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Introduction:  Invasive species can be any type of organism, including fish, mammals, insects, reptiles, 

microbes, or plants.  An invasive species is generally regarded as any species that is not indigenous to 

the area they inhabit and does not have natural predators.  In addition, most indigenous species do not 

have a natural defense to invasive species.  For these reasons, invasive species are usually characterized 

by their ability to reproduce and spread rapidly.   

Invasive species can damage the ecosystem in a variety of ways.  They limit the biodiversity of 

an area by directly preying on or out competing native species for resources.  The presence of these 

exotic pests can change the food chain of the ecosystem.  In some cases, an invasive species infestation 

can endanger the very existence of one or more native species, such as the loss of American chestnut to 

chestnut blight (Cryphonectria parasitica).  The ecological damage gets amplified if the native species 

that are negatively affected are species with characteristics that help define an ecosystem, such as the 

eastern hemlock. 

These unique pests also bring economic harm; jeopardizing the horticultural, agricultural, and 

forestry industries.  They force federal, state, and local governments to spend tax dollars to fight or 

attempt control.  Invasive species can also limit recreational opportunities and negatively affect tourism. 

Invasive species are spread by a number of ways.  The most prevalent means for spread is by 

humans, both intentionally and unintentionally.   These invaders can hitchhike on goods imported from 

around the globe or within the United States.  Invasive species problems are becoming more common as 

the world becomes a smaller place with improved transportation systems and an increasingly global 

economy.  Exotic pests can enter new areas on such articles as firewood, nursery stock, agricultural 

commodities, wood packaging material, clothing, or recreational equipment.   

Other times, humans have intentionally spread invasive species.  There are numerous examples 

of intentional releases, including many exotic species made popular by the pet trade.  Invasive plants, 

such as poison hemlock and purple loosestrife, have been spread intentionally because of their 

ornamental appeal.  Once an invasive species is present within North America, natural reproduction and 

spread, along with human assisted movement will allow for further extension of their range.  

For the purposes of this scenario, we are limiting the content to invasive species that are plant 

pests and thus are significant to the health and welfare of West Virginia’s agricultural and forest 

ecosystems.  The purpose of this scenario is to give students a greater understanding of the invasive 

plant pests currently facing West Virginia.   The scenario aims to give students a multi-dimensional look 

at several invasive species from how they got here, their biology, direct and indirect effects on our 

ecosystem and economy, and what we can do to combat their damage and spread.  



The fictional farmer in this scenario, Dan D. Lions, is a humorous tribute to the ubiquitous 

invasive lawn weed, dandelions (Taraxacum officinale), which are native to Europe.  As every child has 

learned from blowing the seed heads, dandelions are easily spread and were quite possibly North 

America’s first invasive plant species.     

Farmer Dan D. Lion’s Property Description:   

 Farmer Dan D. Lions property consists of 100 acres in the Potomac Highlands of West Virginia.  

Approximately half of the acreage is pasture fields.  The remaining 50 acres at the back of the property 

consists of mixed hardwood/hemlock forest and sits in the foothills of the Allegheny Front.   

The wood lot has a small stream that flows from Allegheny Mountain.  The small stream is lined 

with old growth eastern hemlocks, producing abundant shade.  The forest is a mixed hardwood and 

hemlock stand; comprised of 40% hemlock (Tsuga canadensis), 25% is white ash (Fraxinus americana), 

15% is sugar maple (Acer saccharum), and 5% each of tulip poplar (Liriodendron tulipifera) and American 

basswood (Tilia americana).  The remaining 10% is tree of heaven (Ailanthus altissima).   

There are also a biological diverse group of native, herbaceous wildflowers growing in the 

understory throughout the forested area. Some of these wildflower species are pink lady slipper orchids 

(Cypripedium acaule), bloodroot (Sanguinaria canadensis), wake robin trilliums (Trillium erectum), jack-

in-the pulpit (Arisaema triphyllum), and trout lily (Erythronium americana).  Japanese stiltgrass 

(Microstegium vimineum) and garlic mustard (Alliaria petiolata) can also be found densely carpeting a 

forest road that cuts through the center of the forest. 

The stream is home to native brook trout (Salvelinus foninalis).  Many species of birds make use 

of the forest, including blue headed vireos (Vireo solitarius), which nest in the forest.  Mr. Lions, being a 

wildflower and birding enthusiast, enjoys this biological diversity.  The forest is also home to all the 

common fauna of West Virginia, including white tailed deer.   

Farmer Dan D. Lions Problem Description 

 While fishing for his beloved native brook trout, Mr. Lions noticed that a few of the larger 

eastern hemlocks abutting the stream are dead, with many other hemlocks showing dieback.  Mr. Lions 

takes you to the hemlocks hoping you could diagnose the problem and give control advice.  The majority 

of the hemlock trees have about 75-90% of the canopy in healthy foliage.  Upon examining the trees, 

you spot small white, cottony masses at the bases of the needles.  With a hand lens, you fluff off the 

white, cottony material to expose a small soft bodied insect feeding by sucking the sap from the needles 

and twigs.  Mr. Lions is worried that the trees will die.   

 After inspecting the hemlock trees, you notice that many of the ash trees have considerable 

woodpecker damage.  The tree canopies are showing considerable dieback and have only 30-40% 

healthy foliage canopy left.   Upon closer examination, you notice epicormic branching, small d-shaped 

exit holes, and galleries under the bark.  You also find a small, cream colored, legless grub in the 

galleries.  It appears that the grubs are feeding on the phloem and cambium tissue of the tree, carving 



the galleries as they feed.  Mr. Lions asks you to identify and give control advice, if possible, for the 

cause of the problem.  Mr. Lions speaks of the excellent quality firewood that ash makes and says he has 

been cutting some of the dead trees to take on a future camping trip to the Boundary Waters Canoe 

Area Wilderness and Superior National Forest in northern Minnesota.  

You also notice Japanese stiltgrass and garlic mustard in the forest road.  Mr. Lions states he 

built the road with his tractor to gain access to his hunting stand and soon noticed the plants growing in 

the road.  In the three years since, Mr. Lions says the two species have spread considerably.  Mr. Lions 

states he plans on leaving these plants alone since he is under the impression that they will provide 

extra food to attract deer and other wildlife to his property. 

 

Instructions: 

Your group is tasked with presenting information on the invasive species to help Mr. Lions.  Groups 

should research each invasive species thoroughly and apply these facts to Mr. Lions’ property.  Your 

presentation should include the identification, biology, and spread of the invasive species, as well as, 

identify the probable direct and indirect effects on the native flora and fauna mentioned in the scenario.  

You should compare the information in the “Problem” section to that of the description of the 

“Property” section to help guide your answers and predict possible negative effects.  Your plan should 

also give control advice, where appropriate, best management practices, biological, and chemical 

control where appropriate.  You should also include what governmental agencies are doing to combat 

these invasive species and how Mr. Lions could possibly benefit from any programs.  Your presentation 

should incorporate the learning objectives below, although, your presentation is not limited to 

answering only these questions.  A list of a few helpful links is included, although there is a wealth of 

information on the internet concerning all of the pests mentioned in this scenario.   

Learning Objectives  

What is likely causing the decline of the hemlock trees beside the stream?  Will this problem likely result 

in the mortality of the hemlock trees?  

What is likely causing the decline of the ash trees?  Will this problem likely result in the mortality of the 

ash trees? 

If the hemlock and/or ash trees were to die, what possible chain reaction environmental effects may 

happen and why?  How would the deaths of the hemlock and ash affect the other flora and fauna on the 

woodlot?  

Could hemlock and ash tree mortality on Mr. Lion’s woodlot increase the probability of other invasive 

pests? Give examples of invasive species that could move into the woodlot after the composition 

change.  

Why did the Japanese stiltgrass and garlic mustard most likely colonize the forest road first? 



What will be the likely result if Japanese stiltgrass and garlic mustard spread in the forest?  How will it 

affect other flora and fauna?  Will they really provide extra forage for wildlife? 

What types of insecticides are used to treat emerald ash borer and hemlock woolly adelgid?  What 

properties do they possess that allows them to control these pests when other insecticides do not? 

What are the chances the ash trees on Mr. Lions’ woodlot could be saved with chemical treatments?  

What about the hemlock trees? 

Would insecticide treatments alone be an effective method of dealing with the widespread emerald ash 

borer and hemlock woolly adelgid problem across West Virginia? 

What is being done or could be done by governmental agencies to respond to emerald ash borer, 

hemlock woolly adelgid, and other invasive plant pests?  What is being done by governmental agencies 

to protect against the next invasive species problem?  What specific laws and regulations exist in West 

Virginia to regulate invasive plant pests and their movement? 

Are there any biological controls available for emerald ash borer and/or hemlock woolly adelgid?  Would 

any existing biological control be a cure all? 

What are the characteristics of tree of heaven that makes it a noxious and undesirable plant? 

Should Mr. Lions transport the ash firewood on his upcoming camping/fishing trip?  Would this be legal 

under applicable quarantines and laws? 

 

Helpful Links and References 

 Emerald Ash Borer:  http://www.emeraldashborer.info/   

USDA Hungry Pests:  http://www.hungrypests.com/ 

WV Department of Agriculture, Plant Industries: 

http://www.agriculture.wv.gov/divisions/plantindustries/Pages/default.aspx 

 USDA Forest Service: Publications: http://www.na.fs.fed.us/pubs/palerts.shtm 

 USDA National Agricultural Library: http://www.invasivespeciesinfo.gov/plants/treeheaven.shtml 

 Invasive, Tree of Heaven: http://www.invasive.org/browse/subinfo.cfm?sub=3003 

Invasive: Japanese Stiltgrass: http://www.nps.gov/plants/alien/pubs/midatlantic/mivi.htm 

Invasive: Garlic Mustard:  http://www.invasivespeciesinfo.gov/plants/garlicmustard.shtml  
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All Photos and Maps courtesy of the WVDA, Plant Industries Division.  

 

 



 

 

 



    

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


