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Abstract

The existence of a very large Lake Chad during the late Quaternary, Megalake Chad, has long been questioned. A Megalake

Chad would present strong evidence for climatic fluctuations of great magnitude during the Holocene in tropical Africa. In this

paper we used satellite data from Landsat and Modis sensors to collect and analyse new information on landforms in a 2000000

km2 region of the Lake Chad Basin. We detected 2300 km of remains marking the ancient shoreline of Megalake Chad. The

satellite data also indicated many Saharan rivers and relict deltas leading to the long paleoshoreline. Large dunefield flattenings

were observed and interpreted as the result of wave-cut erosion by the paleolake. Similarities were noticed between the landforms

observed along the paleoshoreline of Megalake Chad and that of the former Aral Sea. This finding has significant consequences

for reconstructing paleohydrology and paleoenvironments through the Lake Chad basin, and continental climate change.
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1. Introduction

The Lake Chad Basin in north-central Africa is the

world’s largest endorheic basin, covering an area of

2500000 km2 (Fig. 1). The central part of this basin

began to fill with sedimentary deposits during the

Cretaceous period (Genik, 1992). It is now mainly

covered with unconsolidated Quaternary sediments.

Presently, most of the northern portion of the basin

is dry. Originating in the south, the Chari and the

Logone rivers provide most of the inflow to Lake

Chad—a vast and shallow fresh water lake bordering
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the Sahara Desert. Due to its endorheic nature and

because it is located in a region of little relief, climate

fluctuations have a great impact on the areal extent of

Lake Chad. For example, from 1960 to 1990 the level

of the lake fluctuated approximately between 277 and

284 m amsl and its area from 6000 km2 to 25000 km2

(Olivry et al., 1996). During the last millennium major

floods occurred on several occasions. During these

events water levels rose above 286 m amsl and the

Lake expanded to the north-east, partly flooding the

Bahr el Ghazal valley (Maley, 1981; Olivry et al.,

1996). Although large portions of the Bahr el Ghazal

were inundated during these major floods, the water

never flooded the Lowlands—a vast region of north-

ern Chad about 115 m below the current level of Lake

Chad and linked to Lake Chad through the Bahr el

Ghazal valley (Fig. 1).

The hypothesis of a much larger ancient Lake Chad

during the late Quaternary, Megalake Chad, remains

controversial. Doubt about the existence of Megalake

Fig. 1. Study area and the remains of Megalake Chad detected with satellite data. Black rectangles indicate the location of the other figures

mentioned in the text. Double circles represent the sites whose lithology was determined using spectral signature.
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