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TROPICAL GEOMORPHOLOGY: TECTONICS, RIVERS AND LONG-TERM LANDSCAPE EVOLUTION 

The concept of tropical geomorphology suggests 
that there is an assemblage of processes and landforms 
peculiar to the tropics, different in some ways from 
those of extra-tropica! regions. To some extent this 
seems self-evident, but the concept is based on a num
ber of premises which need to be tested. In this paper 
I shall act as Devil's Advocate and minimise the role 
of climate in so-called climatic geomorphology, and 
furthermore try to demonstrate that it is another fac
tor, the great length of landscape development, that 
gives the tropics most of its significant differences from 
other regions. Within that part of the earth bounded 
by the tropics of Cancer and Capricorn there is quite 
a range of climates, but I shall concentrate on the popu
lar image of hot and wet tropica! conditions. For ex
amples I shall refer often to my own papers, not be
cause they are better than those of others but because 
I can avoid any charge of misrepresentation of the ideas 
of other workers. 

Severa! authors have used climatic factors to erect 
a theoretical basis for climatic geomorphology (PELTI
ER, 1950; BUDEL, 1982; BIR0T, 1970; TRICART & 

CAILLEUX, 1965; STRAKHOV, 1967). This is what FANI
RAN & JEJE (1983) call the "synthetic approach". In 
contrast to these more or less elaborate approaches, fig. 
1 shows the relationships between climate, weathering 
and mass movement, in a highly simplified form. At 
this leve! only the major features are brought out, and 
the humid tropics are seen to be "non-extreme", and 
so differ from arid areas where lack of water modifies 
landforming processes, and frigid areas, where ice for
mation causes a very different assemblage of landforms 
to be produced. If these extreme climates are exclud
ed, the question can be posed: are the landforms of the 
humid tropics different from those of temperate or 
other non-extreme climates? The question will be asked 
in relationship to severa! different topics. 

I. TOPICS IN TROPICAL GEOMORPHOLOGY

1. TECTONICS
Tectonic processes are largely controlled by the

earth's internal mechanisms, and seem to occur regard
less of latitude or climate. A wide range of tectonic set
tings are available for study in the tropics, including 
ancient cratons (much of tropica! Africa), island arcs 
(Caribbean, Indonesia), fault-block mountains (north
ern Andes), tectonic basins (Amazon Basin), rift val
leys, and others. In many generalisations about the 
tropics this seems to be forgotten, and the African scene 
of tectonic stability is taken to be the norm. This should 
be contrasted with places like New Guinea where 
Quaternary erosion surfaces have been uplifted a thou-
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sand metres, and where Quaternary granites have thrust 
up active gneiss mantled domes as mountains a thou
sand metres high (OLLIER & PAIN, 1981; PAIN & Our
ER, 1984). Strike-slip faulting, gravity sliding and other 
morphotectonic processes are just as active in the 
tropics as elsewhere. 

FANIRAN & JEJE (1983, p. 36) include "the fold 
mountain system'' in their discussion of tectonic fac
tors in the tropics. However, OLLIER (1981, p. 2) claims 
that there are no fold mountains in the simple sense 
of mountains simultaneously uplifted and folded by 
lateral pressure. The folding of rocks and their later 
epeirogenic or cymatogenic uplift are distinct and pos
sibly unrelated events. The examples used by Faniran 
and Jeje are indeed caused by epeirogenic uplift long 
after much earlier folding. 

2. VOLCANOES
Volcanoes of tropica! regions show much the same

range of landforms in the tropics as elsewhere, with 
radial drainage of cones being the most obvious single 
feature. OLLIER & MAcKENZIE (1974) attempted to make 
some generalizations about tropica! volcanoes, and be
lieved that they were perhaps more deeply dissected and 
surrounded by wider belts of alluvial fans than those 
of non-tropica! areas. Many tropical volcanoes appear 
to have very steep slopes, such as the so-called "verti
cal valleys" of Hawaii (WENTWORTH, 1943). 

3. WEATHERING AND SOILS
Because the rate of most chemical reactions is in

creased by increasing temperature, it is reasonable to 
assume that weathering is faster in the tropics than in 
colder climates, and this appears to be generally true. 
The idea has been carried further, and it is sometimes 
suggested that regolith is deeper in the tropica! regions, 
though TRICART (1972, p. 38) correctly points out that 
the thickness of regolith depends on the climate,the 
rock type and the intensity of erosion. However, the 
relationship between deep weathering and tropica! cli
mate should not be carri ed too far, for there are many 
examples of very deep weathering in extra-tropica! 
regions (OLLIER, 1984, chapter 13). Deep weathering 
occurs in water-saturated rocks, below the watertable, 
and deep groundwater in any climate has much the 
same effect. Hydrolysis is the dominant mechanism, 
and the products of weathering can be removed by ionie 
diffusion even if there is no flow of water (MANN & 

OLLIER, 1984). Leaching is intense in the humid tropics, 
and silica especially tends to be removed from weather
ing profiles more than in temperate climates. Desilicifi
cation leads to the formation of kaolin in leached pro
files. However, the solute loads of tropical streams, 
which should be carrying away the soluble products of 
weathering, do not seem to be very much greater than 
those of non-tropica! streams. This is because the sili
ca is captured in the build-up of montmorillonite clays 












