
Tropical River Systems and their Management

By Dr Rick Leah, SWIMMER, Nicholson Building
Major structuring influences:

Climatic gradation in the environment - eg. forest to savanna to desert

Long geological history for river systems, sometimes including lakes

Diverse and complex habitats - often including swamps and forests which are integral parts of system

Physical Factors

Temperature

Deoxygenation more of a problem than in temperate zones

Seasonality

Day length tends to be even - driving factors: wind and rainfall

Rainy seasons - modified by shape of continent, mountains & wind systems

Rainfall peaks as sun overhead - equinoxes - rainy seasons

Largest river systems - Amazon & Zaire - straddle equator - Rainfall reaches a maximum at different times on different sides of basins - this alters the times of the floods

Water-level fluctuations - 'floods'

Fishes respond in various ways to rise in water level

Advantages - nutrients and food - predation minimise

Particular feature - expansion of area of river - floods riverine forests to great depths eg Amazon

Fruit-eating fish

Example river – much less well known : Orinoco

Gradient and stream order

Turbidity

Complex communities of fish which communicate by electric signals

Chemical Factors

Three chemical factors seem to have the most profound influence on fish distribution and abundance in tropical waters - dissolved oxygen, pH, and dissolved nutrients

White waters

High turbidity - suspended solids

pH around 7

moderate levels of oxygen, although can be low

impact on levels of care of young by fish

Clear waters

The range of pH - 4.5 -7.8, typically slightly acidic

Tend to be in rainforest areas

Oxygen concs high enough to support abundant fish

Food chains based primarily on organic material of terrestrial origin

Large amounts of insect life supporting diverse food webs (many small brightly coloured fish)

Black waters

Transparent but dark brown in colour because of dissolved organic matter

Very acidic - pH often lower than <4.5 and contain almost no dissolved nutrients

Oxygen very low in slow moving areas

Not conducive to high fish stocks - some very specialised species - particularly Amazon & Rio Negro

Biological Factors

Predator-prey relationships

Tend to be more complex in tropical fish assemblages than those in temperate environments (detritus, algae and plant material a larger component of diet

Predatory fish may have a higher influence on abundance of invertebrates

Predator introductions - very destabilising

Anti-predator mechanisms - eg catfish spines

Very high diversity of predators though - eg electric catfish & eel, Piranah, ,African Tigerfish

Competition

In undisturbed waters it is usually assumed that competition low because of morphological character displacement - best evidence - extreme specialisations

In contrast - Amazonian rainforest fish - not so specialised - various explanations

Symbiosis

Wide range of relationships from mutualism (catfish & cichlids brooding young together)  through to a catfish which somehow gets its embryos into the mouth of a mouth brooding cichlid where they eventually eat the cichlid young

Fish Communities

Sri Lankan streams

Well studied - high diversity and specialization

Studied experimentally - niche shifts

Deserts and seasonally arid environments

Some fishes are very short lived - Diapause

Others aestivate - eg lungfish

Rivers in mainly arid regions: eg the Niger

A combination of human population growth, unsustainable development, and desertification, are threatening the river Niger's ability to maintain essential food and water supplies to local people. River flows in the basin are decreasing at the same time as fishing pressure is increasing, leading to drastic declines in fishery yields. Deforestation and farming of fragile soils is leading to siltation of river channels. Other pressures come from dam building and the highly invasive water hyacinth, introduced from Latin America.

Kainji Reservoir – on the Niger River

1968 - 137 km of river to reservoir

Three zones but 50 - 60 species ie much more diverse than in temperate areas

Succession of species after closure - not easily predictable

Responses to exploitation

Old-fashioned view of stability - more likely that unstable, constantly changing, vulnerable to outside pressures
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On the Course website: http://pcwww.liv.ac.uk/aquabiol/BIOL468/trop_rivers/tropriv_frame.htm
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