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Ecology Major Divisions of Earth (spheres)
Lithosphere: contains the crust and upper portion of mantie, contains fossi fuels, minerals, soi, & rock made up of siicon and OxXYgRN

EARTH STRUCTURE H_ﬁdr_osem liquid water; ice, and water vapor in atmogghere~ #% of Earthe surace (1%
saltwater 3% Gesh
Bimosghere: thin layer of ar that surrounds the solid earth:
Made up of Y divigions:
1. Tropogchere: The ar we breathe, weather events and air pollution present here (8% & 2%-0
2. Stratosehere: Commercial passenger jets 93 n the lower stratosghere, ozone (O3 layer-
absorbs harmful Uv radiation
3. Hesosphere: Aurora borealis present here, meteors and comets are desﬁoge.d here
4. Thermosphere: thermosphere absorbs a lot of the UV radiation and X-ray ghven oft b3 the sun
B‘_losPMIMB orsan'le,ms exist and interact with the nonl‘uv‘rB (abiotic) environment
The Major Divisions of Earth are broken down into ecosystems
R - Group of inferacting seecies and their ghysical environment
. Blotic Factors: livig organisms such as:
1. yegetation Trees or algse
2. Boimale: large mammals or even tiny nsects
3. Ecotore: Ecosystems that are hawe rnany diferent characteristice, Transitional area between a
forest ecosystem and aquatic ecosysterm—> wetands

Sek Sustaining Ecosystems have basic requirements / reeds
Energy Constant supply of energy info the system (suns energy

Cyciryg of Matter and Mutrients: Carbon, Phosehorus, sukr, Oxygen Nitrogen, water and decomposers

Lewels of Ecological organization-used to describe organisms and their relafionship to one another
o_rﬁan'm one \ndividual orﬁan'tsm

Population Group of individuale of the same spRcies, orﬁan'tsms that are able to reproduce foSther
Commun'mj Groups of different species that interact with ore another
oo E&\:’s@ Communities that interact with each other and their Phﬂs'\cal environment (abiotic £actors)
= m Biogchere: Al ecosystems of our plaret combined

& structure of Ecosystems and how they sustain their basic requirements / needs

Producers: orjan\sms that capture erergy £orm the sun or chemical reactions to create orjan'\c matter,

Producers are absolutely essential to every ecosystem. Comvert simgle inorganic to comglex organic
compounds. Aliso known as: Autotroghs. Mosty green glants
. 'Pho’rosgm— Converts simple inorganic substance to complex organic compounds
6o, + 6H,0 + Erergy -> CeHy 206 (Qlucose) + 60,
. chemosgrm— oceurs in o\eep ocean vents; bacteria Sene.ra+e energy with hgdrosen suifide to
support plant-less ecosystems of tubeworms, sea spiders, & bacteria
Consumers: organisms that obtain erergy £rom other lving organisms ¢ Heterotrophe)

* Primary Consumer-Feed dmﬂtj on producers. Aiso known as, herbivores
. Seconc\arg Consumer- Feed on primary consumers, Camivores (meat eaters) omnivores (meat and
gant eaters)

Decomposers: Breakdown dead orﬁan'\c matter, Convert complex orﬁan'\c ratter into simgle '\norﬁan'\c raatter,
without decomposers nutrients would not be c&deo\ n an ecosystem
* Defritivore: organism that seeciaiizes in breaking down dead tissue and waste eroducts into smaller
pleces
* Decomposer: 'QAYS\ and bacteria that convert orsan'\c matter into simgle ‘\norsan’\c comPounoLs















































Trophic Relationships
Trophic Levels: energy levels in an ecosystem (Producer-> Secondanj Consumer)
Food Chain ore way Qow of erergy *hrough an ecosystem. Energy input-Sun / Cycling of Hatter-Decomposers
Food web: Complex owerlapping set of food chaing, shows how energy and matter mowve +hrou3h troghic lewels

. . Biomass Decreases
Biomase & Energy Pyramid & 4th Trophic Level

Energy Decreases Tertiary C ors / Ca es
onsumers rivo
Bomass: world-wide combined 4+ of orgpnisms umeseﬁ,,mb/ "

mass of all organic matter (livig 3rd Troghic Level

/Acondanj Consurers / Camivores
2nd Troghic Level

Primary Consuraers /

Heiero’rmf:hs/ Herbivores

organiems) in &n &rea or trophic
(emxjﬁ/&ed\ny level
Charﬁes in Bomass are caused 53-_
@'ﬁfﬂ‘s\:j ie lost as heat whie mahfa’n’lB

boc\3 temperatures 4st Troghic (evel

"Producers/ Autotroghs

Mot all parts of m‘aan'\sms or pldots are ;

eaten or digested / absorbed Ecological Eiciency: The amount (in %) of energy that i

L@ Processes: respiration, requlation @tdf jeaneferred &om one troghic level to the next. 4% of energy
from one troghic level is passed onto the next troghic level.

Q %% of energy (& heat) is lost to the environment

N Based on Ind Law of '(hermod\j’namics

oy onamers ) * Qundamental principle of enerqy that states that energy always tends to
P““‘“’”S 4\3\‘4« 3o Fom & more usable chigher quality form to & less usable (lower
Pyramid A qualrfﬁ) £orm

Abiotic Conditions va. Abiotic Resources
Conditions: Mot consumed by organiems (Temperature, wind, e+, Turb\dﬁs, Salinity, & Particulate Matter)
Resources: Consumed by organisms (sometimes comerted or transformed into somefh'u'B else, Can be
biotic, Cwater, |'3h+, oxygen Mutriente-fke CoJ or water, and space resources

Optimum 2one, 2one of Stress and Limits of Tolerance
Different scecies thrive under vanyjing environmental conditions:

* Temperature: warmer ve Colder
. L'Bhf: ‘Br:ghf direct va Shade
. Salh'rrbt Low sal'ni'l'g context va hBh sal‘n‘\fﬁ context (Freshwater va Saltwater)

For every condition in an ecosystem, there is an optimum: the range

or level at which the organism does best, thrives or prospers

optimal gangg The range of a factor that supports ideal 3row+h of a species, The population thrives at this level
Tolerance Limits Rang of Tolerance: The entire range that supports any growth of & species, this includes the
optimal range, the organism can tolerate the conditions of that ecosystem

Limits of Tolerance: Points or values at the hbh and low ends of the range of tolerance scale
2ores of Streses: Exiats betuween the optimal range and the limite of tolerance. n the species

~ 2ore of stress, +he3 mMay survive but rot thrive, The3 may be unable to reproduce, have

weaker immune systems and unable to e@nﬁnﬂg hunt for food or compete

Each environmental factor (temperature, nutrient supply,

etc.) has both minimum and maximum levels beyond which Thejreafesf POPUIaﬁOH sizes wil be in ecosysfems where the conditions are OP‘I'MQI

a species cannot survive or is unable to reproduce.

Carrying capacity
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Population size












































































Lim'\’ﬂrﬂ Factors
Definitions A factor that prevents or inhibits the Srowfh (dewlopment, distribution & abundance) of & species

* Armount of food, Comepetition Sunlight, Temeerature, Predation, Oxygen Disease, Mutrients, & wastes
Species \nteractions Shage ’B‘\oloa’\cal Cormmunities

Habitat: Location where an organism resides / lves
Viche: The role of an organism, includes all Phﬁsical, chemical, and biological conditions & speciks needs to
fve and reproduce in an ecosystem
* Fundamental Niche: The Ul potential range of the Phﬁstcal, chemical, and biological factors a
species can use & there is no competition from other species
* Realized Niche: Parts of the fundamental riche of a species that are actualy used by that
species
Seecidlist Vs Generalist Species
Specialist: Speces with & narrow e.coloS'\caI niche.,
* Ive in only ore type of habitat, tolerate only & narrow range of dimatic and other environmental
conditions, or use only ore tyee or 3 few types of food
Gereralist: Sprcks with a broad ecological niche
. ‘rh23 can ive i many different places, eat a variety of foods, and tolerate a wide range of

ExamoRs

Amghibians- they enviconmental conditions.

absorb toxing \—nd'\cafor SPQC—‘QS

Lichens- Sensitive fo * Definition A species that can be used as a measurable natural warning system for the health of an
heavy metals / acids ecosystem, This can be inferpreted as the presence, absence or abundance of & species reflects a
Birds~ Chemicals or specific environmental condition (for better or for worse) e T e rproton
pesticide issues . &JS*OOQ SPQC]%.SPQC\% whose role is dfhg:is:::vl: ol enimormetal st
Zﬁm(ww absolutely vital for the survival of roany other M e

Srom il Qate- species in an ecosystem, without this species L )’

decreased the ecosystem could be in risk of colapse. N4 .

Sowme keystone species

. < . . . are called keystone
btod\versﬂ\J by So% 3_3 mbiosie hoste

They support other keystone

Threats to both: If ndicator species
start o declive, we
kvow to act.

Sea oHer-Control

Goal: To protect all the

« Definition A close PL\Jsical relaﬁonship between two  Towncn '
organisme, in which at least one of them benefits

sea urchin popuiation

overpopulation woud

destroy food chain " Lypee . . o . L
* Hutugliem: interaction between species which increases or improves both seecies

fitness or quality of like
+ Commensdlism interaction between species in which one species benefits but the
other is neither harmed nor helced
+ Parasitism one organism benefits while the other is negatively irmpacted
Comgeetition
* Definition organisms that &‘Bh‘l' / contend for resources, Such as food, water, space or mates

* Types of Competition
i. ntraspecific Competition Competition between the same species, Common because +h23
share the same ecological niche
ii. \nterspecific Comprtition Comgpetition between diferent speciks. Mot as common because
different species occupy ditterent ecological niches

Resource 'Parfbnhg Process of divk:\irB Up resources in an ecosﬁsfem 80 species with simiar needs (niches) use
the same scarce resources at diferent times, in ditkerent Wways, or in diferent dlaces
Comeetitive Exclusion Principle: 2 species that are comPeﬂrB for the same resource:
































\nterfrence Competition when an organism prevents or blocks the use of a resource that could be shared
Exgloitation Competition when an organism degletes a resource more quickly than another organism / spRcies
Predation Predator- Prey Relationshie
Invasive Seecies increase the comeetition in an ecosystem

* Mative Species: Exist in a balanced relationship with their natural ecosystem

* Mative species exist in @ balance relationship with their natural ecosystem (predator -prey

relationships)

nvasive Species: Introduced Species can disrupt the ecosystems +he.3 invade or a shipped to or for recreation

* Reasons whﬂ introduced species outcompete other native species is because they,
Have no natural predators or limits on population, exporential Srouﬂ-h of a species, Direct predation of native
spRcks and eve,m‘uallﬁ vasie species outcomerte natie speciks Lor resources, are commonl3 3e,neral'\s+s
and +he.3 decrease b\od‘wersi‘rﬁ
Examgples of nvasive Seecies:

1. Rabbits in Ausiralia- Rabbits were introduced when Europeans  setied in Australia in /59, T\-e.\j were \:muﬁht there because the domesticated

rabbit was a reads source of meat; and the wild rabbit introduced later for hunﬁna. The rabbit popuiations increased exponentiaky, To control the
problem £rom sqaad‘ma, a fence was buitt to try fo prevent the rabbite from sqeao\‘ms, but it was a comglete £aiure, Kangaroos and emus were
negatively affected as they woud gt caught in the fence. The rabbits are partialy blamed for the extinction of almost an eighth of the. mammal
species in Australia and have caused miions of dolars of agricuttural and soil damaﬁe a year, To control the Eroblem, a virus was \n&ecied into the
rabbit popuiation that usualy Xiled the infected rabbit within 4« o\a&s but coud be spread fo others by mosquitoes or feas.

2. Mac'\n‘}hs in louisiana-The water h\Jacinfh was first brou3h+ {from South Aimerica fo the WS, as part of & fair held in hew oreans, '\'hek:j
proved to b popular 3‘\?{3 and were transported o saro\e,n ponds around the city. The h\Jac‘\n-Ihs reproduced and qQuickly spread fo ne‘\shbor'\ns
waterways, with no natural controls, such as disease or predators, it soon covered immense areas of Louisiang, clogqing canale used for boating
and @\shins. water h\Jacin'st have been considerab'a reduced by e introduction of insects that would €eed on the glants, heev\j doses of herbicides,
and Phﬂs‘lcal rermoval.

3. Asien Long-homed Beetes in Mew York- Mative to Eastem Asia, the bns-homec\ beetle was introduced in Mew York due o wood packing materiak

Spread of the Asian bns—\'bmed beetie is accomplished Mnuah infested tree-based materials, 'lnche\'tnﬁ ive trees, falen timbers and firewood, This
was a major issue because the lanvae ive deep within the wood. The larvae can kave thousands of the hokes that the adulte appear from an
infested ree. TS\J making so meany hoks, adute cause the free to lbse nuirients to maintain its ife needs, such as water and sap, To prevent the
spread, free removal and then quarantines are established which erohibit the movement of infected wood

4. Brown Tree Snakes in Guam- \nd‘\aenous to Ausiralia, Indonesia, and fhe Solomon iskands, the brown free snake was acc'lde.n'ralj tfransported £rom
its native range in the South Pacific to Guam as a stowaway in shie camo or by crawing into the Ianc\ins gear of Guam-bound aircratt shorhﬂ after
word war I Because of the absence of natural predators, brown ree enake populations reached unprecedented numbers. Snakes caused #he local
exfincfion of most of the native forest vertebrate seecies, especialy birds (the Guam raid and fizards, This, in tum, caused a spike in the spider
popuiation. To control the problem, mouse bait '\n\')ec'red with Tyenol (uwhich was poisonous to the snakes), was rekased in the envionment.

5. Cane Toads in Ausiralia- were intentionaly infroduced in Ausiralia in M35 to help combat cane teeties that were destroying sugar cane crope.
\nstead the toads were eating nafive insects, creating an imbalence in the native food webs, Initial relkase of 3000 toads, has increased to over Joo
mifion in Ausiraiia. Since then -Ihe\j're. found in south Forida, ﬂ‘muﬁ\'om the Caribbean, and in other tropical and subtropical locaks. Cane tfoads are
poisonous ﬂwuus\‘out freir ﬁ?ecacle. Cane foad have been known to impact pete, such as 0\035 has become quite common in Australia and Hawaii,
HManual removal is the main management sirategy £or cane toads. Hﬂhouﬂh toads can be removed as adults, it's easiest o colect the ke stings
of cane toad eqqs from local creeks or ponds, Aiso, mesh ?encina is uzed to stop the spread of #he toad, but nafive fauna can also gt cauﬁhf up
in the nets. \n Australia especialy fhere is & widespread education campaign fo wam peopl about the c\ansers of cane toads and invasive species.

6. Asian Carp in the Hississipei River- were brought to the United States in the Mos to help control ajae in catfish fams of the Deep South. The carp
escaped into the Mississippl River system dur‘\r\3 {-boc\‘mﬁ epizodes in the eary e, estfablished sel(‘-sus’ra‘m‘ma populations in the lower Miesissippi
River; and then began moving northward, Thus £ar, the fish have been restricted fo the Mississippi River watershed; however, it is feared that 1he3 wil
be abk fo enter the Great Lakes. Theg are fierce compeftitors, capable of Pushin3 aside native fishes to obtain food, and their populations grow
rag&g, accounting for 9% of the biomass in some siretches of the Mississippl and Winois rivers, once in the Great Lakes, ecosystem, Hmelj coud
wreak havoe on the foundations of the food chains of the major kkes and ad\']o'\n\nﬂ rivers, To deal with this pofential menace, two ekctric fish
barriers have been glaced within a 4500-foot stretch of the canal Electrical pulses emanating from the bariers keep the fish at 563 while also
Slowing barge traffic fo move up and down the watenway, This measure, however, may not be 4oo% eflective, \n addition, rotenone, a b‘\odeﬂradable

piscicide (fish poison) is added to he water whenever epeairs to the eketric bamiers are required.,





