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Paleogeographie
Il semble y a avoir eu 6 super-continents, préiode de 500My. A tectonique des plaques : ocean en extension/contraction (rides vs zone subduction)

Formation des continents

L'Archéen, la période la plus vieille du Précambrien, a vu la formation des premiers noyaux continentaux, alors qu'au Protérozoïque, c'est l'augmentation du volume des masses continentales par leur accrétion qui a dominé.
Iapétus
600 océan entre Laurentia et Baltica
430 Rhéïque
L'espace océanique entre, au nord Laurentia et Baltica, et au sud Gondwana
[image: image1]
[image: image2]
[image: image3]
Pangée de Wegener, une grande masse continentale issue du rassemblement de plusieurs masses de plus petites dimensions qui ont mis près de 250 Ma à se réunir. Ce mégacontinent de la Pangée va demeurer stable jusqu'à la fin du Trias, soit pour une période d'environ 50 Ma, où il commencera à se fragmenter pour donner naissance entre autre à l'Atlantique :

Rodinia : 650

Laurentia, Baltica, siberia, Gondwana, micro-continents
500 Ocean Iapetus: Laurentia-Baltica, se refereme, arc volcanique, app oc. Rheique

410, 390: orogenese Caledonides, Appalaches, rapprochement de tt les cont
310 : debut collision Laurentia, Gondwana

250 : fin collision : Pangea.
Au nord, il s'est formé entre Baltica et la Russie, la chaîne des Ourals
Dansgaard-Oeschger events are rapid climate fluctuations during and at the end of the last ice age. There were 23 such events between 110,000 and 23,000 years BP.

In the Northern Hemisphere, they take the form of rapid warming episodes, each followed by gradual cooling. The pattern in the Southern Hemisphere is different, with slow warming and much smaller temperature fluctuations.

changements très rapides de la température locale au cours de la dernière période glaciaire (entre 100 000 et 12 000 ans avant l'actuel).
Ces événements correspondent à des réchauffements importants (plus de la moitié d'un changement glaciaire interglaciaire) et rapides (des réchauffements d'au moins 10°C susceptibles de se développer en moins de 300 ans, à comparer à la durée d'une entrée ou d'une sortie de glaciation, de l'ordre de 10 000 ans), suivis d'un retour plus lent aux conditions glaciaires.
Ces événements se succèdent tous les 1500 à 5000 ans et sont également identifiés dans des indices de changement de circulation atmosphérique (composition chimique de la glace) et de changements de cycle de l'eau via les teneurs atmosphériques de certains gaz à effet de serre (la teneur des bulles d'air de la glace en méthane et en oxyde nitreux augmente de 30% pendant les réchauffements des D/O).
L'origine ?
Toutes les variations climatiques rapides sont accompagnées de fonte massive d'icebergs dans les hautes latitudes de l'océan Atlantique Nord. De telles injections d'eau douce sont susceptibles de ralentir, voire supprimer les formations d'eau profonde NADW et de perturber profondément la circulation globale de l'océan. Les changements climatiques rapides en période glaciaire sont donc très certainement reliés à des changements de modes de la circulation thermohaline glaciaire, avec un mode froid et stable (sans convection profonde en Atlantique Nord) et un mode plus chaud et instable avec convection profonde en Atlantique Nord (correspondant aux phases chaudes des D/O). La «bascule» du transport nord-sud de chaleur associé à ces changements de circulation thermohaline semble confirmée au moins pour quelques événements marqués (8, 12, 17), à la sortie d'événements de Heinrich : l'Antarctique se réchauffe alors que le Groenland est encore froid ; lorsque le Groenland se réchauffe brutalement, l'Antarctique entame un refroidissement. 

Cependant, même si l'implication de la circulation thermohaline est reconnue, la cause de ce basculement entre deux modes reste encore à déterminer : est-ce une oscillation interne à l'océan ? Une oscillation couplée entre océan et calottes glaciaires ? Faut-il des forçages externes au système climatique pour les déclencher ? Ces oscillations sont-elles présentes même faiblement pendant les périodes interglaciaires ? Autant de sujets de recherche. . . 

Certains modèles simplifiés d'océan suggèrent, sans intervention des calottes glaciaires, une oscillation naturelle à une période de 1500 ans entre deux modes instables. Des processus de résonance de modes propres du système climatique par rapport à des forçages cycliques externes (par exemple une périodicité assez controversée de 1500 ans dans l'irradiance solaire) sont aussi envisagés pour faire basculer la circulation océanique d'un mode à l'autre à partir d'un certain seuil. Ce seuil serait variable en fonction de l'état du système océan-atmosphère-calotte (par exemple avant et après un événement de Heinrich) ; on expliquerait ainsi que la période des événements D/O ne soit pas toujours 1500 ans mais parfois le double ou le triple. Enfin d'autres études récentes recherchent une origine tropicale aux événements D/O se basant sur l'énorme réservoir de chaleur et de sel du Pacifique tropical et son rôle majeur sur la variabilité interannuelle du climat moderne et du cycle de l'eau (El Niño).
Heinrich events

Heinrich events are episodes during the last glacial. Their principal "footprint" is ice-rafted detritus seen in sediment cores from the North Atlantic, but other indications are seen near-globally. There are 6 such events, labelled H1-H6. There is some evidence that H3 and H6 are different.

Heinrich events are regarded as profound and catastrophic events, with likely armadas of icebergs launched from the Hudson Strait. Alley and MacAyeal (1994) estimate the volume of freshwater discharged by a typical Heinrich event as 370 km3. Various mechanisms are proposed to explain the events, all centered around the activity of the Laurentide ice sheet, with the most popular being internal oscillations of the ice sheet.

biominéraliser 
Avec l’apparition des prédateurs, qui implique une protection par des coquilles et des squelettes, l’apport accrue des éléments biophiles favorisait l’accumulation de carbonates de calcium, silice et phosphate en coquilles et squelettes.   Le niveau de saturation de ces éléments et minéraux s’est ainsi stabilisé. 


Eutrophisé : se dit d'un milieu aquatique dans lequel les substances nutritives sont anormalement abondantes. Se caractérise par la prolifération du phytoplancton, d'algues filamenteuses et de végétaux supérieurs ce qui entraîne d'importantes et dangereuses variations des teneurs d'oxygène de l'eau (surconsommation la nuit et surproduction le jour).
Proxy (climate)

In climate research, a proxy variable is something that is probably not in itself of any great interest, but from which a variable of interest can be obtained.

Examples include:

1. Isotopic variations in ice cores can be used to infer temperature changes and ice sheet volume.

2. Beryllium 10 variations can be used to infer past solar irradiance.

3. Tree ring widths can be used to infer precipitation and temperature changes.

In all cases it is necessary to carefully calibrate the proxy against the variable of interest. Tree growth, for example, is sensitive to precipitation and temperature as well as a number of other signals, and is often most sensitive during certain seasons of the year. Ice core proxies are usually the most direct.

BIF Banded iron formation 3000-1800, 800-600
From Wikipedia, the free encyclopedia.

Banded Iron Formations are a distinctive type of rock often found in old sedimentary rocks. The structures consist of repeated thin layers of iron oxides, either magnetite or hematite, with bands of shale and chert. Some of the oldest known rock formations dated around 3000MA, include banded iron layers, and the banded layers are a common feature in sediments for much of the Earth's early history. Banded iron beds are less common after 1800MA although some are known that are much younger.

The conventional concept is that the banded iron layers are the result of oxygen released by photosynthetic cyanobacteria, combining with dissolved iron in Earth's oceans to form insoluble iron oxides. The banding is assumed to result from cyclic peaks in oxygen production. It is unclear whether these were seasonal or followed some other cycle. It is assumed that initially the Earth started out with vast amounts of iron dissolved in the world's seas. Eventually, as photosynthetic organisms pumped out oxygen, all the available iron in the Earth's oceans was precipitated out as iron oxides. The atmosphere became oxygenated. It is assumed that the rare later banded iron deposits represent unusual conditions where oxygen was depleted locally and iron rich waters could form then come into contact with oxygenated water.

The total amount of oxygen locked up in the banded iron beds is estimated to be perhaps 20 times the volume of oxygen present in the modern atmosphere. Banded iron beds are an important commercial source of iron ore.

Major ice ages

There have been at least four major ice ages in the Earth's past. The earliest hypothesized ice age is believed to have occurred around 2700 to 2300 million years ago during the early Proterozoic Age. The earliest well-documented ice age, and probably the most severe of the last 1000 million years, occurred from 800 to 600 million years ago (the Cryogenian period) and it has been suggested that it produced a Snowball Earth in which permanent sea ice extended to or very near the equator. It has been suggested that the end of this ice age was responsible for the subsequent Cambrian Explosion, though this theory is recent and controversial. A minor ice age occurred from 460 to 430 million years ago. There was an extensive ice age from 350 to 260 million years ago.







Sediment records showing the fluctuating sequences of glacials and interglacials during the last several Myr

The present ice age began 40 million years ago with the growth of an ice sheet in Antarctica, but intensified during the Pleistocene (starting around 3 million years ago) with the spread of ice sheets in the Northern Hemisphere. Since then, the world has seen cycles of glaciation with ice sheets advancing and retreating on 40,000 and 100,000 year time scales. The last glacial period ended about 10,000 years ago. A map is available (http://www.scotese.com/lastice.htm) showing estimated ice extent and coastline changes during the last glacial period.

The timing of ice ages throughout geologic history is in part controlled by the position of the continental plates on the surface of the Earth. When landmasses are concentrated near the polar regions, there is an increased chance for snow and ice to accumulate. Small changes in solar energy can tip the balance between summers in which the winter snow mass completely melts and summers in which the winter snow persists until the following winter. See the web site Paleomap Project (http://www.scotese.com/earth.htm) for images of the polar landmass distributions through time. Due to the positions of Greenland, Antarctica, and the northern portions of Europe, Asia, and North America in polar regions, the Earth today is considered to be prone to ice age glaciations.

Evidence for ice ages comes in various forms, including rock scouring and scratching, glacial moraines, drumlins, valley cutting, and the deposition of till or tillites and glacial erratics. Successive glaciations tend to distort and erase the geological evidence, making it difficult to interpret. It took some time for the current theory to be worked out. Analyses of ice cores and ocean sediment cores unambiguously show the record of glacials and interglacials over the past few million years.

Till

From Wikipedia, the free encyclopedia.

This article is about glacial sediments, for other uses see till (disambiguation).






Glacial till with tufts of grass

Till is an unsorted glacial sediment. Glacial drift is a general term for the coarsely graded and extremely heterogeneous sediments of glacial origin. Glacial till is that part of glacial drift which was deposited directly by the glacier. It may vary from clays to mixtures of clay, sand, gravel and boulders. A particularly sticky form of clay till is called gumbo. Clay in till may form balls called till balls. If a till ball rolls around in a stream and picks up rocks from the bed of the stream and becomes covered with them it may become an armored till ball.

Till is deposited at the terminal moraine and along the lateral moraines of a glacier. As a glacier melts, especially a continental glacier large amounts of till are deposited by the rivers flowing from the glacier and in any proglacial lakes which may form. Till may contain alluvial deposits of gems or other valuable ore minerals picked up by the glacier during its advance, for example the diamonds found in Wisconsin, Indiana, and Canada. Prospectors use trace minerals in tills as clues to follow the glacier upstream to find kimberlite diamond deposits and other types of ore deposits.

In cases where the till has been cemented together into solid rock, it is known as tillite. Ancient tillites provided early evidence for continental drift. The same tillites also provide the key evidence for the current Snowball Earth theory.
Faune

Dinosaurs
The first known dinosaurs appeared approximately 230 Ma, about 20 million years after the Permian-Triassic extinction event wiped out about 70 percent of all biological diversity on the planet. A few lines of primitive dinosaurs diversified rapidly after the Triassic, and quickly expanded until they filled most of the vacant ecological niches. During the reign of the dinosaurs, which encompassed the ensuing Jurassic and Cretaceous periods, every terrestrial animal larger than 1 m in length was a dinosaur.

The Cretaceous-Tertiary extinction event, 65 Ma at the end of the Cretaceous, caused the extinction of all dinosaurs, except for the line that had already led to the first birds

Flore

Gymnosperm

Gymnosperms are seed-bearing, vascular plants. The term gymnosperm comes from the Greek word gumnospermos, literally meaning "naked seed". This term is applied because the seeds of these plants are not formed in an enclosed ovulary (that is, a pistil with one or more carpels, developing into a fruit as in the angiosperms), but naked on the scales of a cone or cone-like structure. The production of seeds distinguishes the gymnosperms (along with the angiosperms) from other members of the vascular plants. Gymnosperms are heterosporous, producing microspores that develop into pollen grains and megaspores that are retained in an ovule. After fertilization (joining of the micro- and megaspore), the resulting embryo, along with other cells comprising the ovule, develops into a seed. The seed is a sporophyte resting stage.

So, while the term gymnosperm is still widely used to distinguish the four taxa of non-flowering, seed-bearing plants from the angiosperms, plant species once treated as gymnosperms are distributed among four groups given equal rank as divisions within the Kingdom Plantae. These groups are:

· Division Pinophyta – Conifers 

· Division Ginkgophyta – Ginkgo 

· Division Cycadophyta – Cycads 

· Division Gnetophyta – Gnetum, Ephedra, Welwitschia 

Flowering plant

The flowering plants (also angiosperms or Magnoliophyta) are one of the major groups of modern plants, comprising those that produce seeds in specialized reproductive organs called flowers, where the ovulary or carpel is enclosed. The other seed plants are called gymnosperms; here the ovule is not enclosed at pollination

The Hadean is thought to occupy the time from 4500Ma to 3800Ma. Conditions in that time span are subject to considerable debate. The debate extends into the early Archaean, however it is clear that by roughly 3600Ma temperatures were stable at near modern levels, continental crusts were in place, oceans of liquid water existed, and simple lifeforms either had appeared or would appear shortly. Conditions of that sort existed throughout most of the remaining Proterozoic. The major well identified events were the transition to an Oxygenated atmosphere that probably occurred in the Mesoproterozoic and several glaciations the most severe of which took place in the late Neoproterozoic.
Paleoproterozoic

From Wikipedia, the free encyclopedia.

The Paleoproterozoic is the first of the three sub-divisions of the Proterozoic occurring between 2500 to 1600 million years ago. This is when the continents first stabilized. This is also when Cyanobacteria evolved, a bacteria which uses the biochemical process named photosynthesis to produce energy and oxygen.

Before the significant increase in atmospheric oxygen almost all life that existed was anaerobic, that is, the metabolism of life depended on a form of cellular respiration that did not require oxygen. The presence of large amounts of free oxygen is poisonous to most anaerobic bacteria, and at this time most life on Earth vanished. The only life that remained was either resistant to the oxidizing and poisonous effects of oxygen, or spent its life-cycle in an oxygen-free environment.

Mesoproterozoic

From Wikipedia, the free encyclopedia.

The Mesoproterozoic era is a geologic period that occurred between 1600 and 900 million years ago.

The major events of this era are the formation of the Rodinia supercontinent and the evolution of sexual reproduction.

The Neoproterozoic is a period of time roughly from 1000 million years before the present to 544 million years before the present. The exact boundaries may vary somewhat with the person using the term. The Neoproterozoic covers a period of time in which fossils of multicelled life are found, but during which only algae and sponges amongst complex modern plants and animals can be clearly recognized. The Neoproterozoic is the final part of Proterozoid or Pre-Cambrian time.

Geologically, the Neoproterozoic is thought to comprise a time of complex continental motion as a supercontinent called Rodinia broke up into perhaps as many as eight pieces. A massive worldwide glaciation probably occurred early in the period. This Varanger Glaciation may have been so severe as to bring icecaps to the equator, leading to a state known as the "Snowball Earth".

Phanerozoic

From Wikipedia, the free encyclopedia.

The Phanerozoic (occasionally Phaenerozoic) Eon is the period of geologic time during which abundant animal life has existed. It covers roughly 545 million years ago back to the time when diverse hard-shelled animals first appeared. The time previous to the start of the Phanerozoic is called Precambrian. 

The time span of the Phanerozoic includes the rapid emergence of a number of animal phyla; the evolution of these phyla into diverse forms; the emergence of terrestrial plants; the development of complex plants; the evolution of fish; the emergence of terrestrial animals; and the development of modern faunas. During the period covered, continents drifted about, eventually collected into a single landmass known as Pangea and then split up into the current six continental landmasses.

Paleozoic

The Paleozoic is a major division of the geologic timescale, one of four geologic eras. 

The Paleozoic includes six geologic periods; from oldest to youngest -- the Cambrian, Ordovician, Silurian, Devonian, Carboniferous (Mississippian and Pennsylvanian in North America), and Permian. It extended from roughly 542 MYA to roughly 251 MYA.

The Paleozoic covers the time from the first appearance of abundant, hard-shelled fossils to the time when the continents were beginning to be dominated by large, relatively sophisticated reptiles and relatively modern plants. 
The lower (oldest) boundary was classically set at the first appearance of creatures known as trilobites and archeocyathids. The upper (youngest) boundary is set at a major extinction event 300 million years later, known as the Permian extinction. Modern practice sets the older boundary at the first appearance of a distinctive trace fossil called Phycodes pedum.

Geologically, the Paleozoic starts shortly after the breakup of a supercontinent called Rodinia and at the end of a global ice age. (See Varanger glaciation and Snowball Earth). Throughout the early Palaeozoic, the Earth's landmass was broken up into a substantial number of relatively small continents. Toward the end of the era, the continents gathered together into a supercontinent called Pangea, which included most of the Earth's land area.

At the start of the era, life was confined to bacteria, algae, sponges and a variety of somewhat enigmatic forms known collectively as the Ediacarian fauna. A large number of body plans appeared nearly simultaneously at the start of the era -- a phenomenon known as the Cambrian Explosion. There is some evidence that simple life may already have invaded the land at the start of the Paleozoic, but substantial plants and animals did not take to the land until the Silurian and did not thrive until the Devonian. Although primitive vertebrates are known near the start of the Paleozoic, animal forms were dominated by invertebrates until the mid-Paleozoic. Fish populations exploded in the Devonian. During the late Paleozoic, great forests of primitive plants thrived on land forming the great coal beds of Europe and eastern North America. By the end of the era, the first large, sophisticated reptiles and the first modern plants (conifers) had developed.

Cambrian

The Cambrian is a major division of the geologic timescale that begins about 542 million years before the present (BP) at the end of the Proterozoic eon and ended about 490 million years BP with the beginning of the Ordovician period. It is the first period of the Paleozoic era of the Phanerozoic eon. The Cambrian is the earliest period in whose rocks are found numerous large, distinctly-fossilizable multicellular organisms that are more complex than sponges or medusoids. During this time, roughly fifty separate major groups of organisms or "phyla", including almost all the basic body plans of modern animals, emerged suddenly, in most cases without evident precursors. This radiation of animal phyla is referred to as the Cambrian explosion.

Cambrian dating

The time range for the Cambrian has classically been thought to have been from about 500 million years BP to about 570 million years Before present. The lower boundary of the Cambrian was traditionally set at the earliest appearance of early arthropods known as trilobites and of primitive reef-forming animals known as archeocyathids. The end of the period was eventually set at a fairly definite faunal change now identified as an extinction event.

Cambrian palaeogeography

Cambrian continents are thought to have resulted from the breakup of a supercontinent called Rodinia. The waters of the Cambrian period appear to have been widespread and shallow. It is thought that Cambrian climates were significantly warmer than those of preceding times that experienced extensive ice ages discussed as the Varanger glaciation. Continental drift rates in the Cambrian may have been anomalously high. 

Cambrian fauna

Aside from a few enigmatic forms that may or may not represent animals, all modern animal phyla except bryozoa appear to have representatives in the Cambrian, and most except sponges seem to have originated just after or just before the start of the period. Many extinct phyla and odd animals that have unclear relationships to other animals also appear in the Cambrian. The apparent "sudden" appearance of very diverse faunas over a period of no more than a few tens of millions of years is referred to as the "Cambrian Explosion".
The best studied sites where soft parts of organisms have fossilized are in the Burgess shale of British Columbia. They represent strata from the middle Cambrian and provide us with a wealth of information on early animal diversity. Fairly extensive pre-Cambrian Ediacarian faunas have been identified in the past 50 years, but their relationships to Cambrian forms are quite obscure.
Cambrian Explosion

The Cambrian Explosion is the seemingly sudden appearance of a number of new complex organisms between 543 and 530 million years ago (MYA). However, newer research shows that this radiation of animal phyla started much earlier, from about 570 MYA, 30 million years before the beginning of the Cambrian geologic period. In 1994, triploblastic animals (organisms with more than two layers, and who therefore rely on internal organs and systems for their cells' supplies of food and waste disposal), were discovered preserved as phosphatized embryos in rocks from southern China [Xiao et al. 1998]. These fossils were estimated to be 570 million years of age and thus were even older than the Ediacaran fauna found in strata about 10 million years younger.
The extinctions connected with the Varangian glaciation that preceded this radiation of newer phyla (popularized as 'Snowball Earth'), along with subsequent greenhouse warming of the Earth, is theorized to have provided the evolutionary impetus. It is thought that the development of sexual reproduction increased the rate of evolutionary change.

Evidence for earlier multicellular animal forms, which may have been the precursors of this radiation, date from 600 million years ago. Notable among these are trace fossils in the form of imprints of animals and their activities, such as burrows in mud, produced by animals that paleontologists call the Ediacaran fauna. These organisms were soft-bodied and are found with various strange body forms. The so-called Small shelly fauna of the ensuing Tommotian period included Cloudinia and its kin.

The original and most widely-publicized source of fossils from the actual radiation period is the Burgess Shale in British Columbia. Some Burgess Shale organisms display strikingly unusual body plans that are not easily connected with any phyla known since.

The Cambrian Explosion has recently been a controversial topic regarding the history and evolution of life, with the idea posited that the Burgess Shale preserved such a wide variety of life and that the "Cambrian Explosion" was actually a slower radiation of animal forms than previously thought. The idea of an "explosion" of life in the Cambrian period is still being debated.
The debate centers in part around an earlier notion that all phyla in existence today (and all others now extinct) except one were first found in this period. According to more recent research, only some phyla appear in the Cambrian explosion. On talkorigins.org, in response to the Creationist claim of sudden appearance, Mark Isaak [Isaak 2004] gives the following summary:

Only some phyla appear in the Cambrian explosion. In particular, all plants post-date the Cambrian, and flowering plants, by far the dominant form of land life today, only appeared about 140 Mya [Brown 1999]. 

Even among animals, not all types appear in the Cambrian. Cnidarians, sponges, and probably other phyla appeared before the Cambrian. Molecular evidence shows that at least six animal phyla are Precambrian [Wang et al. 1999]. Bryozoans appear first in the Ordovician. Many other soft-bodied phyla don't appear in the fossil record until much later. Although many new animal forms appeared during the Cambrian, not all did. According to one reference [Collins 1994], 11 of 32 metazoan phyla appear during the Cambrian, one appears Precambrian, 8 after the Cambrian, and 12 have no fossil record. 

And that just considers phyla. Almost none of the animal groups that people think of as groups, such as mammals, reptiles, birds, insects, and spiders, appeared in the Cambrian. The fish that appeared in the Cambrian were unlike any fish alive today. 

Ordovician dating

The Ordovician period started at a minor extinction event, possibly caused by a gamma ray burst, some time 490 million years ago (mya) and lasted for about 50-80 million years. It ended with a major extinction event 443.5 mya that wiped out 60% of marine genera. The dates given are recent radiometric dates and vary slightly from those used in other sources.This is the second period of the Paleozoic Era.

Ordovician rocks contain abundant fossils and contain major oil and gas reservoirs in some regions.
Ordovician paleogeography

During the Ordovician, the southern continents were collected into a single continent called Gondwana. Gondwana started the period in equatorial latitudes and, as the period progressed, drifted toward the South Pole. The early Ordovician was thought to be quite warm, at least in the tropics. As with North America and Europe, Gondwana was largely covered with shallow seas during the Ordovician. By the end of the period, Gondwana had neared or approached the pole and was largely glaciated.

Ordovician rocks are chiefly sedimentary. Because of the restricted area and low elevation of solid land, which set limits to erosion, marine sediments that make up a large part of the Ordovician system consist chiefly of limestone. Shale and sandstone are less conspicuous.

[edit]

Ordovician fauna

In North America and Europe, the Ordovician was a time of shallow continental seas rich in life. Trilobites and brachiopods in particular were rich and diverse. The first bryozoa appear in the Ordovician as do the first coral reefs. Solitary corals date back to at least the Cambrian. Molluscs, which had also appeared during the Cambrian, become common and varied, especially bivalves, gastropods, and nautiloid cephalopods. It was long thought that the first true vertebrates (fish - Ostracoderms) appeared in the Ordovician, but recent discoveries in China reveal that they probably originated in the early Cambrian. Now-extinct marine animals called graptolites thrived in the oceans. Some cystoids and crinoids appeared. The first terrestrial plants appeared in the form of tiny plants resembling liverworts.

Ordovician-Silurian extinction events

The Ordovician-Silurian extinction event, which may have been composed of several closely spaced events, was the second largest of the five major extinction events in Earth's history in terms of percentage of genera that went extinct. The only larger one was the Permian-Triassic extinction event.
The extinctions occurred approximately 444-447 million years ago and mark the boundary between the Ordovician Period and the following Silurian one. During this extinction event there were several marked changes in biologically responsive carbon and oxygen isotopes, which may indicate distinct events or particular phases within one event. At that time all complex multicellular organisms lived in the sea, and around 100 marine families became extinct, covering about 49%[1] (http://en.wikipedia.org/wiki/Ordovician-Silurian_extinction_events#endnote_Rohde2005) of genera of fauna (a more reliable estimate than species). The brachiopods and bryozoans were decimated, along with many of the trilobite, conodont and graptolite families.

These extinctions are currently being intensively studied (see below); the most commonly accepted theory is that they were triggered by the onset of a long ice age, perhaps the most severe glacial age of the Phanerozoic, in the Hirnantian faunal stage that ended the long, stable greenhouse conditions typical of the Ordovician. The event was preceded by a fall in atmospheric CO2 which selectively affected the shallow seas where most organisms lived. As the southern supercontinent Gondwana drifted over the South Pole, ice caps formed on it, which have been detected in late Ordovician rock strata of North Africa and then-adjacent northeastern South America, which were south-polar locations at the time. Glaciation locks up water from the world-ocean, and the interglacials free it, causing sea levels repeatedly to drop and rise; the vast shallow intra-continental Ordovician seas withdrew, which eliminated many ecological niches, then returned carrying diminished founder populations lacking many whole families of organisms, then withdrew again with the next pulse of glaciation, eliminating biological diversity at each change (Emiliani 1992 p. 491). In the North African strata, Julien Moreau reported five pulses of glaciation from seismic sections ([2] (http://www.palass.org/pages/archive/News57a.pdf)] IGCP meeting September 2004 reports pp 26f]).

This incurred a shift in the location of bottom water formation, shifting from low latitudes, characteristic of greenhouse conditions, to high latitudes, characteristic of icehouse conditions, which was accompanied by increased deep-ocean currents and oxygenation of the bottomwater; an opportunistic fauna briefly thrived there, before anoxic conditions returned. The breakdown in the oceanic circulation patterns brought up nutrients from the abyssal waters. Surviving species were those that coped with the changed conditions and filled the ecological niches left by the extinctions.

The end of the second event occurred when melting glaciers caused the sea level to rise and stabilise once more.

Scientists from the University of Kansas and NASA have suggested that the initial extinctions could have been caused by a gamma ray burst originating from an exploding star within 6,000 light years of Earth (within a nearby arm of the Milky Way Galaxy). A ten-second burst would have stripped the Earth's atmosphere of half of its ozone almost immediately, causing surface-dwelling organisms, including those responsible for planetary photosynthesis, to be exposed to high levels of ultraviolet radiation. This would have killed many species and caused a drop in temperatures [3] (http://news.bbc.co.uk/1/hi/sci/tech/4433963.stm). While plausible, there is no unambiguous evidence that such a nearby gamma ray burst has ever actually occured.

The rebound of life's diversity with the permanent reflooding of continental shelves at the onset of the Silurian saw increased biodiversity within the surviving Orders.
Devonian 

During the Devonian Period the first fish evolved legs and started to walk on land as amphibians, and the first arthropods like insects and spiders also started to colonize terrestrial habitats. The first seed-bearing plants spread across dry land, forming huge forests. In the oceans, fish diversified into the first sharks, and the first lobe-finned and bony fish. The first ammonite mollusks appeared, and trilobites, the mollusk-like brachiopods, as well as great coral reefs were still common. The Late Devonian extinction severely impacted marine life. The paleogeography was dominated by the supercontinent of Gondwana to the south, the continent of Siberia to the north, and the early formation of the small supercontinent of Euramerica in the middle.
Devonian palaeogeography

The Devonian period was a time of great tectonic activity, as Laurasia and Gondwanaland drew closer together. The continent Euramerica (or Laurussia) was created in the early Devonian by the collision of Laurentia and Baltica, which rotated into the natural dry zone along the Tropic of Cancer, which is formed as much in Paleozoic times as nowadays by the convergence of two great airmasses, the Hadley cell and the Ferrel cell. In these near-deserts, the Old Red Sandstone sedimentary beds formed, made red by the oxidized iron (hematite) characteristic of droughht conditions.

Near the equator, Pangaea began to consolidate from the plates containing North America and Europe, further raising the northern Appalachian Mountains and forming the Caledonides in Britain and Scandinavia. The west coast of Devonian North America, by contrast, was a passive margin with deep silty embayments, river deltas and estuaries, in today's Idaho and Nevada; an approaching volcanic island arc reached the steep slope of the continental shelf in late Devonian times and began to uplift deep water deposits, a collision that was the prelude to the mountain-building episode of Mississippian times called the Antler orogeny [1] (http://jan.ucc.nau.edu/~rcb7/devpaleo.html).

The southern continents remained tied together in the supercontinent of Gondwana. The remainder of modern Eurasia lay in the Northern Hemisphere. Sea levels were high worldwide, and much of the land lay submerged under shallow seas, where tropical reef organisms lived. The deep, enormous Panthalassa (the "universal ocean") covered the rest of the planet.
[edit]

Devonian fauna







Fossil trilobite Ductina vietnamica from the Devonian of China

[edit]

Marine biota

Sea levels in the Devonian were generally high. Marine faunas continued to be dominated by bryozoa, diverse and abundant brachiopods and corals. Lily-like crinoids were abundant, and trilobites were still fairly common, but less diverse than in earlier periods. The ostracoderms were joined in the mid-Devonian by the first jawed fishes, the great armored placoderms, as well as the first sharks and ray-finned fish. The first shark, the Cladoselache, appeared in the oceans during the Devonion period. They became abundant and diverse. In the late Devonian the lobe-finned fish appeared, giving rise to the first tetrapods.

[edit]

Reefs

A great barrier reef, now left high and dry in the Kimberley Basin of northwest Australia, once extended a thousand kilometers, fringing a Devonian continent. Reefs in general are built by various carbonate-secreting organisms that have the ability to erect wave-resistant frameworks close to sea level. The main contributors of the Devonian reefs were unlike modern reefs, which are constructed mainly by corals and calcareous algae. They were composed of calcareous algae and coral-like stromatoporoids, and tabulate and rugose corals, in that order of importance.

[edit]

Terrestrial biota

By the Devonian Period, 0. The bacterial and algal mats were joined early in the period by primitive plants that created the first recognizable soils and harbored some arthropods like mites, scorpions and myriapods. Early Devonian plants did not have roots or leaves like the plants most common today, and many had no vascular tissue at all. They probably spread largely by vegetative growth, and did not grow much more than a few centimeters tall.
By the late Devonian, forests of small, primitive plants existed: lycophytes, sphenophytes, ferns, and progymnosperms had evolved. Most of these plants have true roots and leaves, and many were quite tall. The tree-like ancestral fern Archaeopteris, grew as a large tree with true wood. These are the oldest known trees of the world's first forests. By the end of the Devonian, the first seed-forming plants had appeared. This rapid appearance of so many plant groups and growth forms has been called the "Devonian Explosion". The primitive arthropods co-evolved with this diversified terrestrial vegetation structure. The evolving co-dependence of insects and seed-plants that characterizes a recognizably modern world had its genesis in the late Devonian.

The 'greening' of the continents acted as a carbon dioxide sink, and atmospheric levels of this greenhouse gas may have dropped. This may have cooled the climate and led to a massive extinction event. see Late Devonian extinction.

Also in the Devonian, both vertebrates and arthropods were solidly established on the land.

Carboniferous

From Wikipedia, the free encyclopedia.

The Carboniferous is a major division of the geologic timescale that extends from the end of the Devonian period, about 340 million years ago (mya), to the beginning of the Permian period, about 280 mya. As with most older geologic periods, the rock beds that define the period's start and end are well identified, but the exact dates are uncertain by 5–10 million years. The Carboniferous is named for the extensive coal beds of that age found in England and Western Europe. In North America, the first third of the Carboniferous is called the Mississippian period, and the remainder is called the Pennsylvanian.

Paleogeography

The southern continents remained tied together in the supercontinent Gondwana, which collided with North America-Europe (Laurussia) along the present line of eastern North America. In the same time frame, much of present eastern Eurasian plate welded itself to Europe along the line of the Ural mountains. Most of the Mesozoic supercontinent of Pangea was now assembled, although pieces of present east Asia still remained detached.
[edit]

Rocks and coal

Carboniferous rocks in Europe and eastern North America largely consist of a repeated sequence of limestone, sandstone, shale and coal beds. In North America, the early Carboniferous is largely marine limestone, which accounts for the division of the Carboniferous into two periods in North American schemes. The Carboniferous coal beds provided much of the fuel for power generation during the Industrial Revolution and are still of great economic importance.
The large coal deposits of the Carboniferous primarily owe their existence to two factors. The first of these is the appearance of bark bearing trees (and in particular the evolution of the bark fiber lignin). The second is the lower sea levels that occurred during the Carboniferous as compared to the Devonian period. This allowed for the development of extensive lowland swamps and forests in North America and Europe. It has been hypothesized that large quantities of wood were buried during this period because animals and decomposing bacteria had not yet evolved that could effectively digest the new lignin. It has also been observed that the extensive burial of organically produced carbon led to a buildup of surplus oxygen in the atmosphere resulting in concentrations up to 80% higher than today. The oxygen increase is implicated in increased wildfire activity, as well as the expression of gigantism in certain insects and amphibians, whose size is constrained by respiratory systems that are limited in their ability to diffuse oxygen.

In eastern North America, marine beds are more common in the older part of the period than the later part and are almost entirely absent by the Late Carboniferous. More diverse geology existed elsewhere of course. Marine life is especially rich in crinoids and other echinoderms. Brachiopods were abundant. Trilobites became quite uncommon. On land, large and diverse plant populations existed. Land vertebrates included large amphibians.
[edit]

Life

One of the greatest evolutionary innovations of the Carboniferous was the amniote egg, which allowed for the further exploitation of the land by certain tetrapods. The amniote egg allowed the ancestors of birds, mammals, and reptiles to reproduce on land by preventing the desiccation, or drying-out, of the embryo inside.
Permian

From Wikipedia, the free encyclopedia.

Permian is also an alternative name for the Permic languages
The Permian is a geologic period that extends from about 280 to 248 million years before the present (mya). As with most older geologic periods, the strata that define the Permian are well identified, but the exact date of the period's start is uncertain by a few million years. The Permian follows the Carboniferous (Pennsylvanian in North America) and is followed by the Triassic. The end of the period is marked by a major extinction event, called the Permian-Triassic extinction event, that is more tightly dated. The Permian is named from the extensive exposures in the region around the city of Perm in Russia. Permian exposures consist largely of continental redbeds and shallow water marine exposures.

Oceans

Sea levels in the Permian remained generally low, and near-shore environments were limited by the collection of almost all major landmasses into a single continent -- Pangea. One continent, even a very large one, has less shoreline than six to eight smaller ones. This could have in part caused the widespread extinctions of marine species at the end of the period by severely reducing shallow coastal areas preferred by many marine organisms.

[edit]

Permian-Triassic extinction event

The Permian ended with the most extensive extinction event recorded in paleontology: the Permian-Triassic extinction event. 90% to 95% of marine species became extinct, as well as 70% of all terrestrial organisms. There is very modest evidence that the extinction could have been caused by climate changes due to impact by a large bolide. There is also significant evidence that massive flood basalts from magma output contributed to environmental stress leading to mass extinction. The reduced coastal habitat and highly increased aridity probably also contributed.
Trilobites, which had thrived since Cambrian times, finally became extinct before the end of the Permian.

[edit]

Life

Terrestrial life in the Permian included diverse plants, arthropods, amphibians and reptiles. These latter were mostly synapsids (Pelycosaurs and Therapsids). This period saw the development of a fully terrestial fauna and the appearance of the first large herbivores and carnivores, but the ecosystem was still comparativly unstable. Towards the very end of the Permian the first archosaurs appear (Proterosuchid thecodonts); during the following, Triassic, period these would evolve into more advanced types, and eventually dinosaurs. Permian marine deposits are rich in fossil mollusks, echinoderms, and brachiopods. Fossilized shells of two kinds of invertebrates are widely used to identify Permian strata and correlate them between sites: fusulinids, a kind of shelled amoeba-like protist that is one of the foraminiferans, and ammonoids, shelled cephalopods that are distant relatives of the modern nautilus.

[edit]

Paleogeography

During the Permian, all the Earth's major land masses except portions of East Asia were collected into a single supercontinent known as Pangea. Pangea straddled the equator and extended toward the poles, with a corresponding effect on ocean currents in the single great ocean ("Panthalassa", the "universal sea"). Large continental landmasses create climates with extreme variations of heat and cold ("continental climate") and monsoon conditions with highly seasonal rainfall patterns. Deserts seem to have been widespread on Pangea. Such dry conditions favored gymnosperms, plants with seeds enclosed in a protective cover, over plants such as ferns that disperse spores. The first modern trees (conifers, ginkgos and cycads) appeared in the Permian.

Three general areas are especially noted for their Permian deposits: the Ural Mountains (where Perm itself is located), China, and the southwest of North America, where the Permian Basin in the U.S. state of Texas is so named because it has one of the thickest deposits of Permian rocks in the world.

