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Figure 1 Overview of the basement geology!" and earthquakes of the Eastern
Africa Rift System (EARS)!?Bl: simplified geology of the study area¥.
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* The EARS kinks at the CKR - how
does this affect the modern rifting?

* Despite abundant faulting, major
seismicity is generally absent in the
Central Kenya Rift (CKR) except for an
anomalous M,>6 earthquake &
aftershock pair in 1928 at the Bogoria
kink?J,

* Faulting in the CKR has not been
mapped in great detail relative to
adjacent rift segments.

What does the geomorphology
of the rift reveal about the

tectonics of rift evolution? 35745E

Data Collection

» Fault scarps were mapped using 12m TanDEM-X Digital Elevation Modell®! - fault

density, orientations and lengths were analysed
* Cross-sections of the rift reveal rift morphology
» Quaternary extension rates calculated in the
intra-rift using lithological ages
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1) Fault Mapping & Rift Orientations

Figure 3 Faults mapped in the study area coloured according to their orientation. Rose
diagrams of fault orientations grouped according to geological ages.
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2) Quaternary Extension Rates 3) Maturity According to Fault Lengths
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Conclusions

Less evolved rifting
Higher seismic hazard at kink

More evolved rifting
Lower seismic hazard along straight section
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Figure 4 Rift floor cross-sections of the Bogoria kink and Eburru Volcano
. . All Faults Northern Section Faults Central Axial Faults
(central CKR) for which short-term extension rates were calculated. T8 fa
3168 faults aults 521 faults
(a) (e) (M)
c c
a) Bogoria Clementetal. (2003)":max 0.89 Ma Azgym = 1863m Chapman & Brook (1978)8: max 1.6 Ma Azsm = 2297m % 1000 % E»
Plateau | | z E ;
1 & 100 L H]
- 0.8-1.2mm.yr E 5 -
‘» 1500 - 9 S S
© (D) @ 10 o Z
E 1300 = £ £ 2
5 c |z : ’
% 1100 7 BLake' 8 8 10 1 8 10 1 10 100 g 10 1 1 ‘ 100
> ogoria — : . o .
I 900 VE 5.1 8 Fault Length (km) Fault Length (km)
LIJ T I T 1
_ 0 7000 14000 21000 28000 9 . . L
Distance (m) 5 (b) N (f) T /«/ () NTAY
b) Eburru edge of trachyte 2 o =0t / ) R ot
Clarke et al (1990)[9] Azsum = 289m 0129 ka VolcaniCS U') g " :\‘ ,l g IA\ I,‘\\ II p=0-1 g :" p=0-1
~ area covered by | | 13 -1 8 ‘_§ . ." ‘\," E Ay ’ E 5 :"
g 5100 Eburru tuffs & pumice, -5 MM.yr S Q 10 P i ! B0y & 107 |
£ and sediments S PR H :
~— 2000 ) area cc_)vered 1075 “3‘ : g : 9 12 1075 — 3 6 5 12 10_sol 5 6 5 12
5 VE 9.8 by sediments v Imin (km) Imin (km) Imin (km)
- T 1900 - : . : : :
>
ﬁ 0 6500 . 13000 19500 26000 (c) (d) (9) (h) (k) ()]
D|Stance (m) 10 Fault Survival Function | *°] [ Fault Survival Function | 0 Fault Survival Function | " Fault Survival Function "o Fault Survival Function | " Fault Survival Function
lin = 2 km lin = 5 km lin = 2 km lnin = 5 km lnin = 2 km Inin = 5 km
AO'S m— Empirical CCDF m AO'B w— Empirical CCDF e Empirical CCDF Ao'a || mm—Empirical CCDF 0 w— Empirical CCF
a8 e ot O S T O NG W
= p = 0.0002 p=06124 = p = 0.2220 . p = 0.8207 = p = 0.3992 p=0.6543
O WO " D YO <~ o O =i 0 O i Lo =i T
Figure 5 Kolmogorov-Smirnov Test performed on fault lengths. The Central| "\ 7~ - - NI N S
- AX| a | area Of th e C KR iS more mature re I atiV e to th e Bo g ora Area Fault length (km) Fault length (km) Fault length (km) Fault length (km) " Faultlength (km)  Fault length (km)

4) Rift Cross-sectional Morphology

Figure 6 Cross-sections of the CKR. Rift floor morphology becomes more symmetrical southwards.
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greater strain concentration on the border fault.

Figure 7 Juxtaposing rift maturity at rift kinks and along straight segments. Rift ”“;;thquakes M\;ZE@-
kinks occur at basment geology heterogeneities and increase seismic hazard. O Earthquakes My <6 o
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Figure 8 Similarity of Bogoria area to Chow Bahir basin in the
Broadly Rifted Zone. This area appears to be experiencing similar
stunted maturation with large earthquakes and little intra-rift axial
magmatism and faulting.
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