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Evolution
Biological evolution is a genetic change in a population from one generation to another.  The speed and direction of change is variable with different species and at different times.  Continuous evolution over many generations can result in the development of new varieties and species. 
Evolution has several important components:
Microevolution:  is a change in gene frequency within a population. Evolution can be observed over short periods of time .Such a change might happen because natural selection favored the gene, or because some nonresistant genes changed to the resistant version, or because of random genetic drift from one generation to the next.
Macroevolution: Refers to any evolutionary change at the level of species. It means at least the division of a species into two, or the change of a species over long periods of time into another. Any changes that occur at higher levels would have to accumulate over many generations to produce macroevolution. 
[image: http://www.novidadediaria.com.br/wp-content/gallery/evolucao-humana/evolucao-humana-4.jpg]
Mechanisim of Evoluyion
Natural Selection leads to an evolutionary change when some individuals with certain characteristic in a population have a higher survival and reproductive rate than others and pass on these genetic features to their offspring. Evolution acts through natural selection by reproductive and genetic features that are usful to survival individual into future generations. The cumulative effects of natural selection process leads to populations that have developed to succeed in specific environment.
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Genetic drift : Genetic drift is a change in the frequency of an allele within a population over time. In each generation, some individuals may, just by chance, leave behind a few more offspring and genes than other individuals. The genes of the next generation will be the genes of the “lucky” individuals, not necessarily the healthier or better individuals. Smaller populations are more likely to drift than larger populations.
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Mutation: Mutation can be defined as a change in the DNA sequence within a gene or chromosome of a living organism. Many mutations are neither harm nor benefit, Harm mutations can affect the phenotype and in turn, reduce the activity of an organism and increase the sensitivity to several illnesses and disorders. Beneficial mutations can lead to the reproductive success and adaptability of an organism to its environment. These beneficial mutations can be  fixed in the population due to natural selection processes if they help individuals to reach sexual maturity and to successfully reproduce.

Gene Flow: In population genetics, Gene Flow (also known as gene migration) refers to the transfer of genes from the gene pool of one population to another. Gene flow may change the frequency or the range of alleles in the populations due to the migration of individuals or gametes that can reproduce in a different population. The introduction of new alleles increases variability within a population and allows for new combinations of characteristics.
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Evidence of evolution
1- Fossils
When organisms die, they often decompose rapidly leaving no evidences of their existence. Some organisms are protected; the remains of these organisms from a past geologic age embedded in rocks by natural processes are called fossils. They are extremely important for understanding the evolutionary history of life on Earth, as they provide direct evidence of evolution and detailed information on the ancestry of organisms. For fossilization to take place, the remains of organisms must be quickly buried so that decomposition does not occur. Skeletal structures or other hard parts of the organisms also are the most commonly occurring form of fossilized remains.
[image: http://www.proprofs.com/flashcards/upload/q6450523.jpg] [image: http://www.weareteachers.com/images/default-source/blog-images/dinosaurs--amp--paleontology-in-the-classroom.jpg?sfvrsn=0]
2- Comparative anatomy
Comparative anatomy means comparing structural similarities of organisms to determine their evolutionary relationships. Organisms with similar anatomical features are considered to be closely related evolutionarily, and they are share a common ancestor. As a result of the study of evolutionary relationships, anatomical similarities and differences are important factors in determining and establishing classification of organisms.01
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3- Embryology
Comparing the embryo development of different species can provide additional evidence of evolutionary relationships because embryos of closely related species show similar patterns of develop.
 Embryos of many different kinds of animals: mammals, birds, reptiles, fish, etc. look very similar. Many features of one embryo of animal appear in the embryo of another type of animal. For example, fish embryos and human embryos both have gill slits. In fish they develop into gills, but in humans they disappear before birth. This shows that the animals are similar and that they develop similarly, implying that they are related, have common ancestors.
[image: C:\Users\ALETHAR\Desktop\Untitled.jpg]
4- Vestigial organs
Vestigial organs are structures that were thought to be used before by the ancestors of animals. But as evolution continued, they lost all or most of its original function and became functionless because as organisms continued to evolve, they stopped using those structures. Vestigial structures provide a proof to the evolutionary history of a species because they are remnants of structures found in the ancestral species.
Examples of vestigial organs:
· Humans have an appendix that once was a larger functional digestive sack used to digest the high cellulose diet of human ancestors.
· Most humans have wisdom teeth which were once a priority for grinding the heavy cellulose diet of our ancient ancestors.
· Humans have vestigial coccyx bones, remnants of our ancient ancestors' tails.
· Whales and some snakes have very small hind limb bones.
· Flightless birds, such as penguins and ostriches, have vestigial flight wings.
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5- Evidence from genetics
 The genomes of all organisms contain overwhelming evidence for evolution. All living species share the same basic mechanism of heredity using DNA (or RNA in some viruses) to encode genes that are passed from parent to offspring, and which are transcribed and translated into proteins during each organism’s life. Using DNA sequences, biologists quantify the genetic similarities and differences among species, in order to determine which species are more closely related to one another and which are more distantly related.
the structures of the molecules of life reflect descent with modification. Evidence of a common ancestor for all of life is reflected in the universality of DNA as the genetic material, in the near universality of the genetic code, and in the machinery of DNA replication and expression. In general, the relatedness of groups of organisms is reflected in the similarity of their DNA sequences. This is exactly the pattern that would be expected from descent and diversification from a common ancestor.

Source: Boundless. “Evidence of Evolution.” Boundless Biology. Boundless, 08 Jan. 2016. Retrieved 01 Feb. 2016 from https://www.boundless.com/biology/textbooks/boundless-biology-textbook/evolution-and-the-origin-of-species-18/understanding-evolution-124/evidence-of-evolution-498-11724/Bottom of Form
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Theories of Evolution
Many ancient Greeks, Romans, and Chinese as well as in medieval Islamic  scientists study evolution and suggest theories about it .  Evolutionary biologists use several definitions for a species, including the morphological species and the genetic species. The main or the famous theories according to their scientists or the name of the theory, are :
· Anaximander        
Greek philosophers are known as natural philosophers who study of nature and the origin of the world. According to his theory, the first living things came into being suddenly and naturally in water, and after a while some organisms left the water and adapted to living on land. He supposed that the first animals were covered with spiny scales and lived in the seas. As these fish-like organisms evolved, they moved onto land, lost their scaly coverings and eventually became human beings.

[image: C:\Users\ALETHAR\Desktop\whale-evolution.jpg]
· Linnaeus and Hybrids   
In 1744 the great natural scientist Carl Linnaeus proposed that God originally made just a few starting species on an island. He believed that new species within genera came into being through hybridization, but only under the controlling hand of god. He also thought there was a godly order to all organisms and developed his classification system to expose this order. 
· Lamarckism              
It is also called “Theory of inheritance of acquired characters” and was proposed by a great French naturalist, Jean Baptiste de Lamarck in 1809. His theory is based on the inheritance of acquired characters which are defined as the changes (variations) developed in the body of an organism from normal characters, in response to the changes in environment, or in the functioning (use and disuse) of organs(Vestigial organs), in their own life time, to carry out their new needs. 

[image: C:\Users\ALETHAR\Desktop\Evolution of long neck in giraff as per Darwinism_thumb[7].jpg]
· Darwinism (Theory of Natural Selection)
Charles Darwin (1809- 1882), an English naturalist, was the most famous figure among the biologists of the 19th century. He made an extensive study of nature for over 20 years; he developed a theory that all species derived from common ancestors through a process called natural selection. Natural selection is considered to be the biggest factor resulting in the diversity of species and their genomes. 
[image: C:\Users\ALETHAR\Desktop\La_teor_a_de_la_evoluci_n_de_las_especies.jpg]

The principles of Darwin's work and his theory are stated below:   
1- Members of a population have heritable variations 
2- In a population, more individuals are produced each generation that can survive or reproduce 
3-Some individuals have adaptive characteristics that enable them to survive and reproduce better than other individuals 
4- An increasing proportions of individuals in succeeding generations have the adaptive characteristics, due to the genetic inheritance of traits 
5- The result of natural selection is a population adapted to it 
· Mutation Theory of Evolution    
The mutation theory of evolution was proposed by a Dutch botanist, Hugo de Vries . So according to mutation theory, continuous variations but by sudden appearance of variations, which he named as mutations, Mutations are hereditable and occur during gametogenesis or fertilization. De Vries believed that mutations can be progressive or regressive. Progressive mutations involve the appearance of new hereditary properties. Regressive mutations, which involve the loss of existing properties, indicate the origin of varieties. 
· Synthetic Theory of Evolution (Neo-Darwinism)
The detailed studies of Lamarckism, Darwinism and Mutation theory of evolution showed that no single theory is fully satisfactory. Neo-Darwinism is a modified version of theory of Natural Selection and is a combination between Darwin’s and de Vries theories.
 Synthetic theory of evolution was designated by Huxley and other scientists (1942). It assures the importance of populations as the units of evolution and the central role of natural selection as the most important mechanism of evolution. The Synthetic theory of evolution mix the random variations or mutations of the genetic information and accepts this mechanism as part of the evolution that, together with the mechanism of the natural selection, produce evolution as a whole.



Lab 3

Biodiversity
Biological diversity – or biodiversity – is the term given to the variety of life on Earth. It is the variety within and between all species of plants, animals and micro-organisms and the ecosystems within which they live and interact. Biodiversity comprises all the millions of different species that live on our planet, as well as the genetic differences within species. It also refers to the multitude of different ecosystems (deserts, forests, wetlands, mountains, lakes, rivers, and agricultural landscapes) in which species form unique communities, interacting with one another and the air, water and soil. In biodiversity, each species, no matter how big or small has an important role to play in ecosystem. Various plant and animal species depend on each other for what each offers and these diverse species ensures natural sustainability for all life forms. A healthy and solid biodiversity can recover itself from variety of disasters. Loss of an individual species can have various different effects on the remaining species in an ecosystem. These effects depend upon the how important the species is in the ecosystem. Some species can be removed without apparent effect, while removal of others may have enormous effects on the remaining species. 
Biodiversity increases when new genetic variation is produced, a new species arises, or a new ecosystem (or habitat) is formed.
Biodiversity decreases when the genetic variation within a species decreases, a species becomes extinct, or an ecosystem (or habitat) is lost.

[image: http://image.slidesharecdn.com/biodiversityand-140104022116-phpapp01/95/biodiversity-and-its-conservation-2-638.jpg?cb=1388802230]
There are three common ways to measure diversity:
1-Species richness
Species richness is the number of different species present in an area,also it is a qualitative description . The more species present in a sample the ‘richer’ the area. This, More species does not always mean more biodiversity because there may not be many individuals of each species (evenness).
2- Species evenness
Species evenness is the degree of equitability in the distribution of individuals among species,it is a quantitative and abundance measurement of individuals in each species . Greater evenness signifies less variation in the numbers of individuals of each species. Maximum evenness occurs when the number of individuals among all species is the same.
When both species richness and species evenness increase, there is by definition an increase in BIODIVERSITY.
3- Difference 
An area had fewer species, but those species were more distantly related have a higher diversity than an area with many species is considered to have high diversity, but what if those species are all very closely related. 
Three sample areas are given, each of which is most diverse in a different way. (area 1) has the greatest number of species, four in total. But half of the individuals in the sample are from the same species. (area 2) has fewer species, only three, but it has a greater evenness; there is an equal chance of getting an individual from each of the three species. (area 3) has even fewer species, just two, but it has the greatest difference. While the other samples contain only insect species, this one contains both insects and a mammal, which is very distantly related to insects.
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Benefets of Biodiversity
One of the reasons biodiversity is important is because it helps to keep the environment in a natural balance.
The benefits of biodiversity conservation can be categorised as follows:
I. BIOLOGICAL RESOURCES
· Food for humans and for cultivated animals
· Medicinal and pharmaceutical resources
· Breeding stocks, population reservoirs
· Resources not yet identified (future resources)
· Wood products
· Ornamental plants and animals
· Potential agents for crop improvement or biological control
II. ECOSYSTEM SERVICES
1. Protection of water resources
2. Soils formation and protection
3. Nutrient storage and cycling
4. Pollution breakdown and absorption
5. Contribution to climate stability
6. Maintenance of ecosystems
7. Recovery from unpredictable events
III. SOCIAL BENEFITS
1. Research, education and monitoring
2. Recreation & tourism
3. Cultural values

Biodiversity is dividing into three levels:

•  Species diversity

•  Genetic diversity

• Ecosystem diversity. 
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Species diversity
Species diversity is a measure of the diversity within an ecological community that incorporates both species (the number of species in a community) and the evenness of species' abundances. Species diversity is one component of the concept of biodiversity.
Species diversity is defined as the number of species and abundance of each species that live in a particular location. The number of species that live in a certain location is called species richness. Abundance is the number of individuals of each species. 
Trophic pyramid
Because all species are specialized in their diets, each trophic pyramid is made up of a series of interconnected feeding relationships called food chains. food chain is the transfer of energy from one organism to another.  The levels of a food chain (food pyramid) are called Trophic levels. The trophic level of an organism is the level it holds in a food pyramid.
a) The first level is called Producers; Green plants absorb some of the Sun’s light energy to make their own food by photosynthesis.
b) The second level of the food chains is called the Primary Consumer. These consume the green plants. Animals in this group are usually herbivores. Examples include insects, sheep, caterpillars and even cows.
c)  The third in the chain are Secondary Consumers. These usually eat up the primary consumers and other animal matter. They are commonly called carnivores and examples include lions, snakes and cats.
d)  The fourth level is called Tertiary Consumers. These are animals that eat secondary consumers. 

e) Quaternary Consumers eat tertiary consumers.
f) At the top of the levels are Predators. They are animals that have little or no natural enemies. They are the ‘bosses’ of their ecosystems. Predators feed on preys. A prey is an animal that predators hunt to kill and feed on. Predators include owls, snakes, wild cats, crocodiles and sharks. Humans can also be called predators.
Decomposers:  Decomposers are a special group of organisms that obtain their food by consuming dead or decaying organisms and break them down into small molecules called "nutrients." Some of these nutrients enter the soil and are dissolved in water where they can be taken up by plants through their roots. Decomposers can be fungi, bacteria, insects and small animals such as crabs.

Symbiosis
Symbiotic relationships are a special type of interaction between species. The relationship can consist of two animals, two plants, a plant and an animal, or even a fungus and algae. Sometimes beneficial, sometimes harmful, these relationships are essential to many organisms and ecosystems, and they provide a balance that can only be achieved by working together. These Symbiotic relationships are:             
· Commensalism
Commensalism is a type of relationship between individuals of two species in which one species obtains food or other benefits from the other without either harming or benefiting the latter. 
Known examples of a commensalism is the remora that lives in close association with sharks or other larger fish. The Remora has a sucker on top of its head, which allows it to stick itself to the shark ,the sucker-fish is small and does not injure the shark but it uses the shark as transportation and protection and lives on the scraps formed as the shark eats its prey. 
[image: C:\Users\ALETHAR\Desktop\6.Commensalism.1.jpg]
Another example of commensalism between two species of animals involves birds hunting for food near cattle. When the cattle eat grass or other plants, nearby insects are exposed to the birds, who then need to exert less time and effort to find a meal. The birds in this relationship benefit from the actions of the cattle, but the cattle do not benefit and are not harmed by the actions of the birds.
[image: http://greatneck.k12.ny.us/GNPS/SHS/dept/science/krauz/bio_h/images/53_10Commensalism_UP.jpg]

· Mutualism 
A mutualistic relationship is when two organisms of different species "work together," each benefiting from the relationship.
  An example of mutualism. Bees are excellent pollen collectors, they have hairs on their bodies that pick up pollen when they land on a flower. This bee is pollinating the flower so the flower can grow and reproduce better. The bee is also benefiting from this because it gets energy from the pollen. This is an example of mutualism because both organisms are getting benefited from what is going on.

[image: http://www.beesnwasps.com/images/pages/flower-one.jpg]

Another example of mutualism, both of these two different organisms are being benefited from what the bird is doing. The bird is cleaning the crocodile's teeth, which helps the crocodile, and the bird is getting food. They have made a sort of agreement where the crocodile won't close its mouth as long as the bird does its job. Both these two different organisms are benefiting here.
[image: C:\Users\ALETHAR\Desktop\281375.jpg]

· Parasitism 
Is a relationship between two species of plants or animals, the organism which benefits is known as the 'parasite', while the one which has to bear the brunt of the relationship is known as the 'host'.
 Parasites come in many shapes and sizes, and include viruses and bacteria, various worms, plants, fungi, insects
[bookmark: ref51575]They are further grouped into two categories:
Ectoparasites, which live on the host organism's body including ticks, fleas,leeches, and lice.
Endoparasites, which live inside the host organism's body such as bacteria or viruses and protozoan .
As an example, tapeworms live in the digestive system of a large variety of animals. The tapeworms have no digestive system of their own, but absorb nutrients through their skin from partially digested food as it passes through the host.
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Parasitic nematodes cause diseases such as river blindness and elephantiasis, which results in blocked lymph flow and causes swellings in the body.
Dodder is a common parasitic plant found growing throughout the world. It grows as a twining vine throughout the leaves and branches of its host plant. Dodder is considered a pest in some areas as it tends to smother its host plant, making it difficult to grow. 
[image: http://www.kitterylandtrust.org/images/dodder_01_small.jpg]
· Predation
[bookmark: predation]This is possibly the most familiar type of symbiosis. A predator is an organism that eats another organism. The prey is the organism which the predator eats. Predator and prey evolve together. The prey is part of the predator's environment. The predator species kills and consumes the prey species. Predators usually possess excellent senses to find their prey and special abilities to capture the prey. Predators can be fierce hunters like tigers and eagles and sharks, or they can be small and unassuming like dragonflies, bats, and moles. Many plant also considered as Predator plant
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Lab 5
 Genetic diversity
Genes contain the information necessary for all life on Earth. They are passed on from parents to offspring, and contain the information that builds and maintains cells and determines the essential physical and biochemical characteristics of each organism.
Genetic diversity or Genetic variation is the amount of variation observed between DNA sequences from distinct individuals of a given species. Genetic diversity serves as a way for populations to adapt to changing environments. With more variation, it is more likely that some individuals in a population will possess variations of alleles that are suited for the environment. Those individuals are more likely to survive to produce offspring bearing that allele. The population will continue for more generations because of the success of these individuals. Genetic diversity is important because it helps maintain the health of a population, by including alleles that may be valuable in resisting diseases, pests and other stresses.
Genetic variation occurs includ 1) gene flow 2) mutation 3) Genetic Recombination 2) Mutation
Mutation is a permanent change in the DNA sequence that makes up a gene. Mutations range in size from a single DNA building block to a large segment of a chromosome. Mutations in somatic cells (nonreproductive cells) can cause problems, such as cancer, in an organism but are not heritable. Mutations in reproductive cells (gametes) are inherited to the offspring. Mutation plays an important role in evolution; it is the first step of evolution because it creates a new DNA sequence for a particular gene.
 Mutations can be caused by
     Exogenous factors: environmental factors such as sunlight, radiation, and smoking can cause mutations.
     Endogenous factors: errors during DNA replication can lead to genetic changes as can toxic by-products of cellular metabolism.
Mutation can be categorized by its effect on fitness. 
· Benefi cial mutations, these mutations can increase an organism's chance for survival and usually occur over a course of many generations producing offspring. e.g A gene responsible for disease susceptibility can be mutated in order to give resistance to plant against a particular disease, A mutation in humans makes bones strong   
· A harmful mutation, these mutations can affect an organism by decreasing it's chances for survival in the natural environment. Examples of harmful mutations include those that lead to serious genetic disorders such as cystic fi brosis or Huntington’s disease.
· A neutral mutation these mutations do not show any advantages or disadvantages to an organism.  In fact, many organisms may have mutated genes and not know it all because it does not show through on its phenotype and does not affect the structure or function of the gene in the cell at all.
[image: https://www.nlm.nih.gov/medlineplus/ency/images/ency/fullsize/18135.jpg]

Mutations can be classified by effect on function
· Loss-of-function mutations, result in the gene product having less or no function , When the allele has a complete loss of function 
· Gain-of-function mutations change the gene product such that its effect gets stronger or replaced by a different and abnormal function. 
· Dominant negative mutations have an altered gene product that acts antagonistically to the wild-type allele. These mutations usually result in an altered molecular function (often inactive) and are characterized by a dominant or semi-dominant phenotype. In humans, Marfan syndrome is an example of a dominant negative mutation  
· Lethal mutations are mutations that lead to the death of the organisms that carry the mutations.
[image: https://mmcneuro.files.wordpress.com/2013/07/dissection8.jpg?w=420&h=315]

There are two types of mutations: (1) Gene mutations or point mutations, and                (2) Chromosomal mutations.
1. Gene mutations:
Genes are segments of DNA located on chromosomes. A gene mutation or point mutationis defined as an alteration in the sequence of nucleotides in DNA. This change can affect a single nucleotide pair or larger gene segments of a chromosome.
Example for point mutationis , in sickle cell anemia, the mutation of a single gene causes a slight change in the structure of the protein molecule of hemoglobin, and because of that slight change, the blood cell that carries the hemoglobin takes a sickle shape.

(only three). [image: https://www.sicklecellsocietyireland.org/images/Other/About%20Sickle%20Cell%20Pics/Scd%20Blood%20Clot.jpeg]
2.  Chromosomal mutations:
Another way for the genetic traits of an organism to be altered is through changes involving whole chromosomes or parts of chromosomes. Chromosome mutations can result in changes in the number of chromosomes in a cell or changes in the structure of a chromosome.  Chromosomal mutations is iether change the number of chromosomes or 
Chromosome Number Changes  
a) aneuploidy occur as a result of failure of homologous chromosomes to separate properly during meiosis or mitosis. It produces individuals with either extra chromosomes or missing chromosomes.  

[image: C:\Users\ALETHAR\Desktop\JCI0320401.f6.jpg]

	
Down syndrome is an example of an Individuals have an extra chromosome on autosomal chromosome 21.  
[image: http://www.het-werner-syndroom.com/images/trisomy.gif]   [image: نتيجة بحث الصور عن ‪down syndrome baby‬‏]


b)Polyploidy is A chromosome mutation that results in individuals with more than one set of chromosomes in a cell. It is very common in plants because they can reproduce asexually, but rare in animals.

[image: C:\Users\ALETHAR\Desktop\polyploid_strawberry.JPG]
· Chromosome Structure Changes
Chromosome structure changes are often harmful to an individual leading to developmental difficulties and even death. There are several types of chromosome structure changes that can occur. Some of them include:
· Deletion: a deletion involves the loss of a piece of chromosome. If a chromosome breaks and the parts do not reattach, the pieces may be lost during cell division. 
· Duplication: Duplications are produced when extra copies of genes are generated on a chromosome.
· Inversion: In an inversion, the broken chromosome segment is reversed and inserted back into the chromosome. If the inversion encompasses the centromere of the chromosome, it is called a pericentric inversion. If it involves the long or short arm of the chromosome and does not include the centromere, it is called a paracentric inversion.
· Translocation:  The piece of chromosome detaches from one chromosome and moves to a new position on another chromosome.

[image: C:\Users\ALETHAR\Desktop\271.jpg]
3) Genetic Recombination
Genetic recombination refers to the process of recombining genes to produce new gene combinations that differ from those of either parent. Genetic recombination produces genetic variation in organisms that reproduce sexually. It happens as a result of the separation of genes that occurs during gamete formation in meiosis, the random uniting of these genes at fertilization, and the transfer of genes that takes place between homologous chromosome pairs in a process known as crossing over.
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Ecosystem diversity
It is the variation in the ecosystems found in a region or the variation in ecosystems over the whole planet. Ecological diversity includes the variation in both terrestrial and aquatic ecosystems. Ecological diversity can also take into account the variation in the complexity of a biological community, including the number of different niches, the number of trophic levels and other ecological processes. An example of ecological diversity on a global scale would be the variation in ecosystems, such as deserts, forests, grasslands, wetlands and oceans. Ecological diversity is the largest scale of biodiversity, and within each ecosystem, there is a great deal of both species and genetic diversity. There are two components in ecosystem: Biotic components and Abiotic components.

Soma phenomena that are related to ecosystem
A- Adaptation
Adaptation is a term used to describe the ways in which organisms change over time in response to the changing demands of their environment. An adaptation is a mutation, or genetic change, that helps an organism, such as a plant or animal, survives in its environment, it is passed down from one generation to the next. An adaptation in nature is acquired through evolution and conveys some type of advantage that helps a species to pass its genetic material along to another generation. It typically takes one of three forms: structural, physiological or behavioral.

Structural Adaptations
Structural adaptations are the physical features of an organism that help it to survive and succeed in its environment. Structural adaptations can affect the way the creature moves, eats, reproduces or protects itself. Some examples include:
· some plants have adapted to life in the desert by storing water in their thick stems and leaves.
· thick layer of blubber (fat) keeps the polar bear warm while swimming in cold water .
· The shape of a bird's beak.

[image: http://www.gardeningknowhow.com/wp-content/uploads/2015/04/drought-desert-plant.jpg]
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Behavioral Adaptations
Is the process by which an organism or a species changes its pattern of action to better suit its environment. It is contrasted with structural adaptation. It is the way an animal reacts or behaves in certain situations. Some examples include:
 1. Migration - seasonal or periodic movement of animals in response to changes in climate or food availability, or to ensure reproduction.
2. Hibernation – adaptive winter survival technique where animal becomes inactive and all body processes slow down. 
3. A spider spinning a web to an innate behavior which allows the spider to obtain food and aids in reproduction. 
[image: https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcSNBXeM2RTHCE6cIWze-e9Lr297bNiptoV5Hi9nFXF69YoL7988]
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Functional Adaptation
Functional adaptation is an adaptation that involves changes over time and is useful for survival based on body chemistry and metabolism. Some examples include:
1-Increase in heart rate when you exercise . Your body automatically makes your heart beat faster to supply more blood to your muscle.
2-A snake can kill and eat a prey because its body chemistry can produce poison. The production of poison is a functional adaptation because it helps the snake obtain food and therefore survive. 
3-Some yeast can respire both aerobically and anaerobically depending on the availability of oxygen.
B-Reproductive isolation
Reproductive isolation refers to when two groups of animals live close enough to one another to interact but a conditions as physiological or physiological  or behavioral  differences or geographical barriers,  that prevent potentially  to interbreed with one another. There are many reasons why two organisms cannot mate , the two major reasons are - pre-zygotic barriers and post-zygotic barriers.
--Pre-zygotic barriers are obstacles that are present before an egg can be fertilized. The prezygotic isolation mechanisms are :
a) Temporal isolation, the two species never come into contact with each other because they are not active at the same time, or they have different mating seasons. 
b) Ecological isolation, the species have the same range but do not come across one another because they are eating different foods, living in different habitats, or are mating in different areas.
c) Behavioral isolation, one species does not know the mating ritual of the other species or rituals are slightly different, so no mating occurs between them. 
d) Mechanical isolation, the animals actually try to mate, but are physically unable.   

--Post-zygotic barriers mean the animals mated but no offspring no offspring are produced after mating. The postzygotic reproductive isolation mechnisms are the following:
a) Gametic incompatibility. sperm and egg are not compatible, unable to combine.
b) Zygotic mortality. the egg and sperm have met and fused, but the zygote dies without further development.
c) Hybrid inviability. mating occurs and a hybrid is produced, but it does not develop properly and typically dies early.
d) Hybrid sterility. Hybrid is viable, but resulting adult is sterile. 
e) Hybrid breakdown. First generation (F1) hybrids are viable and fertile, but further hybrid generations (F2 and backcrosses) may be inviable or sterile.


C- Extinction
In biology and ecology, extinction is the end of an organism or of a group of organisms (taxon), normally a species. The moment of extinction is generally considered to be the death of the last individual of the species, although the capacity to breed and recovermay have been lost before this point. Extinction therefore becomes a certainty when there are no surviving individuals that can reproduce and create a new generation.
Causes of Extinction
A. Loss of habitat
One of the greatest causes of animal endangerment is the loss of habitat. Some of the causes of loss habitat are human by fill swamps and marshes, dam rivers and cut down trees to build homes, roads and other developments. Agriculture is another major cause of lost habitat. Not only is more land being used to grow crops all the time, but the pesticides uses to grow these crops run off the land polluting streams and lakes.
B. Illegal Killing, Hunting or Poaching
Hunting and poaching rare plants and animals is a human cause of extinction or decline of certain species that are endemic to a small geographic area, or have a small or slow-regenerating population overall.
C. Pollution
Pollution if found in many forms: air pollution, water pollution and waste pollution. Air pollution is caused by city traffic, coal burning power plants and various chemical industries. Another very serious affect of air-born pollution is when the particles attach to rain droplets or snow and fall back to earth, this is called acid rain. Water pollution is also responsible for killing plants, animals and fish all over the world. Industries all over the world contaminate the water with chemicals and petroleum products. 
D. Disease
Each species has defense mechanisms like immunities and the ability to fight disease. With the changing climate and landscape certain species are losing their ability to fend off disease. They are becoming more susceptible to disease and epidemics, which can lead to their eventual extinction.
E. Introduction of predators or competitors
Predators are the natural enemy of all prey animals. In a healthy environment there is a correct balance between the amount of predators and their prey. Problems arise when predators are introduced by humans, or wander into areas where there are too few prey animals to support them. 

Ways to protect animals from extinction
1) Protection and encouraging their breeding.
2) Preservation of their habitats.
3) Regulation on hunting.
4) Ban on international trade in rare animals.
5) Stopping overexploitation of useful products from wildlife.
6) Establishment of national parks and sanctuaries to protect wild life.
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