Hist. Geol.: Grundlagen (Klima)

Abb. aus Gehr et al. (1997):
CO2 - eine Herausforderung fiir die Menschheit.-, Springer.
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Abb. 1 Verlauf der atmospharischen CO;-Konzentration (in ppmv = Anzahl CO2
Teilchen pro Million Luftteilchen) wahrend der letzten 1000 Jahre [Schimel et al., 1995].
Der Verlauf vor 1959 1st rekonstruiert aus Analysen von Luftblaschen in polaren
Eiskernen, nach 1959 direkte Messungen. Im Einschub ist der Zeitraum 1850-2000
genauer dargestellt. Die gepunktete Linie bezeichnet den Verlauf der fossilen COp-
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Abb.3 Vereinfachtes Schema der globalen Kohlenstoffspeicher, die auf Zeitskalen von
bis zu einigen hundert Jahren mit der Atmosphire 6(0,] auslauschcn._l)u‘: {,ahlcnwcne
bezeichnen den Kohlenstoftinhalt (in GtC) resp. die Kohlenstoffllasse (in GtC/a).
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Major surface currents of the ocean. Note that large gyres north of the
equator move clockwise, while those south of the equator move counterclockwise.
(After P. R. Ehrlich, A. H. Ehrlich, and J. P. Holdren, Ecoscience: Population, Resources,
and Environment, W. H. Freeman and Company, New York, 1977.)
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ZOOPLANKTON
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The food web in the ocean (the various forms of
life are not drawn to scale). Phytoplankton occupy the photic
zone of the ocean, and thus most zooplankton, which feed on
phytoplankton, also live here. On continental sheives, especially
near the shore, bottom-dwelling plants also contribute food to the
marine ecosystem. Most species of large carnivores are fishes.
Whales are warm-blooded mammals that include carnivorous
porpoises and sperm whales, which feed on large animals, as well
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Differences in the niches of coexisting species of
plants. The roots of different species occupy different depth
zones of the soil and thus avoid competing for water and
nutrients. (After H. Walter, Vegetation of the Earth in Relation to
Climate and Eco-Physiological Conditions, Springer-Veriag,
Stuttgart, 1973.) :

Sperm whale

as baleen whales, which strain tiny zooplankton from the water.
As the amount of plant material diminishes with depth, the
abundance of animal life diminishes as well. A few suspension
feeders, such as sponges and crinoids (sea lilies), live in the deep
seafloor, but most herbivores there are deposit feeders. Bacteria
in the deep sea turn dead organic matter into nutrients that
upwelling currents carry to the surface for use by phytoplankton
and other photosynthetic life.

Average annual temperature (°C)

20 40 60 80 100
Percent of entire-margined species

Relation between climate and leaf shapes of
flowering plants. In the modern world there is a close correlation
between the average annual temperature of a region and the
percentage of plant species with entire (or smooth) margins.
(After J. A. Wolfe, American Scientist, 66:994-1003, 1978.)
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Apparent polar-wander paths for North America that the continents were united during the Paleozoi.c Er'a. The
(circles) and Europe (squares). A. Plot of polar-wander paths time-rock units represented are Cr'etaceous (K ){ Triassic (Tr),
based on the assumption that the continents have remained in Upper Triassic (Tru), Lower Tnas.snc (Trl), Permtgn (P), Upper
their present positions. B. Plot for North America and Europe Carboniferous (Cu), Siluro-Deyoman (S-D), Silurian to Loyver Car-
juxtaposed, as postulated for Paleozoic time by Wegener and his boniferous (S-Cl), and Cambrian (Q). (After M w. McfElh/qny,
followers. Here the Paleozoic and Mesozoic apparent polar- Paleomagnetism and Plate Tectonics, Cambridge University
wander paths for the two continents nearly coincide, suggesting Press, London, 1973.)
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Diagrammatic illustration of the structure of the ;
earth’'s magnetic field. The core has north and south.poles and
thus behaves like a bar magnet. The north-south axis has a _ Magnetic anomaly patterns of the seafloor fit the
deL::nnation of 15° from the earth’s north-south geographic axis. prediction that they represent magnetic reversals. Above is the
Curved lines represent magnetic lines of force. These lines of time scale for known magnetic reversals of the past 4 million
force have high dips near the poles and low dips near the equator. years. The labels (Gilbert through Brunhes) represent intervals

that are, for the most part, characterized by either normal or
reversed polarity, which have been dated by identifying the
polarity of terrestrial rocks whose ages are known. The relative
widths of these intervals are remarkably similar to those of the
magnetic-anomaly stripes on either side of a midocean ridge.
Assuming that the rate of seafloor spreading has not varied
greatly during the past 4 million years, this correspondence is
exactly what we would expect if the striping resulted from
magnetic reversals. (After A. Cox et al., Scientific American,
February 1967.)
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Metamorphic ‘ { Metamorphic interior
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Accretionary
wedge

Forearc

Trench

Base of lithosphere

The configuration of an idealized mountain chain forming where an
oceanic plate is being subducted beneath the edge of a continent. This cross section
illustrates the general Symmetry of the mountain chain. Metamorphism dies out both
toward the sea and toward the land from the central igneous arc, and beyond the
metamorphic belt, in the direction of the continental interior, is a fold-and-thrust belt.
Beyond the inland fold-and-thrust belt, the crust is warped downward to form a
foredeep, where sediments from the mountain system accumulate.
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Possible sequence of events during a Wilson cycle
as progressively younger oceanic crust is subducted. A backarc
basin is first opened and then closed (Dewey, 1980).
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Properties of some radiometric isotopes that are L2 XU o 5 SRV AV ILICEE GV 7
commonly used to date rocks P , o * AT g ~—
Utk e A e
\ - . . 1
The number after each element name signifies the atomic weight
of that element and serves to identify the isotope. Carbon 14,
which has a very short half-life (that is, a high rate of decay), 1
is used for dating materials younger than about 70,000 years. £
The other radioactive isotopes are employed for dating much >
older rocks. E
5
. ° 7
Approximate s
Radioactive half-life, Product of £ 1
isotope years decay § 4 1
¢ 1 [® 1
Rubidium 87 48.6 billion Strontium 87 16 - > S " :
Thorium 232 14.0 billion Lead 208 A Time, in half-lives
Potassium 40 1.3 billion Argon 40
) o Graphs illustrating the pattern by which atoms are
Uran!um 238 4.5 bf"fon Lead 206 lost through radioactive decay. When plotted on a standard
Uranium 235 0.7 billion Lead 207 arithmetic scale (A), the number of atoms can be seen to
Carbon 14 5730 Nitrogen 14 decrease more slowly with each successive interval of time.
Graptolites: Index Fossils of the Paleozoic
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Devonian

Silurian
20 Middle and
Number s early ppper
of species 1: Ordovician
0

e b o e ey by b b
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Length of sheli (mm)

Cope's rule, as illustrated by an order of
brachiopods (the Rhynchonellida). In mid-Ordovician time, this
order — of which a typical member is shown in two views —
included few species with shells longer than 25 millimeters (~1
inch). During the Devonian Period, many small species were
present, but the maximum size had increased markedly, as had
the average size. (After S. M. Stanley, Evolution, 27:1-26, 1973.)
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Triassic Jurassic

Cretaceous /

Paleocene

The appearance and disappearance of ammo-
noid genera through time. Ammonoids were coiled mollusks
related to squids and octopuses but possessed coiled external
shells (B). They became extinct with the dinosaurs at the end of
the Cretaceous Period. As this diagram shows, the ammonoids
experienced a high rate of turnover of genera throughout their
history. Data plotted for each stage of the Mesozoic Era show
that there are few “‘holdover genera’” from one stage to the next.
Thus, most genera of each stage are ones that formed during the
corresponding age. (After W. J. Kennedy, in A. Hallam [ed.],
Patterns of Evolution. Elsevier, Amsterdam, 1977, pp. 251-304.)
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MARSUPIALS

Tasmanian wolf
(Thylacinus)

SSS

Native cat
(Dasyurus)

Ocelot

Flying phalanger Flying squirrel
(Petaurus) (Glaucomys)

Wombat Ground hog
(Phascolomys) (Mormota)

Anteater
(Myrmecophaga)

Anteater
(Myrecobius)

Mole
Mole

(Notorcytces)

Mouse
(Dasyercus)

Evolutionary convergence between marsupial
mammals of Australia and nonmarsupial mammails of other
continents. Each of the marsupials is more closely related to a
kangaroo than to its counterpart in the other column. (After G. G.
Simpson and W. S. Beck, Life, Harcourt, Brace & World, Inc., New
York, 1965.)



DIVERSITAT: Anzahl mariner Gattungen
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1000 4 o Abb. 4. Sch . . .
= . 4. Schema der vertikalen Gliederung ei-
‘C'ZU nes Meeresbereiches in Biozonosen. 6: Biozo-
T S nose mit Endobenthos in der obersten Sedi-
0 q\ mentschicht. 5: Biozénose des Epibenthos, al-
K l o) l Sl D l K l P |'§ ‘ J i K | T [ so der auf dem Meeresboden lebenden Orga-
. nismen. Das Nekton, dies sind aktiv schwim-
EXTINKTIONSRATE: | % mariner Gattungen . : -
60 mende Tiere, sowie das passiv im Wasser
l schwebende Plankton kommen in allen Berei-
] chen liber dem Meeresboden vor. 1: Produkti-
ve Zone des Phytoplanktons. a - o: Beispiele
fr verschiedene Lebensbereiche von Organis-
401 L .
men. Als Fallbeispiel wird angenommen, dass
i die Biozonosen 4 - 6 durch das Eindringen
von sauerstoffarmem Wasser vernichtet wer-
20 den. Nahere Erlduterungen im Text.
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Abb. 1. Diversitat und Extinktionsrate mariner Tiergattungen im Phanerozoikum. Im oberen Dia-
gramm sind die ,GroBen Funf" sowie weitere gravierende Faunenschnitte durch Pfeile markiert. Nomismo- ¢= < Evolut - Rate
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Muster des Faunenkrisen. 52

Abb. aus Walliser, O.H. (2003): g

Sterben und Neubeginn im Spielel der 5 e
Paldofaunen.- Museo, 19, 60-69, el % Ronahme

SN T
Heilbronn.
Abb. 3. Die Auswirkung globaler Faunenschnitte auf die Stammesgeschichte. Schematische Dar-

stetlung. Re: Radiation nach einem Extinktions-Event, Ri: Radiation nach einer biologischen In-
novation.
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