
Changes in mountain valley widening, river incision and sediment transport in North-West Africa over the last 180 ka
OSL/IRSL dating applied to st rath terraces in the High Atlas Mountains

 
 

Strath terraces form as 
rivers switch between 
planation and incision, 
which depends on the 
sediment to water 
discharge ratio. At high 
latitudes, this connects 
to glacial activity and 
eccentricty cycles.
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But...

 
 
 
When do rivers form terraces in 
the High Atlas?

 
 
 
How does this timing reflect 
Quaternary climate change?
 
 
 
What are possible mechanisms 
of switching between incision 
and aggradation?

0 100 200 300Date (kyr)

MIS 6 glacial

MIS 5 - 4 

MIS6 MIS7MIS 543
C
h
ro

n
o
lo

g
ic

al
 d

at
a 

fo
r 

al
l 
te

rr
ac

e 
sa

m
p
le

s

decreased rate of 
aggradation
      

incision and abandonment
of youngest strath terrace level

2

Aggradation until 60 ka
(fluvial sands/
conglomerates). Most 
rapid  from 130-110 ka

S
ch

an
z et al., 2

0
1
8
 

strath terraces 
overlain by < 10 m 
conglomerates

sa
nd cg

l

1

2

3

5

4

162+- 9 kyr

77 +- 9 kyr

Alluvial fan

1

2

3

5

4

sa
nd cg

l

66 +- 4 kyr

57 +- 4 kyr

TF 3

1

2

3

4

sa
nd cg

l

TF 2

75 +- 11 kyr

sa
nd cg

l

1

2

3

5

4

110 +- 15 kyr

Kandoula 2

1

2

3

5

4

sa
nd cg

l

Kandoula 3

88 +- 7 kyr

San
d

Cgl

1

2

3

4

Kandoula 1

60 +- 3 kyr

75 +- 4 kyr
120 +- 6 kyr
132 +- 6 kyr

TF1

sa
nd cg

l

1

2

3

5

4

6

7

8

9

10

DOWNSTREAM UPSTREAM

176 +- 9 kyr

188 +- 14kyr

130 +- 5 kyr

123 +- 4 kyr

121 +- 5 kyr

105 +- 6kyr
105 +- 7kyr

0m

S
an

d
C

gl

2

3

5

4

6

7

8

9

Boutaghrar

1

10

11

12

13

323 +- 43 kyr

121+- 8 kyr

86 +- 7 kyr

0m0m 0m 0m 0m0m 0m

8 terraces & 23 
samples!

Photo

strath surfaces 10-40 m 
above the modern plain, 
depending on valley geology
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5. Conclusions

Most recent and extensive terrace 
level aggraded since 200 ka and 
abandoned post 60 ka

Coincides with low amplitude in 
precessional African humid period 
penetration

Lower sediment yield during 
extended dry period could explain 
terrace incision

people for scale

More about landscape 
evolution in the High Atlas

We compare the distribution of 
burial ages of overlying 
sediments with an Atlantic 
record of humidity in the 
Northern Sahara over the last 
120 ka.
Aggradation occurs over a 100 
kyr + time period with humid 
peaks every precessional 
cycle. Incision occurs during 
an extended dry period in the 
eccentricity cycle.    

4. Discussion - Saharan climate & aggradation
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2. Methods
 
Sampling sand tubes, conglomerate blocks and bedrock. 
Measuring in-situ radioacivitiy to calculate dose rates
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Quartz and Feldspar OSL/IRSL measurements 
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3. Results - Age Data
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