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Lecture 12:Exotic Species

Introduced species and 

their effects on 

agriculture and other 

ecosystems

Geography 1000 Some terms to Focus on for our test
ÅStory of the Village Weaverbird (p. 91), Rabbits on Philip 

Island (p. 92), Zebra Mussels (p. 93-94) Kudzu (p. 94), 

Water Hyacinth (p. 94) 

ÅFirst and Second Generation Pesticides p.414

ÅDDT story p. 414 BUT continued on 419-420

ÅRound-up (Glyphosate) and HT crops p. 416

ÅBioaccumulation  (in a single animal) 419

ÅBiomagnifications  (ñupò the food chain) p. 420

ÅSilent Spring and Rachel carson (again) p. 420

ÅExotic Species as pest control (!) p. 425

ÅPest Control Strategies p. 425-427 (know three)

ÅSnow White Syndrome p.  429.

ñExoticò Species is a broad term  I 

will use synonymously with 

Invasive Species

ÅDefinition includes all living organisms 

which were not ñoriginalò to an ecosystem. 

This is not a very specific definition, but we 

tend to conceptualize exotics as species 

which are relatively recent (500 year) 

arrivals.

Itôs a small worldéé.

ÅMany North American problems with 

exotics date from our first significant 

trade relations with Europe and Asia in 

the past 120 years (from 1880s). 

ÅAs global trade increases, we must 

reasonable expect the inadvertent 

introduction of more exotics.
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$137 BILLION IN DAMAGES BY 

I.S. IN 2000

Why donôt WE do something??

ÅUS Customs has not been able to keep 

up with inspections as trade includes 

an ever-growing set of nations and 

regions.

ÅMany exotics are difficult to identify as 

they ñpiggy backò on legitimate 

shipments. Pine borer beetle came with 

wooden crates and pallets...

Some Simply Cannot be detected 

by visual appraisals
ÅAvacados are tasty, BUT at best a 

domestic avocado costs $.89 each and as 

high as $1.29. How about imports?

ÅMexican Imports are restricted due to the 

Avocado Worm which enters the plant 

just as the fruit ñsetsò on the pollinated 

blossom. The worm lives in the seed and 

there is no visual mark at maturity
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Well, that should be safe...

ÅUnder the Uruguay Round of the WTO 

(World Trade Organization) agreement, 

all restrictions to imports of agricultural 

products must be dismantled. If the US 

cannot PROVE that domestic trees will 

be infected by seeds in markets, the 

Mexican avocados must be allowed. 

(Now you can import them into Alaska)

What is his point this time...
ÅAs seems to be the case throughout these 

lectures, the issue of exotic introductions 

has economic and political aspects.

ÅIf WE refuse the avocados', Mexico 

retaliates and wonôt import our cars, 

telecommunications equipment and so 

oné...

The Success of Exotic Species

ÅNew Introductions often have few 

natural predators to keep populations 

in check.

ÅMany more exotics are introduced than 

survive. 

ÅThose which compete poorly due to 

local predatory relationships may still 

affect food chains or predator/prey 

balances --but evidence mounts slowly.

Humans Have Proven to be a 

Common Means of Introduction

ÅAquatic Species can ñhitch a rideò on 

marine vessels OR in ballast water.

ÅConnecting water ways as in the 

development of the Inter-coastal 

waterway, the Tennessee-Tombigbee 

Canal or the St Laurence Seaway 

ÅDeliberate Introductions as the case for 

Kudzu, Water Hyacinth, and European 

Pigeon

Deliberate Introductions are also 

common

ÅThe idea of adapting foreign plants to 

US problems was especially popular 

from the 1890s through the 1930s.

ÅKudzu (more later) is a prime example, 

but also carp, ginko trees, water 

hyacinth, wild horses and burros in the 

Grand Canyon, goats on Catalina Island.

Environmental Changes also Play 

a Role

ÅNatural Selection may allow species to 

venture into new ecological niches. 

The armadillo, once found only in 

Texas and Louisiana now is found in 

Oklahoma and southern Arkansas. 

Africanized bees, Formosan termites, 

and fire ants are all moving slowly 

northward.
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How bad can it get? Case of San Francisco 

Bay EVEN Before November oil spill!!

ÅThere have been more than 234 exotic 

species collected from the water and shores 

of San Francisco Bay. In some cases, 

exotics account for up to 97% of species in 

a biomass sample (99% of weight).

ÅThe Asian clam (Potamocorbula amurensis 

was first sighted in 1986, now it is the most 

common organism in the bay.

ÅWhat are some of the implications of this 

colonization?

Well, since you bring up the oil spill 

what impact would this have on 

Exotics?

ÅNovember 8, 2007ð58,000 gallows create 
oil slick that extends  40 miles.

ÅDiesel oil is heavy ïand so harder to isoltae 
and containðsinks to the bottom.

ÅLower ïend of the food chain is severely 
damaged. Exotic species with fewer natural 
predators will ñreboundò faster than native 
speciesðincreasing dominance in the Bay.

Economic and Environmental 

Problems

ÅDomestic Shellfish--kept in check by 

traditional predator/prey relations cannot 

compete for niches so ñdomesticò species 

decline.

ÅExotics may not ñfitò into food chains so 

higher order predators (otters) also decline.

ÅExotic mussels and clams attach to water 

intakes, foul engines, and beaches

Some ñFamousò Exotics
ÅKudzu vine from Japan (1930s)--erosion 

experiment gone ñbadò

ÅBlack Willow from Northern US invades 

the southern Mississippi and Atchafalaya 

Drainage Basins as shipping increased in 

the post-canal era (Sweet gum and tupelo 

cannot compete)

ÅCereal Leaf Beetle (Europe) as an example 

of more recent invasion (1978)

Åandé.zebra mussels from the Caspian

Other Historically Famous Exotics

ÅAlewives--small junk fish in the Great Lakes

ÅEuropean Carp

ÅChinese Tallow Tree (sometimes called ñTree 

of Heavenò

ÅñAfricanizedò Honey Bee

ÅArmy Ants and Fire Ants

ÅWater Hyacinth--brought in as a garden plant
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ñFireò Antsð

this is a good 

name as you 

know if you 

have stepped on 

a nest!

A Recent Exotic: ñSnakeheadò 

fish from South China 2002
ÅSnakeheads are ñlike something from a horror 
movieò (Interior Secretary of the US Gale 
Norton). Some grow to the size of a ñgolf bagò

ÅCan eat any small animal (fish, mammal, 
amphibian) they cross.

ÅCan live on land for 3-4 days traveling to new 
water sources with acute sense of smell.

ÅHave attacked humans who have come near a 
batch of young.

ÅDestroy all native species beginning with larger 
game fish.

Zebra Mussels: A Case Study

ÅDreissena polymorphawere first discovered 

in 1988 in the Great lakes with the greatest 

early outbreak in Lake Erie from discharged 

ballast water from Europe.

Å1992 Mississippi River via the Chicago 

Sanitary Ship Canal -one year later 

infestation was down to St. Louis

Å1995 Giant colonies attached to virtually all 

structures in the Mississippi to New Orleans

Zebra Mussels: A Case Study

ÅZebra mussels have been recorded in 

European waterways for 200 years--it is a 

species native to western Russia near the 

Caspian Sea.

ÅBeds of Zebra Mussels in Lake Erie have  

30,000 to 70,000 mussels per square meter.

ÅTo date, treatment has been limited as 

common poisons also kill local species.

Going 

Shopping!
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Zebra Mussels: A Case Study

ÅWhy care? Massive infestations have 

reduced pump capacity for most water 

intakes for urban/industrial water use on the 

Mississippi and the Great Lakes.

ÅNative species do not reproduce at the same 

rate, and in many cases have lost ecological 

niches to the Zebra Mussels.

ÅShip engines with external cooling systems 

easily fouled with mussels
Zebra Mussel Infestation

Zebra Mussel Infestation Zebra Mussel Infestation

Treatment of Zebra Mussels??

ÅHot water can kill the mussels and disrupt 

breeding cycles but also damages 

surrounding ecosystem.

ÅChemical ñcocktailsò can kill mussels and 

disrupt breeding and/or sterilize populations 

BUT again, environmental residues 

remain!!

What is EAB?


