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UPPER SENONIAN AND PALAEOGENE BIOSTRATIGRAPHY AND 
PALAEOGEOGRAPHIC DEVELOPMENT OF AL QARYAT AL GHAR-

BÍYAH AREA (HAMMÄDAH AL HAMRÄ', LIBYA) 
(Figs. 5, Pis. i) 

/ A h (—v A b s t r a c t : The stratigraphic division and palaeogeographical 
J m ^ " O i development of the Campanian—Palaeocene of the Hammádah 
J al Hamrá' basin (Al Qaryat al Gharbíyah area, Tripolitania, Li-
C bya) is presented in this work. 

^ ^ ^ ^ P e3 lo M e: EIpê jiOJKeHO CTpaTHrpacpimecKoe pai.ieHeiuie n na.neoreo-
^ " ^ ^ ^ rpatpH^ecKoe pa3BHTne KainnaH -- na.'icouei-ia Briaainibi PaMa.iar a.'n. 

PaMpa (A.nb Kapna! a.'ib ľapóiiH oCiacTH, Tpimo.nnaniisi, J]H6HH). 

Introduction 

The Upper Senonian and Palaeocene sediments of the studied area of Al 
Qaryat al Gharbíyah belong to the sedimentation basin of H a m m á d a h al H a m r á ' 
(see Fig. 1), s i tuated in t h e NW part of Libya. 

Early Palaeozoic, Triassic and Jurassic sediments occur in t h e area of Jeffara 
of southern Tunisia and nor thern Tripolitania (B u s s o n, 1967 a, 1967 b. 
G l i n t z b o e c k e l and R a b a t e , 1964; B a i r d, 1967; B i s h o p , 1975). 
The Jeffara area situated north of the Nefúsah Uplift belongs, from geotecto-
nical viewpoint, to the southern part of the East Tunisian Platform, which 
is part of the Pelagian Block (B u r o 11 e t et al., 1978). The Palaeozoic-Me-
sozoic to Palaeocene-Lower Eocene H a m m á d a h al H a m r á ' sedimentation basin 
south of the Nufúsah Uplift, also with its crystalline basement, is already 
part of the Saharan Platform. 

In the uppermost Jurassic to Lower Cretaceous distinct regression and sedi­
mentation of prevailingly Upper Jurassic lagoonar and continental Lower 
Cretaceous sediments of the Chicla Format ion took place in the H a m m á d a h 
al H a m r á ' and Jeffara areas (D e s i o, 1971). 

A distinct transgression from nor th to south took place in the Cenomanian. 
The Upper Cretaceous and Palaeocene distinctly shallow-water, shelf to lagoonar 
carbonate sediments are formed by various types of limestones, calcareous 
dolomites to dolomites with layers of clays and marls, very often gypsiferous. 
The Cenomanian to Campanian p. p. sediments belonging to Nefúsah and 
Tigrinnah Formations and Mazúzah Member, found to the nor th and beyond 
the studied area in the Mizdah sheet area, were not subject of study and are 
described in detail by A n t o n o v i a (1977), we refer to his work. The studied 
Campanian to Maastr ichtian and Palaeocene sediments occurring in the wider 
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surroundings of AI Qaryat al Gharbíyah were mapped by team in the years 
1977 to 1978 in the frame of investigation tasks of I.R.C. Tripoli (see sheet 
1 : 250 000 Al Qaryat al Gharbíyah NH-35, J. S a l a j , 1979). Concerned is 
the NE part of Hammádah al Hamrá ' , approximately 300 km S of Tripoli. The 
sediments occuring there belong to Thala, Lower Tár, Upper Tár, Had, Bu Ra's 
and Qaltah Members and were defined and described by J o r d i and L o n f a t 
(1963) and their last member was defined by B u r o l l e t et al. (1960). The 
s trat igraphic nomenclature of these formations has been studied in the light 
of new observations by M e g e r i s i and M a m g a i n (1980). 

Fig. 1. Location map 

Lithology and stratigraphy 

1. The Thala Member defined by J o r d i and L o n f a t (1963) and described 
in detail by A n t o n o v i a (1977) is represented by regressive sediments and 
belong to the upper par t of the Mizdah Format ion (J o r d i and L o n f a t, 
1963). Lithologically the Thala Member (40 to 45 m in thickness) is characterized 
nri inly by gypsiferous mar l with sporadically occurring agglutinated foramini-
l'ers of the genus Haplophragmoides (cf. Haplophragmoides glabrans CUSIÍMAN) 
observed in its lower part, inmediatel ly at the contact with dolomitized 
limestones of the underlying Mazuzah Member (lower par t of the Mizdah 
Formation, defined by J o r d i and L o n f a t, 1963). From the macrofauna 
determined by Z á r u b a. the species Lopha (Actinostreon) morgani (DOU-
VILLÉ) is present only, quite abundant ly . 
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P l a t e 1 

Fig. 1 a. The marls of the Lower Tár Formation, The Upper Campanian level with 
Lopha (Actinostreon) dichotoma (BAYLE) loc. Lawd Wudayytát al Kurumb, no. 
1786-I-D-19/1. 
Fig. 1 b. The marls of the Lower Tár Formation, The Lower Maastrichtian level 
with Amphidonte overwegi (von BUCH), loc. Lawd al Bahriyah, no. 1786-I-B-3/3. 
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In the Upper part of the Thala Member calcarenites and calcilutites. often 
silicified and laminated, testify to the calm evolution of sedimentation. The 
sediments of the Thala Member were accumulated in the subtidal environment 
with low energy. That is confirmed also by the presence of one level with 
recrystallized corals. The top of the Thala Member (60 cm in thickness) is repre­
sented by calcilutite with very characteristic bioturbation corresponding to the 
suprat idal environment. 

Microfaunistically the Thala Member in its upper part represented by three 
types of microf auna assemblages: 

a) Foraminiferal assemblage with preponderance of the species Pararotalia 
hammi KOCH associated with Gavelinopsis bartensteini HOFKER, Neojlabel-
lina rugosa rugosa (ORBIGNY) and Pararotalia tuberculifera (REUSS). 

b) The Ostracod assemblage with the prevailing species Ovocytheridea nuda 
GREKOFF. Other ostracod species present a re : Brachycythere ekpo REYMENT. 
Cythereis aff. deltaensis REYMENT, Cytherella (Cytherella) kunradensis VAN 
VEEN and Ovocytheridea apiformis REYMENT. These two assemblages are 
bound to the marl fades . 

c) In the calcareous clays, calcilutites and part ly in calcarenites too, Rhapy-
diomina sp., Peneroplis sp. and Dicyclina schlumbergeri MUNIER and CHAL-
MAS are present, studied in thin sections only. 

Strat igraphical assignment of this member to the Campanian is performed 
on the basis of the described microfauna and of fact that in the map sheet 
Shawa' the underlying Mazuzah Member sequence contains Campanian orbi-
toid foraminifers found and quoted by C h a l o u p s k ý (1979). 

2. The Lower Tár Member already belonging to the Zimám Formation, is 
determined at its base by a baisal trainsgressive conglomerate lumachelle macro-
facies (0.30—0.60 cm) and calcirudite transgressive lithofacies (0.8 m to 3 m in 
thickness), with t r iaxon needles and bryozoans only. 

Gypsiferous clays and mar ls wi th layers of gypsum, glauconite calcarenites 
and marls a re overlying them. In the uppermost layers of this sequence, mainly 
in the NW par t of the area, Upper Campanian orbitoid foraminifers, represen­
ted by mass occurence of the species Orbitoides media (ARCHIAC), are found. 
The macrofauna is represented by mass occurrence of the bivalves (see PI. 1. 
photo 1.), from which the following species were determined by Z á r u b a : 
Lopha (Actinostreon) villei (COQUAND), Lopha (Actinostreon) dichotoma (BAY-
LE), Pycnodonte (Phygraea) vesicularis (LAMARCK) and Ceratostreon spino-
sum (MATHERON). The last named species of them does not exceed the Cam­
panian boundary in its range. 

The overlying sequence of the uppermost Campanian to basal part of the 
Maastr icht ian is lithologically variable in the area studied. Essentially it is rep­
resented by three lithological types: 

1. In the NW area are thick-banked calcirudites, forming a sequence about 
25 m thick, with abundant fragments of inoceram shells and with Inoceramus 
(Cataceramus) goldfusianus ORBIGNY. In the uppermost part are brecciated 
calcilutites wi th a conglomerate layer and disintegrating chalky calcarenites 
to calcilutites 1-2 m thick with Agerostrea ungulata (SCHLOTHEIM), which 
already indicates a Maastr icht ian age of this p a r t of the sequence (see Fig. 3). 

2. In the NE part of the area studied may be recognized: 
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Vertical range of important microfossils 
in the pelagical facies of the Lower Tar Member 

Loc: 5.5 km NE of Bi V az Zamilah 
no 1986 -II - B - 7 / 1 - 9 

Sfiiro/ilecicuTZmvw bxeiľis R 0 E M E R 
XeniĹCLLĹirhco ŕJQoóulíLs)/isewdozmrtex (MARIE) 
JBOĹiMtact,óncirasscLČa, CTOLSSCL, VAS & MYATLIUK 
JioĹUf&iOy bicrassata, írtcrct-sscLČa, R E U S S 
JšoUzŕúwides -bHxt&rsô C U S H M A N 
AoUmsutcu eúzyĹ ICUSHMAN) 
JYeoŕĹa.6euxsuz, rugosco ru-gosa, ( 0 R BIG N Y) 
JVeoficLóelĹúLCG rugosa, Le/tčodĹsca, (WEDEKIND) 
GaiŕelčrL&ÍĹco uj7Tj>tiícaůfbrn%Cs H 0 F K E R 
£>enJjzLĹizco rrutrcÁO REUS S 
JKxzrgĹruiJjshCG ts-Uobaba, ( R E U S S ) 
GcufeĹĹrto/xsĹs fLseiučoa-aíLÍcú N A K K A D Y 
Gcwelčrwfisbs barbsJT-SČ&úii, HOFKER 
CíbčcĹdes wCtzĹOLKcL, (ORBIGNY) 
JŕĹía^cĹxtí/TjjramžcícUa. Ŕ E U S Š 
GynoĹdúíco gĹobosa/ HAGENOW 
Gt/rouúAro umbUícajtou (ORBIGNY) 
^PrajeóuMirrhĹnj^ CůLrseycce ( P L U M M E R ) 
JPrcceÁuJjJrulruX; LcuzirCs (BEISSEL) 
jyioLrgifLLLĹúzcc buILciico REUSS 
£>an±cUiruXyangcLstĹcostcUcL CUSHMAN 
J3oCúXsuz* iruy^cLssatcL, gígasLtecĹ, WICHER 
AfhoboĹĹuírbco acŕra. REYMENT 
Orto&arstefbĹa. clas-ét, [CUSHMkH & CAMPBELL) 
ČronxÍĹCLUcLrčco aŕ£ bíŕbrmLs MARSSON 
JfeoflcubeZUsuL, cf. effercutco (WEDEKIND) 
J/éoŕíCLbebibrico aŕŕ. ^armMÍata, KOCH 
flseiLdouígerúzcb cr-bstccčco (MARSSON) 
CĹbbzLcbss beaMSTwriiLasict, (MARIE) 
Cbbbcbdes &icca.wx/iLS BROTZEN 
Jŕita^cúv cbubia. REUSS 
•?rorLCĹČcu.ĹCLrĹ£L se/ZLOĹCLTĹS MARIE 
3£eterofielúc gíobuZosa- (EHRENBERG) 
XetzrofieliiL. uJiúruxĹuyruäa. (WHITE) 
^seadoguejTLÓelbrico cosÍLUajča, (CUSHMAN) 
GLobotrLuixuzsLcb ccrccc ar-ccb (CUSHMAN) 
GLobotrLuiccuuz* arccc rug/osct, (MARIE) 
GLobotrusLcarLco bcUloúies (VOGLER) 
GLobotriinx&suXyŕornbcaiab fornXcwUz, (PLUMMER) 
GLobotru-rLcaJuoL Tŕentrbuosco (WHITE) 
JRitgogtobLgerLnxv rugosco (PLUMMER) 
J&ugoglobĹgerĹnccmcccroceftAcLĹco (BRŮENNIMANN) 
J'seuxtegujsmúeMjxco&x.ooĹcctco (CUSHMAN) 
GĹoboír-usLcasycu rosetbco rossetco (C A R S E Y) 
GtobĹgerúheĹĹoídESrosebtid&hsós (SMITH S, PESSAGNO) 
Xe&Ĺóergelboo nwnm.ouiA£sLsL<; (0 L S S 0 N ) 
Xete^o/ieZU, strieda, (EHRENBERG) 
•PĹccbysíopAgĹoo brazoerbsbs (MARTIN) 
GLobotr-urLcarbCG roseíčcL Ĺrhsbgrus GANDOLFI 
GĹobobr-usLccuTxc suúcírcusnsiodjjfer' (GANDOĽFi) 
GLobotrusLccuhca /a/sosíuarbb S IG A L 
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a) coquinoid calcarenites to calcirudites with layers of marls and scarcely 
also with intercalations of chalk and chalky calcilutite (about 15—25 m thick) 
wi th a rich Upper Campanian macrofauna containing the following species 
determined by Z á r u b a : Lopha (Actinostreon) dichotoma (BAYLE), Nicaiso-
lopha nicaisei (COQUAND), Pycnodonte (Phygraea) vesicularis (LAMARCK) 

V e r t i c a l r a n g e of M a c r o f a u n e 
in the Lower Tar Member 

( shee t 1 :250.000 A l Q a r y a t 

a l G h a r b i y a h - NH 3 3 - 5 ) 

£ofiAcL rActiswstreorL) cUcAotonLOs ( BAY L E I 
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and Tudicla bussoni COLLIGNON. The microfauna has not been found in this 
sequence. 

About 2 m above this sequence the species Amphidonte overwegi (VON 
BUCH) occurs sporadically first, surely determining the base of the Maastrich-
tian and so the Campanian-Maastr icht ian boundary. 

b) The further lithological development, of least areal extension, is represented 
by chalky calcilutides and chalk (15 to 18 m thickness) with rich planktonic 
and benthonic microfauna of the Upper Campanian Globotruncana area rugosa 
Zone to Lower Maastr ichtian Globotruncana falsostuarti Zone (see Fig. 2, 5). 

Vertical range of important 
Upper M a a s t r i c h t i a n microfossils 
of the Lower Tar Member 
in the N E area 

Loc: 5.5 km NE of Bi'r az Zamilah 

no 1986-I I - B - 7 / 1 0 - 21 

TŤĹĹCUCĹCL. off /lyrcuTLŮixzJÍa. REUSS 
JKoLrgi/uUuuz, trUobouta, REUSS 
Ornfi/uUocyclus /7Lcuarofu?r*us (LAMARCK) 
J&zt&roAeZóx. glaórasu: (CUSHMAN) 
SCeterofuUCx. /iMSLctcUcUos (CUSHMAN) 
jfUugogiobĹgerúza,rugosa, ru-gosa, (PLUMMER) 
GĹobo-érusicasuz,/zcLtelUforrrtCs GANDOLFI 
GLobotrustcasixi, c&scLrensts (GANDOLFI) 
GLobotru/lcasiCL- suócčrcumsioctiŕer (GANDOLFI) 
GLoboircwcana. forrweatec (PLUMMER) 
SZosalisux. binJkAorstC REUSS 
Cibúuci&s bosqujeitô REUSS 
J3r<LcAya/tAer& arc ogusió R E Y M E N T 
Cyt/uereJ/a. (CyéňereALoĹdeaJaraLrornčesisĹs REYME NT 
XafdopAagmoúcĹesex&vsata. CUSHMAN &WATERS 
JKarsson&ILco axycoma, (REUSS) 
3>iULesuxx, aLmericasicu CUSHMAN 
Xetero/ieiíx. strúvia, (EHRENBERG) 
Gcu/&/jĹn£)/ists bartefistelrijí HOFKER 
GaveZč/iofisósĹV7i&óUj&ajtiSbrrriCs HOFKER 
£>cLr<zroůzíia, tuóerculĹŕera, (REUSS) 
^sewoCovcUvtLĹĹnjeríxL nwnjL.ŕbrmjLs (REUSS) 
GĹoôĹgerinBČÍoides Z^OĹULÍLLS (WHITE) 
JSairoUa, cĹeciLmasbCL VAN VEEŇ 
Cytŕberelôx,CQ/tfiereUa.)Ausiradensis VAN VEEN 
J3rcLcňycyíŕi£re, armedec REYME NT 
Veenta, cď£ reticidocostatct REYMENT 
J&x/LĹopAragrrLoixíes tscUterô (GRZYBOWSKI) 
aUufotrujuicLncz, gasisserC (B 0 L L I j 
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It is the pelagic facies of the Lower Tár. The boundary wi th the underlying 
more or less lagoonar development of gypsiferous and nonfossiliferous clays 
and marls is sharp. The distinct submarine erosional boundary (S a 1 a j and 
M e g e r i s i , 1978) is caused by rapid change of sedimentary conditions. Rapid 
deepening on the one hand and short sedimentation in the barr ier zone with 
high energy gave rise to scours in marls and so an uneven surface formed in 
their top par t and on the other hand, in the basal layer, 10—30 cm, thick, of 
pelagic development, is much detri tus of thinwalled lamell ibranch shells to­
gether with Pycnodonte (Phygraea) vesicularis (LAMARCK) and Curvostrea 
thomasi (PERON). 

In the uppermost part of this sequence (sample 7/5), belonging to the basal 
par t of the Globotruncana falsostuarti Zone, the macrofauna of Amphidonte 
overwegi (VON BUCH), Agerostrea ungulata (SCHLOTHEIM) and Baculites 
anceps LAMARCK is found first, also determining the Maastr ichtian age of the 
sequence considered (Fig. 5). In this part of the sequence the marls with very 
abundant foraminifers are also present (Fig. 2). 

We remark that at the Campanian — Maastr icht ian boundary represented 
by the facies of chalky limestone and chalk a rich nannoplankton was found. 
In this part belonging to the Late Campanian we determined so far: Rein-
hardtites aff. authophorus (DEFLANDRE), Stephanolithion laffitei NOEL. Crib-
rocorona gallica (STRADNER), Cribrosphaerella cf. circula RISSATI, Praedis-
cosphaera cretacea (ARKHANGELSKI) and Cribrosphaera ehrenbergi ARK­
HANGELSK!. 

In the Early Maastr icht ian par t of this sequence as well as of the overlying 
grey marls [sample 7 (7)] the following species were determined. Gartnerago 
obliquum STRADNER, Deflandrius intercisus (DEFLANDRE). Praediscosphaera 
spinosa (BRAMLETTE and MARTINI). Bidiscus rotatorius BUKRY. Praedisco­
sphaera cretacea (ARKHANGELSKI) and Markalius circumradiatus (STOWER) 
PERCH-NIELSEN. 

After deposition of these sediments a distinct regional regression took place, 
to which also formation of the phosphate horizon wi th 2 to 5 % P2O5 is bound. 
The overlying Maastr icht ian par t of the Lower Tár Member is mainly repre­
sented by clays and marls burred by Amphidonte overwegi (VON BUCH) (see 
PL 1, photo 2), varicoloured in the NW part , with layers of calcarenites and 
calcirudites. Layers of coquinoid calcirudite are abundat , calcirudites are repre­
sented subordinately here. The top of these sequences is formed by calcarenite, 
locally by arenite, both with cross bedding. 10 to 20 m in thickness. The var ie­
gated, mainly red colouring, is obviously caused by supply of terrigenous mate­
rial from emerged zones where sedimentation of variegated continental sedi­
ments coloured with Fe-oxides took place, which are known from southern 
areas, mainly from Nigeria and were studied by K o g b e (1980) in the last 
time. 

Planktonic foraminifers, more scarcely found, mainly in the lower part of 
the sequence, are represented by the species: Globotruncana rosetta insignis 
GANDOLFI, Globotruncana falsostuarti SIGAL and Globotruncana aegyptiaca 
NAKKADY. Bentonic foraminifers are mostly represented (see Fig. 4), among 
which the species Omphalocyclus macroporus (LAMARCK) and Siderolites cal-
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citrapoides LAMARCK are of most importance for Upper Maastrichtian strat i­
graphy. 

In the Upper Maastrichtian, besides the above mentioned macrofauna, are 
also found by the au thors : Inoceramus (Cataceramus) cripsi var. radiosus 
QUASS, Indoceras ismaeli var. libycum SORRENTINO, Indoceras cf. afikpoense 
REYMENT, Echinobrissus markovi FAS, Hemiaster chargensis WANNER and 
Hemiaster texanus ROEMER (see Fig. 3). 

Besides foraminifers, also ostracods take a considerable par t in microfauna 
assemblages, mainly represented by the species: Veenia ughelli REYMENT, 
Veenia deltaensis REYMENT, Mehesella aff. paleobiafrensis REYMENT, Cythe-
rella (Cytherelloidea) araromiensis REYMENT and Br achy cy there ogurai REY­
MENT (see Fig. 4). They are species displaying conspicuous identity with species 
described from Nigeria (R e y m e n t, 1960), also fully confirmed by Prof. Dr. 
R. B e n s o n (letter from September 18 th, 1978). This fact also fully con­
firms the Trans-Saharan (Late Campanian) transgression (R e y m e n t and 
R e y m e n t , 1980; S á l a j , 1979) and communication of the Atlantic region 
with the Tethyan Medi terranean realm in t h e Late Campanian to Maastrich­
tian. 

3. The Upper Tár Member (5 to 7 m in thickness) as he middle member of 
the Zimám Format ion is lithologicaly represented mainly by calcilutite, part ly 
dolomitized and marls. 

Its Danian age is determined by the following foraminifers: Lenticulina (Len-
ticulina) turbinata (PLUMMER), Conorbina conula BROTZEN, Discorbis pseudo-
scopus BROENNIMANN, Rosalina binkhorsti REUSS, Ammonia beccarii (LIN-
NÉ), Nonion graniferum BROTZEN, Protoelphidium hofkeri HAYNES, Proto-
elphidium rolshauseni BANDY, Elphidiella prima (TEN DAM), Lockartia roes-
tae HOFKER, Globigerina aff. eugubina LUTERBACHER and PREMOLI SIL-
VA. Globigerina cf. pseudobulloides PLUMMER and Chiloguembelina sp. 

The field observations and laboratory analysis suggest that the Upper Tár 
Member was deposited in the praebarr ier zone to open sea zone. 

P l a t e 2 

Fig. 1. Spiroplectammina laevis ROEMER (X 80), sample no 1986-1-7/7 - 5.5 km 
NE from Bi'r az Zamilah, Globotruncana falsostuarti Zone of the Lower Maastrich­
tian. 
Fig. 2. Gaudryina pyramidata CUSHMAN (X 65), sample no 1986-II-B-4 - 5 km E 
from Bi'r az Zamilah, Globotruncana area rugosa Zone (s. 1.) of the Upper Cam­
panian. 
Fig. 3. Verneuilina muensteri REUSS (X 65), sample no 1986-II-B-4. 
Fig. 4. Tritaxia capitosa (CUSHMAN) (X 50), sample no 1986-II-B-4. 
Fig. 5. Bolivina incrassata crassa VASILENKO and MYATLIUK (X 90), sample no 
1986-II-B-4. 
Fig. 6. Bolivina incrassata incrassata REUSS (X 60), sample no 1986-II-B-7/7. 
Fig. 7. Bolivina incrassata gigantea WICHER (X40), sample no 1986-II-B-7/7. 
Fig. 8. Neoflabellina cf. efferata (WEDEKIND) (X 90), sample no 1986-II-B-7/7. 
Fig. 9. Pseudouvigerina cristata (MARSSON) (X 130), sample no 1986-II-B-7/7. 
Fig. 10. Praebulimina laevis (BEISSEL) (X 50). sample no 1986-II-B-7/7. 
Fig. 11-12. Orthokarsteina clarki (CUSHMAN and CAMPBELL) (X 90, X 60), sample 
no 1986-II-B-7/7. 
Fig. 13. Cibicides excavatus BROTZEN (X 80), sample no 1986-1I-B-7/7. 
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4. The H á d Member (30 to 40 m in thickness) represents the upper member 
of the Zimám Formation. It is formed by siliceous crystalline to microcrystalline 
limestone and calcilutite, both with cherts and in places dolomitized. The inter­
calations of breccias are also present. 

The microfauna is very poor and recrystallized. Miliolid foraminifers, Laffit-
teina bibensis (MARIE) and Elphidinella prima (TEN DAM) prevail in this 
sequence. The dasyclads are also very a b u n d a n t there. The Montian age of 
these s t rata is presumed mainly at the base of superposition. That is in agree­
ment wi th the results of P o ž a r y s k a (in: U b e r n a, 1971). 

5. Bú Ra's Member represents the lower member of the Shurfah Formation 
(J o r d i and L o n f a t, 1963), lithologically determined mainly by marls, with 
layers of calcilutite, calcarenite and dolomitic l imestone to dolomite and gyp­
sum. Local presence of the basal conglomerate to sandstone confirms the t rans-
gressive character of this member. The assemblage of the Landenian foramini­
fers is represented by the following species: Rotalia trochidiformis REUSS. 
Elphidiella prima (TEN DAM) and Operculina aff. heberti (MUNIER and CHAL-
MAS). 

6. Qaltah Member, as t h e higher m e m b e r of t h e Shur fah Format ion is simul­
taneously the highest not completely preserved member. It is represented by 
thick-banked beds of silicified calcilutite, calcarenite, chalky, endostrat ic breccia 
and dolomitic l imestone. 

This lithological m e m b e r is very poor in microfauna. On the basis of super­
position and t h e presence of t h e species Operculina aff. heberti (MUNIER and 
CHALMAS) this member may be considered as Landenian ( = Thanetian). The 
uppermost part of the Surfah Format ion with Operculina canalifera sindensis 
DAVIES ( F i i r s t , 1964) corresponding to the Late Paleocene is not preserved 
in this area. 

Closing it may be stated t h a t Upper Senonian sediments of H a m m á d a h al 
Hamrá ' are similar to sediments of southern Tunisia in their development and 
we designate t h e m with the common southern development there ( P e r v i n -
q u i ě r e , 1903; S o 1 i g n a c, 1927; B u r o l l e t et al., 1978; S á l a j . 1978) 
as well as in the area studied. They are sediments m a r k e d by t h e presence of 

P l a t e 3 

Figs. 1-2. Globotruncana rosetta pettersi GANDOLFI (X 80, X 90), sample no 1986-11-
B-7/7 — 5.5 km NE from Bi'r az Zamilah, basal part of the Globotruncana falso-
stuarti Zone. 
Fig. 3. Rugoglobigerina rugosa (PLUMMER) (X 120). sample no 1986-II-B-4 - 5 km 
E from Bi'r Zamilah, Globotruncana area rugosa Zone (s. 1.) of the Upper Cam-
panian (uppermost part). 
Fig .4. Globotruncana smithi SALAJ (X 80), sample no 1986-II-B-4. 
Figs. 5-6. Globotruncana bolli GANDOLFI (X 75, X 100), sample no 1986-II-B-6 -
2.5 km SW from Bi'r az Zamilah, Globotruncana area rugosa Zone (s. 1.). 
Figs. 7-8. Globotruncana bulloides (VOGLER) (X 130), sampple no 1986-II-B-6. 
Fig. 9. Globotruncana ventricosa (WHITE) (X 130), sample no 1986-II-B-4. 
2.5 km SW from Bi'r az Zamilah, Globotruncana area rugosa Zone (s. 1.). 
Fig. 10. Pseudoguembelina aff. costulata (CUSHMAN), (X 175), sample no 1986-II-B 
7 1 — 5.5 km NE from Bi'r az Zamilah, Globotruncana area rugosa Zone (s. 1.). 
Fig. 11. Heterohelix globulosa (EHRENBERG) (X 90), sample no 1986-II-B-7/7. 
Fig. 12. Heterohelix striata (EHRENBERG) (X 120), sample no 1986-II-B-4. 
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abundant macrofauna and orbitoid foraminifers, characteristic of platform se­
diments of the Saharan Platform developed at the southern margin of the 
Tethyan sedimentation basin. 

An important knowledge is tha t the Senonian of Tunisian facies, character­
ized by pelagic sediments of the Pelagian Block (S o 1 i g n a c, 1927; B u r o 1-
1 e t, 1973; S á l a j , 1978), known from the East Tunisian Platform, Sirt Basin 
and Cyrenaica Platform (northern part) , reaches this area. (Late Campanian 
to Early Maastrichtiam chalky calcilutites and chalks are especially concerned). 

Palaeocene sediments, prevailingly in carbonate development, are relatively 
poor in macrofauna and microfauna. 

Eocene sediments are not developed in the studied area, obviously as a conse­
quence of the fact that sedimentation was terminated in the Middle Eocene 
in this area (D e s i o, 1971). 

It is necessary to remark tha t in the easternmost par t of the Hammádah al 
Hamrá ' and mainly in the Hun Graben and Sirt Basin Eocene and younger 
sediments are found ( F u r s t ; 1964; K 1 i t z s c h, 1970; C e p e k. 1979). 

Conclusions 

It is confirmed that the transgression of the Lower Tar Formation in the 
nor thern Hammádah al Hamrá ' area was taking place in the Upper Campa­
nian. Regarding to the fact tha t oceanic species of foraminifers as Globotrunca-
na calcarata CUSHMAN, Glbtr. stephensoni PESSAGNO, Globotruncanella ha-
vanensis (VORWIJK) and Rugotruncana kefiana SALAJ and MAAMOURI are 
not found here, we had not the possibility to carry out a more detailed subdi­
vision of the Globotruncana area rugosa Zone s. 1. For this reason we also can-

P l a t e 4 

Fig. 1. Gartnerago obliquum STRADNER (X 4000), sample no 1986-II-7/7 - 5.5 km 
NE from Bi'r az Zamilah. Globotruncana falsostuarti Zone. 
Figs. 2, 5. Dejlandrius intercisus (DEFLANDRE) (X4000), sample no 1986-II-B-7/7. 
Fig. 3 a. Praediscophaera spinosa (BRAMLETTE and MARTINI), Fig. 3 b. Bidiscus 
rotatorius BUKRY (X 4750), sample no 1986-II-B-7/7. 
Fig. 4. Cribrosphaera pelta GARTNER (X 5000), sample no 1986-II-B-7/7. 
Figs. 6, 9. Reinhardtites aff. anthophorus (DEFLANDRE) (X 5000), sample no 1986-11-
B-4 — 5 km E from Bi'r az Zamilah. Uppermost Campanian. 
Fig. 7. Praediscophaera cretacea (ARKHANGELSKY) (X 5000), sample no 1986-11-
B-7/7. 
Fig. 8. Stephanolithion laffitei NOEL (X 5000), sample no 1986-II-B-4. Uppermost 
Campanian. 
Fig. 10. Markalius circumradiatus (STOWER) PERCH-NIELSEN (X 5000). sample no 
1986-II-B-7/7. 
Fig. 11. Cribrocorona gallica (STRADNER) (X 5000), sample no 1986-II-B-4. 
Fig. 12 a. ?Russelia sp., Fig. 12 b. Cribrosphaerella si. circula (RISSATI) (X 5000). 
sample no 1986-II-B-4. 
The microphotos, the negatives of which were made by the operators Mr. K. S e b o r 
and M. S v e c, were prepared by aid of scanning microscope stereoscan JSM-U; 
at the Dionýz Štúr Institute of geology in Bratislava. 
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not establish nearer the time of onset of this transgression. Basing upon the 
konwledge from Tunisia (S a 1 a j and M a a m o u r i , 1982), we infer that 
significant tectonic processes connected with regression, emersion and Trans-
Saharan transgression were taking place in the uppermost Campanian s. 1. 
Trans-Saharan transgression became gradually younger, Maastrichtian, toward 
the south ( J u r á k , 1978, p. 72; W o l l e r , 1978, p. 86). 

The sediments at the Campanian — Maastr icht ian boundary in the NE part 
of the area under study are represented by chalky limestone and chalk (fades 
characteristic of the more nor ther ly situated Pelagian Block, which penetrated 
to the region of the Sahanain Platform in t ime of temporary deepening of the 
sea; S a l a j and M e g e r i s i, 1978). The planktonic foraminifers found in 
this facies are not always the component predominat ing in the associations, in 
many cases even benthonic foraminifers predominate over planktonic. Remark­
able is, however, the presence of abundant nannoplankton (Tab. 4), to the study 
of which it will be necessary to pay at tention in the future. 

The Lower Maastr icht ian is characterized by the Globotruncana falsostuarii 
Zone originally defined in the West Carpathians by S a 1 a j and S a m u e l 
(1966). In its higher part Globotruncana cornea WHITE is found very spo­
radically, the index species of the upper Lower Maastrichtian zone of equal 
name (E 1 i a g o u b i, 1975; E l i a g o u b i and P o w e l l , 1980). According 
to B a r r (1972) in Libya this species appears first later in the upper part of 
the Rugotruncana gansseri Zone and continues in the Abathomphalus mayaro-
ensis Zone. 

The associations of the planktonic Rugotruncana gansseri and Abathomphalus 
mayaroensis Zones are very impoverished. The species Rugotruncana gansseri 

Fig. 6 — The basal traniagressive conglomerate lumachelle of the Lower Ta'r Fm 
and transgressive calcarenites with cross-bedding. Trans-Saharan transgression of 

the Late Campanian (1986-I-H-2 lb). 
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(BOLLI) is scarce and the species Abathoviphalus mayaroensis (BOLLI) has 
not been proved in the area u n d e r s tudy so far. 

Equivalent in t ime to these planktonic zones in t h e studied area is the zone 
of orbitoid foraminifers with Omphalocyclus macroporns LAMARCK, equally 
as also the ostracod zone with Cytherella (Cytherelloidea) araromiensis REY-
MENT. 

The Paleocene is mainly characterized by the benthonic foraminifers and 
the flora from the group of dasyclads. The planktonic foraminifers, besides 
scarce finds in the Danian, have not been proved in the Middle and Upper 
Palaeocene. 

REFERENCES 

ANTONOVIC, A.. 1977: Geological map of Libya, 1:250.000 Explanatory Booklet. 
sheet Mizdah NH 33—1. Industrial Research Centre, (Tripoli), pp. 5—68. 

BARR, F., 1972: Calcareous biostratigraphy and planktonic foraminifera of Libya. 
Micropaleontology, (New York), 18, 1. pp. 1—46. 

BAIRD, D. W., 1967: The Perm-Carboniferous of Southern Tunisia. In: Guide Book 
to the Geology and History of Tunisia, Petrol. Expl. Soc. Libya, (Tripoli), pp. 
85-107. 

BISHOP. W. F., 1975: Geology of Tunisia and adjancent parts of Algeria and Libya. 
Amer. Assoc. Petrol. Geologists. Bull. (Tulsa), vol. 5, pp. 413—450. 

BUROLLET. P. F., 1973: Importance des t'acteur saliferes dans la tectonique tu-
nisienne. Livre Jubilaire M. S o 1 i g n a c, Ann. Mines Géol., (Tunis). 26, pp. I l l — 
120. 

BUROLLET, P. F. et al.. 1960: Lexique stratigraphique international. Vol. IV -
Afrique, Fasc. IVa Libye. Cent. n. Rech. sci. (Paris). 62 pp. 

BUROLLET. P. F. - MUNGIOT, J. M. - SWEENEY, P., 1978: The Geology of the 
Pelagian Block. The Margins and Basins of Southern Tunisia and Tripolitania. 
In: The Ocean Basins and Margins, Eds.: A. E. M. N a i r n , F. G. S t e h l i and 
W. K a n e s, (New York), pp. 331-359. 

BUSSON, G., 1967 a: Le Mesozoique Saharien 1 ere partie: Ľextréme Sud Tunisien, 
C.N.R.S., (Paris). 149 pp. 

BUSSON, G,. 1967 b : Mesozoic of Southern Tunisia, in: Guide Book to the Geology 
and History of Tunisia, Petrol. Expl. Soc. Libya, (Tripoli), pp. 131—151. 

CEPEK. P., 1979: Geological map of Libya, 1:250.000, Explanatory Booklet, sheet Al 
Qaryat ash Sharqíyah NH 33-6. Industrial Research Centre, (Tripoli), pp. 3—95. 

DESIO, A.. 1971: Outlines and Problems of the Geomorphological Evolution of Libya 
from the Tertiary to the Present Day. Symposium on the Geology of Libya, (Tripoli), 
pp. 11-36. 

ELIAGOUBI. B. A.. 1975: Maastrichtian (Upper Cretaceous) Foraminifera of North-
central and Northwestern Libya, Dissert. Univ. Idaho Graduate School, (Idaho), 
135 pp. 

ELIAGOUBI, B. A. - POWELL, J. D., 1978: Biostratigraphy and Paleoenvironment 
of Maastrichtian (Upper Cretaceous). Foraminifera from Northcentral and North­
western Libya. Second symposium on the geology of Libya, Abstracts (Tripoli), 
pp. 28. 

FURST, M., 1964: Die Oberkreide-Paleozän — Transgression im ostlichen Fezzan. Geol. 
Rdsch.. (Stuttgart), 54, pp. 1060-1088. 

GLINTZBOECKEL, C. - RABATE, J.. 1964: Microfaune et microfaciěs du Permo-
Carboniíere clu sud tunisien. Int. Sediment. Petrograph. eSr. E. J. B r i l l , (Leiden), 
36 pp. 

CHALOUPSKY, J., 1979: Geological map of Libya. 1:250.000, Explanatory Booklet, 
sheet Shawá NH 32-8. Industrial Research Centre. (Tripoli), 75 pp. 

JORDI. H. A. - LONFAT. F., 1963: Stratigraphic subdivision and problems in Upper 
Cretaceous — Lower Tertiary deposits in North-Western Libya. Rev. Inst, franc. 
Petrole (Paris), 18, 19, pp. 1428-1436. 



222 SÁLAJ — MEGERISI 

JURÁK, L., 1978: Geological map of Libya, 1:250.000, Explanatory Booklet, sheet 
Jabal AI Hasáwnah NH 33—14. Industrial Research Centre, (Tripoli), pp. 3—87. 

KLITZSCH, E., 1970: Die Strukturgeschichte der Zentralsahara, Neue Erkentnisse 
zum und zur Paläogeographie eines Tafellandes, Geol. Rdsch., (Stuttgart), 59. 2. 
pp. 459-527. 

KOGBE, C. A., 1980: The Trans-Saharan Seaway During the Cretaceous, — In: Sa­
l e m , M. J. — B u s r e w i 11, M. T. (Eds.): The geology of Libya, 1, Academic 
Press, (London), pp. 91—96. 

MEGERISI. M. — MAMGAIN, V. D., 1980: The Upper Cretaceous-Tertiary Formations 
of Northern Libya. In: S a l e m , M.J . - B u s r e w i l l , M. T. (Eds.): The Geology 
of Libya, 1, Academic Press, (London), pp. 67—72. 

PERVINQUIÉRE, L., 1903: Etude géologique de la Tunisie centrále. These Sci, D e R u-
d e v a l , (Paris), 360 pp. 

REYMENT, R. A., 1960: Studies on Nigerian Upper Cretaceous and Lower Tertiary 
Ostracoda, I: Senonian and Maastrichtian Ostracoda. Stockholm Contr. Geol. 
(Stockholm), 7, pp. 1-238. 

REYMENT, R. A., 1980: Biogeography of the Saharan Cretaceous and Paleocene 
epicontinental transgressions. Cret. Res. (Uppsala), 1, pp. 299—327. 

REYMENT, R. A. - REYMENT, E. R., 1980: The Paleocene Trans-Saharan Trans­
gression and its ostracode fauna. In: S a l e m , M. J. — B u s r e w i 11, M. T. (Eds.): 
The Geology of Libya, 1, Academic Press, (London), pp. 245—254. 

SÁLAJ, J., 1978: The Geology of the Pelagian Block; The Eastern Tunisian plat­
form. In: The Ocean Basins and Margins, Eds: A. E. M. N a i r n . F. G. S t e h l i 
and W. K a n e s , (New York), pp. 361-416. 

SALAJ, J. 1979: Geological map of Libya, 1:250.000, Explanatory Booklet, sheet Al 
Qaryat al Gharbiyah NH 33-5. Industrial Research Centre, (Tripoli), pp. 3—61. 

SALAJ, J. — MAAMOURI, A.-L., 1982: Rugotruncana kefiana n. sp. (foraminifera) 
du Sénonien supérieur d'El Kef. Geol. Zborn. — Geol. carpath. (Bratislava), 33, 4, 
pp. 463-479. 

SALAJ, J. - MEGERISI, M. F., 1978: Microbiostratigraphy of Upper Senonian and 
Paleocene of Al Qaryat al Gharbiyah area (Hammádah al Hamrá', Libya). 5 t h 

Iraqi Geol. Congr. Baghdad — December 1978. Abstract. 
SALAJ, J. - SAMUEL, O., 1966: Foraminiferen der Westkarpaten-Kreide. Geol. úst. 

D. Štúra, (Bratislava), pp. 1-291. 
SISSINGH, W., 1977: Biostratigraphy of Cretaceuos nannoplakton. Geol. en Mijnb. 

(The Hague), 56, 1, pp. 37-65. 
SOLIGNAC, M., 1927: Etude géologique de la Tunisie septentrionale. Mém. Carte 

géol. Tunisie, (Tunis), pp. 756. 
UBERNA, J., 1971: Zone selection report Hamada al Hamra area. Polservice, L.A.R. 

Industrial Research Centre. Internal report, (Tripoli). 
VERBEEK, J. W., 1977: Calcareous nannoplankton biostratigraphy of Middle and 

Upper Cretaceous deposits in Tunisia, Southern Spain and France. Utrecht micro-
paleont. Bull. (Utrecht), 16, pp. 5-157. 

WOLLER, F„ 1978: Geological map of Libya, 1:250.000, Explanatory Booklet, sheet 
Al Washkah NH 33-15. Industrial Research Centre, (Tripoli), pp. 3-104. 

Review by E. KOHLER 
Manuscript received March 10, 1983 


