 

These lands are being conserved, in part, by funding and technical assistance made available by TC Energy 
and its subsidiary Columbia Gas LLC in partnership with the U.S. Fish and Wildlife Service in Ohio and 
The Conservation Fund. Additional funds were provided by the U.S. Environmental Protection Agency's 
Great Lakes Restoration Initiative (GLRI), implemented through the National Oceanic and Atmospheric 
Administration's Coastal and Estuarine Land Conservation Program. The Congressionally-authorized 
GLRI was created to accelerate efforts to protect and restore the largest system of fresh surface water in 
the world. GLRI is funded annually by the U.S. Congress with strong leadership and support from Ohio’s 
U.S. Congressional delegation representing the Lake Erie Islands: U.S. Senators Sherrod Brown and Rob 
Portman and U.S. Representative Marcy Kaptur. 

“Protecting Ohio’s Lake Erie Islands is critical for maintaining our local ecosystems,” said U.S. Senator 
Sherrod Brown. “Securing this land increases migratory bird habitats and will ensure the Lake Erie Islands 
and coastline remain a premier destination for birders and outdoor recreation for generations to come.” 
“I am pleased to see efforts to protect and improve wetlands and forests in and around Lake Erie that serve 
as habitat for many fish and wildlife populations,” said U.S. Senator Rob Portman. “By protecting these 
ecosystems, we are also boosting tourism and the economy in the region. I will continue my efforts as co-
chair of the Senate Great Lakes Task Force to provide federal resources to continue efforts to protect Lake 
Erie’s wildlife, water quality, and ecosystems, such as my GLRI Act and my Migratory Birds of the Americas 
Act, which was signed into law in March.” 
“At TC Energy we understand the vital need to conserve, protect and restore habitat – both in the water and 
on land,” said Melissa Dettling, Principal in Environmental Permitting at TC Energy. “We’re proud to partner 
with The Conservation Fund, the U.S. Fish and Wildlife Service in Ohio, and to support the Put-in-Bay 
Township Park District’s conservation efforts for local migratory bird habitats.” 

About Lake Erie Islands Conservancy 
The Lake Erie Islands Conservancy was founded as part of the Black Swamp Conservancy in 2000, receiving 
their own non-profit status in 2015. The mission statement of the Conservancy is to encourage conservation 
and protection of natural and agricultural lands in the Lake Erie Islands for the benefit of this and future 
generations. www.lakeerieislandsconservancy.org 

Standing Rush Marsh: A Private Ownership Success Story

Coastal areas of northwest Ohio have long been 
recognized for their significant marshlands. From the 
margins of Sandusky Bay and continuing past Toledo into 
regions further north, this flat landscape is a broad and 
subtle transition from the open waters of Lake Erie into 
what was once known as the Great Black Swamp. While 
much of the interior was converted to farmland, select 
remnants of wetland habitat remain as marshes supporting 
a dizzying array of wildlife. 

The various properties are owned by all manner of Federal, 
State and City entities but some are also in private hands. 
Standing Rush Marsh is one of those. A glimpse of the 
500+-acre Standing Rush Marsh can be seen from SR 
2 on the southern shore of Sandusky Bay. This coastal 
wetland is just south and east of the village of Bay View. 

Eric Kraus is the founder and company President of Standing Rush Marsh, LLC and Roy Kroll is the property 
manager. Together they oversee all the conservation and restoration activities. The mission of Standing 
Rush, LLC states: Standing Rush Continued on page 8
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Standing Rush is founded on the premise that responsible lives are lived through responsible stewardship 
of our land and water. Each individual associated with our efforts brings crucial knowledge, perspective, and 
energy. Through persistent collaboration, we magnify the impact of individual pursuits to create and promote 
projects that:
• Ensure lasting habitat protection & conservation
• Support holistic ecological function
• Encourage educational enrichment
• Foster sustainable and responsible recreation
• Expand the collective value of our organization
In the last few years, they have raised money and invested heavily in ecological restoration. Much of this has 
been to reinforce and rebuild the levee system and water control structures. Skilled management of water 
levels optimizes the diversity of native plant life and associated fauna. New fish passages facilitate the use 
of these shallow, protected marshes as breeding grounds for a broad diversity of native fish species, many of 
which spend much of their adult lives in the bay and lake.
Vegetation management provides diverse settings for resident as well as migratory songbirds and waterfowl. 
In addition to removing pervasive exotic invasive plants like Common Reed (Phragmites australis) hundreds of 
trees have been planted to enrich the slightly more upland locations around the marsh. 
Continuous improvements are being made with an additional goal of tying in agricultural and surface water 
runoff from the south into and through the marsh. Their blog post from September 25, 2019 states; “Think 
improved water quality. Typical flows are south to north at the site, so Structure 2 will complete the structural 
infrastructure needed to "fully reconnect the kidneys." To complete the metaphor, as water from fields 
and ditches can be diverted into the upstream (south) end of the marsh, it can now gradually work its way 
downstream (north) through nearly 200-acres of wetland and near-shore estuary before entering the open bay. 
This significantly-increased natural filtration area will provide dramatically increased residence time, giving time 
for solids and particulates (which add to turbidity) an opportunity to settle out. Flow-through will also subject 
macronutrients like derivatives of both phosphorus and nitrogen (the biggest contributors to algae issues in the 
open bay and lake) to ideal conditions for uptake within the wetland footprint. Our mantra is we would rather 
"grow bigger cattails" than have those otherwise available fertilizers/nutrients bypass the marsh and enter 
directly into Lake Erie (to grow algae).”
OWA applauds their efforts and appreciates the many and diverse services Standing Rush Marsh provides to 
wildlife and water quality.

Standing Rush Continued from page 7

Eastern Tiger Salamander (Ambystoma tigrinum tigrinum)
Mick Micacchion

The Eastern Tiger Salamander (Ambystoma tigrinum tigrinum) is the largest vernal pool-breeding salamander 
found in Ohio. It is also the largest terrestrial salamander, surpassed in body size only by two totally-aquatic 
species, the Eastern Hellbender (Cryptobranchus alleganiensis alleganiensis) and Common Mudpuppy 
(Necturus maculosus maculosus). 

The range of the Tiger Salamander, with its many subspecies, is the most expansive in North America. Tiger 
Salamanders can be found as far north as midway up the Canadian provinces of Alberta and Saskatchewan 
and as far south as the middle of Mexico. They are found across the eastern states including the Atlantic coast, 
from southern New York to northern Florida. In the west, the species’ range extends almost to the Pacific 
Ocean in Washington. In Ohio, the Eastern Tiger Salamander is found primarily in the west central and western 
counties with only a few records from isolated northeastern counties. Otherwise, the eastern part of the state is 
devoid of the species.

Their large size, up to 14 inches in length (from snout to end of tail), and extremely stout and muscular body, 
makes them a wonder to behold. Most impressive is their huge head and mouth which spreads across the 
snout and extends far back behind their setback eyes. The enormous mouth size allows them to ambush and 
devour prey almost half their own size. It is not unusual for Tiger Salamander larvae to prey on the larvae of 
other salamander larvae in the same vernal pool. 

The large size also means they take longer to metamorphose into adults. The metamorphs often emerge from 
the pools at lengths as long as 7 inches and at that time are the top predators of the vernal pools. Therefore, 
the species starts the breeding process early, often in February in Ohio, and select breeding pools which 

Salamander Continued on page 9



have longer 
hydroperiods. 
Here in Ohio, 
Eastern Tiger 
Salamander 
larvae are found 
in pools that stay 
inundated (at 
least in deeper 
areas) until early 
August or later, 
and sometimes 
they are found in 
semi-permanently 
to permanently 
inundated pools. 
However, all 
these pools have 
isolated hydrology 
since, like the 
other vernal 
pool breeding 

ambystomatids (a.k.a. mole salamanders), the Eastern Tiger Salamanders have no defense to protect them 
from predacious fish.

The name Tiger Salamander comes from the ambush hunting techniques they use to capture their prey and 
how they shake their heads from side to side with freshly caught prey between their jaws. Adults range in 
background color from dark black to light gray and even a dark brown. They also have spots, some much more 
vibrant than others, that range in hue from light tan to bright yellow. The pattern of the spots is completely 
random and individuals can vary greatly in their appearance. Some individuals have little spotting at all, 
while aside from their larger size, some others could be mistaken for Spotted Salamanders (Ambystoma 
maculatum).

Adult Eastern Tiger Salamanders spend about 95% percent of their time below the soil surface in abandoned 
rodent tunnels or ones they have dug themselves as they are quite astute at rapidly digging into substrates 
and developing more subterranean habitat. The adults commonly eat worms and other invertebrates they 
encounter in the soil or under logs and leaf litter. In winter, the adults reside at depths greater than 12 inches 
(30cm) below the soil surface where temperatures stay at about 50 degrees Fahrenheit (10 degrees Celsius). 
In the late winter, when temperatures at the soil surface start to approach 50 degrees Fahrenheit for a few 
days, it serves as the Eastern Tiger Salamanders’ trigger to begin breeding migration. They will arise from 
their dens and travel to (most often) their natal pool, enter the water, and participate in breeding behavior. 
However, given the time of year, changes in weather mean that the temperature can drop significantly, trapping 
the adults in the pools under solid surfaces of ice. This is not a problem as they will complete the breeding 
process, including the females depositing their eggs, and wait for the ice to melt and then make their way back 
to their subterranean dens unharmed.

The eggs are laid in parts of the pools with depths greater than 8 inches (20cm) with eggs either laid on the 
bottom or within 6 inches (15 cm) of the bottom. Eggs are laid in somewhat circular clear blobs with an average 
of 44 eggs per each egg mass. Development of the eggs is dependent on water temperature, but generally 
hatching requires 40 to 50 days. In these ways, another generation of Eastern Tiger Salamanders is generated 
most years. However, if a year of drought results in pools that dry up early, say in June, and no recruitment is 
achieved that year, it is not the end of the population. Eastern Tiger Salamanders are long lived, and a small 
portion of the adults can live up to 25 years. Therefore, one year of lost recruitment is not a complete tragedy 
as most adults will have many more than one opportunity to participate in a successful breeding season.
Loss of habitat, particularly the longer-hydroperiod wetland vernal pools they utilize for breeding, is the biggest 
threat to their well-being in Ohio. Also, like the other vernal pool breeding salamanders, they are dependent 
on larger areas of intact, highly-forested landscapes in the areas surrounding the wetlands where they breed, 
and the young metamorphose into new adults. Saving these types of wetlands and their adjacent habitats are 
essential if we are maintain healthy populations of Eastern Tiger Salamander throughout their range in Ohio.  
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Direct and Indirect Anthropogenic Threats to the 
Function and Existence of 
Vernal Pools in the United States

Guest Article by Brennan Woodall, Environmental Science Major at The Ohio State University

Summary: Vernal pools are seasonally inundated wetlands found in the western, midwestern, and 
northeastern areas of the United States. These pools provide critical habitat for many amphibians, birds, 
mammals, and invertebrates, including threatened and endangered species. Due to their small size and 
periodic nature, many vernal pools remain unidentified and at high risk of habitat loss or permanent alteration 
due to urbanization, agricultural/urban runoff, and climate change. More specific vernal pool regulations must 
be put in place in order to ensure future vernal pool habitats are conserved and past habitats are restored.

What are Vernal Pools?

Vernal pools, or seasonal pools, are a valuable and unique type of freshwater wetland. The U.S. EPA defines 
seasonal pools with four distinct criteria. Seasonal pools must have surface water isolation, be small/shallow, 
adhere to periods of drying, and support characteristic biological species (Brown & Jung 2005). In the United 
States, vernal pools are found most often on the West Coast and in areas of the Midwest and Northeast with 
a Mediterranean-type climate (Mitsch & Gosselink 2015). The specific conditions that are required of this type 
of wetland come as a double-edged sword. While they enable vernal pools to provide important functions 
and value to the environment and biological communities that cannot be offered elsewhere, they also allow 
for extreme sensitivity to anthropogenic environmental and ecological changes that are occurring across the 
United States.

Functions of Vernal Pools

Due to the unique criteria of vernal pools, these wetlands provide several valuable functions. One of the most 
important functions is that they are especially well-suited breeding habitats for amphibians like frogs and 
salamanders, due to the complete lack of predatory fish. For example, vernal pools are the primary breeding 
habitat for wood frogs (Lithobates sylvaticus), mole salamanders (Ambystoma spp.), and invertebrates like 
fairy shrimp (Anostraca) (Calhoun et al. 2014). Meanwhile, other predatory amphibians like bullfrogs (Rana 
catesbeiana Shaw) and green frogs (Rana clamitans Latreille) are kept away as a result of periodic drying 
(Calhoun et al. 2003). Without vernal pools and a safe haven from predators, many amphibious species would 
struggle with successful breeding. In fact, 26% of listed threatened and endangered amphibians in the mid-
Atlantic region are reliant on vernal pools (Brown & Jung 2005).

Other species can be found utilizing the resources of vernal pools as well. Migratory waterfowl use the pools 
to replenish their energy during their long journeys, shorebirds feed on the mudflats when water levels are 
low, and turtles and snakes use vernal pools to move between adjacent habitats (Biebighauser 2002). Like all 
bodies of water, vernal pools also have the ability to capture excess water. This has positive effects ranging 
from replenishing groundwater storage to reducing downstream erosion and flooding (Biebighauser 2002).
 
Threats to Vernal Pools

Unfortunately, the small size and periodic nature of vernal pools makes them extremely sensitive to 
environmental changes. One of the biggest threats to the existence of these wetlands is physical habitat loss 
due to urbanization (Baldwin & deMaynadier 2009). According to the US EPA, over 90% of original vernal 
pools in California have been lost (Vernal Pools 2018). A significant percentage of this loss is likely due to 
the direct and indirect effects of urbanization. Adding to this effect is the fact that many vernal pools are 
undocumented, and therefore unprotected. In a study conducted in 2009, Baldwin & deMaynadier found that 
over 50% of the potential breeding pools they had delineated in New England were not identified on National 
Wetland Inventory Maps. They also found that 46% of potential breeding pools and 80% of adjacent habitat 
were not protected under conservation lands or regulatory protections (Baldwin & deMaynadier 2009). The 
large percentage of unprotected adjacent habitat is an especially concerning number because vernal pools 
depend on these habitats in order to survive. In fact, the US EPA recommends the management of a 1000 ft 
radius area around the edge of vernal pools as upland habitat (Brown & Jung 2005). If surrounding upland 
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habitat is lost, vernal pool habitats will likely be lost too.

Other potential threats to vernal pools are changes in water chemistry due to agricultural or urban runoff. 
Agricultural runoff is more prominent in areas with dense farmland. Agricultural runoff has the potential 
to carry fertilizers, herbicides, insecticides, and animal waste into aquatic systems like vernal pools. 
Comparatively, urban runoff has the potential of introducing road salts, garbage, oil, pesticides, and other 
household/industrial chemicals. The introduction of these materials can lead to changes in water parameters 
such as nutrient levels, pH, and dissolved oxygen. Changes in these parameters may affect biota living 
in vernal pools. For example, one study showed that lower pH values resulted in higher mortality rates for 
Jefferson and spotted salamander embryos (Hulse et al. 2001).

Another pertinent threat to vernal pools is 
climate change. Many wetland species rely on 
environmental cues to successfully carry out 
their life functions and any changes in those 
environmental cues are going to have an effect on 
the organisms that depend on them. According to 
the Fifth Assessment Report (AR5) published by 
the Intergovernmental Panel on Climate Change 
(IPCC), anthropogenic greenhouse gas (GHG) 
emissions have been increasing since the pre-
industrial era and the average temperatures of 
our atmosphere and oceans have increased as 
well. These GHG emissions, along with other 
anthropogenic drivers, are extremely likely to be the 
dominant factor behind the overall warming patterns 
observed since the 1950s (IPCC 2014). One way 
this threatens vernal pools is through the migration 
of salamanders. Based on environmental cues, 
salamanders usually migrate after evening rains 
when daytime temperatures are moderately over 
44.6ºF and nighttime temperatures are over 40.0ºF 
(Hulse et al. 2001). Therefore, changes in average 
temperatures and precipitation (another impact of 
climate change), can shift salamander migration 
time periods.

Future of Vernal Pools

When considering the future of vernal pools, one of the most crucial areas to discuss is conservation. 
Conservation of vernal pools is a complicated issue because many vernal pools are not even identified, and/
or they are not included under any sort of regulation protection. This is due in part to the isolated nature 
and small size of many vernal pools (Calhoun et al. 2014). A 2001 US Supreme Court Decision, known as 
the SWANCC decision, ruled against the protection of isolated waters (Burne & Griffen 2005). This decision 
brings into question the protection of isolated vernal pools that cannot be categorized under any state 
jurisdiction. Fortunately, some states have adopted their own models for vernal pool protection. For example, 
Massachusetts has used a certification process since 1987 to identify and regulate vernal pools (Burne & 
Griffin 2005). Ultimately, the next step in the process of protecting vernal pools will be the incorporation of 
protecting surrounding upland habitat as these areas have been shown to be critically important to the biota 
in vernal pools (Burne & Griffin 2005).

Sometimes it’s too late for conservation. When this happens, the next best option is restoration. Restoration 
does not come without its challenges, however. Often, vernal pool restorations fall short on providing 
the necessary habitat for amphibians to thrive (Calhoun et al. 2014). Years of monitoring and adaptive 
management must take place in order to ensure restored vernal pools meet their expectations. And when 
comparing natural vernal pools to constructed pools, constructed pools tend to become shallower and 
inundated for shorter periods of time if hydrological conditions are not maintained post construction (Collinge, 
Ray, & Marty 2013). Restoration can still be successful under the right conditions and management, but it 
should be used as a last resort while conservation should ultimately be prioritized.

(References for this article can be found at 
https://www.ohwetlands.org/newsletters.html)

Vernal Pools Continued from page 10

(a) Average global land and ocean surface temperature trend from 
1850 to 2014. (b) Trend in global anthropogenic CO2 emissions 
from 1850 to 2014.
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