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Fig. 1 Basin locarion map in the middle and southern

Eastern Branch of the East African Rift System (EARS)
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mantle in the northern Kenya rift (modified from

reference [16]. Its location is shown in Fig. 1)



EHRRE 3| B

il < 5 SIE b 5 2 A 43 288 18 9 A B HT R TR B 4 o AR 21

W ES-1 H-#biEEsE K 2.8 °C /100 m, Kerio 7l
& E-1 SR AR B2 3.7 °C /100 m, ZRAERAY
R T R HT I (31 Ma) Afar Hibs A 5% 1 71T
WRIE B, B4 3 JE A8 b 58 P oK T FR U 5 4R B
TR Il s A B T ) RS BT
POR“H TR 2 H e AL, EH e WA K
TR0 A OB T LA G Ll

2.2 @MERESNLIERMXER

South Lokichar % #i £ &% £ 0 # I, H
Loperot-1 JF- TR 4 T4 )2 X #a UM 1 5E 4 -y
10. 7~12.5 MaCHpasg i) 5 (R 3l J2 45 AR
Bt — g i, N AR MR R R H K ETT
AT W, South Lokichar 73 b 7 35 tH - 45 7 ik
RESBRPEAXNENZSS ., AR T
Jb#B Afar 7, 5 South Lokichar 737 i/ 25 it ,
AR

Turkana & Kerio 7% HiJE B 45 B . LA P R OBT
Tt )2 R L e R R TR £ E e
A6EB . k% JE WA LS ) K-Ax i 4E L
SRR 2 1) 3BT UESE AT 2 199 1L 3 Bl A e 0
thEn i 15~14 Ma, tpogn ok — BBt #) 6 ~5
Ma, Jf HAER & AP0k, e Ll ERA T
Y AR RN

MER A1 32 5% & . South Lokichar %% Hi 75 fil]
P2 b TR B 87 5 i Turkana K& Ke-
rio F M J& 205 BT T IR B oKL A i

L2 s AR SCIN A SourthLokichar b 55
4%, Turkana & Kerio Zi -y EshE A

3 &AL T ST IH

A B U B B AR e 9 T
B, R IR 245 H i A P LR S L
AR RIS

3.1 South Lokichar &t

South Lokichar % b >k V4 B 4 % (1) >} Hh %5 41
I 0 N R 7T 1 ek Rl A | =
G 4% Loperot Shale & Loperot SS 4H; T A7
F G145 Lokhone Shale } Lokhone SS 2 ;e
AL+ Upper Auwerwer 2 . Lower Auwerwer

BT K 1L . South Lokichar 44 3 1k 2
I3 7 ) b 24 b B L P PR L 2LPE S B 3 A Y
B 248 o A Rt e 451 JT 45 98 B, Loperot SS
7H .Loperot Shale ZH & Lokhone SS 20 & #1 4f 24
Fa i . Loperot SS ZH T AU 3 . 2448 M W JE A
I 2R bR DA AR LA Ry 3 Loperot-1 487
WA TR K, v [R] e 1 )2 e 45 s Loperot Shale £
DURREI0Y 2448 1 — 2P hr ke 2R B I A A
£V O R = 1 N5 O o 5 2/ N
Loperot-1 -4 7 AW M Ab e A T2, i R4
fik s Lokhone SS LR ], 245 22 F ok, 1 i
FEHATY DA = A N B e i AR O L (H R IR S
FUAE . = MYPTE B 7K Loperot-1 - 45 718 J& )= 0
e R, Lokhone Shale 4 iR A, 24
PR 5K S ACPRH 2R, A E R IR
A WHAZK G 2 A Y ) Loperot-1 4878 )& JZ
KEAPRAE . Lower Auwerwer ZH T FL BT 1E A
ZL0E 5 WK B T MR g R AR SR
P K B R RR = AR N AR DR, M A% ) L iR A
fiIEBH & s Upper Auwerwer ¥T £ B 3] 3 /K i — 26
SV s =R UNAE W 4 b O HE E IR S T K, Loperot-
1 IdE 7 X W A Ik B IR 20 A & ] ik
7000 LA bo vt e L Ll i S TR A F AR
P R B T, U AR v L TR B 5 R XA
LIRS

i L A] UL, South Lokichar iy fb 2 07 T
— > 58 R (1 T [ s O AT R — AR X i 2 Y AR
WG — R — R 28 AL L 4 3 A 5 ok
AR TE B 8 6 & (& 3D,

3.2 Turkana 1 Kerio &

F BN IE B2 RS . R
J6HB F B R A 2 R MBI, — R b
T M g b b I Ll A R T AU 2 L ALK
A B BBE A SR A KA E AR
SR M 15 2 10 Ma #AFFE B 18 /R i 01 kLl s
JEEERTIK 1 000 m LA b, iy st ml WL, e vk okl 4
Frgzit [l 38 B K 59 A — Wk OB AR — B
TR, 25 6~5 Ma, fEHLR T 32 /0 A0 A0 DA 2
FBEIRA N L e R I kLA R E LT
KR I i B2 A 55 . Turkana Hl Kerio 45
M TR S Ak 23X 2 K R s



22 Marine Geology Frontiers g ¥ i Ji 5ij ¥ 2017 4F 2
Ngamia-1 Loperot-1
. Loperot-1
0 ][] e fme], AR
.................. m“.:jm R— 1
10001 oS- Lower Auwerwer
E
E
# i
R 2000
______ Nlwim [Elesr
L PRI
3000 - : iy B B D W
Bl e
W
B m .
|
4000 — 0 2 4 km DA P il )

3 South Lokichar %2 Hh i #2 #& 5X
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(modified from reference [21])
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TYPE AND EVOLUTION OF RIFT BASINS IN NORTHERN KENYA
AND ITS IMPORTANCE TO SOURCE ROCKS

JIA Shen
(CNOOC Research Institute, Beijing 100028, China)

Abstract: The Eastern Branch of the East African Rift System (EARS) contains a number of basins
with large coverage, low exploration degree and complicated tectonic evolutionary history. This paper
focuses on the South Lokichar Basin, Kerio Basin and Turkana Basin, Northern Kenya. Based on re-
gional tectonics, and sedimentary and geochemical data, rift types, tectonic evolution- and deposition-
al filling histories of the basins and their importance to controlling over source rocks are discussed in
this paper in details. The study shows that the South Lokichar Basin is a passive rift, while the Kerio
and Turkana Basins are active then. It has experienced a complete cycle of rift evolution, including the
initial, rapid and late rifting stages, whereas the Kerio and Turkana Basins are mainly dominated by
volcanic events and characterized by episodic tensions. Two main volcanic events are found in the re-
gion, corresponding to two sedimentary cycles. Rift Evolution controls the quality of source rocks.
Medium-deep lake deposits prevailed in a large area in the South Lokichar Basin in the rapid rifting
stage. Thick sandstone then deposited in the late rifting stage, which made the source rock coming in-
to mature. Good matching of the stages is favorable for the formation of high quality source rocks.
Two volcanic events did cause the formation of medium-deep lakes in theKerio and Turkana Basins,
however, the lakes were too short and too small to be basins for hydrocarbon formation. When strong
volcanic eruption brought thick tuff to the lake,the source rock is only 20~50m in thickness. It is the
main reason for the Kerio and Turkana Basin having no oil and gas discovered so far.

Key words: Eastern Branch of the East African Rift System; rift type; structural evolution; source

rock



