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Abstract. The southeast of the Anza Basin in Kenya, located in the East African Rift System, has developed a very
thick Mesozoic and Cenozoic sedimentary cover. However, the low level of exploration in this area restricts us from
understanding its structural system and evaluating its oil-gas exploration potential. In this study, we processed and
interpreted the gravity anomaly data obtained from the study area based on our understanding of its structural
characteristics, and the conclusions drawn from the results are as follows. Under the influence of dextral shear stress of
the central Africa shear zone, large-scale NW-oriented basement faults and small-scale NE-oriented caprock faults
developed in the study area with the latter cutting off the former. The basement depth of the study area varies greatly and
is characterized by “one uplift between two depressions”. The very thick Mesozoic and Cenozoic cover layer was
deposited in depressions. Controlled by the NW-tensional fault as well as the NE-fault developed along the structural
weak zone, the study area is divided into four tectonic units: the eastern depression, the central uplift, the southern
uplift and the western depression, showing the structural pattern of the “east-west zone and north-south block”.
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W E: ART Ana ZHAEHHALEERER, KA TEREWNY—HARIREZE, AW, ZXHH
HRREZEMK, AATHEMERANGARREABRBEIN TN, XEXETHRRXNE S 7% HE, 4
MEMEFANARATTRELEERE, FRERKA, TP ETOAFTEARTANAERH, TR
RAFARBRAWLERER R A ER IS LA ZEHRR, BLAmBr Rt @ o R, £K
REZRK, REE “WUX—RB” WRHE, UERARTEENFT—HAREZE;, TAXEHLKHTR
A MERFHRAW LA ROGES, AXREXN S ARBURE, $HOL, FHERAFEHLHE 4D
HERET, B “KELW, Whok” WHERR,

KW Anza G, EHRE,; WRME, LRGN

FESSES: P631.1 Xk FRIRAD . A

0 3=

Anza N FRIERBEAS G EEZH, B
W FERE ML ( Morley et al. , 1999) il Hb Rk 4y ¥
¥ (Dindi, 1994; Morley et al. , 1999) AY L ¥
K, BRI E AR N R R R A,
Anza AR TS Luma ZHIAHAE, BB S5 A
PERT, HINZZWIEENZNE, KERE1~11 km
M —gr 4 B U0 5 B (Winn et al., 1993;
Bosworth and Morley, 1994; Foster et al. , 1996),
T BT 1 i A

20 2l 90 AN, A MIZ M X AT T — 5
ML ER P B T AR, e T8 B4R T Anza 4 HD
) 3 5E 1 B SR (Greene et al. |, 1991; Dindi,
1994) , FIFH L F= TR o3 M 1 2 M 3t T 45 44) 701 1By 22
& (Greene et al. , 1991; Morley et al. , 1992,
1999; Bosworth and Morley, 1994; Benoit et al.
2006) , M5, A2 EIER T AR A B = B b o ] i r
SO, 32 DX B R AR LA R ()R R BR
&40, 2014),

Anza 7 7R B BB BT AL 1 AR AR A RO 4 Bkl
IR R AR BT B AR &, H AT AR T A 3 3 B
B, HErR kA w, kibhaaAm) iz (S84,
2012) . EAER, %A Hh 0 A R ) R F
K, SR, iZHb X 4 BRI AR R BE e 1K 1 b IX
Z—, BAAC KXW E R R T —&INR, HE
XF XN H T 3 0 4 A RRAE . BRI R IEIR B
Y 35 T 2 4t ) 3 A 9 4 A VR T AR ke = TR ABIE ST
T 29T X5 Anza 4 3048 38 142 28 09 IR B il <
SRLEETEAN . W, ARG % X B 2 i
PR ZRIRE IS F T TR B2, R or M BT, BRI X
Jatt ks K m R ERIAE R, AR E

S o B T X g Bl i Ak B K oy A, 4
BAHK AR 3 A b T, Hb Bk A B T BF 9T AR,
B E T WIF 5 XA W7 284 T A AR R i R IR TR
7R T TE KR A 3 DR, AT A TR ACGR AT 5T
DR I 4 IE 42 3L T Bk BRAR B, RO R
Anza %5 il SR 0 1T Bt — 0 B R T AR R
BT BE Al TR AR S A

1 A5 X 3 L

Anza LA T R WA ALFR, PERRAR AR
ER—FERAESZ M, A, AAem 455
Lamu 7530 F1 Mandera ZZ#iAHEE (B 1), B—4-db
PO —Fg A< o] R AT Y . AN I BR A9 v AR AR K Bl 245 7
M (Ebinger et al. , 2000; Corti, 2009) , Anza 7}l
2201 T Karoo WG . HEL—Him 2 &b, UK
BE MR UTRR, BT W B T kG . B AR
B ZR )R UM B Y B2 DT FE AR L (0 B A
FIBRALL, 2014) , Anza #H07E 3R B9 DDA 47 i B9
PINL 35 Semyhisk AR IR JE i, PR, 7 Y 45
oy AR R BT Ak 34 52 3 X RC 40 Al Bk 8 2R A
KA AE L B 0 ( Greene et al. , 1991;
Winn et al. , 1993; Bosworth and Morley, 1994; #2
e R R AG L, 2008 ; XA FIAIBR 44, 2014; Boone
et al., 2018), PRE ZMHINT, I3k fin dif Al e 5 9k
PHIAR RS> 25, Anza 75 JF 06 42 52 L% ( Greene et
al. , 1991; Bosworth and Morley, 1994; Foster et
al., 1996) , BLH AL, 2 d AR 5T DAl 4 e 57 U]
HH e, IR E ML, LR, BT
ARAERZEA B9 1 B, 3R 57 U1 16 3 & W15 1k,
R B AR T s, DORRJR BE 3B i I8 ( Ebinger
et al., 2000; Vetel et al. , 2005; Benoit et al. ,
2006; XU # A1 A0 Bk 4 40, 2014; Brune et al.
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2017) . Anza FEHFEIR N ATFE R FA &, TR
HETMARPMIT I R BIFEL = HE L (B&R
ARG A, 2008 XIEERMIMIPR 44T, 2014), #&
Wz EE S AR, LR eE T bk
BT, JEEB X BIEA N XA i 3 (Dindi,
1994; Vetel and Le Gall, 2006) , iX 7] §E5 Marsabit
Jil A7 72 /9 K & kL 4E A ¢ (Hackman et al.
1990; Guiraud and Bosworth, 1997) . 4t VWi—® &
] AT ) Anza HBHE &% K30 £ M1, RBLT
55 E R AR OC A B sk AE T, T 7 R AR R L AR —
T VU ) R )R RE 2l T BT R AR T By BE R
(Morley et al., 1999; Vetel and Le Gall, 2006 ),
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Fig. 1 Regional geological survey of the Anza Basin ( modified

after Dindi, 1994)
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Fig. 2 Contour plane map showing the Buoguer gravity anomaly

in the study area (1 mGal=1.0x107° m/s”)

# O RBAME IR, B D 2R W AT R 4R 3 4
EEHERE (Dindi, 1994) . 55— KEEAR
ML 8 km, FHHEN 2.4x10" kg/m’, PIFZE
Jysew R d A g R, K A R SR IR (R
ANy BT AN RPURUZ AR 2 20 km PIRBESERL, K
BIRBRUA R, FHEELY 2.7x10" kg/m’, X
JEY5 Anza b5 LAV Hb X 5% 85 04 728 7 ) o 25 RE —
F (Swain, 1979), ZHEEZEMRX EEHEE R
M, KIEEE &S E R MIZES R, =
NEEREENNEER, IREZ 40 km, {H7E Anza
M R SR B 24 35 km, )2 I BN 2.9x
10° kg/m*, %% B R E LT, A A% BBk 5
3.2x10" kg/m* (Sheriff, 1973)

2.2 HRENREHIE

5% DX 1) A 4% 8 ) S 5 B8R R IR T Swain
Khan % 5 8 23 A4 1 J 7 A [A) 484X /9 T g 0 &
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WA, SO B E (B 1) X R, &
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o, SR Iy &N A S E AR, 3X A AT RE
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BHER ) GEAWFE XX B T R I, Kaisut F
A Duma F DL AR 09 8 32 i T —37 A S A |
#2; Ndovu JFLUAR (1 5 7 AR )2 R kg v —37 28 S 1)
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Fig. 3 Contour plane map showing the residual gravity anomaly

in the study area (1 mGal=1.0%x107° m/s”)
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HiER ) BEAS A B AN [6) TS R B B ROk (B
HAF, 2013), ML, T RBOLWEMA SR
PR 2 1Tz A, e R B 2 AT
P, AnfsiA A AR O B N IE —fk BOK T 5 80T
SRk, B RE PR b P Y R R T i s
R, R A E L R AR R, ik
S0 5 R GRS AR A R E R H R (ETT
A 20105 ¥ SCEREE, 2020) , 3CHERISR FH K-
SRR YL (TAHG) | A — 1k 8KV S 406
] S %0 (NVDR_THDR) XFF5% X & 3 B4 it 45
B, 4SS G0 TR T S B R K R
Pl o ) S B R AR, AR BT SR AL 1

(1) 7KF S B ARt A

ST v g RO W] Y 7 U8 AR {E B, Miller and
Singh (1994) £ 7T fiii &L A 5 (Tilt Derivative ) ,
27 SR e f B (VDR) KR
MBS (THDR) By 46 WHE A4 52 E ) £ 3
VDR (9f/z) (0

HDR (of/ax)” + (of/ay)”

Hdr ) afzox, af/ay F af/ oz 43 Bk 3 R iy
xy oy Mz 7 W R — B R T I DD ek ROy
BT, AR A0 AR B BRI TR - w2 M w2 Z 0]
HEME NS R E, EEMSTHIE LR, ft
5 W 7€ 3% 98 4b 3 ( Miller and Singh, 1994;
Verduzco et al. , 2004; FARFIZEMIHR, 2004) . #H
BORWE S, DRV TR 5 i 5 o il 2 T 22
VDR Fl THDR ¥ #5470y, 1 e L (E nl DLAR K,
I, %071 32 5 U8 S 0 BRI B/, vl DLER 4F
Mg R ER 55 R MAE B . HE, R A T A
S A A E S A VR I & £ BL (Cooper
and Cowan, 2006) , 82 14 URHE S5 47 o 2 I 5
B R, B, B A TR R b T A i A
2 1] - i TSI

Ferreira et al. (2013) #2H /K3 286 B &l /A
% (TAHG), HEKA N,

dTHDR/ 9z
TAHG = arctan (2)
(dTHDR/dx)> + (aTHDR/ay)’

H th, 9THDR/dx, 9THDR/dy Hl 9THDR/ 9z
O35 R K- BB BE THDR WY « .y A1 2 J5 18] B — By
SR, [FF, TAHG ZF# B -w/2 Bl +m/2,
Ha KNG T30 00 5, %07 B4k 1 AR iy
PEFA, AT LUA &) ok B3R TE AR IR B S0 5 B
SEGAM R AL L, TR AN 5 3% B
U I S = ) 11 7/ 7 S S ER T o i R (IS VI = <

Tilt = arctan

(Ferreira et al. , 2013)
(2) H—fb B KT 8 10 S 80k
MK S8 505 (VDR_THDR) & XA
SUKF S8 (PTHDR) 5/KFE#6% (THDR)
B HME (Wang et al. , 2009; T 7%, 2010) .
PTHDR
THDR (3)
Hdr | PTHDR MK F E A6 (THDR) Ay
WS R R TR S, B (JH#5, 2006) .
PTHDRA=nmx“lO,aTi?R) (4)
S KBRS BE W E A R S B0
TOMABE, AR E T HOKE B R, [FE, 4
Br 7 &R N TR S, M B E R W
IR B B W B R ) (A #SE, 2006; Wang et
al. , 2009; F J741%, 2010; Chen et al., 2013;
AR, 2019),
Py = B S s W N R o T S '
% (NVDR_THDR) # XK (Wang et al. , 2009;
EHRAE, 2010)

VDR_THDR =

NVDR_THDR=4XBEZIEBEf (5)
VDR_THDR,
3.1.2 B X

W 2 1 1 AR A A A MR B G TE
o 1 7 N R I (T2 L9 = s S N R R g R o
HENGW AR, Hk, X E R S8
WIS AL AR AE 53 BT, A HE B D 244 3, 3 3 b O A
BME M, mE 4w LIFEE, B X W RS &
B OB —, F LR T AL m R AR w2
Wr s,

Ao Va1 3 B RRRAE . W R K, A i R
BEL F, WA TR R ARM, WA E
IR X W w2, F, . F, W7 28 4E 1 5 5 ok
FEWEIE X AR R X P A B, X
WM R E I G br GBI, MigE IR
Bl LR %L E B9, R RE R
Bl Jedem IR FEE LRI DA RN E S S
HOARRY b WA, TEOK P SRS BE Bl TAHG KAl
NVDR_THDR & [ ¥R MK 75 MR EiEZk, F,.
Fo W R A 5 X V6 F8 8 AR X B AR L 7E A e
2 S m A R — W E AW R T F,,
FEE Sty Wi bR AR I, 7E AR O AL
FIATE S w2 R SRR R R
oW S Y T R R AR AR UK P BRE BT TAHG
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Fig. 4 Processing results of gravity data and fault structure distribution in the study area

(a) Vertical second derivative; (b) Horizontal total gradient; (¢) TAHG; (d) NVDR_THDR
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PPE BB e th W] B R PE A G AR AR, S AA%
P rh s 4 1 B ) BB GO E 1] — B, X BB A R
W Z 1 9 K B R ORI ASE 0 I Y ) DB S bR S S
i ( Greene et al., 1991; Bosworth and Morley,
1994) 7 453 N & & 930 7 & 1] W7 24 BT IS
P 7 AR )R R H SRR BE L A R, AL,
DX A 325 5 5t 0 4 s 6 PG ) R A Y b AR R R IR IX
SE R S A R I I e Sl o T
(Morley et al. , 1999; Vetel and Le Gall, 2006)
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ARACES, TEAGHE 5 BT 42 5 P EAR B P )
K8, 7EKF SBBEE . TAHG S NVDR_ THDR
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