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Ecological Niches

Ecological Niches

The place where a species lives is kno wn as its habitat

Species will o ccupy a specific niche  within a habitat

The term niche can be defined as

T he ro le o f  a species within its habitat

The ro le o f a species includes

What it eats

Which o ther species depend o n it fo r fo o d

What time o f day a species is active

Exactly where in a habitat a species lives

Exactly where in a habitat a species feeds

No  two  species can fill the same niche within a habitat; if this ever happens the two  species will

be in direct co mpetitio n with each o ther fo r reso urces, and o ne o f the two  species will o ut-

co mpete  the o ther, causing it to  die o ut in that particular habitat

It can so metimes seem as tho ugh species are o ccupying the same niche, but there will still be

subtle differences in their ro le; e.g. they might feed at different times o f  day, o r have

different f o o d so urces

Feeding niches diagram

Feeding location is an example of a feature that may di�er between niches
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Adaptation to ecological niche

Species can o nly survive in habitats in which they are well adapted to  their niche; they must be

adapted to  a habitat's:

Abio tic facto rs, e.g.

Plants must have eno ugh light fo r pho to synthesis in o rder to  pro duce carbo hydrates

Aquatic o rganisms must be able to  abso rb eno ugh o xygen fro m the surro unding water fo r

respiratio n

Bio tic facto rs, e.g.

A prey o rganism being camo uflaged to  avo id predatio n

A plant gro wing fast eno ugh to  o utco mpete nearby plants fo r sunlight

Anaerobes & Aerobes

All living o rganisms carry o ut so me fo rm o f respiratio n

Aero bic respiratio n requires o xygen:

Anaero bic respiratio n do es no t require o xygen:

So me o rganisms can survive using either aero bic o r anaero bic respiratio n, while so me can o nly

survive using o ne type o r the o ther; o rganisms are said to  be either

Obligate anaero bes

Facultative anaero bes

Obligate aero bes
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Obligate anaerobes

These are single-celled o rganisms that can o nly carry o ut anaero bic respiratio n

They canno t to lerate o xygen

Early bacteria were o bligate anaero bes; they were able to  survive in the atmo sphere o f early Earth

due to  its lack o f o xygen

Pho to synthesis has since intro duced o xygen to  the Earth's atmo sphere, meaning that o bligate

anaero bes can no w o nly be f o und in o xygen-f ree enviro nments, e.g. lo wer layers o f so il, deep

water, and inside the bo dies o f o ther gro ups o f o rganisms

Facultative anaerobes

These o rganisms mainly respire aero bically, but have the ability to  switch f ully to  anaero bic

respiratio n in the absence o f o xygen

The switch to  anaero bic respiratio n has no  negative e�ects fo r facultative anaero bes

Examples o f facultative anaero bes include

Brewers yeast, saccharomyces cerevisiae

Escherichia coli, a species o f bacteria

Obligate aerobes

These o rganisms canno t survive in the absence o f  o xygen; they rely o n aero bic respiratio n to

release energy fro m fo o d

They may be able to  carry o ut anaero bic respiratio n in so me cells fo r sho rt perio ds, but the

damaging e�ects are to o  great to  do  this fo r lo nger than a few seco nds

Examples o f o bligate aero bes include

Mo st animals

Mo st fungi (no t yeast)

So me bacteria, e.g. Mycobacterium tuberculosis
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Methods of Nutrition

Photosynthesis

Methods of nutrition

Organisms need energy in the fo rm o f AT P to  survive

The energy sto red in ATP co mes fro m o ther o rganic mo lecules, such as carbo hydrates, and is

transf erred  during the pro cess o f respiratio n

The way by which an o rganism gains o rganic mo lecules to  f uel respiratio n is kno wn as its

metho d, o r mo de, o f nutritio n

There are two  main mo des o f nutritio n; auto tro phy and hetero tro phy

An auto tro ph synthesises, o r pro duces, its o wn o rganic mo lecules fro m simple ino rganic

substances in its enviro nment

E.g. auto tro phs that use light energy are kno wn as pho to auto tro phs, while tho se that use

energy fro m o xidatio n o f chemicals are kno wn as chemo auto tro phs

A hetero tro ph gains o rganic mo lecules fro m the tissues o f o ther o rganisms

Photosynthesis

Pho to synthetic o rganisms are auto tro phs that use light energy to  co nvert carbo n dio xide f ro m

the air into  o rganic mo lecules  such as carbo hydrates

Pho to synthetic pigments such as  chlo ro phyll abso rb light energy, enabling this pro cess

Because pho to synthetic o rganisms make their o wn o rganic mo lecules  witho ut relying o n o ther

o rganisms, they are kno wn as pro ducers

Pho to synthesis is a crucial pro cess because it transf ers light energy into  a chemical f o rm

that can be used by living o rganisms

Pro ducers can then be eaten by o ther living o rganisms, co ntinuing the pro cess o f energy

transf er

In additio n to  pro viding the crucial bridge between no n-living matter and living o rganisms,

pho to synthesis is also  respo nsible fo r the release o f  o xygen into  Earth's atmo sphere, enabling

aero bic respiratio n

Pho to synthetic o rganisms include

Plants, bo th terrestrial and aquatic

Algae, including single-celled algae and multicellular seaweeds

Pho to synthetic bacteria such as cyano bacteria
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Exam T ip

Be careful with yo ur language when discussing energy; yo u sho uld NEVER say that energy is

pro duced o r created, o nly that it is transf erred f ro m o ne f o rm to  ano ther. Pho to auto tro phs do

no t produce energy, they pro duce their o wn f o o d  by transf erring light energy to  chemical

energy.

Holozoic Nutrition

Hetero tro phs  are o rganisms that gain o rganic mo lecules f ro m the tissues o f  o ther o rganisms

E.g. animals are all hetero tro phs

Organisms that use ho lo z o ic nutritio n are hetero tro phs that gain o rganic mo lecules by ingesting,

digesting, abso rbing, and assimilating mo lecules f ro m the tissues o f  o ther o rganisms

Ingestio n = eating

Digesting = breaking do wn larger mo lecules into  smaller mo lecules

Abso rbing = the transpo rt o f mo lecules fro m the digestive tract into  the cells

Assimilatio n = using mo lecules to  build cells and tissues

The crucial po int to  remember here is that ho lo z o ic nutritio n invo lves internal digestio n

There are a few examples o f animals, e.g. ho use flies, that secrete enz ymes o nto  their fo o d

befo re abso rbing the pro ducts; animals like this are hetero tro phs, but they do  no t use

ho lo z o ic nutritio n as digestio n takes place externally

Mixotrophs

So me o rganisms are able to  make use o f mo re than o ne metho d o f  nutritio n, such as auto - and

hetero tro phy; these o rganisms are referred to  as  mixo tro phs

Obligate mixo tro phs  must co nstantly have access to  bo th metho ds o f  nutritio n

Facultative mixo tro phs  can survive using o ne metho d o f nutritio n, which is supplemented by the

o ther

E.g. euglena is a single-celled eukaryo tic o rganism fo und in fresh water that makes use o f bo th

auto tro phy and hetero tro phy

Euglena cells can take in bacterial cells by endo cyto sis, and then digest them using digestive

enz ymes sto red in lyso so mes

Euglena cells also  co ntain a light-sensitive spo t that enables them to  po sitio n themselves so

that maximum light reaches their chlo ro plasts
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Euglena diagram

Euglena is a mixotroph that makes use of autotrophic and heterotrophic nutrition

Other examples o f mixo tro phs include

Carnivo ro us plants

These plants build o rganic mo lecules using bo th pho to synthesis and using mo lecules

fro m the tissues o f  digested insects

Co rals

Co ral po lyps gain o rganic mo lecules fro m their symbio tic pho to synthetic algae, and by

�lter f eeding fro m the surro unding water

Marine plankto n, e.g. dino �agellates

These are micro sco pic o rganisms that �o at in the water o f the o cean

Many are mixo tro phs, e.g. f eeding o n bacteria while also  carrying o ut pho to synthesis

Saprotrophs

Sapro tro phs are hetero tro phs that ingest the tissues o f dead o rganisms and waste material by

secreting enz ymes o nto  their f o o d and digesting it  externally  befo re abso rbing the pro ducts

o f this digestio n

No te that this is di�erent to  ho lo z o ic nutritio n as here the digestio n takes place externally

Examples o f sapro tro phs include f ungi and bacteria

These o rganisms can be described as deco mpo sers

Sapro tro phs secrete a wide range o f  digestive enz ymes that allo w them to  hydro lyse a large

variety o f bio lo gical mo lecules, and so  to  release a large range o f pro ducts

Examples o f these pro ducts include mineral io ns, such as ammo nium io ns and pho sphate io ns

Impo rtantly, no t all o f the pro ducts o f external digestio n get abso rbed by sapro tro phs, leaving

so me minerals in the surro unding so il fo r abso rptio n by o ther o rganisms, such as plants

Witho ut sapro tro phs the nutrients lo cked up in dead and waste matter wo uld never be released

and plants wo uld no t have access to  su�cient minerals

This is why sapro tro phs are such an essential co mpo nent o f  eco systems and f o o d webs
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Exam T ip

No te that deco mpo sers, such as fungi, do  NOT use the same metho d o f nutritio n as

detritivo res such as earthwo rms. Bo th deco mpo sers and detritivo res feed o n dead o rganisms

and waste material, but deco mpo sers are sapro tro phs  and use external digestio n, while

detritivo res digest their fo o d internally using ho lo z o ic nutritio n

Nutrition in Archaea

The archaea are a diverse gro up o f single-celled o rganisms that make up o ne o f the three

do mains

Di�erent gro ups o f archaea vary metabo lically, e.g.

Pho to tro phic archaea

Chemo tro phic archaea

This includes chemo auto tro phs and chemo hetero tro phs

Hetero tro phic archaea

Phot ot rophic archaea

Pho to tro phic archaea use energy f ro m light to generate AT P

E.g. Halobacteria use a pigment called bacterio rho do psin to  abso rb light energy and to  pump H

io ns acro ss a membrane; the resulting io n gradient leads to  the pro ductio n o f ATP by the enz yme

ATP synthase in a similar way to  o xidative pho spho rylatio n and pho to pho spho rylatio n

No te that this is no t the same as o xygen-releasing pho to synthesis, and Halobacteria are no t

co nsidered to  be auto tro phic, but co uld instead be described as  pho to hetero tro phs

While they use light energy to  pro duce ATP, Halobacteria gain carbo n co mpo unds to  build

their cell structure fro m o ther o rganisms

Chemot rophic archaea

So me archaea can pro duce their o wn carbo n co mpo unds using chemo synthesis

These archaea are chemo auto tro phs

They use energy released fro m chemicals in the enviro nment

They pro duce their o wn carbo n co mpo unds

Chemo synthesis  releases energy f ro m chemicals which is transf erred to  carbo n co mpo unds

These carbo n co mpo unds can then be used fo r AT P pro ductio n

Chemicals that can act as energy so urces fo r chemo synthetic archaea include

Hydro gen gas

Ammo nia

Methane

Hydro gen sul�de

So me chemo tro phic archaea use energy fro m chemicals to  directly drive AT P pro ductio n in a

similar way to  the pho to tro phic archaea described abo ve

These archaea are chemo hetero tro phs; they use chemicals to  pro duce ATP but they gain

their carbo n co mpo unds fro m o ther o rganisms

Het erot rophic archaea

Hetero tro phic archaea gain their carbo n co mpo unds f ro m o ther o rganisms, and then use these

carbo n co mpo unds to  generate AT P

E.g. archaea that break do wn and abso rb carbo n co mpo unds in dead plant material

+
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Exam T ip

No te that yo u are no t  expected to  give examples o f archaea at the species level.

Nutrition in Hominidae: Skills

Nutrition in Hominidae

Humans are part o f the Ho minidae  family, alo ng with chimps, go rillas, o rangutans, and gibbo ns

The evo lutio nary tree belo w sho ws the Primate o rder, which co ntains the Ho minidae family

o n the left hand side

The Primate order (above) contains the Hominidae family

Mo st existing ho minids are o mnivo res, meaning that their nutritio n co mes fro m a co mbinatio n o f

animal and plant material, e.g.

Chimps are mainly frugivo res, meaning that their main diet co nsists o f fruit, tho ugh they do  eat

o ther plant matter and so me small mammals

Go rillas are mainly herbivo res, feeding primarily o n leafy vegetatio n, tho ugh they do

so metimes eat insects
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The study o f  the skulls  o f existing ho minid species sho ws that the jaw and dentitio n, o r teeth,

o f  each species are specialised f o r their particular diet , e.g.

Chimps have relatively small jaw muscles which are o nly stro ng eno ugh to  chew so fter fruit

and animal tissue, while go rillas have very stro ng jaw muscles fo r biting and grinding to ugh

vegetatio n

Chimps have small inciso r teeth and lo ng canine teeth, enabling them to  bite and tear meat,

while go rillas have large mo lar and premo lar teeth fo r grinding vegetatio n

Inciso r teeth are chisel shaped fo r cutting and biting

Canine teeth are po inted fo r ho lding and tearing

Premo lars and mo lars are flat and ridged fo r grinding

Types of  t eet h diagram

Species will often have different combinations of teeth types and sizes to enable them to better chew

and digest their diet

We kno w that there is a relatio nship between diet and the dentitio n in currently existing ho minid

species, and it is po ssible to  apply this principle to  extinct ho minid species

The skulls and jaws o f extinct species are o ften well preserved and can be studied

This allo ws scientists to  find o ut abo ut the diets o f  these extinct species, as well as the

eco system structures  in which they lived

It is wo rth no ting that while dentitio n can so metimes be clearly linked to  diet, teeth do n't

always give a perf ect indicatio n o f  what a species eats, e.g.
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Existing humans eat quite a lo t o f meat, but have teeth that are mo re similar to  plant-

eaters

Orangutans and go rillas have po inted canines but do  no t eat meat

Male chimps have lo nger canines than females despite no t having a different diet

Teeth may play a ro le in o ther pro cesses, e.g. defending territo ry, o r co mpeting fo r

mates, so  are no t always a perfect indicato r o f diet, and o ther facto rs wo uld have to  be

co nsidered when drawing co nclusio ns abo ut the diets o f human ancesto rs

E.g. scientists can study f o ssil teeth under a micro sco pe  to  lo o k fo r patterns o f

abrasio n which may indicate diet mo re clearly

Examples o f extinct ho minids include

Australopithecus africanus

Paranthropus robustus

Homo floresiensis

Homo neanderthalensis

E.g. fo ssil evidence fro m Paranthrapus robustus suggests that they had a diet o f to ugh plant

material

Their skull shape was similar to  that o f mo dern go rillas; ro bust  in shape, and with attachment

po ints f o r large jaw muscles  fo r chewing to ugh vegetatio n

Large mo lars and premo lars fo r grinding vegetatio n

T hick to o th enamel to  pro tect the to o th fro m being damaged by to ugh plant matter

E.g. fo ssil evidence fro m Homo floresiensis suggests that they were primarily plant eaters, but that

they may have eaten so me meat

They had  large premo lar teeth and small canines

Their jaws were square and ro bust ; a feature that is similar to  plant-eating go rillas

To o th abrasio n suggests a fibro us, plant-based diet

Their skulls are mo re similar in shape to  humans  that to  o ther human ancesto rs, suggesting a

reductio n in the biting fo rces used

Evidence o f hunting/cutting to o ls pro vides additio nal evidence o f meat eating behavio ur

So me fo ssils are available to  view as part o f digital co llectio ns, e.g. fro m the Smithso nian

Institutio n, the Paleo nto lo gical Research Institutio n, and the No rth Caro lina Scho o l o f Science

and Mathematics

Co nsider examining 3D specimens o f Homo sapiens, Homo floresiensis, and Paranthrapus

robustus to  infer diet fro m anato mical features
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CC BY-SA 4.0, via Wikimedia Commons CC0, via Wikimedia Commons

Paranthropus robustus (left) had a skull ridge for the attachment of large jaw muscles and a robust skull

shape similar to modern gorillas, while Homo floresiensis (right) had small canine teeth and a skull similar

in shape to modern humans

NOS: Deductions can be made from theories

Scientists begin their wo rk by making o bservatio ns, e.g. o bserving ho w the teeth o f existing

Ho minids relates to  their diet

Observatio ns can then be used to  develo p theo ries, e.g. that the diet o f extinct Ho minids can be

deduced  by lo o king at their dentitio n

While such theo ries and deductio ns are a valuable part o f the scientific pro cess, it is impo rtant

that new evidence is taken into  acco unt as it arises, e.g. discrepancies between the dentitio n

and diets o f mo dern ho minids tell scientists that their deductio ns abo ut extinct species may be

flawed, and that additio nal so urces o f  evidence  may be needed
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Nutrition: Adaptations of Organisms

Adaptations of Herbivores & Plants

Adaptations for herbivory

Herbivo res  are hetero tro phs that feed o n plants

Different gro ups o f o rganisms have different adaptatio ns that allo w them to  survive o n plant

tissues

Adaptatio ns are characteristics  that aid an o rganism's survival in its enviro nment

Examples o f adaptatio ns fo r herbivo ry include:

Herbivo ry in insects

Aphids have specialised mo uthparts kno wn as stylets  that are able to  pierce plant

tissues to  reach the sugary sap inside the phlo em

Insects such as caterpillars, grassho ppers and beetles have mo uthparts called

mandibles  which allo w them to  cut thro ugh leaves

Herbivo ry in mammals

Graz ing animals such as sheep and ho rses have flat teeth fo r grinding plant matter

Ruminant mammals  such as cattle and deer have digestive systems adapted to  impro ve

their digestio n o f to ugh plant material; they have sto machs with several co mpartments

fro m which they can regurgitate and re-chew their f o o d, breaking do wn plant matter

into  smaller pieces to  aid digestio n

Ruminants have specialised co mmunities o f  bacteria that live in their digestive tracts

which aid the breakdo wn o f cellulo se

The bacteria have the enz ymes needed to  break do wn cellulo se, while the herbivo res

do  no t

So me mammals have the ability to  neutralise to xins  pro duced by plants, e.g.

So me deer pro duce pro teins in their saliva that bind to  to xins called tannins

Pro bo scis mo nkeys have gut bacteria that can neutralise certain to xins fo und in

leaves

Mammals may use 'cautio us sampling' when they first enco unter a new plant, meaning

that any to xic chemicals will no t be co nsumed in large eno ugh quantities to  be

dangero us
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CC BY-SA 3.0, via Wikimedia Commons Public domain, via pxfuel

Aphids (left) feed by inserting their stylets into the phloem of plant stems, while caterpillars (right) cut

through leaves with their sharp mandibles

Plant adaptations against herbivory

Herbivo ry causes damage to  plants, reducing their leaf surface area available fo r pho to synthesis

and their ability to  transpo rt substances

Plants are unable to  mo ve away fro m herbivo res, so  they have o ther metho ds o f deterring animals

that might attempt to  eat them:

Mechanical deterrents, e.g.

Cacti have sharp spines  to  deter herbivo res that might attempt to  eat their succulent

stems

Nettles have tiny hairs that co ntain to xins which irritate the skin

T hick bark prevents insects such as aphids fro m piercing plant stems

Many tiny hairs  o n leaves may make it mo re difficult fo r insects to  bite into /pierce plant

tissues

To xic seco ndary co mpo unds, e.g.

Fo xglo ves pro duce a to xic co mpo und kno wn as digitalis  which can affect the heartbeat

o f humans and animals

Deadly nightshade can pro duce a to xin kno wn as atro pine  which can cause muscle

paralysis by blo cking the binding o f neuro transmitters

Many plants pro duce chemicals called  tannins  which can deter herbivo res by their bitter

taste, as well as having a negative impact o n the efficiency o f digestive pro cesses

Alkalo id chemicals, such as caffeine and nico tine, can deter insect herbivo ry, having

to xic effects o n gro wth and o n nerve impulse transmissio n
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CC BY-SA 3.0, via Wikimedia Commons CC BY-SA 2.0, via geograph

Nettles have tiny hairs (left) which contain skin irritant chemicals, and foxgloves (right) produce toxic

secondary compounds
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Adaptations of Predators & Prey

Predato rs  are animals that hunt and eat o ther animals, o r that co nsume the tissues o f recently

dead animals

Prey  are animals that are hunted and co nsumed by predato rs

The features o f predato rs and prey are different, allo wing them to  adapt  to  their different ro les

The adaptatio ns o f predato rs assist them in catching prey

The adaptatio ns o f prey assist them in avo iding predatio n

The adaptatio ns o f predato rs and prey can be either

Chemical

Chemical co mpo unds that assist in the catching o f prey o r the avo idance o f predatio n

Physical

Physical features, such as specially adapted sense o rgans, that assist in the catching o f

prey o r the avo idance o f predatio n

Behavio ural

Behavio urs that aid the catching o f prey o r the avo idance o f predatio n

Predator adaptations

Chemical adaptations of predators

So me predato rs pro duce veno m which can make prey easier to  subdue and catch, e.g.

Snakes  can pro duce veno ms that act in different ways to  kill prey, e.g.

Snakes such as adders and rattlesnakes pro duce haemo to xic veno ms  that damage the

circulato ry system, e.g. by interfering with blo o d clo ttihg

Snakes such as mambas and co bras pro duce neuro to xic veno ms  which interfere with

the passage o f nerve impulses

Sco rpio ns  can pro duce neuro to xic veno m which they can use to  subdue larger prey animals

Spider veno m can co ntain vario us types o f to xins, which they may also  use to  subdue their

prey

So me predato rs may use a strategy kno wn as chemical mimicry to  attract prey animals, e.g. bo las

spiders release chemical phero mo nes no rmally used by female mo ths to  attract mates, enabling

them to  catch male mo ths as prey

A strategy kno wn as 'chemical crypsis', o r scent camo uflage, allo ws ambush predato rs to  lie in

wait fo r prey witho ut being detected, e.g. the prey o f pirate perch fish seem to  be unable to

detect their presence; scientists think that this co uld be due to  the pro ductio n o f a chemical

which acts as camo uflage

Physical adaptations of predators

Predato rs have sense o rgans  that help them to  detect the presence o f prey, e.g.

Birds o f prey have excellent visio n that allo w them to  detect small prey animal mo vement

fro m a distance
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The eyes o f predato rs are o ften lo cated in the fro nts o f their skulls, giving go o d distance

perceptio n

Snakes have an o rgan in the ro o f o f the mo uth kno wn as the Jaco bso n's o rgan that allo ws

them to  use their to ngues to  detect chemicals that may be released by prey  animals

Bats can detect and pro cess info rmatio n generated by so und waves bo uncing o ff prey

o rganisms, allo wing them to  find prey using echo lo catio n

Predato rs have bo dy structures  that allo w them to  catch and kill prey effectively, e.g.

Cheetahs can run at high speeds as a result o f their lo ng limbs  and flexible spines

Swo rdfish can swim at 60 mph due to  their streamlined bo dy shape

Mantis shrimps can mo ve their mo dified f ro nt limbs at 50 mph to  catch their prey

Carnivo ro us mammals have large canine teeth which allo w them to  catch and ho ld o nto  prey

Behavioural adaptations of predators

Ambush predato rs  lie in wait witho ut mo ving fo r extended perio ds, e.g.

Puff adders can remain mo tio nless fo r weeks at a time while they wait fo r prey to  co me near

Mantis shrimps (also  mentio ned abo ve) hide in cracks between ro cks befo re they reach o ut

and grab prey at high speeds

Cro co diles can appro ach their prey fro m underwater befo re bursting o ut o f the water at high

speed

Pack predato rs  co o perate with each o ther to  increase their chance o f success, e.g. o rcas,

wo lves and lio ns

Pursuit predato rs chase after their prey, either using a burst o f  speed, e.g. cheetahs, o r

persistence hunting o ver lo ng distances, e.g. wo lves and painted do gs

CC BY 2.0, via Wikimedia Commons
CC BY-SA 4.0, via Wikimedia

Commons

CC BY-SA 3.0, via Wikimedia

Commons

Predators may use chemical, physical, and behavioural adaptations to assist them as they hunt and

consume prey organisms. Adders (left) produce toxic venom, mantis shrimps (centre) have front limbs

specially adapted for speed, and lions (right) co-operate with each other during pack hunting.

Prey adaptations

Chemical adaptations of prey
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So me prey animals pro duce to xins that deter predato rs  by tasting bad, o r by causing harm when

co nsumed, e.g.

Po iso n dart fro gs pro duce to xins in their skin that can kill predato rs

Skunks can pro duce chemicals that smell unpleasant to  deter predato rs

Tiger mo ths co ntain chemicals that cause them to  taste unpleasant to  their bat predato rs

The scent camo uflage  mechanism described abo ve can also  be used by prey animals, e.g.

Puff adders (described abo ve as ambush predato rs) are also  prey fo r animals such as

mo ngo o ses; they pro duce chemicals which prevent their predato rs fro m detecting them

while they lie in wait fo r prey

Harlequin filefish take o n the scent o f the co rals o n which they feed, meaning that predato rs

are unable to  detect their presence

Physical adaptations of prey

As with predato rs, prey have sense o rgans that are adapted to  detect predato rs, e.g. prey tend

to  have eyes po sitio ned o n the sides o f their skulls, giving a wide field o f visio n

Prey animals have bo dy f eatures  which allo w them to  avo id o r deter predato rs, e.g.

Prey animals may use camo uflage; so me insects have bo dies that allo w them to  appear to  be

a leaf o r a stick

Mimicry allo ws prey animals to  lo o k like predato rs; o wl butterflies have wing patterns that

resemble the eyes o f o wls, causing po tential predato rs to  avo id them

A strategy kno wn as 'apo sematism' invo lves the develo pment o f bright warning co lo urs,

sending predato rs a message abo ut chemical defences, such as the brightly co lo ured skin

o f po iso n dart fro gs

Certain types o f mimicry allo w prey animals to  resemble species with chemical def ences,

witho ut needing to  invest in the pro ductio n o f to xins, e.g. king snakes mimic the striping

co lo ur and pattern o f veno mo us co ral snakes

Prey animals may use mechanical def ences, such as to ugh exo skeleto ns in insects and

crustaceans, to ugh shells in turtles, and spines in po rcupines and hedgeho gs

Behavioural adaptations of prey

Prey animals will so metimes have innate pref erences f o r dark, sheltered places, e.g. insects

such as wo o dlice that will mo ve aro und co nstantly until they enco unter a dark hiding place

Prey will o ften mo ve away  when they detect the presence o f predato rs, e.g. rabbits will run into

their burro ws when they see birds with the wing shape o f predato rs

Prey may avo id lo catio ns o r times o f  day where predato rs are present , e.g. desert ro dents may

spend the daytime in an undergro und burro w and o nly emerge at night

Prey animals will o ften gro up to gether in large gro ups; this will reduce their chance o f being

caught, as well as po tentially co nfusing predato rs, e.g.

Sho als o f fish and large gro ups o f birds mo ve to gether in ways that make individual animals

difficult to  pick o ut
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So me prey animals will mo b  a predato r, e.g. gulls may gro up to gether to  attack a predato r

and drive it  away

So me individuals may be able to  warn o thers in a gro up  o f the presence o f a predato r, e.g. by

using a warning call o r by running away

Bluffing techniques may allo w prey animals to  co nvince predato rs that they are no t what they

seem, e.g.

Opo ssums, so me species o f snake, and so me species o f shark may pretend to  be dead; it

is tho ught that this behavio ur causes predato rs to  lo se interest

Frill-necked liz ards may use their large neck frill to  pretend to  be larger than they really are

CC BY-SA 3.0, via Wikimedia

Commons
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Prey animals can use chemical, physical, or behavioural defences against predation. Poison dart frogs

(left) produce toxins in their skin, owl butterflies (centre) physically resemble a predator, and grass

snakes (right) can use apparent death behaviour.
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Plant Adaptations for Harvesting Light

Plants rely o n the pro cess o f pho to synthesis to  pro duce carbo n-co mpo unds, and their leaves

are well adapted to  carry o ut this pro cess

Plants also  have adaptatio ns at the level o f  the who le o rganism that maximise their ability to

abso rb light energy  fo r pho to synthesis

These who le o rganism adaptatio ns can be described as  adaptatio ns o f  'f o rm'

Fo rm adaptatio ns in a fo rest eco system allo w plants to  co mpete effectively with o ther plants

fo r light

Trees

Trees in a fo rest make up the uppermo st layer o f plants, kno wn as the cano py

So me trees may gro w abo ve the main cano py; these trees are described as being emergent

trees

So me trees fo rm a layer beneath the main cano py, kno wn as the understo ry

The strategy o f maximising height allo ws the tallest trees to  gain the mo st sunlight , as there are

no  o ther plants between them and the sunlight

Trees can carry o ut pho to synthesis at a high rate, pro viding them with the mo lecules that they

need to  gro w quickly and co mpete effectively with o ther plants

Lianas

Lianas are wo o dy vines that use the trunks o f  trees as their main suppo rting structure  to  gain

height, allo wing their leaves to  reach the fo rest cano py where they can abso rb light f o r

pho to synthesis

Lianas germinate o n the f o rest flo o r, gro wing to ward the base o f tree trunks befo re gro wing

upwards

The ro o ts o f lianas are in the so il, allo wing them to  gain their nutrients and mo isture f ro m the so il

Lianas co mpete with trees  fo r light, and fo r nutrients and mo isture

Epiphytes

Epiphytes use the height o f trees to  increase their abso rptio n o f sunlight by gro wing high up in

tree branches, but they do  no t begin their lives o n the fo rest flo o r, and o ften gain their nutrients

f ro m high in the cano py, e.g.

Mo ss gains water and nutrients fro m rainwater that runs acro ss the tree bark o n which it gro ws

Bro meliads co llect rainwater in amo ngst their leaves

So me species o f o rchid have aerial ro o ts which abso rb mo isture directly fro m the air

Epiphytes have the advantage o f  height f o r gaining light energy, but do  no t need to  expend their

energy o n upward gro wth

Strangler epiphytes

Page 19 of 25
For more help visit our website www.exampaperspractice.co.uk



So me epiphytes  gro w ro o ts do wnward to  the f o rest flo o r, allo wing them to  gain nutrients and

water f ro m the so il, while still taking advantage o f height f ro m trees to  abso rb sunlight

No te that this is different to  lianas as strangler epiphytes begin their lives in the cano py and

no t o n the fo rest flo o r

An example is the strangler fig, which begins its life in the cano py, and is able to  gro w bo th

upwards and do wnwards to  maximise its access to  reso urces

Strangler figs can kill their tree ho sts by taking all o f their reso urces

Shade tolerant shrubs & herbaceous plants

Shade to lerant plants  gro w o n the fo rest flo o r, and are adapted to  abso rb the limited range o f

light wavelengths  that reach the gro und thro ugh the leaves o f the cano py and understo ry

Shade to lerant plants may co ntain different pho to synthetic pigments, allo wing them to

abso rb different wavelengths o f light

Plants that gro w o n the gro und o ften have especially large leaves, maximising the surf ace area

available fo r light abso rptio n

Flo wers pro duced by these gro und-living plants are o ften very brightly co lo ured  o r stro ngly

scented to  attract po llinato rs in lo w light levels

No te that the terms 'shrub' and 'herbaceo us plant' refers to  the structure o f the plant tissues

Shrubs  are no t tall like trees, but they do  have wo o dy stems

Herbaceo us plants, o r 'herbs', lack the wo o dy stems o f  shrubs and trees, and rely o n so ft

tissues with turgid cells fo r suppo rt

CC BY-SA 2.0, via Wikimedia Commons Public domain, via pixabay
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CC BY 2.0, via Wikimedia Commons Public domain, via pxfuel

Trees (top left) use height to maximise their light absorption, epiphytes (top right) grow in the branches

of tall trees to gain light, strangler epiphytes (bottom left) grow in the branches of trees but grow their

roots down into the soil to allow absorption of light and nutrients, and shade-tolerant herbs have large

leaves to maximise surface area for light absorption
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Competition Between Species

Fundamental & Realised Niches

Niche

The niche o f a species can be defined as fo llo ws:

T he ro le o f  a species within its habitat

A species' ro le takes into  acco unt

The bio tic interactio ns o f the species, e.g. the o rganisms it feeds o n and the o rganisms that

feed o n it

The abio tic interactio ns, e.g. ho w much o xygen and carbo n dio xide the species exchanges

with the atmo sphere

Fundamental vs realised niche

The fundamental niche o f a species is:

T he f ull range o f  co nditio ns and reso urces in which a species co uld survive and repro duce, based

o n its adaptatio ns and to lerance limits

The realised niche is:

T he actual co nditio ns and reso urces in which a species exists, due to  bio tic interactio ns

An example o f a fundamental niche co mpared to  a realised niche can be seen in the case o f the

barnacle species Chthamalus dalli

Its fundamental niche includes a wide range o f ro cky intertidal areas in the Pacific No rthwest,

where it can attach to  a variety o f substrates and to lerate a wide range o f temperature and

salinity co nditio ns

Ho wever, in reality, the realised niche o f this species is much smaller due to  co mpetitio n with

o ther barnacle species, such as Balanus glandula, fo r space and reso urces

As a result the actual range o f Chthamalus dalli is restricted  to  areas where Balanus glandula is

absent o r scarce, such as higher up o n the sho re, where it is expo sed to  air fo r lo nger perio ds

o f time and can avo id co mpetitio n with Balanus glandula fo r space  and reso urces

Therefo re, the realised niche o f Chthamalus dallia is smaller than its fundamental niche due to

the bio tic interactio ns with o ther species

Fundament al niche vs realised niche t able

Fundamental Niche Realised Niche
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The niche a species wo uld o ccupy if there were

no  limiting facto rs in the enviro nment o r

reso urces the species co uld use

The niche that a species actually o ccupies, in the

presence o f co mpetito r species

The po tential distributio n o f a species The actual distributio n o f a species

No  co mpetitio n fo r reso urces, no  predatio n Co mpetitio n fo r reso urces and predatio n o ccurs

Large in siz e Small in siz e

E.g. fo r Chthalamus: E.g. fo r Chthalamus:
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Competitive Exclusion

A niche  can o nly be o ccupied by o ne species, meaning that every individual species has its o wn

unique niche

If two  species try to  o ccupy the same niche, they will co mpete with each o ther fo r the same

reso urces

The eventual result o f this co mpetitio n will be that:

One o f  the species will be mo re successful and o ut-co mpete the o ther until the seco nd

species is either:

Fo rced to  o ccupy a new, slightly different niche

Made lo cally extinct

Bo th species  are fo rced into  a smaller part o f  their f undamental niches

The eliminatio n o f a co mpeting species fro m its niche is kno wn as  co mpetitive exclusio n

A possible consequence of different species of warbler competing for the same resources is that the

most successful competitor will exclude other species from their niche, pushing them into slightly

different niches, e.g. the location in which they feed may change

Competitive exclusion example
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A classic example o f co mpetitive exclusio n is between two  species o f single-celled free-living

pro to z o ans

Paramecium aurelia

Paramecium caudatum

When each species is gro wn separately f ro m each o ther bo th species will thrive

When the two  species are gro wn in the same habitat they co mpete fo r reso urces and eventually

P. aurelia o utco mpetes P. caudatum fo r these reso urces, which leads to  P. caudatum's

eliminatio n 

It is wo rth no ting that this example invo lves bo th species being gro wn under labo rato ry

co nditio ns; it is rare in nature that two  species will o ccupy exactly the same niche
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