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Introduction 

The media tells us on a quo2dian basis about a devasta2ng loss of biodiversity and 
consequently the largest and most threatening ex2nc2on of species since the 
disappearance of the dinosaurs. In 2021, the red list of the IUCN announced that more 

than 37,400 animal and plant species are threatened with ex2nc2on (‣ Fig. 1). 

 

Fig 1: Species threatened by ex<nc<on in 2021 hVps://www.iucnredlist.org/, 21.04.2020 

Before the subsequent modules con2nue to ask why the decline of biodiversity and 
ex2nc2on of species have such a catastrophic impact on the environment and humans and 
what we can do about it, it is necessary to answer some basic ques%ons and to clarify 
some terminology. 

  

 

 

What exactly is 
biodiversity, and 

what constitutes a 
species?  

What is the 
IUCN?

How can biodiversity 
or the presence of  

species be measured? 

Who is responsible for 
such measurement?  
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First things first:  

PROTECT BIODIVERSITY 

But what actually is biodiversity?  

And how does species diversity relate here to?  

Or is all the same thing?  

Looking at various online dic<onaries for a German transla<on of the English term 
biodiversity, the possible transla<ons one always finds are Artenvielfalt, Biodiversität 
und biologische Vielfalt (e.g., Pons.com, linguee.de, dicct.cc, Langenscheidt.com). 

 

But do these terms really all have the same and synonymous meaning?  
 

In order to understand, what these terms exactly stand for, you have to take a closer look 
at where the words have actually been derived from: Already in ancient 2mes, people tried 
to categorize the diversity of animals and plants and to classify biological organisms. 
Especially in the 18th century, with the introduc2on of the Linnaean taxonomy, the 
greatest goal of natural research was to bring order into the huge existence of organisms 
and species (Piechocki 2007: 11). To date, around two million different species of living 
beings have been discovered, and there are many more yet undiscovered species on earth 
(Streit 2006: 131). The exact number is being discussed by various scien2sts. In 2011, 
researchers es2mated that there are currently around 8.7 million different species in the 
world (Mora et al. 2011: 5). Regardless of the exact number, it can definitely be concluded 
that the exact scope of biodiversity is hard to imagine.  

So, what exactly does the term biodiversity stand for?  
 

It indicates the plurality of different living organisms (animals, plants and microorganisms) 
on earth. Un2l the mid-1970s, the concept of diversity in biology only referred to the 
different sorts of species (Piechocki 2007: 12). In the 1980s, the global awareness of the 
hazards of biodiversity loss engendered, juxtaposed with auxiliary dangers. Not only the 

ex2nc2on of species poses a threat to us, but also generally the loss of biodiversity. 
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Indeed, biodiversity encompasses, of course, more than just species diversity. Biological 
diversity also includes the diversity of genes, i.e. the gene2c variability between individuals 
within a species, and the diversity of ecosystems, i.e. habitats  

   Possibly interes2ng for you (click here).  

But does biological diversity  

always mean the same as biodiversity? 

  

The UN Conven2on on Biological Diversity (CBD)  

has the following defini2on of biodiversity in 1992: 

 

  
In short, the Conven2on thus describes biodiversity as the "variability among living 
organisms [...]. Accordingly, this includes both diversity within species and between species 
and ecosystem diversity." 

"Biological diversity" means the 
variability among living organisms 
from all sources including, inter alia, 
terrestrial, marine and other aqua2c 
ecosystems and the ecological 
complexes of which they are part: 
this includes diversity within species, 
between species and of ecosystems. 

(CBD: 3)
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https://naturwissenschaften.ch/biodiversity-explained/about_biodiversity/mehr_als_artenvielfalt
https://www.cbd.int/doc/legal/cbd-en.pdf


This defini2on sounds similar to the one of biodiversity, right? Yes! The term biodiversity is 
actually a very recent term, origina2ng from the English-speaking world and realizing new 
poli2cal dimensions. The term biodiversity is a short form of the original word biological 
diversity and developed between the years 1974 and 1992. It was supposed to cons2tute a 
poli2cally effec2ve term, including scien2fic, economic, social and poli2cal dimensions, in 
order to combat the worldwide destruc2on of nature (Piechocki 2007: 13-15). No wonder 
this term is so ohen read in newspapers or heard in the news. 

In summary, diversity of species is only a part of biodiversity (together with diversity of 
genes and diversity of ecosystems). The term biodiversity has basically the same 
defini<on, but was created in the context of various conferences and forums to stop the 
decline of biodiversity. So all in all, let’s simply s<ck to the term biodiversity, but 
remember it is built out of three features: ecosystem diversity, species diversity and 
gene<c diversity. 
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Species protec<on, yes! But what makes a species?  
When we talk about a species, what exactly are we talking about? In everyday life, we 

usually dis2nguish different species based on their different appearances or on the basis of 

our prior knowledge and experience. A dog looks different from a domes2c cat, a cow 

different from a horse. The various species are quite obviously dis2nguished by their 

appearances, i.e. morphologically. But there are also species that look confusingly similar, 

that are morphologically similar. What do you think - is it the same species or not? 

 
 
 

Correct! These animals are from two 
different species.
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Similarities of  
different species.  

The eastern meadowlark and the western meadowlark show 
similar body compositions as well as similar color patterns. 
However, they are biologically two different species, because 
their singing as well as other character traits and behavioral 
patterns are significantly different, making crossbreeding 
impossible under natural conditions.  

Source: Campbell Biology 2016  

Correct! It is the same 
species.
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From the solu<ons, it can already be seen what cons<tutes the biological species 
concept. It was formulated in 1942 by Ernst Mayr, Theodor Dobzhansky and Julian 
Huxley. According to this concept, a species represents "a group of popula<ons whose 
members can reproduce with each other under natural condi<ons and produce viable, 
fer<le offspring" (Campbell 2016: 650). The offspring also has to possess the ability to 
reproduce within individuals of the same species. This species concept can be applied to 
the majority of all species. There are also other species concepts, characterized, for 
example, by morphological or phylogene<c aspects. However, the biological species 
concept is recognized in scien<fic circles as the most important species concept 
(Campbell 2016: 650-654). 

 

Different appearances 
in the same species.

Both animals are domestic cats (Felis catus). As 
different as the two domestic cats may look alike, 

they still belong to the same biological species 
because they can reproduce with each other. Does 

anyone of you know what breeds we are talking 
about here? (Solution: Persian cat & Sphynx). 
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Yes, they are turtles in both cases. Nevertheless, they are not the same species. How is this 
possible at all? Everyday names for animals and plants, such as "turtle", "shark", "whale" 
or „lilac", can be confusing, because their exact meaning is everything but clear. 
Furthermore, it is not species names from which we can infer that the everyday names 
describe a group of different species. Let's have an exemplary look at "turtles". 

What do you think about how many different turtle species exist? 

 

For those who even want to know more, 
it gets a little more complicated now. 
Once again, your decision matters: 

Correct! There are two 
different species
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But how do scien2sts know that they are referring to the same species? The binomial 
nomenclature introduced by Linnaeus in the 18th century is par2cularly helpful when 
researchers collaborate interna2onally. The scien2fic names usually originate from the 

Greek or La2n. The European Pond Turtle, for example, has the scien2fic name Emys 

orbicularis. The Loggerhead Turtle carries the scien2fic name Caretta caretta. No2ceable is 
that scien2fic species names always include two compounds. From this, the designa2on of 
a species becomes apparent. 

Of course, the everyday name “turtle” established itself for a reason. In the 18th century, 
Linnaeus arranged various types into a "hierarchy of increasingly comprehensive and 
higher categories" (Campbell 2016: 711). Different species that are presumably more 

closely related were assigned to one single genus. The European Pond Turtle (Emys 

orbicularis) belongs to the same genus as two other pond turtles, the American Pond 

Turtle (Emys blandingii) and the Sicilian Pond Turtle (Emys trinacris). The Loggerhead 

Turtle (Caretta caretta) does however not belong to the same genus. 

Can you find out what the scien<fic name of the genus  
of these three pond turtles should be?  

 

Research:  
Please research the 
German translation for 
"turtle" and "tortoise“ and 
note the differences (Look 
here!) 
Do we also distinguish in 
German colloquially 
between the different 
trivial names?  

About 350 species (Uetz, Freed & 
Hošek 2020), that's quite a lot! The 

species shown here are the European 
Pond Turtle and the Loggerhead Turtle, 
which you will get to know even better 

with the later modules. Many turtles 
face the threat of extinction. The 

European Pond Turtle is also called 
“European Pond Terrapin” or 

“European Pond Tortoise”. Pretty 
confusing. Not only do different 

everyday names for one and the same 
species in different languages exist, but 

there are also often different trivial 
names within the same language. 
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https://www.nashvillezoo.org/our-blog/posts/turtles-vs-tortoises#:~:text=Tortoises%20have%20more%20rounded%20and,for%20life%20spent%20in%20water
https://www.nashvillezoo.org/our-blog/posts/turtles-vs-tortoises#:~:text=Tortoises%20have%20more%20rounded%20and,for%20life%20spent%20in%20water


Emys 

Correct, Emys! The first word of the species’ name always denotes the genus of the 
species. In the case of the pond turtles (Emys), there are three present species: Emys 
orbicularis, Emys blandingii and Emys trinacris. However, there can be significantly more 
species within one genus. Some<mes, there is actually only one species within a genus. 

But why are there approximately 350 turtle species?  

The designa2on "turtle" can definitely not refer to the genus. Linnaeus' system of 
taxonomy does not only end with the genus, but also uses broader categories. This means 
that different genera are grouped together into one single family, different families into 
one new order and different orders in one class. Different classes are combined into a 
higher category, a kingdom, and different kingdoms are combined into a domain. The 
system per se is quite complex, but this is necessary! Remember, it is es2mated that there 
are about are 8.7 million different species in the world (Mora et al, 2011: 5). You need a 
good system to get an overview at all.  

 
Now, does the term "turtle" have to do anything with this system at all?  

Yes, in fact, the trivial name turtle describes the order of Testudines - in this order, all 
families, genera, species and subspecies of turtles have all been summarized! 
 
To illustrate the whole system more clearly, a picture of the full Linnaean classifica2on 
system of the Loggerhead Turtle has been added for you. Although a lot has changed since 
Linnaeus, and his earlier classifica2ons do not always match the current classifica2ons, it 
has largely prevailed. 
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If you want to 
even learn 

more about 
taxonomies, 

there is an 
exciting 
English 

explanatory 
video of Crash 

Course on  
Youtube.
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https://www.youtube.com/watch?v=F38BmgPcZ_I


Answering the following ques2ons while watching  
the explanatory video of Crash Course on YouTube  
might help you to be?er understand:
 

What does gene<c diversity have to do with biodiversity?  

In order to understand what gene2c diversity means, we should briefly clarify what exactly 
cons2tutes a gene. As always, there are many different defini2ons in biology, all of which 
are not 100% clear or have proven to be rather complicated. On a simple level, one could 
say that a gene is a part of the blueprint of a living being. Together with all genes, the 
complete blueprint of the living being, the genome, is then created (klexikon.zum.de 2021: 
o.S.). Going into a li?le more detail, and perhaps having already learned something about 
gene2cs, a gene can be defined as follows: "A gene is a DNA region that can be expressed 
resul2ng in either a polypep<de or a RNA molecule end product with a 
func2on." (Campbell 2016: 462). Those more interested or those who already know more 
about gene2cs are recommended to try understanding the defini2on. The glossary serves 
as a reference for you. But the first defini2on is sufficient to understand the subsequent 
ar2cle, which explains what genes have to do with biodiversity.  

The Federal Environment Agency of Austria has summarized gene2c diversity very short 
and concise (Umweltbundesamt 2021). A transla2on can be found in the following: 

What do we need taxonomy for? 
What system do biologists use to classify organisms?  
Which taxa does the video introduce? 
Who invented the nomenclature we are partly s<ll using today?  
Which of his conven<ons are s<ll relevant nowadays?  
What are the three domains? 
Which are the four kingdoms of the eukarya? 
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https://www.youtube.com/watch?v=F38BmgPcZ_I


Genetic diversity 

Gene2c diversity refers to the presence of divergent gene2c informa2on in individuals of 
the same species. This is the basis for different individual characteris2cs, which, among 
other things, also enable specific reac2ons of organisms to environmental influences. 
These flexible response op2ons towards habitat requirements are the basis for the stability 
of ecosystems.  

 

 

  © Jörg Voss 

Gene2c diversity is the prerequisite for the adapta2on of plants and animals to changing 
habitat condi2ons, environmental influences or diseases. It is therefore essen2al for the 
survival of individual popula2ons and of species as a whole. 
The adapta2on of species to changing clima2c condi2ons will also play a major role in 
Austria in the future. The increase in average annual temperatures predicted for the 
coming decades and the decrease in precipita2on in the summer months will cause 
changes in habitat condi2ons in domes2c ecosystems and thus, make adapta2on 
necessary for many species. This flexibility will be more likely to be found in species with 
high gene2c diversity than in others. In the course of progressive climate change, this 
gene2cally determined adapta2on of species will determine the composi2on in which 
bio2c communi2es can persist. In the future, the func2onal capacity and performance of 
en2re ecosystems will also depend on this. 
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And why do we need diverse ecosystems?  

 

An ecosystem consists of animate (bio%c) components, i.e. the organisms that live 
in a habitat (biotope) and of inanimate (abio%c) components,  
for example the soil, the air or the temperature. The animate components all 
together form the bio2c community (biocenosis) of the inanimate habitat 
(biotope). The en2re complex set of rela2onships between the biotope and the 
biocenosis is then called ecosystem.

The diversity of genes, species and ecosystems are inextricably interwoven - a large 
and complex network, which, for example, is severely weakened by climate change 
and pollu2on. 

(More information here).
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https://www.wald.de/waldwissen/was-ist-ein-oekosystem/


Below, you will find two videos, which present the complex interrela<onships in 
an ecosystem in a quite different fashion. The first video is a liVle easier to 
understand, but neglects some aspects that are more clearly highlighted in the 
second video. Choose one of the videos and answer the corresponding ques<ons. 
Alerwards compile and compare your results. Of course, you are welcome to 
watch both videos if you want. 

 

1. Video  

a. List the factors that, according to Kim Preshoff, posi2vely influence 
the stability of an ecosystem.  

b. Explain the differences between the two ecosystems that Preshoff 
compares in her video. 

c. Explain Silke Schilling's cri2cism of the SciViews video aher reading 
the corresponding German ar2cle.  

 

2. Video  
 

a. List the factors that, according to the NPG video, posi2vely influence 
the stability of an ecosystem. 

b. Explain the importance of being able to predict the resilience of an 
ecosystem. If this is too complex to understand from the video, the 
corresponding German ar2cle may help.  

c. Evaluate whether mathema2cal calcula2ons can indeed accurately 
predict when ecological systems will collapse.  
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https://www.spektrum.de/video/biologische-vielfalt-fuer-einsteiger/1517245
https://www.spektrum.de/video/kalkulierbarer-crash/1466681


And how can the loss of  biodiversity be measured?  

To answer this ques2on, it is important to clarify how biodiversity is measured. 
Measuring species diversity is one of the main tasks of many community ecologists 
and conserva2on biologists. There are very different mathema2cal models of 
researchers trying to measure biodiversity. 

However, quan2fying biological diversity, or biodiversity, unanimously is close to 
impossible because far too many different factors play a role that cannot be 
combined into a common unit. 
  
 

 

There is obviously no clear answer to the ques2on (Trepl 2013). It is thus a fact that 
it is almost impossible to record in detail the diversity of species and ecosystems 
worldwide (Wiyg & Niekisch 2014: 66). Without knowing the exact number of 
different species of organisms and ecosystems that exist on our planet, it is again 
difficult to make a statement in percentage about how many species are becoming 
ex2nct or are threatened by ex2nc2on. Vertebrates are par2cularly well researched 
and classified. Frequently, scien2sts use this group as a proxy to computa2onally 
determine the loss of biodiversity. 

In 2013, Ludwig Trepl 
published the article 

"Biodiversity cannot be 
measured" providing 

the following 
illustrative example to 

better illustrate the 
problem: 

A biological society (biocenosis) of 
thirty species has a higher number of 
species than a society of three. But 
does it have a higher biodiversity? 
Suppose the three-species society 
consisted of one plant species, one 
bacterial species, and one bird species, 
and the thirty-species society 
consisted of thirty bird species. Which 
of the two socie<es has the greater 
"biological diversity"? (Trepl 2013) 
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https://scilogs.spektrum.de/landschaft-oekologie/die-biodiversit-t-l-t-sich-nicht-messen/
https://scilogs.spektrum.de/landschaft-oekologie/die-biodiversit-t-l-t-sich-nicht-messen/


Most significant for the global analysis of species 
extinction are especially two indices:

The Red List Index: This index is published by the 
IUCN (International Union for Conservation of 
Nature - "World Conservation Union"). The IUCN 
has published the Red List of Threatened Species 
on a regular basis since 1964. The index also 
shows trends of generally extinction, based, 
however, on changes in the risk classification of 
species on the Red List of Threatened Species. The 
index is for example used by governments to track 
their progress in achieving targets to reduce the 
loss of biodiversity. The IUCN points out that the 
figures of the statistical overview must be 
interpreted with extreme caution, as many 
species are shifted across categories due to 
improved knowledge or a revised taxonomy. 
Therefore, the Red List Index only shows trends 
based on certain groups of species that have 
sufficiently been examined, so that an updated 
Red List Category classification mirrors the real 
improvement or worsening of their status. The 
index is currently only available for five taxonomic 
groups, because the species must be rated at 
least twice in order to be able to show a 
comparison. These groups are birds, mammals, 
amphibians, cycads and hot water corals. The 
status of all these main groups is reversed 
worldwide and available here (IUCN, n.d.) 

The Living Planet Index: This index describes 
fluctuations in populations and has been published 
regularly by WWF since 1970. The index is based on 
data from about 21,000 vertebrate populations of 
about 4,400 species distributed across the globe. It is 
divided into different regions, and according to the 
index, vertebrate populations have declined by about 
68% overall since 1970. The index is synonymous for 
the general decline of biodiversity and thus, also of 
the deterioration of the ecosystem’s health. In the 
Living Planet Report, the WWF also considers many 
other factors, such as the fragmentation of 
ecosystems, human consumption, the decline of plant 
species or water pollution. In the long term, WWF has 
also set itself the goal of including insects in the 
index, but this involves certain hurdles, since in 
percentage terms, significantly fewer insect species 
are known (cf. WWF 2020b: 14-16). An executive 
version of the current Living Planet Report can be 
found here.

(Mutke & Barthlo? 2008 :42)
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https://www.wwf.de/fileadmin/user_upload/living-planet-report/2020/Living-Planet-Report-2020-Kurzfassung.pdf
https://www.iucnredlist.org/assessment/red-list-index.de


 

Even if biodiversity cannot be 
exactly measured in detail, a clear 
and very alarming trend can be 
identified.  

Species diversity and, as far as it can be 

The trend of the indices is based 
on data compiled by many 
different scientists around the 
world. They count and calculate 
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This data is then compiled within various 
international, national or local lists. One of 
these was mentioned earlier – the Red List of 
Threatened Species of the IUCN. 

For Germany, the Lists of endangered plants 
and animals are also of great importance. 
These were first compiled in 1971 in the FRG 
and the former GDR. To date, they document 
the population of species in Germany and 
assess and document the decline in 
biodiversity.  

The lists of the IUCN and the Red List 
Centre cannot be compared directly, as 
they are updated at different times 
and have a different focus in their 
assessment. Nevertheless, it is 
certainly exciting to see whether the 
species you choose for your pitch are 
also extinct in Germany or worldwide. 

Now, to choose an exciting species for your 
pitch, there are four options: 

I already know an endangered species 
that interests me.  

I don't know any endangered species yet, or  
would like to learn about and research a new 

one.  
Then  select a species from our complied list 

(M2). Then please work on AB 4 

I don't know any endangered species yet, or 
would like to learn about  
and research a new one .  

Then  select a species from the IUCN Red 
List, then edit AB 5 in advance.  

I don't know any endangered species yet, or 
would like to learn about  
and research a new one.  

Then  select a species from the list  
vertebrates, then edit AB 6 in advance.  

AB 3

AB 4

AB 5

AB 6
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