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FOREWORD BY RYAN BROWN  
The best first step in achieving a goal is to make a plan. Without a thorough plan for action, a goal can 
ǇǊƻǾŜ ǘƻ ōŜ ŜƭǳǎƛǾŜΦ !ƴŘ ǿƛǘƘ ŀ ōƛƎ ƎƻŀƭΣ ǎǳŎƘ ŀǎ ǘƻ ŎƻƴǎŜǊǾŜ ±ƛǊƎƛƴƛŀΩǎ ŘƛǾŜǊǎŜ ŦƛǎƘ ǿƛƭŘƭƛŦŜ ǎǇŜŎƛŜǎΣ ȅƻǳ 
need a proactive, comprehensive, and thougƘǘŦǳƭ ǇƭŀƴΦ ¢ƘŀǘΩǎ ǿƘȅ ǿŜ ŀǘ ǘƘŜ ±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
Wildlife Resources (DWR) take the lead on and work with partners to create and implement the Wildlife 
!Ŏǘƛƻƴ tƭŀƴΦ ¢Ƙƛǎ Ǉƭŀƴ ƎǳƛŘŜǎ ƻǳǊ Ƴƛǎǎƛƻƴ ǘƻ ƪŜŜǇ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ŦƛǎƘ ŀƴŘ ǿƛƭŘƭƛŦŜ ǎǇŜŎƛŜǎ ƘŜŀlthy 
ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ƭŀƴŘǎŎŀǇŜΦ 
  
Decades ago, Congress, the White House, the U.S. Fish and Wildlife Service (USFWS), and thousands of 
stakeholders developed a funding path for keeping fish and wildlife species from declining, with the goal 
of keeping common species common. The resultant State Wildlife Grants (SWG) program requires that 
each state and territory develop an Action Plan. The 2005 Wildlife Action Plan, the first iteration, 
ǊŜǇǊŜǎŜƴǘŜŘ ŀ ǎǘǊŀǘŜƎȅ ǘƻ ŎƻƴǎŜǊǾŜ ±ƛǊƎƛƴƛŀΩǎ ǿƛƭŘƭƛŦŜ ǊŜǎƻǳǊŎŜǎ ōȅ ŘŜǾŜƭƻǇƛƴƎ ŀ ŦǊŀƳŜǿƻǊƪ ƻŦ 
coordination and cooperation between agencies, communities, and private conservation groups. These 
partners and the DWR have worked together to identify certain species, identified as Species of Greatest 
Conservation Need (SGCN), and habitats in need of conservation, and also to implement meaningful, on-
the-ground projects and research to address those needs. Working to support and restore wildlife and 
habitat before they decline ƛǎ ŀ ǇǊƻŀŎǘƛǾŜ ŀǇǇǊƻŀŎƘ ǘƘŀǘΩǎ ƳƻǊŜ ŦŜŀǎƛōƭŜ ŀƴŘ ƭŜǎǎ ŜȄǇŜƴǎƛǾŜ ǘƘŀƴ ǘǊȅƛƴƎ ǘƻ 
restore imperiled species. 
 
Lƴ ǘƘŜ нл ȅŜŀǊǎ ǎƛƴŎŜ ǘƘŜ ²ƛƭŘƭƛŦŜ !Ŏǘƛƻƴ tƭŀƴΩǎ ŦƛǊǎǘ ǿǊƛǘƛƴƎΣ the 5²w ŀƴŘ ǇŀǊǘƴŜǊǎ ƘŀǾŜ ǳǎŜŘ ǘƘŜ ǇƭŀƴΩǎ 
guidance in identifying and implementing research and projects to benefit a wide variety of species 
across Virginia. The Wildlife Action Plan identifies species in decline, prioritizes them based on their 
need and the feasibility of work identified to address those needs, and maps out strategies that would 
help stabilize or grow those SGCN pƻǇǳƭŀǘƛƻƴǎΦ LǘΩǎ ŀ ƎǊŜŀǘ ǿŀȅ ǘƻ ōǊŜŀƪ ŀ ōƛƎ ǇǊƻōƭŜƳ Řƻǿƴ ƛƴǘƻ 
manageable, specific steps and actions. Many of the projects and actions taken to address the needs of 
SGCN have improved habitat for other, more common species that use the same resources.  
 
Like most plans, the Wildlife Action Plan should evolve as needs and capabilities change. For 2025, the 
DWR has worked with partners, including federally and state-recognized Native American tribes, to 
update the Wildlife Action Plan to guide our work for ǘƘŜ ƴŜȄǘ мл ȅŜŀǊǎΦ ²ŜΩǾŜ ƛƴŎƭǳŘŜŘ Ƴŀƴȅ ƴŜǿ 
SGCN, updated the status of others, examined our successes, and charted paths forward for areas in 
need of improvement. The 2025 Wildlife Action Plan has a strong focus on more specific, place-based 
efforts to conserve SGCN and includes new conservation education, enforcement, recreation, and 
engagement actions. 
  
Together, the DWR, partners, and Virginians can have an impact on the wildlife species that make our 
natural world so interesting, diverse, and colorful. With a renewed, updated Wildlife Action Plan, we 
have a guidebook to do so. 
 
Ryan J. Brown  
Executive Director 
Virginia Department of Wildlife Resources  
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PREFACE 
 
!ǎ L ǎǘŀǊǘŜŘ ǘƘƛǎΣ Ƴȅ ǘƘƛǊŘ ±ƛǊƎƛƴƛŀ ²ƛƭŘƭƛŦŜ !Ŏǘƛƻƴ tƭŀƴΣ L ōŜƎŀƴ ǘƻ ǊŜŦƭŜŎǘ ƻƴ Ƙƻǿ ŦŀǊ ǿŜΩǾŜ ŎƻƳŜ ŀƴŘ 
what progress we have made since our first plan 20 years ago.  Obviously, we have come a long way 
from massive three ring notebooks holding a thousand pages of narrative and maps, and the GIS 
technology has also progressed. But how far have we come in making progress on implementing the 
conservation issues outlined in each of the Plans? As I reviewed the two previous plans, the thing that 
stood out most was how much better we are getting at describing specific conservation actions that we, 
our partners and others can take to make a positive impact on the landscape.  We still need to do more, 
but this iteration of the Plan will hopefully improve on the previous two.   
 
There are many changes in the 2025 Plan update.  The three biggest changes come in (1) separating out 
ǎƻƳŜ ǎǇŜŎƛŜǎ ǘƘŀǘ ǿŜ ǇǊŜǾƛƻǳǎƭȅ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ tƭŀƴ ōŜŎŀǳǎŜ ǿŜ ŘƻƴΩǘ ǊŜŀƭƭȅ ƘŀǾŜ ŜƴƻǳƎƘ ƛƴŦƻǊƳŀǘƛƻƴ 
to inform the tier ranking; (2) providing occurrence of Species of Greatest Conservation Need (SGCN) 
and habitat information on a smaller spatial or geographic scale than in the previous plan; and (3) 
coordinating with the tribes recognized by the Commonwealth and those who gained federal 
recognition since 2015.  This last point being the most significant part of my learning process throughout 
this revision. With the help of our partners at the Virginia Department of Conservation and RecreationΩǎ 
(DCR) Division of Natural Heritage (DNH), we have included plants this time.  We could not have done 
this without their expertise and support.  In addition, we have included a more complete list of marine 
species and larger emphasis on climate vulnerability, working lands and outreach and education.     
 
These changes and the complete review of all of our SGCN lists has required significant work on the 
parts of many people and partners. Most importantly, this revision would not have been completed if it 
were not for the two Commonwealth Coastal and Marine Policy Fellows, supported by Virginia Sea 
Grant and the DWR, that worked on this project: Clay Ferguson and Cliff Jenkins.  Clay was instrumental 
in pulling the preliminary SGCN lists together for review by the Taxa teams and then keeping the teams 
on schedule to complete the reviews.  Cliff stepped in as Clay was finishing his fellowship and 
shepherded our GIS work and defining habitats, threats and conservation actions.  I could not have 
maintained the schedule or handled all of the coordination if it had not been for these two exceptional 
individuals, and I know they are both headed for great things in the future. Amy Martin, DWR Nongame 
and Endangered Species Program Manager, helped me add content to the Plan to address several 
ŎƻƳƳŜƴǘǎ ŦǊƻƳ ǘƘŜ {ǘŀƪŜƘƻƭŘŜǊ !ŘǾƛǎƻǊȅ /ƻƳƳƛǘǘŜŜ ŀƴŘ ǘƘŜ ƎŜƴŜǊŀƭ tǳōƭƛŎΦ  !ƳȅΩǎ ȅŜŀǊǎ ƻŦ ŜȄǇŜǊƛŜƴŎŜ 
in the political and environmental services realm provided the insight and direction required for some 
important additions to the Plan. In addition, Becky Gwynn kept us all on task and provided guidance to 
better consider how we wanted to approach different parts of this revision.  In addition, she enhanced 
the Plan with her years of wisdom and unmatched writing skills to expand on many parts of the Plan.  
 
Beyond the core team, many others contributed greatly to the 2025 Wildlife Action Plan.  They include: 
 

¶ The staff and administrators from the Virginia Department of Wildlife Resources: Scores of you 
contributed your time and expertise to help us identify and prioritize the Species of Greatest 
Conservation Need, understand the habitats those species require, describe the threats 
impacting those species and habitats, and articulate the actions that can be taken to address 
those threats and help keep species from declining. Many of you reviewed draft materials, 
corrected our mistakes, and helped arrange outreach opportunities. Without your efforts and 
expertise, the updated plan would not exist as a viable conservation tool. 
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¶ Scott Klopfer ŀƴŘ ǘƘŜ ǎǘŀŦŦ ŀǘ ±ƛǊƎƛƴƛŀ ¢ŜŎƘΩǎ /ƻƴǎŜǊǾŀǘƛƻƴ aŀƴŀƎŜƳŜƴǘ LƴǎǘƛǘǳǘŜ: You have been 
invaluable members of this planning team.  Your work on developing the GIS tools and online 
dashboard for future use set the DWR up well for the work ahead.    

 

¶ Jason Bulluck, Anne Chazal and many other great staff and experts at the Virginia DCR-DNH: 
Your assistance and collaborative nature have been greatly appreciated. The data, tools, and 
analyses you provided were critical in identifying and describing conservation priorities and 
opportunities, and critically, provided the expertise to include the plants and many of the 
invertebrates in this version of the plan. 

 

¶ 5ŜŜ .ƭŀƴǘƻƴ ŀƴŘ ƻǘƘŜǊǎ ŦǊƻƳ ǘƘŜ ¦Φ{Φ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜΩǎ Office of Conservation 
Investment: Your efforts to help the northeastern states communicate with each other and to 
coordinate with the Northeast SWAP Coordinators have advanced our planning efforts and will 
enhance our collective ability to address our regional conservation needs.  
 

¶ The tribal environmental staffs who provided input and guidance on how best to incorporate 
the tribal perspectives, culturally important information and generally just helping the Agency 
navigate a new set of relationships:  Dana Adkins (Chickahominy Indian Tribe), Jack Ryan 
(Rappahannock Indian Tribe), and Joe Capella (Pamunkey Indian Tribe) were particularly helpful 
ƛƴ ŀƴǎǿŜǊƛƴƎ Ƴŀƴȅ ƻŦ Ƴȅ ǾŜǊȅ ǳƴƛƴŦƻǊƳŜŘ ǉǳŜǎǘƛƻƴǎΦ  LΩŘ ŀƭǎƻ ƭƛƪŜ ǘƻ ǘƘŀƴƪ aƛƪŜ [ŀ±ƻƛŜ ŀƴŘ 
Caleb Hickman with the Eastern Band of the Cherokee for taking the time to educate us on tribal 
issues and relationships.   
 

¶ Lastly, the authors would like to thank everyone that reviewed the draft Wildlife Action Plan and 
provided comments. We appreciated the words of encouragement as well as the constructive 
criticisms.   

 
This plan is truly the work of many hands and ƎǊŜŀǘ ƳƛƴŘǎΦ  aȅ ǇŀǊǘ ǿŀǎ ǎƛƳǇƭȅ ǘƻ άƘŜǊŘ ǘƘŜ Ŏŀǘǎέ ŀƴŘ 
keep us headed in the right direction.  I could never have accomplished this without so many taking their 
time to provide comments, answer questions, and carry the load to bring this to completion.  It was well 
worth sticking around for a couple more years to shepherd the process.  I continue to be amazed at the 
passion of so many great folks working together to achieve the important conservation goals.  Keep up 
the good work and thank you for carrying on the legacy of so many others who came before us! 
 
      Sincerely, 
 
      Jeffrey B. Trollinger  
      Wildlife Action Plan Coordinator 
      Virginia Department of Wildlife Resources 
      August 31, 2025 
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EXECUTIVE SUMMARY 
 
Virginia is an incredibly diverse state. While supporting nearly 9 Ƴƛƭƭƛƻƴ ǇŜƻǇƭŜΣ ±ƛǊƎƛƴƛŀΩǎ ƭŀƴŘǎŎŀǇŜ 
provides hundreds of habitat types that support tens of thousands of wildlife species. Throughout 
±ƛǊƎƛƴƛŀΩǎ ƘƛǎǘƻǊȅΣ ǘƘŜǎŜ ǿƛƭŘƭƛŦŜ ŀƴŘ Ƙŀōƛǘŀǘ ǊŜǎƻǳǊŎŜǎ ƘŀǾŜ ǇǊƻǾƛŘŜŘ sustenance, economic benefits, 
icons, and recreational opportunities that contribute to community wellbeing, individual quality of life, 
and cultural identity.  
 
hǾŜǊ ǘƘŜ ƭŀǎǘ ŎŜƴǘǳǊȅΣ ±ƛǊƎƛƴƛŀΩǎ Ƙŀōƛǘŀǘǎ ƘŀǾŜ ōŜŎƻƳŜ ƛƴŎǊŜŀǎƛƴƎƭȅ ƛƳǇŀƛǊŜŘΣ ƛƳǇŀŎǘƛƴƎ ōƻǘƘ ǿƛƭŘƭƛŦŜ ŀƴŘ 
ǇŜƻǇƭŜΦ ²ƘƛƭŜ ±ƛǊƎƛƴƛŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŎƻƳƳǳƴƛǘȅ Ƙŀǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ǊŜǎǘƻǊŜŘ Ƴŀƴȅ ƛƳǇŜǊƛƭŜŘ ǎǇŜŎƛŜǎΣ 
including white-tailed deer, Canada geese, and bald eagles, many habitats and the species they support 
continue to decline.  At the time of this writing, over 130 species have been classified as being either 
threatened or endangered in Virginia. Efforts to restore critically imperiled species are often expensive, 
contentious, and biologically challenging.  Limited budgets, habitat loss and change, and an increasingly 
ŘƛǾŜǊǎŜ ǎǳƛǘŜ ƻŦ ƛƴǘŜǊŜǎǘǎ ǊŜǉǳƛǊŜ ±ƛǊƎƛƴƛŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŎƻƳƳǳƴƛǘȅ ǘƻ ǊŜŎƻƴǎƛŘŜǊ its work; to become 
ƳƻǊŜ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŀƴŘ ǇǊƻŀŎǘƛǾŜΦ Lǘ ƛǎ ƴƻ ƭƻƴƎŜǊ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ŀǎƪΣ άIƻǿ Řƻ ǿŜ ǊŜǎǘƻǊŜ ŜƴŘŀƴƎŜǊŜŘ 
ǎǇŜŎƛŜǎΚέ  wŀǘƘŜǊΣ ǘƘŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ŎƻƳƳǳƴƛǘȅ Ƴǳǎǘ ŀǎƪΣ άIƻǿ Řƻ ǿŜ ƪŜŜǇ ǎǇŜŎƛŜǎ ŦǊƻƳ ōŜŎƻƳƛƴƎ 
ŜƴŘŀƴƎŜǊŜŘΚέ ±ƛǊƎƛƴƛŀΩǎ ²ƛƭŘƭƛŦŜ !Ŏǘƛƻƴ tƭŀƴ ǇǊesents a strategy to help restore imperiled and declining 
species and to keep more common species commonΣ ǿƘƛƭŜ ŀƭǎƻ ǇǊƻǾƛŘƛƴƎ ōŜƴŜŦƛǘǎ ǘƻ ±ƛǊƎƛƴƛŀΩǎ ƘǳƳŀƴ 
communities. 
 
The updated Wildlife Action Plan identifies 1921 Species of Greatest Conservation Need (SGCN) that are 
ranked by their relative degree of imperilment and an additional 5190ssessment Priority species for 
which there is not enough information at this time to determine an accurate tier ranking. Habitat loss is 
the single greatest challenge impacting many of these species. This Plan, through the online tool, 
presents habitats by twelfth-order watersheds and the SGCN that occur in those watersheds.  In 
addition, threats to species and habitats, including ones of anthropogenic origin (e.g., poaching, illegal 
trade, light pollution) are identified.  Conservation actions are outlined for each watershed, and others 
that may be applicable to species or habitats regardless of geography have also been included.  The 
Wildlife Action Plan documents existing programs that address threats or define best management 
practices, as well as data that could be used to document and evaluate the success of conservation 
actions. Finally, the updated Wildlife Action Plan describes climatic trends that have been projected for 
Virginia and identifies actions that can be taken to conserve wildlife and habitats under those changing 
conditions.    
 
±ƛǊƎƛƴƛŀΩǎ Wildlife !Ŏǘƛƻƴ tƭŀƴ ǿŀǎ ǳǇŘŀǘŜŘ ǿƛǘƘ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴǇǳǘ ŦǊƻƳ ±ƛǊƎƛƴƛŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ 
community. Substantial efforts were also made to obtain feedback from the sovereign tribal nations, 
state-recognized tribes, and the general public.  
 
It is hoped that this updated Action Plan will help Virginians, in all areas, to expand and enhance existing 
partnerships, develop new partnerships, direct the use of existing conservation resources toward 
priority areas and problems, bring new resources to bear, and help the Commonwealth acquire or 
develop new human and financial resources to address these important conservation issues.  
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1. INTRODUCTION 
BACKGROUND 
 

Congress created the State Wildlife Grants Program (SWG) in 2000 and the Tribal Wildlife Grant Program 

in 2001 to provide critical funding to state, territorial, commonwealth, District of Columbia (D.C.), and 

tribal fish and wildlife agencies to conserve at-risk fish and wildlife. These programs, administered by the 

¦Φ{Φ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜΩǎ (USFWS) Wildlife and Sport Fish Restoration Program (now the Office of 

Conservation Investment), filled a significant void in conservation funding and opened the door to a new 

era of partnership between governmental and non-government agencies and organizations, 

communities, businesses and industry. The primary purpose of the State and Tribal Wildlife Grant 

Program is to help states proactively invest in fish and wildlife conservation strategies to prevent species 

from becoming endangered and accelerate efforts to restore those already endangered or threatened 

(USFWS 2020). 

 

As an initial condition for receiving SWG funding, Congress mandated that each state and territory 

develop a Wildlife Actions Plan (Action Plan; Plan) by October 2005. The Wildlife Action Plans were 

conceived as an effort to guide states in identifying and addressing the needs of a wide array of wildlife 

and habitats of greatest conservation need. These Wildlife Action Plans were also used to ensure the 

effective use of SWG funding. DWR typically receives approximately $1.2M per year from State and 

Tribal Wildlife Grants for salaries and operational costs associated with work on nongame aquatic 

species, herpetofauna and to cover costs associated with our environmental service requirements.  

These are critical conservation actions that are not eligible for funding under other Agency grant 

programs. To guide development of these Wildlife Action Plans, Congress established eight essential 

elements that had to be addressed before a Wildlife Action Plan could be approved by the Director of 

the USFWS (Public Law 106-291). These eight essential elements include: 

 

1. Information on the distribution and abundance of species of wildlife, including low and 

declining populations as the state fish and wildlife agency deems appropriate, that are indicative 

of the diversity and health of the sǘŀǘŜΩǎ ǿƛƭŘƭƛŦŜΤ ŀƴŘ 

 

2. Descriptions of locations and relative condition of key habitats and community types essential 

to conservation of species identified in (1); and 

 

3. Descriptions of problems which may adversely affect species identified in (1) or their habitats, 

and priority research and survey efforts needed to identify factors which may assist in 

restoration and improved conservation of these species and habitats; and 

 

4. Descriptions of conservation actions determined to be necessary to conserve the identified 

species and habitats and priorities for implementing such actions; and 

 

5. Proposed plans for monitoring species identified in (1) and their habitats, for monitoring the 

effectiveness of the conservation actions proposed in (4), and for adapting these conservation 

actions to respond appropriately to new information or changing conditions; and 
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6. Descriptions of procedures to review the Plan-Strategy at intervals not to exceed ten years; 

and 

 

7. Plans for coordinating, to the extent feasible, the development, implementation, review, and 

revision of the Plan-Strategy with federal, state, and local agencies and Indian tribes that 

manage significant land and water areas within the state or administer programs that 

significantly affect the conservation of identified species and habitats; and 

 

8. Congress has affirmed through the Wildlife Conservation and Restoration Program and SWG 

that broad public participation is an essential element of developing and implementing these 

Plans-Strategies, the projects that are carried out while these Plans-Strategies are developed, 

and the Species in Greatest Need of Conservation (SGCN) that Congress has indicated such 

programs and projects are intended to emphasize. 

 

All states and territories submitted their initial Wildlife Action Plans to the USFWS by October 1, 2005. 

Since being approved, these Wildlife Action Plans have been a guiding force in wildlife conservation. 

±ƛǊƎƛƴƛŀΩǎ нллр ²ƛƭŘƭƛŦŜ !Ŏǘƛƻƴ tƭŀƴ ǊŜǇǊŜǎŜƴǘŜŘ ŀ ǎǘǊŀǘŜƎȅ ǘƻ ŎƻƴǎŜǊǾŜ ±ƛǊƎƛƴƛŀΩǎ ǿƛƭŘƭƛŦŜ ǊŜǎƻǳǊŎŜǎΦ 

Although the Virginia Department of Wildlife Resources (DWR) was the lead agency in developing the 

Wildlife Action Plan, and its subsequent revision in 2015, it was intended to be a strategy for statewide 

wildlife and habitat conservation and a framework for coordination and cooperation between 

governmental agencies, academic institutions, communities, businesses, industry, and non-

governmental organizations. The DWR and partners have used the Wildlife Action Plan to prioritize key 

species and habitats in need of conservation and to implement needed projects and research on behalf 

of all Virginians.     

 

±ƛǊƎƛƴƛŀΩǎ Wildlife Action Plan was updated in 2015 and, with this 2025 document, is now in its third 

iteration. The DWR and partners view this update process as an important opportunity to reevaluate the 

status of Species of Greatest Conservation Need (SGCN) and their habitats, review conservation 

priorities, and reprioritize conservation actions. Furthermore, this update provides a process to review 

the conservation efforts, research, and projects implemented during the past decade. It also allows the 

DWR and partners to consider how the Wildlife Action Plan and project prioritization might be improved 

to enhance efforts that keep species from becoming imperiled.  

 

Based upon discussions with DWR staff and conservation partners, and review of how conservation 

actions were described in the 2015 Plan, ±ƛǊƎƛƴƛŀΩǎ 2025 Wildlife Action Plan has been modified to be 

more dynamic and applicable to smaller landscapes. The updated Wildlife Action Plan adopts greater 

emphasis on habitat conservation and, with the associated online tool, provides better guidance on how 

to implement conservation actions in a meaningful way. While single species efforts may be necessary 

to conserve the most critically imperiled species, scores of other species can be effectively and 

efficiently conserved via actions that protect and restore the quality of their habitats. While the 2015 

Wildlife Action Plan adopted the format used by the Virginia Outdoors Plan that communicates priority 

actions and needs at the Planning District scale, the new Action Plan provides an overview of the 
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habitats, impacts from changing environmental conditions and working landscapes, but goes further 

with the online tool to apply habitat conservation actions at a more local scale. The scope of the printed 

portion of the Plan addresses those aspects of ±ƛǊƎƛƴƛŀΩǎ Ƙŀōƛǘŀǘǎ ŀƴŘ ŎǳǊǊŜƴǘ ƪƴƻǿƭŜŘƎŜ ǘƘŀǘ ŀǊŜ ƭŜǎǎ 

likely to change, while providing flexibility in the online tool to nimbly adjust on-the-ground 

conservation efforts needed to address quickly changing stressors and current scientific knowledge of 

those threats. By enhancing its availability, it is hoped the Wildlife Action Plan will be used by a greater 

diversity of existing and potential new partners throughout the Commonwealth.   

 

The 2025 Plan includes several important additions.  Plants were included this time, with extensive 

ǊŜǾƛŜǿ ŀƴŘ ǿƻǊƪ ŎƻƴŘǳŎǘŜŘ ōȅ ±ƛǊƎƛƴƛŀΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ /ƻƴǎŜǊǾŀǘƛƻƴΩǎ Division of Natural Heritage 

(VDNH).  In addition, marine species were included to a greater extent and reviewed by a team of 

marine taxonomic experts from the Virginia Department of Wildlife Resources, Virginia Marine 

Resources Commission and the Virginia Institute of Marine Science.  A more significant emphasis is 

placed on conservation education and wildlife-related recreation in this Plan, and the DWRΩǎ ²ŀǘŎƘŀōƭŜ 

Wildlife and Outreach staffs ensured that the Action Plan interfaces with the agencyΩǎ ²ƛƭdlife Viewing 

Plan and outreach efforts.  Finally, a significant effort was made to incorporate comments from 

±ƛǊƎƛƴƛŀΩǎ bŀǘƛǾŜ !ƳŜǊƛŎŀƴ ǘǊƛōŜǎ ǿƘƻ have been federally recognized since the last Plan revision.  

Virginia is home to seven federally-recognized and four state-recognized tribes. Many of these tribes are 

signatories to the Treaty of Middle Plantation, which specifically mentions tribal rights to oystering, 

fishing, and gathering a series of plants including edible roots, wild oats, rushes, and other species. 

Several tribes participate in natural resources stewardship through cooperative monitoring of fisheries 

resources, oyster reef restoration activities, and monitoring water quality on tribal lands. Many of these 

changes resulted in an increase in SGCN but also provided a much more comprehensive perspective of 

the current state of ±ƛǊƎƛƴƛŀΩǎ ǿƛƭŘƭƛŦŜ ŀƴŘ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜ ŎƻƳƳǳƴƛǘƛŜǎΦ 

 

2025 WILDLIFE ACTION PLAN IMPLEMENTATION 
 

Over the past two decadesΣ ±ƛǊƎƛƴƛŀΩǎ ²ƛƭŘƭƛŦŜ !Ŏǘƛƻƴ tƭŀƴ Ƙŀǎ ōŜŎƻƳŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ŎƻƴǎŜǊǾŀǘƛƻƴ 

resource, and significant effort has been expended to address issues identified within its pages. 

Successful implementation of the Wildlife Action Plan can be categorized into four main areas of work: 

species research, active resource management, land acquisition, and support and planning.   

 

Species-specific research efforts were emphasized between the initial 2005 Plan and the 2015 revision.  

This work provided more focus for ±ƛǊƎƛƴƛŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŎƻƳƳǳƴƛǘȅ to better understand the 

distribution, taxonomy, habitat requirements, and life history of a diverse set of SGCN. These data have 

been critical in helping biologists develop or improve species management efforts. The 2025 Plan builds 

these efforts; since 2015, State Wildlife Grant resources were used to develop statewide conservation 

plans for wood and bog turtles, eastern hellbender, Tennessee dace, black-banded sunfish, and eastern 

tiger salamander.  Other notable conservation efforts included building boxes for hellbenders in the 

Upper Tennessee River watershed in southwest Virginia to provide additional nesting habitat. These 

efforts were implemented in conjunction with partners from the Smithsonian National Zoological Park, 

Virginia Tech, the University of Virginia at Wise, Virginia Master Naturalist volunteers and Southwest 

Virginia Community College.   DWR provided start-up funding to a partnership including the Town of 
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Elkton, VA Department of Environmental Quality and the USFWS, to restore the shoreline of the South 

Fork Shenandoah River at the Elkton Landfill, which prevented additional runoff of effluent and debris 

from the landfill.  Several dam removal projects provided access for shad and river herring, sea lamprey 

and American eel and a host of freshwater mussel host species to upstream habitats that have been 

inaccessible for centuries.  Finally, Virginia is a national leader in the propagation of imperiled 

freshwater mollusks in the Tennessee River and the Atlantic slope watersheds at two mussel 

propagation facilities.  During the past decade, more than 13.6 million mussels, including 23 federal and 

state listed species, have been propagated at these two facilities, and nearly 400,000 mussels have been 

released at strategic restoration sites.  Of note, these accomplishments included restoring the 

Appalachian monkeyface and the James spinymussel to their original watersheds for the first time in 

decades, as well as reintroducing brook floater mussel to three watersheds, including the South Fork 

Shenandoah, and green floater and yellow lampmussel to the South River.  The practices perfected at 

these propagation and culture facilities have charted new and exciting paths forward for the restoration 

and conservation of these imperiled aquatic resources. 

 

Important lands were acquired to conserve SGCN and their habitats. The 7,912 acre Coastal Forest 

Wildlife Management Area (WMA) was acquired through a partnership of the USFWS, The Nature 

Conservancy, the Conservation Fund, Ducks Unlimited, the National Fish and Wildlife Foundation, 

WalmaǊǘΩǎ !ŎǊŜǎ ŦƻǊ !ƳŜǊƛŎŀ tǊƻƎǊŀƳΣ ǘƘŜ ²ƛƭŘƭƛŦŜ CƻǳƴŘŀǘƛƻƴ ƻŦ ±ƛǊƎƛƴƛŀΣ ǘƘŜ !ƳŜǊƛŎŀƴ .ƛǊŘ 

Conservancy and the Virginia Outdoors Foundation and provides a variety of forested and open habitats 

utilized by SGCN as hemispherically important migratory bird habitat.  Active pine-savannah habitat 

management of the Big Woods WMA resulted in the first pair of nesting red-cockaded woodpeckers at 

the WMA.  This management also provided extensive habitat for other SGCN like northern bobwhite.  

Likewise, active management of the Highland WMA was successful in providing additional breeding 

habitat that brought golden-winged warblers onto the property.  While these efforts require 

considerable effort to deliver, they represent a permanent conservation achievement. 

 

The last category of activities involves a range of support and planning services. The original Wildlife 

Action Plan frequently described how devastating the loss or degradation of habitats can be to species. 

Often these impacts are caused by human activities. The DWRΩǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ŜǊǾƛŎŜǎ {ŜŎǘƛƻƴ Ƙŀǎ 

incorporated the Wildlife Action Plan into its review and commenting process for construction or 

development projects. Likewise, the Virginia Fish and Wildlife Information Service (VAFWIS)Σ ±ƛǊƎƛƴƛŀΩǎ 

comprehensive wildlife database, has integrated the Wildlife Action Plan into its framework and 

provides a variety of distribution, habitat, and conservation information about the SGCN.  While DWR 

does not have the authority to regulate land development and use of our natural resources, our 

Environmental Services Section consults with those entities that do permit such projects.  Our role in 

these consultations is to ensure that impacts upon wildlife and their habitats that may result from these 

activities are appropriately considered and minimized. One may use VAFWIS, coupled with the guidance 

and information available through our website to perform citing analysis, project scoping, and initiate 

consultation with Environmental Services Section staff, as needed.  Finally, changing environmental 

conditions was identified as a significant threat to several SGCN. Since 2008, Virginia has been a leader 

in working to develop strategies that address the changing environment within the updated Wildlife 

https://dwr.virginia.gov/wies/environmental-services/
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Action Plan, including land acquisitions that allow for marsh migration and developing living shorelines 

that can withstand increased storm impacts. 

 

Undoubtedly, the original Wildlife Action Plan and the 2015 revision have helped Virginia conserve 

SGCN. However, it is obvious that more work is needed to make the Plan more useable and focused for 

specific conservation actions on the ground.  This updated Wildlife Action Plan will address these issues 

while facilitating opportunities to evaluate this conservation tool and adapt efforts to meet new needs 

and challenges.   

 

 

GOALS FOR THE UPDATED WILDLIFE ACTION PLAN  
 

The primary purpose of this updated Wildlife Action Plan is to identify conservation actions that will 

benefit a diversity of species and habitats and describe where those conservation actions should be 

implemented. Based on the extensive work to implement the first Wildlife Action Plan, several key 

lessons and concerns emerged to inform the update process. First, the original Wildlife Action Plan was 

organized by ecoregions. Each ecoregion chapter included background information on the ecoregion 

and more specific details for a selection of SGCN found within the ecoregion (e.g., species life history, 

habitat description and status, threats, conservation actions, and research and monitoring needs). The 

ecoregion sections were informative and included relevant information for some species. Unfortunately, 

ƴƻƴŜ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ǇŀǊǘƴŜǊǎ ƳŀƴŀƎŜ ǊŜǎƻǳǊŎŜǎ ōŀǎŜŘ ǳǇƻƴ ŜŎƻǊŜƎƛƻƴ ōƻǳƴŘŀǊƛŜǎΣ ƳŀƪƛƴƎ 

the original 2005 Wildlife !Ŏǘƛƻƴ tƭŀƴ ƭŜǎǎ άŀŎǘƛƻƴŀōƭŜέ ǘƘŀƴ ǿŀǎ ŘŜǎƛǊŜŘΦ  The 2015 Wildlife Action Plan, 

while more focused on Planning Districts, still did not provide specific enough conservation actions that 

could be easily implemented.  Spatial scale and representation of needed actions must be presented in a 

context that is meaningful and useful to conservation practitioners, communities and businesses, and, in 

fact, all Virginians. 

 

A second concern involved the prioritization of projects implemented under the auspices of the Wildlife 

Action Plan and how those efforts related to conservation partners. Much of the initial implementation 

has focused on single species survey and research efforts. The majority of these efforts focused on 

species that were already critically imperiled, and this prioritization prevented many DWR programs 

from aligning work with the Wildlife Action Plan. Likewise, partners that were not specifically focused on 

threatened and endangered species were less able to identify actions applicable to their work.  The 2015 

Plan attempted to address some of these issues by directing efforts at the Planning District Commission 

(PDC) level (groups of counties/cities) but still lacked the degree of specificity needed for local 

implementation and direction of activities to specific conservation actions.   In addition, the online tool, 

which was unique for 2015, did not have an effective search engine and often gave results, while 

accurate for the PDC, were not accurate for specific smaller areas within the PDC.   

 

Finally, there were identified concerns over the breadth and depth of the conservation actions identified 

in the 2015 Wildlife Action Plan. The specific actions included were ones that could be funded largely by 

the federal State Wildlife Grants program and excluded ones that could be funded by other means 

(grants, partnerships, etc.).  The DWR recognizes the importance of developing a more robust set of 
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priorities. In the first Wildlife Action Plan, important and necessary actions were outlined but without 

any specific prioritization. The 2015 Wildlife Action Plan took a much more localized view of 

conservation actions, but it still lacked enough specific actions.  The 2025 Wildlife Action Plan revision 

provides several improvements to address these concerns: 

 

¶ Increased participation by taxonomic experts and other informed partners ς The 2025 Wildlife 

Action Plan consulted extensively with taxonomic experts, not only in the complete review of all 

SGCN species, but also in defining the habitats and threats associated with those species and 

specific conservation actions that will benefit those species. 

¶ Relevance at a more local geographic scale ς The updated Wildlife Action Plan is written to 

provide resource managers with information about priority species, habitats, threats, and 

conservation actions in their area of focus and influence at the HUC12 level.  A secondary effort, 

planned for a future addition, will include potential partners and additional funding sources for 

complementary conservation efforts.  

¶ Habitat approach and focus to address threats and conservation opportunities ς The revised 

Wildlife Action Plan focuses conservation efforts by habitats to address threats and conservation 

actions for a broader array of SGCN.    

¶ Prioritization of species and actions ς This version of the Wildlife Action Plan continues a focus 

on prioritizing both SGCN and some of the conservation actions at a local level. In this way, 

conservation within Virginia can be carried out in areas in the most need of action or areas 

where efforts are most likely be successful and beneficial.  In addition, the addition of 

Assessment Priority species provides for the inclusion of a host of species that may need 

conservation efforts, but for which there is little or no information concerning what those 

efforts might look like.   

¶ Representation of an array of partners ς The contents of this Wildlife Action Plan focus on SGCN 

and habitats that are managed by a diversity of federal, state, and local agencies as well as 

private organizations, tribal nations and individuals that implement conservation efforts 

throughout Virginia. Whenever possible, relevant tools and priorities developed by these 

partners have been incorporated into the Wildlife Action Plan.   

¶ Emphasis on effectiveness ς The Wildlife Action Plan includes specific procedures that will allow 

the DWR and others to measure the effectiveness of conservation actions implemented from 

the Wildlife Action Plan.   

¶ Online dashboard for conservation actions ς This revision is primarily delivered in an electronic 

online format that allows interested entities to search at a finer geospatial scale and determine 

SGCN presence in the area, what habitats occur in the area and what conservation actions are 

associated with those SGCN and their associated habitats. 

 

VALUE OF AN UPDATED WILDLIFE ACTION PLAN  
 

Virginia has a vast array of species and habitats from the coast to the mountains. Natural resource 

conservation in Virginia, as in most states, is a collaborative effort by government agencies, non-

governmental organizations, businesses, communities, private institutions, and citizens. In addition, 

each of the Sovereign Nations have conservation goals of their own. This broad community partners 
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across the Commonwealth to maximize the opportunities for conserving wildlife and habitats. VirginiaΩǎ 

Wildlife Action Plan provides a statewide and local blueprint for conservation actions needed to keep 

species from becoming endangered. Information regarding these resources is provided at multiple 

levels, ranging from single species needs to habitats and watersheds. The Wildlife Action Plan is 

designed to help all conservation sectors understand species and habitats priorities at a state and local 

levels and the types of actions needed within their area of responsibility or even backyard. The Wildlife 

Action Plan includes 1921 SGCN and 519 Assessment Priority species; it covers 11 major habitat types 

representing 32 sub-habitats; and is searchable at the HUC12 level for priority SGCN and threats and 

conservation actions by habitat.  Some species locations are buffered due to the ease of identification, 

sensitive nature of very specific habitat associations, size of some hydrologic units, and the risk of 

collection or poaching. In addition, there is a specific section on Working Lands and how lands 

specifically managed for human activities still provide habitat for many SGCN.  

 

In addition to these changes, the 2025 Plan has been organized and described according to the 

Northeast Lexicon (Crisfield, NEFWDTC 2022) to facilitate multi-jurisdiction and regional coordination 

among the northeast state fish and wildlife agencies.  Described habitats, threats and conservation 

actions are described according to the definitions and coding scheme developed by the Northeast 

!ǎǎƻŎƛŀǘƛƻƴ ƻŦ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ !ƎŜƴŎƛŜǎΩ Fish and Wildlife Diversity Technical Committee (NEFWDTC) 

and its partners.  Ultimately, data from the Virginia Wildlife Action Plan will be added to the Northeast 

State Wildlife Action Plan Database so that regional projects will be easier to develop.  

 

Using a regionally shared Lexicon (language) to describe species, habitats, threats and actions has many 

benefits, as described above.  However, it does not allow for nuance and detail related to specific 

conservation goals for any given species.  DWR and its partners must lean on species-specific 

conservation, recovery, and or management plans to provide that level of detail.  Where possible, these 

plans are referred to and integrated within the Wildlife Action Plan. 

  

The process of updating this Wildlife Action Plan allowed federal, state, and local agencies, as well as 

nonprofit organizations, academic institutions, state and federally recognized tribes, tribes with a 

cultural presence in Virginia, and other entities, to identify common goals and actions that will help all 

entities work more efficiently at achieving conservation success. This Wildlife Action Plan is meant to 

build upon existing partnerships, foster new partnerships, enhance and prioritize programs, build 

support for the identified priorities, and lay the foundation for effectively and efficiently implementing 

conservation actions throughout the Commonwealth.   

 

UPDATED PLAN STRUCTURE  
 

The updated Wildlife Action Plan is organized primarily by the έ9ƛƎƘǘ Essential Elementsέ required by 

Congress.  Most of the actionable and specific information has been loaded into an online database and 

is searchable through an online dashboard.  This approach provides an easier-to-use format and allows 

for more accurate species distribution information and associated habitat information.  The Plan, while 

only required to be updated every 10 years, should be dynamic and be updated as new information 

becomes available.  While this tactic may require additional coordination with the U.S. Fish and Wildlife 
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Service, utilizing the defined processes for major and minor changes, it should provide for a more readily 

useable Plan until the next revision is due.   

 

¶ Introduction provides background information and an overview of the Wildlife Action Plan. 

o Purpose of Wildlife Action Plan 

o Implementation of 2025 Wildlife Action Plan 

o 2025 Wildlife Action Plan Goals 

o Wildlife Action Plan Value 

o Plan Structure 

¶ Overview 

o Description of the online dashboard and database 

o Summary of Species of Greatest Conservation Need 

o Criteria for SGCN species (Element 1) 

¶ Habitats, Threats, Conservation Actions, Monitoring (Elements 2, 3, 4, 5) 

o Habitat descriptions and status (Element 2) 

o Statewide threats to species and habitats, including changing environmental conditions 

(Element 3) 

o Research needs (Element 3) 

o Conservation actions (Element 4) 

o Monitoring and research needs (Element 5) 

o Effectiveness measures (Element 5) 

¶ Revision Process and Timeline (Element 6) 

¶ Stakeholder and Public Participation (Elements 7 & 8) 

¶ Appendices 

o Wildlife Health Issues 

o Conservation Education & Outreach Efforts to Implement the WAP 

 

2. WILDLIFE ACTION PLAN OVERVIEW  
 

±ƛǊƎƛƴƛŀΩǎ ǊŜǾƛǎŜŘ Wildlife Action Plan utilizes a habitat approach to address threats and conservation 

ŀŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎǘŀǘŜΩǎ ŦƛǎƘ ŀƴŘ ǿƛƭŘƭƛŦŜ ǊŜǎƻǳǊŎŜǎ where feasible.  In addition, anthropogenic impacts 

(e.g., poaching, illegal trade) have been included, along with relevant conservation actions to address 

these threats. This approach helps ensure that conservation actions benefit a diversity of species within 

the Commonwealth. A habitat approach also allows for more species potentially to benefit by any single 

conservation action and for the more efficient use of limited resources.  Additionally, this Wildlife Action 

Plan is designed to facilitate implementation at a scale where conservation most often occurs ς the local 

level.  

 

Throughout the process, DWR administrators and the Wildlife Action PlanΩǎ ŀǳǘƘƻǊǎ worked with the 

understanding that an effective Wildlife Action Plan could only be created with input and guidance from 

DWR staff, partner agencies and organizations, tribal nations, communities, businesses, and the public.  
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ONLINE WEBSITE & TOOL 
 

This revision of the Plan will include delivery of a significant portion of the information through an online 

website and tool.   To make the Plan more executable at a local scale, users will be able to click on a 12th-

order watershed, or a place on a map, and be able to look at habitats that exist within that watershed.  

Users will be able to view a list of SGCN that occur in that area, along with associated habitats, stressors, 

and conservation actions likely to help conserve those species. In the future, the DWR hopes to include 

links to resources and partners able to assist with implementing those conservation actions.  

 

The online portion will supplement the information required for submission to the U.S. Fish and Wildlife 

Service in a printed document and will facilitate making onsite conservation decisions.  The text portion 

will provide the overview of how the Plan was developed, descriptions of the habitats and threats to 

SGCN and their associated habitats, and a description of some ongoing monitoring occurring between 

2025 and the next revision in 2035.  In addition, there will be appendices, online links, and information 

providing additional information on the Plan, such as conservation education and wildlife-related 

recreation efforts, and links to a variety of associated documents, especially in the Northeast region. 

 

SPECIES SUMMARY 
 

±ƛǊƎƛƴƛŀΩǎ нлнр Wildlife Action Plan includes a list of 1921 SGCN and 519 Assessment Priority species. 

Rather than simply revise the 2015 WAP, staff chose to refresh the entire review of potential species.  All 

criteria for inclusion and ranking of SGCN have been incorporated into this document for reference.  

While most habitat associations, threats, and conservation actions were known, taxa teams 

reestablished these linkages according to the NE Lexicon as developed by the NEFWDTC.   

 

The 2025 Wildlife Action Plan includes a more extensive suite of plants (some were amended into the 

2015 Plan in 2024) and more extensive inclusion of marine species. The number of species within each 

taxonomic group and tier are identified within Table 2.1. 

 

Table 2.1. Number of SGCN by Taxonomic Group by Tier. 

Taxonomic Group TIER I TIER II TIER III TIER IV TOTAL 

Amphibians 9 5 12 9 35 

Reptiles 8 3 12 7 30 

Freshwater Fishes 17 18 22 29 86 

Marine Fishes 1 1 15 8 25 

Birds 21 14 26 28 89 

Mammals 8 3 6 14 31 

Aquatic mollusks 29 15 9 9 62 

Aquatic crustaceans 3 4 5 4 16 

Aquatic insects 16 63 44 32 155 

Other aquatic invertebrates 15 18 7 8 48 

Terrestrial insects 33 35 64 34 166 

https://dwr.virginia.gov/wildlife/wildlife-action-plan/2025-wildlife-action-plan/draft-wildlife-action-plan/
https://dwr.virginia.gov/wildlife/wildlife-action-plan/2025-wildlife-action-plan/draft-wildlife-action-plan/
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Other terrestrial invertebrates 45 78 44 40 207 

Plants 623 145 69 134 971 

Total 830 403 338 359 1921 

 

In addition to updating the Tier rankings to describe level of imperilment, each species was assigned a 

Conservation Opportunity Rank of A, B, or C (see page 15). This prioritization scheme helps managers 

focus attention on species with specific management needs and opportunities. Of the 1921 SGCN 

identified within the 2025 Wildlife Action Plan, 21 percent are classified as Category A, indicating that 

managers have identified on-the-ground strategies to address the needs of the species or its habitat. 

Another 45 percent of the 2025 list of SGCN are classified as Category B, indicating that specific research 

is needed to facilitate on-the-ground action or that identified actions cannot be implemented at this 

time due to a lack of resources. The remaining SGCN (34 percent) are classified as Category C or not 

given a Conservation Opportunity Rank at all, indicating that managers have not identified on-the-

ground strategies or specific research needs that will facilitate those actions or that there is not enough 

information to determine a specific ranking or tier. Species also were assigned to Category C when 

available conservation opportunities have been exhausted. It should be noted that life history and 

distribution data are lacking for many of the SGCN.          

 

SPECIES OF GREATEST CONSERVATION NEED LIST REVISION 
 

Due to the inclusion of additional taxa (plants, marine species) and the extensive updating of bird and 

freshwater mussel distribution data, the DWR chose to re-evaluate the status of all SGCN in this revision 

rather than just amend the 2015 list.  The complete list of SGCN can be found here. The assessment of 

all SGCN was begun by creating a list of all possible species that could be considered, based on their 

inclusion on one or more of the following established assessment lists: 

Figure 2.1 - Density of SGCN Animals across Virginia 

https://dwr.virginia.gov/wildlife/wildlife-action-plan/2025-wildlife-action-plan/draft-wildlife-action-plan/
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 the 2015 Virginia list of SGCN, Federally-listed Virginia species, Northeast and Southeast Regional SGCN, 

NatureServe-ranked species, Virginia listed species, and IUCN-ranked species. 

 

The DWR identified categories of potential SGCNs to assist in the prioritization of them: 

a. Leaning in: a species not included in the 2015 SGCN list that qualified for consideration in the 

2025 SGCN review process, as it was found on at least one of the established assessment lists. 

ά[ŜŀƴƛƴƎ-ƛƴέ ǎǇŜŎƛŜǎ ǿŜǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ƛƴŎƭǳǎƛƻƴ ƛƴ ǘƘŜ нлнр {D/b ƭƛǎǘ ŀƴŘ ƛƴŎƭǳŘŜŘ ƛŦ ǘƘŜƛǊ 

respective TAC supported inclusion or if no justification could be provided for removal. 

b. Low- qualifying: a species that barely qualified for inclusion on the potential SGCN list. Species 

ǊŜŎŜƛǾŜŘ ǘƘŜ άƭƻǿ ǉǳŀƭƛŦȅƛƴƎέ ƭŀōŜƭ ƛŦ ǘƘŜȅ ǿŜǊŜ ƻƴƭȅ ƛƴŎƭǳŘŜŘ ƻƴ ǘƘŜ ǇƻǘŜƴǘƛŀƭ {D/b ƭƛǎǘ ōŜŎŀǳǎŜ 

they met one or more of the following intertaxa criteria ranks: 

 

¶ ESA, At-Risk Species, petition withdrawn (PW) or not listed (NL) 

¶ RSGCN watchlist (WL), proposed watchlist (pWL), or proposed moderate concern (pMC) 

¶ NatureServe G5 or S5, G4-S3, G3-S4, SNR, SU, SH, SNA, or equivalent ranks 

!ƭǘƘƻǳƎƘ άƭƻǿ-ǉǳŀƭƛŦȅƛƴƎέ ǎǇŜŎƛŜǎ ǊŜŎŜƛǾŜŘ ƘŜƛƎƘǘŜƴŜŘ ǎŎǊǳǘƛƴȅ ŦƻǊ ƛƴŎƭǳǎƛƻƴΣ ǘƘŜȅ ǿŜǊŜ ōȅ 

default included on the proposed SGCN list if TAC teams could not justify removal. 

c. Leaning-out: a species recommended for removal because it did not meet at least one of the 

criteria above and removed if the respective TAC concurred or if no justification could be 

provided for inclusion.    

 

An important new component added to this Wildlife Action Plan was an assessment priority (AP) 

ŎŀǘŜƎƻǊȅΦ {ȅƴƻƴȅƳƻǳǎ ǘƻ ŀ άŘŀǘŀ-ŘŜŦƛŎƛŜƴǘέ ŎŀǘŜƎƻǊȅΣ ǘƘŜ !t ŎŀǘŜƎƻǊȅ ǿŀǎ ŎǊŜŀǘŜŘ ǘƻ ŦƭŀƎ άǎǇŜŎƛŜǎ ŦƻǊ 

which more information is needed to fully understand status and trends to determine the level of 

ŎƻƴǎŜǊǾŀǘƛƻƴ ŎƻƴŎŜǊƴ ƻǊ {D/b ǎǘŀǘǳǎέ όнлнн bƻǊǘƘŜŀǎǘ [ŜȄƛŎƻƴ ŦƻǊ {ǘŀǘŜ ²ƛƭŘƭƛŦŜ !Ŏǘƛƻƴ tƭŀƴǎΣ /ǊƛǎŦƛŜƭŘΣ 

NEFWDTC 2022). The intended outcome of the new AP list was three-fold: 1) refine the SGCN list down 

to that which ŀŎŎǳǊŀǘŜƭȅ ǊŜŦƭŜŎǘǎ ǘƘŜ ǊŜŀƭƛǘȅ ƻŦ ǿƘŀǘ ƛǎ ƪƴƻǿƴ ƻǊ Ŏŀƴ ǎŀŦŜƭȅ ōŜ ƛƴŦŜǊǊŜŘ ŀōƻǳǘ ±ƛǊƎƛƴƛŀΩǎ 

Figure 2.2 - Density of SGCN Plants across Virginia 



   

 

21 
 

biota; 2) ensure that Virginia species most in need of basic life history, population size and distribution, 

and threat assessments are identified in a discrete category ; and 3) catalyze the pursuit, acquisition, 

and allocation of funding to address taxa- or species-specific knowledge gaps. The definition adopted for 

AP species in this Wildlife Action Plan was: 

 

AP species are species for which more contextual information is needed to 

justify assignment of a conservation status, population trend, and subsequent 

SGCN ranking, if warranted. Contextual information may include both direct 

data and indirect inferences concerning, for example, the condition of the 

species habitat(s), likely ecology and habitat preferences, and trends in known 

threats or stressors. The list of AP species can be found here. 

 

While AP species are categorically not considered SGCN in this Wildlife Action Plan, they remain eligible 

for State Wildlife Grant funds (D. Blanton, USFWS, personal communication) or other grant funds. In this 

way, proper assessments could be adequately funded for many poorly studied species, with the 

strategic goal of shrinking the AP list over time. 

 
Figure 2.3. Conceptual representation of the assessment priority (AP) category, new to the second revision of the Virginia 

Wildlife Action Plan. The split-ŎƻƭƻǊ ƎǊŀŘƛŜƴǘ ƻŦ ǘƘŜ !t ōƻȄ ŀŎƪƴƻǿƭŜŘƎŜǎ ǘƘŀǘ {D/bΣ ǇŜǊƘŀǇǎ ŜǾŜƴ ǎƻƳŜ ƻŦ ±!Ωǎ Ƴƻǎǘ 

imperiled species, will fall into this category along with species that do not presently need conservation attention (i.e. least 

concern/stable). 

 

Species were added to the AP list in a few ways (Figure 2). Undescribed species were first flagged as 

likely candidates for listing as an AP; TAC teams then either confirmed or denied AP assignment. 

Similarly, each species suggested for removal from the potential SGCN was considered for goodness-of-

fit on the AP list (i.e. is it being recommended for removal as an SGCN because of insufficient 

information). Species with NatureServe ranks of GU/GNR or SU/SNR were recommended to the TAC for 

AP assignment. Ultimately, each TAC reserved the authority to migrate any potential SGCN over to the 

AP list if it could justify that more research and assessment was needed to establish an actual 

conservation status.  

 

https://dwr.virginia.gov/wildlife/wildlife-action-plan/2025-wildlife-action-plan/draft-wildlife-action-plan/
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Guidelines were prepared and shared with the TACs to better direct application of the newly-formed AP 

category. This document was crafted following a literature review of relevant peer-reviewed journal 

articles. Best practices were identified, as were model examples of what type of information gaps might 

qualify a species for inclusion on the AP list.  One exception was made to the AP process.  The 

Invertebrate TAC asked to add 30 species of isopods as SGCN after that list had been finalized and put 

out for stakeholder review. Most of these species are not well understood, so rather than drop them 

completely, or try to rush defining their habitats and conservation actions and then put them out for 

SAC review a second time, these animals were added to the AP list.   

 

Potential SGCN not categorized as leaning in, leaning out, low-qualifying, or AP were considered likely 

SGCN. As such, these species received a less rigorous, but nonetheless complete review for 

ƛƴŎƭǳǎƛƻƴκŜȄŎƭǳǎƛƻƴΦ LƴŘŜŜŘΣ ŀ ƘŀƴŘŦǳƭ ƻŦ άƭƛƪŜƭȅ {D/bέ ǿŜǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ǊŜƳƻǾŀƭ ōȅ ¢!/Φ 

Subsequently, all species that made the initial list of SGCN were subjected to a more extensive review to 

determine their relative imperilment status, and to what degree, if any, viable conservation 

opportunities exist for slowing or reversing observed population declines.  

 

Each species recommended for SGCN inclusion by a TAC was subjected to a robust status assessment, 

resulting in the assignment of imperilment tier ranks and conservation opportunity ranks.  

As the name implies, SGCN imperilment tier ranks (Tiers) help indicate the relative status of species, and 

the level of conservation effort needed to slow and reverse the decline. A primary aim of Tiers is to help 

inform the use of resources and funding for specific species.  The tiers and included species and habitats 

in the Wildlife Action Plan provide guidance on where to direct limited resources and ensure efforts 

inspired by the Wildlife Action Plan are applied somewhat proportionately to species needs.  

 

Tier I. Critical Conservation Need. Faces an extremely high risk of extinction or extirpation. 

Populations of these species are at critically low levels, face immediate threat(s), or occur within 

an extremely limited range. Intense and immediate management action is needed. 

 

Tier II. Very High Conservation Need. Has a high risk of extinction or extirpation. Populations of 

these species are at very low levels, face real threat(s), or occur within a very limited 

distribution. Immediate management is needed for stabilization and recovery.  

 

Tier III. High Conservation Need. Extinction or extirpation is possible. Populations of these 

species are in decline, have declined to low levels, or are restricted in range. Management 

action is needed to stabilize or increase populations.  

 

Tier IV. Moderate Conservation Need. The species may be rare in parts of its range, particularly 

on the periphery. Populations of these species have demonstrated a declining trend, or a 

declining trend is suspected which, if continued, is likely to qualify this species for a higher tier in 

the foreseeable future. Long-term planning is necessary to stabilize or increase populations. 

 

Conservation opportunity ranks (COR) were retained from the first revision, accompanied with minor 

clarifications to better distinguish them from the AP category. The goal of the COR is to help managers 
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focus attention on species with already - identified management needs and viable opportunities for 

delivering those needs. In other words, COR help distinguish the species for which fundable, ready 

conservation actions have been identified from the species for which knowledge gaps or resources 

preclude abatement of population and/or habitat declines. The COR also indicates viability of recovery 

under current resource constraints. Species and/or habitats flagged relatively early in their declines (as 

indicated by lower Tier assignments) tend to be viewed as more cost-effective opportunities for 

conservation. While these ranks help guide more fiscally responsible expenditures, they also help in the 

identification of species-ǎǇŜŎƛŦƛŎ ƪƴƻǿƭŜŘƎŜ ƎŀǇǎ ƛƴ ƴŜŜŘ ƻŦ ŦƛƭƭƛƴƎΦ .ȅ ŦƻŎǳǎƛƴƎ ǊŜǎŜŀǊŎƘ ŜŦŦƻǊǘǎ ƻƴ ά.έ 

ŀƴŘ ά/έ ǎǇŜŎƛŜǎΣ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ {D/b ŎƭŀǎǎƛŦƛŜŘ ŀǎ ά!έ ǎƘƻǳƭŘ ƛƴŎǊŜŀǎŜ ǿƛǘƘ ŜǾŜǊȅ ǊŜǾƛǎƛƻƴΦ  

 

A ς aŀƴŀƎŜǊǎ ƘŀǾŜ ƛŘŜƴǘƛŦƛŜŘ άƻƴ ǘƘŜ ƎǊƻǳƴŘέ or immediately implementable species or habitat 

management strategies expected to benefit the species; at least some of which can be 

implemented with existing resources and are expected to have a reasonable chance of 

ƛƳǇǊƻǾƛƴƎ ǘƘŜ ǎǇŜŎƛŜǎΩ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘŀǘǳǎΦ 

 

B ς Managers have only identified research needs for the species or have only identified 

conservation actions that cannot be implemented due to lack of personnel, funding, or other 

circumstance. 

 

C ς Managers have yet to identify actions or specific research needs beyond additional surveys 

that could benefit this species or its habitat or all identified conservation opportunities have 

been exhausted. However, there is enough known about this species to determine a tiered 

conservation status. 

 

Beyond the definitions provided for each ranking category, the TAC considered species and habitat 

status, existing and projected threats, adaptive capacity to threats, and other pertinent factors when 

assigning ranks. This process is inevitably a subjectivŜ ƻƴŜΣ ōǳǘ ŦƛǘǘƛƴƎƭȅ ǊŜŦƭŜŎǘƛǾŜ ƻŦ ŜȄǇŜǊǘǎΩ ƛƴŦƻǊƳŜŘ 

opinions. Since an AP category was not used previously, species that should not have been designated 

SGCN often received a low-Tier rank (III or IV).  The process used for the 2025 revision is more reflective 

of actual status, trend, and related information. 

 

To support the work of the TAC, a tool was developed to predict Tiers for all proposed SGCN (TABLE 2.2). 

This tool leveraged the intertaxa criteria already collated for the potential SGCN. The tool was developed 

by associating the ranking categories of all six intertaxa criteria previously noted to the four SGCN Tiers, 

as best they could be aligned. In all cases, the highest-ranking intertaxa criteria for a given species 

served as the automatic Tier predictor. For example, the following intertaxa criteria species profile 

would have resulted in a predicted Tier I only because of the NatureServe G2-S1 and the State 

Threatened + S1 ranks: 

 

IUCN vulnerable (VU), ESA candidate, RSGCN moderate concern (MC), State Threatened, and 

NatureServe G2-S1 
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If the NatureServe and State listing ranks were removed from the example intertaxa-criteria profile, the 

ESA candidate rank would become the next highest Tier-qualifying predictor, at Tier II. Remove that ESA 

rank, and the remaining intertaxa criteria ranks would have resulted in lower-predicted SGCN Tier ranks. 

 
Table 2.2. Reference guide tool used to generate SGCN Tier predictions. 

Priority Tier  Definition  Reference Criteria Qualification  

Tier I  

Critical Conservation Need. Faces an extremely 

high risk of extinction or extirpation. Populations 

of these species are at critically low levels, face 

immediate threat(s), or occur within an extremely 

limited range. Intense and immediate 

management action is needed.  

IUCN critically endangered (CE) or 

endangered (EN)  
ESA federally endangered (FE)  
ESA federally threatened (FT) or 

candidate and S1  
RSGCN very high concern (VHC)  
State endangered (SE)  
State threatened (ST) and S1  
NatureServe G1  
NatureServe G2-G3 and S1  

Tier II  

Very High Conservation Need. Has a high risk of 

extinction or extirpation. Populations of these 

species are at very low levels, face real threat(s), 

or occur within a very limited distribution. 

Immediate management is needed for 

stabilization and recovery.    

IUCN vulnerable (VU) and S1  
ESA federally threatened (FT) or 

candidate (CD)  
ESA discretionary review (DR) or 

under review (UR)  
RSGCN high concern (HC) and S1  
RSGCN proposed very high concern 

(pVHC)  
State threatened (ST)  
NatureServe G2  
NatureServe G3 and S2-S3  

Tier III  

High Conservation Need. Extinction or extirpation 

is possible. Populations of these species are in 

decline, have declined to low levels, or are 

restricted in range. Management action is needed 

to stabilize or increase populations.  

IUCN vulnerable (VU)  
IUCN near threatened (NT) and S1  
ESA petition withdrawn (PW) or not 

listed (NL)  
RSGCN moderate concern (MC) and 

S1  
RSGCN high concern (HC)  
NatureServe G3  
NatureServe G4-G5 and S1  

Tier IV  

Moderate Conservation Need. The species may be 

rare in parts of its range, particularly on the 

periphery. Populations of these species have 

demonstrated a declining trend, or a declining 

trend is suspected which, if continued, is likely to 

qualify this species for a higher tier in the 

IUCN near threatened (NT)  
RSGCN proposed high concern (HC)  
RSGCN moderate concern (MC)  
RSGCN watch list (WL)  
NatureServe G4-G5 and S2-S3 or 

SX/SH   
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foreseeable future. Long-term planning is 

necessary to stabilize or increase populations.  

Assessment 

Priority (AP)  

Species for which more information is needed to 

justify assignment of a conservation status or 

population trend, thus SGCN ranking.  

Typically, will not meet any of the 

above intertaxa criteria. However, 

exceptions are possible and should be 

briefly justified. SU/SNR rank 

qualifies.  

 

Note that not every possible NatureServe ranking (e.g., T ranks, GNR, GNA, etc.) was accounted for in 

Table 2.2. Omitting these rarer ranks helped reduce clutter. Generally, these ranks were considered 

comparable to their most closely related rank listed in Table 2.1. For example, a species labelled T5, S3 

would have been considered comparable to G5, S3 ς and predicted as a Tier IV if that was the highest 

ǎŎƻǊƛƴƎ Ǌŀƴƪ ŦƻǊ ǘƘŜ ǎǇŜŎƛŜǎ ǳƴŘŜǊ ǊŜǾƛŜǿΦ Db! ǎǇŜŎƛŜǎ ǿŜǊŜ ǘȅǇƛŎŀƭƭȅ ǇǊŜŘƛŎǘŜŘ ŀǎ άwέ όǊŜƳƻǾŜŘύΦ Dbw 

species were predicted as AP/R.  

 

With guidance from regional wildlife diversity working groups, the tool was iteratively tailored until 

intertaxa criteria rankings aligned reasonably well with Tiers across taxa groups. The tool appeared 

especially helpful to those TAC charged with assigning first-time Tiers to hundreds of relatively data-

poor species (e.g., plants, invertebrates). Although the predicted Tiers served as default Tier 

assignments when the TAC had no other data from which to base a Tier assignment, this tool merely 

served as a guide to Tier ranking. In all cases, the TAC reserved the authority to override the predicted 

Tier, citing expert opinion and data that is more localized to Virginia than that which fed into the various 

intertaxa criteria ranking processes. 

 

In addition to assisting the TAC with Tier assignments, the predicted Tiers helped reviewers keep close 

tabs on species with comparable intertaxa criteria profiles that might have otherwise been assigned 

disparate Tier ranks. If, for example, an ESA endangered (FE) species and a RSGCN very high concern 

(VHC) species were proposed as Tier I and Tier IV species, respectively, with both being predicted as Tier 

I, the tool would flag the Tier IV species as a three-step discrepancy from the predicted tier, triggering a 

second review to ensure all relevant data were considered and that the discrepancy was defensible. In 

all cases, discrepancies of two or more steps prompted a second review to ensure the proposed Tier was 

more appropriate for Virginia conditions than the predicted Tier, accompanied by a brief justification. 

Justifications were also provided if a species Tier rank differed between the first and second Plan 

revisions. All such justifications were made available to the SAC throughout the formal feedback 

process.  

 

Criteria for Avian SGCN 
 

It should be noted that the Bird TAC used slightly different criteria for including species in the SGCN list.  

Based on the immense datasets available for this taxon, and the addition of data from the Second 

Virginia Breeding Bird Atlas (VABBA2) and associated population models, this TAC felt it necessary to use 

a different set of selection criteria.   
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Birds are a well-studied taxonomic group that have benefitted from extensive research, surveys and 

population monitoring at various geographic scales.  Although these efforts have not been implemented 

evenly across all species, they have produced information that allow for a data-driven approach to 

selection of SGCN.  In 2024, the Bird TAC followed the SGCN selection and Tier-assignment process for 

birds that has been in place since the first Wildlife Action Plan in 2005, although some modifications 

were made to the process.  Both the process and the modifications are outlined below. 

 

In addition, data displayed for bird SGCN in the new online dashboard are from actual occurrence data, 

primarily from the Second Breeding Bird Atlas for breeding birds and from the Virginia Fish and Wildlife 

Information System for wintering species.  When the Second Breeding Bird Atlas is published in the fall 

of 2025, distribution data will be based on modeling developed to provide occurrence data that more 

comprehensively displays where some of these species may occur based on survey effort and available 

habitat.  To maintain consistency across taxa groups, only actual occurrence data was used for the Plan 

online dashboard.   

 

Breeding Species 

 

Selection of breeding SGCN for the first two Plans was based on three criteria: population trends, 

population size, and Virginia Area of Importance.  The first two variables were retained for SGCN 

selection in 2024, while the TAC took a more organic approach to the last variable.  The TAC considered 

all species known to breed in Virginia. 

 

Population Trends: 

Data sources include the North American Breeding Bird Survey (BBS) for 1966-2021, Virginia waterfowl 

surveys conducted as part of the Atlantic Flyway Breeding Waterfowl Survey, Virginia upland game bird 

surveys, Virginia Colonial Waterbird survey (conducted every five years in coastal Virginia), Virginia 

Shorebird surveys (plovers and American oystercatcher), Saltmarsh Habitat and Avian Research Program 

(SHARP, for marsh birds), other Virginia marsh bird surveys, and Virginia-based surveys for individual 

species (eastern black rail, peregrine falcon, red-cockaded woodpecker). 

 

The credibility of Virginia BBS trends was evaluated based on sample size (number of routes where 

detected), relative abundance, and precision (ability to detect 3-5% annual change in the long-term).  

Trends with credibility issues (low sample size, low relative abundance, and/or inability to detect 3-5% 

annual change) were not used.  The TAC decided to retain Virginia BBS trends where relative abundance 

at the mid-point of the span of survey years was > 0.1 birds/route but < 1.0 birds/route, if the trend was 

statistically significant.  If this condition was not met, or if the trend had credibility issues related to any 

of the other listed variables, then regional trends were considered as a proxy for the Virginia trend.  

Regional trends were based on Bird Conservation Regions (BCRs).  Virginia falls within four such regions: 

Southeast Coastal Plain, New England/Mid-Atlantic Coastal Plain, Piedmont, and Appalachian 

aƻǳƴǘŀƛƴǎΦ  ¢ƘŜ ¢!/ ŎƻƴǎƛŘŜǊŜŘ ǊŜƎƛƻƴŀƭ ǘǊŜƴŘǎ ōŀǎŜŘ ƻƴ ŀ ǎǇŜŎƛŜǎΩ ŘƛǎǘǊƛōǳǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ ǎǘŀǘe (e.g., 

for a species breeding west of the Blue Ridge Mountains, the Appalachian Mountains BCR trend was 

considered).  If a BCR trend also had credibility issues, the trend for the Atlantic Flyway, the Eastern BBS 

region or the United States was considered instead.  These broader-scale trends were also evaluated by 
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the TAC for credibility, as well as for applicability to Virginia (i.e. whether the TAC thought that the 

trends were representative of the status of the species in Virginia); data from the VABBA2 were used 

when needed in order to help with this assessment.  In cases where trends for a species had credibility 

issues or were not representative of Virginia at any geographic scale, the TAC attempted to assign a 

qualitative value to the trend (increasing, stable, decreasing) based on professional opinion.   

 

Following the above process, numerical trends were translated to the following trend categories: 

 

¶ significant decrease (< -50 % over time period for which data are available [1966-2021 for BBS, 

variable for other surveys],  

¶ moderate decrease (-49 % to -15 %), population stable (> -15 to < +15%),  

¶ moderate increase (+15 to +49 %),  

¶ significant increase (> +50 %), or uncertain trend (not statistically significant). 

 

Virginia Population Estimates: 

Data sources include the Partners in Flight (PIF) Population Estimate database, Atlantic Flyway Breeding 

Waterfowl Survey, Virginia upland game bird surveys, Virginia Colonial Waterbird survey (conducted 

every five years in coastal Virginia), Virginia Shorebird surveys (plovers and American Oystercatcher), 

Virginia-based surveys for individual species (eastern black rail, peregrine falcon, red-cockaded 

woodpecker), VABBA2 population estimates, published literature, and expert opinion. 

 

Population estimates were translated into the following breeding pair categories: < 100, < 500, < 5,000, 

> 5,000 and > 100,000.  As there are measures of error around many population estimates, the assigned 

categories were reviewed for all species and modified if the TAC felt that the category did not reflect the 

ǎǇŜŎƛŜǎΩ Ǉopulation size in Virginia.  

 

Virginia Area of Importance: 

The avian SGCN selection process for the 2005 and 2015 Plans considered Virginia Area of Importance 

(AI).  This metric is based on the proportion of the global or US/Canada population of a species that 

occurs in Virginia.  Species with low AI scores were eliminated from consideration.  While this was an 

imperfect system, some species with low AI scores were still included as SGCN if they were historically 

well-established in Virginia (e.g., red-cockaded woodpecker) or if the current Virginia population was 

small relative to the global population as a result of population declines (e.g., golden-winged warbler).  

In addition, calculation of AI scores relied on population estimates from different sources in cases where 

both a Virginia and a global population estimate derived from the same source was unavailable; mixing 

estimates from different sources can be problematic as those estimates can be based on different 

methods of calculation. 

 

Rather than calculating and using AI scores in 2023-2024, the TAC instead opted to omit from 

consideration as SGCN those species that fell into one or more of the following categories: introduced 

non-native species, species with recent range expansions into Virginia, occasional/casual/not 

established breeders, and species that never bred in abundance/were never significant breeders in 

Virginia. 

https://pif.birdconservancy.org/population-estimate-database-scores/


   

 

28 
 

 

Combining Factors into Tiered SGCN: 

Following omission of particular species in the last step above, species were assigned to SGCN tiers 

based on the following criteria: 

¶ Tier I: extremely small populations (<100) and small populations (<500) with significant 

decreases. 

¶ Tier II: small populations (<500) with moderate decreases and medium populations (<5,000) 

with significant decreases.  

¶ Tier III: all remaining small populations (<500); medium populations (<5000) with moderate 

decreases; large populations (>5000) with significant decreases.  

¶ Tier IV: large populations (>5,000) with moderate decreases; very large populations (>100,000) 

with significant decreases. 

 

Once a draft list was assembled, it was reviewed by the TAC and changes to Tier assignments made if it 

was felt that the Tier that a species was placed in through the above formulas did not properly reflect 

the level of conservation concern for that species. 

 

Assessment Priority Species: 

The TAC categorized as Assessment Priority those species for which a population trend could not be 

determined, and which were not omitted from consideration as SGCN based on their breeding status in 

Virginia (see άVirginia Area of Importanceέ).  The former include species whose population trends had 

credibility issues or were not representative of Virginia at any geographic scale and for which the TAC 

could not assign a qualitative value to the trend (increasing, stable, decreasing) based on professional 

opinion.   

 

Nonbreeding Species 

As in past iterations of the Wildlife Action Plan, the TAC considered nonbreeding (wintering, transient) 

species for inclusion in the SGCN list.  Because fewer/less reliable data are available for many species 

outside of their breeding season, the selection process for these species was less data-driven than it was 

for breeders. 

 

The TAC considered nonbreeding species from two different sources: those that had been included in 

the 2005 or 2015 Virginia SGCN lists, as well as those on current Regional SGCN lists for the northeastern 

or southeastern United States.  In addition, the TAC consulted with the 5²wΩǎ ²ŀǘŜǊŦƻǿƭ .ƛƻƭƻƎƛǎǘ 

regarding all wintering waterfowl species.  Generally, species selected by the TAC from these lists were 

identified as regional conservation targets and occur in high enough abundance in Virginia that 

conservation in the Commonwealth could contribute to conservation of the species at a broader scale.  

Species that were not selected tend to be rare and irregular in their occurrence in Virginia.  The Tiers 

assigned to nonbreeding SGCN were not based on quantitative metrics as they were for breeding 

species; rather, they reflected the level of conservation concern that the TAC felt was appropriate for 

the species.  Species were also selected for inclusion on the AP list if the TAC felt that they might qualify 

as SGCN, but there were questions about their status in Virginia. 
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3. HABITATS 
 

¢ƘǊƻǳƎƘƻǳǘ ±ƛǊƎƛƴƛŀΩǎ ƻǊƛƎƛƴŀƭ Wildlife Action Plan, habitat loss and degradation were identified as the 

most critical issues hindering SGCN conservation (DGIF 2005). Over the past two decades, water quality 

degradation, habitat fragmentation, and habitat loss have become more acute and widespread.  Since 

the 2015 Plan revision, the NEFWDTC developed an extensive lexicon to define Regional SGCN (RSGCN), 

their habitats, threats to those habitats and species, and conservation actions that could be taken.  

Virginia, as part of this team, used the Northeast Regional Conservation Synthesis to define the habitats 

for the 2025 revision.    

 

Northeast Regional Conservation Synthesis (Terwilliger Consulting, Inc. 2023) ς This 2023 Northeast 

Regional Conservation Synthesis updates the original 2013 synthesis for State Wildlife Action Plans 

(Terwilliger Consulting Inc. [TCI] and the Northeast Fish and Wildlife Diversity Technical Committee 

[NEFWDTC] 2013). Its purpose was to support the 2025 State Wildlife Action Plan revisions. Further 

information about the Northeast Synthesis can be found at  www.northeastwildlifediversity.org. 

 

This Regional Conservation Synthesis provides a summary of available information on habitats for 

RSGCN and Watchlist species and the condition of those habitats at the regional and national scale.  

 

The Regional Overview describes habitat classification systems and tools, spatial datasets of habitat, and 

habitat prioritization resources available for the Northeast region. In addition, it provides the best 

available information describing each of 24 regional habitat types, known distribution and level of 

protection, condition, management tools and resources, and monitoring programs and projects. 

Conservation partners protecting, managing, or restoring each habitat are listed. Citizen science projects 

and programs that engage the public in conservation of each habitat are described. Information, 

research, and monitoring needs for each habitat are identified. 

 

After significant review of the habitat types outlined in the Northeast Regional Synthesis, the DWR 

decided to simplify the listing to better fit what could most accurately be defined for Virginia SGCN.  

These will be discussed in-depth later in the chapter, but they do align with the Northeast Lexicon. 

 

Virginia Tech, Conservation Management Institute (CMI) data - The 2021 version of the National Land 

Cover Dataset (NLCD) was used as a base layer for the habitat map. Several of the base NLCD classes 

translate directly to the target classes in the Northeast Lexicon.  Forests were ŘŜŦƛƴŜŘ ŀǎ ά[t] terrestrial 

habitats characterized by woody vegetation at least 5 m tall with > 25% tree canopy cover.έ ¢ƘŜ ŎƻŀǊǎŜ 

classification divides forests into two major classes: Boreal Forests, and Forest and Woodland. The 

primary factor differentiating these types is the dominant species comprising their canopies, with cold-

tolerant deciduous and coniferous species comprising the Boral Forest class. Elevation is the proximate 

driver for distribution of these types in Virginia. Deciduous, coniferous, and mixed forest types were 

separated in the NLCD by elevation (map class): 

 

Deciduous 

Northern Hardwood Forest ς deciduous forests above 900 m elevation (411) 

https://northeastwildlifediversity.org/project/northeast-regional-conservation-synthesis-2025-state-wildlife-action-plans
http://www.northeastwildlifediversity.org/
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Boreal Hardwood Forest ς deciduous forests above 1070 m (412, 413)  

Coniferous 

Spruce ς coniferous forests between 1070 and 1300 m (422) 

Spruce ς Fir ς coniferous forests above 1300 m (423)  

Mixed 

Boreal Hardwood-Spruce ς mixed forests above 900 m (432, 433) 

  

Any of the three NLCD forest types lower than 900m in elevation were classified as Forests and 

Woodlands, but were maintained as separate codes for deciduous, coniferous, and mixed stands. 

  

Water and Wetlands were represented in two ways. Large water bodies, such as big rivers, lakes, and 

estuaries, are included in the tƭŀƴΩǎ landcover map and are based on the NLCD άwaterέ class. National 

Wetlands Inventory (NWI) data were used to identify lakes, ponds, and rivers and to assign them 

separate classifications in the tƭŀƴΩǎ habitat map. The NWI data were used to identify herbaceous, 

wooded (i.e. shrub and forested) and open water wetlands and to classify those as either estuarine or 

palustrine, or tidal/non-tidal. The attribute information from the NWI was used to identify tidal water 

regimes, then coded to those wetlands in the tƭŀƴΩǎ habitat map. 

 

The Steep Slopes/Cliff habitat feature was developed from a slope layer from the same elevation 

dataset used to classify forests. Slope values were investigated at various locations to determine what 

the threshold slope should be for steep slopes and cliffs. Slopes greater than 35% were classified as 

άǎǘŜŜǇκŎƭƛŦŦ.έ 

 

Figure 3.2. Density of SGCN Across Virginia by 12th -order Watershed 
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SGCN Watershed Distribution Maps ς ²ƛǘƘƛƴ ±ƛǊƎƛƴƛŀΩǎ 2005 Wildlife Action Plan, authors provided 

distribution maps for the most critically imperiled SGCN. These maps include buffered point locations 

where individual animals had been documented as well as areas designated as potential habitat. While 

these maps were informative, they were limited in their ability to inform multi-species conservation 

actions. In 2009, DWR staff developed new distribution maps for each SGCN identified within the 

original Wildlife Action Plan for which distribution information was known. These new maps were based 

on fine-scale watersheds referred to as HUC12 watersheds (Weary and Doctor 2014)Φ ±ƛǊƎƛƴƛŀΩǎ I¦/мн 

ǿŀǘŜǊǎƘŜŘǎ ǊŀƴƎŜ ƛƴ ǎƛȊŜ ŦǊƻƳ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мр ǎǉǳŀǊŜ ƳƛƭŜǎ ǘƻ тл ǎǉǳŀǊŜ ƳƛƭŜǎΦ 9ŀŎƘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ 

counties typically encompasses 10 to 15 HUC12 watersheds. Species with known distributions were 

included and were demonstrated in each HUC12 chosen during a search.  The majority of these were 

vertebrates, freshwater mollusks, terrestrial and aquatic invertebrates, crayfish and plants. By mapping 

SGCN distributions within HUC12 watersheds, the 2025 Wildlife Action Plan is able to identify areas that 

support multiple SGCN (Figure 3.1). Likewise, HUC12 maps provide information at a spatial scale with 

enough detail to identify priority areas within a county or planning region, but at the same time are 

coarse enough to hinder illegal collections or identifying private landowners. Marine species, in general, 

were shown for the Chesapeake Bay and off-shore marine environments, in total, because there are no 

defined HUC12 unitǎ ƛƴ ǘƘƛǎ ǇŀǊǘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƎŜƻƎǊŀǇƘȅ.   

 

Land conservation in Virginia is affected by many governmental and non-governmental organizations 

and entities.    The DWR owns and manages more than 250,000 acres of lands and waters for fish, 

wildlife, and the habitats that support them.  In total over 4.7 million acres are under some type of 

conservation status in Virginia.   

 

                      Figure 3.1  - Density of SGCN across Virginia 

Conservation Lands  

Figure 3.2. Conservation Lands in Virginia 
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Management-Based Habitat Categories 

 

LŘŜƴǘƛŦȅƛƴƎ ǘƘŜ Ƙŀōƛǘŀǘ ǘȅǇŜǎ ƻŎŎǳǇƛŜŘ ōȅ ±ƛǊƎƛƴƛŀΩǎ {D/b ƛǎ ŎǊƛǘƛŎŀƭ ŦƻǊ ŀƴȅ ƳŜŀƴƛƴƎŦǳƭ ŎƻƴǎŜǊǾŀǘƛƻƴ 

strategy. Congressional mandates for identifying SGCN distribution, ŎƻǳǇƭŜŘ ǿƛǘƘ ±ƛǊƎƛƴƛŀΩǎ ƳǳƭǘƛǘǳŘŜ ƻŦ 

geographies and ecosystem types, has resulted in a large number of habitat summaries, condition 

reports, and distributions included in previous iterations of the Wildlife Action Plan. Since habitat 

protection or restoration are often some of the most crucial conservation measures for vulnerable 

wildlife, SGCN have historically been paired with their respective habitat category. This approach is 

replicated in the 2025 revision, with a stronger focus on regional collaboration, the recognition of 

effects of changing climatic conditions, and the understanding of human impacts on naturally-occurring 

habitats across the landscape.  The habitat descriptions listed below are derived from several regional 

resources which have sought to standardize conservation practice and terminology across states, most 

notably the bƻǊǘƘŜŀǎǘ [ŜȄƛŎƻƴΦ ±ƛǊƎƛƴƛŀΩǎ geographic location at the edge of multiple regional 

organizations required a synthesis of multiple best practices documents to appropriately reflect the 

particularities of this state. Additionally, attempts to highlight the prevalence of artificial landscape 

types has led to the creation of a robust series of habitat descriptions detailing areas such as reservoirs, 

urban settlements, and working lands in which certain SGCN live.  

 

Terrestrial   
 

1. Forested Upland ς Terrestrial habitats characterized by woody vegetation at least 5m tall with 

>25% tree canopy cover 

a. Forests and Woodlands - forested upland with structurally and compositionally diverse 

ecological community groups (oak, pine, hickory, maple, beech, birch, poplar). Includes 

woods that have been thinned or logged (working forest). May include tree farms and 

plantations.  

b. Boreal Forests ς forested upland (generally above 3000 ft in elevation) whose structure 

is influenced by shallow soils, increased precipitation, and severe weather and is rich in 

northern boreal species. Includes forests and woodlands that have been thinned or 

logged (working forest). May include tree farms and plantations. 

 

2. Open Upland ς Terrestrial habitats characterized by <25% tree cover 

a. Grasslands - habitat dominated by herbaceous vegetation with few, if any, trees. May 

include perennial pastures, hayfields, yards, or crop fields (corn, rye).  

b. Shrublands ς habitat composed of shrubs (many stemmed woody plants generally less 

than 5m tall). May include brushy pastures or crop fields (cotton, peanuts). 

c. Glades, Barrens, Savannas ς Habitat composed of sparse, low, and open vegetation with 

some tree cover. May include silvopastures.  

d. Alpine ς Barren substrate or herbaceous and low shrubby vegetation above mountain 

timberline 

e. Cliff & Talus ς Expanses of bedrock or broken rock generally lacking vascular plants, 

including vertical or nearly vertical rock outcrops 
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3. Subterranean ς Habitats below the soil surface 

a. Caves and Karst ς naturally occurring air-filled spaces, ranging in size 

b. Other Subterranean ς all other habitats below the soil surface   

 

4. Land-Water Interface ς The zone where terrestrial and aquatic habitats meet and interact, with 

a boundary that shifts in space, over time, and under different weather conditions 

a. Riparian and Floodplains ς A zone of habitats directly associated with stream sides that 

may be periodically flooded    

b. Shorelines ς Non-beach and dune habitat bordering large waterbodies where vegetation 

is limited by fluctuating water levels, waves, and/or tides   

c. Beaches & Dunes ς Habitat dominated by sand deposits where wind, tides, and/or 

waves (current or historical) shape substrate; vegetation is often sparse or absent 

 

Freshwater   
 

5. Riverine ς  

a. Headwater Streams ς Small order (I or II) tributaries to larger creeks and rivers that may 

be ephemeral, intermittent, or perennial, depending on precipitation patterns 

b. Creeks and Rivers ς Perennial tributaries to big rivers 

c. Big Rivers ς The largest channels, characterized by large perennial flows, large quantities 

of nutrient and organic matter, high turbidity, and fine sediments  

d. Tidal Rivers and Streams ς Lower reaches of flowing water with tidal influence that 

expand in size when precipitation is high and retract during periods of drought, due to 

salt-wedge intrusion. 

 

6. Lacustrine ς Perennial bodies of water  

a. Lakes ς Large (depth, acreage, turbidity) naturally occurring bodies of fresh water   

b. Ponds ς Small (depth, acreage, turbidity) naturally occurring bodies of fresh water, 

including vernal pools, beaver dams, and surface springs. 

 

7. Palustrine ς Areas where water either covers the soil or is present at or near the surface of the 

soil for at least some portion of the year  
a. Non-tidal Wetlands ς Ecological community groups of alluvial habitats with overland, 

non-tidal flooding regimes. Structurally and compositionally diverse vegetation is 

represented. Includes seeps, bogs, fens, and pond margins. Also includes forested and 

scrub wetlands (cypress, tupelo, buttonbush, etc.). 

b. Tidal Wetlands ς Ecological community groups of regularly or irregularly flooded lunar 

tidal wetlands and irregularly flooded wind-tidal wetlands. Structurally and 

compositionally diverse vegetation is represented. Within the defined community types, 

ǘƘŜ ǘŜǊƳǎ άƘƛƎƘέ ŀƴŘ άƭƻǿέ ƳŀǊǎƘ ǊŜŦŜǊ ǘƻ ǘƘŜ ǊŜƭŀǘƛǾŜ ŜƭŜǾŀǘƛƻƴ of stands within the 

intertidal zone.  

  

Marine   
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8. Estuarine ς 

a. Tidal Rivers and Streams ς Lowest reaches of flowing, tidally influenced water beginning 

where brackish water starts and ending where the river mouth dumps into an estuary 

b. Tidal Wetlands ς Ecological community groups of regularly or irregularly flooded lunar 

tidal wetlands and irregularly flooded wind-tidal wetlands. Structurally and 

compositions diverse vegetation is represented. Within the defined community types, 

ǘƘŜ ǘŜǊƳǎ άƘƛƎƘέ ŀƴŘ άƭƻǿέ ƳŀǊǎƘ ǊŜŦŜǊ ǘƻ ǘƘŜ ǊŜƭŀǘƛǾŜ ŜƭŜǾŀǘƛƻƴ ƻŦ ǎǘŀƴŘǎ ǿƛǘƘƛƴ ǘƘŜ 

intertidal zone.   

c. Estuaries ς Subtidal (continuously submerged) open brackish water, excluding river 

mouths. Includes open-water aquaculture leases.  

 

9. Marine ς Chesapeake Bay; Atlantic Ocean 

a. Marine Nearshore ς coastal subtidal marine habitats, extending outward as far as wave 

action and light penetration to the bottom. 

b. Marine Offshore & Oceanic ς pelagic and abyssal zones of open ocean waters 

 

Novel 

 

10. Novel Ecosystems ς Areas that have been developed, modified, converted, or otherwise 

manipulated by people into conditions mostly or entirely different from the original state and 

that now operate under human management. 

a. Urban Lands - Impervious buildings, structures, and their immediately adjacent semi-

impervious surfaces (yards, lawns). May include, but not limited to: 

¶ Residential  

¶ Commercial  

¶ Industrial  

¶ Military  

¶ Other institutions 

b. Transportation Networks ς Impervious or semi-impervious pathways that exist either in 

a constant or frequent state of ecologically incompatible disturbance, with the primary 

goal of provisioning societal needs and activities. May include, but not limited to: 

¶ Roads/roadsides  

¶ Railroads  

¶ Airports  

¶ Powerlines  

¶ Shipping lanes 

¶ Canals, dredged channels 

c. Artificial Impoundments ς Human impounded creeks, rivers, or wetlands 

¶ Reservoirs  

¶ Ponds 

d. Mines ς Human created air-filled spaces below the natural land surface, whether open 

to daylight or not 
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Working Lands 

 

11. Working Lands ς Lands that are managed or manipulated for agricultural or industrial uses or 

human development purposes. 

a. Working Forests and Woodlands ς Forests and woodlands managed and manipulated 

for a variety of purposes, many of which support fire-dependent species 

b. Working Grasslands, Savannas and Early Successional Shrublands - Agricultural pastures 

and hayfields, both of which are directly or indirectly managed to produce livestock. 
c. Working Estuaries and Marine Nearshore Habitats ς Marine habitats that support 

extractive activities as well as bay and offshore aquaculture  

 

HABITAT SUMMARY: DESCRIPTIONS, STATUS, THREATS, AND CONSERVATION ACTIONS  
 

Virginia is home to an incredibly rich abundance of habitats. From the shorelines of the Atlantic Coast 

and mouth of the Chesapeake Bay to the high alpine forests of its western mountain ranges, the 

Commonwealth enjoys a physiography supportive of abundant and varied wildlife. Though the 

separation of a necessarily interconnected, holistic landscape into discrete types will always involve 

some degree of simplification and abstraction, the 2025 Wildlife Action Plan team has constructed a 

habitat Lexicon which integrates both state and regional-level concerns.  

 

Previous versions of the Plan have relied upon several models which successfully identified habitat types 

and their conditions, albeit differently than our current approach. The 2015 Plan relied on a combination 

of resources pulled together internally by DWR (then DGIF) staff and their conservation partners, 

including USEPA ecoregional descriptions (Griffeth et at. 1999), Natural Communities of Virginia: 

Classification of Ecological Community Groups (Fleming et al. 2013), National Land Cover Dataset (Fry et 

al. нлммύΣ ŀƴŘ ¢ƘŜ bŀǘǳǊŜ /ƻƴǎŜǊǾŀƴŎȅΩǎ bƻǊǘƘŜŀǎǘ ¢ŜǊǊŜǎǘǊƛŀƭ Iŀōƛǘŀǘ aŀǇ ό!ƴŘŜǊǎƻƴ et al. 2013). This 

approach ǎǳŎŎŜǎǎŦǳƭƭȅ ƳƻŘŜƭŜŘ ±ƛǊƎƛƴƛŀΩǎ ƳŀƧƻǊ Ƙŀōƛǘŀǘ ǘȅǇŜǎ ōȅ ǳǘƛƭƛȊƛƴƎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ƴŀǘƛƻƴŀƭ- and 

state-level conservation tools to accurately reflect the CƻƳƳƻƴǿŜŀƭǘƘΩǎ ŜŎƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎΦ {ƻƳŜ ƻŦ 

these major habitat types have, in fact, been transferable to our current approach, and their 2015 

definitions have served as the basis for the 2025 update. However, in an effort to align the 2025 Plan 

with regional conservation efforts, and to take advantage of an accessible and available series of 

sophisticated habitat models, the 2025 Plan habitat types have been primarily based on definitions 

ǇǊƻǾƛŘŜŘ ōȅ ¢ŜǊǿƛƭƭƛƎŜǊ /ƻƴǎǳƭǘƛƴƎΩǎ bƻǊǘƘŜŀǎǘ wŜƎƛƻƴŀƭ /ƻƴǎŜǊǾŀǘƛƻƴ Synthesis.  

 

¢Ƙƛǎ Ƙŀōƛǘŀǘ ǎȅƴǘƘŜǎƛǎ ǎŜǊǾŜǎ ǘƻ άƛŘŜƴǘƛŦȅ ǘƘŜ ŜȄǘŜƴǘ ŀƴŘ ŎƻƴŘƛǘƛƻƴ ƻŦ ǿƛƭŘƭƛŦŜ Ƙŀōƛǘŀǘǎ ŀƴŘ ŎƻƳƳǳƴƛǘȅ 

ǘȅǇŜǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ ǎǇŜŎƛŜǎ ƛŘŜƴǘƛŦƛŜŘέ ό9ƭŜƳŜƴǘ нύ ƻƴ ŀ ǊŜƎƛƻƴŀƭ ǎŎŀƭŜ ŀƴŘ ǇǊƻǾƛŘŜ a 

framework for interstate consistency to support regional conservation efforts. As such, landscapes and 

seascapes of the Northeast U.S. were determined by using the NatureServe Biotics 5 habitat 

classifications and tailoring them to regional physiography. This work was undertaken by Terwilliger 

Consulting Inc. and the NEFWDTC, which ensured that certain ephemeral and subterranean habitat 

types would be captured in the main classification system. Habitat modifiers, also developed by 

Terwilliger Consulting Inc. and the NEFWDTC, supplement the broader habitat types by communicating 

https://northeastwildlifediversity.org/project/northeast-regional-conservation-synthesis-2025-state-wildlife-action-plans
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specific species requirements for land managers. These include, but are not limited to, habitat niches 

όάŦŜŀǘǳǊŜǎέύΣ ǾŜƎŜǘŀǘƛǾŜ ǎǇŜŎƛŜǎ ŎƻƳǇƻǎƛǘƛƻƴ όάǘȅǇŜέύ, ŀƴŘ ƭŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ όάƴƻ-ǘƛƭƭέ ƻǊ άǘƛƭƭ 

ŀƎǊƛŎǳƭǘǳǊŜέύΦ  

 

The basic structure laid out in the Northeast Lexicon was retained in this version of the Plan. The three-

level hierarchy was left unchanged, with a Habitat Type (the SGCN pairing-unit) nested within a Habitat 

Category (the broad ecosystem category) nested within a Habitat Class (Terrestrial, Freshwater, Marine, 

or Novel). However, in employing this classification tool for Virginia, modifications were made to tailor 

habitat types to the CƻƳƳƻƴǿŜŀƭǘƘΩǎ ǇƘȅǎƛƻƎǊŀǇƘȅ ŀƴŘ ǘƻ ǎƛƳǇƭƛŦȅ ǘƘŜ ǇŀƛǊƛƴƎ ǇǊƻŎŜǎǎ ŦƻǊ the TAC. 

Iŀōƛǘŀǘ ǘȅǇŜǎ ǿŜǊŜ ŀŘŘŜŘΣ ŘŜƭŜǘŜŘΣ ŀƴŘ ŜŘƛǘŜŘ ŦǊƻƳ ǘƘŜ .ƛƻǘƛŎǎ р ŘŜŦƛƴƛǘƛƻƴǎΦ άIŜŀŘǿŀǘŜǊ {ǘǊŜŀƳǎέ ŀƴŘ 

ά{ŀǾŀƴƴŀǎέ ǿŜǊŜ ŀŘŘŜŘΤ άhǇŜƴ !ƭǇƛƴŜ ¦ǇƭŀƴŘ,έ άDǊŜŀǘ [ŀƪŜǎ,έ ŀƴŘ ά±ŜǊƴŀƭ tƻƻƭǎέ ǿŜǊŜ ŘŜƭŜǘŜŘ; and 

changes were made to the definitions and hierarchical classification of several others. All habitat types 

ŎƻƴǎƛŘŜǊŜŘ άǿƻǊƪƛƴƎ ƭŀƴŘǎέ (see page 90) were pulled out of Natural Habitat Categories and considered 

in a parallel definition process. This effort will be articulated later in this Plan. Additionally, habitat 

modifiers were altered to provide details on life-stage usage of habitat types by SGCN. The SGCN were 

paired with habitat types if they bred, developed their young, fed, wintered or hibernated, or stopped 

over (during migration) in them. This excludes using habitat types that wildlife used simply as corridors, 

or just to navigate between preferred habitats. This should not be interpreted to mean the wildlife 

corridors are not important.  Many wildlife habitat corridors provide important migratory, dispersal, and 

movement habitats, and when a corridor is functionally of high ecological integrity and of a large size, 

habitats in these corridors may be providing essential habitat for major life stages for a species. For 

ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǿƛƭŘƭƛŦŜ Ƙŀōƛǘŀǘ ŎƻǊǊƛŘƻǊǎ ŀƴŘ ǘƘŜƛǊ ƛƳǇƻǊǘŀƴŎŜΣ ǎŜŜ ǎŜŎǘƛƻƴ ά²ƛƭŘƭƛŦŜ Iŀōƛǘŀǘ 

Corridors and Connectivity (Page 97.)έ    

 

These habitat type definitions serve as the basis for the Virginia online tool habitat layer and the habitat 

summaries included later in this Plan. They have also been used to provide aggregate statistics on critical 

SGCN habitats which inform broader conservation efforts. It was our intent to create a system which is 

usable at multiple landscape scales.  

 

Habitat Advisory Committees (HACs), modeled after the TAC, were formed to supply robust summaries 

for each habitat type listed above. Like the TACs, the HACs were composed of both internal and external 

experts. Beyond engaging DWR staff, who provided substantial authorship, individuals from the Virginia 

Department of Conservation & Recreation's Division of Natural Heritage, Virginia Department of 

Forestry, and The Nature Conservancy developed summaries. In some cases, a single individual was 

responsible for one or more habitat type summaries with which they had a deep knowledge. However, 

the development of descriptions of some habitat groups, such as "Riverine," required more intensive 

coordination among an array of several authors due to less clearly defined boundaries of the included 

habitat types.  

 

Each of these habitat summaries includes a general description, current extent, historic extent, habitat 

threats, and potential conservation actions. Additional requirements were introduced, where 

appropriate, including (but not limited to) sections detailing species relationships to urban or 

agricultural development, age class descriptions, hydrologic regimes, and use as a working land. The 
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information gleaned from these summaries, particularly that which explicitly concerns conservation 

threats and actions, does not serve as the basis for their SGCN analogues, which were supplied by the 

TACs and are required elements of every Wildlife Action Plan. Instead, these habitat threats and actions 

focus on landscape-scale challenges which may be the most pressing issues for SGCN, but which are 

potentially managed by different individuals or entities. Any Wildlife Action Plan would be remiss to 

exclude a landscape perspective from its conservation recommendations, both in the immediate 

implications of carrying out that conservation work and for the broader purpose of conceptualizing the 

ŎǳǊǊŜƴǘ ǎǘŀǘǳǎ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǿƛƭŘƭƛŦŜΦ 

 

Twenty-seven habitat summaries are listed below, along with CMI-produced maps which roughly display 

their distribution throughout the commonwealth. Every summary lists its primary author or group of 

authors, whose work has been invaluable to the 2025 Wildlife Action Plan. 

 

Habitat Descriptions 

 
Forests & Woodlands  

Jean Lorber, The Nature Conservancy  

 

Forested uplands represent a large majority of natural cover across the state. Upland forest cover 

steadily expanded during the first half of the 20th century, as abandoned farmland turned into 

successional forestland. However, this expansion soon peaked, with forest loss from urban/suburban 

expansion beginning to outpace the aforementioned forest gain. Total forest acreage in Virginia has 

stabilized in the last several decades at around 16 million acres.   

 
Forest Lands - Rapidan WMA  

There is a great diversity of upland forest communities in Virginia.  Broadly speaking, the easternmost 

Coastal Plain contains significant managed and natural loblolly pine stands, while the westernmost 

Appalachian Mountains are dominated by natural mixed oak stands, with the central Piedmont 

representing a transition between the two. While 118 species of trees have been found on forested 

uplands in Virginia, only 15 species represent the great majority of the forest canopy.   
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Figure 3.3. Forest Lands in Virginia 

¢ƘŜ /ƻŀǎǘŀƭ tƭŀƛƴΩǎ ǳǇƭŀƴŘǎ Ŏƻƴǘŀƛƴ ǎƛƎƴƛŦƛŎŀƴǘ ŀƳƻǳƴǘǎ ƻŦ ƭƻōƭƻƭƭȅ ǇƛƴŜ ǇƭŀƴǘŀǘƛƻƴǎΣ ǘȅǇƛŎŀƭƭȅ ƳŀƴŀƎŜŘ 

on a 30ς40-year rotation. However, natural pine/hardwood stands represent over half of upland 

acreage and are fairly evenly distributed in age, ranging from 0-100 years old.  In the plantations, 

loblolly-focused management results in little room for other species; it is over 80% of forest volume. In 

the natural stands, tulip poplar is numerous, followed closely by oaks, then sweetgum.  There is still a 

sizeable component of loblolly pine, with numerous other hardwood species like red maple, American 

beech, swamp tupelo filling out the remaining growing space.   

 

¢ƘŜ tƛŜŘƳƻƴǘΩǎ ǳǇƭŀƴŘǎ Ŏƻƴǘŀƛƴ ŀƴ ƻǾŜǊŀƭƭ ƭƻǿŜǊ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ƭƻōƭƻƭƭȅ ǇƛƴŜ ǇƭŀƴǘŀǘƛƻƴǎΣ ǿƛǘƘ ǘƘŜ 

Southside subregion home to much of it.  The pine plantations here are dominated by loblolly, managed 

on the same 30ς40-year ǊƻǘŀǘƛƻƴΦ ¢ƘŜ ƴŀǘǳǊŀƭ ǎǘŀƴŘǎ ǘƘŜ tƛŜŘƳƻƴǘΩǎ ǳǇƭŀƴŘǎ ŀǊŜ ŦŀƛǊƭȅ ŜǾŜƴƭȅ 

distributed in age, with more acreage in the 20ς100-year range, and lesser amounts either older or 

younger. In the natural stands, oaks and yellow poplar are equally dominant, each representing ~30% of 

forest volume.  The remaining growing space is occupied by loblolly and Virginia pine, with smaller 

amounts of hardwoods, like red maple, hickories, and sweetgum.    

 

¢ƘŜ aƻǳƴǘŀƛƴ ǊŜƎƛƻƴΩǎ ǳǇƭŀƴŘǎ ŀǊŜ ŀƭƳƻǎǘ ŜȄŎƭǳǎƛǾŜƭȅ ŘƻƳƛƴŀǘŜŘ ōȅ ƴŀǘǳǊŀƭΣ ƳƛȄŜŘ-oak and hardwood 

ǎǘŀƴŘǎΣ ǿƛǘƘ ȅŜƭƭƻǿ ǇƛƴŜǎ ǊŜƭŜƎŀǘŜŘ ǘƻ ŘǊƛŜǊ ŀƴŘ ƻǘƘŜǊǿƛǎŜ ƳŀǊƎƛƴŀƭ ǎƛǘŜǎΦ ±ƛǊƎƛƴƛŀΩǎ ǎƛƴƎƭŜ ƭŀǊƎŜǎǘ land 

ownership is found here: the George Washington and Jefferson National Forest, representing about a 

ǘƘƛǊŘ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ŦƻǊŜǎǘǎ ŀǘ мΦу Ƴƛƭƭƛƻƴ ŀŎǊŜǎΦ  ¦ǇƭŀƴŘ ŦƻǊŜǎǘ ƛƴ ǘƘŜ aƻǳƴǘŀƛƴǎ ƛǎ ǿŜƛƎƘǘŜŘ ƘŜŀǾƛƭȅ 

towards older age classes (80-120 years), especially on public lands; young forest makes up just 3% of 

acreage on public lands and 10% of private lands. True old-growth forest is relatively rare, but much of 

the public lands are approaching the age threshold for old-growth.  Oaks represent close to 50% of 

forest volume, with other hardwoods like tulip poplar and red maple, as well as white pine, occupying 

smaller (but increasing) amounts of growing space, especially on more productive sites. Pitch, Virginia, 
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shortleaf and table-mountain pines are found on less productive sites, while subcanopy tree species like 

blackgum and sourwood persist throughout.   

 

¢ƘŜ ŘŜǎƛƎƴ ƻŦ ǘƛƳōŜǊ ƘŀǊǾŜǎǘƛƴƎ ƛƴ ±ƛǊƎƛƴƛŀΩǎ ǳǇƭŀƴŘǎ ƛǎ ŘƛŎǘŀǘŜŘ ƳƻǊŜ ōȅ ŦƻǊŜǎǘ ǘȅǇŜ ǘƘŀƴ ōȅ ƎŜƻƎǊŀǇƘƛŎ 

region. In both the Coastal Plain and Piedmont, pine plantations are typically managed with a regular 

series of thinnings, culminating with a final clearcut around age 30.  That said, more recent changes in 

markets have caused landowners to shorten their rotations due to increasing pulpwood prices, and 

stagnant sawtimber prices make shorter rotations attractive.  This trend has slowed during the past 

year. In all three regions, natural oak and hardwood stands are typically harvested using diameter-limit 

or selection methods, a practice that is believed to be harmful to the long-term viability of the forest 

resource.   

 

aŀƴȅ ƻŦ ǘƻŘŀȅΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ǘƘŜ ŦƻǊŜǎǘŜŘ ǳǇƭŀƴŘǎ ǎǘŜƳ ŦǊƻƳ ƳŀƴŀƎŜƳŜƴǘΣ ƻǊ ƭŀŎƪ 

thereof, that leaves out dynamics which shaped these forest ecosystems. For millennia, fire was an ever-

present force across Virginia, curating the assemblage of species that could thrive and persist in the 

forest.  Indigenous burning and natural ignition were regular occurrences, giving rise to a mosaic of 

forests, woodlands and savannas, each providing a distinct habitat type.  Fire also favored oaks and 

longleaf pine, which have been proven to serve a foundational role in their respective ecosystems. 

These foundational species harbor and enable higher levels of biodiversity by their presence, creating 

richer and more resilient ecosystems. After a century of fire suppression, the structural mosaic and 

foundational species described above are declining, along with the animal species that thrive with them.   

 

The specifics of this conservation challenge vary by region. In the Coastal Plain, young forest is still 

abundant due to actively managed pine plantations.  However, a shift to more chemical-intensive site 

preparation practices has reduced the ecological value of that young forest habitat. The lack of old pine 

stands represents its own challenge to high conservation value species like the Red-cockaded 

Woodpecker.  That said, loblolly pine is fire-adapted, and compatible with many of the fire-related 

conservation practices common to longleaf pine savanna management.  In the Mountains, young forest 

is relatively rare.  Even more pressing is the lack of open woodland conditions; woodlands are believed 

to have been several times more common than early successional forest.  Additionally, red oak species 

are rapidly approaching an age where natural mortality increases.  Furthermore, the next generation of 

oak seedlings is not present, outcompeted by maples and poplars in the absence of fire. The same is 

true for yellow pine ǎǇŜŎƛŜǎΣ ŀƭōŜƛǘ ŦƻǊ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ǊŜŀǎƻƴǎΦ Lƴ ǘƘŜ tƛŜŘƳƻƴǘΩǎ ƳƛȄ ƻŦ ƻŀƪ ŀƴŘ ǇƛƴŜ 

forests, all the challenges described in the Coastal Plain and Mountains are relevant.    

 

The likelihood of rapidly changing climatic conditions also represents a threat to the uplands of all three 

regions.  Future projections show a hotter climate with more drought.  While overall annual 

precipitation will remain steady, rainfall will be concentrated in fewer, larger events, leading to more 

runoff and less water available to vegetation. All regions will therefore experience more heat and 

drought stress, leading to decreased productivity and higher tree mortality. In the hardwood-dominated 

regions, the trajectory of the current forest is misaligned with the future climate. Mesic species like red 

maple and tulip poplar are on the rise, enabled by the previous century of fire suppression and moist 

climate. Over the next few decades, these species will continue to gain dominance at the expense of 
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oaks.  However, they will eventually begin to suffer under the future climate and recede.  Unfortunately, 

a generation of oak seedlings will have been lost during that time, and the remaining, aging oak canopy 

will be ill-equipped to produce a new generation. What species fill the vacuum is up for debate.   

 

While the conservation challenges vary by region, two types of actions would address many of them: 

protecting priority blocks of high-functioning forestland and enhancing forest management within 

those blocks.  There are existing prioritization exercises that could be utilized, based on ecology (e.g. 

Resilient Land Mapping Tool) or ecology paired with socio-economic factors (e.g., VaNLA). The 

resourcing of voluntary land protection tools like conservation easements would secure the continued 

existence of the working forest landscape. To improve the condition of that protected forest landscape, 

a comprehensive advocacy and landowner assistance campaign could be established (e.g., 5hCΩǎ 

Hardwood Initiative). Many of the challenges listed above can be addressed with practices found in 

existing cost-share programs.  Ideally, both of these steps would be conducted in collaboration with 

forest industry and localities and informed by strategic planning and visioning to create maximum 

awareness and engagement by all parties.  

 

Boreal Forests  

Greg Estoll, Virginia Department of Forestry  

 

Evidence suggests red spruce grew over a larger range before widespread logging and wildfires in the  

early 1900s.  Northern hardwood species, and associates, claimed many areas ς including those below 

орллΩΦ  .ƻǊŜŀƭ ŦƻǊŜǎǘ ŎƻƳǇǊƛǎŜǎ approximately мосΣллл ŀŎǊŜǎ όϤрс҈ ƻŦ ŦƻǊŜǎǘ ŀōƻǾŜ орллΩύΦ  ¢ǿƻ ƭŀǊƎŜ 

areas (Mt. Rogers/Whitetop and northwest Highland County) contain most of the two primary subtypes, 

spruce/fir (~12,000 acres total) and northern hardwoods (~40,000 acres total).  Multiple associate 

subtypes, such as eastern white pine, northern red oak, and mixed hardwoods, are found nearby and 

scattered along ridgetops from Wise County to Shenandoah National Park in the Appalachian Plateau, 

Blue Ridge, and Ridge and Valley provinces.     

 

 

Boreal Forest - Mt. Rogers NRA  

https://www.maps.tnc.org/resilientland/#/explore
https://www.dcr.virginia.gov/natural-heritage/vaconvisvnla
https://dof.virginia.gov/forest-management-health/landowner-assistance/hardwood-initiative/
https://dof.virginia.gov/forest-management-health/landowner-assistance/hardwood-initiative/
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Boreal forests, defined as forested high-ŜƭŜǾŀǘƛƻƴ όҔорллΩύ ǳǇƭŀƴŘǎ ǿƛǘƘ ǎǘǊǳŎǘǳǊŜ ƛƴŦƭǳŜƴŎŜŘ ōȅ 

shallower soils, increased precipitation, and severe weather that are rich in northern latitude species, 

vary in structure, age, size, species composition and productivity.  Cool, moist sites with organic rich soils 

differentiate from other high elevation forests.  Red spruce dominates highest elevation areas with 

ƴŜŀǊƭȅ ǇǳǊŜ ǎǘŀƴŘǎ όƻŎŎŀǎƛƻƴŀƭƭȅ ƳƛȄŜŘ ǿƛǘƘ ōŀƭǎŀƳ ƻǊ CǊŀǎŜǊ ŦƛǊύΦ   aƻǎǘ ƭŀǊƎŜǊ ǘǊŜŜǎ ŀǊŜ җмлл ȅŜŀrs old, 

yet younger trees exist, including seedlings and saplings.  Both gradations and hard edges exist between 

spruce and hardwood trees.  Virginia northern hardwoods contain sugar maple, American beech, and 

yellow birch, along with black cherry, black birch, red maple, American mountain-ash, striped maple and 

mountain maple.   

 

Associate boreal species include eastern white pine, eastern hemlock, northern red oak, white oak, 

yellow buckeye, serviceberry, pin cherry, mountain magnolia, and basswood.  Predominant species are 

shade tolerant, with a fringe of other species that regenerate solely in gaps.  Productivity varies from 

good to poor based on soil, primarily depth, and exposure to wind, with short trees indicative of harsh 

growing conditions.   

 

Structure is often uneven-aged, or uneven-sized, from small-scale disturbances and tree mortality often 

induced by extreme cold temperatures, wind, snow and/or ice.  Most species include trees within each 

appropriate size class; oaks, black cherry, and basswood are exceptions with insufficient replacement 

trees ς without greater canopy modification, these portions of the boreal forest will shift toward shade 

tolerant species.  Eastern hemlock also has inadequate small trees due, in part, to impacts of hemlock 

woolly adelgid.  Understory vegetation is usually lush, except in the shadiest areas, and includes species 

uncommon elsewhere.  Forbs, sedges, grasses, brambles, and mosses are common, along with 

deciduous shrubs and patches (sometimes very large) of evergreen rhododendron and/or mountain 

laurel shrubs.     

 

Springs, seeps, small streams, and occasionally bogs are commonplace.  Boreal forests provide valuable 

ecosystem water service with infiltration and filtration.  In addition to fully forested areas along slopes 

and ridges, boreal forests also include boulderfield areas usually dominated by yellow birch, and shrub 

or open balds (mostly small acreage openings) often with hawthorn on the edges.  For further 

descriptions, the ±ƛǊƎƛƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ /ƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ wŜŎǊŜŀǘƛƻƴΩǎ bŀǘǳǊŀƭ /ƻƳƳǳƴƛǘƛŜǎ ƻŦ ±ƛǊƎƛƴƛŀ 

Classification of Ecological Groups and Community Types includes five forest types and two balds or 

barrens.     

 

Invasive plants, invasive pests, native pests, competitors, and potential climate shifts each pose a risk for 

boreal forests.  Invasive plants are minimal due to limited human use and disturbances and unsuitable 

climatic conditions.  However, some invasive plant species will push into the boreal forest especially 

where disturbances occur.  The invasive pest emerald ash borer will continue to eliminate white ash as a 

component; hemlock woolly adelgid continues to weaken or kill eastern hemlock; balsam woolly adelgid 

has caused massive declines of native firs in other areas; spongy moth creates periodic widespread 

disturbance and mortality; beech leaf and bark diseases may cause declines in a primary species.  The 

native southern pine beetle occasionally causes mortality in red spruce, hemlock, and white pine.  New 

York, hayscented, and bracken ferns are present in some areas, and evergreen wood fern is common.  

https://www.dcr.virginia.gov/natural-heritage/natural-communities/ncintro
https://www.dcr.virginia.gov/natural-heritage/natural-communities/ncintro
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These species are aggressive competitors that can impede tree regeneration especially when coupled 

with high white-tailed deer density.   

 

There is limited evidence that higher elevations may be more resistant to warming temperatures; 

nevertheless, under the scenario of warmer summer temperatures and similar precipitation, the boreal 

forest will likely shrink as summer temperature and moisture stress push suitable conditions to higher 

elevations; for example, red spruce maximum mean monthly temperature is ҖсуϲCΦ  wŜŘ ǎǇǊǳŎŜ ŀƴŘ ŦƛǊǎ 

may be prone to increased winter damage from periods of intense cold especially if mean fall, winter 

and spring temperatures are higher (which will otherwise aid growth). Genetic diversity is also low, 

indicating low phenological variation possible.  As spruce and fir are only present at high elevation sites 

όŀ ŦŜǿ ŀǘ ϤнтллΩύΣ ǘƘƛǎ ŀƭǊŜŀŘȅ ǊŀǊŜ ǊŜǎƻǳǊŎŜ Ƴŀȅ ōŜ ŘƛƳƛƴƛǎƘŜŘΦ  aƻǎǘ ƻǘƘŜǊ ōƻǊŜŀƭ ŦƻǊŜǎǘ ǎǇŜŎƛŜǎ ƘŀǾŜ 

greater plasticity and occur at lower elevations; however, their geographic and elevation range will likely 

decrease.  Oaks, as a component, face a challenge as there is little advance regeneration present to 

allow for movement.  Warming temperatures may also lead to increased pest issues and susceptibility to 

wildfire.    

 

The majority of boreal forest is government-owned or is protected by a conservation easement; 

however, there are unprotected private lands, including some Fraser fir Christmas tree farms.  Grazing 

of balds and clearing for additional pasture are potential threats as are new homes fragmenting and 

reducing (albeit small) sections of forest.  Invasive plant species spread increases with grazing and home 

building. 

   

Many animals are associated with boreal forests and a number are dependent upon the habitat 

provided, especially the spruce/fir component.  These include northern flying squirrel, snowshoe hare, 

northern saw-whet owl, hermit thrush, magnolia warbler, golden-crowned kinglet, red-breasted 

ƴǳǘƘŀǘŎƘΣ ǿƛƴǘŜǊ ǿǊŜƴΣ ǇƛƎƳȅ ǎŀƭŀƳŀƴŘŜǊΣ ŀƴŘ ²ŜƭƭŜǊΩǎ ǎŀƭŀƳŀƴŘŜǊΦ  Lƴ ŀŘŘƛǘƛƻƴΣ ōǊƻǿƴ ŎǊŜŜǇŜǊΣ 

mourning warbler, and yellow-bellied sapsucker breed only in the northern hardwood subtype.   

Proper forest management can improve forest and/or wildlife habitat conditions.  Generally, total 

harvesting is unsuitable.  Planting red spruce seedlings to increase range, and genetic diversity, is 

possible and has occurred recently.  Prime locations are cool, moist, fog-shrouded, snow-laden sites 

with some shade.  Road or trail construction and maintenance should utilize best management practices 

to minimize erosion, water quality impacts, and invasive plant species introductions.  Additional acres 

could also be protected with conservation easements.  

  
Grasslands  

Ron Hughes, Virginia Department of Wildlife Resources  

 

Grasslands are plant communities dominated by grasses, sedges, and non-woody forbs that, through 

various factors (such as soils, grazing, fire, weather) remain in an open condition. Grasslands can vary 

tremendously in size, structure, function, and species assemblages, from natural prairies and high-

elevation grassy balds to human-influenced old fields, pastures, and hay fields. They can range in size 

from a few acres to hundreds. Grasslands provide important ecosystem services beyond wildlife habitat. 
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World-wide, grasslands sequester approximately 34% of the global terrestrial carbon stock, help 

mitigate soil erosion and minimize run off and improve water quality (Colvig 2024).  

 

 Grasslands are one of the most imperiled ecosystems in North America. Natural grasslands in the East 

were open, grass-dominated areas interspersed with trees (Hanberry and Noss 2022). The historical 

extent and distribution of natural grasslands in Virginia is unclear. During early colonial settlement (ca. 

1630), it was purported that Virginia was 96% forested (Weakly et al. 2012). The remaining 4% 

(~2,000,000 acres) was in other cover types. How much of the 4% was grasslands is unknown. Historical 

records, local demographics, and the fossil record suggest natural grassland ecosystems in the East may 

have been more extensive than once thought. Fossils of specialized grassland birds, such as the greater 

prairie-ŎƘƛŎƪŜƴΣ IŜƴǎƭƻǿΩǎ ǎǇŀǊǊƻǿΣ ŀƴŘ ǎŀǾŀƴƴŀƘ ǎǇŀǊǊƻǿ found in the East indicated grasslands were 

important components of eastern North America.    

 

The post-settlement period (1630-1860) is considered the most far-reaching period of human influence 

affecting ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ ŀōǳƴŘŀƴŎŜ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƴŀǘƛǾŜ ŦƭƻǊŀ ŀƴŘ Ŧŀǳƴŀ ό²Ŝŀƪƭȅ et at. 

2012). Further, land use changes over the sixty years following the Civil War caused major ecosystem 

changes that includes loss of more than 90% of the grasslands in the United States (Colvig 2024). In the 

East, natural grasslands were often converted to agriculture and other uses, causing significant loss of 

this habitat and associated wildlife. Non-native plants were established for grain and hay, and 

development expanded. By the 1920s, most of the natural grasslands were lost, and populations of 

associated wildlife species were at all-time lows. During this period, though, modern conservation values 

emerged concurrent with a period of farm abandonment. Fallow pastures and fields became old field 

habitat that ŦǳƴŎǘƛƻƴŜŘ ŀǎ άŀǊǘƛŦƛŎƛŀƭέ ƎǊŀǎǎƭŀƴŘǎΦ IƻǿŜǾŜǊΣ ƻǾŜǊ ǘƛƳŜΣ ƳŀƧƻǊ ŘŜǾŜƭƻǇƳŜƴǘǎ ƛƴ ŀƎǊƛŎǳƭǘǳǊŜ 

resulted in a shift toward habitat loss again as fallow fields and open lands were converted to 

agricultural use. These uses emphasized maximum use of space, highly mechanized machinery, genetic 

engineering of crop plants, and the advent of chemical pesticides and fertilizers. By the 1980s, land 

managers realized the plight of grassland habitat and wildlife loss and targeted open land for 

conservation across Virginia. Consequently, grassland conservation on both public and private l ands 

began, slowing the decline of this imperiled habitat and associated wildlife species. Grasslands serve as 

Maintained Grassland - C.F. Phelps WMA  
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vital wildlife habitat for 274 Species of Greatest Conservation Need (SGCN) identified in the Virginia 

Wildlife Action Plan.  
 

 
Natural grasslands are rare in Virginia. The DNH lists the few known natural grasslands found in Virginia.  

Not only grasslands (prairies), but Piedmont woodlands and savannas τ open forest communities 

dominated by grasses and forbs τare included in this listing. Most of the natural grasslands listed are 

human-ƛƴŦƭǳŜƴŎŜŘ ŀƴŘ ŦƻǳƴŘ ƻƴƭȅ ǿƛǘƘƛƴ ±ƛǊƎƛƴƛŀΩǎ tƛŜŘƳƻƴǘ ƳƛƭƛǘŀǊȅ ōŀǎŜ ǘǊŀƛƴƛƴƎ ƎǊƻǳƴŘǎ όe.g., Marine 

Corps Base Quantico, Fort Barfoot, and Fort A. P. Hill) (Weakly et al. 2012). These habitats are disturbed 

by random incendiary round fires that are of the size, intensity, and frequency comparable to pre-

settlement fire regimes; thus, perpetuating healthy ecosystems (Fleming et al. 2013). Only one natural 

high-elevation grassy bald, spanning roughly 200 acres, exists in Virginia on Whitetop Mountain in 

DǊŀȅǎƻƴ /ƻǳƴǘȅ ό²Ŝŀƪƭȅ Ŝǘ ŀƭΦ нлмнύΦ aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ±ƛǊƎƛƴƛŀΩǎ ƴŀǘǳǊŀƭ ƎǊŀǎǎƭŀƴŘ 

ecosystems can be found in the VDCRNH Natural Communities Classification of Ecological Groups and 

Community Types for Piedmont Oak-Hickory Woodlands, Savannas, and Grasslands as well as Southern 

Appalachian Shrub and Grass Balds.  

 

!ǇǇǊƻȄƛƳŀǘŜƭȅ ол҈ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƭŀƴŘ ōŀǎŜ ƛǎ ƛƴ ŀƎǊƛŎǳƭǘǳǊŀƭ ǳǎŜΦ hŦ ǘƘŀǘΣ ŀ ƳǳŎƘ ǎƳŀƭƭŜǊ ǇƻǊǘƛƻƴ όƴƻǘ 

known) is in agricultural use that functions as grassland (some hay and pasture) yet are not managed 

directly to benefit wildlife (e.g., haying fields during the breeding and nesting season). An even smaller 

ǇƻǊǘƛƻƴ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ŦǳƴŎǘƛƻƴŀƭ ƎǊŀǎǎƭŀƴŘǎ ŀǊŜ ǇǊƻǘŜŎǘŜŘ ŀƴŘ ƳŀƴŀƎŜŘ ƻƴ ǇǳōƭƛŎ ƭŀƴŘǎ όŜΦƎΦΣ ǇŀǊƪǎΣ 

battlefields, natural area preserves, military installations). Some private landowners manage their lands 

as grasslands, mainly with the help of Federal cost share programs. These habitats are important to a 

ǾŀǊƛŜǘȅ ƻŦ ±ƛǊƎƛƴƛŀΩǎ {D/b, such as the eastern meadowlark, grasshopper sparrow, and northern 

bobwhite as well as seven SGCN bumble bees, monarch butterfly, and other native pollinators. In 

addition, these habitats are important to a variety of transient and wintering bird species, such as the 

short-eared owl and dickcissel.   

 

Figure 3.4. Open Lands in Virginia  

https://www.dcr.virginia.gov/natural-heritage/natural-communities/ncta2
https://www.dcr.virginia.gov/natural-heritage/natural-communities/ncta2
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¢ǿƻ ǇǊƛƳŀǊȅ ƛǎǎǳŜǎ ǘƘǊŜŀǘŜƴ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƎǊŀǎǎƭŀƴŘ ƘŀōƛǘŀǘǎΥ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ 

lack of disturbance factors and regimes. Open land is attractive to humans for development and 

agriculture and is easily converted to those uses. The lack of disturbance factors and regimes hinder 

ecological succession and natural processes that keep grasslands in an open and functional state. Given 

ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ŎƭƛƳŀǘŜΣ ƭŀǘƛǘǳŘŜΣ ŀƴŘ ǎƻƛƭǎΣ ±ƛǊƎƛƴƛŀΩǎ ƭŀƴŘǎŎŀǇŜ can support a diversity of open 

habitats including grasslands. During pre-settlement, influences such as natural and anthropogenic fires, 

floods, hurricanes, thunderstorms, tornados, ice storms, large herbivores (e.g. elk, bison) and insect 

outbreaks created and maintained large areas of open habitat within the larger forested landscape 

(Oehler et al. 2006).  However, in modern times, several disturbance factors are controlled (e.g., fire 

suppression). Grasslands must be kept in open state and managed using fire or other tools that control 

establishment and encroachment of woody species. Further, the scale to which grasslands are 

established and managed is challenging yet is important to consider in management decisions.    

 

Shrublands 

Marc Puckett, Virginia Department of Wildlife Resources  

 

As Virginia transitioned from a rudimentary farming economy in the early 1900s to an industrial 

economy after World War II, open lands acres began to be reforested or developed. Though it is difficult 

to assess, shrublands likely peaked in Virginia in the late 1800s to early 1900s. In 1900, it is estimated 

that 80% of Virginia was in open farmland of some kind. And many of the remaining forests were in 

early successional stages due to excessive logging. At that time, methods of maintaining fence lines, field 

edges and uncropped openings were crude. Common equipment like large rotary mowers and modern 

herbicides did not exist. Therefore, shrubby fence lines and shrubby areas around crop fields were 

common. It is hard to estimate the acres of shrubland then, but it would have likely dwarfed the acres of 

ƳƻŘŜǊƴ ǘƛƳŜǎΦ ¦ǎƛƴƎ ŀ ǊƻǳƎƘ ŜǎǘƛƳŀǘƛƻƴ ƻŦ ул҈ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǘƻǘŀƭ ƭŀƴŘ ŀǊŜŀ ȅƛŜƭŘǎ нлΣпллΣллл ŀŎǊŜǎΦ LŦ 

only 10% of that farmed land was in shrub habitat, there would have been over 2,000,000 acres of shrub 

habitat surrounding farmed lands alone, not including young forests in regeneration. Virginia at that 

Shrubland, Virginia Piedmont 
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time was an early-successional species wonderland. However, it was also at a time when soil erosion 

and stream sedimentation likely were at an all-time high.  

  

Loss of shrubland continued with large scale reforestation after World War II. The development of more 

intense farming methods, feeding more people on far fewer acres, modernization of forestry and 

conversion of many farmed acres to pine plantations, coupled with human population growth and 

development, greatly reduced early successional acres. Today, about 34% of Virginia's land mass is in 

farmed land, consisting largely of row crops and pasture and hay land. These modern farmed acres are 

managed with effective herbicides and brush control techniques, making shrubland less common now 

ǘƘŀƴ ŀ ŎŜƴǘǳǊȅ ŀƎƻΦ ¢ƘŜ ǉǳŜǎǘƛƻƴ ǊŜƳŀƛƴǎΣ ǘƘƻǳƎƘΣ ǿƘŀǘ ŘƛŘ ±ƛǊƎƛƴƛŀΩǎ ǇǊŜ-European settlement 

ƭŀƴŘǎŎŀǇŜ Ŏƻƴǎƛǎǘ ƻŦΚ !ǊŜ ǘƻŘŀȅΩǎ ǎƘǊǳōƭŀƴŘǎ ǎǳōǎǘŀƴǘƛŀƭƭȅ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘƻǎŜ ƻŦ ǇǊŜ-colonization 

times? Considering that aboriginal people practiced rudimentary farming for centuries, often relying on 

prescribed fire to set back plant succession, it is likely that a significant component of shrubland existed 

during pre-colonial times. Historical accounts of large expanses of switch cane dominated lowlands and 

hunting grounds written about by eastern bison hunters, and valleys described as consisting of native 

grasses and forbs suggests that shrublands may have been common. Since VirgiƴƛŀΩǎ ŎƭƛƳŀǘŜ ƛǎ ƭŀǊƎŜƭȅ ŀ 

mesic one, and soils are fair to good in many areas, the natural tendency here is for open lands to revert 

to older forests over time. It is hard to assess what a purely natural landscape in Virginia would look like. 

Shrublands would exist due to natural occurrences like hurricanes, tornadoes, and wildfires, along with 

some grazing by large ruminants, but to what extent is speculation.  

  
A better analysis is to look at the last twenty years, recognizing that the shrublands category includes 

clearcuts, or young forests in regeneration. Whether they are naturally regenerating hardwoods or pine 

plantations of some type, these lands still provide the majority of shrublands in Virginia. Depending on 

location, soil type and site index, clearcuts may exist in a shrubland structure from two to ten or more 

years post-harvest (transitioning from forb- and brier thicket-dominated areas to those dominated by 

low growing saplings and shrubs and pines in many cases). National Land Classification Data from the 

last twenty years show an increase in shrubland in Virginia from approximately 760,000 acres in 2001 to 

992,000 acres in 2021. There was a substantial dip in the acreages following the 2008 economic crisis, 

but a recovery of timber harvesting followed over the last fifteen years. The NLCD does not break down 

these acres by those attributed to timber harvest versus those occurring from other activities. Current 

Řŀǘŀ ǎǳƎƎŜǎǘ ǎƘǊǳōƭŀƴŘ ŎƻƳǇǊƛǎŜǎ ŀōƻǳǘ п҈ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƭŀƴŘǎŎŀǇŜΦ LŦ ƴŜǿ ƳŜǘƘƻŘǎ ŦƻǊ ƳŀƪƛƴƎ ǇŀǇŜǊΣ 

cardboard or building construction materials are not developed that outpace the use of wood, the 

amount of timber harvest and, thus, shrubland in Virginia should stay consistent into the foreseeable 

future.   

  

The DOF tracks timber harvests annually. On average between 200,000 and 250,000 acres of timber 

harvest occurs in Virginia each year. This effort consists of clear-cuts, and timber thinning cuts of various 

intensities. Clear-cutting creates the best opportunity for shrublands, but thinning also increases shrub 

levels in the forested understory. Conducting annual surveys for northern bobwhite and songbirds 

provides some insights into species that rely on shrubs for at least some component of their life cycles. 

When observing near clear-cuts in their early years, shrubland bird species such as bobwhite, yellow-

breasted chat, white-eyed vireo, indigo bunting, rufous-sided towhee, field sparrow, and prairie warbler 
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are commonly heard. It could be argued that these clear-cut derived shrublands do not have the quality 

or plant diversity of more naturally occurring shrublands, or field borders and hedgerows developed 

specifically with planted shrubs, and this is likely true. But the sheer volume of the shrublands provided 

by timber harvest dwarfs all other types. It appears that some of these shrubland species are adapting 

quite well to modern forestry practices that, while they are not perfect in their provision of habitat, 

prove adequate for many species.  

 

While timber harvests will likely maintain substantial acres of shrublands into the foreseeable future, it 

remains critical that those managing state, federal, or private lands recognize the value of and create or 

maintain shrublands where it makes sense to do so. In addition to clearcuts, shrublands can occur on 

rights-of-way, in old pastures and fields, around wetlands, on restored mined lands, and in other odd 

areas. It takes active management to maintain shrublands through time. Some sort of disturbance or 

selective management must occur or many of these shrublands will transition to mature forest. Multiple 

federal incentives programs exist that financially support establishing shrublands such as field borders 

and hedgerows, heavy thinning and burning of thinned pine stands, patch clearcuts and others. The key 

is to increase the awareness of the value of shrublands and other early-successional plant communities 

in the eyes of landowners and the public.  

  
Savannas 

From ±ƛǊƎƛƴƛŀΩǎ 2015 Wildlife Action Plan  

 

Savannas are unique communities dominated by large mature trees, open canopies, low densities of 

young trees, and abundant grass and forb ground covers. A few examples of hardwood savannas occur 

on military installations in northern and eastern Virginia, and small acreages of longleaf pine savanna 

occur on conserved lands in southeast Virginia. Historically, savannas would have been maintained by 

wildfires or anthropogenic fires that would have removed shrubs and young trees while leaving mature 

trees intact. Today, savannas are maintained by prescribed fire. While existing savanna habitats can be 

maintained with management, new savannas are not likely to be created through natural processes.  

 

Pine Savanna - Big Woods WMA 
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While savannas offer unique habitat conditions that can support an assortment of species, they have 

limited economic value. As such, few private landowners can afford to manage their properties to 

include savanna habitat. Historic fire suppression on conserved lands has allowed diverse mixed forest 

communities to exist in areas that were once savanna communities. The only viable means of creating 

and maintaining savannas involves working with public and private landowners to conserve areas 

through acquisition, easement, or agreement and managing those areas with fire to preserve mature 

trees while eliminating younger-aged trees and shrubs. To maximize the benefit of these efforts, 

±ƛǊƎƛƴƛŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŎƻƳƳǳƴƛǘȅ ǎƘƻǳƭŘ ŦƻŎǳǎ ǎǳŎƘ ŜŦŦƻǊǘǎ ƻƴ ŀǊŜŀǎ ŜƛǘƘŜǊ ŀŘƧŀŎŜƴǘΣ ƻǊ ƛƴ ŎƭƻǎŜ 

proximity to, existing savanna habitats.  

 

Savannas historically were related to fire-maintained longleaf pine (LLP) ecosystems in Virginia which is 

at the northern extent of the LLP ecosystem range that stretches from Texas to Virginia. Eighteen 

Longleaf Implementation Teams (LIT) are organized through the Longleaf Alliance, including the Longleaf 

Cooperators of Virginia (LCOV). LCOV is a collaboration of public and private land managers that plans 

and implement conservation actions to benefit longleaf and its species components. Throughout the 

range, connectivity, and conversation of corridors of species movement is important. Species are 

increasingly moving north and west in response to changing environmental conditions. According to The 

Nature Conservancy (TNC). Species are moving 11 miles north per decade. Wildlife corridors identified in 

the Virginia Wildlife Corridor Action Plan (see page 97 for further discussion on wildlife corridors) 

identify these natural pathways that will be used in conservation action. Six conservation lands 

comprised of longleaf pine savanna habitat owned by DWR, the Virginia Department of Forestry (DOF) 

and the Virginia Department of Conservation and Recreation (DCR) and private landowners fall within 

the identified corridor that runs along the Nottoway River (Chub Sandhill, Big Woods WMA, Flippo 

Gentry, Piney Grove, Racoon Creek, and Nottoway Arch). Corridors identified in ConserveVirginia along 

the Blackwater and James River contain four other LLP conservation areas owned by state and federal 

managers (hƭŘ 5ƻƳƛƴƛƻƴ ¦ƴƛǾŜǊǎƛǘȅΩǎ .ƭŀŎƪǿŀǘŜǊ 9ŎƻƭƻƎƛŎŀƭ tǊŜǎŜǊǾŜΣ 5/wΩǎ Antioch Swamp and South 

Quay NAPs and the James River National Wildlife Refuge). These conservation lands will benefit from 

conservation actions that provide connectivity to ensure resiliency of preserved lands over time as well 

as allowing pathways for species movement.   

 

Glades & Barrens  

CǊƻƳ ±ƛǊƎƛƴƛŀΩǎ нлмр ²ƛƭŘƭƛŦŜ !Ŏǘƛƻƴ tƭŀƴ 

 

Glades and barrens are naturally occurring open habitats that are characterized by shallow soils and 

rocky substrates. These habitats generally have a grassy layer with some low shrubs and herbs and 

scattered trees (often less that 40% of tree cover) as well as patches of moss and lichen (Anderson et al. 

2013; Fleming et al. 2013; Comer et al. 2003). Open rocky areas can also be predominant (Comer 2003). 

Glade and barren habitats are found in the central and western portions of the state.  

 

https://dwr.virginia.gov/wildlife/corridors/
https://www.dcr.virginia.gov/natural-heritage/natural-area-preserves/chub
https://dwr.virginia.gov/wma/big-woods/
https://dwr.virginia.gov/wma/flippo-gentry/
https://dwr.virginia.gov/wma/flippo-gentry/
https://www.nature.org/en-us/get-involved/how-to-help/places-we-protect/piney-grove-preserve/
https://www.dcr.virginia.gov/conservevirginia/
https://sites.wp.odu.edu/musselmanpage/
https://www.dcr.virginia.gov/natural-heritage/natural-area-preserves/antioch
https://www.dcr.virginia.gov/natural-heritage/natural-area-preserves/southquay
https://www.dcr.virginia.gov/natural-heritage/natural-area-preserves/southquay
https://www.fws.gov/refuge/james-river
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Glades and barrens represent distinct botanical communities (C. Ludwig, VA Dept. Of Conservation and 

Recreation, Natural Heritage Program, personal communication 2015). Because of their small size, 

prolonged disturbances of glades and barrens can eliminate these botanical communities.  Because 

these habitats tend to be geographically isolated, once a community is eliminated, it may be impossible 

for many species to reoccupy without human intervention. Historic threats to these systems have 

included intense quarrying, which has resulted in loss of many habitat patches and the fragmentation of 

surrounding areas (Anderson et al. 2013). Some glades and barrens occur within agricultural lands, 

which also can lead to fragmentation and degradation of the habitat from overgrazing. The introduction 

of non-native and invasive species threatens native species endemic to these habitats, and recreational 

activities within these habitats often results in trampled vegetation (USFS 2014).  

 

Public and private land conservation is vital, through easement, acquisition, or agreement. As agencies 

and organizations consider land acquisitions, they should consider giving greater priority to conserving 

this unique habitat.  Important management actions include prescribed burns and managing wildfires, 

monitoring and controlling non-native species, and managing the recreational use of areas to prevent 

the trampling of rare plant communities (USFS 2014).  

 

  

Figure 3.5. Glades and Barrens Habitats in Virginia 
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Cliff & Talus  

CǊƻƳ 5/wΩǎ bŀǘǳǊŀƭ /ƻƳƳǳƴƛǘƛŜǎ ƻŦ ±ƛǊƎƛƴƛŀ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ 9ŎƻƭƻƎƛŎŀƭ DǊƻǳǇǎ ŀƴŘ /ƻƳƳǳƴƛǘȅ ¢ȅǇŜǎ - 

Mountain/Piedmont Cliffs  

Cliff and talus plant communities consist of woodlands, shrub, herbaceous communities and/or 

nonvascular vegetation, such as lichen and bryophytes. Vegetation is often sparse and occurring on very 

steep or precipitous bedrock faces. Many habitats are the result of periglacial phenomena. Both 

calcareous and acidic cliff habitats may be formed by incision of high-order streams. Acidic bedrock 

 communities can also occur on erosion-resistant mountain ridges or domes. Communities where 

vegetation is entirely dominated by lichens and bryophytes generally occupy exposed, minimally 

weathered, massive cliffs and boulder fields in the mountains of western Virginia. Habitats vary with 

aspect and other environmental conditions. Local zones or ephemeral seepage may be present.  

 

On south- and west-facing cliffs of carbonate formations, the surficial bedrock, hot microclimates, and 

associated chemical and physical stresses limit overall vegetation cover, woody growth, and species 

richness. Scattered scrub growth is typical. On north-facing limestone or dolostone cliffs, habitats are 

open but sheltered, with limited direct solar exposure. Local zones of ephemeral seepage are frequent. 

Woody vegetation of these more mesic calcareous cliffs in comparatively diverse and often achieves 

larger size than on similar xeric sites. Cliffs on metamorphic and non-carbonate sedimentary rocks are 

poorly documented and known from relatively few siltstone, metasiltstone, and metabasaltic cliffs in the 

western Piedmont and Blue Ridge. Ordovician red mudstone/shale cliffs of the Ridge and Valley Province 

also support communities of this group. All require additional investigation. Habitats probably vary with 

aspect and other microhabitat conditions. Vegetation is generally dominated by umbilicate, foliose, 

and/or crustose lichens, with relatively sparse representation of vascular plants.  

 

¢ƘŜ ǾŜƎŜǘŀǘƛƻƴ ƻŦ ŀŎƛŘƛŎ ŎƭƛŦŦǎ ƛǎ ƎŜƴŜǊŀƭƭȅ ŘƻƳƛƴŀǘŜŘ ōȅ ƭƛŎƘŜƴǎΣ ǿƛǘƘ ǘƘŜ ǳƳōƛƭƛŎŀǘŜ άǊƻŎƪ ǘǊƛǇŜέ ǎǇŜŎƛŜǎ 

especially prominent. Vascular plants are confined to crevices and humus-covered shelves. On drier, 

Cliffs - Photo credit: DCR-DNH, Thomas J. Rawinski 
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south- to west-facing cliffs, vascular species may be very sparse and consist of stunted pines, heathery 

shrubs, and occasionally herbaceous lithophytes. Sheltered, north- to east-facing cliffs often support 

more diverse shrub and herbaceous flora.  

 

Cliff communities are generally considered state-rare, but their conservation status needs further 

investigation. Because of inaccessible locations, stands seem immune from many types of 

anthropogenic disturbance. Scattered individuals of non-native weeds sometimes find footholds on xeric 

cliffs, but are largely excluded by the hot, rocky substrates.  

 

Caves & Karst  

Will Orndorff,  Division of Natural Heritage, Virginia Department of Conservation and Recreation 

 

As of the spring of 2023, the Virginia Speleological Survey has documented 2,953 caves over 10 meters 

in length in Virginia. Ten meters is the international convention for minimum length of passages needed 

to qualify as a cave. Nearly 600 miles of passages have been surveyed within these caves. All but a small 

handful of these caves occur in the Ridge and Valley physiographic province west of the Blue Ridge. 

Biological sampling has been performed in approximately 800 of these caves, resulting in identification 

of over two hundred cave-limited invertebrate species, mostly endemic to Virginia and new to science 

when initially discovered.  Two-thirds of these species are considered globally imperiled or critically 

imperiled with primarily to extremely restricted ranges (G2 or G1 Natureserve Conservation Status 

Rank), with many known from only a single cave or karst system. These accessible and documented 

caves underlie a small portion of a much more vast landscape developed across western Virginia by the 

dissolution over geological time of limestone and dolostone, resulting in a largely internally drained 

landscape called karst. Karst is characterized by sinkholes, disappearing streams, relatively few surface 

streams, large springs, and caves. Over four thousand square miles (> 2.6 million acres) of western 

Virginia is underlain by karst topography, according to mapping by the Virginia Department of Energy. 

 

¢ƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƪŀǊǎǘ ŀƴŘ ŎŀǾŜǎ ƭƛŜǎ ǿŜǎǘ ƻŦ ǘƘŜ .ƭǳŜ wƛŘƎŜΣ ƛƴ ǘƘŜ Ridge and Valley 

province either on valley floors or along the lower slopes of mountain ridges. While a systematic land 

ǳǎŜ ŀƴŀƭȅǎƛǎ ƛǎ ōŜȅƻƴŘ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΣ ƛǘ ƛǎ ŎƭŜŀǊ ǘƘŀǘ ǘƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ±ƛǊƎƛƴŀΩǎ ƪŀǊǎǘ Ƙŀǎ 

been subjected, since European colonization, to major land conversion from forests, woodlands, and 

grasslands to anthropogenic agricultural landscapes characterized dominantly by grazing and row crops, 

with widespread interspersed and upslope silviculture. In parts of the state, land application of chemical 

fertilizer, poultry litter, and biosolids is widespread, as is the use of pre-emergent herbicides and 

pesticides. 

 

There are few cave- or karst-specific regulations in Virginia, although general environmental regulations 

provide varying degrees of protection. The Virginia Cave Protection Act of 1979 established the Virginia 

Cave Board, which provides guidance as requested to citizen and agency stakeholders and maintains a 

list of caves designated as "significant."  Many significant caves are so designated primarily because of 

the species that live in them. The Cave Protection Act also establishes a research permit system for 

scientific studies in caves, prohibits the sale of speleothems (cave formations such as stalactites and 

stalagmites), and exempts landowners from liability should someone be injured in a cave on or beneath 

https://law.lis.virginia.gov/vacode/title10.1/chapter10/
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             Figure 3.6. Caves and Karst 

their property, provided no fee is charged for entry. Solid waste management and stormwater 

management laws regulated by the Department of Environmental Quality contain karst-specific 

provisions, as do septic system siting standards regulated by the Department of Health. Guidelines for 

certified nutrient management plans approved by the Department of Conservation and Recreation 

contain karst specific provisions. 

 

In a broad sense, all subterranean communities share a fundamental dependence on a combination of 

heterotrophic and chemotrophic/chemoautotrophic sources of energy. Around the world, there are 

subterranean communities based on both kinds of systems.  However, most of the food base for the 

ecological groups seen in Virginia appears to be derived from material produced in an autotrophic 

environment and subsequently transported into the subsurface. 

 

The designation and definition of subterranean invertebrate natural communities in Virginia only exists 

to the ecological group level, performed by Dr. David Culver (American University biology professor and 

long-term member of the Virginia Cave Board) under contract to The Nature Conservancy in 1991.  

²ƘƛƭŜ /ǳƭǾŜǊ όмффмύ ŘŜǎŎǊƛōŜǎ ǘƘŜǎŜ ŀǎ ǎƛȄ άŎŀǾŜ ŎƻƳƳǳƴƛǘȅ ǘȅǇŜǎ,έ ǘƘŜ ƭŜǾŜƭ ƻŦ ŘŜǘŀƛƭ ƛǎ ŎƭŜŀǊƭȅ ƳƻǊŜ 

consistent with their designations as ecological groups, and his descriptions lack characteristic 

taxonomic associations necessary for delineation to the community level.  Slightly updated and 

ǎƛƳǇƭƛŦƛŜŘ ŘŜǎŎǊƛǇǘƛƻƴǎ ƻŦ ǘƘŜǎŜ Ƙŀōƛǘŀǘǎ ŀǇǇŜŀǊ ƛƴ ά¢ƘŜ LƴǾŜǊǘŜōǊŀǘŜ /ŀǾŜ Cŀǳƴŀ ƻŦ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΣ 

ǎŜŎƻƴŘ 9Řƛǘƛƻƴέ ōȅ CƻƴƎ et al. 2007 and include lists of species associated with each habitat based on 
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ǎŀƳǇƭƛƴƎΦ  ά¢ƘŜ LƴǾŜǊǘŜōǊŀǘŜ /ŀǾŜ Cŀǳƴŀ ƻŦ ±ƛǊƎƛƴƛŀ,έ (Holsinger et al. 2013) is an annotated list of cave-

limited species known from Virginia but does not provide any habitat pairing. 

 

Aquatic versus terrestrial habitats, combined with the physical habitat and associate sources of food, 

ŦƻǊƳ ǘƘŜ ōŀǎƛǎ ƻŦ /ǳƭǾŜǊΩǎ ǎƛȄ ŎŀǾŜ Ƙŀōƛǘŀǘǎ ŎƻƳƳƻƴ ƛƴ ǘƘŜ !ǇǇŀƭŀŎƘƛŀƴǎΣ ŀƭƭ ƻŦ ǿƘƛŎƘ ƻŎŎǳǊ ƛƴ ±ƛǊƎƛƴƛŀΦ 

¢ƘŜǎŜ Ƙŀōƛǘŀǘ ǘȅǇŜǎΣ ǿƛǘƘ ƴŀƳŜǎ ǎƭƛƎƘǘƭȅ ƳƻŘƛŦƛŜŘ ŦǊƻƳ /ǳƭǾŜǊΩǎΣ ŀǊŜΥ 

 

- Aquatic Cave Stream 

- Aquatic Cave Drip Pool/Epikarstic 

- Aquatic Karst Phreatic Zone 

- Terrestrial Riparian Cave 

- Terrestrial Edaphobitic/Epikarstic Cave 

- Terrestrial Dung/Transitory Organic Matter Cave 

 

Aquatic Cave Stream Habitat 

 

Cave streams are streams that flow through cave systems.  They may have a variety of physical 

structures (e.g., pool/riffle) and substrate (gravel, cobbles, bedrock, hardpan or cemented gravel and 

clay). In general, they are dominantly vadose in nature (above the water table) and commonly exhibit 

turbulent flow. Some cave streams are very dynamic in response to precipitation events, while others 

remain more constant. Cave streams in Virginia are, in many cases, parts of integrated subterranean 

basins that may, in some cases, exceed 100 square miles in area. 

 

There are three sources of water for cave streams. Allogenic water is derived from precipitation that 

landed in nonkarst areas and typically enters the cave as channelized flow captured into the subsurface 

after flowing onto carbonate bedrock. Autogenic waters are derived from precipitation falling on 

carbonate bedrock and may reach the stream through flow into sinkholes, channelized surface flow 

captured by the subsurface, or quite often by slow, mostly vertical movement through the soil and 

epikarst (the upper portion of the bedrock between cave passages and the overlying soil/bedrock 

interface). A third source is phreatic water, where water upwells or spills over from the deeper aquifer, 

forming an underground spring that feeds a cave stream. Any particular cave stream represents a 

combination of one or more of these three sources. 

 

²ŀǘŜǊ ƛƴ ŎŀǾŜ ǎǘǊŜŀƳǎ Ŏŀƴ ǾŀǊȅ ƛƴ ǘŜǊƳǎ ƻŦ άƘŀǊŘƴŜǎǎέ ōŀǎŜŘ ƻƴ ƛǘǎ ǎƻǳǊŎŜΣ ōǳǘ Ƴƻǎǘ ŎŀǾŜ ǎǘǊŜŀƳ ǿŀǘŜǊ 

qualifies as alkaline (bicarbonate water), with dissolved calcium, magnesium, bicarbonate, and 

carbonate ions. Cave streams fed by mostly autogenic sources are commonly saturated and deposit 

calcite in the stream bed, while allogenic-dominated streams are generally unsaturated and do not 

deposit minerals in their beds. 

 

Nutrients in these systems generally flow into cave streams with the water, although nutrients may be 

introduced within the cave (e.g., bats roosting over water).  Culver (1985) considered particulate organic 

matter as the main source of organic carbon in caves, but substantial carbon may also enter as dissolved 

organic carbon.  In both cases, microbial communities may play a role in converting this carbon into 
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forms more usable by higher taxa.  In many cave streams, feeding trails can be observed across 

microbial deposits on the stream substrate. 

 

Cave stream habitats are sensitive to degradation of water quality through introduction of chemical 

contaminants, excess nutrients (Holsinger, 1966), and/or sediment. Cave stream habitats can be 

resilient, especially in case where there are underground tributaries that serve as refugia hydrologically 

connected to impacted portions of the stream.  Cave stream habitats can also be degraded by changes 

in stream flow, both in terms of rate and volume.  Human activities likely to negatively impact cave 

stream habitats include land development, agriculture, water withdrawals, and logging activities.  In all 

of these cases, there are best management practices that may be followed to avoid or reduce impacts to 

cave streams.  However, the implementation of such practices in inconsistent at best and should be 

encouraged. 

 

Fong et al. (2007) list the following faunal orders that, in West Virginia, contain cave-limited taxa 

associated with cave stream communities:  amphipods (Amphipoda), asellid isopods (Isopoda), crayfish 

(Decapoda), hydrobiid snails (Mesogastropoda), and flatworms (Tricladida, Lecithoepetheliata). All but 

cave-limited crayfish are known from cave stream communities in Virginia. Troglophilic fauna may 

include crayfish, salamanders, and small fish, none of which have cave-limited species documented in 

Virginia. Larvae of epigean insects are locally common. 

 

Terrestrial Riparian Cave 

 

Terrestrial Riparian Cave habitats form adjacent to cave streams, within and immediately adjacent to 

the volume of the cave impacted by frequent flooding of the cave streams.  The particulate organic 

matter introduced into the habitat during flood events is the major source of food in these systems 

(Holsinger and Culver, 1988). These habitats occur along flood prone perennial cave streams and also 

along intermittent cave streams that flood after storm events.  The habitat is commonly (but not always) 

characterized by significant deposits of fine-grained sediment, rich in organic matter, much of it coarse 

and particulate in nature.  In some cases, coarse organic matter may be deposited in the riparian zone 

with a relative dearth of fine, inorganic sediment. 

 

Terrestrial Riparian Cave habitats in Virginia are in many cases parts of integrated subterranean basins 

that may, in some cases, exceed 100 square miles in surface recharge area. 

 

There are three sources of water for the cave streams that support terrestrial riparian cave habitats. 

Allogenic water is derived from precipitation that fell on nonkarst areas and typically enters the cave as 

channelized flow captured into the subsurface after flowing onto carbonate bedrock. Autogenic waters 

are derived from precipitation falling on carbonate bedrock, and may reach the stream through flow 

into sinkholes, channelized surface flow captured by the subsurface, or quite often by slow, mostly 

vertical movement through the soil and epikarst (the upper portion of the bedrock between cave 

passages and the overlying soil/bedrock interface). A third source is phreatic water, where water 

upwells or spills over from the deeper aquifer, forming an underground spring that feeds a cave stream. 

Any cave stream represents a combination of one or more of these three sources.  Allogenically 
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dominated cave stream systems are typically more flood prone and introduce more and coarser 

particulate carbon into the riparian cave terrestrial habitat than do other stream types. 

 

Microbial communities almost certainly play a role in converting the coarse particulate carbon into 

forms more usable by higher taxa. Extensive bioturbation of fine-grained sediments in the riparian 

habitat is common, and the presence of oligochaetes is nearly ubiquitous. Taxa occupy the surface and 

interior of and areas adjacent to these riparian surface deposits. 

 

Terrestrial riparian cave habitats are sensitive to degradation of water quality through introduction of 

chemical contaminants, excess nutrients, and/or sediment, but less so than cave streams themselves. 

Terrestrial riparian cave habitats can also be degraded by changes in stream flow, both in terms of rate 

and volume, especially when these changes impact flood frequency and severity. Terrestrial riparian 

cave habitats can be resilient, especially in case where there are underground tributaries that serve as 

refugia hydrologically connected to impacted portions of the stream.  Human activities likely to 

negatively impact terrestrial riparian cave habitats include land development, agriculture, and logging 

activities.  In all of these cases, there are best management practices that may be followed to avoid or 

reduce impacts to cave streams and associated riparian terrestrial habitats.  However, the 

implementation of such practices is inconsistent at best and should be encouraged. 

 

Fong et al. (2007) list the following faunal orders that, in West Virginia, contain cave-limited taxa 

associated with terrestrial riparian cave habitats: mites (Acari), spiders (Araneae), springtails 

(Collembola), pseudoscorpions (Pseudoscorpionida), bristletails (Diplura), millipedes (Chordeumida), 

and beetles (Coleoptera). These are also the faunal groups represented that occur as cave-limited 

ǎǇŜŎƛŜǎ ƛƴ ±ƛǊƎƛƴƛŀΩǎ ǘŜǊǊŜǎǘǊƛŀƭ ǊƛǇŀǊƛŀƴ ŎŀǾŜ ƘŀōƛǘŀǘǎΦ IŀǊǾŜǎǘƳŜƴ όhǇƛƭƛƻƴŜǎύ Ƴŀȅ ŀƭǎƻ ƛƴŎƭǳŘŜ ŎŀǾŜ-

limited species associated with terrestrial riparian cave habitats in Virginia. 

  

Other Subterranean  

Will Orndorff, Division of Natural Heritage, Virginia Department of Conservation and Recreation 

 

Aquatic Cave Drip Pool/Epikarstic Habitat 

 

The cave drip pool/epikarstic habitat is characterized by water moving vertically (or subvertically) into 

the cave (Culver, 1991), following multiple pathways and at various rates. The majority of epikarstic 

habitat may not be directly accessible from the cave, consisting of water stored in and flowing through 

inaccessible cracks, fissures, and solution pockets between the cave and the bedrock-soil interface or 

ƭŀƴŘ ǎǳǊŦŀŎŜΦ !ƴƛƳŀƭǎ ƻōǎŜǊǾŜŘ ƛƴ ƻǊ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ŘǊƛǇ Ǉƻƻƭǎ ƭƛƪŜƭȅ ƛƴ Ƴŀƴȅ ŎŀǎŜǎ ǊŜǇǊŜǎŜƴǘ άǿŀǎƘ-

ƻǳǘǎέ ŦǊƻƳ ǘƘŜ Ǉrimary, overlying habitat. 

 

Cave drip pool/epikarstic waters are typically bicarbonate (alkaline) waters rich in dissolved calcium, 

magnesium, bicarbonate, and carbonate.  In most cases and at most times, they are saturated with 

respect to the mineral calcite and deposit speleothems near the bottom of the epikarst and at the 

interface with underlying cave passages. Dissolved oxygen levels are generally neither saturated nor 

anoxic. 
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In the case of the epikarst and cave drip pools, there is less energy input from particulate matter and 

more from dissolved organic carbon and organisms. This habitat is characterized by much lower 

resource levels than cave streams, and the associated fauna has adapted to this low energy 

environment.  Introduction of excessive carbon and/or nutrients into this system can be very damaging 

and lead to invasion of the habitat by organisms accustomed to higher nutrient levels (Culver, 1986; 

Holsinger, 1966). 

 

Drip pool/epikarstic habitats are sensitive to degradation of water quality through introduction of 

chemical contaminants, excess nutrients, and/or sediment, which can clog flow paths in the epikarst. 

Epikarstic habitats can be resilient, especially in cases where impacts are localized and not extensive 

across the overlying land surface. The key is ability for fauna to move laterally to and from unimpacted 

refugia within the epikarst. Epikarstic habitats are easily degraded by changes in recharge volume and 

patterns. Any activity that increases surface runoff and reduces or focuses recharge is likely detrimental 

to this habitat. Human activities taking place above or nearly above the epikarstic habitat and likely to 

cause negative impacts include land development, agriculture, septic systems, water withdrawals, and 

logging activities.  In all of these cases, there are best management practices that may be followed to 

avoid or reduce impacts to cave streams.  However, as in the case of cave streams the implementation 

of such practices is inconsistent at best and should be encouraged. 

 

It should also be pointed out that epikarstic habitat may extend laterally well beyond the area overlying 

humanly accessible cave passages. Delineation of habitat extent in such cases is difficult and must be 

inferred from the distribution of bedrock and geomorphology/surface topography.  Continuous areas of 

similar bedrock and surface morphology between caves likely are underlain by contiguous epikarstic 

habitat, and extensive epikarstic habitat most likely exists even in karst areas that are not near known 

caves. Protection of the land surface overlying epikarstic habitat is the overriding strategy for protection 

of epikarst habitat. 

 

Fong (2007) states that this habitat is dominated by copepods and also lists several associated amphipod 

species.  In Virginia, the characteristic fauna of aquatic epikarstic/drip pool habitats include amphipods 

(Amphipoda), asellid isopods (Isopoda), and planaria (Triclada), as well as numerous copepods 

(Cyclopoida and Harpacticoida) and a variety of other microcrustacea. 

 

Aquatic Karst Phreatic Zone Habitat 

 

Karst phreatic zone habitat occurs below the water table (zone of saturation) and consists of waterfilled 

solution conduits (caves), chambers, fissures, and fractures.  It is accessible to sample and monitor at 

the intersection of the phreatic and vadose (unsaturated) zones in cave lakes (Culver, 1991) and 

cenotes, through groundwater wells, and indirectly through discharge of phreatic water through springs.  

The habitat extends to unknown depth, and crustaceans have been observed to occupy the habitat to 

depths in excess of thirty meters in the Shenandoah Valley.  
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Phreatic waters are comparable to drip waters in that they are generally bicarbonate (alkaline) waters 

rich in dissolved calcium, magnesium, bicarbonate, and carbonate.  In many cases they are saturated 

with respect to the mineral calcite. Dissolved oxygen levels are low compared to cave streams, but not 

anoxic. 

 

Energy input and distribution in the karst phreatic zone is highly irregular.  While the bulk of the water in 

the phreatic zone is typically low in dissolved organic carbon, both dissolved organic carbon and carbon 

from particulate matter are high near intersections with the vadose zone or the land surface (e.g., 

beneath sinkholes or sinking streams). Much of the phreatic zone fauna is free-swimming and can 

migrate laterally and vertically through the aquifer to feed or to escape impairments. 

 

Water in the phreatic zone comes from a variety of sources and has a much longer residence time in the 

system than in cave streams or cave/pool epikarstic habitats.  The recharge areas for the karst phreatic 

zone are large, complex, and not easily delineated.  A simple description of the karst phreatic zone is a 

Ǿŀǎǘ ƴŜǘǿƻǊƪ ƻŦ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ǳƴŘŜǊƎǊƻǳƴŘ άƭŀƪŜǎέ ƻŎŎǳǇȅƛƴƎ ŎŀǾŜǎΣ ŎƘŀƳōŜǊǎΣ ŦƛǎǎǳǊŜǎΣ ŀƴŘ ŦǊŀŎǘǳǊŜǎ 

below the water table. Water quality in the phreatic zone can change quickly on a local scale in response 

to contamination events, and slowly on a more regional scale because of land use practices over 

decades and centuries.  Protection of groundwater quality and groundwater levels is critical to the 

protection of karst phreatic zone communities (Culver, 1991). Promotion of practices at the land surface 

that encourage dispersed infiltration of clean water to recharge the karst aquifer are essential and must 

be widespread to be effective. 

 

Fong et al. (2007) only specified a single Cirolanid isopod (Antrolana lira) as characteristic of phreatic 

karst habits in West Virginia.  However, Virginia taxa commonly collected from the phreatic karst habitat 

include amphipods (Amphipoda), planaria (Triclada), copepods (Cyclopoida and Harpacticoida), and 

isopods (Isopoda). While nonmarine representatives of the isopod family Cirolanidae are restricted to 

cave-limited karst phreatic habitats in Virginia, they are not the only taxa present in or common to this 

habitat. 

 

Terrestrial Edaphobitic/Epikarstic Cave Habitat 

 

This habitat consists of a network of small, air-filled cavities in the epikarst, between the cave and the 

surface. It is the terrestrial equivalent of the STK2 described above. Because this habitat is difficult to 

directly sample, much of what is known about the animals that live there is from specimens that fall or 

are flushed into an underlying cave from above, particularly during storm events. 

 

As the case of the epikarst/cave drip pool habitat (STK2), there is less energy input from coarse 

particulate matter and more from dissolved organic carbon and organisms, including plant roots and 

associate microbial communities. This habitat is characterized by lower resource levels than cave 

streams, and the associated fauna has adapted to this low energy environment.  Introduction of 

excessive carbon and/or nutrients into this system can be very damaging and lead to invasion of the 

habitat by organisms accustomed to higher nutrient levels (Culver, 1986). 
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The environmental sensitivity, resilience, and potential sources of impacts to aquatic epikarstic/cave crip 

pool habitat also apply to terrestrial edaphobitic/epikarstic cave habitat. Terrestrial 

edaphobitic/epikarstic cave habitat may extend laterally well beyond the area overlying humanly 

accessible cave passages. Delineation of habitat extent in such cases is difficult and must be inferred 

from the distribution of bedrock and geomorphology/surface topography.  Continuous areas of similar 

bedrock and surface morphology between caves likely are underlain by contiguous terrestrial 

edaphobitic/epikarstic cave habitat, and extensive terrestrial edaphobitic/epikarstic cave habitat most 

likely exists even in karst areas that are not near known caves. Protection of the land surface overlying 

and adjacent to terrestrial edaphobitic/epikarstic habitat is the overriding strategy for protection of 

terrestrial edaphobitic/epikarst habitat. 

 

Fong et al. (2007) does not identify a characteristic fauna associated with this community in West 

Virginia but does cite two Coleoptera as examples.  In Virginia, samples from cave formations and drip 

pools, and in drip collectors, suggest that the terrestrial edaphobitic/epikarstic habitat likely may include 

representatives from many of the same faunal orders as the terrestrial riparian cave habitat, in some 

cases even to the species level. 

 

Terrestrial Dung/Transitory Organic Matter Cave Habitat 

 

Fong et al. (2007) describes this habitat as being within a few hundred meters of a cave entrance 

(though not necessarily large enough for a human to fit). The resource (food) base is derived primarily 

from the activities of animals (e.g., bats, raccoons, cave rates, crickets, salamanders), such as 

troglophiles and trogloxenes that migrate in and out of caves regularly. Organic matter, such as leaves 

and woody debris falling into the entrance, may also contribute. Bodies of animals that fall into the cave 

but cannot escape, or that fall in dead, comprise significant sources of food as well. Note that habitat 

associated with extensive accumulations of bat guano are rare (and poorly documented) or absent in 

Virginia, though they are well-documented in several southern states and Texas (Culver, 1991). 

 

Culver (1991) points out that the protection of this habitat requires protection of the foraging areas of 

the associated species outside of the cave entrance.  Taylor et al. (2005) showed that cave crickets 

regularly forage at distances up to 100 meters from a cave entrance.  Protection of this habitat requires 

maintenance or restoration of a natural buffer of at least 100 meters radius from any entrance 

associated with a cave. In addition, if cave gates are installed for security or conservation purposes, only 

designs that do not adversely impact foraging behavior and access to foraging animals should be used 

(Culver, 1991).  In general, bat-friendly cave gates are also friendly to the foragers associated with the 

terrestrial dung/transitory organic matter cave habitat. 

 

Note that in cases where terrestrial dung/transitory organic matter cave habitat is adjacent to cave 

streams, it may well contribute food to both the aquatic cave stream and terrestrial riparian cave 

community habitats. 

 

Fong et al. (2007) list the following faunal orders that, in West Virginia, contain cave-limited taxa 

associated with terrestrial dung/transitory organic matter cave habitat: mites (Acari), spiders (Araneae), 
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springtails (Collembola), pseudoscorpions (Pseudoscorpionida), millipedes (Chordeumida), beetles 

(Coleoptera), and flies (Diptera). These are also the faunal groups represented that occur as cave-limited 

ǎǇŜŎƛŜǎ ƛƴ ±ƛǊƎƛƴƛŀΩǎ ǘŜǊǊŜǎǘǊƛŀƭ ǊƛǇŀǊƛŀƴ ŎŀǾŜ Ƙŀōƛtats. Harvestmen (Opiliones) may also include cave-

limited species associated with terrestrial dung/transitory organic matter cave habitat in Virginia. 

 

Of the six cave-associated habitat types, the terrestrial dung/transitory organic matter cave habitat is 

the one with the highest concentration and diversity of troglophilic species, those commonly found in 

but not limited to caves. Many of these troglophiles do depend on the cave for parts of their life cycle 

but move freely in and out as part of their ordinary behavior.  Common troglophiles include Alleghany 

woodrats, bats (eight species in Virginia are known to use caves), racoons, eastern phoebes, owls, 

salamanders, crickets, fungus gnats, millipedes, spiders, and harvestmen. 

 

Ecological Zonation 

 

One traditional way of looking at cave habitats was ecological zonation (Fong et al. 2007) based on 

ǇǊƻȄƛƳƛǘȅ ǘƻ ƭƛƎƘǘ ŀƴŘκƻǊ ŀ ŎŀǾŜ ŜƴǘǊŀƴŎŜΦ  ¢ƘŜ άǘƘǊŜǎƘƻƭŘ ȊƻƴŜέ Ŏƻƴǎƛǎǘǎ ƻŦ ǘƘŜ ŜƴǘǊŀƴŎŜ ǘƻ ǘƘŜ ŜȄǘŜƴǘ ƻŦ 

ƭƛƎƘǘ ǇŜƴŜǘǊŀǘƛƻƴΦ ¢ƘŜ άǘǊŀƴǎƛǘƛƻƴ ȊƻƴŜέ ƛǎ ŎƻƳǇƭŜǘŜƭȅ ŘŀǊƪΣ ōǳǘ ǿƘŜǊŜ ǘƘŜ ƳƛŎǊƻŎƭƛƳŀǘŜ ŎƘŀƴƎŜǎ ǊŀǇƛŘƭȅ 

in response to surface changeǎΦ ¢ƘŜ άŘŜŜǇ ȊƻƴŜέ ƛǎΣ ƛŘŜŀƭƭȅΣ ŀ ǇŀǊǘ ƻŦ ǘƘŜ ŎŀǾŜ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ŜȄǘǊŜƳŜ 

climatic stability and where climatic fluctuations on the surface have little influence. Several of the six 

habitat types occur in more than one of these ecological zones, introducing yet another element of 

complexity to understanding or generalizing cave habitats. Over time, the fauna have evolved to occupy 

a wide array of habitats, many of them occurring in geologically isolated karst areas making migration 

between them difficult. The net result is a high number (over two hundred) of cave-limited invertebrate 

species documented in Virginia. 

  

Riparian & Floodplain  

Ben Sagara, Virginia Department of Wildlife Resources  

 

Riverine floodplains are all the low-lying areas adjacent to any size stream that can be inundated with 

non-tidal floodwaters. When a watershed receives enough water to top a stream channel bank, the 

water begins to flow into the adjacent floodplain. Flooding can be caused by precipitation, snowmelt, 

storm surge, opening of dam gates, or dam breech/failure. Bottomland and floodplain forests, swamps, 

riverside prairies, impoundments, beaver ponds, and adjacent floodable forest, agricultural, and 

developed lands are all located within riverine floodplain ecosystems. Lower elevation areas are 

inundated more frequently, whereas higher elevation areas require greater hydrologic inputs and flood 

less frequently. Unaltered floodplains account for the dynamic inundation regime of riverine ecosystems 

and serve as critical natural infrastructure by attenuating floodwaters and allowing natural sediment 

transport. In doing so, they protect human communities and improve water quality and groundwater 

recharge. However, these flat and fertile floodplains, particularly those adjacent to large navigable 

waterbodies, were some of the first areas to be developed and farmed in Virginia. Many floodplain 

areas are still often considered prime real estate. Berms, levees, dams, and other infrastructure have 

been created to help protect developed areas from catastrophic flooding disasters. Development along 
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river corridors has significantly altered floodplain functions, leading to more frequent and severe floods, 

extensive loss of fish and wildlife habitat, and a greater risk to water supplies.   

  

Floodplain habitats are distributed across the landscape along nearly every stream channel. Virginia has 

ŀōƻǳǘ нΦо Ƴƛƭƭƛƻƴ ŀŎǊŜǎ ƻŦ ƳŀǇǇŜŘ {ǇŜŎƛŀƭ CƭƻƻŘ IŀȊŀǊŘ !ǊŜŀǎ ǿƘƛŎƘ ǊŜǇǊŜǎŜƴǘǎ ф҈ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƭŀƴŘΦ 

Natural floodplains often contain valuable fish and wildlife habitat and support 248 SGCN identified in 

the Virginia Wildlife Action Plan. Vegetative composition is driven by differences in frequency of 

flooding, groundwater hydrology, watershed size, landscape position, geomorphology, soil composition, 

underlying geology, climate, and historic disturbance regime. Low elevation floodplains that are near 

permanently inundated generally maintain herbaceous and shrub dominated communities, while 

seasonally flooded and temporarily flooded areas are largely forested habitats. Shorelines and other 

depositional bars maintain bare or herbaceous-dominated habitats. Historic fire regimes in floodplains 

are highly dependent on the surrounding forestland community and could have a nearly annual return 

interval to an over 1,000-ȅŜŀǊ ǊŜǘǳǊƴ ƛƴǘŜǊǾŀƭ ό[!b5CLw9 нллтύΦ aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ±ƛǊƎƛƴƛŀΩǎ ŀƭƭǳǾƛŀƭ 

floodplain communities can be found here in the Virginia Department of Conservation and Recreation 

(DCR) Natural Communities of Virginia Classification of Ecological Groups and Community Types in 

Palustrine Systems.   

  

Conversion to developed lands and associated habitat fragmentation remain the greatest threat to 

riverine floodplain habitats. Levees separate rivers from their floodplains and inhibit their ability to 

attenuate water during floods, which reduces the health and function of floodplain ecosystem. Dams 

block the natural flow of sediment and nutrients to downstream areas and impede natural fish and 

wildlife movement. Other threats include changes in flood frequency and intensity in rapidly developing 

watersheds, stormwater, agricultural, and industrial pollutants, intensive silvicultural practices, 

Riparian-Floodplain - Hardware River WMA 

https://www.dcr.virginia.gov/natural-heritage/natural-communities/ncpa
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conversion to open water through damming, and the colonization of aggressive invasive species. 

Changing environmental conditions are expected to cause more frequent and severe storms and 

droughts, which will increase the risk of severe flooding. The average 100-year floodplain is projected to 

increase by 45% by the year 2100. Changes in the timing and extent of hydrologic inputs affects 

biogeochemical processes and negatively impacts habitat and water quality services.   

  

Floods are the most common and costly natural disaster. Development within floodplains is now 

federally regulated by the Federal Emergency Management Agency (FEMA). The DCR Virginia Floodplain 

Management Program and local jurisdictions pose further regulation and oversite over development in 

floodplains. Although these regulations do protect some floodplain habitats, many were created to 

establish guidelines to enable development within floodplains. The federal government does encourage 

states and local governments to establish more restrictive floodplain regulations [44 CFR 10.1(d)] and 

rewards these άhigher standardsέ through premium discounts for locality participation in the voluntary 

Community Rating System Program (CRS). The CRS incentivizes smart floodplain management, 

preservation of open space, and retention or restoration of natural floodplain functions. Twenty-six 

communities in Virginia participate in the CRS. Other conservation actions include reconnecting streams 

to floodplains through stream restoration or enhancement, maintaining and planting forested buffer 

zones around streams, removing unnecessary dams, and limiting upstream point and non-point source 

pollution through regulation and incentive programs.  

 

Riparian buffers are critical for the conservation of many aquatic species.  In general, it is recommended 

that a buffer of at least 100 feet on both sides of all intermittent or perennial streams, a buffer of at 

least 200 feet on both sides of all perennial tributaries to waters known to support listed aquatic 

species, and a buffer of at least 300 feet on both sides of waters known to support listed aquatic species 

be maintained to sustain water quality, provide wildlife habitat, and ensure the stability of the stream 

structure and function. (Hawes, et. al, 2005)    

  

Shorelines  

Ruth Boettcher, Virginia Department of Wildlife Resources   

 

The Shorelines habitat for the Northeast includes shorelines on lakes and ponds, estuaries and the 

marine nearshore but excludes Beaches and Dunes, Non-Tidal Wetlands, Tidal Wetlands and Flats. These 

Shorelines tend to be rocky throughout most of the Northeast United States but also include intertidal 

bedrock or rocky shores of estuaries or the Atlantic Ocean, maritime bluffs and headlands, peat 

outcrops in tidal zones or lakeshores without beaches. These habitats are often utilized by wading birds 

and small sandpipers and can often suffer from wind-driven and wake-created erosion.  

 

https://www.gpo.gov/fdsys/granule/CFR-2011-title44-vol1/CFR-2011-title44-vol1-sec60-3
http://www.dcr.virginia.gov/dam-safety-and-floodplains/fp-crs
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Beaches & Dunes 

Ruth Boettcher, Virginia Department of Wildlife Resources 

 

Virginia has 8,916 miles of tidal shorelines that abut sandy beaches and marshes, of which 7,858 miles 

are natural or unmodified and 1,058 miles are artificially defended by bulkheads, revetments, 

breakwaters or living shorelines (VACoastalResourcesTool). Beaches are comprised of unconsolidated 

sandy material that is exposed to the forces of erosion, sediment transport and deposition that extends 

from the low water line landward to a physiographic feature such as a dune, bluff, or marsh, or to the 

effective limit of storm waves, or the nearest impermeable human structure, such as a bulkhead, 

revetment, or paved road (CCRM, VIMS 2009).  

 

Shoreline - Ragged Island WMA 

Beaches and Dunes - First Landing SP         Photo Credit: Virginia Tourism Corp. 

https://cmap22.vims.edu/VACoastalResourcesTool/
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±ƛǊƎƛƴƛŀΩǎ Ŏƻŀǎǘŀƭ ōŜŀŎƘŜǎ ŀǊŜ ŦƻǳƴŘ ǇǊƛƳŀǊƛƭȅ ŀƭƻƴƎ ƻŎŜŀƴ ǎƘƻǊŜƭƛƴŜǎ όƘŜǊŜŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ƻŦŦǎƘƻǊŜ 

beaches) and within the Chesapeake Bay estuary (hereafter referred to as inshore beaches). They 

perform a host of ecological services that benefit wildlife, adjacent ecosystems and human interests. 

±ƛǊƎƛƴƛŀΩǎ ǎƻǳǘƘŜŀǎǘŜǊƴ ƻŦŦǎƘƻǊŜ ōŜŀŎƘŜǎ ŀŘƧƻƛƴ ǘƘŜ ƳŀƛƴƭŀƴŘ ŀƴŘ ŜȄǘŜƴŘ ŦǊƻƳ ǘƘŜ bƻǊǘƘ 

Carolina/Virgina border to the Joint Expeditionary Base-Fort Story. The beaches under the ownership 

and management of the City of Virginia Beach support extensive commercial and residential 

development whereas the beaches on Back Bay National Wildlife Refuge and False Cape State Park are 

under conservation ownership. A small portion (< 5 miles) of the southeastern offshore beaches is under 

ǎǘŀǘŜ ŀƴŘ ¦{ ƳƛƭƛǘŀǊȅ ƻǿƴŜǊǎƘƛǇΦ ¢ƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ǊŜƳŀƛƴƛƴƎ ƻŦŦǎƘƻǊŜ ōŜŀŎƘŜǎ ŀǊŜ ƻƴ мп 

transgressive barrier islands located on the seaward fringe of the lower Delmarva Peninsula.  These 

islands are largely owned and managed by The Nature Conservancy ς Volgenau Virginia Coast Reserve, 

the USFWS, the Commonwealth of Virginia, and the National Atmospheric and Space Administration 

(NASA). Only NASA-owned Wallops Island has significant infrastructure on the beach; the remaining 

islands are undeǾŜƭƻǇŜŘ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘ ŀǎ ƴŀǘǳǊŀƭƭȅ ŦǳƴŎǘƛƻƴƛƴƎ ŜŎƻǎȅǎǘŜƳǎΦ ±ƛǊƎƛƴƛŀΩǎ ƛƴǎƘƻǊŜ ōŜŀŎƘŜǎ 

are found throughout the Chesapeake Bay Estuary and are under the ownership of the USFWS, the 

Commonwealth of Virginia, non-governmental conservation organizations, municipalities, the US 

military, private citizens and commercial businesses. Within the Chesapeake Bay, concentrated beaches 

occur around isolated Bay islands, along barriers within the lower Western Shore, around the mouths of 

large tributaries where the long-shore transport of sand is disrupted, and along the outer edges of 

extensive marshes. Although not as extensive as along the outer Atlantic Coast, dune systems do occur 

within the Chesapeake where historic or current wave and wind energies are high (Watts 2013).  

 

Virgina is the northern extent of the US Atlantic Coast loggerhead sea turtle nesting range, and the 

ǎƻǳǘƘŜŀǎǘŜǊƴ ƻŦŦǎƘƻǊŜ ōŜŀŎƘŜǎ ŎƻƴǘƛƴǳŜ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ƳŀƧƻǊƛǘȅ ǘƘŜ ǎǇŜŎƛŜǎΩ ƴŜǎǘƛƴƎ ŀŎǘƛǾƛǘȅ ƛƴ ǘƘŜ 

/ƻƳƳƻƴǿŜŀƭǘƘΦ ! ŦŜǿ YŜƳǇΩǎ ǊƛŘƭŜȅ ŀƴŘ ƎǊŜŜƴ ǘǳǊǘƭŜ ƴŜǎǘǎ ƘŀǾŜ ŀƭǎƻ ōŜŜƴ ŘƻŎǳƳŜƴǘŜŘ ƻƴ ǘƘŜǎŜ 

beaches (see Appendix 5.) The southeastern offshore beaches also provide nesting habitat for a small 

ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ƴƻǊǘƘŜǊƴ ŘƛŀƳƻƴŘōŀŎƪ ǘŜǊǊŀǇƛƴ ōǊŜŜŘƛƴƎ ǇƻǇǳƭŀǘƛƻƴΦ ²ƘƛƭŜ ǘƘŜǎŜ ōŜŀŎƘŜǎ Řƻ ƴƻǘ 

support any breeding shorebirds or seabirds, the intertidal and supratidal habitats do provide foraging 

and roosting habitats for several SGCN during the non-breeding season, including common terns, least 

terns, laughing gulls, herring gulls, red knots, dunlin, piping plovers, sanderlings, black-bellied plovers 

and willets.   

 

±ƛǊƎƛƴƛŀΩǎ ōŀǊǊƛŜǊ ƛǎƭŀƴŘ ƻŦŦǎƘƻǊŜ ōŜŀŎƘŜǎ ǇǊƻǾƛŘŜ ƛƳǇƻǊǘŀƴǘ ōǊŜŜŘƛƴƎ Ƙŀōƛǘŀǘ ŦƻǊ Ƴŀƴȅ ǎƘƻǊŜōƛǊŘǎ ŀƴŘ 

seabirds, several of which are {D/bΦ ¢ƘŜȅ ƛƴŎƭǳŘŜ ǇƛǇƛƴƎ ǇƭƻǾŜǊǎΣ ²ƛƭǎƻƴΩǎ ǇƭƻǾŜǊǎΣ !ƳŜǊƛŎŀƴ 

oystercatchers, gull-billed terns, common terns, least terns and black skimmers. These beach-nesting 

species rely on natural coastal processes to form and maintain expansive sand/shell flats on which to 

ǎǳŎŎŜǎǎŦǳƭƭȅ ōǊŜŜŘΦ hƴŜ ƘǳƴŘǊŜŘ ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǇƛǇƛƴƎ ǇƭƻǾŜǊ ŀƴŘ ²ƛƭǎƻƴΩǎ ǇƭƻǾŜǊ ōǊŜŜŘƛƴƎ 

populations occur on these dynamic barrier beaches. They typically select nesting areas with unimpeded 

access to backside mudflats where young broods can forage on a variety of invertebrates. Low sparsely 

vegetated dunes provide additional breeding habitat for American oystercatchers, common terns, gull-

billed terns and an occasional piping plover. Low densely vegetated dunes provide breeding habitat for 

two additional SGCN; herring gulls and laughing gulls. While laughing gulls are generally considered a 

marsh-nesting species, subsidence and frequent flooding of saltmarshes have forced them to seek 
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higher-elevation nesting areas on the barrier beaches. Lastly, all barrier island beaches provide 

important nesting habitat for diamondback terrapins and a few islands have documented an occasional 

loggerhead sea turtle nest. Assateague is the only island where loggerheads nest almost every year.   

 

Barrier island supratidal habitats (areas above mean high-water) are important non-breeding roosting 

sites for the following SGCN: black skimmers, common terns, red knots, dunlin, piping plovers, American 

oystercatchers, sanderlings, black-bellied plovers, willets (western race) and marbled godwits. Finally, 

barrier island shorelines and intertidal zones provide critical foraging habitat for breeding, migrating and 

wintering SGCN, including the red knot, dunlin, piping plover, American oystercatcher, sanderling, black-

bellied plover, willet (western race) and marbled godwit.   

 

±ƛǊƎƛƴŀΩǎ ƛƴǎƘƻǊŜ ōŜŀŎƘŜǎ ŀƭǎƻ ǎǳǇǇƻǊǘ ŀ ǾŀǊƛŜǘȅ ƻŦ {D/b ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊ ōǳǘ ƴƻǘ ǘƻ ǘƘŜ ǎŀƳŜ ŜȄǘŜƴǘ 

as the barrier island offshore beaches. Beach-nesting American oystercatchers, common terns, least 

terns, black skimmers, and herring gulls are known to breed on inshore beaches along with 

diamondback terrapins and, on very rare occasions, loggerhead sea turtles. Inshore intertidal shorelines, 

supratidal beach habitats and artificial structures (e.g., groins and seawalls) are important foraging and 

roosting sites for several SGCN during the non-breeding season, including purple sandpipers, 

sanderlings, red knots, dunlin, willets (western race), black-ōŜƭƭƛŜŘ ǇƭƻǾŜǊǎΣ CƻǊǎǘŜǊΩǎ ǘŜǊƴǎΣ ƘŜǊǊƛƴƎ Ǝǳƭƭǎ 

and laughing gulls.  

 

Riverine Overview  

Louise Finger; John Odenkirk; Tim Owen; Margi Whitmore; Jason Hallacher; Brad Fink; and Kristen 

Chestnut-Faull, Virginia Department of Wildlife Resources 

 

The Commonwealth of Virginia includes a range of physiographic regions from the Appalachian Plateau 

in the far southwest, through the Valley and Ridge, over the Blue Ridge Mountains, across the Piedmont, 

and into the Coastal Plain that meets the Chesapeake Bay and the Atlantic Ocean. These physiographic 

regions contain freshwater systems that range from narrow, steep, mountain streams to more sinuous, 

moderate-size channels with flatter valleys to larger rivers with expansive floodplains. The habitat 

conditions that occur in these various stream types are driven by the elevation, topography, geology, 

surrounding land use, vegetative cover, and point and non-point inputs to the water body from a variety 

of sources. For example, habitat characteristics associated with geomorphology, chemistry, and physical 

conditions that may be present in a headwater stream in the Allegheny Plateau of westernmost Virginia 

will likely differ significantly from the characteristics of a headwater stream in the Piedmont region. 

Though these streams may fall into the same stream-order category as delineated in this planning 

document and have multiple overlapping habitat characteristics, recognizing their inherent differences is 

crucial to understanding the ecological systems and species that they support, and the actions that are 

necessary to conserve, protect, or restore them.  

  

While recognizing this extensive variability across the Commonwealth, this portion of the Wildlife Action 

Plan describes in very general terms the habitat conditions likely to be present within the waterbodies as 

broken out by stream order and tidal versus non-tidal influence. Although this categorization can be 

useful for planning purposes on a general scale, it is important, if not critical, to recognize that an overly 
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generalized description of aquatic resources has drawbacks and limitations. The following categorical 

descriptions of freshwater habitat should be viewed in this context as such. When making decisions 

about protection, enhancement, or restoration of freshwater systems, the specifics of any given 

 
Figure 3.7. Fresh and Saltwater in Virginia 

waterway need to be fully examined and considered. Habitat variability in nature is extensive, and it is 

valuable to recognize this when considering management objectives and associated actions.  

  

Programs that offer assistance in implementation of conservation practices for freshwater systems 

overlap in many cases for the below habitat types, whereas others have very site-specific focus.  The 

qualification requirements of such programs tend to be based on either past or current land-use (e.g., 

mining, agriculture, or urban development), the presence or absence of a particular species or aquatic 

community (e.g., eastern brook trout (Salvelinus fontinalis), candy darter (Etheostoma osburni), or James 

spinymussel (Parvaspina collina), or the receiving stream or waterbody (e.g., the Chesapeake Bay or an 

impaired stream with a Total Maximum Daily Load plan. Non-governmental agencies and local, state, 

and federal government agencies provide a range of funding opportunities and technical-assistance 

programs to facilitate conservation actions across Virginia. For example, the Chesapeake Bay Foundation 

supports BMP implementation in the Bay watershed; local governments assist with implementation of 

urban-stormwater BMPs; Virginia DOF supports a riparian-buffer easement program; Virginia DEQ 

coordinates the Coastal Zone Management Program; NRCS has a multitude of programs that address 

agricultural practices to protect water quality; Virginia DWR, the Chesapeake Bay Program, USFWS, and 

NOAA all have  programs that support fish passage and other aquatic-connectivity efforts, including 

barrier removal, aquatic-organism passage construction, and road-crossing retrofits.  Additionally, many 

ƻŦ ǘƘŜ ǊƛǾŜǊǎ ƛƴ ±ƛǊƎƛƴƛŀ ƘŀǾŜ ǾŜǊȅ ŀŎǘƛǾŜ άCǊƛŜƴŘǎ ƻŦ Φ Φ Φέ ƎǊƻǳǇǎ ǘƘŀǘ ǇǊƻƳƻǘŜ ŀƴŘ ŦŀŎƛƭƛǘŀǘŜ ŎƻƴǎŜǊǾŀǘƛƻƴ 

in their respective watersheds.  Depending on the particular watershed, land use, species present, and a 

variety of other factors, there are likely to be opportunities available for technical assistance and/or 

funding to implement conservation practices on any given waterway.  The best initial step to obtaining 

such information is to seek contact information online for these non-governmental, local, state, or 
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federal government organizations, based on proximity to the site, species present, or on the nature of 

the issue or the land use.  

  

Headwater Streams  

 

Headwater streams in Virginia are diverse in both physical and chemical attributes depending on the 

geographic region (mountain, valley, or Piedmont) from which they originate.  These diverse habitat 

features lead to various communities of aquatic species ǘƘŀǘ ƛƴƘŀōƛǘ ±ƛǊƎƛƴƛŀΩǎ ƘŜŀŘǿŀǘŜǊǎΦ      

±ƛǊƎƛƴƛŀΩǎ ƎŜƻƎǊŀǇƘƛŎ Ƴƻǳƴǘŀƛƴ ǊŀƴƎŜǎ ό.ƭǳŜ wƛŘƎŜΣ wƛŘƎŜ ŀƴŘ ±ŀƭƭŜȅΣ and Appalachian Plateau) are home 

to headwater streams often inhabited by coldwater to coolwater species.  These streams originate at 

higher elevations as freestone streams with highly erosion-resistant geologies (including granite, quartz, 

and greenstones) in the Blue Ridge and sedimentary sandstone for the Appalachian Plateau and ridges of 

the Ridge and Valley.    Streams are confined laterally by steep, narrow valleys and dissipate energy 

longitudinally resulting in stair-step plunge pools intermixed with short rapids and runs.  Large, course 

substrates of boulder, cobble, gravel, bedrock are dominant with some finer sediments in low-velocity 

areas.  Gradient is typically steeper than most other lotic systems in Virginia ranging from 2% to 5% but 

can exceed 10% in some instances.  Summertime water temperatures range from cold (<20°C) to 

moderate (>20°C to <24°C).  The lack of carbonate rocks results in nutrient-poor, low-conductivity water 

(i.e. soft water), low buffering ability, and a pH that is slightly acidic.  Because sunlight is limited due to 

the heavily forested canopy, the base of the food web in headwater streams is allochthonous input from 

plant material (i.e. leaves and woody debris).  Many of the headwaters in the mountains of Virginia are 

located on federal and state lands where conservation practices are likely to be implemented; therefore, 

most have healthy canopy cover and riparian areas.  However, some headwater stream reaches on 

private lands may be exposed to practices that could be detrimental to stream processes and aquatic 

organisms.    

   

Headwater mountain streams contain species that are specifically adapted to this type of environment.  

Because headwaters are highly dynamic systems prone to catastrophic disturbances, species inhabiting 

them are excellent at recolonizing habitats compared to many lowland species.  For instance, the 

fusiform shape and behavior of the eastern brook trout (Salvelinus fontinalis) allows it to negotiate 

upstream over small cascades and falls to reach unoccupied stream reaches.  The winged adult stage of 

many aquatic insects can fly to new upstream reaches regardless of barriers.  Because headwaters are 

Headwater Stream - Rapidan WMA 
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low-productivity systems, species are especially adapted to survive on low-quality and low-quantity food 

items, which is accomplished by having slower metabolisms and smaller sizes than lowland species.  

Colder water conditions throughout the year contribute to this metabolic state.      

   

Two main sources of pollution, point and nonpoint, occur in Virginia.  Point-source pollution originates at 

a known, specific location, such as an outlet pipe entering a stream.  In contrast, non-point source 

pollution can originate from disperse locations across the landscape, including stormwater from roads, 

sediment from logging or development, and nutrients from livestock farming.  While headwater streams 

can be altered by both of these, non-point source pollution is more common and can usually be 

attributed to land use practices.  Without the effective implementation of BMPs, logging and road 

development can significantly alter stream habitat and, in turn, impact aquatic organism populations.  

Although recent research has indicated a potential slight improvement, acid deposition from industrial 

sources of SO2 and NOX emissions on mountain headwaters streams continues to be a concern.  Mining 

occurs around headwater streams in southwest Virginia, which may cause elevated selenium levels in 

some fish species.  High selenium levels can lead to spine, fin, and skeletal deformities during early life 

stages of fish.  

  

Many valley headwater streams originate from groundwater sources such as springs and seeps.  In 

contrast to montane streams, valley streams have high levels of carbonate from sedimentary limestone 

and dolomite geologies.   Coldwater species can only occur for short distances in these streams before 

conditions transition to suit warmwater species.  By not being confined to steep valley walls, these 

streams are able to meander laterally and can overflow into their adjoining floodplains.  The result 

allows for a variety of habitats, including deep, wide pools; long riffles; and shallow runs.  Gradient is 

usually lower (0.5% to 2%) and velocities slower than mountain headwater streams.  Summertime water 

temperatures range from coldwater (10°C) at the spring mouth to warmer (25°C) downstream.   The 

increased concentration of anions from carbonate rocks results in water chemistry consisting of high pH, 

high conductivity (i.e. hard water), and high buffering ability.  These conditions lead to streams with high 

productivity and nutrient levels, which support abundant population of aquatic species.  Compared to 

mountain streams, finer substrates of sand, gravel and cobble can be dominant in valley streams.  

Composition of these substrates are dependent upon the surrounding geologies and sources washed 

down from nearby streams.  In areas with land-use disturbance, fines of silt and clay may cover courser 

substrate.     

  

The geographic range known as the Piedmont is the largest physiographic province in Virginia and 

contains headwater streams and smaller tributaries that feed larger rivers.  These streams are mainly 

moderate to low gradient, slow velocity with cobble, gravel, and sand-dominated substrate.  

Summertime temperatures in Piedmont streams usually range from 25°C to 35°C.  Due to the geology, 

Piedmont headwater streams are typically neutral to slightly basic.   

   

Valley and Piedmont streams face potential impacts from both point-source and nonpoint-source 

pollution including impervious-surface and agricultural runoff and industrial- or municipal-wastewater 

discharges.  These sources of pollution drive changes in the chemistry, hydrology, sediment, and biota in 

the receiving stream.  Additional habitat impacts include land-use practices such as removal of riparian 
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vegetation and canopy cover that can result in increased channel-bed sedimentation, increased 

turbidity, and warmer stream temperatures.  All headwater streams are vulnerable to non-native floral 

and faunal invasive species, riparian habitat degradation, and loss of connectivity due to dams and road 

crossings.   

  

Potential conservation actions to benefit headwater streams include protection of springs; 

establishment and enhancement of riparian buffers; implementation of BMPs for logging, agriculture, 

and other land-disturbance activities; mitigation of acid-mine drainage or acidification from atmospheric 

deposition through liming; and replacement of road-crossing barriers with structures that provide full 

aquatic organism passage. 

  

Creeks & Rivers  

 

The Valley and Piedmont creeks and smaller rivers serve as an important transitional zone connecting 

the forested headwaters of the Commonwealth to the larger rivers flowing towards the coast. These 

often-overlooked resources are far from inconsequential as they are the capillaries that carry the 

lifeblood for the larger rivers, coastal areas, and the Chesapeake Bay. These waterways are used for 

recreational and commercial angling, paddle sports and boating, and water withdrawal, and are home to 

a myriad of flora and fauna.   

  

±ƛǊƎƛƴƛŀΩǎ ǿŀǊƳǿŀǘŜǊ ŎǊŜŜƪǎ ŀƴŘ ǎƳŀƭƭ ǊƛǾŜǊǎ ƳŜŀƴŘŜǊ ǘƘŜƛǊ ǿŀȅ ǘƘǊƻǳƎƘƻǳǘ ƳǳŎƘ ƻŦ ǘƘŜ 

Commonwealth, flowing through urban, suburban, rural, and wilderness areas. These gently sloped, 

lotic systems mainly consist of slow-moving, deep pool sections coupled with faster-flowing, shallow 

riffles and runs. Adjacent terrestrial habitats range from heavily forested, to tree-lined, to none. 

Substrate can include sand, silt, clay, gravel, cobble, boulder, and bedrock, and the amount of siltation 

over the substrate can be heavily influenced by surrounding land use. Creeks typically exhibit average 

levels of dissolved oxygen that rise and fall with habitat changes such as turbulence in shallow riffles or 

at varying water depths within pools. Turbidity can range from very clear to very turbid depending on 

land use and substrate type. Temperatures range from 20-30° C in the summer months. Submerged 

aquatic vegetation growth also increases within these resources in comparison to the headwater 

streams. Native species like water stargrass (Heteranthera dubia), wild celery (Vallisneria americana), 

and American water-willow (Justicia americana), among others, are common across the 

Commonwealth.  

  

As water temperature increases, so too does the diversity of aquatic fauna. Unlike the headwater 

streams, which typically harbor only a small number of fish species, the creeks and smaller rivers harbor 

a variety of minnow, sucker, sunfish, and catfish species. Unfortunately, anthropogenic threats to these 

waterways increase within these reaches as well. Stream-channel and riparian-zone manipulations such 

as straightening, tile draining, and or livestock grazing/access often cause unnatural flow regimes, 

thermal stress, sedimentation, increased nutrient loading, and poor water quality. These changes can 

affect the habitat and the biota in a range of ways including shifts in aquatic-vegetation type and 

abundance, increased intensity of algal blooms, reduced spawning habitat due to embedded gravels, 
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altered macroinvertebrate-community composition, and increased levels of disease and/or mortality in 

fish communities.   

  

Warmwater streams are heavily impacted by both point- and nonpoint-pollution sources. Point-source 

pollution include industrial- and municipal-wastewater discharge. Nonpoint-source pollution examples 

include runoff from urban development, certain agriculture, and mining practices. Common impacts on 

±ƛǊƎƛƴƛŀΩǎ ǿŀǊƳǿŀǘŜǊ ǎǘǊŜŀƳǎ ŦǊƻƳ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘ ǎƻǳǊŎŜǎ ŀƴŘ ƭŀƴŘ use activities include 

sedimentation, changes in aquatic vegetation, algal blooms, increased nutrient loads and contaminant 

levels, as well as increased levels of disease in fish communities.  

  

²ƛǘƘƛƴ ǘƘŜ ƳƻǊŜ ǊǳǊŀƭ ŀǊŜŀǎ ƻŦ ǘƘŜ ǎǘŀǘŜΣ ŜŦŦƻǊǘǎ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ƘŜŀƭǘƘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƭƻǿ-order streams 

should include constructing fences to exclude livestock from accessing streams and installing offsite 

water sources; riparian area restoration through maintaining buffer zones and planting native grasses, 

forbs, shrubs, and trees; utilizing streambank- and channel-restoration practices to return impacted 

streams to a more natural state; managing and treating stormwater runoff appropriately; minimizing 

fertilizer and pesticide use and application, utilizing erosion control barriers; removing aquatic organism 

barriers such as dams and culverts; and limiting and properly mitigating point-source discharges. 

Conserving established riparian areas from degradation is paramount for the future health of ±ƛǊƎƛƴƛŀΩǎ 

small rivers and streams.   

  

Similar efforts should be implemented for more developed, urban areas of the state; however, these 

areas have the additional stressor that results from an increase in impervious surfaces which adds to the 

intensity of runoff events. These events result in increases in sediment, chemicals from roadways and 

parking lots, pesticides and nutrients from lawns and gardens, heavy metals, and thermal pollution 

impacting the waterway. Localities should focus on curbing the use of pesticides and fertilizers used on 

yards, golf courses, and parks. Efforts should be made to increase water infiltration by reducing the 

amount of impervious surface within the watershed. Additional remediation efforts to be considered 

include converting to permeable-pavement options, creating stormwater-retention areas, utilizing green 

roofs and rain gardens, and reducing the use of road salt. Developers should focus on controlling 

construction site runoff from entering waterways through the use of silt barriers and retention ponds, 

and existing developments should seek out innovative ways to protect, improve and/or restore their 

local terrestrial and aquatic habitats.  

  
Big Rivers  

 

Virginia boasts numerous large, non-tidal riverine ecosystems supporting diverse mosaics of lotic 

habitats throughout several physiographic provinces, each resulting from a unique blend of watershed 

attributes, flow regimes, and physical habitat features influencing species assemblages.  Chesapeake Bay 

drainage rivers (Shenandoah, Rappahannock, James, and Appomattox) share many attributes and 

function largely on a regional scale with respect to climactic conditions, flow, and fisheries recruitment 

mechanisms.  Historically, many of these rivers were used extensively for navigation above the fall line, 

and various canal and lock systems were constructed to facilitate that use. Currently, recreational use is 

high for motorized and non-motorized watercraft alike, and some rivers have excellent options for river 
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ǘǊƛǇǎ ƻǊ άŦƭƻŀǘǎέ ǿƛǘƘ ŀ ǇƭŜǘƘƻǊŀ ƻŦ ŀŎŎŜǎǎ ǎƛǘŜǎΤ ǿƘƛƭŜ ƻǘƘŜǊǎΣ ǎǳŎƘ ŀǎ ǘƘŜ wŀǇǇŀƘŀƴƴƻŎƪΣ ƘŀǾŜ ƭƛƳƛǘŜŘ 

ingress.  Recent, significant hydrograph changes, including increased prevalence of record-breaking 

 high- and low-flow events, have resulted in highly variable recruitment of recreationally and 

commercially important fish species.  Declines in certain Centrarchid populations (e.g., Rock Bass, 

Smallmouth Bass) may be linked to gradual warming temperature trends as well as this flow variability.   

   

Efforts aimed at mitigating previous anthropogenic actions have resulted in the removal of a number of 

some the most dramatic habitat-altering features ς impoundments ς as efforts are made to restore 

riverine connectivity (e.g., Boshers Fishway, James River 1999; Embrey Dam removal, Rappahannock 

River 2004).  However, flows of many reaches are still controlled by numerous power plant operations 

and their associated in-river structures.  Much of the impetus for dam removals has centered on 

restoration of spawning habitat for anadromous fish, but most populations have failed to respond thus 

far.  The benefits of dam removal extend beyond the passage of anadromous fish, though, and include 

the restoration of riverine hydrology, sediment transport, and hydraulics, all of which directly impact the 

aquatic habitat upon which resident fish and freshwater mussels rely.    

  

Typical substrates west of the Piedmont include bedrock, large boulder, and cobble amidst Class II and III 

rapids, while many reaches within the Piedmont transition to wider, shallower, and sandy-bottomed 

channels.  Aquatic vegetation, both native and non-native, is common and provides habitat for aquatic 

species as well as semi-aquatic and terrestrial organisms using rivers for various life-stage functions 

(e.g., waterfowl feeding).  Nuisance aquatic vegetation blooms, including harmful algal blooms (HABs), 

many of which are fueled by cyanobacteria, have become more prevalent in recent years.  These blooms 

can impact human and animal health and often lead to public health warnings to limit contact with 

water.   Precursor nutrient enrichment fueling HABs and other deleterious aquatic effects have resulted 

in establishment of Total Maximum Daily Load (TMDL) designations by Virginia Department of 

Environmental Quality (DEQ) in an attempt to reduce negative impacts.  Fish consumption advisories for 

James River - James River WMA 
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mercury and polychlorinated biphenyls (PCBs) are common. Emerging contaminants, such as 

perflourooctane sulfonic acid (PFOS) and perflourinated alkylated substances (PFAS) that are commonly 

used in non-stick and stain-resistant consumer products, food packaging, fire-fighting foam, and 

industrial processes, are causes for concern in large rivers, as bioaccumulation, toxicity, and 

environmental effects of these and other, similar substances are poorly understood.     

  

Western mainstem rivers in the Appalachian Plateau and Valley and Ridge Provinces draining the 

Tennessee River tributaries of the Clinch, Powell and Holston rivers support many rare and listed 

endemic species.  Current impacts and historical legacies of coal mining and natural gas extraction 

operations in these watersheds have often left the fauna in peril.  In the North Fork Holston River, 

industrial pollution from the first half of the 20th century decimated the aquatic species and resulted in 

mercury conǘŀƳƛƴŀǘƛƻƴ ŀƴŘ ŦƛǎƘ ŎƻƴǎǳƳǇǘƛƻƴ ŀŘǾƛǎƻǊƛŜǎΦ  Lƴ ǎƻƳŜ ǊŜŀŎƘŜǎ ƻŦ ǘƘŜ ±ƛǊƎƛƴƛŀΩǎ ¢ŜƴƴŜǎǎŜŜ 

drainage, water quality conditions have sufficiently improved to conduct restoration efforts, including 

species augmentation and reintroduction.         

  

Most mainstem rivers in Virginia flow predominantly through farmland but also receive stormwater 

runoff and municipal and industrial effluents from towns and cities along the river valleys.  Non-tertiary 

treated discharges pose a threat to the aquatic system primarily due to their nutrient content, but 

άŜƳŜǊƎƛƴƎ ŎƻƴǘŀƳƛƴŀƴǘǎέ ǎǳŎƘ ŀǎ ŜƴŘƻŎǊƛƴŜ ŘƛǎǊǳǇǘƻǊǎΣ ƻǘƘŜǊ ǇƘŀǊƳŀŎŜǳǘƛŎŀƭǎΣ ŀƴŘ tCh{κtC!{ ŀǊŜ ŀƭǎƻ 

a significant concern and warrant further research.  Threats from streamflow alteration due to water 

withdrawals or dam releases can also significantly impact water resources.   

  

Though direct conservation actions (e.g., stream restoration, bank stabilization) on mainstem rivers can 

ōŜ ŘƛŦŦƛŎǳƭǘ ƎƛǾŜƴ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳΣ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀŎǘƛƻƴǎ ǘŀƪŜƴ ǘƘǊƻǳƎƘƻǳǘ ŀ ǊƛǾŜǊΩǎ ŜƴǘƛǊŜ 

watershed will likely benefit the mainstem.  These actions include implementation of agricultural and 

urban BMPs intended to minimize nutrient loading and moderate hydrograph response to storm events.  

Similarly, riparian buffer establishment, protection, and enhancement throughout the watershed will 

filter nutrients and reduce sedimentation.  Removal of dams should be pursued whenever feasible to 

address impacts that these structures present to aquatic-organism passage, hydrology, water 

temperature, and habitat.  The Virginia Department of Environmental Quality (with support of DWR 

staff) aims to prevent alteration of the instantaneous flow in all rivers, regardless of size, by more than 

ten percent. These on-going efforts are critical to ensure that streamflow alterations result in minimal 

impacts to aquatic life.  

 

Tidal Headwater Streams  

 

LƴǘŜǊǇƻǎŜŘ ƻƴ ǘƘŜ ǿŜǎǘ ōȅ ±ƛǊƎƛƴƛŀΩǎ tƛŜŘƳƻƴǘ ŀƴŘ ǘƻ ǘƘŜ Ŝŀǎǘ ōȅ ǘƘŜ !ǘƭŀƴǘƛŎ hŎŜŀƴ ŀƴŘ ǘƘŜ /ƘŜǎŀǇŜŀƪŜ 

Bay, streams within the Coastal Plain of Virginia often have transitional areas known as the fall zone. It is 

within this fall zone that gravity-fed systems lose elevation and become undulating bodies of water that 

ebb and flow in conjunction with the tide cycles of the Atlantic Ocean. This natural feature commonly 

results in tidal headwater streams that contain distinctive sections, which can be generally classified as 

slow backwater swamps; low-gradient streams; and tidal estuarine waters. While these habitats are 

complex individually, and occasionally exist in homogeneity as a singular system, most tidal headwater 
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streams are comprised of a longitudinally dynamic network of each of these habitats, resulting in aquatic 

ecosystems that are the most ecologically diverse in Virginia 

{ǿŀƳǇǎ ŀƴŘ ǿŜǘƭŀƴŘ ǎŜŎǘƛƻƴǎ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǘƛŘŀƭ ƘŜŀŘǿŀǘŜǊ ǎǘǊŜŀƳǎ ƻŎŎǳǊ ƛƴ ŀǊŜŀǎ ǿƛǘƘ ƳƛƴƛƳŀƭ ǎƭƻǇŜ 

and are often found in locations that have been dammed by beaver or impounded by anthropogenic 

activities. These locations are predominantly stagnant, can be characterized by varying levels of tree 

cover, and contain several species of submerged aquatic plants. Many of these habitats are found in 

locations with silicious geology, resulting in substrates comprised of silt, mud, and detritus with tannic 

waters that are often uniformly shallow in depth, high in acidity, low in conductivity, and very low in 

dissolved oxygen. While lethal to most species of fish, maintaining such parameters within tidal 

headwater streams is essential to protecting the endemic fishes that have adapted the feeding 

strategies, habitat needs, and reproductive processes to thrive in this environment.  

  

Within the low-ƎǊŀŘƛŜƴǘΣ ŦƭƻǿƛƴƎ ǎŜŎǘƛƻƴǎ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǘƛŘŀƭ ƘŜŀŘǿŀǘŜǊ ǎǘǊŜŀƳǎΣ ŀǊŜŀǎ ǿƛǘƘ ƘƛƎƘŜǊ 

discharge velocities have substrates comprised of cobble and gravel. As these systems meander and lose 

energy, finer suspended particles fall from the water column, and features such as runs and pools 

become dominated by sandy substrates. As the stream moves through these areas, it tumbles over rock 

formations, root structures, downed logs, and other important features that elevate dissolved oxygen 

levels. While stream temperatures and acidity are often comparable to swampy sections, the elevated 

oxygen levels and interstitial spaces in the substrates allows for an entirely different community of 

benthic macroinvertebrates to thrive. In response, the fish assemblage endemic to such environments 

possesses trophic, habitat, and reproductive niches that are dependent on the viability of these physical 

and chemical parameters.   

  

9ǎǘǳŀǊƛƴŜ ŀǊŜŀǎ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǘƛŘŀƭ ƘŜŀŘǿŀǘŜǊ ǎǘǊŜŀƳǎ ŀǊŜ ǳƴŘŜǊ ǘƘŜ Ŏƻƴǎǘŀƴǘ ƴŀǘǳǊŀƭ ǇŀǘǘŜǊƴ ƻŦ ǊŜŎŜŘƛƴƎ 

and advancing tidal waters. Water chemistry at these locations varies immensely based on the strength 

of the tide, the size of the watershed, and recent precipitation trends occurring upstream. Substrates in 

estuarine areas are most often sand, silt, or mud. Because the habitats in this environment can alternate 

Dragon Run   Photo Credit:  Connie Lapallo 
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from optimal to lethal for a given species multiple times per day, aquatic life within this environment is 

often nomadic. Fish assemblages within estuarine areas may have needs associated with saltwater, 

brackish, or freshwater requirements, and each may be present at different times of the year.   

  

±ƛǊƎƛƴƛŀΩǎ ǘƛŘŀƭ ƘŜŀŘǿŀǘŜǊ ǎǘǊŜŀƳǎ ǇǊƻǾƛŘŜ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ŀƴ ƛƳǇǊŜǎǎƛǾŜ ŘƛǾŜǊǎƛǘȅ ƻŦ ŜŎƻƭƻƎƛŎŀƭ ǊƻƭŜǎΣ 

allowing thousands of species of aquatic animals and plants to survive. Although important distinctions 

between microhabitats in this environment exist, many factors are collectively influenced by 

anthropogenic activities ς both beneficial and detrimental. Major threats to tidal headwater streams 

include deforestation and anthropogenic development. Even if not occurring in close proximity to the 

stream, it is possible for such activities to alter the natural hydrologic function of an area, exacerbate 

sedimentation, increase thermal pollution, and increase point-source pollutants. An increasingly 

common threat to tidal headwater streams is the volume of water utilized in agricultural and municipal 

water intake systems, which alters flow patterns and has been documented as entrapping and entraining 

significant numbers of at-risk fish species. Not unique to tidal headwater streams, ubiquitous impacts 

from changing environmental conditions, invasive species, and land subsidence also exist. Promoted 

activities that may increase the resilience of habitats within tidal headwater streams include conserving 

contiguous tracts of undeveloped area, expanding riparian buffers, reducing existing development within 

floodplains, and preserving the natural heterogeneity of these dynamic habitats. Mitigation activities are 

largely unsuccessful in recreating the natural processes of this environment once they are disturbed, and 

therefore the conservation of what currently exists should be paramount to other alternatives.  

 

Tidal Creeks & Rivers  

 

Meandering throughout the low-elevation Coastal Plain of Virginia is a network of tidal creeks and rivers 

that serve as an intermediate link between smaller headwater environments and the expansive tidal 

ecosystems at their confluence. These dynamic estuarine systems act as a conduit for rhythmically 

fluctuating tidal flows which are characterized by an interplay of fresh and saltwater conditions. Aquatic 

habitats in tidal creeks and rivers can vary tremendously, as low-tide conditions often result in the active 

channel being at least partially dewatered, while incoming tides regularly produce water levels that spill 

out across expansive floodplains, creating diverse aquatic habitats throughout the inundated mosaic of 

grasslands, marshes, and forests that surround them. In these ever-changing conditions, aquatic 

biodiversity thrives, and the complexity of tidal creeks and rivers provide unique habitats for an array of 

plant and animal species which have adapted to persist along with the fluctuating water chemistry, 

substrates, and cover types of the environ. 

   

The water chemistry of tidal creeks in Virginia is influenced by natural processes and anthropogenic 

sources. As with big tidal rivers, precipitation and tidal cycles are important drivers of water chemistry in 

tidal creeks and small rivers. Salinity levels fluctuate daily with tide cycle and over longer periods, with 

precipitation and freshwater inputs from upstream. Salinity also varies spatially, with creeks lower in the 

watershed undergoing higher magnitude fluctuations than those located further upstream.   

  

Land use and habitat distribution within tidal creek sub-watersheds influence water chemistry on finer 

scales. Urban and agricultural runoff alter nutrient loads and may have bottom-up influences on creek 
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productivity. Groundwater seepage and inputs from tidal headwaters naturally influence nutrient loads 

and may alter pH, depending on regional differences in geology. Freshwater inputs from precipitation 

and runoff increase turbidity, by increasing suspended solids and sediment loads. These inputs are 

driven in turn by precipitation within the watershed and vary inter- and intra-annually. Spatial and 

temporal variability in water chemistry plays a significant role in shaping aquatic communities and the 

overall ecological functioning of tidal creeks. 

  

Tidal creeks in Virginia face similar threats as tidal headwaters and large rivers, including development, 

pollution, and fish passage barriers. Urbanization is primarily a threat to larger creeks and those 

proximate to population centers. Runoff from non-porous surfaces and discharge from municipal 

wastewater treatment plants causes nutrient loading, sedimentation, and temperature increases, all of 

which can decrease habitat quality or suitability for aquatic species. Similarly, agricultural development 

increases inputs of fertilizers and pesticides, which directly impact nutrient cycles and productivity. 

Placement of riprap, seawalls, and bulkheads to protect industry and private property lead to loss of 

habitat, habitat fragmentation, and ultimately a decrease in resilience to disturbance. Water diversions 

for irrigation and industry alter natural hydrology, floodplain dynamics, and temperature regimes.  

  

Barriers to fish passage, such as dams and culverts, are common in tidal creeks. These barriers restrict 

migration, limiting spawning habitat availability and thereby hindering recovery efforts for anadromous 

species, such as shad and herring. Collaborative efforts of federal and state partners have been 

successful in removing dams and replacing culverts, increasing habitat connectivity and opening miles of 

potential spawning habitat.  

  

Saltwater intrusion from rising sea levels, increased water temperatures, and altered precipitation 

patterns caused by changing environmental conditions pose a significant, long-ǘŜǊƳ ǘƘǊŜŀǘ ǘƻ ±ƛǊƎƛƴƛŀΩǎ 

tidal creeks. Salinity levels may increase in some creeks to the extent that they become unsuitable for 

freshwater or estuarine species, regardless of tidal cycle. Water temperature is an important 

reproductive cue for many species, including SGCN such as Atlantic sturgeon and American shad. 

Changing water temperatures have already altered migration timing for both of these species; further 

increases are likely to continue impacting migratory cues and river residence, to unknown effect. 

Similarly, changes in the frequency and magnitude of rain events will impact erosion, water quality, and 

water chemistry, impacting habitat suitability for aquatic species.   

  

¢ƘǊŜŀǘǎ ǘƻ ǘƛŘŀƭ ǎȅǎǘŜƳǎ ǿƛƭƭ ōŜ ŎƻƳǇƻǳƴŘŜŘ ōȅ ǘƘŜ ǊŜŎŜƴǘ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άǿŀǘŜǊǎ ƻŦ ǘƘŜ 

¦ƴƛǘŜŘ {ǘŀǘŜǎέ ƛƴ ǘƘŜ /ƭŜŀƴ ²ŀǘŜǊ !ŎǘΦ ²ŜǘƭŀƴŘǎ ƘŀŘ ǇǊŜǾƛƻǳǎƭȅ ōŜŜƴ ǎǳōƧŜŎǘ ǘƻ ŦŜŘŜǊŀƭ ǊŜƎǳƭŀǘƛƻƴ ǳƴŘŜǊ 

the Clean Water Act based on connectivity to navigable waters. The U.S. Supreme Court revised this 

definition in 2023, removing waterbodies lacking perennial flows. Tidal systems are dynamic by nature 

and include countless ephemeral and intermittent creeks and wetlands. Changes in precipitation 

patterns predicted by climate models may further impact flows and connectivity. Unregulated 

development of these areas will compound existing threats, alter hydrology, and greatly reduce 

resilience.   
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Recommended conservation actions for tidal creeks and rivers are similar to those of tidal headwater 

streams, though these habitats are typically less developed than tidal river mainstems. Conserving 

undeveloped tracts of land, expanding riparian buffers, and preserving wetlands are among the highest 

priorities to improve water quality and maintain resilience. New or replacement infrastructure should 

incorporate design elements that minimize in-stream footprints and bare hardscape.  Riparian buffers 

and livestock exclusion on agricultural lands would limit nutrient and pesticide inputs, reduce the erosion 

that necessitates bank stabilization, and create higher quality shoreline habitat for aquatic fauna. 

Similarly, increasing riparian buffers on non-agricultural lands would reduce erosion and sedimentation 

and increase habitat quality. Efforts to remove dams and replace road-crossing barriers should be a 

priority.  Water-intake and diversion permits should take long-term flow and climate trends into 

consideration.  

  

Big Tidal Rivers  

 

±ƛǊƎƛƴƛŀΩǎ ǘƛŘŀƭ ǊƛǾŜǊǎ ŀǊŜ ŘŜƭƛƴŜŀǘŜŘ ōȅ ǘƘŜ Cŀƭƭ [ƛƴŜΣ ǘƘŜ ōƻǳƴŘŀǊȅ ōŜǘǿŜŜƴ ǘƘŜ tƛŜŘƳƻƴǘ ŀƴŘ /ƻŀǎǘŀƭ 

Plain physiographic regions along much of the East Coast. The transition is characterized by a sharp 

increase in gradient, caused by differential erosion between the bedrock-dominated Piedmont and the 

softer sediments of the Coastal Plain. In Virginia, the Fall Line is marked by series of rapids in the James 

River at Richmond and in the Rappahannock River at Fredericksburg, where elevation drops 100 feet or 

more over several miles to reach sea level. The York River watershed is relatively small and the 

mainstem extends only 50 km inland before branching into the Pamunkey and Mattaponi Rivers. Small 

tributaries to the Mattaponi and Pamunkey Rivers cross the Fall Line further inland and generally lack 

the rapids and steep gradients characteristic of other systems.  

  

Chickahominy River - Chickahominy WMA 



   

 

76 
 

Tidal rivers are dynamic systems characterized by wide channels, perennial flows, and a semidiurnal tidal 

cycle. Below the Fall Line, tidal rivers cut deeper channels through soft sediments along a low gradient 

before widening out. Habitat distribution along the tidal river gradient is defined by the interaction 

between freshwater inputs from precipitation and upstream sources and saltwater intrusion from the 

Chesapeake Bay. A salt front forms where freshwater and saltwater meet, and less dense freshwater 

flows on top of a layer of saltwater. Mixing occurs along the salt front and creates a gradient of salinity 

zones, transitioning from mesohaline to oligohaline and ultimately to tidal fresh water. The location of 

salinity zones differs among rivers, depending on position within the Bay watershed, bathymetry, and 

channel features. Within each river, salinity zones shift with tidal cycle, precipitation, flow rate, and 

wind.   

  

The substrate consists of a complex mix of sediments, rocks, and organic matter. In the lower reaches 

where tidal influence is stronger, fine sediments such as silt and clay dominate in the river channel while 

sand is found along the shoreline. Coarser materials like sand and gravel are more prevalent in the tidal 

fresh reaches below the Fall Line. Natural and artificial structures provide essential cover for aquatic 

organisms. Downed trees and root wads from riparian forests and large, woody debris flushed 

downstream during high flow events create complex habitats along river margins. Underwater structures 

such as piers, sunken barges, docks, and channel markers provide structure in a range of depths and 

distance from shore. Both natural and artificial structure offers flow refugia, cover, and breeding areas 

for diverse aquatic communities.  

   

Tidewater habitats are predominantly a mix of emergent and forested wetlands, where they have not 

been developed. In tidal fresh and oligohaline reaches, wetlands are common along inside river bends in 

shallow coves and sloughs. Arrow arum (Peltandra virginica), spatterdock (Nuphar advena), wild rice 

(Zizania aquatica), and pickerel weed (Pontederia cordata) dominate these areas and provide high 

quality nursery habitat to aquatic species. In mesohaline zones, wetlands are dominated by a few species 

of salt-tolerant grasses, including saltmarsh cordgrass (Sporobolus alterniflorus), black needle rush 

(Juncus gerardii), and saltmarsh bulrush (Bolboschoenus maritimus). Wide mudflats border the channel 

in downstream reaches providing foraging for benthivores and detritivores during high tides and birds 

during low tides.   

  

Tidal river habitats in Virginia face a myriad of threats, including conversion or outright loss, invasive 

species, pollution, changing environmental conditions, and sea-level rise. The mainstem reaches of the 

James, York, and Rappahannock rivers are heavily impacted by industry and commerce, altering the 

historic floodplain and flow regimes. Regular dredging operations, river bend cutoffs, and water 

diversions to support mining operations and ports have permanently altered the floodplain. Bank 

stabilization protecting homes, factories, energy infrastructure, and parks further restrict natural 

hydrological processes. Industrial discharge, water intakes, agricultural runoff, urban stormwater runoff, 

and sewage effluents contribute to nutrient enrichment, sedimentation, and contaminant accumulation, 

compromising water quality and habitat suitability. Shoreline development, urbanization, and 

agricultural lands have reduced floodplain connectivity and encroached on wetland habitats, limiting 

resilience to storms and flood events. Invasive species, such as northern snakehead, blue catfish, and 
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flathead catfish, along with introduced sportfish, such as largemouth bass, have disrupted tidal systems 

by outcompeting and predating on native species.  

  

Recommended conservation actions for large tidal rivers include land conservation, infrastructure 

upgrades, and riparian buffers. Land adjacent to the mainstem James, York, and Rappahannock rivers is 

heavily developed by industry and agriculture but undeveloped tracts have been conserved by tribal, 

federal, state, and local government entities. Supporting tribal landback efforts, direct land purchases, 

and conservation easements are supported mechanisms for limiting encroaching development. Wetland 

conservation and restoration are especially high priorities, given their role in increasing resilience. In 

urbanized areas, upgrades to sewer infrastructure to reduce effluent inputs is a high priority. 

Incorporating porous surfaces and living shorelines into hardscape features would offer habitat 

improvements where bank stabilization cannot be avoided. Riparian buffers and livestock exclusion on 

agricultural lands would limit nutrient and pesticide inputs, reduce the erosion that necessitates bank 

stabilization, and create higher quality shoreline habitat for aquatic fauna. Similarly, increasing riparian 

buffers on non-agricultural lands would reduce erosion and sedimentation and increase habitat quality. 

Water intake and diversion permits should take long-term flow and climate trends into consideration. 

Virginia is a hub for developing data centers, which require high energy inputs to maintain servers and 

water intakes for cooling purposes. Data centers are currently considered one of the top water-

consuming industries, and development within tidal watersheds is slated to increase over the next 

several years. Invasive-species control efforts, including commercial fishery development and angler 

outreach, should continue with the goal of reducing impacts to native species.  

 

Lakes  

Clint Morgeson and Jeff Williams, Virginia Department of Wildlife Resources  

 

Virginia has only two natural lakes, Lake Drummond in the cities of Suffolk and Chesapeake and 

Mountain Lake in Giles County, with the rest of the impoundments within the Commonwealth 

originating from anthropogenic activities. The two lakes share very few geophysical similarities and are 

located on opposing ends of the Commonwealth.   

  

Located within the 113,000-acre Great Dismal Swamp National Wildlife Refuge, Lake Drummond is a 

large open body of water (3,142 acres) and is relatively shallow, at maximum six feet in depth. Roughly 

circular in shape, Lake Drummond is fed by surrounding marshes and swamps and is acidic; the leaching 

processes from organic matter give its waters a characteristic stained (blackwater) appearance. 

Historically, the forested wetland covered more than a million acres in southeastern Virginia and 

northeastern North Carolina. The area was drained and cleared after European colonization for 

agricultural land and timber production. Attempts to drain Lake Drummond and turn it into agricultural 

land by the George Washington-backed Dismal Swamp Company were abandoned in the early 1800s, 

but timbering operations continued into the 1950s. Drainage canals connect Lake Drummond to the 

Elizabeth River to the north and the Pasquotank River to the south. The Great Dismal Swamp National 

Wildlife Refuge was established in 1974 from purchased lands and a nearly 50,000-acre land donation 

from The Nature Conservancy.  
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Currently, the water level is controlled by the U.S. Army Corps of Engineers via a lock and system of 

water control structures in the draining canals/ditches. The lake and surrounding swamp are intensively 

and cooperatively managed by the U.S. Fish and Wildlife Service along with the Army Corps of Engineers. 

Much of the substrate is characterized by thick peat deposits, which are vulnerable to fire if not kept 

saturated. Since Lake Drummond supplies the water levels for the Dismal Swamp Canal, excessive 

dewatering of the lake must be prevented to maintain stable ecological conditions. No streams directly 

supply the lake as it is sustained by precipitation inputs from the surrounding swamp.   

  

The ecology of Lake Drummond and the surrounding Great Dismal Swamp has been significantly altered 

due to the construction of drainage canals, the Great Dismal Swamp Canal connecting the Chesapeake 

Bay to the Albemarle Sound, and extensive deforestation of historic Bald Cypress and Atlantic White 

Cedar stands. Further, unmanaged fires have depleted the peat bank and hastened the conversion of 

surrounding forests to gum/maple-dominated canopies. This succession alters surface water patterns 

and creates more dry-land habitats within the ecosystem.   

 

Future threats to Lake Drummond include increasing stochastic climatic events that impact water levels, 

invasive species infiltration, and watershed development. The lake is largely protected from watershed 

development, being surrounded by the Great Dismal Swamp National Wildlife Refuge, which also largely 

ŎƻƳǇǊƛǎŜǎ ǘƘŜ ƭŀƪŜΩǎ ƭƛƳƛǘŜŘ ǿŀǘŜǊǎƘŜŘΦ IƻǿŜǾŜǊΣ ǿŀǘŜǊ ƭŜǾŜƭǎ Ƴǳǎǘ ōŜ ŎƻƴǘǊƻƭƭŜŘ ǘƻ Ƴŀƛƴǘŀƛƴ ƭŀƪŜ 

levels and watershed sediment saturation to preserve the unique geophysical characteristics of the area.   

  

Within the watershed, advanced rates of succession have been established due to the extensive logging 

of the Great Dismal Swamp. Future conservation actions to correct or mitigate these impacts might 

include water level manipulation, mechanical removal of late-stage species, and restoration of the 

historic timber stands, particularly with Atlantic White Cedar and Bald Cypress.   

  

Located near the Town of Pembroke, Mountain Lake is the other of only two natural lakes found in 

Virginia and is the only natural lake located in the unglaciated southern Appalachian Highlands.  The lake 

Lake Drummond, Great Dismal Swamp NWR 
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rests near the summit of Salt Pond Mountain at an elevation of almost 1,800 meters.  Estimated to be 

around 6,000 years old, Mountain Lake has a history of severe lake level fluctuations, and the origin of 

the lake has been the subject of much investigatioƴΦ  ¢ƘŜ ŜŀǊƭƛŜǎǘ ƘȅǇƻǘƘŜǎƛǎ ƻŦ ǘƘŜ ƭŀƪŜΩǎ ƻǊƛƎƛƴ ŎŀƳŜ ƛƴ 

the 1930s and pointed to damming of the valley by a lateral landslide.  This hypothesis was later 

modified in the mid-1970s to suggest that a vertical collapse of a canyon feature in one of the 

underlying geologic formations was more likely the cause.   The presence of a crevice, likely a fault, 

located in the deepest part of the lake has also been pointed to as a potential area of seepage and water 

loss.  Most recently, during a period when the lake was almost completely drained, four sinkhole-like 

depressions were observed.  These areas had piping holes at their bottoms and sides and subsequent 

investigations suggested that the piping of lake sediment was the primary mechanism responsible for 

lake level fluctuations.  

 

Mountain Lake was full for much of the twentieth century but had completely dried up by the fall of 

2008.  From 2008 to 2020, the lake was only partially filled with water.   Since 2020, the lake has refilled 

to about one-third of its normal volume.  The last such period of drastic fluctuations is believed to have 

occurred between 1751 and 1804, based on historical accounts of widely varying lake size.  Researchers 

now believe that there is a natural cycle to the lake levels in Mountain Lake with extreme lows occurring 

about every 400 years.  

  

When full, the small, narrow lake covers only about 50 acres and has a maximum depth of 

approximately 33 meters at the north end of the lake.  This deepest point consists mainly of the 

aforementioned crevice.  The remainder of the northern end of lake measures about 24 meters in 

depth.  The Mountain Lake watershed is relatively small, measuring just 321 acres.  The lake is fed by 

cold, underground springs causing the water temperature to typically stay below 21°C at the surface and 

8° C at a depth of 15 meters.   

  

The forest surrounding Mountain Lake consists primarily of a mix of upland hardwoods, such as oak and 

maple, and shows little evidence of harvest in the past seven decades.  The only development that has 

Mountain Lake, Giles County, VA 
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occurred within the Mountain Lake watershed is the privately-owned Mountain Lake Lodge.  The hotel 

was initially built in 1856 to provide lodging for visitors to the lake.  The original wooden structure was 

replaced in 1938 by the current stone structure, which utilized stone native to the area.  Since 1989, the 

Mountain Lake Conservancy has worked to manage and protect the 2,600 acres of property around the 

lake.  

 

Ponds  

Susan Watson, Virginia Department of Wildlife Resources 

 

±ƛǊƎƛƴƛŀΩǎ ǇƻƴŘǎ ŀƴŘ ǎŜŀǎƻƴŀƭƭȅ ŦƭƻƻŘŜŘ ŘŜǇǊŜǎǎƛƻƴŀƭ ǿŜǘƭŀƴŘǎΣ ǘƘŜ ƭŀǘǘŜǊ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ 

vernal pools, are habitat to many obligate and facultative wetland SGCN.  Ponds are dynamic habitats 

with fluctuations of water level depending upon weather conditions and changing climate.  There may 

also be extreme fluctuations influenced by either natural events or human actions.    

 

Vernal pools are isolated depressions on the landscape that fill with water during fall and winter months 

and dry or significantly decrease in water level during warmer months due to changes in the seasonal 

rates of precipitation, evaporation, and transpiration.  They may be influenced by natural or human 

activities.  In Virginia, vernal pools usually occur within or in the edge of a forested habitat, and they can 

range in size from just several inches across to a few acres.  More detailed descriptions may be found 

Virginia Vernal Pools and in the Field Guide to the Animals of Vernal Pools.  

  

The importance of vernal pools to many species that use them to breed, such as Ambystoma 

salamanders, is that the fluctuations in water annually and the usual lack of connection to flowing water 

systems prevent predatory fish from inhabiting these ephemeral habitats.  Ambystoma salamanders 

(e.g., mole salamanders) are not adapted to coexist with predatory fish that would feed upon their eggs 

and larvae.  Another important characteristic needed for Ambystoma salamanders is a surrounding 

upland forest habitat ǘƘŀǘ ŀŘǳƭǘǎ ǳǎŜ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ȅŜŀǊΦ  aƻǎǘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǾŜǊƴŀƭ Ǉƻƻƭǎ Ŏŀƴ ōŜ ŘŜŦƛƴŜŘ 

as isolated wetlands above minimal ecological value, according to the Virginia Department of 

9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅΩǎ regulation of definitionsΦ  aƻǎǘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ Ǉƻƻƭǎ ŀǊŜ ŦƻǊŜǎǘŜŘΣ ǿƘƛŎƘ ƛǎ ƻƴŜ ƻŦ 

the conditions in the definition, and some pools also meet some of the other conditions listed.    

  

Vernal pools exist throughout the Commonwealth, with variations in landscape and associated species.  

Since most vernal pools are quite small (many less than 0.1 acres), they often do not show on wetland 

inventory maps, and information on historic presence is lacking.  Virginia Commonwealth University 

studied a sample of vernal pools recorded in the greater Richmond area during the 1980s that showed 

approximately half of them were found to still exist during a rediscovery effort in 2010 to 2012.  Among 

the other half of the pools recorded in the 1980s, about half of those were found to be lost to 

development or other land use, while the other half simply could not be determined by the past data 

provided.    

 

Some variations of vernal pools that are used by SGCN species, such as Eastern tiger salamanders and 

Eastern chicken turtles, include sinkhole and interdunal pool/pond complexes.  There are just a few 

https://www.virginiavernalpools.com/general-4
https://dec.vermont.gov/sites/dec/files/wsm/wetlands/docs/wl_FieldGuideToTheAnimalsOfVernalPools.pdf
https://law.lis.virginia.gov/admincode/title9/agency25/chapter210/section10/
https://www.news.vcu.edu/article/Scouting_salamanders
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examples of these known in Virginia, in parts of the Valley and Ridge, the Blue Ridge Mountains, and the 

Coastal Plain.  These are usually relatively deeper and larger than most vernal pools.  

  

All vernal pools may be threatened with destruction/degradation due to development, land use (such as 

logging), depending on the methods and management of the activity, and changing environmental 

conditions.  Best management practices that include certain buffers to the pool site and select cut 

timbering of the surrounding forest may help conserve this habitat and its associated species.  A good 

summary about vernal pools, threats, and conservation has been developed by the Appalachian Trail 

Conservancy.  Additionally, Partners in Amphibian and Reptile Conservation (PARC) has a working group 

to address vernal pool conservation.   

  

Ponds created by damming flowing waterways, with dams constructed by beavers (Castor canadensis) 

or by humans, are another aquatic habitat type in Virginia.  Fish species, such as black-banded sunfish, 

redfin pickerel, and swampfish, are adapted to very low flowing, dark-stained water found in eastern 

Virginia. These ponds may be forested or open but are often partially forested and partially open.  The 

pond itself often provides a more open area in the long run, as those trees not adapted to surviving in 

standing water will die off.  These wetland meadows that are comprised of emergent and submergent 

vegetation are beneficial to many SGCN species, including smooth greensnake, wood turtle, and spotted 

turtle.  Beaver ponds occur throughout Virginia and support a variety of SGCN that either permanently 

or seasonally use these habitats.   Human-created ponds, such as dams for mill ponds and farm ponds, 

can act as a surrogate for natural habitats.  However, it is not uncommon for these waters to be stocked 

with predatory gamefish and only managed for angling, which can be incompatible for many SGCN.   

  

Threats to beaver ponds and similar habitat types include removal of dams and of beavers inhabiting the 

area.  There are also threats to the water quality and associated habitats due to development and 

incompatible land use practices.  While many ponds are in rural areas, there are sites close to expanding 

roadways and related development.  Unfortunately, roads and highways constructed adjacent to these 

habitats become death traps for wildlife transitioning or migrating between wetlands and upland areas.  

Introduction of grass carp is another threat to the emergent and submergent vegetation in these 

habitats, which are needed for the native fish species to thrive. Nonnative plants (i.e. hydrilla) can cause 

negative impacts by outcompeting native aquatic vegetation.  

  

Maintaining beaver ponds is beneficial to many other species.  Ponds decrease the amounts of nutrients 

and reduce sedimentation thereby helping to improve water quality for aquatic species inhabiting 

downstream reaches (Kroes & Bason, 2015) and (Bason et al., 2017).  Additionally, beaver dams have 

shown to increase groundwater levels (Feiner & Lowry 2015) and aid in the formation and persistence of 

wetlands during low and high flow periods (Westbrook et al. 2006).    

  

Non-Tidal Wetlands  

Ben Sagara, Virginia Department of Wildlife Resources 

 

Historically, Virginia is estimated to have had just under 1.9 million acres of wetland habitats spread 

ŀŎǊƻǎǎ ǘƘŜ ǎǘŀǘŜΦ CƻƭƭƻǿƛƴƎ Ŏƻƭƻƴƛŀƭ ǎŜǘǘƭŜƳŜƴǘΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ пн҈ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǿŜǘƭŀƴŘ Ƙŀōƛǘŀǘǎ ǿŜǊŜ 

https://appalachiantrail.org/official-blog/vernal-pools-temporary-habitats-for-a-t-wildlife/
https://appalachiantrail.org/official-blog/vernal-pools-temporary-habitats-for-a-t-wildlife/
https://www.northeastparc.org/index.php/vernal-ponds-working-group
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drained or filled in to support agriculture, silviculture, and development. This widespread landscape 

alteration led to severe flooding and poor water quality in many Virginia rivers and bays. Several federal 

and state policies were enacted beginning in the 1970s, including the Clean Water Act and the Virginia 

Tidal and Non-tidal Wetland Acts, which now protect most wetlands from detrimental impacts. Virginia 

is now estimated to support only 1.07 million acres of wetland habitats, with approximately 71% located 

in the Coastal Plain, 20% in the Piedmont, and 9% in the mountainous physiographic provinces. Nearly 

тр҈ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǿŜǘƭŀƴŘǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ƴƻƴ-tidal freshwater wetlands (Dahl 1990, Tiner and Finn 

1986).      

 
Tuckahoe Creek Swamp, Henrico, VA  

Figure 3.8. Wetland Habitats in Virginia 
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Non-tidal wetlands cover a diverse array of habitat types including swamps, bottomland forests, wet 

meadows, marshes, bogs, fens, pocosin, seepages, springs, scrub-shrub thickets, impoundments, vernal 

pools, and much more. These wetlands are inundated or saturated with freshwater during the growing 

season long enough to influence soil characteristics and develop distinct vegetative communities. 

Wetland hydrology is received from either surface water (precipitation, snowmelt, riverine floodwaters) 

or groundwater (seeps, springs, high groundwater table) inputs, and wetlands can be inundated with 

water all year (e.g., portions of Coastal Plain Depression Swamps and Ponds) or may only have saturated 

soils for several weeks in the early growing season (e.g., some Non-Riverine Flatwoods and Swamps). 

Non-tidal wetlands provide vital fish and wildlife habitat for a great quantity of species, including 488 of 

±ƛǊƎƛƴƛŀΨǎ SGCN. These wetlands trap and store excess sediments and nutrients which is critical to the 

health of Virginia streams and waterways, including the Chesapeake Bay. Wetlands can also attenuate 

floodwaters, provide erosion control, stabilize local water tables, serve as an important storage 

component in the global carbon cycle, and provide endless educational and recreational opportunities.   

 

Inland non-tidal freshwater wetlands, also referred to as palustrine wetlands, are distributed all across 

the landscape, and vary widely in structure, function, and vegetative composition with changes in 

hydrology, landscape position, geomorphology, soil composition, underlying geology, climate, and 

historic disturbance regime. Palustrine wetlands are often broadly defined by their canopy cover as 

either forested, scrub-shrub, or emergent. Although they are generally found along riverine bottoms 

and in other low-lying areas, some flat and concave landscape features at higher elevation can perch 

water and maintain wetland habitats like Appalachian Bogs and Piedmont Upland Depression Swamps. 

aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ±ƛǊƎƛƴƛŀΩǎ ƴŀǘǳǊŀƭ ǇŀƭǳǎǘǊƛƴŜ ǿŜǘƭŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ can be found in the Virginia 

Department of Conservation and RecreationΩǎ Natural Communities of Virginia Classification of 

Ecological Groups and Community Types for Non-tidal Wetlands in Palustrine Ecosystems. Based on U. S. 

Forest Service LANDFIRE Vegetation Models, the historic fire regime for non-tidal wetlands has a very 

broad range depending on the larger vegetative community they are encompassed within. Historic fire 

regimes could occur as often as a nearly annual return interval in eastern woodland mosaic forests to an 

over 1000-year return interval for southern floodplain (rare fire) vegetative communities (LANDFIRE 

2007).     

 

Common threats to non-tidal wetlands include conversion to developed lands through drainage and/or 

fill, habitat fragmentation, changes in water level associated with a large increase in impervious services 

and stormwater infrastructure in rapidly developing watersheds, pollution impacts from stormwater and 

agricultural runoff, poor silvicultural practices, mowing, conversion to open water through damming, 

and colonization of aggressive invasive species. Some coastal inland wetlands are being converted to 

tidal wetlands due to rising sea levels, and increases in intense weather events, including severe storms 

and droughts, are also impacting wetland hydrology. There are several existing cost share programs, 

easement programs, and competitive grant programs offered by nonprofit, local, state, and federal 

organizations that support wetland conservation opportunities for both private and public landowners. 

Wetland conservation actions include enhanced legal protection through easement or acquisition; 

restoration on historically drained or otherwise impacted wetlands by plugging ditches, removing drain 

tiles, removing dams and berms, removing legacy sediments, reconnecting streams to floodplains, 

and/or regrading of the landscape where wetlands have been filled in or topographically altered; 

https://www.dcr.virginia.gov/natural-heritage/natural-communities/ncpalustrine
https://www.dcr.virginia.gov/natural-heritage/natural-communities/ncpalustrine
https://www.fs.usda.gov/database/feis/fire_regime_table/fire_regime_table.html
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enhancing existing wetlands through cattle exclusion, erosion protection, supplemental native plantings, 

maintaining effectively managed impoundments, and invasive species removal; and wetland creation 

where new wetlands are constructed from non-wetland areas such as impoundments created in uplands 

or island creation on subaqueous lands.     

 

Nutria ŀǊŜ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǘƘǊŜŀǘ ǘƻ ±ƛǊƎƛƴƛŀΩǎ ǘƛŘŀƭ ŀƴŘ ƴƻƴ-tidal wetlands. This species is non-native and 

known to cause widespread damage to important coastal marsh systems through feeding and 

excavating activities. Nutria are endemic to South America but have been translocated throughout the 

world including the eastern United States.  Nutria appear to be expanding their range further north and 

west, posing a potential threat to valuable wetland systems north of the James River and in river 

habitats west of the Great Dismal Swamp. 

 

Tidal Wetlands  

Ben Sagara, Virginia Department of Wildlife Resources  

 

Historically, Virginia is estimated to have had just under 1.9 million acres of wetland habitats spread 

ŀŎǊƻǎǎ ǘƘŜ ǎǘŀǘŜΦ CƻƭƭƻǿƛƴƎ Ŏƻƭƻƴƛŀƭ ǎŜǘǘƭŜƳŜƴǘΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ пн҈ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǿŜǘƭŀƴŘ Ƙŀōƛǘŀǘǎ ǿŜǊŜ 

drained or filled in to support agriculture, silviculture, and development. This widespread landscape 

alteration led to severe flooding and poor water quality in many of ±ƛǊƎƛƴƛŀΩǎ rivers and bays. Several 

federal and state policies were enacted beginning in the 1970s, including the Clean Water Act and the 

Virginia Tidal and Non-tidal Wetland Acts, which now protect most wetlands from detrimental impacts. 

Virginia is now estimated to support only 1.07 million acres of wetland habitats, with approximately 71% 

located in the Coastal Plain, 20% in the Piedmont, and 9% in the mountainous physiographic provinces. 

bŜŀǊƭȅ нр҈ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǿŜǘƭŀƴŘǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ǘƛŘŀƭ ŜǎǘǳŀǊƛƴŜ ǿŜǘƭŀƴŘǎ ό5ŀƘƭ мффлΣ ¢ƛƴŜǊ ŀƴŘ Cƛƴƴ 

1986).      

 

Virginia has vast estuarine ecosystems that support a complex network of tidal wetland habitats 

throughout the coastal plain physiographic province, including seaside bays, Back Bay, and the 

Chesapeake Bay and its major tributaries. This network of tidal wetlands serves as critical natural 

infrastructure, protecting adjacent uplands from storm surge, flash flooding, and erosion, trapping and 

storing excess sediment and nutrient, and serving as an important storage component in the global 

carbon cycle. Tidal wetlands also provide vital fish and wildlife habitat for 580 of ±ƛǊƎƛƴƛŀΩǎ SGCN.      

 

Tidal wetland habitats vary in structure, function, and vegetative composition with changes in landscape 

position, geomorphology, soil composition, underlying geology, salinity, tidal influence, climate, and 

historic disturbance regime. Tidal wetland communities can broadly be defined by regular (lunar tidal) or 

irregular (wind-tidal) flooding. These systems are further defined by salinity levels (polyhaline to 

ŦǊŜǎƘǿŀǘŜǊύΦ ¢ƘŜ ǘŜǊƳǎ άƘigh marsh" and "low marsh" are used to define distinct habitat types restricted 

to high or low elevation areas within the intertidal zone (Figure 3.9). The historic fire regime for tidal 

marshes in the southeast is estimated to range from nearly annual, to up to a 300-year fire-return 

interval (Frost 1995). Although most tidal wetlands are represented as coastal marshes dominated by 

herbaceous vegetation with a scrub-shrub fringe along the high elevation edge, tidal wetland habitats 

can be represented by a range of forested, shrub, and herbaceous dominated communities. More 
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ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ±ƛǊƎƛƴƛŀΩǎ ƴŀǘǳǊŀƭ ǘƛŘŀƭ ǿŜǘƭŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ Ŏŀƴ ōŜ ŦƻǳƴŘ in the Virginia Department of 

Conservation and RecreationΩǎ Natural Communities of Virginia Classification of Ecological Groups and 

Community Types for Tidal Wetlands in Estuarine Ecosystems.     

 

 
Figure 3.9. Tidal Marsh Structure (Saltmarsh Ecology, Cambridge University Press) 

Common threats to tidal wetlands include development-related fill impacts, conversion of native habitat 

to invasive species (e.g., Phragmites), and pollutant impacts from stormwater and agricultural runoff. 

Many tidal marsh systems within Virginia are also experiencing significant change alongside rising sea 

levels and more frequent and intense storms. Furthermore, the southern portion of the Chesapeake Bay 

is experiencing substantial land subsidence, which has caused areas in Virginia to have the highest rates 

of observed relative sea level rise along the Atlantic Coast. There is a very thin range of elevations able 

to support tidal marsh vegetation establishment. Many existing low marshes are under substantial 

threat of drowning in the next few decades from rising sea levels, more frequent storm surges, and 

prolonged high tides. Natural marsh migration processes can ensure marsh habitats are not completely 

lost as the ƭŀƴŘǎŎŀǇŜ ŎƘŀƴƎŜǎΦ aŀǊǎƘ ƳƛƎǊŀǘƛƻƴ ƻŎŎǳǊǎ ǿƘŜƴ άƭƻǿ ƳŀǊǎƘŜǎέ ŘǊƻǿƴΣ ƘƛƎƘŜǊ ŜƭŜǾŀǘƛƻƴ 

άƘƛƎƘ ƳŀǊǎƘέ ǾŜƎŜǘŀǘƛǾŜ ŎƻƳƳǳƴƛǘƛŜǎ ŎƻƴǾŜǊǘ ǘƻ άƭƻǿ ƳŀǊǎƘέ ǾŜƎŜǘŀǘƛǾŜ ŎƻƳƳǳƴƛǘƛŜǎΣ ŀƴŘ ŀŘƧŀŎŜƴǘ 

ŜǾŜƴ ƘƛƎƘŜǊ ŜƭŜǾŀǘƛƻƴ ǳǇƭŀƴŘǎ ōŜƎƛƴ ǘƻ ǊŜƎǳƭŀǊƭȅ ŦƭƻƻŘ ŀƴŘ ǘǊŀƴǎƛǘƛƻƴ ǘƻ άƘƛƎƘ ƳŀǊǎƘέ ǾŜƎŜǘŀǘƛǾŜ 

ŎƻƳƳǳƴƛǘƛŜǎΦ IƻǿŜǾŜǊΣ ƳǳŎƘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ Ŏƻŀǎǘŀƭ ŀǊŜŀǎ ŀǊŜ ŘŜƴǎŜƭȅ Ǉopulated and developed, so 

natural processes like marsh migration will come into conflict with many existing human uses and 

activities (Figure 3.9). This Ǉǳǘǎ ±ƛǊƎƛƴƛŀΩǎ ǘƛŘŀƭ ǿŜǘƭŀƴŘ Ƙŀōƛǘŀǘǎ ŀǘ ŀƴ ƛƴŎǊŜŀǎŜŘ Ǌƛǎƪ ƻŦ ŜȄǇŜǊƛŜƴŎƛƴƎ 

widespread flooding and loss. There is a need to protect existing low marsh to ensure existing quality 

habitat remains long enough for new quality marsh to establish. There is also a need to identify and 

protect areas with future marsh migration potential to ensure Virginia maintains vital marsh habitat 

through time.    

   

Three SGCN, saltmarsh sparrow, eastern black rail, and American black duck, are also flagship species for 

the Atlantic Coast Joint Venture (ACJV). Where practical, tidal wetland conservation efforts should seek 

https://www.dcr.virginia.gov/natural-heritage/natural-communities/ncea
https://www.dcr.virginia.gov/natural-heritage/natural-communities/ncea
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to enhance habitat for these species, as they occupy a range of coastal marsh habitats that are highly 

threatened by sea-level rise and urbanization. Efforts aimed at enhancing habitat for these species 

would also benefit a host of other marsh-dependent fish and wildlife species. Tidal wetland restoration, 

enhancement, and protection techniques include living shorelines, dune restoration, berm removal, 

runnels, marsh terracing, thin/thick layer placement, back barrier marsh creation, island creation, and 

more. There are several existing cost share programs, easement programs, and competitive grant 

programs offered by nonprofit, local, state, and federal organizations that support tidal wetland 

conservation opportunities for both private and public landowners.    

 

Estuaries  

Margi Whitmore, Virginia Department of Wildlife Resources  

 

Estuaries are dynamic environments, formed over geologic time scales, where saltwater from the ocean 

mixes with freshwater from rivers. This mixing creates a range of salinity zones that are further 

influenced by precipitation, wind, and tides. Aquatic and riparian habitats shift with these 

environmental factors along the continuum from the ocean to head of tide, supporting high biodiversity. 

±ƛǊƎƛƴƛŀΩǎ ŜǎǘǳŀǊƛƴŜ Ƙŀōƛǘŀǘ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ǘƘŜ ƴƻǊǘƘŜǊƴ ǿŀǘŜǊǎ ƻŦ /ǳǊǊƛǘǳŎƪ {ƻǳƴŘ ŀƴŘ ǘƘŜ ǎƻǳǘƘŜǊƴ 

portion of the Chesapeake Bay and its tributaries.   

 

Currituck Sound is part of the Mid-Atlantic Embayed Region stretching from southeast Virginia to North 

/ŀǊƻƭƛƴŀΩǎ bŜǳǎŜ wƛǾŜǊΦ ¢Ƙƛǎ wŜƎƛƻƴ Ŏƻƴǎƛǎǘǎ ƻŦ ŀ ŎƻƳǇƭŜȄ ƻŦ ǎƻǳƴŘǎ ŀƴŘ ŜƳōŀȅƳŜƴǘǎΣ ƛƴŎƭǳŘƛƴƎ 

Albemarle and Pamlico sounds, separated from the Atlantic Ocean by a narrow, nearly continuous strip 

of barrier islands. Formation began within the past 11,700 years with retreating glaciers raising sea level 

and flooding coastal valleys. Simultaneously, the interaction between high-energy ocean storms and the 

sediments of the low-sloping Coastal Plain began forming barrier islands. The ocean-facing sides of 

barrier islands absorb energy from waves, currents, tides, and storms, protecting inland habitats. As a 

result, the waters of the Embayed Region are uniformly shallow, supporting abundant wetlands and high 

biodiversity. 

 

The waters of Currituck Sound cross the border from northeast North Carolina into southeast Virginia as 

two tributaries, the Northwest and North Landing rivers, and Back Bay. The Northwest River stretches 

northwest towards the Great Dismal Swamp, gradually turning to wetlands. The North Landing River 

stretches north, connecting to the Elizabeth River via the Intracoastal Waterway and Great Bridge Lock. 

Back Bay is a large embayment dominated by wetlands along its shoreline and numerous islands. All 

three waters were formerly influenced by diurnal lunar tides but are now upstream of tidal influence 

due to the closure of barrier island inlets over time. However, the shallow depths and low-velocity flows 

characteristic of these systems form unique wind-tidal marsh habitats. Strong winds from the south and 

southeast blow along the length of Currituck Sound, pushing water northward into Back Bay and the two 

rivers. Wind-driven currents cause water level variations of up to three feet and irregular salinity 

regimes ǘƘŀǘ ŦƭǳŎǘǳŀǘŜ ŦǊƻƳ ŦǊŜǎƘǿŀǘŜǊ ǘƻ ōǊŀŎƪƛǎƘΦ !ǎ ŀ ǊŜǎǳƭǘΣ .ŀŎƪ .ŀȅΩǎ ƳŀǊǎƘŜǎ ŀǊŜ ŀ ƳƛȄǘǳǊŜ ƻŦ 

freshwater and brackish species, supporting diverse wildlife communities and providing critical habitat 

for migrating waterfowl, shorebirds and wading birds. 
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Westmoreland SP                 Photo Credit:  VDCR/VSP 

The Chesapeake Bay is the largest estuary in the United States and lies within the borders of Virginia and 

Maryland. The Bay first began to form 35 million years ago when a bolide collided with the continental 

shelf, near present day Cape Charles, creating a crater over 50 miles wide. Sea level was much higher 

during this period, ǇǳǎƘƛƴƎ ±ƛǊƎƛƴƛŀΩǎ ŎƻŀǎǘƭƛƴŜ ŦǳǊǘƘŜǊ ƛƴƭŀƴŘ ǘƻ ǘƘŜ ǿŜǎǘ ƻŦ wƛŎƘƳƻƴŘ ŀƴŘ ²ŀǎƘƛƴƎǘƻƴ 

D.C. While the bolide did not create the Chesapeake Bay, it determined where it would ultimately form 

as sea levels changed. Approximately 18,000 years ago, massive ice sheets covered the continent, 

reaching as far south as Pennsylvania. With so much water trapped in glaciers, sea level dropped 600 

feet lower than it is today, exposing the continental shelf and what would become the Chesapeake Bay. 

As temperatures warmed, glacier melt formed streams and rivers that cut channels into the landscape, 

flowing towards the ocean. What is now the Chesapeake Bay began as the Susquehanna River Valley. 

The Susquehanna River is one of the oldest rivers in the world and the longest river on the East Coast, 

draining 27,500 square miles. Its headwaters in present-day Pennsylvania and New York created a 

network of streams and rivers funneling glacial meltwater through Maryland and towards the low-lying 

crater before draining into the ocean.  

 

The impact crater filled in with soft sediments and compacted over time but the geological differences 

between the crater and surrounding rock still impact Virginia residents today. Subsidence is a term used 

by geologists to describe the gradual sinking of ground due to shifting underground materials. As the 

soft sediments filled in the crater and compacted, subsidence slowly caused the surrounding land to 

shift and move towards the crater. Today, this process has been tied to land instability and aquifer 

disruption and may be responsible for the high rates of sea level rise near the mouth of the Bay. A more 

visible effect of subsidence can be observed in the unique channels of the James and York rivers. 

Whereas the Potomac and Rappahannock Rivers flow steadily southeast into the Bay, the James and 

York Rivers have sharp turns to the northeast near their mouths, reaching towards the impact crater. 
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This, in turn, affects the hydrology and water chemistry of the estuarine portions of these rivers up to 

the Fall Line. 

 

The Fall Line is a significant geological feature that marks the boundary between the Piedmont and 

Coastal Plain physiographic regions along much of the East Coast. In Virginia, the Fall Line runs roughly 

from Alexandria through Richmond to Petersburg and is characterized by a drop in elevation, leading to 

the formation of rapids. This transition zone delineates the upper limit of estuarine environments (head 

of tide) in Bay tributaries and marks a shift from the shallow, bedrock-dominated rivers of the Piedmont 

and the deep, soft-bottom streams of the Coastal Plain. The geology of the Fall Line influences the 

hydrology, water chemistry, and sediment distribution in the estuary below.  

 

The Chesapeake Bay is characterized by a semidiurnal tidal cycle and fine sediment substrates. Habitat 

distribution throughout the Bay and its tributaries is driven by the interaction between freshwater 

inputs from rivers and saltwater intrusion from the Atlantic Ocean. A salt front forms where freshwater 

and saltwater meet, and less dense freshwater flows on top of saltwater. Mixing occurs along the salt 

front and creates a gradient of salinity zones, transitioning from polyhaline ocean water to mesohaline, 

oligohaline, and ultimately to tidal fresh water in Bay tributaries. The location of salinity zones differs 

among tributaries, depending on position within the Bay watershed, bathymetry, and channel features. 

Within the Bay and its tributaries, salinity zones can shift with tidal cycle, precipitation, flow rate, and 

wind.  

 

Dynamic environmental conditions heavily influence habitat distribution, and the flora and fauna found 

there. In the lower estuary, beaches and coastal wetlands makeup most of the undeveloped shoreline. 

In shallow waters, submerged aquatic vegetation provides nursery habitat, refuge, and abundant food 

for fish, invertebrates, and birds. Eelgrass beds are important habitats for blue crabs, providing 

protection from predators and ample forage. Open water habitats historically supported vast oyster 

reefs. Habitat degradation and intense harvest decimated oyster populations but restoration efforts are 

working to reverse the trend. Oysters are a keystone species, and established reefs not only create 

habitat for fish and other invertebrates but also contribute to improved water quality through filter-

feeding. Upper estuary habitats include emergent wetlands, forested wetlands, and mudflats that 

provide habitat and forage for abundant and diverse aquatic life.  

 

Virginia's estuaries are complex and dynamic systems shaped by geological features, hydrological 

processes, and human development. Estuaries support high biodiversity and provide abundant 

ecosystem services. Understanding the interplay between anthropogenic impacts, environmental 

dynamics, and aquatic communities is crucial to the conservation and sustainable management of these 

vital ecosystems. Actions addressing point and nonpoint source pollution, sedimentation, time of year 

restrictions on dredging are just a few actions that would have positive impacts on Virginia estuaries.  
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Marine Nearshore  

Brendan Runde and Kate Wilke, The Nature Conservancy  

 

Nearshore marine habitats in Virginia represent an extensive and dynamic group of ecosystems. These 

ǿŀǘŜǊǎ ƛƴŎƭǳŘŜ ǘƘŜ ǎǳǊŦ ȊƻƴŜ ŀƭƻƴƎ ±ƛǊƎƛƴƛŀΩǎ ƻŎŜŀƴ ōŜŀŎƘŜǎΣ ǘƘŜ Ŏƻŀǎǘŀƭ ōŀȅǎ ŀƴŘ ƛƴƭŜǘǎ ƻƴ ǘƘŜ ǎŜŀǎƛŘŜ ƻŦ 

±ƛǊƎƛƴƛŀΩǎ Eastern Shore, and the lower Chesapeake Bay. In terms of extent, modern coverage of these 

habitats is not dissimilar to historical coverage. However, anthropogenic influence and human use of 

these systems is evident throughout.   

 

Submerged aquatic vegetation, particularly eelgrass (Zostera marina), once dominated the substrate in 

±ƛǊƎƛƴƛŀΩǎ Ŏƻŀǎǘŀƭ ōŀȅǎΦ ¢Ƙƛǎ ǎǇŜŎƛŜǎ ǾƛǊǘǳŀƭƭȅ ŘƛǎŀǇǇŜŀǊŜŘ ŦǊƻƳ ǘƘŜǎŜ ōŀȅǎ ƛƴ ǘƘŜ мфолǎΣ ŘǳŜ ǘƻ ŀ 

combination of disease and the effects of a hurricane (Orth and McGlathery, 2012) but has since been 

restored to a total coverage of ~10,000 acres. This habitat serves as an invaluable nursery for myriad 

species of fish and shellfish (Lefcheck et al., 2017), many of which are SGCN. The extent of eelgrass in 

the coastal bays continues to grow as a result of restoration efforts and ς now ς self-propagation from 

previously restored areas.  

  

The eastern oyster (Crassostrea virginica) has long been one of the most important species in 

Chesapeake Bay and other Virginia waters. The ecosystem services provided by oysters are immense: 

their ability to filter water, plus the structured habitat they form for fish, crabs, and other marine life, 

make oysters a keystone species in these ecosystems. Records from the early decades of European 

contact suggest extensive oyster reefs in many nearshore waters of the Bay (McCormick-Ray, 2005), 

including the [perhaps embellished] 1608 account from Captŀƛƴ WƻƘƴ {ƳƛǘƘ ǿƘƻ ǿǊƻǘŜ ǘƘŀǘ άƻȅǎǘŜǊǎ ƭŀȅ 

ŀǎ ǘƘƛŎƪ ŀǎ ǎǘƻƴŜǎΦέ IƛƎƘ ƭŜǾŜƭǎ ƻŦ ŜȄǇƭƻƛǘŀǘƛƻƴ ōŜƎŀƴ ƛƴ ǘƘŜ муллǎ ŀƴŘ ŀŎŎŜƭŜǊŀǘŜŘ ŀǎ ǘŜŎƘƴƻƭƻƎȅ ŀƭƭƻǿŜŘ 

harvesting to become more efficient (Schulte, 2017). By 2011, one study estimated that the abundance 

of oysters in one section of Chesapeake Bay was 0.3% of its historical levels (Wilberg et al., 2011).   

  

Threats to the marine nearshore habitats in Virginia include those originating from changing 

environmental conditions. Increasing water temperature has the potential to disrupt spawning cycles 

Mockhorn Island WMA  
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and thus survival of numerous organisms, including many SGCN, eelgrass, and oysters. Invasive species, 

such as blue catfish (Ictalurus furcatus) and northern snakehead (Channa argus), are more prevalent in 

the estuarine portions of the Bay but may threaten lower portions as well. These species are known to 

outcompete some native species, including striped bass. More informed management of the oyster 

fishery, paired with restoration efforts for the same species, have been somewhat successful; however, 

the diseases MSX and dermo have taken a further toll on this population over the last several decades 

(Ewart and Ford, 1993). Human uses of nearshore marine habitats in Virginia also threaten these 

ecosystems. These include dredging (e.g., for shipping channel maintenance and port construction), 

increased shipping activity, shoreline stabilization such as bulkheading, and agricultural and storm runoff 

which can greatly affect water quality.   

  

There are many conservation actions for marine nearshore habitats in Virginia that could be considered 

priorities. Addressing nutrient-rich runoff, for instance by amending agricultural fertilizer application or 

modernizing sewage treatment and outflow, is likely to pay dividends for living habitats (such as eelgrass 

and oysters) as well as the marine life living in and around them. Continued restoration of eelgrass and 

oysters should also be prioritized. Finally, monitoring the impacts of human use such as shipping and 

dredging on SGCN using diverse empirical scientific methods is recommended.   

  
Marine Offshore  

Brendan Runde and Kate Wilke, The Nature Conservancy  

 

The open ocean is one of the most extensive ecosystems on the planet. Off the coast of Virginia, pelagic 

and benthic zones provide habitat for dozens of SGCN. Continental shelf habitat off Virginia consists of 

approximately 20,000 km2 of seafloor. Although much of this area is unconsolidated sediment, natural 

hardbottom habitat and artificial structures provide refuge and forage for many SGCN. Approximately 

0.05 km2 (i.e. 50,000 m2ύ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǎŜŀŦƭƻƻǊ ƛǎ ƻŎŎǳǇƛŜŘ ōȅ ǎǘŀǘŜ-managed artificial reefs (Paxton et al., 

2024), and likely far more is covered by natural reefs (Steward et al., 2022). The extent of artificial reefs 

is increasing, while changes in the extent of natural reefs off Virginia is not known. In addition to 

purpose-built artificial reefs, man-made structures, such as wind turbine foundations, offer habitat for 

ŘƛǾŜǊǎŜ ƳŀǊƛƴŜ ƭƛŦŜΦ ±ƛǊƎƛƴƛŀΩǎ ƴǳƳōŜǊ ƻŦ ǿƛƴŘ ǘǳǊōƛƴŜ ŦƻǳƴŘŀǘƛƻƴǎ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ŦǊƻƳ ŀ ƘƛǎǘƻǊƛŎŀƭ 

absence to two in 2020 and over 150 additional foundations planned as of this writing. Each of these 

seafloor habitats are important for marine life, including many or all SGCN that live in the ocean. 

 

At and beyond the continental shelf break off Virginia, deepwater canyons offer high-relief habitat for 

marine life. Indeed, deepwater corals are present in these canyons (Brooke et al., 2017) that are not 

found elsewhere on the sedimented shelf and slope of the Mid-Atlantic Bight. Due to the importance of 

these habitats, the canyons of the Mid-Atlantic are protected from fishing and other extractive use. 

The oceanic habitat may be far from shore, but it is still subject to anthropogenic threats. Pollution, in 

the form of macro-plastics (Jambeck et al., 2015), microplastics (Everaert et al., 2020), heavy metals 

(Mart et al., 1982), and other contaminants threaten the quality of seawater and the biological 

processes that take place therein. Warming ocean waters are causing increases in sea surface 

temperature in the global ocean, including off Virginia (Lapointe et al., 2020). While the Gulf Stream has 

historically driven processes off states south of Virginia, changing environmental conditions are driving 
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major changes in this current that will impact Virginia as well (Gonçalves Neto et al., 2021). Indeed, the 

effects of these changing conditions on marine life are manifesting as (for example) poleward shifts in 

distributions (Morley et al., 2018; Nye et al., 2009). These climate-driven distribution shifts may 

complement range expansions that are facilitated by the emplacement of artificial structures in the 

ocean (Paxton et al., 2019). 

 
Humpback Whale off of Virginia Beach 

LƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎ ƛƴ ±ƛǊƎƛƴƛŀΩǎ ƻŎŜŀƴ ǿŀǘŜǊǎ ƛƴŎƭǳŘŜ ƭƛƻƴŦƛǎƘ όPterois spp.) and green crab (Carcinus 

maenas). While it is not currently believed that lionfish can overwinter north of North Carolina, 

increasing seawater temperatures and the increase in rocky habitat (i.e. due to offshore wind 

foundations) may allow them to do so. Green crabs are generally estuarine or shore-associated; 

however, they may colonize offshore structured habitats as well. As waters continue to warm and the 

availability of novel structured habitats increases, these and other invasives should be priorities for 

monitoring as they may outcompete native species (including some SGCN). 

 

tǊƛƻǊƛǘȅ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀŎǘƛƻƴǎ ƛƴ ±ƛǊƎƛƴƛŀΩǎ ƳŀǊƛƴŜ ƻŦŦǎƘƻǊŜ ŜŎƻǎȅǎǘŜƳ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ ŎƻƴǘƛƴǳŜŘ 

protection of deepwater coral ecosystems, monitoring for the spread of invasive species, and research 

on the impacts of new built habitats such as offshore wind on SGCN. Furthermore, empirical research 

techniques such as acoustic telemetry would further elucidate habitat use by SGCN. 
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Urban Lands  

Steve Living, Virginia Department of Wildlife Resources  

 

 
Figure 3.10. Urban/Developed Land across Virginia 

Urbanization poses a variety of challenges to wildlife. Development of natural habitat can directly 

displace species and fundamentally alter habitat characteristics. The fragmentation can isolate 

populations and increase the impacts of predation and degradation of habitat. Sensitive species and 

specialists may be more susceptible to these effects. Urbanization can introduce chemical pollutants, 

litter and debris, as well as light and noise pollution that can significantly impact the life processes of a 

variety of species. The risk of collision with structures and vehicles poses another risk. Invasive species 

are often more prevalent in urban areas and can reduce the value of what natural cover may remain.   

Urban areas are comprised of a complex mixture of structures, undeveloped spaces and aquatic 

habitats. The relative ratio of each component varies widely across the urban landscape. A variety of 

Goochland/Henrico County Line, 2024  
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wildlife make their home within this urban framework. This includes generalists like racoons, resident 

Canada geese, and even deer and black bear. A variety of non-native species thrive in the urban context 

including rock pigeons, house sparrows and black rats.   

 

±ƛǊƎƛƴƛŀΩǎ ƭŀǊƎŜǎǘ ǳǊōŀƴ ŀǊŜŀǎ ŀǊŜ ŀƭƭ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎƛƎƴƛŦƛŎŀƴǘ ǿŀǘŜǊōƻŘƛŜǎΦ ¢ƘŜǎŜ ǇǊƻǾƛŘŜ ǾŀƭǳŀōƭŜ 

habitat and act as corridors providing connection to other less developed lands and habitats. These 

aquatic (or marine) habitats also face pressures from urbanization including channelization, thermal 

impacts from loss of streamside vegetation, erosion, and pollution in the form of chemicals, nutrients, 

trash and sedimentation. There is a discussion of the importance of wildlife corridors on page 97.  

 

Despite these challenges, urban areas can still provide valuable habitat for a variety of SGCN. Green 

spaces with urban settings may be relatively small but can still support wildlife such as pollinators and 

can provide stopover habitat for neo-tropical migratory birds. For example, Monroe Park in Richmond, 

Virginia, is 7.65 acres in a highly urbanized setting and has eBird records for 55 bird species including five 

SGCN.   

 

Several SGCN can thrive in urban habitats. The peregrine falcon (Falco peregrinus) is an excellent 

example of this adaptability. Peregrines were deemed extirpated in Virginia by the 1960s. In conjunction 

with national efforts, releases took place in coastal Virginia beginning in 1978 and continued through 

1985. Although the intent had been for these birds to wander and eventually reestablish historic 

breeding sites in the mountains of Virginia, the birds instead established breeding sites on bridges and in 

urban areas of Virginia. A well-known territory in Richmond, Virginia, is the subject a widely viewed live 

webcam and generates significant public interest in conservation.  In downtown Richmond, the 

peregrines find ample avian prey and the high-rise buildings provide a constructed analog to the cliffside 

aeries that the birds nested in historically. This includes urban birds such as rock pigeons but perhaps 

surprisingly, a number of prey items typically associated with forested habitats like yellow-billed cuckoo 

or even wetland dependent species like bitterns and rails. This would seem to highlight the importance 

of riparian buffers and forests both as habitat in and of themselves and as corridors for connectively and 

Richmond City, James River   Photo Credit:  VA Tourism Corp. 
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dispersal. Understanding that urban areas are potential habitat is important in understanding how 

wildlife use these areas and how best to manage those species.  

 

Programs to enhance habitat within existing public and private greenspace can bolster the habitat value 

of these habitats in the urban environment. Encouraging the use of native plants and the maintenance 

of native tree canopy can have direct benefits for wildlife while addressing environmental equity issues 

such as heat islands and access to quality outdoor nature based recreational opportunities.  The 

monitoring for and removal of invasive species can further enhance habitat value.  

 

The monitoring for and provision/protection of resources for wildlife that take advantage of urban 

spaces can provide additional benefits. Chimney swifts will utilize large industrial chimney stacks in 

urban areas as communal roosts during migration and as such these can provide a key habitat resource.  

 

Working with partners to promote Lights Out campaigns and other mitigation strategies to address 

window strikes where appropriate can help to mitigate a significant threat to bird populations.  

Urban habitats present complex challenges for many wildlife species, especially habitat specialists and 

those sensitive to human disturbance. A select suite of wildlife, including SGCN, are able to successfully 

make use of urban habitats. Identifying these species, understanding their needs and the opportunities 

for management within the urban context will be important to maximizing the value of this habitat type. 

The proximity to significant human populations creates opportunities to make positive connections with 

ǿƛƭŘƭƛŦŜΣ ŜƴƘŀƴŎƛƴƎ ǘƘŜ ƻǾŜǊŀƭƭ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ 5²wΩǎ Ƴƛǎǎƛƻƴ ǘƻ conserve, connect, and protect 

wildlife and habitat conservation.  

 

 Transportation Networks  

Steve Living, Virginia Department of Wildlife Resources 

 

VƛǊƎƛƴƛŀΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ƴŜǘǿƻǊƪ ƛǎ ŀ landscape feature that is distributed throughout the 

Commonwealth, intersecting other habitat types and occurring in both rural and urban areas. Within the 

urban framework, this network is concentrated as road and rail infrastructure corridors intersect in hubs 

and can be seen as part of the larger matrix of the built environment. In rural environments this network 

is more dispersed, but its impact on habitat perhaps more immediately noticeable as road and rail 

infrastructure corridors dissect habitat that may otherwise be relatively contiguous.  

 

±ƛǊƎƛƴƛŀΩǎ ǊƻŀŘ ƴŜǘǿƻǊƪ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ 70,239 miles of roads  

¶ Interstate: 1,119 miles of four- to ten-lane highways that connect states and major cities 

¶ Primary: 8,037 miles of two- to six-lane roads that connect cities and towns with each other and 

with interstates  

¶ Secondary: 50,088 miles of local connector or county roads (1,817 miles locality maintained). 

¶ Frontage: 312 miles of frontage roads 

¶ Urban streets: 10,624 miles (maintained by locality) 

¶ Toll Roads: 59 miles (maintained by private or public/private enterprises) 

 

https://www.vdot.virginia.gov/about/our-system/highways/
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The majority of these roads are comprised of impervious surface and are accompanied by rights-of-way 

of varying widths that are maintained with a combination of mowing, trimming and herbicides to 

maintain drainage and line-of-sight as necessary.  

 

Road networks pose a variety of challenges to wildlife and their habitats. Roads create barriers to 

dispersal and a direct hazard due to the risk of vehicle collisions.  The noise and artificial light associated 

with roadways create additional impacts for wildlife. 

±ƛǊƎƛƴƛŀΩǎ wŀƛƭ ƴŜǘǿƻǊƪ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ мм ŦǊŜƛƎƘǘ ƭƛƴŜǎΣ ŜƛƎƘǘ !ƳǘǊŀƪ ƛƴǘŜǊŎƛǘȅ ǇŀǎǎŜƴƎŜǊ ǊƻǳǘŜǎΣ ŀƴŘ ǘǿƻ 

Virginia Railway Express (VRE) commuter routes. The passenger rail services operate primarily on rail 

lines owned by the freight companies under negotiated agreements.   Rail lines pose hazards similar to 

road networks, creating barriers to dispersal and the risk of strikes.  The managed rights-of-way adjacent 

to these networks create potential attractants and habitats for wildlife. The Virginia Department of 

Transportation participates in the Monarch Butterfly Candidate Conservation Agreement with 

Assurances program administered by the University of Illinois-Chicago. Under the auspices of this 

program VDOT has contributed over 8,000 acres of pollinator habitat, including planting 82 acres in 2023 

with 135 acres slated to be planted in 2024.  

 

These rights-of-way also create pathways for the spread of a variety of invasive plant species. These can 

become well-established within these areas and provide sources for continued invasion. Inclusion of 

invasive species monitoring and control as part of right-of-way vegetation management protocols can 

help mitigate this issue. 

 

Attractive habitat adjacent to these road and rail infrastructure corridors is not without potential risk to 

wildlife.  Wildlife species may be attracted to browse on vegetation or to hunt.  Scavengers may be 

attracted to roadsides by the carcasses of previously struck wildlife. Carrying out these activities 

adjacent to roads and railways creates potential risk.  

 

Springfield Interchange       Photo Credit: VDOT 

https://drpt.virginia.gov/studies-and-reports/2022-virginia-statewide-rail-plan/#:~:text=The%202022%20Virginia%20Statewide%20Rail,rail%20issues%2C%20and%20that%20rail
https://www.vdot.virginia.gov/news-events/news/statewide/vdot-makes-roadsides-a-refuge-for-pollinators.php
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Some transportation infrastructure can offer analogues for key habitat features. Bridges and culverts 

can act as substitutes for caves, rock and tree crevices and hollow trees and are utilized as roosts and 

hibernacula by up to half the North American bat species. Notable Virginia bat SGCN that are known to 

ǳǘƛƭƛȊŜ ǘƘŜǎŜ ŦŜŀǘǳǊŜǎ ƛƴŎƭǳŘŜ wŀŦƛƴŜǎǉǳŜΩǎ ōƛƎ-eared bat (Corynorhinus rafinesquii macrotis), Virginia big-

eared bat (Corynorhinus townsendii virginianus), Indiana myotis (Myotis sodalis) and northern long-

eared bat (Myotis septentrionalis). Opportunities exist to retrofit existing bridges or to incorporate bat-

friendly features into new designs. 

 

The continued study and implementation of wildlife passage related to transportation infrastructure 

corridors has the potential to mitigate habitat isolation and the risk of strikes. Identifying effective 

designs and locations for such passage efforts will be increasingly important as development pressures 

continue to fragment wildlife habitats. 

 

Wildlife Habitat Corridors and Connectivity 

 

Virginia is one of the first states in the eastern U.S. to create a Wildlife Corridor Action Plan (Plan) 

(VDWR et al. 2023) with a clear emphasis on protecting vital wildlife habitat corridors and reducing 

wildlife-vehicle conflicts, such as collisions, to promote driver safety. Wildlife corridors connect 

fragmented habitats separated by human activities or infrastructure; this habitat connectivity is vital to 

the long-term sustainability of wildlife biodiversity. When road infrastructure fragments wildlife 

habitats, some species of wildlife may need to move across roads to reach suitable habitats for fulfilling 

their food, water, shelter, and mating requirements. Wildlife-vehicle conflicts can occur, resulting in 

driver safety risks due to direct collisions with the animals or crashes from avoidance maneuvers, as well 

as wildlife population impacts such as significant mortality and barriers to dispersal. More than 60,000 

(Donaldson and Elliott 2021) known deer-vehicle collisions have occurred annually in Virginia since 2015, 

costing the Commonwealth and its citizens approximately $533 million each year. One example of 

creating these corridors are the areas along the Nottoway and Blackwater Rivers in Southeastern 

Virginia related to the conservation of longleaf pine ecosystems (see page 41.) 

 

One of the key outcomes of the Wildlife Corridor Action Plan is the identification of Wildlife Biodiversity 

Resilience Corridors (Figure 3.11). These coarse-scale statewide wildlife corridors were identified by 

ƭŜǾŜǊŀƎƛƴƎ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ConserveVirginia and Virginia Natural Landscape Assessment 

conservation planning tools (Virginia Department of Conservation and Recreation), as well as other 

geospatial data sources. Conservation of these existing large-scale wildlife corridors, and their 

connectivity, are important for the long-term sustainability of Virginia's native biodiversity and habitats 

in the face of threats such as land development and climate change. In 2027, the Wildlife Corridor 

Action Plan will also integrate species-specific habitat corridors for 11 Species of Greatest Conservation 

Need thought to be vulnerable to road risks (e.g., via direct mortality and/or dispersal disruption 

through habitat fragmentation). The VDWR is partnering with VDOT-Virginia Transportation Research 

Council, VDCR, Smithsonian Conservation Biology Institute, and George Mason University to pilot how to 

identify priority species habitat corridors for SGCN using expert input, available biological data and 

research outcomes, and geospatial and remote sensing data within a Google Earth Engine modeling 

workflow. This pilot is focused on the following 11 SGCN: bog turtle (Clemmys muhlenbergii), spotted 

https://dwr.virginia.gov/wildlife/corridors/
https://www.dcr.virginia.gov/conservevirginia/
https://www.dcr.virginia.gov/natural-heritage/vaconvisvnla
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turtle (C. guttata), wood turtle (Glyptemys insculpta), box turtle (Terrapene carolina carolina), Mabee's 

salamander (Ambystoma mabeei), northern diamondback terrapin (Malaclemys terrapin terrapin), 

timber rattlesnake (Crotalus horridus), eastern mud snake (Farancia abacura abacura), common 

rainbow snake (F. erytrogramma erytrogramma), eastern spotted skunk (Spilogale putorius putorius), 

and Allegheny woodrat (Neotoma magister). Understanding the location of important habitat corridors 

for SGCN will inform future conservation actions, such as priority locations for installing wildlife crossing 

infrastructure on roads, land conservation, and habitat restoration. In addition, the modeling 

methodology developed for these 11 SGCN will serve as a protocol that can be duplicated for additional 

SGCN which are also detrimentally impacted by road infrastructure or other land uses causing habitat 

fragmentation. 

 

 
Figure 3.11. Wildlife Biodiversity Resilience Corridors, VA Wildlife Corridor Action Plan, VDWR et al. (2023) 

 

Working Lands 

Clay Ferguson, VA Department of Wildlife Resources 

 

Lands and waters from which food or fiber are provisioned to support the needs of people are known as 

working lands and waters (hereafter referred to collectively as working lands). Working lands exist in 

actively managed areas, are typically privately owned ς but can be publicly owned, and include a broad 

spectrum of agricultural, aquacultural, and silvicultural practices (Placerrcd.org). In Virginia, working 

lands occupy undeveloped spaces and include timbered forests and tree plantations, pastures, hayfields, 

crop fields, shellfish farm leases, orchards, nurseries, gardens, and vineyards. Besides furnishing many of 

https://placerrcd.org/what-are-working-lands/#:~:text=Working%20lands%20are%20managed%20areas,to%20food%20and%20fiber%20production.
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ǘƘŜ ǊŜǎƻǳǊŎŜǎ ǘƘŀǘ ǎƻŎƛŜǘȅ ƴŜŜŘǎ ǘƻ ŦǳƴŎǘƛƻƴΣ ǿƻǊƪƛƴƎ ǘƘŜ ƭŀƴŘ ƛǎ Ǿƛǘŀƭ ǘƻ Ƴŀƴȅ ƭŀƴŘƻǿƴŜǊǎΩ ŦƛƴŀƴŎƛŀƭ 

ǎƻƭǾŜƴŎȅΦ ¢ƻŘŀȅΣ ǿŜƭƭ ōŜȅƻƴŘ ƘŀƭŦ ƻŦ 9ŀǊǘƘΩǎ ƘŀōƛǘŀōƭŜ ƭŀƴŘ ƛǎ ǳǘƛƭƛȊŜŘ ŀǎ ǿƻǊƪƛƴƎ ƭŀƴŘ (Ritchie and Roser, 

2024), hence the considerable potential for working lands to impact wildlife and their habitats.   

 

Not all modern versions of food and fiber production qualify as working lands. A first requisite of 

working lands is a direct physical connection between the food production system and local 

environment. For instance, although confined animal feeding operations (CAFOs) produce lots of food, 

the human-built, impervious and artificial environment disqualifies them as a type of working land. 

However, the crop and hay fields that grow inputs for CAFOs are subject to the climate, soil, and biota of 

a site and qualify as working lands. Another key requisite that distinguishes working lands from other 

related land uses is the harvest of renewable resources. Industries such as mining or drilling, though 

capable of producing goods comparable to those derived from working lands (such as synthetic fibers 

and building materials), are not considered working lands because the operation is non-renewable and 

merely extractive. Lastly, working lands preserve some level of ecosystem services that were present in 

the previously natural, unworked landscape. For example, timbering regenerates forests and provides 

crucial early successional habitats for many SGCN. Although activities commercial fishing, mining, and 

/!Chǎ ǇǊƻŘǳŎŜ ƛƳǇƻǊǘŀƴǘ ǊŜǎƻǳǊŎŜǎ ŦƻǊ ƘǳƳŀƴƛǘȅΣ ǘƘŜȅ Ŏŀƴƴƻǘ ǇǊƻǾƛŘŜ ǾŀƭǳŀōƭŜ Ƙŀōƛǘŀǘ ǘƻ ±ƛǊƎƛƴƛŀΩǎ 

wildlife like working landscapes.   

 

Nonetheless, working lands can have serious impacts on ±ƛǊƎƛƴƛŀΩǎ ōƛƻǘŀΦ  ²ƻǊƪƛƴƎ ƭŀƴŘǎ ǘƛǇ ǘƘŜ ŘŜƭƛŎŀǘŜ 

scale from ecological asset to liability when their operations sever key cycles of nature (White Oaks, 

2021). The carbon, nitrogen, mineral, microbial, fungal, light, wind, and water cycle are among a few 

such key cycles whose disruption can upend the stability of a habitat or greater ecosystem. At the same 

time, because of their direct connection to the environment, working lands have the potential to align 

ƘŀǊƳƻƴƛƻǳǎƭȅ ǿƛǘƘ ƴŀǘǳǊŜΩǎ ŎȅŎƭŜǎΦ ²ƘŜƴ ƘŀǊƳƻƴȅ ƛǎ ǎǘǊǳŎƪ ōŜǘǿŜŜƴ ƴŀǘǳǊŀƭ Ƙŀōƛǘŀǘǎ ŀƴŘ ǊŜǎƻǳǊŎŜ 

ǇǊƻǾƛǎƛƻƴƛƴƎΣ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ōƻǘƘ ŎǊƛǘƛŎŀƭ ǘƻ ƻǳǊ ŀƴŘ ƻǘƘŜǊ ǎǇŜŎƛŜǎΩ ǿŜƭƭōŜƛƴƎ ŀǊŜ ǇǊŜǎŜǊǾŜŘ ς 

services like clean air, abundant water, and healthy soils.    

 

²ƻǊƪƛƴƎ ŦŀǊƳǎΣ ǊŀƴŎƘŜǎΣ ŀƴŘ ŦƻǊŜǎǘ ƭŀƴŘǎ ŀǊŜ ǎƻƳŜ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ōŜǎǘ ŜȄŀƳǇƭŜǎ ƻŦ ƛƴǘŀŎǘ ŜŎƻǎȅǎǘŜƳǎΣ 

functioning natural cycles and processes, and resilient wildlife communities. Many of these lands and 

waters are managed by the CƻƳƳƻƴǿŜŀƭǘƘΩǎ Ƴƻǎǘ ŘŜŘƛŎŀǘŜŘ ǎǘŜǿŀǊŘǎ ŀƴŘ ǎǘǊƻƴƎŜǎǘ ŎƘŀƳǇƛƻƴǎ ŦƻǊ 

conservation. As such, maintaining the ŜŎƻƴƻƳƛŎ Ǿƛŀōƛƭƛǘȅ ƻŦ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ƛǎ ŀ ǘƻǇ ǇǊƛƻǊƛǘȅ ƻŦ ±ƛǊƎƛƴƛŀΩǎ 

conservation strategy, as is finding more cost-effective ways to financially reward managers who cannot 

afford to adopt or sustain wildlife-friendly BMPs, despite a desire to do so. At more than 20% of the 

ǎǘŀǘŜΩǎ ƎǊƻǎǎ ŘƻƳŜǎǘƛŎ ǇǊƻŘǳŎǘƛƻƴΣ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ŀǊŜ ǊŜŎƻƎƴƛȊŜŘ ŀǎ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ŜŎƻƴƻƳȅ 

and receive broad public support for conservation programs that assist farmland sustainability 

(Rephann, 2022). Collaborating more fully with the working land industry must continue growing as a 

ŎŜƴǘǊŀƭ ǘŜƴŜǘ ǘƻ ±ƛǊƎƛƴƛŀΩǎ ǿƛƭŘƭƛŦŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘǊŀǘŜƎȅΦ  

 

Working Lands Pre-Commonwealth 

 

The recorded history of working lands in Virginia began around 4,000 BCE, when native peoples first 

developed stone axes large enough to clear small patches of forests (VDOE, 2024). Clearing forests 

https://ourworldindata.org/land-use
https://ourworldindata.org/land-use
https://blog.whiteoakpastures.com/blog/the-cycles-of-nature-how-we-regenerate-land
https://blog.whiteoakpastures.com/blog/the-cycles-of-nature-how-we-regenerate-land
https://www.vdacs.virginia.gov/pdf/weldoncooper.pdf
https://www.doe.virginia.gov/teaching-learning-assessment/k-12-standards-instruction/history-and-social-science/virginia-s-first-people-past-and-present/history
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provided not only bulk timber for building more substantial tools and structures but also encouraged 

plants of more direct benefit to people, such as berry bushes, fruit and nut trees (VDOE, 2024). As harsh 

conditions of the late Pleistocene gave way to the milder Holocene, longer growing seasons and 

ŜȄǇŀƴŘƛƴƎ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ǎǇǳǊǊŜŘ ƘǳƳŀƴ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘ ŀŎǊƻǎǎ ǿƘŀǘ ǿƻǳƭŘ ƭŀǘŜǊ ōŜŎƻƳŜ ±ƛǊƎƛƴƛŀΩǎ 

Commonwealth.   

 

Once bands of people came to inhabit all regions of Virginia, they began establishing small, more 

sedentary settlements and developing unique tribal cultures (VDOE, 2024). The gradual abandonment of 

nomadic ways necessitated more substantial cultivation of food. Native plants like sunflowers, gourds, 

tuckahoe and amaranth were cultivated through selective breeding. Fields of beans, corn, and squash, 

all of which were traded into Virginia from the southwest US or Mexico, eventually provided foodstuffs 

throughout the seasons. Fire, a tool long used to corral animals for ease in hunting, found greater use in 

clearing land for more productive grass and shrubland habitats, where wild provisions are more 

accessible. 

 

 As tribal populations surpassed the tens of thousands, larger parts of the natural landscape underwent 

significant change. Marshes adjacent to settlements were commonly converted to monocrops of wild 

rice (Nomad Seed Project, 2017). Similarly, floodplain bottom lands were deforested and cultivated for 

crop production. For many species of wildlife, these anthropogenic conversions from natural to working 

landscapes would have resulted in a net loss of habitat, or at least a decline in habitat functionality 

within the acreage impacted. But given the small scale and low intensity of these early food and fiber 

production systems, the loss was negligible.  

 

From Inconsequential to Highly Consequential Land Use 

 

¢ƘŜ ƎŜƻǎǇŀǘƛŀƭ ǎŎŀƭŜ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ƛƴǘŜƴǎƛǘȅ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ǿŀǎ ǊŀŘƛŎŀƭƭȅ ƛƴŎǊŜŀǎŜŘ ǿƘŜƴ 

European colonization imposed a new global economy on the landscape commons. The subsequent 

privatization of land and establishment of commodity-driven economies all but antiquated the notion of 

sufficiency in working the land ς that was, working the land to feed family and immediate community. 

Land became a commodity from which individual owners could obtain transferrable wealth (money) via 

resource extraction. Those who maximized resource extraction could purchase more land or make other 

investments to advance their social ranking. Prospects for wealth accumulation were high, given the 

virgin richness of many Virginia soils and relatively stable climate.  

 

Periods of indentured servitude, chattel slavery, and technological advancements of the industrial 

revolution enabled vast expansion of working lands across the Commonwealth. Eventually, working 

lands expanded across Virginia so widely that practically every forest was timbered ς most have been 

logged numerous times. Similarly, nearly all tillable land has been plowed and cropped for decades, 

centuries in some places. Moreover, much of the land has, with few exceptions, been grazed by 

livestock over similar timeframes. Conversion of natural habitats to working lands accelerated so rapidly 

during the 19th century that species across all taxonomic groups experienced population declines. The 

ƴŜŀǊ ƻǊ ŎƻƳǇƭŜǘŜ ŜȄǘƛǊǇŀǘƛƻƴ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ōƛƎ ƎŀƳŜ ǎǇŜŎƛŜǎ όŜƭƪΣ ŘŜŜǊΣ ǘǳǊƪŜȅΣ ŀƴŘ ōŜŀǊύ ǇǊƻǾƛŘŜǎ ŀ 

reminder not only of the destructive potential of technological advancement within working lands, but 

https://www.doe.virginia.gov/teaching-learning-assessment/k-12-standards-instruction/history-and-social-science/virginia-s-first-people-past-and-present/history
https://www.doe.virginia.gov/teaching-learning-assessment/k-12-standards-instruction/history-and-social-science/virginia-s-first-people-past-and-present/history
https://www.nomadseed.com/2017/12/southern-wild-rice-or-river-rice-zizania-aquatica/
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also as an indication of the likely losses of more sensitive, endemic species were unknown (Cowie, et. Al, 

2022).  

 

This is not to say that before European contact, land was never overworked. However, prior to the 

development of a global economy, the direct consequences of overworking the land, as is evidenced by 

ŜǊƻǎƛƻƴ ƻŦ ǎƻƛƭ ŦŜǊǘƛƭƛǘȅ ŀƴŘ άǎƻǳǊƛƴƎέ ƻŦ ǇǊŜǾƛƻǳǎƭȅ ŀǊŀble lands, were not readily escapable. Depletion of 

localized resources would have almost certainly required settlement relocation ς a strong disincentive 

against unsustainable resource extraction and strong incentive for preserving considerable natural 

habitat for ecosystem resilience. In contrast, the globalized economy has enabled commodity 

production to steadily intensify in the face of localized overexploitation. Soils depleted of organic matter 

and key nutrients are renourished by importing nutrients (fertilizers) from off the farm ς sometimes 

from around the world (World Population Review 2024)Φ [ƛƪŜǿƛǎŜΣ ƭƻǎǎ ƛƴ ŀ ǎƻƛƭΩǎ ǿŀǘŜǊ-holding capacity 

is overcome by irrigating crops with nearby ground or surface waters. On the demand side of the 

equation, once local food or fiber supplies saturate regional markets, export markets are pursued to 

maintain revenue potential.  Increases in food and fiber production have historically resulted in human 

population growth, which in turn has necessitated additional conversion of natural habitats to working 

lands to support growing demands.   

 

Moving Past a Conservation Philosophy Crossroads  

 

Anthropogenic manipulation of a natural ecosystem for the benefit of humanity is implicit to working 

lands. Working the land necessarily displaces some degree of natural ecosystem functionality that co-

evolved for millennia prior to human inhabitance. However, sƻƳŜ ƻŦ ±ƛǊƎƛƴƛŀΩǎ Ƴƻǎǘ ǎǳŎŎŜǎǎŦǳƭ 

conservation initiatives of the 21st century have centered on keeping working lands working for the 

ƭŀƴŘƻǿƴŜǊ ŀƴŘ ǿƛƭŘƭƛŦŜΦ bƻǘŀōƭŜ ŀƳƻƴƎ ǘƘŜǎŜ ƛƴƛǘƛŀǘƛǾŜǎ ŀǊŜ ¦{5!Ωǎ ²ƻǊƪƛƴƎ [ŀƴŘǎ ŦƻǊ ²ƛƭŘƭƛŦŜ ǇǊƻƎǊŀƳ 

ς supported by many state and NGO personnel in the Commonwealth (NRCS, 2024), Virginia land trustsΩ 

holdings of conservation easements on working lands that now exceed more than a million acres 

(Shepherd, 2023), a concerted reorientation of Chesapeake Bay pollution reduction efforts towards 

working lands (Blankenship, 2023), and unprecedented levels of grant funding awarded to cooperative 

extension efforts that assist producers and harvesters in adopting best management practices (Taylor, 

2023).   

Timber Management Cut 

https://worldpopulationreview.com/country-rankings/fertilizer-production-by-country
https://www.nrcs.usda.gov/programs-initiatives/working-lands-for-wildlife
https://vaunitedlandtrusts.org/sen-emmett-w-hanger-jr-announces-1-million-acres-conserved/
https://www.bayjournal.com/news/policy/chesapeake-bay-cleanup-faces-difficult-trade-offs-with-agriculture/article_896365bc-e43b-11ed-beac-b396d2795ed7.html
https://www.13newsnow.com/article/tech/science/environment/virginia-tech-80-million-grant-to-fund-climate-smart-farming-program/291-c1910491-b24f-46fe-a5d5-a154090a3f75#:~:text=Virginia%20Tech%20receives%20record%20%2480,would%20help%20reduce%20greenhouse%20gases
https://www.13newsnow.com/article/tech/science/environment/virginia-tech-80-million-grant-to-fund-climate-smart-farming-program/291-c1910491-b24f-46fe-a5d5-a154090a3f75#:~:text=Virginia%20Tech%20receives%20record%20%2480,would%20help%20reduce%20greenhouse%20gases
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This approach tethers working lands and wildlife conservation under the shared mission of economic 

and ecological resilience. It recognizes that biodiversity and the modern economy are inextricably 

interlocked ς that the longevity of one requires strength and support from the other. It embraces the 

ƴǳŀƴŎŜŘ ŎƻƴŎŜǇǘ ǘƘŀǘ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ƻŦ ±ƛǊƎƛƴƛŀ άŎƻǾŜǊ ǘƘŜ Ŧǳƭƭ ƎǊŀŘƛŜƴǘ ŦǊƻƳ ƛƴǘŜƴǎƛǾŜƭȅ ƳŀƴŀƎŜŘ ǘƻ 

semi-natural, constitute a vast reservoir of land area, [and] are both part of the problem and also, part 

of the solution (Coffin, et. al, 2021ύΦέ  

 

No Two Working Lands are Exactly Alike 
 
/ŀǘŜƎƻǊƛȊƛƴƎ ±ƛǊƎƛƴƛŀΩǎ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ōȅ ǘƘŜƛǊ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ ƴŀǘƛǾŜ ǿƛƭŘƭƛŦŜ ǊŜǎǳƭǘǎ ƛƴ ŀ ǿƛŘŜ 

ǎǇŜŎǘǊǳƳ ƻŦ ƎǊƻǳǇƛƴƎǎΦ hƴ ǘƘŜ άƘƛƎƘƭȅ ŎƻƳǇŀǘƛōƛƭƛǘȅέ ǎƛŘŜ ƻŦ ǘƘŜ ǎǇŜŎǘǊǳƳ ŀǊŜ ǾŜǊǎƛƻƴǎ ƻŦ ŦŀǊƳƛƴƎ ŀƴŘ 

forestry that closely emulate the natural ecosystem processes that define the resilient habitats with 

which native biota coevolved. Highly compatible farming and forestry practices, often referred to as 

holistic, regenerative, or nature-ōŀǎŜŘ ǎȅǎǘŜƳǎΣ ǇǊŜǎŜǊǾŜ Ƴƻǎǘ ƻǊ Ƴŀƴȅ ƻŦ ƴŀǘǳǊŜΩǎ ƪŜȅ ǇǊƻŎŜǎǎŜǎΣ such 

as the water, carbon, mineral, fungal, and microbial cycle. These high-functioning systems tend to be 

managed at low-to-moderate production intensities by managers who value ecosystem services, 

biodiversity preservation, and thus longevity of their farms, in addition to immediate economic needs.   

 

Some other farm and forestry practices result in novel, anthropogenic ecosystems. Although select 

species thrive in these human-dominated settings, rarely do SGCN since the novel conditions are mostly 

unrecognizable from natural habitats. Examples include most commercial crop fields, orchards, 

vineyards, gardens, and plant nurseries. Unlike highly compatible working lands, these systems 

necessarily sever many key cycles of nature. For example, cost-effective row crop farming requires the 

suppression of all but one plant variety (monocrop). Following mechanical harvest, the field lies barren 

with no physical structure, forage, or live perennial roots to provide wildlife habitat, until a cover crop 

can be sown and established. These novel working lands are typically managed intensively, often for the 

sole purpose of provisioning food and fiber. Although best management practices can minimize their 

ecological impact, improve economic performance, and increase ecosystem services, they do not serve 

as effective suǊǊƻƎŀǘŜǎ ŦƻǊ ±ƛǊƎƛƴƛŀΩǎ ƴŀǘǳǊŀƭ ƘŀōƛǘŀǘǎΦ ²ƻǊƪƛƴƎ ƭŀƴŘǎ ǘƘŀǘ ǊŜǎǳƭǘ ƛƴ ƴƻǾŜƭΣ ŀƴǘƘǊƻǇƻƎŜƴƛŎ-

dominated ecosystems are low priorities for wildlife conservation.  

  

Working Farm 

https://www.frontiersin.org/journals/sustainable-food-systems/articles/10.3389/fsufs.2021.541590/
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The following habitat classes are those which have associated working lands with the greatest potential 

ǘƻ ǎǳǇǇƻǊǘ ±ƛǊƎƛƴƛŀΩǎ {D/bΦ 5ƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘŜǎŜ ƘƛƎƘƭȅ ŎƻƳǇŀǘƛōƭŜ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ŘŜǘŀƛƭ ǘƘŜ ǎǘŀǘǳǎ ǉǳƻ ƻŦ 

operation, potential for supporting SGCN, and barriers precluding realization of support potential.   

 

Working Lands and Waters Summaries  
 
Working Forests & Woodlands 
 
Working forests and woodlands include stands of trees that have been timbered and are being 

considered for a future harvest by the current landowner. They exist on most private and many public 

lands and include nearly all forest species compositions, barring the less accessible forests at high 

elevations or in lowland swamps. Much of the diversity in the CƻƳƳƻƴǿŜŀƭǘƘΩǎ ŦƻǊŜǎǘ age-classes 

results from logging ς the timber-harvesting practice that makes a forest a working forest. Though 

certainly not free of ecological impact, logging benefits many SGCN, particularly birds and mammals, by 

regenerating young forests as early successional shrubland habitat. Ruffed grouse, golden-winged 

warblers, bobwhite , woodcock, spotted skunk, and snowshoe hare are just a few SGCN that rely on 

shrublands for food, cover, nesting, and other key life stages.   

 

Without active logging, young forests would cease to exist across much of the state, along with their co-

dependent SGCN. Although early successional forests existed prior to human inhabitance, virtually all 

the disturbance mechanisms that naturally regenerated forests ς old-growth deadfalls, disease, fire, 

beavers, bison, elk, have been markedly reduced or entirely removed and now, in many cases, would be 

difficult to restore for scalable reestablishment. Fire, for example, would have naturally opened forest 

canopies in mosaic-like patchworks when and where flames burned intense enough to girdle or torch 

trees, creating early successional habitats. Today, the ubiquity of people across the Commonwealth and 

their financial dependence on private property resources (timber) potentially serve as barriers to 

returning healthy fire at a meaningful scale. Because logging does not deal with the same degree of risk 

and liability to people and their property, it is a more viable disturbance regime.   

 

Clear cuts ς A logging method where all trees are removed from a contiguous block of forest at once, 

this approach is perhaps the most common harvest method employed in the Commonwealth. The 

popularity of clear-cut practices is economically driven ς they are more cost-effective for loggers (more 

revenue per time invested) and more immediately lucrative for the landowner (VDOF, 2014). However, 

some landowners prefer select cuts for various economic and environmental reasons, and loggers are 

typically willing to accommodate if the tract is large enough with a mature stand to select from. Light-to-

moderate select cuts, where some mature and many maturing trees are left to grow, are generally 

ŎƻƴǎƛŘŜǊŜŘ ƳƻǊŜ ǎǳǇǇƻǊǘƛǾŜ ǘƻ ±ƛǊƎƛƴƛŀΩǎ ǿƛƭŘƭƛŦŜ ŀǎ ǘƘŜȅ ŎǊŜŀǘŜ Ƴǳƭǘƛ-aged canopies with a diverse 

assemblage of plant species. Moreover, by preserving some canopy coverage, light select cuts continue 

to shield sometimes highly erodible soil from the elements (wind, precipitation, UV radiation), helping 

keep watersheds healthy and soils productive. Still, clear cuts can mimic the type of broad forest 

regeneration that would have historically followed an intense wildfire and are compatible with many 

SGCN, especially when conducted at flatter topography. If prescribed fire is integrated into the timber 

rotation, natural habitat conditions are even more achievable.  

 

https://dof.virginia.gov/wp-content/uploads/Clearcutting-Facts-and-Myths_pub.pdf.
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How a working forest is allowed to regenerate following a timber harvest is also of consequence to 

SGCN. Ideally, for native wildlife, the native seedbed and stump sprouts are allowed to regenerate 

naturally. Natural forest regeneration enables a diverse array of species associated with multiple stages 

of forest succession to express themselves and support co-dependent species. Rarely thinned between 

harvests, natural regeneration limits the frequency at which heavy machinery compacts the soil and 

reduces hydrologic functionality, which is a threat to aquatic SGCN. When markets are up, timber 

harvests can produce considerable economic windfalls for the landowner, especially stands of mature 

hardwood. At the very least, timber harvests help cover the cost of landownership from years prior and 

years to come, disincentivizing deforestation (the conversion of forests to another land use). With 

harvest frequencies ranging typically somewhere between a half and full century, naturally regenerated 

forests require patience. Working with a professional forester to develop a forest management plan 

helps landowners fully consider all economic and ecological factors.   

 

Landowners who desire more frequent infusions of revenue from their working forests often convert a 

clear-cut stand to a commercial tree plantation. In Virginia, these are typically pine plantations, mostly 

replantings of fast-growing loblolly, but increasingly native short- and long-leaf pine. Commercial pine 

plantations are characterized by relatively high density, even-aged, single-species stands planted in rows 

at regular intervals (FWC, 2019). Site prep and subsequent thinning can be harsh on the environment 

since intensive use of herbicides and mechanical tillage/compaction is requisite. Except for the first and 

ƭŀǎǘ ŦŜǿ ȅŜŀǊǎ ƻŦ ŀ ǎǘŀƴŘΩǎ ƭƛŦŜǎǇŀƴΣ Ƴƻǎǘ ŎƻƳƳŜǊŎƛŀƭ ǇƛƴŜ Ƙŀōƛǘŀǘǎ Ŏƻƴǎƛǎǘ ƻŦ Ƴonocrop, closed canopy, 

needle-covered forest floors with little value to SGCN. However, tree plantations that are thinned, 

burned, and allowed to mature beyond initial market readiness often reestablish an early successional 

understory with considerable value to the SGCN that can migrate to it (mostly birds).   

 

Regardless of harvest method, when a forestry management plan is developed and BMPs adopted, 

impacts to SGCN can be minimized and habitats can recover more quickly to a condition that supports 

wildlife. Importantly, BMPs help keep fertile soils in place throughout the timbering rotation, ensuring a 

ŦǳǘǳǊŜ ŦƻǊŜǎǘΩǎ ŜŎƻƭƻƎƛŎŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ǇǊƻŘǳŎǘƛǾƛǘȅΦ [ŀƴŘƻǿƴŜǊǎ ǿƘƻ ƴŜŜŘ ƴƻǘ ƳŀȄƛƳƛȊŜ ǇǊƻŦƛǘǎ ŦǊƻƳ 

their working forest, who would like to ensure the forests productivity for future generations, and who 

would liƪŜ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜƛǊ ŦƻǊŜǎǘΩǎ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ {D/b ƳƛƎƘǘ ŎƻƴǎƛŘŜǊ ƭŜǘǘƛƴƎ ǘƘŜƛǊ ŦƻǊŜǎǘǎ ƴŀǘǳǊŀƭƭȅ 

regenerate after harvest, opt for light select cuts (especially on steeper topography), incorporate 

prescribed fires, and leave behind some mature trees to support wildlife that rely on old-growth 

habitat.  

 

Prescribed Fire ς The importance of prescribed fire is well-documented for many species.  The regular 

rotation of fire to conserve fire-dependent plants and animals is an important part of conservation 

efforts in Virginia.  Without regular logging, application of herbicides or prescribed fire, lands in Virginia 

naturally progress from grasslands or timbered lands to shrublands to early successional forests to old 

growth forests.  In addition, many species, such as northern bobwhite, red-cockaded woodpecker, 

frosted elfin, and long-leaf pine require either fire directly to germinate or fire-maintained habitats to 

thrive.  Increasing residential development, urban growth and stricter air quality standards are making 

prescribed fire harder to plan and carry out.  It is crucial for the conservation of fire dependent 

communities that prescribed fire continue to be an available tool for wildlife and ecological conservation 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/myfwc.com/media/22767/2019-action-plan.pdf
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professionals.  There are 339 SGCN in the 2025 Wildlife Action Plan that benefit from the occurrence of 

fire in their habitats. 

 

Working Grasslands, Savannas, & Early Successional Shrublands  
 

[ƛƪŜ ŦƻǊŜǎǘǎ ŀƴŘ ǿƻƻŘƭŀƴŘǎΣ Ƴƻǎǘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƎǊŀǎǎƭŀƴŘΣ ǎŀǾŀƴƴŀΣ ŀƴŘ ŜŀǊƭȅ ǎǳŎŎŜǎǎƛƻƴŀƭ ǎƘǊǳōƭŀƴŘ 

habitats are active working lands. Working lands associated with these habitats include agricultural 

pastures and hayfields, both of which are directly or indirectly managed to produce livestock. Although 

more prominent on private land, open-land habitats on public lands are occasionally maintained as 

pastures and hayfields. Unlike slow-growing forests, livestock grazing and hay production afford farmers 

a more consistent commodity capable of generating substantial annual income off average-sized farms 

(186 acres in Virginia; Ellison, 2022). Generally, grazing confers better income potential than haymaking 

because of the high value of livestock and relatively low expenses needed to grow them. This is 

especially true for ruminant grazers, which require little to no supplemental feeding when pasture 

forage is diverse and strategically stockpiled for grazing outside the growing season. As the costs of 

fertilizer, feed, fuel, equipment, and other farming expenses outpace rises in commodity values (Myers, 

2022), grazing pastures has become a financial stronghold for rural communities, helping maintain 

grasslands, savannas, and shrublands.   

 

Pastures have more potential than hayfields to support diverse flora and fauna because grazing-animal 

impact (hoof tramping, manure, urine, etc.) is a natural disturbance mechanism and the only 

disturbance necessary for most livestock production. When managed with care, livestock impart a 

disturbance pattern that closely simulates the herbivory cycles once fulfilled by native elk, bison, and 

even larger herbivores that are now extirpated or extinct. Biomimicry is the term used to reference 

working land systems that intentionally simulate natural systems and processes. To achieve biomimicry, 

livestock farmers adopt a suite of best management practices (BMPs) such as stocking their pastures at a 

site-appropriate rate (below carrying capacity) and allowing pastures ample rest by rotating the herd. 

Cattle are well suited for biomimicry in Virginia because their size and herd-like tendencies are close 

surrogates to bison and elk. Cattle is the predominant livestock animal pastured in the Commonwealth, 

but sheep, goats, pigs, and poultry are also pastured and have compatible potential with native biota. 

aƻǎǘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǇŀǎǘǳǊŜǎ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ǘǊŜŜƭŜǎǎ ƎǊŀǎǎƭŀƴŘǎΦ IƻǿŜǾŜǊΣ ǎŀǾŀƴƴŀ-like silvopastures are 

also common and can establish one of two ways: when heavy thinning of a woodland allows light 

penetration to the forest floor, advantaging herbaceous grasses and forbs, or when intentional tree 

plantings or natural tree regeneration occurs within a grassland pasture. Pastures also account for a 

good percentage of ±ƛǊƎƛƴƛŀΩǎ ōǊŀƳōƭŜ-dominated early-successional shrublands, which form when 

grazing pressure is light and managers choose not to control all woody encroachment in their pastures. 

Shrubland pastures are therefore considered habitats transitioning from a grassland to a savanna or 

woodland and require heavy browsing to persist.   

 

Lƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ƎǊŀȊƛƴƎ ƻǊ ŦƛǊŜΣ Ƴƻǎǘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƎǊŀǎǎƭŀƴŘǎ ǿƻǳƭŘ ŎŜŀǎŜ ǘƻ ŜȄƛǎǘΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ 

±ƛǊƎƛƴƛŀΩǎ ŎƭƛƳŀǘŜ ŀƴŘ ǎƻƛƭ ǇǊƻŦƛƭŜǎΣ ǿƛǘƘ ŦŜǿ ŜȄŎŜǇǘƛƻƴǎΣ ǎǳǇǇƻǊǘ ǘƘŜ ǎǳŎŎŜǎǎƛƻƴ ƻŦ ƎǊŀǎǎƭŀƴŘǎ ƛƴǘƻ 

ǎƘǊǳōƭŀƴŘǎΣ ǿƻƻŘƭŀƴŘǎΣ ŀƴŘ ŜǾŜƴǘǳŀƭƭȅ ŦƻǊŜǎǘǎΣ ǘƘŜ άǘŜǊƳƛƴŀƭέ ǘŜǊǊŜǎǘǊƛŀƭ Ƙŀōƛǘŀǘ ǘȅǇŜΦ ²ƘƛƭŜ ŦƻǊŜǎǘǎ 

provide critical wildlife habitat and ecosystem services, they do not support SGCN that are dependent 

upon open-canopy habitats. Grasslands and similar herbaceous-ŘƻƳƛƴŀǘŜŘ ƻǇŜƴ ƭŀƴŘǎ ŀǊŜ ±ƛǊƎƛƴƛŀΩǎ 
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most imperiled habitat (Borowy, 2013). As such, area ecologists often emphasize the need for 

ǇǊŜǎŎǊƛōŜŘ ƎǊŀȊƛƴƎ ŀƴŘ ŦƛǊŜ ŀŎǊƻǎǎ ±ƛǊƎƛƴƛŀΩǎ ƭŀƴŘǎŎŀǇŜ ǘƻ ŎǊŜŀǘŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ŀ ǇŀǘŎƘǿƻǊƪ ƳƻǎŀƛŎ ƻŦ 

forested and open habitats. Indeed, habitats managed both by grazing animals and fire represent some 

ƻŦ ±ƛǊƎƛƴƛŀΩǎ Ƴƻǎǘ ƛƴǘŀŎǘ ŜŎƻǎȅǎǘŜƳǎΦ ²ƛǘƘƻǳǘ ǘƘŜǎŜ ǊŜƎŜƴŜǊŀǘƛǾŜ ŘƛǎǘǳǊōŀƴŎŜǎΣ {D/b ƭƛƪŜ ǘƘŜ ƭƻƎƎŜǊƘŜŀŘ 

shrike, bobolink, and bog turtle could well vanish from the Commonwealth.   

 

PƻƻǊ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎΣ ǎǳŎƘ ŀǎ ǎǘƻŎƪƛƴƎ ŀƴƛƳŀƭǎ ƻƴ ǇŀǎǘǳǊŜǎ ŦŀǊ ŀōƻǾŜ ǘƘŜ ŦŀǊƳΩǎ ŎŀǊǊȅƛƴƎ 

capacity, continuously overgrazing pasture paddocks, and allowing livestock routine access to streams 

are among the top threats prompting the inclusion of many SGCN. Invariably, grazing operations 

become harmful when farmers manage for maximum commodity production. Such operations are never 

sustainable since soil fertility and hydrologic functionality are eventually lost, imperiling both the farmer 

and wildlife.  

 

±ƛǊƎƛƴƛŀΩǎ Ƙŀȅ ŦƛŜƭŘǎ ŀǊŜ ŎƻƳǇƭementary to grazed pastures in that they serve as the forage base for 

ƭƛǾŜǎǘƻŎƪ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ƎǊƻǿƛƴƎ ǎŜŀǎƻƴΦ {ƻƳŜ ƘŀȅŦƛŜƭŘǎ ǊŜǇǊŜǎŜƴǘ ±ƛǊƎƛƴƛŀΩǎ ǇǳǊŜǎǘ ǎǘŀƴŘǎ ƻŦ ƴŀǘƛǾŜ 

warm season grasslands, but most are dominated by non-native, naturalized cool-season grasses. 

Hayfields consist primarily of perennial grasses and are distinguished from monocrop annuals that 

produce haylage and result in a truly novel, human-altered ecosystem. Active hayfields are harvested 

every year ς up to four times a year, depending on climate conditions, grass composition, and nutrient 

application.   

 

!ǎ ±ƛǊƎƛƴƛŀΩǎ temperature regime warms and growing seasons expand, Virginia grazers are focusing less 

on hay production and more on stockpiling cool season grasses for winter grazing. Some grazers have 

ƧƻƛƴŜŘ ±ƛǊƎƛƴƛŀΩǎ DǊŀȊŜ олл ŎŀƳǇŀƛƎƴ ǘƻ ƭƛƳƛǘ Ƙŀȅ ŦŜŜŘƛƴƎ ǘƻ ср Řŀȅǎ ƻǊ ƭŜǎǎ ς impressively, some have 

been able to stop feeding hay entirely (except during times of severe winter weather or growing season 

droughts; VCE, 2024). Rising costs in hay production is motivating more farmers to convert hayfields to 

pastures. Depending on the intensity of a grazer's operation, getting by without hay usually requires a 

reduction in herd size, even with converting hayfields to pastures. But despite reduced income from 

selling fewer head of livestock, reductions in haying expenses have reportedly made this alternative 

business model more profitable, less risky, and enjoyable for many grazers (USDA, 2000;Teutsch, 

2008;Williams, 2019).   

 

Because pastures have greater habitat potential than hayfields, converting hayfields to pastures is a 

boon to grassland SGCN. Unlike hayfields, pastures do not require a replenishment of soil nutrients over 

time. The resulting reductions in chemical fertilizer application on the watershed improves soil, stream, 

and bay health and helps make farms more profitable long-term. Moreover, regeneratively grazed 

pastures ς those grazed under appropriate stocking densities and resting rotations - build soil fertility 

through animal impact (root sloughing, trampling, manure, urine). By sequestering carbon into stable 

soil reservoirs, regenerative grazing is both a key adaption and mitigation to changing environmental 

conditions (Wiltshire & Beckage, 2022). Hayfields also tend to be less diverse than pastures in species 

composition and structure. This is because hay mowing necessarily clips fields immediately prior to 

seasonal extremes, such as peak summer heat and first fall frosts. These highly stressful events select for 

a few hardy grasses and forbs that can endure. Over time, most hayfields become quasi-monocrops, 

https://www.nps.gov/articles/000/re-growing-southeastern-grasslands.htm
https://ext.vt.edu/agriculture/graze-300.html.
file:///C:/Users/odl05101/Downloads/ILGM-GRAZMGT_Steps-Year-Round-Grazing-Mgt-Plan.pdf
https://uknowledge.uky.edu/cgi/viewcontent.cgi?%09article=1071&context=forage_kca.
https://uknowledge.uky.edu/cgi/viewcontent.cgi?%09article=1071&context=forage_kca.
https://agupdate.com/illinoisfarmertoday/news/livestock/year-round-grazing-the-%09goal-of-beef-educator/article_e34c4724-19d8-11e9-a83c-b3bb12e4420c.html.
https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000021
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dominated by one or two varieties of grass (typically non-native) and have extremely limited habitat 

value for SGCN, despite being undeveloped green space.   

 

Low-ƛƴǘŜƴǎƛǘȅ ƘŀȅƛƴƎ ƛǎ ƪŜȅ ǘƻ ŀŎƘƛŜǾƛƴƎ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ ±ƛǊƎƛƴƛŀΩǎ {D/bΦ ¢ƘŜ ŦŜǿŜǊ ǘƘŜ Ƙŀȅ ƘŀǊǾŜǎǘǎΣ 

the less fertilizer is applied to the watershed, the less equipment compacts the soil, the less equipment 

physically kills wildlife, the more plant diversity can express itself, and the more plant structure and 

living roots can provide wildlife habitat. 

 

Working Estuaries and Marine Nearshore 

John Lewis, VA Institute of Marine Science 

 

In addition to working terrestrial landscapes, Virginia has a deep history of working the marine and 

ŜǎǘǳŀǊƛƴŜ ǿŀǘŜǊǎ ƛƴ ǘƘŜ /ƘŜǎŀǇŜŀƪŜ .ŀȅ ŀƴŘ ƻǳǘŜǊ Ŏƻŀǎǘ ƻŦ ǘƘŜ ǎǘŀǘŜΦ ¢Ƙƛǎ ƪŜȅ ǎŜŎǘƻǊ ƻŦ ±ƛǊƎƛƴƛŀΩǎ 

economy involves harvesting renewable marine resources via numerous methods of take. A multitude 

of species are harvested commercially in Virginia waters, with some of the more notable including 

Atlantic menhaden, striped bass, blue crabs, hard clams, and eastern oysters. According to a report 

prepared by the Virginia Seafood Agricultural Research and Extension Center, marine resource harvests 

ŎƻƴǘǊƛōǳǘŜŘ ϷмΦм ōƛƭƭƛƻƴ ǘƻ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ŜŎƻƴƻƳȅ ƛƴ нлмфΣ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ƳǳƭǘƛǇƭŜ ŦŀŎŜǘǎ ƻŦ ǘƘŜ 

supply chain to include harvests made by watermen, value added through processors, and services 

provided by distributors (Goncalves et al., 2022). Annually, Virginia ranks among the top seafood 

producers in the United States, boasting the titles of largest hard clam producer in the nation, the bulk 

of which are aquacultured products, and largest eastern oyster producer on the East Coast. 

 

Working waterfronts are also a source of pride and cultural significance to the people who take part in 

or live adjacent to such operations. Symbols of working the water are woven into daily life in these 

areas, with numerous social events revolving around products harvested from local waters (i.e. oyster 

roasts, crab feasts). Restaurants, hotels, housing developments, and other social constructs share 

Tangier Island, Virginia 
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monikers with terms or symbols directly related to working the water. While such things may seem 

trivial in the broad view of wildlife conservation, these cultural influences can lead to positive changes in 

the minds of the average person regarding marine conservation, cultivating a respect for the resources 

related to said symbols and, in a best-case-scenario, leading to lifestyle changes that will benefit the 

local environment. Through this process, generational conservation ethics are developed frequently in 

ǘƘŜ ŦƻǊƳ ƻŦ ΨǿƛǎŜ ǳǎŜΩ ƻŦ ǘƘŜ environment or utilizing natural resources for human benefit while 

maintaining good stewardship.  

 

While Virginia employs a diversity of techniques for harvesting marine resources, many of these 

methods of take are solely extractive. While this can be sustainable with adequate management, it does 

not typically involve a reinvestment to the resource, relying instead on natural productivity. However, 

an expanding segment of the seafood industry is taking a more intensive approach via shellfish 

mariculture, commonly referred to as shellfish aquaculture. Shellfish aquaculture is a large, growing part 

of VirgƛƴƛŀΩǎ ǎŜŀŦƻƻŘ ŜŎƻƴƻƳȅ ŀƴŘ ƳŀƧƻǊ ŎƻƴǘǊƛōǳǘƻǊ ƻŦ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ǘƻ ƳŀǊƛƴŜ ŜŎƻǎȅǎǘŜƳǎΦ hŦ 

the $1.1 billion contribution of the seafood industry reported in 2019, $117.2 million was attributed to 

the shellfish aquaculture sector (Goncalves et al., 2022). Of this sector, the overwhelming majority of 

landing values are credited to hard clams and oysters, with hard clams being the largest contributor 

(Hudson, 2019). In 2021, hard clam aquaculture produced the number one seafood item by value for the 

entire Commonwealth of Virginia (Snyder, 2021).  

 

Containerized culture is a common system for shellfish aquaculture used by growers throughout the 

state. By placing animals in a container or planting them within a specific area leased from the state 

(with specific permit requirements), shellfish farmers can return to their nearshore site to work their 

crop for regular maintenance or harvest. Not only do these containment systems confine the shellfish to 

prevent product loss, but they are also designed to reduce predation. While these containers are 

intended to protect the shellfish within, they are also used by a plethora of sea life as artificial reefs. 

Shellfish leases tend to be in areas that are relatively shallow and protected from wind and waves, 

similar to nursery grounds for many species found in and around seaside coastal lagoons, the 

Chesapeake Bay, and its tributaries. Juveniles of many species seek refuge from predation in these 

nursery areas, where food resources are also abundant. The infrastructure provided by aquaculture gear 

has the potential to offer excellent protection in such environments while also accumulating biofouling, 

a term used for unwanted biotic growth on otherwise clean farming gear (i.e. barnacles, hydroids, sea 

squirts), which may serve as a food source for juvenile fishes and invertebrates.  

 

Bivalve shellfish, especially oysters and clams, are proficient filter feeders, known for their excellent 

ability to filter large volumes of water to sustain growth of their outer shell and somatic tissue. 

Aquacultured shellfish are no exception to this rule, providing an ecosystem service similar to those in 

the wild. This filtration potential is considered one of the greatest benefits of aquaculture to the 

environment, where shellfish remove particles from the water, selectively consuming microalgae while 

rejecting inedible particles which results in clearer water for seagrass growth and benthic algae 

colonization, ultimately lessening the effect of nutrient loading. Nutrients such as nitrogen are then 

stored within the animal which is directly removed from the system upon harvest. The waste produced 

through filtration also benefits the surrounding environment by providing nutrients to the benthos, 
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potentially spurring the growth of submerged vegetation such as eelgrass (Peterson and Heck, 1999) 

and offering additional food sources for bottom-dwelling organisms. This biodeposition can also lessen 

nitrogen loads in the water column through burial and nitrification-denitrification, or the coupled 

process by which microbes convert reactive ammonium into nitrate, which is subsequently converted to 

nitrogen gas and removed from the system (Ayvazian et al., 2021). In addition to filtration, some farming 

systems (e.g., floating oyster gear) possess the added potential to decrease wave action which may 

lessen the impact of shoreline erosion adjacent to the farm site. Shellfish aquaculture operations can 

ŜǾŜƴ ōŜ ǎŜǘ ǳǇ ƛƴ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ǎǳƛǘŀōƭŜ for wild shellfish colonization, in turn providing 

robust ecological benefits in areas that otherwise may not receive them.   

 

The shellfish aquaculture industry can produce negative externalities, however. For example, derelict 

gear, or equipment dislodged or otherwise lost from an aquaculture operation, can be potentially 

harmful to marine life. While no shellfish farmer intends to lose gear, some degree of loss is inevitable 

due to bouts of severe weather and aging equipment. This can lead to debris washing up on marshes, 

beachfronts, or other habitats adjacent to aquaculture operations, though it is best practice (and most 

economical) to anticipate impending scenarios that may lead to gear loss and take appropriate 

measures to reduce such loss. Most aquaculture operations and trade organizations like the Virginia 

Shellfish Growers Association will readily respond to calls and aid in the retrieval of derelict gear in their 

area. While aquaculture operations can positively impact submerged vegetation, they also have the 

capability of harming seagrass beds through shading and bottom disturbance which can lead to 

significant loss of vegetation directly under aquaculture gear (Howarth et al., 2022). This impact, 

however, is limited to the given farm site and is often mitigated entirely during the application process 

for aquaculture leases, where new proposed leases sited near seagrass beds are heavily scrutinized and 

those that are applied for within seagrass bed boundaries are typically denied. Additional information 

on potential issues and best management practices regarding bivalve shellfish farming can be found at 

the East Coast Shellfish Growers Association. 

 

Even with potential negative impacts in mind, shellfish aquaculture in Virginia is one of the most 

environmentally conscious and net-positive food systems the Commonwealth has to offer. Shellfish 

farmers tend to be staunch stewards of the environment they work in, as their livelihoods are directly 

impacted by the health of the waterways from which they draw their sustenance and personal 

satisfaction. A healthy aquaculture product is just one part of a broader coastal ecosystem, and 

aquaculture operations throughout Virginia are striving to create a healthier environment to the benefit 

of all flora and fauna found within.  

 

CLIMATE OF VIRGINIA 
Clay Ferguson, VA Dept. of Wildlife Resources 

 

±ƛǊƎƛƴƛŀΩǎ ǘǊŜƳŜƴŘƻǳǎ ōƛƻŘƛǾŜǊǎƛǘȅ ƛǎ ŜƴŀōƭŜŘ ōȅ ŀ ŘƛǾŜǊǎŜ ǊŀƴƎŜ ƻŦ ŎƭƛƳŀǘŜǎΦ {Ǉŀǘƛŀƭ ǾŀǊƛŀōƛƭƛǘȅ ƛƴ 

temperature and precipitation patterns result in six distinct climate regions within the Commonwealth, 

labelled east-to-west in Figure 3.12 as: 1) Tidewater, 2) Eastern Piedmont, 3) Western Piedmont, 4) 

Northern, 5) Central Mountain, 6) Southwestern Mountain. Some of this climatic diversity is explained 

ōȅ ±ƛǊƎƛƴƛŀΩǎ о-degree span in latitude, measured from the North Carolina border to the northernmost 

https://ecsga.org/best-practices/
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piked corners that help shape parts of Maryland and West Virginia. But political boundary lines alone 

cannot explain the CƻƳƳƻƴǿŜŀƭǘƘΩǎ ǊŜƎƛƻƴŀƭƭȅ ŜȄŎŜǇǘƛƻƴŀƭ ŎƭƛƳŀǘƛŎ ŘƛŦŦŜǊŜƴŎŜǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǎǳƳƳŜǊ 

ƳƛŘŘŀȅǎ ǘƘŀǘ ǊƛǾŀƭ CƭƻǊƛŘŀΩǎ ƘŜŀǘ ŀƴŘ ƘǳƳƛŘƛǘȅ ŀŎǊƻǎǎ ǘƘŜ 9ŀǎǘŜǊƴ tƛŜŘƳƻƴǘ Ŏŀƴ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ŦŜŜƭ ƭƛƪŜ 

a pleasantly moderate New England summer day in the high terrain of the Southwestern Mountains. 

Likewise, winter nights in the Central Mountain region can rival the bitter, blustery cold of a Chicago 

blizzard, while, at the same time, register calm, well-above-freezing conditions in the Tidewater region. 

¢ƘŜ ƭŀƴŘ ŀƴŘ ǿŀǘŜǊǎŎŀǇŜ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ŜƴƎŜƴŘŜǊ ǎǳōǎǘŀƴǘƛŀƭ ǊŜƎƛƻƴŀƭ ǾŀǊƛŀǘƛƻƴ ƛƴ ±ƛǊƎƛƴƛŀΩǎ ŎƭƛƳŀǘŜ 

include ±ƛǊƎƛƴƛŀΩǎ ŘƛǾŜǊǎŜ ǘƻǇƻƎǊŀǇƘȅΣ ƳŀƛƴƭŀƴŘ ƻǊƛŜƴǘŀǘƛƻƴΣ ŀƴŘ ƻŎŜŀƴ ǇǊƻȄƛƳƛǘȅΣ ŀƳƻƴƎ ƻǘƘŜǊ 

influential physiographic features. 

 

 
Figure 3.12 ς The six distinct climate regions of Virginia, according to the National Weather Service: 1) Tidewater 2) Eastern 

Piedmont 3) Western Piedmont 4) Northern 5) Central Mountain 6) Southwestern Mountain. 

 

¢ƘŜ ŎƭƛƳŀǘŜ ǾŀǊƛŀōƭŜǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊ ǇŜǊǘŀƛƴ ǘƻ ǘƘŜ ƭŀǘŜǎǘ άƴƻǊƳŀƭέ ŎƭƛƳŀǘƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎΣ 

as determined through data collected across the state from 1991-2020 and published by the National 

hŎŜŀƴƛŎ ŀƴŘ !ǘƳƻǎǇƘŜǊƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ bŀǘƛƻƴŀƭ /enter for Environmental Information. Although the 

shifts and trends that are evident across this mere 30-year period are useful for predicting climate 

conditions into the future, a later chapter will explore in greater depth how and at what rate 

environmental ŎƘŀƴƎŜ Ƙŀǎ ŀƴŘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŎƻƴǘƛƴǳŜ ǎƘƛŦǘƛƴƎ ±ƛǊƎƛƴƛŀΩǎ ŎƭƛƳŀǘƛŎ ǇŀǘǘŜǊƴǎ ŀƴŘ 

ǎǳōǎŜǉǳŜƴǘ ǎŜƭŜŎǘƛǾŜ ǇǊŜǎǎǳǊŜǎ ƻƴ ±ƛǊƎƛƴƛŀΩǎ ŦƭƻǊŀ ŀƴŘ ŦŀǳƴŀΦ hǾŜǊ ǘƘŜ ŘŜŎŀŘŀƭ ǘŜƴǳǊŜ ƻŦ ǘƘƛǎ ǎŜŎƻƴŘ 

Wildlife Action Plan revision, the climate conditions described below will be considered normal for the 

state. 
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Precipitation and Storm Patterns 

Precipitation does not hydrate Virginia evenly. Several high-elevation summits and mountain sides 

average more than 70 inches of liquid-equivalent precipitation ŜŀŎƘ ȅŜŀǊΣ ŀǘ ǇŀǊ ǿƛǘƘ ƳǳŎƘ ƻŦ !ŦǊƛŎŀΩǎ 

tropical Congo Region. On the other hand, some central and western regions of the state, including 

valleys directly adjacent to the wettest summits, receive only half that volume of precipitation in the 

average year. In those drier regions of the Commonwealth, moisture profiles more closely match the 

annual precipitation patterns for the semi-arid state of Nebraska. When averaged statewide, Virginia 

receives over 45 inches of precipitation every year with no distinct dry season, although monthly 

precipitation totals are about an inch greater than the annual mean from late spring through early fall 

(Figure 3.13). 

 

 
Figure 3.13 ς National Oceanic and Atmospheric Administrations calculated normalized, 30-year period climate data for the 

state of Virginia. Temperature curves, like precipitation bars, reflect monthly averages in maximum and minimum daily 

temperatures. 

 

As Figure 3.14 illustrates, some years deviate significantly from the 45-inch average as a result of 

widespread flooding or droughts. Year-to-year vagaries in precipitation maintain dynamic pressures on 

±ƛǊƎƛƴƛŀΩǎ ŜŎƻǎȅǎǘŜƳǎΣ ŀŘǾŀƴǘŀƎƛƴƎ ǎǇŜŎƛŜǎ ǘƘŀǘ Ŏŀƴ ǘƻƭŜǊŀǘŜ ŀ ǿƛŘŜ ǎǇŜŎǘǊǳƳ ƻŦ ƳƻƛǎǘǳǊŜ ŎƻƴŘƛǘƛƻƴǎΦ 

https://www.weather.gov/gyx/cocorahs_precip_tutorial.html
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Figure 3.14 ς Statewide precipitation averages over the past 43 years. Climate toolbox ς University of California.  

 

Regional disparities in precipitation can be attributed largely to the size, location, and orientation of 

±ƛǊƎƛƴƛŀΩǎ Ƴƻǳƴǘŀƛƴ ǊŀƴƎŜǎΣ ǊƛǾŜǊ ǎȅǎǘŜƳǎΣ ŀƴŘ ŎƻŀǎǘƭƛƴŜǎΦ ¢ƘŜ !ǇǇŀƭŀŎƘƛŀƴ aƻǳƴǘŀƛƴ ǊŀƴƎŜ ƛǎ ƻŦǘŜƴ ŦƛǊǎǘ 

to influence precipitation patterns across the state, since the plurality of storms entering Virginia in the 

average year move west to east, guided by the Coriolis-driven jet stream. These continental storms grow 

with the merging of warm, evapotranspiration-filled air from the Gulf of Mexico and Mississippi River 

Valley, and as they approach the CƻƳƳƻƴǿŜŀƭǘƘΣ Ƴƻƛǎǘ ŀƛǊ ƛǎ ŘŜŦƭŜŎǘŜŘ ǳǇǿŀǊŘ ōȅ ǘƘŜ !ǇǇŀƭŀŎƘƛŀƴΩǎ 

western flank (Figure 3.15). Water vapor subsequently cools in the upper atmosphere and condensates 

in mass, inducing heavy precipitation. This topography-driven phenomenon is referred to as orographic 

precipitation and explains why far-southwest Virginia is consistently one of the wetter regions of the 

state. Over the past 30 years, parts of Lee and Wise County have averaged more than 55 inches of 

precipitation annually, with years of 60 plus inches occurring roughly 25 percent of the time (NOAA NCEI 

Normals Mapper).  

https://ncei-normals-mapper.rcc-acis.org/
https://ncei-normals-mapper.rcc-acis.org/
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Figure 3.15 ς Elevation map of Central Appalachia, with key landmark features centered in Virginia. BRM = Blue Ridge 

aƻǳƴǘŀƛƴǎΣ {± Ґ {ƘŜƴŀƴŘƻŀƘ ±ŀƭƭŜȅΣ aw Ґ aƻǳƴǘ wƻƎŜǊǎ ό±ƛǊƎƛƴƛŀΩǎ ǘŀƭƭŜǎǘ ǇŜŀƪύΣ ŀƴŘ !a Ґ !ƭƭŜƎƘŀƴȅ aƻǳƴǘŀƛƴǎ ƻŦ ²ŜǎǘŜǊƴ 

and West Virginia. Sourced from Bailey 2016. 

 

/ƻƴǘƛƴŜƴǘŀƭ ǎǘƻǊƳǎ ǘƘŀǘ ƳŀƪŜ ƛǘ ǳǇ ŀƴŘ ƻǾŜǊ ŎŜƴǘǊŀƭ !ǇǇŀƭŀŎƘƛŀ ŘŜǎŎŜƴŘ ƛƴǘƻ ±ƛǊƎƛƴƛŀΩǎ ǊƛŘƎŜ ŀƴŘ ǾŀƭƭŜȅ 

and western Piedmont terrain where they mix with warmer surface air that stifles condensation and 

resultant precipitation. With these eastern-advancing weather systems, eastern-facing mountain slopes 

ŀǊŜ ǎŀƛŘ ǘƻ ōŜ ƛƴ ǘƘŜ ƳƻǳƴǘŀƛƴΩǎ Ǌŀƛƴ ǎƘŀŘƻǿΣ ƻǊ ƻƴ ǘƘŜ ŘǊȅ ƭŜŜǿŀǊŘ ǎƛŘŜΣ ŀƴŘ ǳǎǳŀƭƭȅ ǊŜŎŜƛǾŜ Ƨǳǎǘ ŀ 

fraction of what fell on the western, windward mountain sides. The typically weakened and fragmented 

fronts continue their eastward journey across the Piedmont where they slowly regain precipitation 

potential by warming and rising higher in the troposphere, again where cooler air excites condensation. 

Fed steadily by an infusion of evapotranspiration coming off ±ƛǊƎƛƴƛŀΩǎ ǊƛǾŜǊ ŀƴŘ ǊƛǇŀǊƛŀƴ ǎȅǎǘŜƳǎΣ ǎǘƻǊƳǎ 

tend to follow major rivers like the James and Rappahannock as they meander east towards the 

Chesapeake Bay and Atlantic Ocean. If this pattern sets in during the summer, when evapotranspiration 

rates peak, areas of the Piedmont most distant from major river systems can fall into periods of intense 

drought. These droughts can extend into the Coastal Plain but fronts typically reassemble by then with 

moisture supplements from the exceptionally humid coast. 

 

Nevertheless, the eastern flank of the Appalachian Mountains, specifically the eastern-facing Blue Ridge 

mountains, consistently register the greatest annual precipitation totals (Figure 3.16). This is because 

the occasional storms, fronts, and systems tracking north from over the Gulf of Mexico or Atlantic Ocean 

ŀǊŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƻǾŜǊ ƘŀƭŦ ǘƘŜ ǎǘŀǘŜΩǎ ǇǊŜŎƛǇƛǘŀǘƛƻƴΦ ²ƘŜƴ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ƳƻǾŜǎ ƛƴǘƻ ±ƛǊƎƛƴƛŀ ŦǊƻƳ ǘƘŜ 

coastal southeast and abuts the eastern Blue Ridge escarpment, heavy orographic precipitation 

ŎƻƳƳŜƴŎŜǎΦ aƻǎǘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ƘƛƎƘŜǎǘ-record flooding events have occurred when a strong oceanic 

storm stalled out against the eastern Blue Ridge. Such incidents have resulted in the dramatic reshaping 

of river channels within their floodplains or the sloughing off of entire hillsides via mud slides. Historic 

events like these can be particularly perilous for SGCN with confined distributions or heightened 

vulnerabilities and is why much focus is given here to increasingly extreme precipitation events.  

https://wmblogs.wm.edu/cmbail/let-it-rain/
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Figure 3.16  ς Normalized, statewide precipitation totals map. PRISM climate group. 

 

In the average year, ocean-sourced precipitation more than makes up for the precipitation that the 

!ǇǇŀƭŀŎƘƛŀƴ aƻǳƴǘŀƛƴǎ ŘŜǇǊƛǾŜ ±ƛǊƎƛƴƛŀΩǎ ŜŀǎǘŜǊƴ ǘŜǊǊŀƛƴ, except for the valleys that are bordered by 

mountains both to their west and east. As was noted by Hayden and Michaels in a previous Virginia 

climate summary (2011ύΣ ά[w]hen the [air]flow is from the west, the New River and Shenandoah River 

valleys are in the rain shadow of the Appalachian Mountains; when the airflow is from the east, they are 

in the shadow of the Blue Ridge Mountains. As a result, both the New River and the Shenandoah River 

valleys ŀǊŜ ǘƘŜ ŘǊƛŜǎǘ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ ǎǘŀǘŜΣέ ŀǾŜǊŀƎƛƴƎ ǳƴŘŜǊ пл ƛƴŎƘŜǎ ƛƴ ŀ ƴƻǊƳŀƭ ȅŜŀǊΦ CǳǊǘƘŜǊƳƻǊŜΣ 

because the respective rivers flow north through both valleys, when occasional storms line up with the 

ǊƛǾŜǊΩǎ ŘƛǊŜŎǘƛƻƴ ŀƴŘ ŘǊƻǇǎ ƛƴǘƻ ǘƘŜ ōƻǿƭ ƻŦ ǘƘŜ ǾŀƭƭŜȅΣ leeward air currents force clouds down where 

condensation is less conducive. While some degree of drought is expected in these valleys each year, it 

is also normal for at least some other region of the state to endure a similar drought each year. And 

while droughts can strike anywhere, historic regional land-use practices, particularly industrial timbering 

and farming, alter evapotranspiration cycles and have been increasingly linked to drought proneness in-

place and downwind (Marengo et al. 2018). Increased adoption of land-stewardship practices aimed at 

improving the water-holding capacity of soils are helping, but progress is difficult to discern amidst 

simultaneous growth in industrial land development. Like industrial farming, rapid expansion of 


































































































































































































































