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Rainfall changes in the Sahara

On page 6 of this handout, you will find a stratigraphic column. This stratigraphic column shows a representative sequence of sediments from an area in the Sahara Desert called Haijad in the northern part of the country of Mali. You'll find a location map on page 7.

The modern rainfall in this part of the Sahara is less than 5 mm per year. To put that into perspective, calculate how many inches of rainfall the area receives in a year. Show your calculations.

The sediments shown in the column on page 6 have been interpreted to represent sediments deposited in a lake when rainfall was much higher in the Sahara, allowing permanent lakes to exist. We're going to use the sediment record at Haijad to determine when rainfall was higher in this part of the Sahara in the past and what the environment was like.

Age of the sediments

Let's start by looking at how old the sediments are. You will see that we have 14C dates for sediments at four levels in the column.

· How old are the oldest sediments in the column?

· What underlies these oldest sediments?

· How old are the youngest sediments in the column?

· Consult your geologic time scale. Where do these dates lie on the geologic time scale?

· Remember that stratigraphic columns show the oldest sediments at the bottom and the youngest at the top. What explanation can you offer for the fact that the 14C date at B looks to be younger than the date at C?

Fossils in the sediments

Fossils help us determine something about the environment at the time of deposition of sediments. Remember that the modern Sahara in the Haijad area is a hyperarid desert.

· In the time period between A and B on the stratigraphic column, what kinds of animals lived in this part of the Sahara?

· Are the fossils consistent with the presence of a lake between A and B? Explain.

· What evidence can you cite for whether the lake was fresh or brackish between A and B?

· In what ways is the fossil record between B and D different from that between A and B?

· Were Neolithic humans likely to have been able to live near this lake between B and D? Why or why not?

· What does the fossil record suggest overall about the rainfall between A and B in comparison to the rainfall between B and D? Explain.

The sediments themselves

The nature of the sediments themselves can tell us something about the environment at the time the sediments were deposited.

To the left of the column, you'll see information about how fast sediment accumulated in the lake. 

· Between time A and time B, how fast did sediment accumulate in the lake?

· How many inches per year is this? Show your calculations.

· Between time B and time D, how fast did sediment accumulate in the lake?

· How many inches per year is this? Show your calculations.

· How might the amount of rainfall influence how much sediment comes into the lake in a year?

· What do the sedimentation rates suggest about rainfall at Haijad and when changes in rainfall occurred?

· Do the data on sedimentation rate suggest the same pattern in rainfall change as the fossil evidence or not?

The stratigraphic column includes information on the types of sediment as well.

· How do the sediments deposited between A and B differ from those deposited between B and D?

· Are these differences consistent with the rainfall changes that you have determined from the fossil evidence and the data on sedimentation rates? Explain.

Features preserved in the sediments can also provide important information.

· What features are preserved in the sediment record at B?

· How do these features form?

· What do these features suggest happened to the lake at time B?

· What do you supposed caused this to happen?

Putting it all together
Now let's put all of the pieces together.

· When was rainfall high enough in Haijad to support a fresh water lake that Neolithic humans could live around?

· What would the environment have been like? In other words, if you could take a time machine back to Haijad at this time, what would you see?

· When did the first environmental crisis occur at Haijad that would have forced Neolithic humans to move elsewhere to survive?

· After the first paleolake at Haijad dried up, what happened to rainfall?

· What would the environment have been like during the time that the younger of the two Haijad paleolakes was present? In other words, if you could take a time machine back to Haijad at this time, what would you see?

· When did the second paleolake at Haijad dry up altogether?
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