UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

PREPARED IN COOPERATION WITH THE

MINISTRIES OF INDUSTRY AND NATIONAL ECONOMY OF THE GOVERNMENT OF LIBYA
UNDER THE AUSPICES OF THE

AGENCY FOR INTERNATIONAL DEVELOPMENT, U.8. DEPARTMENT OF STATE

PROFESSIONAL PAPER 660

PLATE 2
9° 10° 11° 12° 13° 14° 15° 16° 17° 18° 19° 21° 22° 23° 24° 25° 26°
2y Ay g A A D TR = . T
NS P A GEOLOGIC EXPLANATION ‘i/ \ ) (00 1000 Ly B
(\iameh A NIaZ 235 Ja e o e o W S0 2)) (Alternate spellings of names given in parentheses) =4 & ~ \ ////—
F\ 2500/
/ N\
o/ < K F) R R A S N |F Ss—a" E- e —~
>\ ; b . N 'S TR Ov ) . e )
[c] PN | N 14 Sabkhah deposits o 1 oo, \/\4//
P oY s sl Ml 2l Y Saline deposits in undrained depressi 2 %0, 330
. o = b ¥4 D swons E - [s3 =3 /‘\\///—\
L’). < T & B
) N PO S | S 4| Surficial deposits = » =N __ = o
?\) PSS W S| LT AP0 | IR | VST Gl | ;_."_JJ:J\ DA PPN | IS A S Dunes, loess, sarir, alluvium, includes extensive coastal ridges of eolian ::
o Sy | I BN LGN W oM S PN | I BN 51l 41 O 10, Sl Q calcarenite (Qarqarish Sandstone and equivalents), a veneer of fossil- 8 1% P
U NS N € (s PN PR (L R PRI G SR LN | G Y Pl P iferous limestone locally extending inland a few tens of kilometers, and, R S =
EWRCE PP N [N S i NS W | O | el IR ] B G NI [ S in coastal Cyrenaica, a boulder-bearing limestone. May be in part of A y | ‘A :
) | A D (Gl Lo I BTGOS0 W4 RN N | I Y W Ve Pliocene age = 'qu\\ ‘Q}TQ / “’)L—-;/'ﬁ} By) A’(z. ; e e
o K a) ;
) \\\\ / // S e g' 5
%\' ~ = —‘~~(L Ao aiffiroon | & oA
o . ) Pliocene deposits § ,'&J-‘ At Tot] f B
- J E P PSS ST R0 | NG W T T R PR Py | PRl S (IR Y L L | Tpl Clay, sand, gravel, and calcareous beds; of continental and shallow marine " _§ ‘Ru
gl W b origins =
0| o7 X
3 = =]
< >_§ 32°
N ) # s s i = o .
(2 LAY _awadlug Za] e los Upper Miocene rocks = A e Saljéhad) Tauurgha (Tadproa)
»')‘ R BC AN M9 ESPR ™ I 0 | PGP Gl 5 | PPN I (G 1 { PR 0 Y S 5 (O Tmu Marl, limestone, gypsiferous shale, clay, calcareous sand, and conglomer- PSP A
SN R e oy ate; of marine and continental origin ) Wazin (Uazzan %z
'JJ K % M Wi
i s it . El Adem (RAF)
Jo———oJYLé\:—-‘U:-lU;»v;a Middle Miocene rocks \ _ { 2% i b //\.
:\‘;}\;‘\\;:');._Cﬂn:\ij\,@@ G haty W ) _,,‘K,__;eJ\VJ,_’/ dlla sTmm s 7/57/// Tmm, in northern Cyrenwica, organic detrital limestone of the Maalegh S k"ftﬁiﬁi‘; a¥hia) i \ \',1:\ 03 /
PO SR S (PN F A PRGN S S N | O IR VAR -Gy (N 70,,/5;;{,@ Formation, and fossiliferous white sandy limestone and calcareous A\ - K N’(}f\ i
’1‘- REEE RS RESY e PR Al Ve P 91 G | N WP | e SO B, '¢ /////4////’//2 sandstone of the Benghasi Limestone; in the Sirte embayment, locally ' B\ T f\/( 7%
RSN | NP V5 | RO G I {1 et PN (1 IR TP 4 B (JEaPU R - gypsiferous shale and very fossiliferous sandy limestone. S S 2 5 - e S ~ BATR A e %
< B A (RN VS (W Tmmec, non-marine calcareous, marly, and sandy beds. Of Helvetian, and L3 \ ; - s (o _-u&m ot al Daomynd nza T i,
e REATT Y PR 1 U (e P (B~ R 50 S L Vo AL G () Yo TR Tortonian Age; includes some Burdigalian Age (early Miocene) S 2 7 ] e/Si ; N, 2 §i \
di (@SR AR AT) N TEAAINEA T e e = S > R T i =
aaG . P : 5 ¢ 7 : 3 R ; ¢ =
‘ o . BEEDA | S P S Lower Miocene rocks _ NN , _ ;o A Bt =
é;—,‘,tam_‘»{{,_—i,f s 50 .:%Ll,\;a“ ”‘,)‘J’"_,L’q _‘l\f:ﬁz: \—_J\"L}Tml e Tml, in northern Cyrenaica, the Beddahach Formation, a white fossil- N _ : o J"é-”} ' .,
\*-’-"\Jf&-'f o~ L—f'\*” y\-‘dﬁsu 32 ‘_._J‘j/,v_-,\,\ﬂ %)‘-‘f‘) ~—J‘f"—*““_/“~ iferous detrital limestone that is earthy and marly above and more . 5 31
R S S 17T PRIV PR TLEIN S R TS| P i IR (A W S VA e massive and locally dolomitic below. In the Sirte embayment, richly 37
S JLzal N, __!A\_’,-», N PN (PN e (0 ORI -5 (I 0 | BTN Sfossiliferous limestone, marl, and shale that in places grade downward
S Y e AN S B S5 PSS M p BN, N AN Y 7 and laterally into the Fortino Formation, a coarse sandy fossiliferous
I A TRl N ol PO K4 (I 1 limestone.
L efele 3y - Rl s Sl s el all e s 2 e a3 T mle s =, Tmlc, near-shore or continental beds; the Fortino Formation in many
e I, P L SN e AN S e e ) places.  Of Aquitanian and Burdigalian Age %
128% (
. ) s 3 v — . e . AP e B
——-.( . . N sy 3“"—3—‘“)&—“*—4 Oligocene rocks f 7 |
3. ‘/S"LJJV\H;{»\—) »-»ML»M’ —=dlas, J\»-——u 23 To o5 e To, in morthern Cyrenaica, richly fossiliferous limestone, locally crys- o
N v-»-yJL»_)ﬂ_«:“J@LJ«,——-—y R TR T To o liTee- talline and massive; in the Sirte embayment, richly fossiliferous Greir s 4 ¢ i
J AE A=, cas ) | SVHOSAE B EADY £ WS AL i SR 2 s e Bu Hascisc Formation, chiefly a dolomitic coquina, a green shale having 2 | . 1Be%
: ) L:,» s | BN AR ) SR i | [N W | It RO Sl Wl layers of soft limestone, and the Dur al Abd Formation of dolomite and § \ ’Jﬁ a0\ et
ey ORI | ICTOUNE (il - TN W | PP~ SN I O | limestone having intercalations of gypsiferous green clay, the lower S 7o \.\ A48 5 Qus
I . wost—a ) & 80 S T EN o g se s 32 part of Eocene age. s ; \(\\S
‘Q J L o slisdelZ il 2 . & el 2SI U N Toe 25, Toc, near-shore or continental deposits o \ N
o= 30°
S i L4 Vo 1. . » = \
:) ) (A=Y | N S | - | A Tertiary continental rocks = 30°
J\\-»v»——‘ Jp QY, e e R WS S Y S G Lacustrine limestone of uncertain age, especially in the Fezzan; abundant L=
e ( ) o3 i 23 A, S LRI R 7 e e UL interbeds of gypsum in the Hun (Jufrah) graben; and beds of unspecified
e, pew R p otz Ddesplallon =l a2 50 - 2, character and age near the Egyptian border
5;—/:3@\);—5-# \ Voleanic rocks
Qo%-b,m)_é&;—%,ii.\'_é\f,—'w,ﬂ\; ;L;L_JJY\;J;L’—;H LAl ol e Extrusive rocks chiefly olivine basalt and phonolite; a few small in-
B L T B T L B e trusions of basalt and phonolite in Tripolitania; mostly of Tertiary
FLON eadl 2o S e L b 21 KT (G| A ) e age (post-Eocene), but may be in part of Quaternary age
( e Y| LA e Eocene rocks A
A W) ) Ewn i oy £ 23y il LA LSS U 2y P WS 2 Te o Te, in northern Cyrenaica,the Slonta, Derna,and Apollonia Formations, of T Sl f g e
U B nl ey Bt e e F 22 ¥ K T nummulitic limestone, in part chalky, marly, and cherty; of early to late v o N y;-,_,.\;_g;,.'m"‘wn.as‘,sﬂ‘;ﬂ. ee
IWRide 23l d. a2y el ot N o ll e =as 0l N e sy FEocene age. In the Tibesti foothills includes undifferentiated marine .,l g e 'A;Vjih-‘h. L e y 290
RN [P ([ ([ O [F ST ARA R &7 e S I G G ST G| NP PRI and non-marine beds, some perhaps of Paleocene age. 2go N L\:ﬂ' whugite) " . . e
.05 (I AR AR AN | P JP-N NP N {0 0 | G (i 1Y R ) Teu, upper Eocene richly fossil_iferous marine limestone, green shale, and e O ?;?\.\'A! ‘1“1\_' AR
PV e PRSI [ RCAEY GO | N4 I | PRTES | W Pr A | R | X K L |14 gypsum of the Qararat al Jifah Member of the Wadi Thamit Forma- L W & & . lcky WikatJali,
- 25 RN T e TN o apa S GO B e, e Nk, E ol Ve SO tion. In centrel and southern Libya includes rocks of near-shore or 3 3 ;\_‘:‘ W b\\AQ\."": =
S S 2 o T S N i FE S . . . . . © E
3y RPN NN S e ) contmental origin. Of Lytetum and Priabonian Age.. S Cin Y & \ o SRR,
AL PR P CR P (PR (L (R 3 T S T X TR s e Tem, middle Eocene fossiliferous chalk and marl having beds of chert, > S 0 ki -
- il % brae Al PIES O ¢ TSI DN PR R S e e e dolomite, and coquina,; the Tmed al Ksour and the Al Gata Members of 5] N, =
. R R AN A R Y TR R TP e PR R Wadi Thamit Formation. In central and southern Libya includes beds 8
e R =gl LA, -J-fo{ﬂ?»-//r ;\ = o =), of near-shore or continental origin. Of Lutetian Age. &
Dl i i IV ._" o ;3({\-_) e "—\;Q\;J)b ’—,‘._ Li,U\—l_l\. Tel e Tel, lower _Eocenefossiliferqus c'hallc a(bd chalky marl locally including :
R o I N [ I o P P RS AN cherty limestone of the Bir Ziden, Bin Isa Chalk, Rouaga Chalk, and <
J" nesT FlosculinaBLju\f e \)\' iy hy s i Flosculina Limestone Members of the Jabal Waddan Formation. South a
o "'w, S R e i e i il - of Jabal Waddan includes shaly, marly, sandy, and gypsiferous beds a
i VO el [P | Ve VST W' PG| Y T st Sl PR S ) DA PR BN Wl SR " 1 h d - ! os- th . ; a
| e ay e KDy 2y T 47001 20 e s of a near-s ore an contmentq fac.ws, the Gir Gypsum Mewmber is a E
—— .J' = A P . s o o o . G southern equivalent of the Bir Ziden and Bin Isa Members. Of Z
SNV o s 022 0la s Al el noa e - 2l : ) <
e = Ypresian Age
o 5 c 28°
J NS |G | S Paleocene rocks N 28°
N Celedliden Lz - Sul s 2 N alall, C o dedl et HY 2. : - Marl, limestone, and shale, locally fossiliferous, chalky, dolomitic, clayey, S
) RPN S A I (A VA S WY S| b G IV I Wl V0 P P et P W] Vil P ] . Tp or gypsiferous, includes the Kheir Marl, Operculinoides Limestone, ,§
1L YL, ) A ety i 4 sle, Operculinoides 3 -8 - Gelta Chalk, Gheriat Limestone, and upper part of Zmam Formation QfJ
T ’ PRI IR N IS N F S -SRI VS I P which is of Late Cretaceous age
* wl 7 . ~
o AN g BN o) e s Upper Cretaceous rocks h
S5 UREIRPEN | INE PN WS B PR WS | N ol 5 IPNS-W | P SRR L I (TP SN Ku, undifferentiated Upper Cretaceous rocks; limestone, marl, and marly
Sz VY\:‘)" e p 2z ‘_/5&;\__3 WP ST (YT PN S (IR e limestone; fossiliferous and locally cherty; includes the Jardas (Gerdes)
ﬁ. B Zias 23N, M e 35 S5, 00 0 e Bl el 2 )l =, al Abid and Tocra Limestones of northern Cyrenaica; of Cenomanian o
. ) T RS TR e to Maestrichtian Age. N
l S @ 5 EN ) (IO O Tk A TSN TR Ks Ks, rocks of Senonian Age; green shale, gypsum, limestone, and dolomite; S
, ;}5\;“1:\ ;~,; g ST N e =B o bG8 AR RPOT RN SR PRI 24\ wn places fossiliferous,or detrital; includes the Socna Formation and ~§
:')\< ‘_’L({\ &,e‘_/v: A i e Y T AN the upper part of the} Mizda Formq,tion, bo.th of thg ’al Hamra Group. >$
i T e A T S T PN [ | BV (R I (e Kct, rocks of Cenomanian and Turonian Age, dolomztzp limestone, marl, <
3‘ o N e NV aad ) oo _-;42\ l_‘ B TR shale, and gypsum; includes the lower part of the Mizda Formation of g, 270
e == T W S ar e ‘\’ Ty == et the al Hamra Group, the Gasr Tigrinna Formation, and the Garian & 27°
. ] e T e Dolomite, Y J Marl, and Ain Tobi Limest the N = |
1 | AT N R P Go omite, Yafran (Jefren) Marl, an wn Tobi Limestone of the Nefusa 8
v e 2 Ll SR YT arradl e Sl R i et 2 K roup.
8] S e - b“’f"” N ’2 el Lals 2 AT ._/': Kuc, near-shore or continental calcareous and sandy rocks of the Late e
: B abm a2 22 p i 2 OL, (7)) AT s ws Ll . ?U S SRR SR S e
N L Cretaceous (?) age west of the Jabal Haruj J |<_E WO T A
= St Yl A aldal Al e Lower Cretaceous rocks (@ Sy L ..
ﬁ NPT PPV S LT S S PR LT Vo VS {5 4 | S (S Kk, sandstone, red shale, and conglomerateof the Kikla (Chicla) Forma-
3 Yy | B WA RN PRSP PO [N JO 1A U SO SNGINY S P | U 4 tion, unconformably overlying dolomite, shale, and sandstone of the g
“ R ™ P77 S SRt A | G IR PE GEON | I Wl Y WP S et SRR IV 2= 1 [P R Kabaw (Cabao) Formation; present from the Tunisian border to the S
By A 2 E N Gt e Garian area of Tripolitania. 3
“)< e Gellall 2 2y b e Jad i ST, 22 30 b mem a5 Kn > P
' PV Y PE S B | N v NPl RS S J0 7Y ST 01| et O | R e A e Kn, Nubian Sandstone, continental sandstone, conglomerate, siltstone, )
. Il o a ey Lo e e ST T SBR Te ph e NS el LN and subordinate amounts of gray to purple clay and claystone; char- s
: U TR ) P G | Sy O G2 WL | acteristically crossbedded; quartzite and silicified wood common; may § :
N JE S a0l DY il e 68 TR AL WG e o X - W5l ) %S5 Knm include older beds. ) : 26°
k TR ) I TG (7w M Vo W ) NI O TP Knm, lacustrine calcareous and cherty bedswithin the Nubian Sandstone 26° ?/
g east of the Jabal Eghei of southern Cyrenaica S >
) A > . " 3
e e e o Jurassic rocks
PR ] R Ca o VPO Gl . S| G L W e { -1 oI BPO-U N | N (S [ Jc, rocks of the Continental Post Tassilian sequence; believed to be of
RGP I (N | Jurassic age.
4. S 22w R U ST 2, Sa 20l Y CASY X el sl A e Ju Ju, Upper and Middle Jurassic rocks, chiefly sandstone, shale, and shaly a3
e SR ATl 8 T F AR S ) e W TR 2 limestone; present only at the base of the escarpment in Tripolitania %
) 4 Y adiga Yaid _J,\_R,_’w__...h it et o a b AL L AN, Sfrom Tunisia to the Yafran area. n
i SN L 57y | W N Y oA 2 e ] SN 5as I JI, rocks of Liassic age, chiefly gypsum and anhydrite; present only in é
. 3 522,520 sy le o0 S ot 3l 4 e Ny 4 Tripolitania near Yafran and the Tunisian border =
“ I ILEY ¥ J-J\J o)y | 2| s Jurassic and Triassic rocks, undivided
ST PR A | TNl DA | R Wl P i = et I S-S PN Sl S O S Continental sandstone, conglomerate, siltstone, and some gray to purple
s P o A e e\ 2 e Py el 6B, B A clay and claystone; frequently termed the Continental Post Tassilian; §
WP\ ele . D 2 Y, S dans sl \Zaa W e s\ W e e S distinguished with difficulty from the Nubian Sandstone; recognized 25°
M e\ ) et WY e A ey Y =5 only in the south. May include some beds of Permian age 25°
) Zaad) el Triassic rocks
| T I (P S NL SE Y s (PNE = S | W | WU O\ L S S |5 o- M o Tre, rocks of the Continental Post Tassilian sequence; believed to be of
(2) 228 e Triassic and Permian (?) age. o
_\J’ S o CE S, 1 IV el AN e moill e e Dl e 3275 TR Tru, Upper Triassic and Lower Jurassic Bu Ghaylan Limestone and ) S
4 TR TR EIVET < - I S NS G SR, Vi 5411 SO { [P C8 R 2 dolomitic limestone and its lateral equivalent the Bir al Ghanam ~ & s
: R S 1 e S VAW T NS NP e | 1 VS PRI OO e et Gypsum and anhydrite, and the underlying Bu Sheba (Bu Sceba) x
a2 s JJ;.:;_,,\\ P ) O WL S NN N < (NI (W 7 LI i L P - W { W LY Formation of sandstone, conglomerate, green clay, and gypsum; present =
) I8 PP | S AN o Dole i tand Vs s, dase Y SN e Y, in Tripolitania in the al Watiyah-Bir al Ghanam-Bu Ghaylan area. .
L AEY L Y e i Al W a A o ) - Saeh S\ Trm el Trm, Middle to Upper Triassic Azizia Formation of limestone and dolomitic
I AP\ SN S 1| PN L @G)JA]L)AQ\@JJLQ\J—/@J'@J limestone having some shale interbeds and chert, and a basal sandstone;
I R ) | | P TG G S — Y MR [N ;;_,LY\;,\,’_,![, I WS TN | and the underlying Ras Hamia Formation of red micac?ous. swn_dstone,
;_,-»;\f;‘_’;w’! S ;_,e_,- G Es S BNt ) 2l o Bl RN red and green clay, and varicolored silt; present in Tripolitania near
- SN P s IR R N PGt P N PRl || PR PR {2 PR P Azizia = )
~ ) e B N LR N i 24
Py | LA | RS Carboniferous rocks 24
RGO AN | I 5 PR | G Tt Mot | B S| IS0 | IPPE MRS | BT O C, undifferentiated Carboniferous rocks, chiefly continental samdstone
i LR o e B Ao sl s and siltstone; present in southern Cyrenaica,
AV - L N W | T\ PR T (T [ S APPSR ST RS oY Cu, Upper Carboniferous Dimbabah Formation, chiefly limestone rich in
Jal a2z aza, . s ) ol A (=med) 523) a S, e = e Do gl crinoids and other fossils, underlain by shale, and a lower member of %)
ORI Y GO | 15 T P S DU s (PR | ™ P | ES VA P S limestone and marl; present in many parts of the Fezzan; of Namurian 8
: ) BT PR P P T S [ T ) PR and Muscovian Age. x
. PTG v [ Y S T LR LR RS SN (e [ PRE P Cl, Lower Carboniferous rocks; in the Fezzan includes the Assedjefar e
\ 2 Z.’A_SQL’J-LJ \5'_ e I T T s TR T L TP ) Formation .of.silty shqle conta’ining_fossil wood, the Dome. of Collenia > =
= 25 Ntz e e St iRy m Al bo it Bn . w02 AN e 2 6 Beds containing marine algal fossils, the Mrar Formation of shale, @]
3 )t BT s T T N O ST O WV S O siltstone, and sandstone, and basal beds of oolitic hematite near Brach; =
J,;,'\;,.';,aJ yp‘,ﬂ\_/{)e.;\_n ezl — ';' 3 et e L) WYL 2 3 contact with the Devonian is uncertain; of shallow-marine or conti- < . N
!2»}‘5\&,’;’»“ ) ‘S\L’AJ'\:&'J.;J_,_QJ;AL)}\ S 0s alle S i i nental origin; in east-central Cyrenaica consists chiefly of sandy beds o TROPIC OF _‘;ki .
Lei)idodendrbn_ 3§ sl = (' ;@;;;G:&&w'\—';w—e-iw P pas) PR containing Lepidodendron. Of Tournaisian to Namurian Age f S5
o\l il b Ll o b U e e Tolin
23¢
4 S TR % TV | A R PG [ PSS | [P S Carboniferous or Upper Devonian rocks P 23
PES ) PRI POV | At SO | S A T ) T30 [ e~ R BN In east-central Cyrenaica, chiefly sandstone
P W= VA N P R Y- ST | (PR | [ &S Middle and Upper Devonian rocks h
PN [ PSP P NS § VS PP 32 PR | W\ | i ) S Includes in Brach-Adri-Awenat Wennin area the richly fossiliferous )
AN | RS VP G | G 3 VA IO Vg | ™ P 91 | P S { Ve WO | I A Gt LY Awenat Wennin (Aouinet Ouenine) Formation of shale, siltstone, and =
’: JLH\@ML.’%J&JMYL J&J:_gp — e s Al sandstone; on east and west sides of the Marzuk basin chiefly plant- <Z£ ‘ §
2 NS - SN Gl SN VI Gl A ]S (P AR P -5 PR Gl Wl | RS bearing sandstone a_nd siltstone; in east-central Cyrena?ca chiefly sand- = 1 &
.\ 9 3l fubgla Sl 2ol e 352 . Spirophyton J\eol~ —at Aol 5,27 2 stone containing Spirophyton. Of Givetian to Famennian Age but may e =l
:)‘ PG I T T { IR A | 3 EOE | E S L B S P G | include Carboniferous beds of Strunian Age L>|J E
LY G | =) /1 <
da 2 o NI 3,8 ) o 2l ads Lower and Middle Devonian rocks é
O (=N | B e { PR | VR PN | REESIPIION | SO | ) R R O ) Wan Kasa (Ouan Kasa) Formation, alternating shale and fine sandstone 2
A5 PSNEI % NP5 | S P PR PO Y A L) P = S AL ES | having marine fossils and fossil wood, and the underlying massive and 12 _—
A ARSI | PSS & E RIS CF | F S AP VS PRRES)| ICRI (IS P crossbedded Tadrart Sandstone. Of Emsian and Couvinian Age; 290
HOSY JHE ) VeI Yol SN W PO PO AP PR WS JE7 N southwest of the Jabal Haruj includes some beds of Middle Devonian Z
L AN | RIS X | AS-A I S SRR age g, 8
1/7]
e Bkl Sl iem i Silurian rocks ) a
. NP T S YL | WS- T VI S | PN | PN | B S S, undifferentiated Silurian rocks southwest of the Jabal Haruj, chiefly - k:/
R . st P SN O {1 e sandstone and siltstone. ) b e
AN Nl 2 o aadl - age,  S\eS) Aa e Sl Syt 2 L ) Su Su, Upper Silurian massive and crossbedded varicolored Acacus Sand- S >
S ) NERPSES WS L CPIES G| VS PRREIIN R | G SR S 1P P R | -5 stome including interbeds of gray to green shale; contains Harlania; of =
Harlaniallchede A s e, 2ol 0 L 65U, o Baliss okl Lol | Ludlovian Age. = ( ; ICO l O( ;IC h ] q P
Nk ) 2B AN s 3l Sy Sl, Lower Silurian thin-bedded gray and green sandy Tanezzuft Shale g-
MK S\ W0 | N4 | PR T G et PSP L L | N A3z g o2 Sl containing graptolites and other marine fossils; of Llandoverian and S
Lo STFREN [\ N P PR R | IO NI N DR E || PR Pillon Ludlovian Age o OF
" N JUPLAEPS PRl N G [ 1SS RS R (F Y g
t <5 T RS P SRS | S-S rC Upper Ordovician rocks g W D
3 S Ll S 3 s e %51\‘;&4,@\_,_»,.{_-%‘ I S Memouniqt.Formatz‘o.n,. massive Cfossbedded sandstone ?oe.mkly cemen:ted! & g \\ 21
AEalss () 2 S| LNl A DT faals S o aall A an G lal by kaolinite. Provisionally assigned to Upper Ordovician; recognized
oot s e 3 2 ALY s Y\ o sl Bl s ale west of Jabal Hasouna
o v s “ r % P ] " - Z
5 | RE [P PR P48 LT Middle Ordovician rocks < / / /V’ e / ®
“:\\ Jton) o E W\ L e BN e Do e SN il NG s s e Seel M = Includes Melez Chograne Formation, varicolored micaceous silty shale O 1} w
. \ PR G AR ) P TP Vs O e WP 3 SR e i 2 BN ey and fine sandstone, whose thicknfass and composition .differ ma’r"kedly 7 8 &3
* [ A P VSR EOREN | NN PR | -8 S U Il N P A in short distances, and underlying Haouaz Formation, arkosic and a
[ RONBICSU | 15 Wl Y W R PR LIS PO IS LIS I PG < quartzitic fine argillaceous sandstone and siltstone. - Provisionally as- % - ) 7
N I W O PPN e I TR NPT P | R N (F W T signed to Middle Ordovician; recognized west of Jabal Hasouna (Jabal e® L Py ® e © PO Pes
(s )e=s) g zun Fezzan)
NP | PR A E PRI | NI | B e Ordovician and Cambrian rocks A
PR S N LA VP 0 G- A L Vg W 1O P51 JET_ O N L o Wit Thick sequence of sandstone and shale, largely of continental origin; in- Complled by
[ USRS SIS (P S SR I S S A Nt N C G [ P cludes the crossbedded conglomeratic Eghei Sandstone in the Tibesti < SOURCES OF GEOLOGIC o Jj Pl ales -
- S | Soothills . - il a o g_ SEH ,‘ _)3\ s °
z 20— Louis C. Conant and Gus H. Goudarzi INFORMATION
\ D gaieal w2 jame 2o Cambrian(?) rocks }% Geologic maps supplied by the oil I’Afrique, Feuille 4, Sahara Central, A AP W N WS D e N I A MR | T L
'y " e, wog v Nz ST s, . s : : o = = & companies on their concessions. 1:2,000,000; Centre National de la AL G R SR AR IR i PP | PO S N 4 PP W A W W g
PR E UG R LA () PR VR U N | ST Pl NS == Hasouna Formation, medium to coarse sandstone, conglomeratic in lower = L-—,l—\—c-s-, = ; ] Recherche Scientifique. 2nd ed & : v e I R a e t B
:)‘ PSP TN P RN R0 P P E AT YN T PO (OO [ part, commonly crossbedded and quartzitic; kaolinitic cement is com- (&) . P ; Anonymous, 1958, Carte Géologique e o qd . . sl ;_5/,\\ . V)}g)ﬁ\——-‘*‘ - e "‘_""; i N S a
v N O T o T T distinctive- thin: intérbeds of sitty and micaceons shal " P TN A B A vV ) de Fort Polignac, 1:500,000; Com- preliminary print, used by specia Alatal i 8 7 Zac Ll e 2 N Bl NP S-S PN G 2 Wl Y- SRR (1Y
el e LS, plsl Lol Anlal s eV LAl ) palea UYL Ve i mon and distinctive; a few f silty e ) 3 o de Rechorches et d‘Explora Aoy iy ulaww WH'L o = AR
P A (PPN T (RN WA IR N S TR T\ B &—5 9-—;\__/""'“-} ~—t \_)"\—J pagnie 3 : . . 7RO SR P Wit v | P Y 2 e I ~=aedl
o =28 el ; 2 == =l : o ‘)) v 9 - tion de Petrole au Sahara. Petroleum Exploration Society of B ? 2o Yl N = e 220 Sl g ek, B baddg n s e
<Zz Christie, A. M., 1955, Geology of the Libya,' Names and Nomen.clature DT PRV TREIN P SO RG-S P I SRR T TS VIR IR
. @ .. . 5 Garian area, 1:100,000; United Na- Committee, P. F. Burollet, Director, B2 3 enz T by H.ogeer Sxmal) TR R I PN T U
\s \;gju_ésj | J@.w‘)}&;é Precambrian rocks g Under the JOlnt sponsorshlp of the Government of leya tions TeChn'Ii‘iL AIS_.SIiEtache Program, ;Zet(g,oﬁz:ln%uoei Slza?sgsplh\lfq;eLIi%t;;j P R H I M\, P} .TAé/L;B/z,J{ Liasi k;i\u ,_,\{n
" RS | LSO { PP PSS | PN T 0] PR [ P Y DU il S P : Metamorphic rocks including quartzite, phyllite, marble, schist, and gneiss 6 and the Agency fOI' International Development’ U.S' Department Of State (Ij{slr;zx;fllr)\o.c = {961 /C;”te Sdaiog- e Iilatic‘mal’ i Re’cherché /JJ\_/,\;t_,:JIT—,_cU\:)&:\a)\)—% ‘ —‘J&TJ\‘\\%\'\———L:“:—T))\-’“—). - =
= . it ’ . . ientifi Paris. Ve P = v m v g e o ENR )
i o ique Massif du Fezzan, 1:500,000; Scientifique, A G-I L T | ORIl 1\ A SOy et ey @ gl _ o )
3 o w\xﬂ“\b\é& [Compagnie des Petroles Total Wacrenier, Ph,, 1958, Notice Ex- :;\,_/j\Ju &;;; \;;A/M\’L\ SR R s I T LS| __Ji;: Prepared by the U.S. G_eo.logvlcal Survey-under the joint sponsorship of the |‘
- IR R e bm oo AN ‘/ STAT - sk T P (Libye)], used by permission prior plicative de la Carte Géologique L’;u ”"'Y \:"_»,l,;,éb T ES W Government of Libya, Ministries of National Economy, Petroleum Affairs,
b3 N (S S | [y f Intrusive igneous rocks al—y ,/\f\ i s L3\ M_,kJ‘ (I ] M\_—J‘ = \),JLép}; to publication. Provisoire du Borku-Ennedi-Tibesti - e .r;“ . ,\;;_.’;\ﬂ rmm At A2 e NI E sy FS and Industry, and the U.S. Department of State. ll [ | -1
pwu\u#:—’;_/"d\ N .;,_LL,?,\JQJ\;_JVJ;,;\U;\?'.JV\J <l =5 Includes grqm'?e, granodiorite, and diorite. Probably of Precambrian 19°— Desio, A., 1939, Carta Geologica della au 1:1,000100()': l])lrgctlon (li'esfM'mes el 2 AL ) s \_‘__s}_—_; ., BSOSk st 0 T} o ARKR Bt Vssisnic Base sompiled 1950 t6 1962 by Gus H. Geudail from U.S. Atfiy Map — - ]l
Basely riial | B d U gt dluile s o\ | hm s B i 232 S Wl s e age; granite in Jabal Awenat area is of Paleozoic or younger age Libia, 1:3,000,000; Annali del Museo %t di l_ango ogie de I'Afrique o Ll aa o e i1 e BN e a N e e Service P-BO1 and P-503 series 1:550,000: Carfs Dimostrativa della !
Libieo di Steria Naturale; vol. 1, uatoriaie Francaise Y s g BT Ey L e i, N RY AT S WPT Libia 1:400,000; Carte Aeronautique du Monde 1:1,000,000; U.S.A.F. \
Tripoli. ) All the above information was O S (| P TP NI A N | EOANCE LT B A A World Aeronautical Charts 1:1,000,000; British M. D. R. 1:500,000 {
s oo 1§ W) Gérard, Georges, 1958, Carte Géo- modified as seemed necessary to fit S O - W L W W AL CRN TN o L I N7 VSO 1 series; field exploration and ground-traverse data; and information supplied \
2 . logique_ de I'Afrique E_qua{:oriale the topography, to incorporate later PRI | RSP A T DYl PP e L PPl E o D B s by oil concessionaires through the Petroleum Exploration Society of Libya. ‘
A N | P SCALE 1:2000000 Francaise, 1:£,000,000; Dlrectlond(;f; information, and to reconcile dis- Lallepda Ae 2 poucdl >, A L | A Ty SN S PN A7) Bathymetric data interpolated from U.S. Navy Hydrographic Charts. |
2 . Py oot ¢ Mi t de la Géologie de I’A.E.F. ies. ¥ E e Y o 2 e ) ) ) ) |
B} ) ) ‘—-’}J) — - \ﬂ N Contact . . szs et (e; aH Tg‘;g‘e(; el ; Cl‘edpéénmff ‘I: ;neamrf.op‘l:-g::(fongafgs 5 ,__,_,_{‘JJ-‘L—»‘*-J.‘ - =5 2| et~ o | it Ao L3Y) Geographic names on this map in general follow the transliteration system
F i)l fadiall Hya ) Sl oan il e Ll s Cde b ) A Linl) o tekd) Jades Long dashes where uncertain, short dashes where gradational 25 0 25 50 75 100 125 150 175 200 KILOMETERS S}?utt?";?l’ll W - » e}g ogy o anis a;’lt S g(:'ap}:)y eJxamina(t)ion offi N, SN S T T G S, | : ‘—Jy _;_\ sl o-»—i-e«/, “ ¢~——*—.\ o)y ; for Arabic of the United States Board on Geographic Names and of the
- 31, 300 de [Em=-= e atti Valley area, Fezzan Province, asis of topo ; e ; T e st 2 i TR I T N (S : A - :
- : = Yo . Yo [ No \e \Yo \o- Vo X-- \_)\JVJL:Q Libya (map at 1:40,000): U.S. aerial photographs, or consultation e \{‘“J"_J)‘J’r\_‘* \ {f,u“.“\f: g [ P TV S (PPN ORI (ST S United Kingdom Permanent Committee on Geographical Names.
Geological Survey/U.S. Operations with geologists. Several oil-com- I G s e L = 3 B\ B S W A N N This map is available from the Libyan Government, and from the U.S.
. . 25 e s 100 ) MISSIO?/II}'IlptIngI'{g)f I:Tiatlon?lLEzon- pany g(elolorsilks)‘lcs;sss1st;dF?nBarea1sl otf - (TP W) T ol Y| e, 2y 1_0,\{\ e )| Geological Survey, Washington 25, D.C., U.S.A.
- ) Faul S 25 150 175 200 MILES omy of Unite ingdom of Libya. especial p ems. . F. Burollet, AW T 2o o $pa e e I A IR A P
fﬂ*—"’j D ___ S ault . 5 = <o - = \‘_. e _\: \\’/‘O_—‘J JU \ Jacquemont, P., and others, 1959, President of the Petroleum Ex- TN s L, as A D\ p ’ o .
el oladdl, - aealemt | e ga ) fan e ul s Wl Ll o T Jaes u Long dashes where uncertain, short dashes where concealed; - g Carte Géologique du Bassin du ploration Society of Libya, and his —J’/ fﬁ—J’ = /"\—J‘ " a:——“‘bJ_ L ) pad i | ,‘,L:V /"L;"\*‘, ;&U e, Bk e SV £ 8, 2 \_,.A\;‘L.a»}_»_/w_l@_—‘\u_»_au‘ |
WL D L S3Rd ll Sl U i e e gadal) a2l d5a ) U, upthrown side; D, downthrown side . o Djado, 1:500,000; Bureau de Re- associates in Compagnie des Petroles )‘—‘5“"‘*“' “"“—’J/ ) _’4 S ‘_:;5\_» o Bt o TR oL Bomgens 5} LIS, { NI O (N1 04 [ P W ') NI 1) DR SV | I 1029 | I
2 gl 180 Lambert Conformal conic projection parallels 17° and 33° cherches de Pétrole. Total (Libye) gave much help, \_—J»JLA _ \_AL#‘ ¥ Ma’ - N Tes I y§ igr O T TN N TS N TR ST TN P C Ty -
Bathymetric and hypsographic data in meters Massa, D., and Collomb, G. R., 1960, eSPeCiapy i'tlh the Cnon'cqnceszi‘ﬁn — “‘Y"‘—J"J""i’ “.L,"“,; o e £ S e gy CAsea N
Observations Nouvelles sur la areas of southern Cyrenaica. The i J‘, SR P 0 N T O I ) )
) . L ) , ) ) Région D’Aouinet Ouenine et du usage of “Lexique Stratigraphique }T_’,‘%f%’ﬂ\/‘,f?’\“‘f i By > t-‘f\ ind o ,,.—,A’;Ci A R L L e S e e e e e
S 4 B A R )W)ij‘(w,@)i}k C_/j’,Qb b:;’b’wwjé/(_//)} Djebel Fezzan (Libye); Internat. International _has been followed so £ = o ”T"" = \_))y*_') SR sah el gl e L U e, AW ) Ll s A Zal C e You ) LAy P—0-Y 4P —0) s Ll s
NS 4 Y v eI AN 1 o NP XA ' Geol. Cong., 21st, Norden, Part 12, far as practicable, though most "‘—"*"9"5""“"‘")“‘)\ N :{ e TR i £ Pk s Wi 1 RN TTIR VTSN [ PN T UG | NP4 B W s | U5 L\ P SRS RS b S bRt |
/I\-/»Qy\’ U.D’L%")ff‘a-)) C/'\'Ju))./\_/é’a OV) })‘{ p. 65-73. spellings have been anglicized in the | P VI S - P A — " ' .\m\,»al-k_-»; iFhems i) Jt_.u SN I B i S eV U i, v
Menchikoff, N., and others, 1961, same manner as the place names on i e e e e i e O A T OO PRI AP N R A0, R i S
Carte Géologique du Nord-Ouest de the map. SR CE A e S e L U o S et Lo oy Sl )l
AR (SN R (S SN N N P R C [ PSR I S R A VP I (RS PR SN
X PRE VRN S (EAA PN | IR UA i+ W EARE AR o P Mful(:»wum Sl
’ . Bl 2l WY A L, Y e WY
Previously published as U.S. Geological Survey i Y Al e R A :Jid |2tz C\;/;Jé»;\azyl' L £
Miscellaneous Geologic Investigations Map = A= A R Tl B o s,
|-350 A (Conant and Goudarzi, 1964) -7
i /M’G/.;-/—/w,‘/.,//_). P AL D P R I\ P LY L T4
A._,_,.__,_LU\, /L,}/\.AVJL,} M\IM = \,M\J\C 24 \k_,_JJAJ\ J,\_Z\d\. .
17°
INTERNATIONAL BOUNDARIES AS ILLUSTRATED HEREIN ARE NEITHER FINAL NOR BINDING ON THE LIBYAN GOVERNMENT
[ | | | ! ! -
10° 11° 12 13°? 14° 152 16° 17° 18° 19° 20° 217 22° 23° 24 25

INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C,—1970 —G69137




