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The Evidence for 
Plate Tectonics

- First breakthrough: the invention of techniques 
that used the phenomenon of palaeomagnetism

-This uses the presence of magnetized particles in 
many rocks to trace the movements of the rocks, 
and therefore also of the landmasses in which they 
lie. 

Obviously, if the continents had never moved, 
these ‘fossil compasses’ should all point to the 
present magnetic poles – but they do not.



In 1962, the American geophysicist Harry Hess suggested 

that the volcanic chains were spreading ridges, where new

seafloor is being formed as the regions on either side move

apart, and that the trenches, in contrast, are where old 

ocean floor is consumed, disappearing downward into the Earth. 

He theorized that all this activity is the result of great convection currents that bring

heated material to the surface from the hot interior of the Earth.

https://www.cbsnews.com/news/china-livestreams-3-researchers-reaching-earths-deepest-ocean-trench/





When it first appears from the depths of the Earth, the new ocean crust is still hot 
and rich in iron minerals, which are sensitive to the prevailing direction of the Earth’s 
magnetic field. 

Due to changes in the flows of material 

within the mantle of the Earth, this 

magnetic field reverses direction 

every 104 to 106 years.







How Plate Tectonics affects the Living 
World, Part I: Events on Land

The movements of the plates are usually quite slow (only about 5–10 cm/year) 

DIRECT effect: the splitting and collision of landmasses altering the patterns of land within which new types of 
living organism could evolve and spread.

INDIRECT effect: The most obvious of these changes was the result of their movement across the latitudinal 
bands of climate, thereby causing different areas of land to lie in cold polar regions, in cool, damp temperate 
regions, in dry subtropical regions or in the hot, wet equatorial regions. 

The distribution of land relative to the poles is also an important factor; it is 
noteworthy that during the two periods of time when there were great ice 
caps at the poles (first about 350–250 mya, as well as the more recent period 
that caused the Ice Ages), the poles were surrounded by land, not water. 
Because of this, any ice and snow that fell on the land formed a white surface 
that reflected back the light and heat of the sun, so that the land became 
progressively cooler. If, instead, the pole is surrounded by sea-water, the snow 
often melts, leaving the sea’s dark surface free to absorb the Sun’s rays.



How Plate Tectonics affects the Living 
World, Part II: Events in the Oceans



45 mya progressive cooling





Islands and Plate 
Tectonics

The first type of island was originally a part of
a nearby continent, but it became separated from
it by rising sea levels (e.g. Britain, Newfoundland,
Sri Lanka, Sumatra, Java, Borneo, New Guinea and
Tasmania) 

or by tectonic processes that split them
away from an adjacent continent (e.g. the larger
islands of the Mediterranean, Madagascar, New
Zealand and New Caledonia).



Islands and Plate 
Tectonics
A second type of island is part of a volcanic island
arc. The most obvious of these are the Kurile and
Aleutian island arcs that lie along the edge of the 
Pacific. Here, old ocean crust is being forced into
the depths of the crust, and the resulting stresses
cause the appearance of volcanic islands. The
Lesser Sunda Islands of the East Indies have similarly
formed where the northward-moving Australian
plate is undercutting South-East Asia.



Islands and Plate Tectonics
Hotspots

(i.e. Hawaiian Islands)

A hotspot may also cause the appearance of a
larger area or plateau that, if exposed and 
colonized by animals and plants, could play a
role in their dispersal between continents. 

An example of this is the Kerguelen plateau, 
which lay between Antarctica and India and 
could have allowed dinosaurs and other 
animals and plants to disperse between
these two continents until the beginning of 
The Late Cretaceous.



Terranes
Where volcanic islands or their eroded,  submerged remains reach the edge of a 
trench within the ocean, they are merely recycled back into the interior of the Earth  
– the oldest member of the Hawaiian seamount chain is about to disappear into the 
great trench that lies just east of the Kamchatka Peninsula of Asia.

But where the trench lies adjacent to a continent, although the ocean crust will 
simply be subducted, any superficial islands, seamounts, reefs or other masses of 
volcanic material are scraped off against the edge of the continent.



Terranes
Regions within which the rocks are 
quite different from those of
the surrounding area.

the eastern margin of the Pacific, 
where a complex of 42 terranes 
makes up a strip 80–450 km wide
along the western margin of the 
United States and Canada; another 
48 terranes make up much of
Alaska





Islands: Getting There, The Challenges
of Arriving
- Oceans are the most effective 
barrier to the distribution of 
land animals.

-organisms can normally only 
reach an island if they possess 
special adaptations for transport 
by air or water.

- Dispersal by a sweepstakes 
route.



example of this in the West Indies in September 1995. 

Soon after two hurricanes had passed through the Caribbean, a mass of logs and uprooted 
trees, some over 10 m long, was found on the beach of the island of Anguilla, and at least 15 
individuals of the green iguana lizard, Iguana iguana, were seen on logs offshore and on the 
beach. 

They included both males and females in reproductive condition, and specimens were still 
surviving on the island (where the species was previously unknown) over 2 years later.

Judging by the track of the hurricanes, the lizards probably originated on the island of 
Guadeloupe (250 km away), and the journey probably lasted for about a month



Problems of Survival
Island life is more hazardous than that on the mainland, for several reasons:

- the small, isolated nature of many oceanic islands means that resident species do not have the 
option to move elsewhere when conditions deteriorate --> island populations are particularly 
sensitive to natural catastrophes.

- An island will therefore contain a smaller number of species than an equivalent mainland area of 
similar ecology.

for example, study of a 2 ha plot of moist forest on the mainland of Panama showed that it contained 56 species 
of bird, while a similar plot of shrubland contained 58 species. 

In contrast, the offshore Puercos Island, 70 ha in area and ecologically intermediate between the two mainland 
plots, contained only 20 of these species.



if the colonists are few in number, they can include only a very small part of the genetic variation that 
provided the mainland population with the flexibility to cope with environmental change; this is sometimes 
known as the founder principle.

1) Random factors such as fluctuations in sex ratios or age distribution, disease outbreaks or unusual 
weather events may wipe out the entire population.

2a) individuals in small populations inevitably end up breeding with close relatives – if they can even find a 
mate. This causes the phenomenon of inbreeding depression, resulting in lower fertility and less viable 
offspring.

2b) Even if a group avoids inbreeding depression, the effects of genetic drift (the process by which certain 
genes may disappear from a population, thereby reducing genetic diversity) are greater in small populations.

Problems of Survival

the extinction rate, in islands, is about 50 times as great as on the continents



Chance extinction is a particular danger for predators, since their numbers must 
always be far lower than those of their prey. As a result, island faunas tend to be 
unbalanced in their composition, containing fewer predators and fewer varieties of 
predator than a similar mainland area.

Less pressure on new arrivals or colonization by new species.



Adapting and Evolving
Colonists may encounter many difficulties when they first enter an island, but there 
are rich opportunities for those species that can survive long enough for natural 
selection to adapt them to the new environment. Opportunity for alterations in 
behavioural habits, diet and way of life provides in turn opportunity for the organism 
to become permanently adapted, through evolutionary change, to a new way of life. 



1. Paratrechina longicornis on the mainland normally nests only in open environments under, or in 
the shelter of, large objects; but on the Dry Tortugas (Florida) it also nests in environments such as 
tree trunks and open soil, which on the mainland are occupied by other species.

2. Another tendency is for island species (especially those on small islands) to lose the dispersal 
mechanisms that originally allowed them to reach their new home. Once on the restricted area of 
the island, the ability for long-distance dispersal is no longer of value to the species: in fact it is a 
disadvantage, for the organism or its seeds are now more likely to be blown out to sea (Many island 
insects are wingless – 18 out of the 20 endemic species of beetle on the island of Tristan de Cunha 
have reduced wings).

Due to the strong selection pressures, 
especially on small islands, dispersal traits 
can disappear remarkably quickly.



this phenomenon has been discussed by the American ecologist Ted Case.

- Sometimes an island lacks a particular type of predator, because the size of the population of its 
prey is not large enough to provide a reliable source of food. This may decrease the death rate of 
the prey species and allow it to grow more rapidly.

- the Komodo dragon (Varanus komodoensis), a giant lizard which lives on Komodo Island and 
nearby Flores Island in the East Indies. These animals have dramatically increased in size to 
occupy niches which on the mainland are filled by much larger animals.

- fossils of what seems to be a dwarf species of human being, Homo floresiensis, only 1 m high 
and weighing only 25 kg, on Flores Island

The tendency for small island species to become larger and for large island species to become 
smaller is sometimes called the island rule

It is not unusual to find that island species 
are different in size from their mainland 
relatives



The Theory of Island Biogeography
One of the most obvious characteristics of the biota of islands is that it is strongly 
affected by the degree of isolation of the island.

the variety of the island life depends, in the short term, very much upon the rate at 
which colonizing animals and plants arrive.

It depends largely upon how far the island is from the source of its colonizers, and 
upon the richness of that source.



If the source is close and if its biota is rich, then the island in its turn will have a richer 
biota than another, 

similar island which is more isolated or which depends upon a source with a more 
restricted variety of animals and plants.

Each sea barrier further reduces the biota of the next island, which in turn becomes a 
poorer source for the next.

The Theory of Island Biogeography



Diversity is much lower in the more isolated island groups of the central and eastern Pacific.



1- the changing and interrelated rates of colonization and immigration would 
eventually lead to an equilibrium between these two processes.

2- there is a strong correlation between the area of an island and the number of 
species it contains.

the rate of colonization will at first be high, because the island will be reached quickly 
by those species that are adept at dispersal, and because these will all be new to the 
island.

As time passes, immigrants will increasingly belong to species that have already 
colonized the island, so that the rate of appearance of new species will drop

The Theory of Island Biogeography



This effect of release from competition was especially
noticeable in the antshrike (Thamnophilus doliatus).
On the mainland, where it competed with
over 20 other species of ant-eating bird, there were
only eight pairs of antshrike per 40 ha; on Puercos
Island, where there was only one such competitor,
there were 112 pairs per 40 ha.



From Chapter 7: The Hawaiian Islans and 

Building an Ecosystem: The History of Rakata

It will be one of the journal club arguments




