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Stability in Ecosystems

Stability in Ecosystems

Stable eco systems have the fo llo wing features

Efficient nutrient cycling which allo ws the system to  be self -suppo rting

High bio diversity

Stability, i.e. resistance to  change

E.g. co nsumer po pulatio n siz es do  no t change significantly so  reso urces are no t

o verused

High levels o f pho to synthesis

So me tro pical rainfo rests, e.g. the Amaz o n rainfo rest in So uth America and the Co ngo  rainfo rest

in Africa, have remained in their current state fo r tens o f  millio ns o f  years; they are

Highly diverse, e.g. the Amaz o n rainfo rest his tho ught to  co ntain millio ns o f invertebrate

species, tens o f tho usand o f plant species, tho usands o f bird and fish species, and

hundreds o f mammal species

High levels o f light and mo isture mean that pho to synthesis rates are high

Organic matter is cycled  by detritivo res such as termites, slugs and wo rms, and by

deco mpo sers such as fungi; the nutrients are then taken up again by the trees

Water is cycled  within the eco system as it is lo st fro m trees by transpiratio n befo re

co ndensing and falling again as rain

No te that while healthy eco systems are highly stable, as described abo ve, they are no t entirely

static; natural selectio n, leading to  evo lutio nary change, will always be acting o n species

CC BY-SA 2.0, via Wikimedia Commons

The Amazon rainforest is millions of years old
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Requirements for Ecosystem Stability

Fo r an eco system to  be co nsidered stable, there are several features that it must have

Supply of energy

A reliable so urce o f energy must be present

Fo r mo st eco systems this energy so urce is sunlight

Light energy is co nverted into  chemical energy by pho to synthesis

Many pho to synthetic o rganisms must be present, e.g. plants o r algae

Sto red chemical energy is then passed up fo o d chains thro ugh co nsumptio n

Recycling of nutrients

In o rder fo r an eco system to  suppo rt itself , the cycling o f  nutrients  is essential

If nutrients are no t recycled then the supply o f nutrients will run o ut

Nutrients are cycled when deco mpo sers  such as bacteria and fungi break do wn the carbo n

co mpo unds, e.g. pro teins and nucleic acids, in the tissues o f dead o rganisms o r waste matter

Carbo n is released into  the atmo sphere in the fo rm o f carbo n dio xide

Minerals such as nitrates and pho sphates are released into  the so il

The nutrients released by deco mpo sers can then be taken up again by pro ducers and re-enter

the fo o d chain

The co nditio ns in an eco system must be suitable fo r deco mpo sers

There needs to  be eno ugh o xygen and mo isture, and temperatures  need to  be suitable; an

eco system that is to o  ho t o r dry will have reduced nutrient cycling and so  will be less

pro ductive

If nutrients are remo ved  fro m an eco system then cycling will be interrupted and pro ductivity will

be reduced, e.g.

Trees that fall are remo ved fo r timber rather than left to  deco mpo se

Cro ps are harvested

Genetic diversity

Genetic diversity is o ne aspect o f diversity; it can be defined as

T he number o f  different alleles o f  genes present in a po pulatio n

High levels o f genetic diversity mean that natural selectio n can act o n f avo urable alleles,

pro viding a po pulatio n with the po tential to  adapt to  changes in the enviro nment

If a po pulatio n has a limited number o f alleles then the chances o f o ne allele being favo urable

if the enviro nment changes is reduced, and a po pulatio n will be unable to  adapt

Genetic diversity allo ws po pulatio ns to  resist the effects o f  change  in their enviro nment

Climatic variables remaining within tolerance levels

Genetic variatio n will o nly allo w po pulatio ns to  resist the e�ects o f change up to  a po int; if

extreme enviro nmental changes o ccur then they may be o utside the to lerance levels  o f a

species

Climatic changes to  the enviro nment include facto rs such as temperature and rainf all

Changes that are o utside to lerance levels will mean that a species needs to  either migrate  o r

face extinctio n

Human activities  are causing climate change  at such a rapid rate that climatic variables are

changing beyo nd to lerance levels in so me eco systems
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Investigating Ecosystem Stability

The stability o f an eco system can be investigated using a mo del eco system kno wn as a

meso co sm

A meso co sm is an experimental co ntainer in which a naturally o ccurring eco system is simulated

Meso co sms can be used to  study the respo nse o f  an eco system to  changes in specific

f acto rs  such as nutrient and light levels

Unlike a real eco system, it is po ssible in a meso co sm to  co ntro l all o f  the f acto rs o ther than the

variable being studied

Meso co sms can be set up in many different ways fo r many purpo ses

Water tanks can be set up o n land to  study the effect o f sewage po llutio n o n po nds o r lakes

Underwater enclo sures can be built in co astal waters o r lakes to  study the effect o f

temperature change o r disso lved carbo n dio xide o n o cean eco systems

Trees can be planted in large greenho use-like buildings to  replicate a rainfo rest to

investigate the passage o f carbo n thro ugh this eco system

Meso co sm experiments can be co nsidered unrealistic  due to  their enclo sed nature and the

level o f co ntro l that can be achieved

Realism can be impro ved  by designing large meso co sms that share mo re o f the features o f

a real eco system e.g. enabling mixing o f layers o f water in a large o cean meso co sm

Building a mesocosm in the lab

It is po ssible to  build small meso co sms in the labo rato ry

Facto rs to  co nsider:

The co ntainer sho uld be transparent  to  enable sunlight to  reach pro ducers  inside the

meso co sm

Auto tro phs  sho uld be included so  that light energy  can be co nverted into  chemical energy

inside the meso co sm

Small primary co nsumers such as z o o plankto n o r o ther small invertebrates co uld be

included, but it is impo rtant to  co nsider whether the meso co sm is likely to  be large eno ugh

to  suppo rt them

Do  no t include seco ndary co nsumers in a meso co sm because there will no t be eno ugh

energy in the fo o d chain to  sustain them fo r lo ng, and it co uld be co nsidered unethical to

allo w the primary co nsumers to  be eaten in this way

Meso co sms can be set up as o pen systems, i.e. witho ut a lid, but sealed systems are mo re

co ntro lled, and therefo re mo re useful fo r experimental purpo ses

Sealed systems prevent o rganisms and substances fro m entering o r leaving

In the lab, a meso co sm can be set up and then a kno wn f acto r can be altered  to  assess its effect

E.g. different light  levels, different temperatures  etc.

In o rder to  assess the impact o f changing o ne facto r, a co ntro l meso co sm must be set up at the

same time
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A co ntro l meso co sm will be exactly the same  as the experimental meso co sm, but the

altered variable will no t be changed

The purpo se o f this is to  demo nstrate that any change in the meso co sm is due to  the

altered f acto r and no t ano ther f acto r

Terrestrial mesocosm

Place drainage material such as gravel in the bo tto m o f a clear co ntainer

Add a layer o f charco al o n to p o f the drainage layer; this can help to  prevent the gro wth o f mo uld

Place a layer o f sphagnum mo ss o r filter paper o n to p o f the charco al to  pro vide separatio n

between the base layers and the o rganic matter abo ve

Add a layer o f so il o r co mpo st abo ve the separatio n layer; this pro vides o rganic material and

micro -o rganisms  to  aid with nutrient cycling

Plant slo w-gro wing pro ducers  such as healthy mo sses and ferns in the gro wth medium

Water the gro wth medium befo re sealing the co ntainer with a lid

The meso co sm may need watering while it establishes, but avo id excessive watering; o nce

the meso co sm has stabilised, the plants sho uld release eno ugh water vapo ur during

respiratio n to  maintain mo isture levels

Place the co ntainer in a light lo catio n, and ensure that the temperature is stable

Aquatic mesocosm

The base layer o f the meso co sm sho uld co nsist o f o rganic substrate  fro m the bo tto m o f a lake

o r po nd; this will pro vide naturally o ccurring nutrients and micro o rganisms

Add lake o r po nd water; this ensures that it co ntains the required micro sco pic o rganisms and

avo ids chemicals fro m tap water

Add healthy aquatic plants  to  pro duce carbo hydrates and o xygenate the water

Small aquatic o rganisms such as water fleas o r water snails can be added, but no t mo re

o rganisms than the siz e o f meso co sm can suppo rt

Only primary co nsumers sho uld be used

Place the co ntainer in a light lo catio n, and ensure that the temperature is stable

Mesocosm diagram
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Mesocosms can be either terrestrial or aquatic

NOS: Care and maintenance of the mesocosms should follow IB experimental
guidelines

The IB po licy o n animals in scho o ls states that investigatio ns sho uld o nly invo lve animals where

no  alternative o ptio ns are available, and that any investigatio ns that must invo lve animals sho uld

no t be cruel, and sho uld include measures that remo ve po tential causes o f  animal distress

Fo r a meso co sm experiment, this may mean remo ving animals entirely

This is the mo st ethical appro ach, as no t all meso co sms need animals to  be sustainable

If animals are required then the guidelines may mean o nly including a limited number o f

herbivo ro us animals  in a caref ully co ntro lled enviro nment

I.e. eno ugh fo o d sho uld be available, the meso co sm sho uld no t get to o  ho t o r to o  co ld, the

investigatio n sho uld no t co ntinue fo r to o  lo ng, and the animals must be returned to  their

natural enviro nment at the end
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Ecosystem Stability: Skills

Deforestation of Amazon Rainforest

The Amaz o n rainfo rest is an example o f an eco system where human activities are endangering

eco system sustainability

Defo restatio n is affecting the self sufficiency o f the Amaz o n eco system by influencing its

temperature and rainf all

Transpiratio n releases water vapo ur into  the air abo ve the rainfo rest

This has a co o ling effect which affects air mo vement and rainfall

Changes in the number o f trees carrying o ut transpiratio n can therefo re influence lo cal

temperatures and rainfall

Temperature and rainfall are facto rs in the rates o f pho to synthesis  and nutrient cycling, so

defo restatio n co uld have a kno ck-o n effect o n o ther impo rtant eco system stability facto rs

Scientists are co ncerned that the Amaz o n co uld reach a tipping po int  beyo nd which it is no

lo nger stable

So  many trees are remo ved that temperature and rainfall patterns change significantly

Climatic facto rs may change beyo nd to lerance levels  fo r so me species

There is uncertainty  aro und the area o f rainfo rest that wo uld need to  be lo st fo r this tipping po int

to  be reached, so  we do  no t kno w ho w clo se the Amaz o n rainf o rest is to  lo sing stability

Global def orest at ion map

Information from 2015 shows high rates of annual deforestation occurring in the Amazon rainforest,

South America; it is thought that this deforestation could destabilise the ecosystem if it is allowed to

continue
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Exam T ip

No te that yo u co uld be asked to  calculate percentage change  in the co ntext o f eco system

lo ss, in o rder to  calculate the extent o f  def o restatio n.

Percentage lo ss o f rainfo rest wo uld be calculated as fo llo ws:

Change in fo rest co ver can be calculated by subtracting the final fo rest co ver fro m the initial

fo rest co ver.

Keystone Species

Keystone Species

Keysto ne species are species that have a dispro po rtio nate e�ect o n the structure and

f unctio n o f  their eco system

Their remo val can cause signi�cant changes in the eco system, including the lo ss o f o ther

species and po ssible eco system co llapse

By pro tecting keysto ne species, the stability  o f the eco system can be maintained, which can in

turn bene�t o ther species in the eco system

Examples o f keysto ne species include

Sea o tters, in the kelp fo rest eco system in the Paci�c No rthwest o f the United States, help

to  co ntro l the po pulatio n o f  sea urchins; witho ut this co ntro l the sea urchins can o vergraz e

vegetatio n and leave no  fo o d o r habitats fo r o ther species

Beavers build their ho mes in running water, slo wing the water �o w and creating a wetland

habitat  which can suppo rt many o ther species

Elephants, in the grasslands o f Africa, co nsume shrubs and small trees, maintaining the

grassland and preventing the gro wth o f larger plants; this maintains fo o d fo r graz ers such as

z ebras, in turn maintaining the fo o d supply fo r large predato rs such as lio ns
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Photo via Unsplash

Sea otters are an example of a keystone species
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Sustainability in Ecosystems & Agriculture

Assessing Sustainability of Resource Harvesting

Human activities rely o n the harvesting o f  reso urces, such as fo o d and timber, fo r which we rely

o n the natural enviro nment

A sustainably harvested reso urce is o ne which is replaced as rapidly as it  is harvested, meaning

that it do es no t run o ut

In o rder fo r a reso urce to  be sustainable, its use needs to  be carefully regulated  and mo nito red

to  ensure that it is no t o ver-harvested

Terrestrial plant: black cherry

Black cherry is a species o f hardwo o d tree, fo und in No rth America, that is po pular fo r furniture

pro ductio n

Hardwo o d tree species gro w slo wly, so  it is especially impo rtant that sustainable harvesting

metho ds are used; metho ds such as clear f elling will leave no  timber fo r many years to  co me

Sustainable harvesting o f black cherry timber invo lves

Selective f elling; cho o sing specific individual trees to  harvest, leaving gaps in the fo rest

cano py that will enco urage gro wth o f mo re plants o n the fo rest flo o r

Leaving eno ugh individuals behind in the fo rest to  flo wer and pro duce seeds, ensuring that

new black cherry saplings will germinate

Regular mo nito ring to  ensure that new gro wth is keeping up with lo gging

 CC BY-SA 2.0, via Wikimedia Commons

Hardwood forests contain trees that grow slowly, so harvesting must be carefully managed
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Marine fish: Alaska pollock

Po llo ck are a species o f fish fo und acro ss the No rth Pacific

The Alaska po llo ck fishery is the largest sustainably certified fishery  in the wo rld

This certificatio n is awarded by the Marine Stewardship Co uncil (MSC)

The fishery is co nsidered to  be sustainable because

Po llo ck are a f ast-gro wing species  which can repro duce fro m the age o f 3-4 years

Nets have minimal co ntact with the sea bed, so  do  no t damage this habitat

The pro po rtio n o f the fish caught that are no t po llo ck, kno wn as bycatch, is very lo w; less

than 1 %

Acco rding to  regulatio n, any bycatch that is caught canno t be so ld co mmercially, so  it is in

the interest o f fishermen to  avo id catching it

Clo se mo nito ring is carried o ut by science research vessels and by trained individuals o n

bo ard co mmercial fishing vessels

Any areas where a higher than no rmal number o f salmo n bycatch o ccurs are clo sed o ff to

fishing vessels

CC BY-SA 4.0, via Wikimedia Commons

Wild Alaska pollock caught in the US is a sustainably harvested resource
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Factors Affecting Sustainability of Agriculture

Agriculture is essential in ensuring that there are eno ugh f o o d and materials  to  supply the needs

o f humans aro und the wo rld

Sustainability  in agriculture is a co mplex challenge influenced by many facto rs

Soil erosion

In o rder to  gro w cro ps o r keep large numbers o f graz ing animals, land needs to  be cleared  to

make space fo r cro ps o r grass

The remo val o f larger trees and shrubs means that the ro o ts that ho ld the so il to gether are lo st ,

resulting in less stable so il that can easily be washed o r blo wn away

This is a particular risk fo r the nutrient-rich upper so il layer, kno wn as to pso il

This leads to  so il ero sio n, and a reductio n in the availability o f so il needed fo r cro p/grass gro wth

While cro ps and grass themselves can aid so il stability, they may o nly pro vide partial co ver, o r they

may be remo ved after harvest, o r due to  o vergraz ing/po o r weather

Farmers so metimes plant 'co ver cro ps' to  ho ld the to pso il to gether in between gro wing

seaso ns

Leaching and nutrient run-off

The use o f synthetic fertilisers in agriculture can lead to  nutrient runo ff due to  leaching

This o ccurs when rainfall washes fertilisers o ut o f the so il and into  nearby bo dies o f  water

The minerals in synthetic fertilisers are highly so luble so  disso lve in rainwater befo re being

washed away

The pro blem o f leaching can be reduced by applying fertilisers in small vo lumes, at times when rain

is no t fo recast, and by using o rganic rather than synthetic fertilisers

Fertiliser supply

Chemical fertilisers are impo rtant fo r many farmers, but they are no t always easy to  supply

They are expensive

They are used by many farmers, so  supply may no t meet the large demand

The pro cess o f fertiliser pro ductio n is very energy intensive, so  the co st o f  f ertilisers is affected

by the glo bal energy prices

Switching to  o rganic f ertilisers  can help to  reduce so me o f the difficulties asso ciated with

chemical fertiliser use

Pollution

So me types o f farming rely o n the use o f chemicals, kno wn as agro chemicals

The impact o f chemical f ertiliser use has been described abo ve

Additio nal examples o f agro chemicals include

Pesticides
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Herbicides

Fungicides

These chemicals are used to  impro ve yield, which might o therwise be damaged by insect pests,

co mpetitio n fro m weeds, o r by f ungal disease

These chemicals can enter the natural enviro nment  and cause pro blems, e.g. by killing no n-

target species

Bio lo gical pest co ntro l can reduce pesticide use

This invo lves the release o f a pest's natural predato rs, e.g. ladybirds that prey o n aphids

Scientists ho pe that genetic mo dificatio n may allo w the intro ductio n o f cro p varieties that are

resistant to  pests and disease

Carbon footprint

The reliance o n fo ssil fuels fo r transpo rtatio n, machinery, and the pro ductio n o f synthetic

f ertilisers  has significant implicatio ns fo r the sustainability o f fo o d pro ductio n

The co mbustio n o f fo ssil fuels releases carbo n dio xide into  the atmo sphere, increasing the

carbo n fo o tprint o f agriculture and co ntributing to  climate change

Transitio ning to  renewable energy so urces  and pro mo ting energy-efficient practices can help

reduce the carbo n f o o tprint  o f fo o d pro ductio n

Many are concerned about sustainability problems in intensive agriculture
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Eutrophication

Eutrophication

When lakes, rivers, estuaries and co astal waters receive artificially large inputs  o f nutrients, such

as nitrates and pho sphates, this results in excess gro wth o f plants and phyto plankto n, e.g. algae

Fo r example, when the mineral io ns fro m excess f ertilisers  leach fro m farmland into

waterways

This gro wth o f algae, kno wn as an algal blo o m, can blo ck o ut sunlight and sto p it penetrating

belo w the water surface, so  aquatic plants belo w the surface o f the water start to  die  as they can

no  lo nger pho to synthesise

The algae also  start to  die when co mpetitio n fo r nutrients beco mes to o  intense

As aquatic plants and algae die in increasing numbers, deco mpo sing bacteria feed o n the dead

o rganic matter and also  increase in number

As they respire aero bically, these bacteria use up the disso lved o xygen in the water

The respiring bacteria create an increased bio chemical o xygen demand, o r BOD

As a result, the availability o f disso lved o xygen in the water rapidly decreases, so  aquatic

o rganisms such as fish and insects may be unable to  survive

Dead z o nes  in bo th o ceans and freshwater can o ccur when there is no t eno ugh o xygen to

suppo rt aquatic life

Eut rophicat ion process diagram
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Eutrophication can result from the leaching of agricultural fertilisers into lakes and rivers
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The Effects of Pollution

Biomagnification of Pollutants

Bio magnificatio n is the increase in co ncentratio n o f persistent o r no n-bio degradable

po llutants with ascending tro phic level thro ugh a fo o d chain

No t to  be co nfused with bio accumulatio n, which is the build-up o f  po llutants  within an

o rganism, o r within a single tro phic level

As po llutants are passed up the f o o d chain fro m o ne tro phic level to  the next, they can beco me

mo re co ncentrated  due to  the decrease in to tal bio mass o f o rganisms at higher tro phic levels

I.e. the smaller o rganisms at the bo tto m o f the fo o d chain will each co nsume a small vo lume

o f  po llutant , and then the o rganisms at the to p o f the fo o d chain will co nsume many smaller

o rganisms and receive a much larger do se o f po llutant

Biomagnification of DDT

To xins such as DDT  (dichlo ro diphenyltrichlo ro ethane) are persistent po llutants that can enter

fo o d chains

DDT was a widely used insecticide  in the mid-20th century that was fo und to  have harmf ul

effects o n to p predato rs  such as birds o f prey

When DDT was sprayed o n cro ps, it wo uld leach into  waterways and eventually enter

freshwater and marine eco systems

DDT wo uld then enter f o o d chains via plankto n and accumulate in the bo dies o f  fish

These fish wo uld then be eaten by birds, which wo uld accumulate higher co ncentratio ns o f

DDT

Because DDT is persistent and do es no t break do wn easily, it can co ntinue to  accumulate in the

bo dies o f  animals at higher tro phic levels, leading to  harmful effects such as thinning o f

eggshells and reduced repro ductive success

The thin eggshells co uld no t withstand the weight o f the parent bird during incubatio n, so  the

eggs wo uld break and fewer yo ung birds wo uld hatch

Over time this resulted in reduced bird po pulatio ns

DDT has no w been banned wo rldwide, with the exceptio n o f its use in areas where it is essential in

dealing with mo squito s that transmit malaria

Biomagnificat ion of  DDT  diagram
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Through the process of biomagnification, the concentration of DDT in the tissues of organisms increases

at successively higher trophic levels in a food chain

Biomagnification of mercury

Mercury  is ano ther example o f a po llutant that can accumulate thro ugh fo o d chains

Mercury is released into  the enviro nment thro ugh activities such as co al-fired po wer plants and

go ld mining

Once in the enviro nment, mercury can be co nverted by micro o rganisms into  a highly to xic fo rm

called methyl mercury, which can accumulate in the bo dies o f fish
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As larger fish eat smaller fish, the co ncentratio n o f  methyl mercury within the tissues o f  these

fish increases, leading to  po tential harm fo r humans  who  eat large predato ry fish such as tuna o r

swo rdfish

Effects of Plastic Pollution

Plastics have a large negative impact o n bo th land and water habitats due to  their no n-

bio degradable  nature

Plastics that can cause po llutio n pro blems include

Macro plastics; these are plastic items that are mo re than 5 mm in length, and include plastic

bags, bo ttles, fo o d packaging, and fishing nets

Micro plastics; pieces o f plastic that are less than 5 mm in length

Micro plastics co me fro m macro plastics that have been bro ken into  smaller pieces by,

e.g. wave actio n o r UV rays

In marine habitats:

Animals o ften try to  eat plastic, e.g.

Turtles may attempt to  eat a plastic bag that resembles a jellyfish

Albatro sses may accidentally co nsume plastic when they fish, giving it to  their chicks

when they regurgitate fo o d; the chicks may later starve due to  their sto machs being full

o f plastic

Animals  beco me caught in plastic, such as fishing lines, leading to  injuries and death

As the plastic breaks do wn it can release to xins  that can lead to  bio magnificatio n in the fo o d

chain

Once it has bro ken do wn into  very small particles, it is co mmo nly ingested by animals and

enters the f o o d chain

NOS: Scientists can influence the actions of citiz ens if they provide clear
information about their research findings

The impacts o f plastic po llutio n have beco me very well understo o d by the public in recent years

due to  effective co mmunicatio n o f the findings o f scientists

E.g. Po pular wildlife do cumentaries have sho wn fo o tage o f sea birds feeding plastic to  their

chicks

This type o f clear science co mmunicatio n can change public behavio ur

Peo ple have petitio ned fo o d co mpanies and supermarkets to  reduce their plastic

packaging

Peo ple may sho p at sto res that use less plastic

Peo ple may get better at ho useho ld recycling and taking their rubbish ho me

Peo ple may o pt fo r no n-plastic items in their ho me, such as bambo o  to o thbrushes o r paper

straws fo r drinking
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Restoring Ecosystems

Restoring Ecosystems

Human activities  such as defo restatio n and o verharvesting o f reso urces can destabilise

eco systems

Co nservatio n effo rts at the eco system level aim to  resto re eco system stability by resto ring

natural eco system pro cesses

This type o f eco system resto ratio n pro ject is so metimes kno wn as rewilding

Resto ratio n strategies may invo lve

Species reintro ductio ns

Reintro ductio n o f apex predato rs will co ntro l po pulatio ns o f herbivo res and allo w the

resto ratio n o f habitat vegetatio n; this can increase the diversity o f plant species, which

will in turn bo o st o verall bio diversity

Reintro ductio n o f keysto ne species can alter the structure o f an eco system

Impro ving habitat co nnectivity

The establishment o f wildlif e co rrido rs  such as thro ugh the use o f hedero ws o ver

farmland, can co nnect small po ckets o f habitat

This can allo w o rganisms to  ro am o ver larger areas, increasing the reso urces available,

so  allo wing larger po pulatio n siz es to  establish

Limiting human influence

This may invo lve preventing the harvesting o f  reso urces, e.g. lo gging, fishing, o r

agriculture

Eco lo gical management techniques, e.g. co ntro lled graz ing o r burning, may be used to

resto re a habitat

Restoration of Hinewai Reserve, New Z ealand

Hinewai Reserve was o nce farmland, but is no w privately o wned, with the aim o f resto ring the

natural eco system o f the area

So me initial human interventio n was invo lved, with the remo val o f  no n-native species, but the

area is no w managed with minimal human interventio n to  allo w native co mmunities to  be

resto red by successio n

Human activities are limited in the area, tho ugh the public can enjo y walking in the Reserve 
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Hinewai Reserve in New Zealand is considered to be a an example of successful rewilding
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