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Background

(See Moss 1998, Chapter 10)

Brief Notes

Reservoir development – 1960s & 70s

BUT many new ones being planned or built in 2000+

Many problems – not the least of which is displacement of people

Kariba (50,000)

Kainji (42,000)

Volta (80,000)

Nasser-Nubia (120,000)

Three Gorges (> Million?)

Can be planned, but disrupts lives and cultures

Previous close integration with seasons and patterns

Sediment

Shoreline

Silt – deltas, shoreline stabilises

Idiosyncratic -L Kariba, between Zimbabwe & Zambia – silt not a problem because of location of swamps

Killed/drowned vegetation 

Deoxygenation, Hydrogen sulphide

Lake Volta Ghana – main water column de-oxygenated for a time as softwood forest decayed

Release of ions – substantial nitrogen and phosphorus loading

Lake Kariba  from 26 mg l-1 to 67 mg l-1 in the early lake

Stimulation of productivity – plants and fish

Lake Kainji (Nigeria) – high flushing rate, less of a problem

Lake Kariba – floating fern Salvinia molesta
An unusal member of its genus – a hybrid of two South American spp

Growth so massive, impeded navigation, fishing and deoxygenated the margins

Salvinia was known in the River Zambezi before impoundment but flow stopped a build-up until the dam was in place.

By 1962, Salvinia covered a quarter of the 4400 km2 lake 

Fortunately, Salvinia declined in Kariba in mid-60s as nutrients were flushed out

Now Nitrogen limited, covers <10% of the lake

The other plant which causes similar problems – Water Hyacinth – Eichornia crassipes
Fisheries

Extended period of filling – riverine spp thrive initially – very high production

Problems start with reproduction – necessity of riverine conditions for many spp

Eg Lake Volta – loss of Mormyrids

Increase in generalist fish such as various Tilapia which thrive on plant material, detritus and alagae

High productivity – standing trees – decomposition + periphyton

Invertebrates – Lake Volta and Kariba – a Mayfly

Empty niches? Fish introductions

Eg No zooplanktivore in  Lake Kariba – riverine habitat

Two introduced from Lake Tanganyika (Limnothrissa miodon and Stolothrissa tanganyicae)

Tree clearance

One fifth of Lake Kariba cleared – future fishing industry

Lake Volta – nothing cleared to save money

Actually large scale experiments – lots learned about nutrient cycling

Downstream impacts

Depends on use of dam – hydro electric or irrigation

Nutrients 

eg  Aswan High Dam & Lake Nasser-Nubia – loss to Mediterranean and Nile Delta

Lake Nasser – ca. 10,000 tonnes per year

Sardines – 15,000 tonnes per year

Alterations in drainage and water levels

Kainji – problems with rice growing in area below the dam since the water level no longer goes very low in regulated river

Balance of Costs and Benefits

Not as bad as originally thought

Lake Volta – huge costs – delayed payback – benefits of industrialisation

Fish production higher than expected

Schistosomiasis has increased

Nasser Nubia – very controversial – large adverse effects

Extra Reading and Information

Various links will be provided to relevant material on the Web – 

Access through http://pcwww.liv.ac.uk/aquabiol/BIOL468/ or through VITAL and the normal homepage for BIOL468
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