
 

 

 

 

 

 

 
Fluttering wings   
To date, scientists have described 18,500 species of butterfly 
and 181,500 species of moth. The 200,000 species all belong 
to the order Lepidoptera, and are found in all corners of the 
world.  
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Biological diversity 

We humans comprise one element of life’s 
fascinating diversity. Evolution results in a vast 
number of different adaptations for survival and 
reproduction. Life exists in many different forms 
in soils and on the surface of the land, in water 
and in the air. All species on earth have not yet 
been discovered. 
 
Fully 1.8 million species are known today. There 
may be as many as 100 million! About one 
million of currently known species are insects. 
There are at least 360,000 green plants. Another 
75,000 are molluscs (octopi and squids, snails, 
mussels, etc.) Nearly 60,000 fungi have been 
scientifically described. Among the vertebrates, 
roughly 28,500ray-finned fishes, 10,000 birds, 
8,000 reptiles and 5,000 mammals have been 
described. There are at least 4,000 species of 
red algae. 
 
Knowledge of species and their relationships 
to each other is essential to much biological 
research. 
 
 
Everything except animals  
Flowering plants, ferns, clubmosses, mosses, 
lichens, fungi and algae comprise over 35 per 
cent of all known species on earth.  
 
Today they are classified by a different  
method than the one Linnaeus used. 
 
 
Researching all the species on earth 
How many species are there on earth? How are 
they related to each other? Systems scientists 
are seeking the answers to these questions in 
order to construct a complete tree of life – a 
description of the relationships among all species 
on earth. 

DNA technology has revolutionized research in 
systematics. Relationships between species can 
now be established by studying their genetic 
structures. Among other things, it has become 
possible to find relationships among very 
different organisms. 
 
What exactly is a species? That which 
distinguishes one organism from another can 
sometimes be unclear. Nevertheless, the 
classification of organisms as distinct species is 
essential to our understanding of nature and 
evolution. 
 
 
Studying relationships between 
organisms 
A phylogeny is an evolutionary ”tree” of related 
organisms that can be constructed by using 
information obtained from the genetic material. 
 
Genetic information is contained in all living cells, 
in the form of long DNA molecules that take the 
shape of connected double- stranded spirals 
(DNA stands for deoxyribonucleic acid). DNA 
spirals, or “helixes”, are tightly compressed in the 
nucleus of every cell. Their information is 
organized into a code made up of four small 
molecules — the building blocks of DNA. The 
molecules, called nucleotides, are labelled: 
A (adenine), C (cytosine), G (guanine) and T 
(thymine). 
 
It is possible to draw conclusions about the 
evolution of a group of plant or animal species, 
and the relationships among them, by comparing 
selected pieces of DNA. 
 
 
 
 

 
Comparing the organisms 
The organisms being studied are compared, using the nucleotide ”letter” sequences of their respective 
DNA segments
 
Chuquiraga_______ 
Mutisia  __________  
Gerbera__________  
Spåtistel _________  
Vägtistel _________ 
 Blåklint __________  
Sallat ____________  
Cikoria  __________  
Påfågelsblomster__ 
Haplocarpha______  
Silveröga  ________  
Korsört __________ 
Pestskråp ________ 
Klippstånds ______  
Hästhov  _________  
Ringblomma______  
Kattfot ___________  
Anisothrix________ 
Rosenia__________ 
Kapaster _________  
Baccharis ________  
Kanadabinka  _____  
Tusensköna ______  
Gråbinka _________ 



 

How is it done? 
First, a sample is taken from the plant or animal 
to be analysed. A tiny piece of leaf or skin, for 
example,is sufficient. 
 
The sample is ground and then treated with 
various chemicals that cause the cells to release 
their contents. Everything is removed, except for 
the long DNA spirals. 
 
 
What is a species? 
The most common definition is based on the 
biological species concept. By this definition, 
individuals belong to the same species if they 
reproduce by mating with each other and are 
reproductively isolated from other such groups. 
 
 
Problems with the biological species 
concept: 
•  It does not account for species that reproduce 

asexually or by self-fertilization. 
•  It cannot be applied to extinct organisms. 
•  It is not always possible to determine whether 

or not individuals that live in separate areas 
and never meet can mate and reproduce. 

 
 
Other concepts of species 
There are many different concepts of species, 
but none is generally valid. They complement 
each other. But the most commonly applied 
concept is morphology: Individuals are regarded 
as belonging to different species if they differ in 
outward appearance and basic construction. 
 
 
Species come and go 
As species die out and new ones are developed, 
biological diversity is constantly changing. 
 
The development of a new species usually takes 
millions of years, but can occur much more 
rapidly. New species of American tephritid flies 
have developed within the space of 150 years. 
Sometimes species formation occurs gradually, 
sometimes in dramatic leaps. 
 
Of all the species that have existed since life 
began, 99.9 per cent are now extinct. Species  
constantly come and go: But there have also 
been periods of mass extinctions, followed by 
periods in which new species and new lines of 
evolutionary descent have flourished. 
 
 
Species formation 
Species formation is constantly occurring. It is a 
process that has been continuing since the first 
life form emerged around 3.5 billion years ago.  

But how and why are new species developed? 
The time line shows periods of mass extinction 
and of great increases in the number of species. 
Fossils are preserved traces of organisms that 
existed during previous geological periods. 
Following a mass extinction, it may be 5-10 
million years before the number of species 
returns to something like the previous level. 
 
 
Variation and change –basic conditions  
for species formation 
Hereditary variations within species 
All individuals of the same species are not alike. 
These three buzzards have different colouring, 
and other features may also vary among them. 
Such differences are the result of mutations, 
among other factors. Hereditary characteristics 
vary within a species. 
 
 
Natural selection 
Since individuals vary in their capacities to adapt 
to change, they also have varying success in 
reproducing themselves. 
 
 
A diversity of leaves –  
the earth’s food factories 
All plants with chlorophyll can utilize the sun’s 
energy to produce carbohydrates and oxygen. 
This process, which is called photosynthesis, is a 
prerequisite for all other life on earth, as well. 
Photosynthesis occurs primarily in the leaves, 
which are the food factories of plants. During the 
course of one year, all the green plants of the 
earth produce approximately 115 metric tons of 
biomass (total plant matter). 
 
 
Ecosystem services 
Photosynthesis is a so-called ecosystem service 
– essential to life and performed by nature to the 
benefit of humans. Without the carbohydrates 
and oxygen that result from photosynthesis, we 
cannot live. 
 
 
The African grey hornbill imprisons 
his family 
African grey hornbills nest in hollow trees. As 
protection against enemies, the male and the 
nesting female together seal the ope- ning with a 
mortar of earth, dampened with saliva. A narrow 
slit is left open, through which the male feeds the 
female. In this way, the mother and her chicks 
are fed. 
 
 
 



 

Chemical warfare 
By producing poisonous or foul-tasting 
substances, many plants enjoy a measure of 
protection. Currently, there are over 30,000 
poisonous substances known to 
be present in wild plants. But many foraging 
animals have developed antidotes against them. 
It can thus be said that there is a sort of poison 
”arms race” between plants and the animals that 
feed on them. 

“I smell bad!” 
Many plant species use the trick of smelling bad 
in order to get help with fertilization. By smelling 
like dung or rotten meat, they can attract flies  
 
and other organisms that seek suitable places for 
their eggs. In the process, the flies spread pollen 
to pistils of other plants of the same species.

  
 
 
 
Pollen can spread over half the earth 
Microscopic grains of pollen are always present in the air, and in some plant species the pollen can travel 
between continents. Seen through a microscope, pollen displays an astonishing variety of forms and 
structures. Many species use the wind to spread their pollen; others are assisted by insects, birds or bats. 
 

  
 
 
 
 
 
 
 
 
 
 
 
 

 

 Pollen from Taraxacum sp. Pollen from Alnus glutinosa  
 (pollen från maskros) (pollen från klibbal) 
 
 
 
Systematic biology and taxonomy 
The discipline concerned with the naming and 
description of species is called taxonomy. It is 
one component of systematic biology, the study 
of relationships among species and between 
various levels of the classification hierarchy. 
Systematic biologists also seek to chart the 
evolutionary history of organisms. Species are 
classified within a hierarchy of several levels, 
including class, order, family and genus. 
 
 
Tree of life 
The relationships are presented in the form of so-
called phylogenetic trees. The branches 
correspond to lines of evolutionary descent, and  
 
 

 
 
the tips of the branches represent species or 
groups of related organisms. The branch 
junctions symbolize common ancestors of the 
evolutionary lineages that develop from those 
points. 
 
Constructing a phylogenetic tree requires 
knowledge of morphological and anatomical 
features and/or a great deal of genetic 
information. 
 
Our understanding of the evolution of life 
changes constantly as new knowledge is 
acquired. 
Illustration: see next page. 
 
 



 

 
 
 



 

The Swedish Malaise-trap project 
In an extensive inventory conducted during 2002–2006, more than 
one thousand species previously unknown to occur in Sweden 
were caught in Malaise traps. Half of these were new discoveries 
not only for Sweden, but to science. Yet, only a minor portion of 
the collected organisms has thus far been examined. 
 
This survey of Swedish insect species focused primarily on small 
hymenopterans, flies and mosquitoes, which comprise two of the 
most diverse and poorly studied  
insect orders. 
 
 

Malaise-trap 
 

 
 

Lady’s slipper (Cypripedium calceolus) 
  

The complex interplay between orchids  
and insects has developed over a very long  
time. The phenomenon is calledco-evolution. 
(Guckusko). 
 
 
 
  
 
  
 
 

Photo: Lars Magnusson, NRM 
 
 



 

Biological diversity – our insurance for 
the future 
Why should we preserve a diversity of genes, 
species and ecosystems? Are there any reasons 
beyond the fact that reduced biodiversity would 
make the world poorer, our living environments 
less varied and interesting? 
Biodiversity increases our choices of food, 
medicine, clothing and building materials, fuel 
and other necessities of life. Among other things, 

the ecosystems of nature help with the pollination 
of our crops and with the cleansing of air and 
water.  
 
We are completely dependent on our fellow 
creatures of planet earth. The preservation of 
biodiversity provides insurance for future 
generations of human beings. 
 
 

 
 
Tropical forests 
Tropical forests are located primarily in three regions along the equator 
(see map). They cover seven per cent of the earth’s surface, but are 
estimated to contain half of all known species. The tropical forests of Latin 
America have the greatest species diversity, followed by those in 
Southeast Asia and Africa. Scientists believe that up to 70 per cent of all 
vascular plants and 75-90 per cent of the world’s insect species live in 
tropical forests. However, many of these forests have not been 
thoroughly researched, and it is estimated that only one tenth of the 
species they contain have thus far been discovered.  
 
 
 Photo: Lars Magnusson, NRM 

 
Rain forests 
Tropical rain forests are damp, evergreen, and receive annual rainfall of over 2000 millimetres (nearly 80 
inches). Other types of tropical forest with great biological diversity are sometimes mistakenly referred to 
as rain forests, as well.  
 
 
Much remaining to discover 
Linnaeus believed that the total number of 
species in Sweden was 3,500. Today, we know 
that there are far more – at least 50,000 – not 
including the unicellular species. Also, many new 
species are still being discovered. 
 
In order to preserve nature, we must know as 
much as possible about its inhabitants. But for 
half of Swedish species, too little is known about 
their numbers, locations and habitat. With the 
help of the Swedish Taxonomy Initiative, efforts 
are being made to scientifically describe every 
species in Sweden. 
 

Medicines 
As early as 1749, Linnaeus stated that, ”Flowers 
are allies of humankind.” In Materia Medica, he 
described 500 plant-based medicines for 300 
illnesses.  
 
The economic value of medicines derived from 
natural products amounts to billions of dollars 
every year. Most medicinal plants come from 
tropical forests. More than 3,000 tropical species 
are used for contraceptive purposes. Some 
7,000 modern medicines are derived from 
tropical plants. Of the ca. 250,000 vascular 
plants known today, less than ten per cent have 
been studied for their potential use in medicines.  

 
 
 

 
 

Marine inventories 
Despite the diversity of its species, the marine environment remains largely unexplored. The research of 
the Swedish Taxonomy Initiative focuses on several poorly studied groups  
of organisms. Among other things, an extensive inventory of benthic (bottom-dwelling) marine fauna is 
currently being conducted along the west coast of Sweden. 
 
That inventory is expected to make an important contribution to taxonomic research and to the 
Encyclopaedia of Swedish Flora and Fauna. It is also expected to yield invaluable reference material for 
the future work of documenting and preserving marine biodiversity. 
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“The world has been so disordered” 
The ambition of Linnaeus was to describe and 
classify all the species on earth. He developed a 
hierarchical system to replace the existing, in his 
view incorrect, system. 
 
The new system of Linnaeus consisted of three 
kingdoms (plants, animals and minerals), each 
further divided into classes, orders, genera and, 
at the lowest level, species. He described it as a 
chain:  
 

“Systema naturae was one of the first works 
published by Linnaeus. In it, he sought to depict 
the Creator’s masterwork in the form of a precise 
and well-defined chain.” 
 
Taxonomists still use hierarchical systems today, 
and the ambition to describe all earthly species 
remains. Two works of Linnaeus, Species 
plantarum (1753) and Systema naturae (10th 
ed., 1758), continue to form the basis for the 
scientific naming of plants (except for most 
mosses) and animals (except for spiders). 
 
 
Tiny wasp 
Look closely! Measuring less than 1 millimetre in 
length, this parasitic wasp is among the smallest 
insect species on earth. A member of the 
Mymarommatidae family of wasps, it was only 
recently found to occur in Sweden and its biology 
remains completely unknown. Can you spot the 
three little specimens of the wasp in the test 
tube? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Food 
We use only a small portion of the earth's 
biological diversity for food products. Historically, 
humans have derived food from over 10,000 
plant species. Today, around 150 plants are 
used as food crops, but only fifteen of them are 
of major commercial importance. In the rain 
forests of the world, there are some 2,500 fruit-
producing species that would be possible to use 
as human food.  
 
Materials 
Many of the products that we use in daily life 
have biological origins. This includes everything 
from lumber, fuel, paper and rubber to various 
technological products. Worldwide, tropical 
timber worth more than five billion U.S. dollars is 
exported every year. There are large economic 
interests in the products of biological diversity. 
The challenge is to utilize nature in a way that is 
ecological sustainable.  
 
 
Surviving in a world of competition 
The diversity of species is the result of evolution. 
Their continued existence depends on surviving 
competition both within and between species. In 
order to survive, individuals of a species must 
solve some fundamental problems, including 
defending themselves, finding food and 
reproducing. Otherwise, the species is doomed 
to extinction. But habitats, resources and the 
number of partners are limited. Thus, only the 
most adaptable individuals and species continue 
to exist.  
 
Displayed here are some examples of the great 
variety of solutions that species have developed 
in order to survive. 
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Linnaeus and the Museum of Natural History 
Linnaeus was among those who founded the Royal Swedish Academy of Science in 1739. The Academy began by 
gathering natural objects. In the exhibition you can find a selection of objects that were named and described by 
Linnaeus. 
 
The present Swedish Museum of Natural History was completed in 1916 and the collections of the Academy were 
moved here. 
 
Today the museum contains nine million objects, and some of them were collected during the time of Linnaeus.  
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