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154181 Sometimes used to describe the wave of biologial invasions that has occumed in the wake of human invasions, by |
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Modern Birds

* Appearedinthe
[atest Cretaceous
and Early
Tertiary,
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Redundant Species
Hypothesis

- Removal of certain
species from an
ecosystem would
have little or no

effect on the
functioning of that

ecosystem
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. Molecular
sequencing provides
additional evidence
for reconstructing
and dating the tree
of life.

- DNA has been
extracted from
fossils such as
woolly mammoths,
but not from truly
ancient fossils
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Biotic replacements

- AN obvious feature
of the history of life.

e These are times
when one group of
plants or animals
replaces another.

- The replacement of
brachiopods by
bivalvesis a
famous example
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Africa

« Containsthe best
known & most
distinctive of Old World
tropical mammal fauna.

- Molecular studies of the
interrelationships of the
different orders of
placentals suggest that
the common ancestor of
a group of African
placentals entered the
continentin the Late
Cretaceous.
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Hydraulic Skeleton

- Many animals
such as the soft-
bodied mollusks
(slugs) possess a
hydraulic skeleton
iNn which the
movement of fluid
provides support

Rigid Skeletons

- Minealized
materiaal
- may be exxtermnal

(exoskeleton) In
the case of most
iNnvertebrates

- INntermnal
(endoskeleton)
structures., N the
case of a few
mollusks
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Klepfoparasitism

- A very widespread
duck in the gadwwall
(Arraos sfTreper=).

- Coots (both
Eurasian coot, ~wilic=
=fr=, and thhe
Aamerican coot,
orlices IIr7ericsaEr?s)

- Dive for their food

and bring vegetable
matter to the surface
from greater depths.

Klepfoparasitism

- The coots are messy
eaters, and itis not
difficult for gadwall to
move in and collect
some of the loot.

- T his behavioris
called
Kleptoparasitism,
and it is an effective
way of widening the
niche of the gadwall.
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New Caledonia

- Geological studies show
that New Caledonia is
the smallest (about
1600 km2) surviving
fragment of Gondwana

- Rifted away from
Australiain the Late
Cretaceous 8065 mya
and reaching its present
position 1500 km east of
it 50 mya.

. Itis a hotspot for
diversity

New Caledonia

 Inviewof the large
amount of research
that shows the
frequency of
long-distance
dispersal in such
scenarios, most
biogeographers today
believe that this was
the mechanism of
arrival of the
ancestors of the New
Caledonian taxa
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New Caledonia

Geological studies show
thatthe island was
submerged for long
periodsin the
Paleocene—Eocene, so
that the island was not
available for
colonization until about
37 mya.

The New Caledonian
species must therefore
have diverged from their
ancestors after this date

New Caledonia

Panbiogeographers
reject long-distance
dispersal.

They theorize that the
Cretaceous ancestors of
the present biotawere
widespread across the
Pacific islands, including
on supposedly formerly
exposed large plateaux
such as the Ontong
Java plateau
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New Caledonia
Biogeographers have
investigated the
history of the
angiosperm family
Sapotaceae.
Resulted from nine
colonizations of the
island between 33
and 4.2 mya, dates
thatare about40
million years after the
rifting of New
Caledonia from
Australia.

New Caledonia

New Guinea and
Australia were the
mostimportant
sources of the
arrivals, those from
Pacificislands
arriving only more
recently, 27—-24 mya.
These results are
clearly totally
incompatible with the
panbiogeographers’
theories
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South America

The history of the biota of South America has been dominated by the effects of the great earth-
engine of plate tectonics. Some of these effects were caused by the westward drift of the continent,
which led to mountain building and consequent climatic changes, but most were the result of changes
in its relationship with North America.

As noted in the description of the origin of the Caribbean islands in the ‘The West Indies’ section,
there had been islands in that region ever since the Americas started to move westward in the Early
Cretaceous. This may have been the route by which some North American dinosaurs dispersed
southward in the Mid-Cretaceous, accompanied by some early types of marsupial and placental
mammal. But this connection has always been tenuous, sometimes permitting passage and sometimes
becoming broken. This led to cycles of immigration, isolation and evolution, and final new
immigration and extinction.

The Early Cenozoic

The mammal fauna of South America today is characterized by a few marsupials (opossums) and a
diversity of edentate placental mammals known as the Xenarthra (sloths, armadillos and South
American anteaters) that are hardly known elsewhere. However, in the Late Cretaceous, South
America had a mammal fauna of strange marsupials and of ungulate placentals quite unlike anything
known elsewhere in the world. Alfred Wallace, one of the founders of zoogeography noted that the
range boundaries of Amazonian birds seemed to coincide with the pattern of the rivers. It is
fascinating that recent research shows that closely related taxa of some birds are to be found on either
side of rivers throughout Amazonia.
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Mass Extinctions

* The “big five’
Phanerozoic mass
extinctions occurred
in the

* - End-Ordovician

 Late Devonian

« End-Permian

 End-Triassic

 End-Cretaceous
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