
Extinction
In biology and ecology, extinction is the cessation of existence

of a species or group of taxa, reducing biodiversity.

The moment of extinction is generally considered to be the death of the last
individual of that species (although the capacity to breed and recover may have been lost
before this point).

Because a species potential range may be very large, determining this moment is
difficult, and is usually done retrospectively.

This difficulty leads to phenomena such as Lazarus taxa, where a species presumed
extinct abruptly "re-appears" (typically in the fossil record) after a period of apparent
absence.

Through evolution, new species are created by speciation - where new varieties of
organisms arise and thrive when they are able to find and exploit an ecological niche - and
species become extinct when they are no longer able to survive in changing conditions or
against superior competition.

A typical species becomes extinct within 10 million years of its first appearance,
although some species, called living fossils, survive virtually unchanged for hundreds of
millions of years.

There are two types of extinction:

background extinction, which is a natural part of evolution,
andmass extinction, which typically means some form of catastrophic event (such as

a volcano eruption or an asteroid hitting the Earth) has decimated plant and animal life.

Background extinction

The ongoing extinction of individual species due to environmental or ecological factors
such as climate change, disease, loss of habitat, or competitive disadvantage in relation to
other species. Background extinction rate, or normal extinction rate, refers to the
number of species that would be expected to go extinct over a period of time, based on
non-anthropogenic (non-human) factors. ... For example , a high estimate is that 1 species
of bird would be expected to go extinct every 400 years.

Mass extinction

The extinction of a large number of species within a relatively short period of geological time,

thought to be due to factors such as a catastrophic global event or widespread environmental change

that occurs too rapidly for most species to adapt. At least five mass extinctions have been identified

in the fossil record, coming at or toward the end of the Ordovician, Devonian, Permian, Triassic, and

Cretaceous Periods. The Permian extinction, which took place 245 million years ago, is the largest

known mass extinction in the Earth's history, resulting in the extinction of an estimated 90 percent of

marine species.

In the Cretaceous extinction, 65 million years ago, an estimated 75 percent of species, including the

dinosaurs, became extinct, possibly as the result of an asteroid colliding with the Earth. 



Causes

Genetics and demographic phenomena

If adaptation  increasing population  fitness is slower than environmental
degradation plus the accumulation of slightly deleterious mutations, then a population will
go extinct. Smaller populations have fewer beneficial mutations entering the population
each generation, slowing adaptation. It is also easier for slightly deleterious mutations
to fix in small populations.

Limited geographic range is the most important determinant of genus extinction at
background rates but becomes increasingly irrelevant as mass extinction arises. Limited
geographic range is a cause both of small population size and of greater vulnerability to
local environmental catastrophes.

Genetic pollution

Extinction can threaten species evolved to specific ecologies through the process
of genetic pollution—i.e., uncontrolled  hybridization , introgression  genetic swamping which
leads to homogenization or out-competition  from the introduced (or hybrid) species. Endemic
populations can face such extinctions when new populations are imported or selectively
bred by people, or when habitat modification brings previously isolated species into contact.

Habitat degradation

Habitat degradation is currently the main anthropogenic cause of species
extinctions. The main cause of habitat degradation worldwide is agriculture, with urban
sprawl, logging, mining and some fishing practices close behind. The degradation of a
species' habitat may alter the fitness landscape to such an extent that the species is no
longer able to survive and becomes extinct.

Predation, competition, and disease

In the natural course of events, species become extinct for a number of
reasons, including but not limited to: extinction of a necessary host, prey or pollinator,
inter-species competition, inability to deal with evolving diseases and changing
environmental conditions (particularly sudden changes) which can act to introduce novel
predators, or to remove prey.

Coextinction
Coextinction refers to the loss of a species due to the extinction of another;

for example, the extinction of parasitic insects following the loss of their hosts. Coextinction can
also occur when a species loses its pollinator , or to predators  in a food chain who lose their
prey.

Climate change

Extinction as a result of climate change has been confirmed by fossil
studies. Particularly, the extinction of amphibians during the Carboniferous Rainforest
Collapse, 305 million years ago. A 2003 review across 14 biodiversity research centers
predicted that, because of climate change, 15–37% of land species would be "committed to
extinction" by 2050. The ecologically rich areas that would potentially suffer the heaviest
lossesinclude the Cape Floristic Region, and the Caribbean Basin. These areas might see
a doubling of present carbon dioxide levels and rising temperatures that could eliminate
56,000 plant and 3,700 animal species. Climate change has also been found to be a factor
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in habitat loss and desertification.

Effects of Extinction

The results of a study released in the summer of 2011 have shown that the
decline in the numbers of large predators like sharks, lions and wolves is disrupting
Earth's ecosystem in all kinds of unusual ways. The study, conducted by scientists
from 22 different institutions in six countries, confirmed the sixth mass extinction.
The study states that this mass extinction differs from previous ones because it is
entirely driven by human activity through changes in land use, climate, pollution,
hunting, fishing and poaching. The effects of the loss of these large predators can be
seen in the oceans and on land.

 collapses and ecosystem shifts the Earth has seen in recent centuries. Fewer

cougars in the western US state of Utah led to an explosion of the deer

population. The deer ate more vegetation, which altered the path of local

streams and lowered overall biodiversity.

 In Africa, where lions and leopards are being lost to poachers, there is a surge

in the number of olive baboons, who are transferring intestinal parasites to

humans living nearby.

 In the oceans, industrial whaling led a change in the diets of killer whales, who

eat more sea lions, seals, and otters and have dramatically lowered the

population counts of those species.

The study concludes that the loss of big predators has likely driven
many of the pandemics, population

Disappearing Frogs

Around the world, frogs are declining at an alarming rate due to
threats like pollution, disease, and climate change. Frogs bridge the gap between
water and land habitats, making them the first indicators of ecosystem changes.

Nonnative Species
Scoop a handful of critters out of the San Francisco Bay find many

organisms from far away shores. Invasive kinds of mussels, fish, and more are choking out

native species, challenging experts around the state to change the human behaviour that
brings them here.

Cretaceous-Tertiary Mass Extinction
Probably the best-knownmass extinction event took out all the dinosaurs on Earth.

This was the fifth mass extinction event, called the Cretaceous-TertiaryMass Extinction, or

K-T Extinction for short.



Although the  Permian Mass Extinction, also known as the "Great Dying," was much

larger in the number of species that went extinct, the K-T Extinction is the one most people

remember because of public fascination with dinosaurs.

The K-T Extinction divides the Cretaceous Period, which ended the Mesozoic Era,

and the Tertiary Period at the start of the Cenozoic Era, which we currently live in.

The K-T Extinction happened around 65 million years ago, taking out an estimated 75%

of all living species on Earth at the time. Many people know that land dinosaurs were

casualties of this major mass extinction event, but numerous other species of birds,

mammals, fish, mollusks, pterosaurs, and plesiosaurs, among other groups of animals, also

went extinct.

Significance of the K-T extinction

It was one of the "Big Five" extinctions. Although not the largest, it may be one

of the most significant, because:

 It caused a major change in both marine and land ecosystems. Before the K-T

extinction about 50% of known marine species were sessile, and after it only about 33%

were sessile. On the land it most famously exterminated the dinosaurs and so made it

possible for mammals to become the dominant land vertebrates - and hence paved the

way for human evolution.

 It marks the end of the Cretaceous Period and the beginning of the Tertiary

Period. In fact it changed ecosystems so much that it is regarded as the boundary

between the Mesozoic and Cenozoic eras.

Casualties and survivors of the K-T extinction
Marine

Groups which became totally extinct include:

 Ammonoids , which are currently thought to have fed on plankton.

 Rudists, a group of clams which were the major reef-builders of the Cretaceous and

also fed on plankton.

 Inoceramids, giant relatives of modern scallops - they also fed on plankton.
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 Mosasaurs, giant lizards which were the top marine predators.

 Plesiosaurs, another group of large reptilian marine predators.

Planktonic organisms suffered heavy losses, notably the coccolithophorids (chalk-forming

nanoplankton algae which largely gave the Cretaceous period its name).

Terrestrial

Groups which became totally extinct include:

 Non- avian dinosaurs. Note: most paleontologists regard birds as the surviving

dinosaurs.

 Pterosaurs

Groups which suffered heavy losses include:

 Birds. Some groups became extinct, including Enantiornithes and Hesperornithiformes.

 Marsupials. The Northern hemisphere family of marsupials became extinct, but those in

Australia and South America survived.

 Freshwater mussels and snails also suffered heavy losses in North America.

 In North America, as many as 57% of plant species may have become extinct. The

Paleocene recovery of plants began with a " fern spike" like that which signals the

recovery from natural disasters (e.g. the 1980 Mount St. Helens eruption).

But some other groups were relatively unaffected:

 Insects. These show no sign of reduced diversity, unlike at the Permo-Triassic

extinction.

 Amphibians

 Turtles

 Lepidosaurs. These include tuataras, lizards, snakes and amphisbaenians.

 Champsosaurs (semi-aquatic archosauromorphs) - they later died out in the

early Oligocene.

 Crocodilians

 Modern birds ( Aves)

 Monotremes, egg-laying mammals.

 Multituberculates, although they later became extinct in the early Oligocene.

 Placentals, the ancestors of most modern mammals.
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Theories

A good theory of the K-T extinction should:

 explain all of the losses, not just focus on a few groups such as dinosaurs.

 explain the selectivity of the extinction, i.e. why particular groups of organisms died out

and why others survived.

 provide killing mechanisms which are strong enough to cause a mass extinction but not

a total extinction.

 be based on events or processes that can be shown to have happened, not just

inferred from the extinction.

Evidence
North American fossils

At present the most informative sequence of dinosaur-bearing rocks in the world from
the K–T boundary is found in western North America, particularly the late
Maastrichtian-age Hell Creek Formation of Montana.

Comparison with the older Judith River Formation (Montana) and Dinosaur Park
Formation (Alberta), which both date from approximately 75  Ma, provides information on
the changes in dinosaur populations over the last 10 million years of the Cretaceous.
These fossil beds are geographically limited, covering only part of one continent.

Marine fossils

The mass extinction of marine plankton appears to have been abrupt and right at the K–T
boundary. Ammonite genera became extinct at or near the K–T boundary; there was a
smaller and slower extinction of ammonite genera prior to the boundary associated with a
late Cretaceous marine regression. The gradual extinction of most inoceramid bivalves
began well before the K–T boundary, and a small, gradual reduction in ammonite diversity
occurred throughout the very late Cretaceous.

Further analysis shows that several processes were in progress in the late Cretaceous
seas and partially overlapped in time, then ended with the abrupt mass extinction. The
diversity of marine life decreased when the climate near the K–T boundary increased in
temperature.

The temperature increased about three to four degrees very rapidly between
65.4–65.2 million years ago, which is very near the time of the extinction event. Not only
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did the climate temperature increase, but the water temperature decreased, causing a
drastic decrease in marine diversity.

Megatsunamis

The scientific consensus is that the asteroid impact at the K–T boundary
left megatsunami  deposits and sediments around the area of the Caribbean Sea and Gulf
of Mexico, from the colossal waves created by the impact.

These deposits have been identified in the La Popa basin in northeastern Mexico, platform
carbonates in northeastern Brazil, in Atlantic deep-sea sediments, and in the form of the
thickest-known layer of graded sand deposits, around 100 m (330 ft), in the Chicxulub
crater itself, directly above the shocked granite ejecta.

The megatsunami has been estimated at more than 100 m (330 ft) tall, as the asteroid fell
into relatively shallow seas; in deep seas it would have been 4.6 km (2.9 mi) tall.

Fossils in sedimentary rocks deposited during the impact

Recently, fossiliferous sedimentary rocks deposited during the K–T impact have been found
in the Gulf of Mexico area, including tsunami wash deposits carrying remains of
a mangrove-type ecosystem, evidence that after the impact water sloshed back and forth
repeatedly in the Gulf of Mexico, and dead fish left in shallow water but not disturbed by
scavengers: "This layer is the K-T boundary ."
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