Introduction to the Problem of 
Non-native Invasive Species 

An "invasive species" is defined as a species that is 1) non-native (or alien) to an  ecosystem 2) whose introduction causes or is likely to cause economic or environmental harm or harm to humans. 

The Problem

People have been moving plants, animals, and microbes around the world for centuries. Most countries, the U.S. included, now rely on plants and animals from other regions of the world for food, construction materials, ornamental plants, fiber and pets. Organisms that have been moved from their native habitat to a new location (a different ecological system other than the one in which the organism is naturally occurring) are referred to as "non-native," "non-indigenous," "exotic," or "alien" to the new environment. Most U.S. food crops and domesticated animals are non-native species and their beneficial value is obvious - for example corn, wheat and oats are examples of non-native species which are not invasive. A small percentage of exotics cause serious problems in their new environments and are collectively known as "non-native invasive species.  Once these species are well established it is sometimes impossible to remove them. When removal is possible, it comes at a high cost financially and ecologically. Either way, the ecosystem as it was is frequently lost forever.

Nature of Invasions
Invasive species have been introduced in a variety of ways. The means and routes by which they are introduced are called invasion "pathways." Some non-native species, intentionally introduced for beneficial purposes, later turn out to be invasive. In the U.S., examples include purple loosestrife, which is sold as an ornamental plant, as well as saltcedar which was introduced for erosion control. Many invasive species are unintentionally introduced; they move as unknown stowaways and "hitchhikers" when people and their products are transported by air, water, rail, or road. Examples of invasive species unintentionally introduced into the U.S. include chestnut blight, the naval shipworm, and imported fire ants. Chestnut blight is one of the most destructive plant diseases ever recorded. This fungus, believed to have come from Asia in imported wood, has forever changed the forest tree composition in the eastern United States. The naval shipworm was introduced into San Francisco Bay via wooden ships in the early part of the 20th century. It excavated the majority of the wood pilings, causing warehouses and loaded freight cars to fall into the Bay. Imported fire ants entered the U.S. with soil removed from ships that transported goods to the U.S. As their name suggests, they cause painful stings. Where they have established in the southern U.S., they can be found in large numbers. They can seriously injure livestock, pets, and humans. They also feed on crops and build large, hard mounds that damage farm and field machinery.

Invasive Plants
Characteristics of Invasive Exotic Plants
The most important aspect of an non-native invasive plant is how it responds to a new environment. An invasive plant displays rapid growth and spread, allowing it to establish over large areas. Free from the vast and complex array of natural controls present in their native lands, including herbivores, parasites, and diseases, invasive plants may experience rapid and unrestricted growth in new environments. Their phenomenal growth allows them to overwhelm and displace existing vegetation and form dense one-species stands.
Common characteristics that invasive exotic plants tend to exhibit include:

· not being native to an area (historic records, i.e. European settlement era, do not show occurrences for the species) 

· invasive tendencies in additional locations other than the area in which it is found 

· ability to grow in many conditions - they are often generalists in their resource needs. 

· rapid maturation 

· ability to exploit and colonize disturbed ground - unlike many native plants 

· ability to thrive in high nutrient conditions - this is not a natural condition in most ecosystems in our region, soils and waters typically exhibit a low nutrient condition. 

· reproducing rapidly by roots and shoots. If spread by seed, produce numerous seeds that disperse and sprout easily 

· having roots and rhizomes with large food reserves. 

· ability to survive and reproduce under adverse conditions 

· having high photosynthetic rates - "greening up" earlier in the spring than natives gives these plants an competitive advantage 

· the lack of natural predators, pathogens and parasites 

Impacts of Invasive Exotic Plants
Economical

Invasive species can take a heavy economic toll. Researchers at Cornell University estimate that invasive species are costing Americans approximately $137 billion every year. The United States and Canada are spending $14 million a year just to control the sea lamprey. This species caused the collapse of the lake trout and whitefish fisheries in the Great Lakes.  In 1994, the impacts of invasive plants in the United States were estimated at $13 billion per year

In some cases, exotic plant invaders are driving our rarest species closer to extinction. According to the U.S. Fish and Wildlife Service, an estimated 42% of the nation's endangered and threatened species have declined as a result of encroaching exotic plants and animals.  Each year, the National Park Service and the Fish and Wildlife Service spend an estimated 2 and 10 million dollars, respectively, on controlling exotic plants. In Pennsylvania, the DCNR's Forest Pest Management (FPM) program alone is spending $400,000 of combined state and federal funds for hemlock woolly adelgid suppression on state lands in 2005. The cost of gypsy moth suppression on state lands has ranged from $500,000 to $15 million per year. 

Ecological

Approximately 4,000 species of exotic plants and 500 exotic animals have established free-living populations in the United States. Nearly seven hundred are known to cause severe harm to agriculture at a cost of billions of dollars annually. Over 1,000 exotic plant species have been identified as a threat to our native flora and fauna as a result of their aggressive, invasive characteristics.

The long-term effects of these changes are unknown, but the rate at which they are occurring raises real concern about the ability of native species to adapt, particularly in the face of reducing habitat availability and increasing human encroachment. Invasive plants are estimated to infest 100 million acres in the United States. Every year, they spread across three million additional acres, an area twice the size of Delaware. Every day, up to 4,600 acres of additional Federal public natural areas in the Western continental United States are negatively impacted by invasive plant species. Endangered, threatened and rare species are especially at risk because they often occur in small populations that make them particularly vulnerable. It's been estimated that approximately 42% of the imperiled species (species on the Threatened and Endangered Species list) are threatened by non-native invasive species. 

Disturbance Effects 

Invasive species are especially problematic in areas that have been disturbed by human activities such as road building, residential development, forest clearing, logging operations, grazing, mining, ditching of marshes for mosquito control, mowing, erosion control and fire prevention and control activities. Natural disturbances, such as fires, floods, tornadoes, landslides, and tree falls also provide avenues for invasive species to get established. The enormity of change wrought upon the American landscape over the past few hundred years has thrown ecological systems out of balance and provided conditions that welcome invasion by exotic plants. 

Some native plants display invasive growth tendencies in their native ranges, often as a response to natural or human-caused disturbances. For example, plants such as native grape- vines (Vitis spp.), hay-scented fern (Dennstaedia punctilobula) or New York fern (Thelypteris noveboracensis) in forests may grow vigorously in response to a tree fall or selective timber cut that opens the canopy and brings abundant sunlight into previously shaded areas. This "invasive" growth spurt is usually temporary though, and slows down again as trees and other plants fill in and the forest canopy is recovered.

	Aquatic Invasive Species 
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Aquatic invasive species (AIS) (also referred to a aquatic nuisance species or ANS) are aquatic animals and plants that have been introduced into waterways in which they do not live naturally. They have harmful effects on the natural resources in these ecosystems and the human uses of these resources. 

In addition to the banned species below, some of the least-wanted AIS in Pennsylvania are: European ruffe, sea lamprey, hydrilla, spiny water flea, purple loosestrife, Eurasian watermilfoil, Asian clam, and red-eared slider (turtle). In 2004, northern snakehead were first found in Pennsylvania waters.

It's not always "foreign invaders" that are the problem. White perch and flathead catfish are other examples of species that have turned up where they don't belong. While native to some PA watersheds, they have been introduced to other areas where they are not wanted.

	Aquatic species banned in Pennsylvania (sale, barter, possession or transportation)

	· Bighead carp (Hypophtalmichtys nobilis) (Stop Asian Carp)

· Black carp (Mylopharyngodon piceus) (Stop Asian Carp)

· European rudd (Scardinius erythropthalmus)

· Quagga mussel (Dreissena bugensis)

· Round goby (Neogobius melanostomus)

· Ruffe (Gymnocephalus cernuus)

· Rusty crayfish (Orconectes rusticus) (Pennsylvania's Crayfish Problem)

· Silver carp (Hypophtalmichtys molitrix) (Stop Asian Carp)

· Snakehead (all species)

· Tubenose goby (Proterothinus marmoratus)

· Zebra mussel (Dreissena polymorpha)

	

	

	

	

	


Social Effects
Some invasive species threaten plant, animal, and/or human health. Pathogens and parasites may themselves be invasive species or may be introduced by them (invasive vectors). Bubonic plague is perhaps history's most infamous example of a vectored disease. It was spread by non-native black rats carrying disease-infected fleas. The recently introduced West Nile virus, which is transmitted to humans by mosquitoes that feed on the blood of infected animals, currently threatens people and animals in 12 eastern states and the District of Colombia. Cholera and microorganisms that cause certain types of harmful algal blooms are moved in the ballast water carried by large ships. Giant hogweed, recently added to the list, it causes serious burns to the skin if contact with the plant is made.
The majority of this article was taken from the website: http://www.dcnr.state.pa.us/forestry/invasivetutorial/problem.htm#problem_nature
Invasive Species in Pennsylvania
Invasive Species in Pennsylvania: A Quick Look

Pennsylvania has been invaded by a number of harmful exotic plants and animals. Here is a quick look at some of the worst current and potential invaders:
What can you do to help?

Six Easy Guidelines:

· Verify that the plants you are buying for your yard or garden are not invasive. Replace invasive plants in your garden with non-invasive alternatives. Ask your local nursery staff for help in identifying invasive plants!

· When boating, clean your boat thoroughly before transporting it to a different body of water.

· Clean your boots before you hike in a new area to get rid of hitchhiking weed seeds and pathogens.

· Don't "pack a pest" when traveling. Fruits and vegetables, plants, insects and animals can carry pests or become invasive themselves. Don't move firewood (it can harbor forest pests), clean your bags and boots after each hike, and throw out food before you travel from place to place.

· Don't release aquarium fish and plants, live bait or other exotic animals into the wild. If you plan to own an exotic pet, do your research and plan ahead to make sure you can commit to looking after it. 

· Volunteer at your local park, refuge or other wildlife area to help remove invasive species. Help educate others about the threat.

The Need for Action

Imagine that you were writing a letter to a local politician hoping to bring change to the problem of non-native invasive species.  What would you say?
On a separate sheet of notebook paper, write a letter to your local politician.  Be sure to include:

What non-native invasive species are?


How they affect our environment?


How they affect us as humans (socially, economically, and our health)?


Offer suggestions as to how legislation could help the problem.
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