ECOSYSTEMS

WHAT MAKES THEM TICK

ECOLOGICAL NICHE

· SPECIES WAY OF LIFE, EVERYTHING IT DOES TO SURVIVE AND REPRODUCE

· WHERE IT LIVES

· WHAT IT EATS

· HOW, WHERE AND WHEN IT REPRODUCES

· NUTRIENT NEEDS

· RANGES OF TOLERANCE

ECOLOGICAL NICHE

· IT’S INTERACTIONS WITH BIOTIC AND ABIOTIC COMPONENTS

· ROLE IN ENERGY FLOW AND NUTRIENT FLOW

· CONCEPT FROM G. EVELYN HUTCHISON

· 1950’S, A SPECIES WAY OF LIFE  OR LIFESTYLE

REALIZED VS FUNDAMENTAL NICHE

· FUNDAMENTAL NICHE 

· BE ALL THAT YOU CAN BE

· USE ALL THE RESOURCES YOU CAN

· BE AS FRUITFUL AS YOU CAN

· REALIZED NICHE

· “I YAM WHAT I YAM”…POPEYE THE SAILOR MAN

VERBAGE FOR SPECIES

· GENERALIST

· SPECIALIST

· NATIVE

· NONNATIVE

· INDICATOR

· KEYSTONE

GENERALIST VS. SPECIALIST

· GENERALISTS -HAVE BROAD NICHES

· EAT MANY DIFFERENT THINGS, LIVE IN WIDE RANGE OF CONDITIONS

· HUMANS AND COCKROACHES

· SPECIALISTS - HAVE NARROW NICHES

· SMALL OPTIMAL RANGE OF TOLERANCE

· LIVE IN ONE TYPE OF HABITAT

WHO’S BETTER?

· SPECIALISTS WIN WHEN ENV. CONDITIONS ARE STABLE OVER LONG PERIODS OF TIME

· FEWER PREDATORS, MORE REFINED RELATIONSHIPS WITH OTHERS

· Many tropical rainforest plants and animals

· GENERALISTS WIN WHEN THERE ARE CHANGES

· TEND TO BE MORE ADAPTABLE

· Racoon, coyote

WHO’S BETTER?

· WHEN TIMES GET REALLY ROUGH, THE COMPROMISER OR DIPLOMAT WINS.

· HUMAN EXAMPLES?

INDICATOR SPECIES

· SERVE AS WARNING FOR ENV. DEGRADATION

· LOW RANGE OF TOLERANCE 

· NEED HIGH DO (TROUT)

· INTOLERANT OF POLLUTION (BALD EAGLE)

KEYSTONE SPECIES

· PLAY PIVOTAL ROLE IN STRUCTURE, FUNCTION AND/OR INTEGRITY OF ECOSYSTEM

· NUTRIENT CYCLES-FUNCTION

· DUNG BEETLE

· PLANT TYPE - STRUCTURE

· LARGE GRAZING ANIMALS

· POP CONTROL, BIODIVERSITY 

· PREDATORS

WHO BELONGS HERE ANYWAY?

· NATIVE SPECIES

· SONGBIRDS

· 50% FEWER FLYING FROM CENTRAL AMERICA

· NONNATIVE

· SPINY WATER FLEA, ZEBRA MUSSEL, GOBE AND RUFFE, ENGLISH SPARROW

· KUDZU, FRAGMITES, PURPLE LOOSE STRIFE

WHO WINS AND WHY?

· NONNATIVE MAY HAVE ADVANTAGE

· IF:

· HAVE NO PREDATORS

· COME FROM LARGER CONTINENT

· MORE AGGRESSIVE, BIGGER, STRONGER, TOUGHER

· EXPLOIT AVAILABLE RESOURCES MORE READILY

· COMPETITIVE EXCLUSION PRINCIPAL

Exotic species

· Zebra mussels, native to western Russia, were accidentally introduced to North America in ballast water from a foreign ship about a decade ago and are now a major problem in the Great Lakes and other U.S. waterways.
· During the peak growing season, kudzu grows as much as a foot a day, easily covering and choking trees and understory vegetation.


Thousands of hardwood trees in New York, Chicago, and other U.S. cities have been destroyed to eradicate the Asian long-horned beetle, native to China.


The brown tree snake of Southeast Asia, which feeds on birds, lizards, and small mammals, was introduced on Guam and there are now up to 13,000 of them per square mile.



· A highly successful North American invader, the European starling is an aggressive bird that competes with native species for nesting holes and drives away other birds.
LIFE IS WAR OR COMPROMISE INTERSPECIFIC COMPETITION

· PREDATION - ANIMAL OR VEGAN, DO NOT LIVE ON OR IN THERE PREY

· PREDATOR PREY RELATIONSHIP 

· AT FIRST, BENEFITS PREDATOR

· MAKES PREY AND PREDATOR STRONGER

· NECESSARY FOR BIODIVERSITY

· DEER IN METRO PARKS AND LOSS OF BIRD AND ANIMAL HABITAT

· MAY NOT ALWAYS BE PREDICTABLE

· CHAOS

PREDATOR PREY RELATIONSHIP

· PREDATORS IMPROVE

· PURSUIT - WHAT MAKES IT HAPPEN?

· FASTER , STRONGER, 

· AMBUSH

· CAMOUFLAGE,  SMARTER, LESS SMELLY ETC.

· SOCIAL BEHAVIOR  

Examples of Predator-Prey cycles

· Lynx and hare

· Coyotes and rabbits

Characteristics of Predator-Prey cycles

· 4 stages

· both inc

· pred inc, prey dec

· both dec

· pred dec, prey inc

· time lag is due to low response time of predators

PREDATOR PREY RELATIONSHIP

· PREY IMPROVES

· CHEMICAL WARFARE

· WALNUT TREE, STINK BUGS, SKUNK

· WARNING COLORATION

· NATURES WAY OF SAYING STAY AWAY

· MIMICRY

· BATESIAN MIMICRY

· RELATED SPECIES LIKE MONARCH AND VICEROY

· MUELLARIAN MIMICRY

· UNRELATED SPECIES FLIES LOOK LIKE WASPS

· SOCIAL BEHAVIOR

Adaptations of prey to limit predation

· Good escape ability (ex. Ostriches)

· Behavior (blowfish)

· External protection (spines on cacti and porcupines)

· Camouflage (arctic hares, walking sticks)

· Mimicry (Monarchs and Viceroys)

· Chemical warfare (skunks, insects, butterflies)

· aposematic or warning coloration (frogs, skunks)

When predators and prey coexist, what population patterns do we see?

·      Predator-prey population cycles

Types of Interspecific Interactions

 Interspecific Interactions: Symbiosis

Characteristics of symbiotic relationships

· Symbiosis is an intimate relationship between members of two or more species

·  When species specific, they are developed over a long period of time; species adapt in response to each other

· Can be so specific that you have a one species to one species relationship

· A change in one species often has large effects on a second species

INTERSPECIFIC COMPETITION
(CONT)

· SYMBIOSIS

· PARASITISM

· PARASITES USUALLY SMALLER

· DRAW NOURISHMENT FROM HOST

· RARELY KILLS HOST

· IF DO-PARASITOID - KILL AS PART OF LIFE CYCLE (ALIEN 1,2,3,ETC)

· PATHOGENIC - KILL EVEN THOUGH MEANS DEATH FOR MOST OF THE PARASITE, A FEW LIVE  

· ENDO OR ECTOPARASITES

· MAY HAVE COMPLEX RELATIONSHIPS WITH SEVERAL HOSTS

· PROMOTE BIODIVERSITY, SLOW POP. SWINGS

Parasitism and parasitoidism

· Special case of predation, except

· parasite is smaller than host

· parasite remains assoc. with host, weakens it over time

· rarely kills it

INTERSPECIFIC COMPETITION
(CONT)

· SYMBIOSIS (CONT.)

· COMMENSALISM

· ONE BENEFITS, OTHER UNHARMED

· CLOWN FISH AND SEA ANENOME, ORCHIDS

· MUTUALISM 

· POLLINATION

· MYCHORRHIZAL RELATIONSHIPS

· MAY RESULT IN NEW ORGANISM?

· LICHENS

· MITOCHONDRIA

Commensalism

· Commensalism occurs when one species benefits, and the other neither benefits, or is harmed

· examples:

· clownfish and anemones

· epiphytes and trees

Mutualism

· Mutualism occurs when both species benefit

· It can be facultative ;it is helpful to both species but not required (not a one-to-one relationship)

· ex. Rhinos and oxpeckers

· trees and mycorrhizae, rhizobium

· ants and acacia?, termites

· pollination

· OR                   

Mutualism

· Obligate meaning that it is required for the survival of both species

· ex. Yucca and yucca moth, lichens

INTERSPECIFIC COMPETITION
(CONT)

· FUNDAMENTAL NICHE OVERLAP RESULTS IN:

· NATURAL SELECTION AND EVOLUTION

· CHARACTER DISPLACEMENT

· RESOURCE PARTIONING

· MIGRATION FOR ONE 

· OR COMPETITIVE EXCLUSION 

· INTERFERENCE COMPETITION

· TERRITORY

· EXPLOITATION COMPETITION

Types of Interspecific Interactions

ECOSYSTEM STRUCTURE AND COMMUNITY PROPERTIES

· PHYSICAL APPEARANCE

· size and stratification, horizontal and vertical, mosaic patchiness

· structure - patterns of spatial distribution of individuals and populations w/in ecosystem

· random

· based on available resources

· ordered

· like territorial birds

· clustered

· for protection

· NICHE STRUCTURE

· COMPLEXITY

· NUMBER OF SPECIES AT EACH TROPHIC LEVEL AND NUMBER OF TROPHIC LEVELS

· IF HIGHLY INTERCONNECTED, MAY HAVE SO MANY LEVELS THAT THEY MAY BE COMPARTMENTALIZED

· GUILDS BASED ON WAYS CONSUMERS FEED

· FRUIT EATERS, LEAF NIBBLERS, ROOT BORERS, SEED EATERS, ETC

· SPECIES DIVERSITY

· # OF DIFFERENT SPECIES OR GENETIC VARIANCE

· ABUNDANCE 

· TOTAL # OF ORGANISMS PRESENT

· DIVERSITY OF SPECIES INV PROP TO LATITUDE, ABUNDANCE W/IN SPECIES PROP TO LATITUDE

