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PROSPECTING 



LECTURE OUTLINE 

The topic Biodiversity Prospecting will be divided in three lectures with 
the following approaches: 

 

  Biodiversity Prospecting – Definitions and Concepts 

 

  Biodiversity Prospecting – Medicinal Plants as the main core with 
examples of techniques that could be applied for the study of 
medicinal plants aiming the development of a new medicine. 

 

  Biodiversity Prospecting – Example of an outcome from studies in 
prospecting the diversity of medicinal plants. 



DEFINITION OF BIODIVERSITY 

Biodiversity is the variation of life 
forms within a given ecosystem, 
biome, or for the entire Earth. 
Biodiversity is often used as a 
measure of the health of 
biological systems. The 
biodiversity found on Earth 
today consists of many millions 
of distinct biological species, 
which is the product of nearly 
3.5 billion years of 
evolution.2010 has been 
declared as the International 
Year of Biodiversity. 



BIODIVERSITY HOTSPOTS 

The concept of a biodiversity hotspot allows for an efficient focus on 
protecting important areas of biodiversity. There are 34 
biodiversity hotspots as defined by Conservation International. 
These areas have high numbers of endemic species, but they only 
cover 2.3 percent of the land surface. A hotspot is defined as 
containing at least 1,500 species of vascular plants as endemics 
and having lost at least 70 percent of its original habitat. The 34 
hotspots comprise over 50 percent of the world's plant species 
and 42 percent of all terrestrial vertebrate species. 
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Brazilian Cerrado 



BIODIVERSITY 

"Biological diversity" or "biodiversity" can have many interpretations and it is 
most commonly used to replace the more clearly defined and long 
established terms, species diversity and species richness. Biologists most 
often define biodiversity as the "totality of genes, species, and ecosystems 
of a region". An advantage of this definition is that it seems to describe 
most circumstances and present a unified view of the traditional three 
levels at which biological variety has been identified: 

 
 genetic diversity 
 species diversity 
 ecosystem diversity 
 
But Professor Anthony Campbell at Cardiff University, UK and the Darwin 

Centre, Pembrokeshire, has defined a fourth, and critical one: Molecular 
Diversity. 



GENETIC DIVERSITY 
Genetic diversity is a level of biodiversity that refers to the total 

number of genetic characteristics in the genetic makeup of a 
species. It is distinguished from genetic variability, which 
describes the tendency of genetic characteristics to vary. 



SPECIES DIVERSITY 
Species diversity is an index that incorporates the number of species in 

an area and also their relative abundance. It is generally a much more 
useful value than species richness. The most common index of species 
diversity is a family of equations called Simpson's Diversity Index. 

 
Here is one such example: 
 
D = (n / N)2 

 

Where n is the total number of organisms of a particular species and N is 
the total number of organisms of all species. D is the value of 
diversity. It can range between 0 and 1, where 0 is infinite diversity, 
and 1 is the least diverse an ecosystem can possibly be (i.e. only one 
species present). 

Humans have a huge effect on species diversity; the main reasons are: 
Destruction, modification and fragmentation of habitat; Introduction of 

exotic species; Overharvesting; Global climate change. 



SPECIES DIVERSITY 



ECOSYSTEM DIVERSITY 
While one species can have an essential role in maintaining an ecosystem’s stability, 

most ecosystems are much more complicated. More commonly, each species 
contributes a small amount to the overall health of the ecosystem. This can be 
conceptualized as most roles within an ecosystem having a certain amount of 
redundancy. Most ecological roles are fulfilled by several different species – if 
one of these species is eliminated, the other species will continue to fulfill this 
niche, albeit to a lesser extent. 

In this way, biodiversity can 
be used to represent the 
health of the complex 
ecosystem. 



MOLECULAR DIVERSITY 
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Gottlieb, O.R. Phytochemistry, 28(10), 2545-2558, 1989.  

THE ROLE OF OXYGEN IN PHYTOCHEMICAL EVOLUTION TOWARDS DIVERSITY  



BIODIVERSITY 

Gottlieb, O.R. Phytochemistry, 28(10), 2545-2558, 1989.  

Variation of atmospheric oxygen mass in the phanerozoic and geological time of outburst of species diversity of 

plants: EP. early vascular plants, PT. pteridophytes, GY.  gymnosperms & AN. angiosperms; and of animals IN. 

Insects, MI . modern insects , CF. cartilaginous fish, BF. bony fish, AM . amphibians, RE. reptiles, MA. 

mammals, EA. early marine mammals, BI. birds  

 



BIODIVERSITY 

Gottlieb, O.R. Phytochemistry, 28(10), 2545-2558, 1989.  

Broken line- Variation of atmospheric oxygen mass in the phanerozoic. Solid lines- Vascular land plant diversity 

(in number of species) of the four groups of vascular plants (EP. early vascular plants, PT. pteridophytes, GY. 

gymnosperms, AN. angiosperms) which have successively dominated the terrestrial flora, based on the 

compilation of ca 18 000 fossil plant species citations 
 



PLANTS 
MOLECULAR 

DIVERSITY 

Main Biosynthetic Pathways: 
 Acetic Acid (Polyketides, 
Mevalonic Acid). 
 
Shikimic Acid. 
 
 Mixed. 


