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Abstract This study reconstructs the tectonic evolution and lithofacies palaeogeographic develop-
ment of North Africa from the Cambrian to the Devonian through an integrated analysis of seismic, well-
log, and core data. Emphasis is placed on evaluating how major tectonic events—interacting with eustatic
sea-level fluctuations and climatic shifts—controlled sedimentary processes and basin architecture in the
region. Results indicate that during the Cambrian-Ordovician, a depression basin dominated the western
craton margin of the Tethys domain; progressive climatic cooling and continental glaciation led to the
transition from braided fluvial systems to glaciogenic deposits. In the Silurian, rifting associated with the
initial opening of the Paleo-Tethys Ocean triggered widespread marine transgression, resulting in the
deposition of organic-rich shales in the Lower Silurian. Subsequent late Silurian regression facilitated the
development of deltaic and fluvial systems. During the Devonian, the Hercynian orogeny profoundly
reconfigured regional basin geometry, establishing a passive continental margin. Fluvial ( braided and
meandering) systems were progressively replaced by deltaic and shallow-marine environments; persistent
bottom-water anoxia in the Late Devonian favored the accumulation and preservation of high-quality source
rocks. Collectively, this work elucidates the synergistic controls exerted by tectonics, eustasy, and
climate on the paleogeographic evolution of North Africa, identifies prospective hydrocarbon reservoir
fairways, and provides a robust geological framework to guide future petroleum exploration.

Key words western Tethys domain, structural evolution, sedimentary response, Paleozoic, North
Africa
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Fig. 1 Geological background map of North Africa



‘(IM K

1090 + W E

F & 2026 £ 6

28 B E AT I R A A R

2.1 EFFREF

B AL I JE W R R, J7Me . P
IV 1 ). 45 P R 56 5 ity 3R A e (A i X B
gy bl ol A, KECAN S 95 Wty K i ik &R 22 ()
B REFEIR RPN R B3 Wi 7% (van Staal and Barr,
2012) , PG BT BURE Je Wb AR b, HE Sk B
BBURF SRR IR W R BT BC B JE I b A 5 i 2
MR BRI , S 2L Tornquist ¥ 5 M) I JE A Thor 4%
i (Jiang et al., 2017) o iy AR — M iy A=A
B, 931 PP A Rl P DE T 05 ok B, JEURR
FEMVEIR AN (B 2-a) o U IX] BL 98 KRG A7 T 5t
Fre2 dr vt ma i, 6 AR db R € 2 20 25 i R IR

X4

T Afg\

TizArgiagh, 7RI, JbEZ i e i
JEAT IR WA & R iR RN Boa s Bl B RAE T e
P & sl P A R, R TR Bk
VR 3t Xk A 2B AR AN B A T, 20 30l e 7 e i
0 A RAT e ve B A B L, DR TR R K
FCANE R iU sz i L B UL, JF BN 2 2
RAEHT, DUmARDUER O .

2.2 WHYFREF

B, SRR TR bR T, KL
Rl AL G B = 3 K il 30 2% B A IR G R & 5 Hun 8
WlRTT R, R TTE A E (K 2-b) . EH
Lo, R R, ML AL SR N B K
Wizl 2% 5 Hun #0020 2400, il R80T R 9 5K,

B ol
V

R

R

IE‘?%%EJ%

Hih

a—FER 4 ; b—RWEL

>3 | sl

c—HEL: d—REAEL

B2 RGP R B AL (9 Ruban, 2007; &0
Fig. 2 Tectonic evolution map of Tethys Ocean (modified from Ruban, 2007)



‘(IM K

B2 E H3H

SR R AR I TG Bl A AU T AL 5 A A e R R . LA e X £ 1091

JEURR SR 30T de 2 P 4 (18T 2—c) o AR AR B 1 g A
R, WA TR PR IE—R
Aad, JuARJLEREL o e bl i G R 5, DIBGE
FIR s B AR gh /Aot Ik, H il R 4R 0 7 7 5K
T v P i 2 — A B OB SRy (18T 2-d) o

16 2 IR R I AL T, JUAR s X 2 i DU
FUIE SR T % DR A AU SR T 2B L et 2R AR
G TR b L A AU R £ 20 5 SR L BRI AR AR 3
Bewy “mIRAY . BYIEREET WS EACERAE. B
EASBRERNT X NN S EAEA Ity
ORI MMENR, &b T iE—k
— Rl A A DU B e A, IF HLUTRRUAR 4k R I 0 e A
A, BRmALEBIZEEE (PUKE, 2001).

3 EFMESHE

SZIR L R TR R AL I R R, LR HLIX
HEHERLEET N LNBESAWZER, TR AL
e X 2RIy D7 %, MR AR ARk . I
LRRAF G L B MR R AE , X IE 20 B R AL
AT 2 R ST B L R R R R 4y, e
SQ.. SQ7. SQ; 4k 3 AN g2 ¥R (K 3) -

1) SQ; Fhii: Az Ak 133 3 K W1 H i 44 Tt
JIF T S0 DX SR B R A A T, S Ak R R R
s AL, ERATILUE &5, BAW
BT RIS, 174E Fuongian B =M dufk £ ; B
Z R RO KRR, B EL
HAEWE I, Ry g AR DL AR ) b 2 ) 0
T, I HAE % 5 I Ak 8 A7 76 Bk 7] 32 % SPICE = {f

ARG F LA KM TR Ce ¥, $RaRi%R
Ab T R FE A AL & AF (Brown, 2011) . 31 5% &l 1
TR B S R 2 S, R AR AT B
55 K Dl B B A IR A AR R T

2) SQT FUm: Ay o B Btk R R T UK 19 Al
Je - T PR b T R T Y 2 Bl LR s R T IR
AN G ST o T AR Bl 2R T ) D L — g A % 1
wr, o EON AR RR A UUA A A A AR
S0 A ol T BB B 45 5 LA R ZE R A R
JZo RO SIYRE, H A mE T AR BEE 5k sk
R R B2 A, JE A W b JE TR BT (Boote,
1998) . Ao n] WA R RO TUE BEE TR R
T AR KA JEE (Ghienne et al.,2014) .

3) SQU FhikT: i S g LI I A I 46 1 B
T R DB AN B 5 AT . IZ AT 2R 9 AR T
TR DU, & A, YRR AR IS ER O Bl I AH A 8
W, FEAEMAMDA, &EEEXATE R
WE ST R U T TED 4 s T AR PR 05 02 M 1) Bl R A
( Fekirine and Abdallah, 1998); Hh3Z & i A E
FU A 35 B AR o W B PSS Wi A AR R S AR B A
FAE, I 2 b GR R 35 B AR a4
ZHWb (Liining et al., 2003) ,

TE— 92y S R 7y i S At B, AR A XUk o
WA T A Ve S IR R AR AL . RR R AR A
HIE— T bR &, JE— BRI 13 A REF
BUI: Sq, T IER G U KAL I, 4t 7= T E W
55 IR M S ) JR B A, I 2k rh GR (E i s (E
FENMRME (Sahoo et al., 2016) ; Sq; J&FE RS T

X W7 W3 W4
I [ * *x %
/ms T T T
1 1 1
[ ' Tons
1000 1 Tagi Tagi
I I |
Tagi =EZR | |
! SQ ¥ T Tadrart wasemes Tadrarty
: :  RRR
1250 Alternances Argilo-greseuses s Alternances Argilo-greseuses +E-JJ'A AGH
a4 v a - 1 ' z 5 22l
- I E l i
s 1 SQ1 1 1
I l I
"7 Argiles Principales T = | 1
1500 B - l v HHER I I
effara 1 1
| '{--T__._SQ1 I |
i e TH 1 1
PN o, RN, ) i Argiles Principales “A.P.
LR T e, , ! !
1750 SQ 1 I |
. I I
! ™ Jeffara pema. o Jeffara |
I I
0 10 km 1 1
[

Bl 3 dbARs X — SR e e A R 0 n B (48 Zrelli et al., 20245 H B0

Fig. 3

Schematic division of first-order sequence seismic interfaces in North Africa (modified from Zrelli et al.,2024)
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Fig. 4 Division of the Cambrian—Ordovician sequence boundaries in North Africa
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Fig. 7 Core photographs showing sedimentary structures from Eliz Basin in North Africa
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