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So far, we’ve had a look at genetic diversity, and we’ve learned that genes are responsible for 
the wide variety of species that exist on Earth. But what exactly is a species?

A species is a basic biological unit, describing organisms which are able to breed together 
and produce fertile offspring (offspring that are able to produce young). The above 
statement is a fairly widely accepted definition, and in some cases it is easy enough to 
determine whether two organisms are separate species simply by looking at them; the 
mighty blue whale is clearly not the same species as the fly agaric mushroom.

SpEciES: 
       ThE cornErSTonE 

BiodivErSiTy 

4An exAminAtion of how species diversity is  
the key to A heAlthy plAnet, And A closer look At 
A mAjor tool used in biodiversity conservAtion

Kathryn Pintus, IUCN

A bAnAnA slug eAting A rAspberry At A cAmpsite in redwood nAtionAl pArk, cAliforniA, usA. 

© Anthony Avellano (age 14)

of
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blue whAle. 
© bigsurcalifornia

however, the situation is not 
always quite so straightforward. 
the science of describing and 
classifying organisms is called 

taxonomy, and this provides 
us with a common language that 
we can all use to communicate 
about species, but it can get 
rather complicated! biology is 
split into several fields, including 
botany, zoology, ecology, 
genetics and behavioural 
science, and scientists from each 
of these branches of biology will 
have slightly differing definitions 
for what constitutes a species, 
depending on the focus of their 
specialty. for instance, some 
definitions will be based on 
morphology (what it looks 
like), others on ecology (how 

and where it lives), and others 
still on phylogenetics (using 
molecular genetics to look at 
evolutionary relatedness). for 
this reason, when considering 
two organisms which on 
the surface may look almost 
identical, scientists sometimes 
disagree as to how to classify 
them. Are they individuals of 
the same species or are they two 
completely separate species? or 
are they perhaps subspecies? 
having said that, taxonomy 
can be very useful (see the 
box: “how does taxonomy help 
biodiversity?” for more details).

to complicate matters further, some individuals of the same species 
may look considerably different from one another, perhaps due 
to their sex or as a result of their geographical distribution. the 
trait whereby males and females look different from one another is 
known as sexual dimorphism, and can be seen in many species, 
particularly in birds. 

scientific disagreements aside, there are about 1.78 million 
described species on earth, with millions more out there that 
we don’t even know about yet. that’s an incredible amount of 
biodiversity, but unfortunately much of it is being lost, and it is 
possible that we are losing some species before we even have the 
chance to discover them.

fly AgAric mushrooms At lockerbrook fArm in 

derbyshire, uk. 

© roger butterfield
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how does tAxonomy hElp BiodivErSiTy?
Junko Shimura, CBD

Biodiversity, or life on 
earth, is disappearing at 
an unprecedented rate as a 
result of human activities. 
decisions must be taken now 
to reverse this trend. but how 
do decision-makers decide 
where to establish protected 
areas, places that receive 
special protection because 
of their environmental or 
cultural value, if they don’t 
know what needs protecting? 
how can regulators identify 
and combat harmful invasive 
alien species if they cannot 
distinguish them from native 
species? how can countries 
use their biodiversity if they 
don’t know what biodiversity 
exists within their borders? 

the field of taxonomy 
answers these questions  
and more!

taxonomy is the science 
of naming, describing and 
classifying organisms and 
includes all plants, animals 
and micro-organisms 
of the world. using 
morphological, behavioural, 
genetic and biochemical 
observations, taxonomists 
uncover evolutionary 
processes and study 
relationships among species. 

unfortunately, taxonomic 
knowledge is far from 
complete. in the past 250 
years of research, taxonomists 
have named about 1.78 
million species of animals, 
plants, fungi and micro-
organisms. though the total 
number of species is unknown, 
it is probably between five and 
30 million, which means only 
six to 35 percent of the earth’s 

species have been scientifically 
identified. without thorough 
taxonomic knowledge, 
it’s very difficult to have 
effective conservation and 
management of biodiversity.

Governments, through the 
convention on biological 
diversity, noted this 
“taxonomic impediment” 
to the sound management 
of biodiversity. in 1998, 
they launched the Global 
taxonomic initiative (Gti) 
to fill the knowledge gaps 
in our taxonomic system, to 
fix the shortage of trained 
taxonomists and curators, and 
to address the impact these 
deficiencies have on our ability 
to conserve, use and share the 
benefits of biodiversity. 

for more information about 
scientific naming see Annex b.
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ThE importance 
of SpEciES

now that you have a better idea of what a species 
is, you might be asking yourself the following 
question: why are species important?

Species play a vital role as building blocks of 
biodiversity, interacting to form the ecosystems 
upon which we all depend for survival, and 
providing us with what are known as ecosystem 
goods and services (discussed extensively in the 
next chapter).

Goods are things that we can physically use or sell, 
including food, fuel, clothes and medicine, whilst 
services include the purification of water and air, 
crop pollination and cultural values.

hen And chicks from nicArAguA.© fAo/saul palma

goAt herding in lebAnon.© fAo/kai wiedenhoefer

species Are A source of food, for exAmple these 
ground nuts (peAnuts) grown in chinA. © fAo/florita botts
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many of the goods we obtain come from domesticated species, 
including cows, pigs and sheep, and various agricultural crops such 
as wheat, rice and corn. All of these domesticated species originally 
descended from wild ones, which were selected and bred for specific 
purposes. the food produced from domesticated species sustains the 
lives of billions of people around the world, by forming the essential 
components of our daily diets. despite there being thousands of 
species that we could potentially eat, we routinely consume only a 
small handful of these! 

SpEciES BiodivErSiTy And GoodS

the domestic cow And its 

Ancient relAtive, the Auroch. 

the lAst Auroch died in 1627 in 

the JAktorów forest, polAnd; 

prehistoric cAve pAintings, such 

As those in the lAscAux cAves of 

frAnce, Are the only imAges of 

Aurochs thAt exist todAy. 

© prof saxx/wikimedia commons

© fAo/giuseppe bizzarri 

wild species are just as important as domesticated species; people 
across the globe rely on marine, freshwater and terrestrial ecosystems 
for food and materials they need to survive. the oceans, for instance, 
cover more than 70 percent of the earth’s surface, and house an 
astonishing array of biodiversity, some of which provides essential 
food and income for millions of people. freshwater ecosystems are 
just as valuable to humans; an estimated 126 000 described species 
including fish, molluscs, reptiles, insects and plants rely on freshwater 
habitats, many of which are an extremely important component of the 
livelihoods of local people. rainforests such as those found in south 
America contain thousands upon thousands of species, some of which 
are extremely important in both modern and traditional medicine. As 
such, healthy biodiversity is essential to human well-being.

did you Know? Since agriculture began about 12 000 years ago, roughly 7 000 plant species have been used for human consumption.

did you Know? 

More than 70 000 

different plant 

species are used 

in traditional and 

modern medicine.
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SpEciES BiodivErSiTy And SErvicES

services provided by species include water purification, which is 
carried out by molluscs such as clams and mussels. these molluscs 
are very common in river systems, and purify the water by filtration, 
making it safer to drink. dragonflies also play an important role in 
freshwater ecosystems, by acting as indicators of water quality. if 
pollution becomes a problem in an area, dragonflies will be the first 
to be affected, and so a reduction in their numbers could indicate 
a reduction in water quality. this early warning mechanism could 
prove vital, as action can then be taken to resolve the problem 
before other species (including humans) become affected.

wild species also provide valuable services such as pollination, the 
process of transferring pollen to enable reproduction in plants. 
pollination is needed by most of the world’s land-based plant life. 
the “Animal pollination” box discusses some of the adaptations 
various plant species have evolved to attract different species of 
animal pollinators.

drAgonfly. 

© raymondbphotos 

did you Know? The global value of 
wetlands is  

uS$ 17 trillion!
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AnimAl pollinATion
Nadine Azzu, FAO

pollination is a very 
important ecosystem service, 
without which many of the 
plants that we use for food 
could not grow. pollination 
can occur in three main 
ways: self-pollination, wind 
pollination and pollination 
by animals. but let’s 
talk about pollination by 
animals. there are many 
types of animal pollinators, 
including: insects (e.g. 
bees, wasps, flies, beetles, 
moths and butterflies), birds 
(e.g. hummingbirds), and 
mammals (e.g. bats and the 
Australian honey possum). 
insects are the most common 
pollinator, especially because 
they are small and can easily 
fly from flower to flower.

pollination by animals is a 
very particular and wondrous 
event. for a plant to be 
pollinated, the habits and 
physical characteristics of 

the animal (e.g. its mouth 
shape, its ability to see and 
smell, and even the way it 
moves around) must be well-
matched with the habits and 
physical characteristics of 
the flower (e.g. colour, scent 
and structure). the need for a 
“perfect match” is one of the 
reasons why different types of 
pollinators pollinate different 
plants. for example:

 • bees are attracted by a 
flower’s colour, scent and 
especially nectar (the bees’ 
food). 

 • beetles, who do not 
see well, are generally 
attracted to flowers with a 
strong scent. 

 • butterflies, who pollinate 
during the day, rely mainly 
on the visual stimulus 
provided by the plant (in 
other words, colour).

 • moths tend to pollinate 
at night and may rely less 
on visual cues than on 
olfactory cues (smell). 
to catch the attention of 
their moth pollinators, 
some plant species emit 
varying scent intensities 
throughout the day, with 
a stronger scent during 
the evening when moths 
are active. An example of 
such a flower is the night 
blooming jasmine. 

night blooming JAsmine produces A stronger scent At 

night to AttrAct moths. 

© Asit k. ghosh/wikimedia commons
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some red flowers do not have 
a strong scent at all – for 
these flowers, hummingbirds 
are an ideal pollinator. why 
is that? because the vision of 
hummingbirds is particularly 
good at seeing red in the 
colour spectrum, and they 
also have an underdeveloped 
sense of smell so, a flower 
does not need to have 
such a strong scent for 
hummingbirds to find it.

other plant species have very 
strongly scented flowers that 
are very dark in colour. their 
dark colour would not attract 
bees or hummingbirds. in 
this case, a pollinator with 
poor vision and a very highly 
developed sense of smell 
is ideal. bats possess these 
characteristics, and, not 
surprisingly, are the main 
pollinators of such plants, 
doing most of the pollen 
transfer at night. 

the colour of this flower AttrActs its preferred pollinAtor, the hummingbird in ArcAdiA, 

cAliforniA, usA. the flower’s long tubulAr shApe, perfect for A hummingbird bill, suggests thAt the 

bird And plAnt species evolved to rely on eAch other for food And for pollinAtion. 

© danny perez photography

so far, we have looked at 
how the colour and scent 
of plants attract specific 
pollinator species. Another 
factor to consider is the 
structure and shape of 
both the flower and the 
pollinator. let’s look at two 
examples of pollinators: 
butterflies and flies. 
butterflies have long mouth 
parts that can reach nectar 
stored at the bottom of long 
tubular-shaped flowers. 
these “butterfly” flowers 
often have a convenient 
place for butterflies to land, 
so they can slurp the nectar 
with ease. some flies, on 
the other hand, have the 
capacity to hover above 
a flower as if they were 
helicopters (hummingbirds 
have this capacity, too), and 
do not always need a landing 
pad. so flowers pollinated by 
these flies tend not to have 
landing pads.

y o u t h  A n d  u n i t e d  n At i o n s  g l o b A l  A l l i A n c e46



these examples show how 
the habits and physical 
characteristics of both the 
flower and the pollinator 
must be well-suited to 
each other for pollination 
to occur. based on these 
characteristics, which types 
of animal pollinators visit 
which types of flowers in your 
neighbourhood?

ThE world’S lArGEST 
pollinATor
the ruffed lemur, a mammal 
found on the island of 
madagascar, is the main 
pollinator of the traveller’s 
tree (also called traveller’s 
palm). these banana tree 
lookalikes are very tall, 
and can reach a height of 
12 m. the lemur climbs 

the tree and, thanks to its 
nimble hands, opens the 
flower bracts and puts its 
long snout into the flower. 
in doing so its fur becomes 
covered in pollen. the pollen 
is transferred to the next 
traveller’s tree flower that the 
lemur visits.

blAck And white ruffed lemur.  © vision holder/wikimedia commons

trAveller’s tree. 

© nolege
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let’s take a look at a few terms used to describe different types of species that you might come across 
when learning more about conservation:

Flagship species: these are usually very charismatic, well-known species such as the giant panda 
or the tiger. flagship species are used to help raise awareness of the need for conservation, by acting as 
mascots for all sorts of other species in need of our help.

umbrella species: as a result of targeting conservation efforts towards one particular species, 
a whole host of other species might end up being protected. the target species is then often referred 
to as an umbrella species, as it provides cover for many others! for instance, by protecting an area of 
rainforest in order to conserve the beautiful jaguar, all other species that live within that habitat will 
also be protected.

KeYstone species: a keystone species is one which makes a disproportionately large contribution 
to the ecosystem it inhabits, given its biomass. sea otters are keystone species; in terms of 
numbers, they do not form a massive part of the coastal area in which they live, yet, they make a huge 
contribution to their habitat. by eating sea urchins which, if left unchecked, can cause massive amounts 
of damage to their kelp forest habitat, sea otters help to maintain a balanced ecosystem for the other 
species living in the kelp forests.

Species are also important units in terms of 
conservation efforts. we often identify, prioritise 
and monitor biodiversity in terms of species, as 
we tend to understand them better than genes or 
ecosystems. As a result of the strong public interest 
in species, they also play a key role in engaging 
people in biodiversity conservation.

conservation EfforTS
seA otter

© mike baird/wikimedia commons
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ThE status  of SpEciES
Just as genes make up species, species make up ecosystems, which we will learn more 
about in the next chapter. whether directly or indirectly, the survival of a species 
within an ecosystem often depends on the presence of several other species, and as 
such, the conservation of biodiversity is of utmost importance.

the proportion of wArm-wAter corAl, bird, 
mAmmAl And AmphibiAn species expected to 
survive without AdditionAl conservAtion Actions 
hAs dropped since 1980. 

corAl species Are moving most rApidly towArds 
greAter extinction risk. AmphibiAns Are the most 
threAtened group. the iucn red list index rAnges 
from 0 to 1. A vAlue of 0 meAns All species in A 
group hAve gone extinct. A vAlue of 1 meAns thAt 
All species in A group Are not expected to become 
extinct in the neAr future. 

Adapted from: global biodiversity outlook 3, 2010

in chapter 2 we had a look at some of the main causes 
of biodiversity loss, including habitat loss and 
fragmentation, overexploitation, climate change, 
invasive alien species and pollution. each of these can place 
enormous pressure on species, leading to many being driven to 
extinction (see adjacent figure).

extinction is a natural process which has been occurring since 
life on earth began. there is a natural balance to life with 
the cycle of births and deaths of individuals. over time some 
species thrive and evolution creates fascinating new species 
whilst others, unable to adapt to changing circumstances, 
become extinct. 
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the problem we face today is 
not that extinction is occurring, 
but rather the rate at which 
it is happening. As outlined 
in chapter 2, current rates of 
extinction are estimated to be 
100 to 1 000 times higher than 
the normal background rate, 
due to human activities that are 
having a devastating effect on 
plant and animal life. 

Due to human 
activities the current 
rates of extinction 
are estimated to be 
100 to 1 000 times 
higher than the normal 
background rate.



50 y o u t h  A n d  u n i t e d  n At i o n s  g l o b A l  A l l i A n c e

c h A p T E r  4   |   S p e c i e s :  t h e  c o r n e r s t o n e  o f  b i o d i v e r s i t y

A recreAtion of the extinct dodo And A skeleton At the 

nAtionAl wAterfront museum in wAles. 

© Amgueddfa cymru/national museum wales

with so many species in need of conservation action, and with 
limited resources to help them, how do we know which are most at 
risk and most in need of our help? this is where the iucn red list 
of threatened speciestm (also called the iucn red list) comes in. 

the iucn red list is the world’s most comprehensive information 
source on the global conservation status of species; it currently 
holds information about more than 48 000 different species, 
covering species taxonomy, geographic ranges, population 
numbers and threats. these data are collected by thousands of 
experts worldwide, and are an extremely useful tool in influencing 
conservation decisions, in informing species-based conservation 
actions, and in monitoring species’ progress. 

rEd for DanGer…

Species already driven to extinction include 
the famous dodo, as well as the lesser-known 
hula painted frog, woolly-stalked begonia and 
pig-footed bandicoot. unfortunately, there 
are thousands of species set to follow in their 
footsteps, all of which are in danger of being 
wiped out completely as a result of habitat 
destruction, pollution, overexploitation, 
climate change, invasive alien species or any 
combination of these.
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this figure shows the proportion of species in different threAt cAtegories, which reflect the likelihood thAt A species mAy become extinct if current 
conditions persist. the risk stAtus is bAsed on the reseArch of thousAnds of species done by scientists from Around the world. As of 2009, 47 677 species hAd 
been Assessed. of these, 36 percent Are considered threAtened with extinction.  

Source: iucn data in global biodiversity outlook 3, 2010

Just as most hospitals have a triage system in place, whereby the ill and injured are assigned a category 
depending on how bad their condition is and therefore how quickly they need to be seen by a doctor, 
the iucn red list assigns species to special categories depending on how threatened they are.

there are eight categories for assessed species on the iucn red list, which can be seen on the scale 
accompanying the green turtle on the next page. A species is assigned a red list category once its 
data have been assessed against very strict and carefully formulated criteria. these are based on factors 
such as geographic range, population size and rates of decline. species that have been classified as 
vulnerable, endangered or critically endangered are referred to collectively as “threatened species”.

7% [3 325]
critically 

endangered
10% [4 891]
endangered

19% [9 075]
vulnerable

8% [3 931]
near threatened

40% [19 032]
least concern

14% [6 548]
data deficient

2% [875]
extinct or extinct in the wild

t h r e at e ned
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by having this classification system and all the accompanying data, the iucn red list can help to 
answer several important questions, including:

 • At what rate is biodiversity being lost?
 • where is biodiversity the highest?
 • where is it being lost most rapidly?
 • what are the main reasons for these losses?
 • how successful are conservation actions?

with these answers, conservationists and decision-makers are able to make more informed choices when 
developing and implementing conservation actions, therefore increasing their chances of success. with this 
success comes the preservation of biodiversity, which is so vital for our planet and all who live on it.

green turtle. 

© kathryn pintus
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AlpinE iBEx: 
A conservAtion success story!

the alpine ibex is endemic 
to europe, and this once-
abundant species used to 
roam freely across the Alps of 
france, switzerland, Austria, 
Germany and northern 
italy. however, as a result of 
intensive hunting practices, 
the alpine ibex was nearly 
driven to extinction in the 
early nineteenth century, with 
just a few hundred individuals 
remaining, all of which were 
found in the Gran paradiso 
massif in italy. thanks 
to targeted conservation 
efforts, which included 
reintroductions to parts of 
its native range as well as 

introductions to slovenia and 
bulgaria, the alpine ibex is 
now listed as a species of least 
concern on the iucn red list, 
with a population of about  
30 000 individuals recorded 
in the 1990s. 

this species is not completely 
out of harm’s way yet, 
though, as without continued 
efforts to protect its habitat, 

prevent poaching and 
reduce the impacts of human 
disturbance, it is likely to fall 
into a decline once again. 
the alpine ibex is thankfully 
not the only species that has 
been brought back from the 
brink of extinction, but it 
is a great example of what 
can be done to save species 
when we have the necessary 
knowledge and means.

Alpine ibex. 

© cash4Alex from wikimedia commons 
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concluSion

in this chapter we looked at the importance of species 

diversity, particularly in relation to human livelihoods, 

and at the current status of the world’s species. despite 

the fact that the outlook seems less than bright, with 

many species currently at risk of extinction, there is 

still hope. There have been several success stories to 

date, with species being brought back from the brink of 

extinction through the careful application of conservation 

strategies. By implementing conservation tools such as 

the iucn red list, and using them to their full capacity to 

influence decisions and to inform action, biodiversity loss 

can be halted, if not reversed. 

Most of the decisions that can be taken to instigate 

conservation efforts will be made by country leaders and 

officials, but they are not the only ones that can make a 

difference. we are all responsible for the well-being of 

our planet, and even the smallest of actions can have a 

positive effect. 
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There are plenty of things that each of us can do to help fight the extinction crisis: 

:: Make informed decisions when considering what species of fish we eat, to help 

maintain wild fish stocks.

:: Be respectful towards wildlife, and only take part in ecotourism opportunities 

that are responsibly and ethically run, in order to prevent wildlife disturbance.

:: recycle paper to reduce deforestation.

:: Spend a minute or two less in the shower each day to save water.

:: use public transport to decre ase pollution levels, which may be contributing to 

global climate change. 

The above are just examples of simple actions which you can implement in your daily 

lives. Think what specific actions you can undertake to contribute to the survival of 

species diversity.

lEArn MorE
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