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AncrpakTt. [laneorene ¢opmanuje 3ay3sumajy BEIHKO paclpocTpameme Ha mpoctopy Jlubumje. Ocum
cTpaTurpadCKor 3Hayaja, BaKHE Cy y HCTpaXuBamy Had)Te M Taca M TCHETCKH Cy Be3aHE 3a JOMEH
HeKajallmber okeaHa Ternca. TOKOM BHIIErOIUIIBUX TEPEHCKHX HCTpaKMBama jyrosamagHor neina Cupr
6acena (N 25°00' - 28°00'; E18°00' - 19°30") npukynssenu cy 6pojuu pocrmmm n3 Wadi Thamat popmaruje
KOja OJIroBapa CTapujeM cpelmheM (JIyTeTHEeH-0apTOHUCH) U TOPHEeM eolleHy (TpujaboHueH). Y aconujaruju
(dayHe moOMHMHHMpAjy ocTal Mekymiana (racTporony, OuBanBHje, ledaionoanm © Op.) U KpymHE
(dhopamunudepe. PasHoBpcHOCT ocuiHe (ayHe 3aBUCH NPEBACXOJHO OJ (auujalHuX 0cOOMHA U THUIIOBA
cenuMeHara. I[lojaBe LMKIMYHOI CMCHUBamba Haciara (y BEPTHKaJHOM HH3Y: ,,KpeIacTHX' Kpedmaxa,
OMOKJIAaCTUYHUX Kpeumaka, JIyMaKelna OCTPeHIa, CBallOpHTa W TIIMHALA) YKa3zyjy Ha cMeHy ¢amnmja y
BEPTUKAIHOM M XOPH30HTAJHOM CMHCIYy. MapKaHTHE OCTpejcKe JiyMakele Ha TepeHy IMPeACTaBibajy Ao0pe
O6uomapkep ciojeBe. Benuku Opoj jemMHKM M BPCTa KPYNMHHMX W OpPHAMEHTHCAHMX JBYIITYpa, yKa3yjy Ha
KHMBOT Y HEPUTCKO] CPEAMHH Ca M3PA3UTO TOILUIOM BOJOM M JOOPOM aepainujoM yciel MojauaHe CHEprHje
BOJIC.

Kbyune peun: Eonen, kpynmau Mekymy, HyMymuTH, J3 Cupt OaceH, Jlnbuja

Abstract. Paleogene formations are widespread in Libya. In addition to their stratigraphic significance, they
are important in oil and gas exploration and are genetically related to the former Tethys Ocean. During
several years of fieldwork in the southwestern part of the Sirt Basin (N 25°00 '- 28°00'; E18°00'- 19°30"), a
numerous fossils were collected corresponding to the Wadi Thamat Formation indicating the Early Middle
Eocene (Lutetian-Bartonian) to the Upper Eocene (Priabonian) age. The fauna is dominated by mollusk
remains (gastropods, bivalves, cephalopods, etc.) and large foraminifers. The diversity of fossil fauna
depends primarily on the facies features and types of sediments. The cyclicity of deposits (chalky limestones,
bioclastic limestones, oyster lumachelles, evaporites and shales) indicates a vertical, as well as horizontal
facial change. Indicative biomarkers in the field are Oyster lumachelles. A large number of individuals and
species of large, massive or ornamental shells, indicates a neritic environment with extremely warm water
and good aeration due to the enhanced water energy.
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TOKOM BHIICTOAMIIHET T'EONOIIKOT KapTHUpama MpocTopa jyrosamagHor Jena
Cuprt Oacena y JIubOuju, koje je paljeHo cpenunom mpomuie nexane oBora Beka (VASIC &
SHERIF, 2007; RUNDIC & DALUB, 2007; TOLJIC & TURKI, 2007) npukymseHa je 10CTa
pasHOBpCcHa W OpojHa eoreHcka Mopcka ¢ayna (RUNDIC et al., 2012a). TlpukyrnbeHu
MaKpPOCKOIICKH Y30pLH (ocHuiia Cy NpeTMMHUHAPHO JACTEPMUHUCAHU HA CAMOM TEPEHY a
kacHuje oOpahmBamm Ha Katempm 3a wmcTopmjcky reoryorujy Pymapcko-reomomnikor
(dakynrera. Y oBoM pajy, moce6Ho je oOpaheHa kpymHa MakpodayHa (IIKOJbKE, TyKEBU
u nedanonoan) koja mpunaga Wadi Thamat dopmammju (BARR & WEEGAR, 1972;
BANERJEE, 1980; RUNDIC et al., 2012, 2012a). Ha camom TepeHy, oBa (opmanuja je
KOHCTaTOBaHa Ha TOPYYjy TPH JHCTa OCHOBHE Teonomike kapre Jlubuje y pasmepu 1:
250 000 (NG 34-1, NG 34-5 i NG 34-9). Nnak, najgeko HajBaKHUje W (OCHUIHO
HajuHTepecanTHHje je moapydje nucra Dur at Talah (NG 34-9 — Cxn. 1) ca kora je
NpUKYIUbeHa W HajBakHHMja (ayHa koja ce opae momume (VASIC & SHERIF, 2007;
RUNDIC et al., 2012a). HcroBpemeHo, cryauja (paHIyCKO-THOHMjCKE HCTpaXUBAYKe
rpyme noTBphyje ciaumyHe GocuiIHe Hama3e y TOM noapy4jy (ABOUESSA et al., 2012).
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Cmuxka 1. 'eorpadckn momnosxaj nmpoydaBanor noapydja Cupt 6acena (A) u mosunuja (B) rae je mponahena
HajBaykHH]a eolreHcka (ayna (RUNDIC et al., 2012a)
Figure 1. Geographical location of the studied area of the Sirt Basin (A) and the position of the most
important found Eocene fauna (B) (RUNDIC et al., 2012a)

WADI THAMAT ®OPMALINJA

JluGujcka crpaturpad)cka TEPMHUHOJIOTHja je YecTO BeoMma 30ymyjyha Hapo4uTo mTo ce
THde uMeHa ¢opmanyja. [IpBo, Ta UMeHa ce JlocTa pa3iuKyjy y Ha(QTHOj TEONIOTHjH O]l
OHHX Koje ce Mory mpountati y Crpaturpadckom nekcukoHy (BANERJEE, 1980) u Ha
onrosapajyhum reomomkuMm kaprama JluOuje. Ilpaktmuno, ox Kaga je otmouena
ekcrioatanja Hadre y Jlubuju (1926) cBaka KommaHWja pa3BWIA je CBOjy
HOMEHKJIATYpy 3a CTEHE Y CBOjUM KOHIlecHjaMa. To je JIOBENO JI0 BellMKe KOH(Y3Hje U 3a
jenHe Te ucTe (QopMalMOHE caipkajeé WM JAeJoBe IOjeAuHHX ¢opMmanuja uMa u
Hekoumko uMmeHa. [ToBpx cBera, MeHa (opmMalyja cy 4ecTo MOIU(HUKOBaHA ca WM Ha
aparicku je3uk (Hnop. ,,Hassaouna® ¢opmamnmja nuime ce u kao ,,Hasawnah®, wim
»Sabratha® dopmarmja ce Tpancnonyje y ‘Sabratah’ mro mocrojehy kondy3ujy camo
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Cnuxka 2. JIutoctparurpadeku cry6 crapujer aena Wadi Thamat ¢popmanuje Ha mpocTopy JucTa
Dur at Talah (RUNDIC et al., 2012a)

Figure 2. Lithostratigraphic column of the lower part of the Wadi Thamat Formation at the sheet
Dur at Talah (RUNDIC et al., 2012a)

nojayasa). Jpyro, mmena ¢opmanuja Koje ce KopucTe y Ha(THO] Teo]ordju HUCY
yckiial)eHa ca OHMMa Koje MO0CTOoje Ha reosIomKuM Kaprama pasmepe 1:250.000. BARR &
WEEGAR (1972) mokymaBanu cy Jila TO KOJUKO-TOJHMKO yjeaHade Ha mpocropy Cupr
OaceHa, aM yTHCaK je Ja TO HHje HH Jo JaHac npuxBaheHo. Kommko crpaturpadcka
TEPMHUHOJIOTHja HUj€ yjeAHaueHa, Morio ou ce pehu na he ce uctpaxusau ,,3arJaBUTH" y
B0j Kao U y JmOujckoM necky. Kako rox ga 6mino, TOKOM MOMEHYTUX HUCTPaKUBamba y
Cupt 6Gaceny, Wadi Thamat ¢dopmaija 1 meHM WiaHOBH Cy Owiu mpuxBaheHH 0



nmubujcke ctpane. @opmanyja je edrHUCcaHa joII Tpe Moja BeKa Y paJoBUMa HaTHUX
reoJiora W IMojeheHa je Ha Tpu cymepro3uimona wiana: Al Gata, Thmed Al Qusur u
Qrarat Al Jifah koju o0yxBarajy cTpaturpad)cku pactoH cpeamu-ropmsu eotie (RUNDIC
& DALUB, 2007; ToLJIC & TURKI, 2007; VASIC & SHERIF, 2007). I'enepanuu
mutocTparpurpadceku cryd oBe dopmaruje nedspuae oko 200 merapa, cacToju ce on
HEKOJINKO JIUTOJOMIKMX HWIAHOBA KOjU C€ CMEmY]y Yy BepTHKaIHOM mopeTky (Ci. 2).
JIOMUHAaHTHO Cy 3aCTYIUbCHH PAa3IUUYUTH BapHjeTeTH Kpeumaka, OMOKIACTHYHHX
Kpedmaka, Jlaropara 1 rJIfHala.

MAKPO®AYHA MEKYIIIAIA

Acomnmjanija Makpodocuia pasTUYATAX CHCTEMATCKUX Tpyma, MOTHYEe W3 BHIIE
JIECeTHHA y30paka, KOju Cy CaKyIUbeHH ca mpoctopa jucta Dur at Talah (VASIC &
SHERIF, 2007). HajOpojHuja je ¢ayHa KpyNmHHX ITy’KE€Ba, LIKOJbKH M Iedalonoja.
@DocuHE OCTal ce Halla3e YIIIaBHOM y KapOOHAaTHUM Haciarama, nemrdapuma u y
rmmHnuMa. Kapakrepuctnaao je na ce y Al Gata wiany (JyTeTCKH-OapTOHCKH KaT
Cpellber eolleHa), KPYIMHU MEKYIIIM BPJI0 YeCTO TO0jaBJbyjy y BUAY ICIHMETapCKO-
METapCKHUX HaroMuiama YHyTap cliojeBa (Jiymakesne). OHe Cy TOMHHAHTHO u3rpaheHe ox
octpejckux Jpymrypa (Cm. 3). YHyrap OBOr uiaHa, JNeTepMUHHCaHa je Oorata M
pasHoBpcHa (hayHa MeEKylala, MPBEHCTBEHO Iy)KeBa M IIKOJbKU: Gisortia gigantea
Miinster, G. cf. coombii (Sowerby, J. de C. in Dixon), Conus colossus Eames, Conus sp.,
Strombus (Dilatibrum) fortisii Brogniart, Volutha subzovata Oes, Athleta sp., Buccinum
ex. gr. Hoernesi (Zittel), Cerithium plicatum Brogniart, Cerithium sp., Turitella
imbricataria Lamarck, Solariella crenulata (Gabb), Architetonica (Nipteraxis) ex. gr.
plicata Lamarck, Crytotonus sp., Athleta (Neoathleta) venticosa De France, Arca cf.
pseudopethensis Szots, Ostrea longirostris Lamarck, Ostrea conctracta Conrad, Ostrea
(Cobitiostrea) multicostata (Deschayes), Ostrea (Lopha) sp., Exogyra (exogyroides?)
Mayer-Eymar, Venericardia ex. gr. suissi (Koenen), Nucula fragilis Deshayes, Lucina
(Caviculina) bipartita (De France), Lucina sp., Crassatella (L.) landinensis Nyst,
Cardium sp., Crassatelites sp., Codakia (C.) cf. haidingeri (Hoernes), Tellina sp., Miltha
consobrina (Deshayes), Lentipecten sp., Volutha sp. kao u petku uedanonoau (Nautilus
sp.) UnentndukoBanu cy W mpeACTaBHUIM KpymHuUX (opammHHbeEepa Kao IMTO Cy
Nummulites cf. gizehensis (Fonskal), Nummulites sp. u mHore apyre dhopamuHudepe u
octpakoge (RUNDIC et al., 2012a).

Thmed Al Qusur unan, cpenmu aeo popmanuje Wadi Thamat, ctparurpadcku
oJrosapa mjajiM HUBOMMa Cpedmer eoueHa (6apToHueH). YKyIHa U3MepeHa AeOJprHa
THX cemuMmenaTta ce kKpehe oxo 25 merapa (RUNDIC ef al., 2012a). YV auTOIOIIKOM
CMICITY, JJOMUHUPajy KapOOHATH, a HajBHIE KpeaacTH ,,chalky™ kpedmany u TOJTOMUTH.
[Mpukyrsbena MakpodayHa je cimabo odyBaHa W JeTepMUHHCAaHe cy cienehe Bpcre:
Ostrea sp. (omnomitn), Ostrea conctracta Conrad, Meretrix sp., Lucina sp., Ostrea
(Cobitiostrea) multicostata (Deschayes), Ostrea (Lopha) ex gr. nicasei Coqu, Ostrea
(Lopha) ex gr. plicata (Solander), Rostelaria sp., Casis sp., Turitella (Haustata)
interposita Deshayes, Cerithium sp., Conus colossus Eames, Natica (Megaltilotus)
crassatinus (Lamarck), Seratoterithium cf. serratum (Bruguiere), Cerithium cf. plicatum
Brogniart. Petku niedanonoau cy u osae npucytHu (Nautilus Sp.) Ka0 U OCTaIU jeKeBa
(Echinolampas sp.). Ocum Tora, uaeHTuduKoBaHa je U OpojHa menamka M OeHTOCcKa
MukpodayHna popamunudepa u ocrpakogaa (RUNDIC ef al., 2012a).



AT T N WU o 3 h-‘:
Crnmuka 3. Octpejcke mymakene uirpal)yjy mpeno3HaTbuBe OHOXOPU30HTE Ha CAMOM TEPEHY
Figure 3. The oysters lumachelles building a distinct biohorizons in the field

Qrarat Al Jifah unman mnpencraB/ba Hajpumu neo Wadi Thamat dopmaruje
(ropmu eoueH, npuadonueH). CenuMeHTHH nakeT u3rpaleH je ox kapOoHarta, rIMHANA,
remryapa ¥ TUIca Koju AUPEKTHO HaJIeKy MPEKO MPETXOAHO MoMeHyTux Hacnara Thmed
Al Qusur-a uiana. YkynHa u3MepeHa ae0spuHa oBe jenunuile je oko 80 merapa. U oBne
Cy 4YecTe TojaBe JyMmakena ca KpymHuUM octpeama. OcuM Tora, nmpoHaljeHu cy U Bpio
KpynHH myxeBH (pox Conus), Kao 1 HeKe Ipyre Bpcre OuBanBuja u racrponoza (Tab. 1).
Mebhy Haj3HauajHEM TaKCOHMMa H3JIBOjeHU cy: Ostrea longirostris Lamarck, Ostrea
(Lopha) sp., Ostrea (Lopha) nicaisei Coqu, Ostrea (Lopha) morgani Deuv, Ostrea
(Lopha) ex. gr. plicata (Solander), Ostrea multicostata Deshayes, Pycnodonta sp.,
Polecygora (Mertetrix) incrassata (Sowerby), Lucina sp., Cardium sp., Tellina sp.,
Venericardia sp., Macrosolen sp., Conus colossus Eames, Conus latissimus Koch,
Rostelaria cf. ampulus (Solander), Rostelaria sp., Cassidaria nodosa (Solander),
Serratoterithium serratum (Bruguiere), Pleurotomaria sp., Cerithium cf. plicatum
Brogniart, Ampulina spirata Lamarck, Clavatula sp. (Ci. 4).

HYMYJIMTCKHU KPEUBALIU

[Mopen momenyte OpojHe W JOCTa pazHOBPCHE MakpodayHe MeKyIlana, OBJe
UCTUUEMO U KapaKTEepUCTUYHE KpymHe oOnmke Mukpodayne dopamunudpepa u3
nopoauie Hymyiautuna (IpeyHuk oko 2 meHrtumerpa, Ci. 5). Onum cy takohe BpIo
3HAYajHU MapKep XOPU30HTH Ha CAMOM TEpEHY M Kao TaKBH HECYMIHHBO IPENCTABIbAjY
J00pe OMOMHAMKATOPE, KAKO Y MAICOCKOJIOIKOM TaKo U y OnocTpaTurpad)CKOM CMUCITY.
Hcruna je na oHW HUCY 3aCTyIUbeHU Kpo3 uuTaB ctyd Wadi Thamat dopmanuje u Hucy
OpojHM HHM pa3HOBPCHM alM caMa HbUXOBAa II0jaBa MoOXe ONke JeQHuHUCATH
cTpaTurpad)CcKy MPHIIAJIHOCT THX CEeIMMEHaTa ¥ YKa3aTH Ha YCJIOBE HEKaJlallkhe
neno3unone cpeaune (RUNDIC er al., 2012a). Haumme, mo3HaTo je &na Cy €OLECHCKH
HYMYJUTH HAjKPYIHHMjU NPEACTaBHULM Te daMuiMje Koja je TOKUBela KyJIMHHALH]Y



Crmxka 4/Figure 4. Makpodayna mekymrara u 6oaysoxoxara/Molluscan and echinodermata macrofauna: 1.
Ostrea cf. multicostata Deshayes, 1832; 2, 3. Echinolampas sp.; 4. Macrosolen sp.; 5. Codakia (C.) cf.
haidingeri (Hornes, 1870); 6, 7. Gisortia cf. coombii (Sowerby, J. de C. In Dixon, 1850); 8. Ostrea
longirostris Lamarck, 1806; 10. Arca cf. pseudopethensis Szots, 1953; 11, 12. Ostrea multicostata Deshayes,
1832. PazmepHuk je 1 cm (Scale bar is 1 cm)



TaGena 1. Pacnoznena riaaBHUX TakKCOHA MEKyIIala M eXWHOAEpMaTa

Table 1. Distribution of the main molluscs and echinoderms taxa

POJIOBU 1 BPCTE / GENERA AND SPECIES

Wadi Thamat Formation

Al
Gata

Al
Qusur

Al
Jifah

Koao/PhylumM O LLUS CA

Kuaca/Class GASTROPODA

Gisortia cf. coombii

Conus latissimus

Conus (Conospira) subturritus

Conus colossus

Conus sp.

Crytoconus cf. filosus

|+ [+ [+ |+ ]+

Strombus (Dilatibrum) fortisii

Strombus sp.

+

Volutha subzovata

Athleta cf. mutata

Athleta sp.

+

Hippohreness cf. abichi

Buccinum ex. gr. hoernesi

Cerithium plicatum

+

Cerithium sp.

+

Serratocerithium serratum

+

Pleurotomaria sp.

+

Natica (Megalitotus) crassatinus

Ampulinopsis crassatina

Ampulina hybrida suesshybrida

Ampulina patula

Rostelaria cf. ampulus

Rostelaria sp.

|+ [+ [+ |+

Casis sp.

Casidaria nodosa

+

Turitella (Haustata) interposita

Turitella sp.

Solariella crenulata

Architetonica (Nipteraxis) ex. gr. plicata

Kaaca/Class SCAPHOPODA

Dentalium sp.

+

Kuaca/Class BIVALVIA

Ostrea longirostris

Ostrea todraensis

Ostrea ex. gr. gingesis

Ostrea (Lopha) nicaisei

Ostrea (Lopha) morgani

Ostrea (Lopha) cf. plicata

Ostrea (Lopha) sp.

Ostrea (Cobitiostrea) multicostata

+

Ostrea conctracta

Ostrea sidialensis

Pycnodonta sp.

o o o N S S TR g g g e

Exogyra 1( exogyroides?)

Arca cf. pseudopethensis

Arca sp.

Lucina cf. priabonsesis

Lucina (Caviculina) bipartita

Lucina sp.

Polecygora incrassata

Polecygora (Meretrix) sp.

Arctica rotundata

Fo S S e g

Crassatella (L.) cf. landinensis

Crassatelitelites cf. sulcatus

Crassatelites sp.

Cyrena cf. intermedia

Cardium sp.

Isocardia sp.

Tellina (Peronidia) preaplanata

4 [+ [+ |+ ]+




TaGena 1. Paciopena rimaBHUX TakCOHA MEKyIIala M eXuHOAepMara (HacTaBaK)
Table 1. Distribution of the main molluscs and echinoderms taxa (continued)

Wadi Thamat Formation
POJIOBU Y BPCTE / GENERA AND SPECIES -
- -3 -5
S5 | <3| <£
o -
Kaaca/Class CEPHALOPODA
Potklasa/Subclass NAUTILOIDEA
Red/Order Nautilida
Nautilus sp. + *
Koio/PhylumECHINODERMATA
Kunaca/Class ECHINOIDEA
Echinanthus sp. +
Echinolampas sp. +

CBOT pa3BOja YNpaBO TOKOM CpeImer IaneoreHa. Hama3zak HEKOJIMKO THIMYHUX
€OIICHCKHX TakcoHa (Hmp. N. gizehensis (Fonskal)) y crapujum aenopuma ctyoa Wadi
Thamat ¢opmanuje (Al Gata unaH) ynmoTmymyje CIMKYy O ONTHMAIHHM YCIOBHMA Y
IUTATKOM MOPCKOM OaceHy ca IOBHIICHOM TEMIIEPaTypOM M OOWJBEM PAaCTBOPEHHX
kapOOHaTa KOjU Cy BIajand y OHIammeM lerucy. CBakako a W Apyra NpHCYTHa
MUKpodayHa ¢opaMuHU(epa W OCTpakoAa HMa BEJIHKH 3Hadaj 3a jJeduHHCcambe
NOMEHYTHX YCJIOBa M BpEMEHCKe onpeaHuue (O6uoctparurpadcke 30HE) Kama Cy TH
OpraHM3MHU XKHBEJU ann 0 ToMe je Beh nucano pannje (RUNDIC et al., 2012a).

Crmuka 5. Tunuuan HyMYJIUTCKYU Kpeumbak ca KpyIHUM IpuMepIuMa 10 2 cm
Figure 5. Typical nummulitic limestone with large specimens up to 2 cm in diameter

3AK/bYYAK

UnentndukoBana eolneHcka MakpodayHa ca  HapoOYMTO  3aHUMIBHBOM
acouujannjoM (GOCUITHUX IKOJBKHU H MyXKeBa, MPYKa W3BAaHPEAHY CIHKY O BpJo OyjHOM U
Pa3HOBPCHOM KHMBOTY IUIMTKOT TETHUCKOT OKeaHa CpeIMHOM maneoreHa. MoryhHocT na
ce Ha TepeHy U3/IBOjU JIeCeTaK pPa3lIMuUTHX OMOXOPHU30HATA Ca OCTPEjCKUM JTyMaKeilaMa
(VASIC and SHERIF, 2007) jecte cBOjeBpcTaH maieoHTONOMKH (eHoMeH. Mako Tu
OMOXOPU30HTH HEMAjy BEJIMKH OnocTpaTurpad)cKu 3Hauaj, ¥ NpeAcCTaBibajy JOMHUHAHTHO
(danujanae npomene y uronomkoMm crydy Wadi Thamat ¢popmariuje, oHU TipeicTaBIbajy
no0pe mMapkep ciiojeBe Ha camoM TepeHy. C TuM y Be3u, Moryhe je U3JBOJUTH CTapuju
OMOXOPH3OHT Ca OCTPEjCKMM JIyMakejlamMa M T3B. NpBM HHBO ca Exogyra-ma (E.
exogiroides). Cnenehu mapkep OMOXOPHU30HT je HUBO ca kpynHuM Gisortia-ma u Conus-



uma u wiahp HuBo ca Exogyra-ma. Hajmiahu OMOXOpM3OHT caipH YriaBHOM
npencraBHuke Ostrea ex gr. gingensis, O. longirostris n myxese poxa Turitella koju
noBpeMeHo rpajge noceOHe mymakene. llojaBa UMKIMYHOCTH, cMeHa ¢anuja u
CEeIMMEHTHUX CEKBEHIIM, JOCTa yTHYE Jla Ce OBaKO Jara mnojeia Ha OHMOXOPHU30HTE
mpuxBaTH ca ornpe3oM (RUNDIC et al., 2012a).

[IpucycTBo BenmKuX mpepaTopa, KpyIHUX ¥ MaCHBHUX ITykeBa poxa Conus, Kao
u omHuBopHuX Gisortia (HEWAIDY et al., 2018; PACAUD, 2012), je apyra 3HaudajHa
nojaBa Melyy mpoydaBaHoM ¢ayHoMm. C 003UpOM Ha HUXOBY MO3UIH]Y Yy JIAHITy UCXpaHe
Kao ¥ HAa4yMH JKMBOTA, OHW MOTY yKa3aTuh Ha OOraTy M pa3sHOBPCHY (hayHy €OmeHCKOT
Mopa y jyxHoM 3amuBy Cuprt OaceHa. Y mpuwior ToMe TroBOpd H QamujanHa
pasHoBpcHOCT cTeHckux Hacnara Wadi Thamat ¢popmanuje HacTanux y 10OMeHY IUTHTKOT
Mopa (inner shallow platform). JJommaanTHO, (hayHa Mekymiara >kuBeJa je y MoApydjy
TOIJIOT, HEPUTCKOT I0jaca Mopa HopManHor canuHuteTa. [lo OpojHOCTH BpcTa M
nprUMepaka HajBUIIE Cy NPUCYTHH TakcoHU U3 ¢amunuje Ostreidae. BennmunnoMm u
MacUBHOIINY JbYIITYpe UCTHUY C€ U MPeICcTaBHUIIM mykeBa poaa Gisortia u Conus. To je
HOCJIeIUIa TIOBOJBHUX JKMBOTHHX YCJOBa, OOrarcTBa pacTBOPEHHMX KapOoHara u
HYTpHUjeHaTa y TOIUI0j MOpCcKoj Boau. OcuM Tora, U BeJIMKa MacOBHOCT TOMyJanuja (HIp.
jemHa ocTpejcKa JIyMakeya CajapKu Ha XWJbaJe MHAMBHIYA) jeCTe IOoKa3aTesb M3Yy3eTHO
HOBOJFHOT pPeXHMa y KOMe cy xkuBele. Jlymakene uecto caapike H Lele JbyIType ocTpea
(He camo mojeIMHAYHE KalKe) ITO yKasyje a TH MPUMEPIX HUCY TPAaHCIIOPTOBAaHH U Ja
Cy, Y LIeJIMHH, TO ayTOXTOHe acouujanuje. OCuM Belarke OpOjHOCTH MHAMBUIYA MPUCYTaH
j€ W 3HauajaH MUBEP3UTET TakcoHa (mpeko 20 pasTuuuTHX TaKCOHA Y HEKUM Y30pIHMa)
TO Takole WHANIHPA BPJIO OBOJbHE OMOHOMCKE YCIIOBE.

3aHMMJBHBO j€ Ja y MPOy4YeHO] (DOCHIIHO] 3ajeTHUIM MEKYIlalla UMa eJIeMeHaTa
KOjUX HEMa y JpyruM JejoBuMa Teruca wim cy perko npucytHH. Ha mpumep,
npeacraBHuny poxa Exogyra (dam. Ostreidae) ce yriaBHOM jaBibajy y CTapHjuM
eTarnama reosolnke eBoiynuje. Y EBpornn m AMepuny cy MO3HATH MaxoM W3 KpeaHe
nepuone. Hanazak Bpcre Cubitostrea (Ostrea) plicata (Solander), uuje mMopdosioike
KapakTepHCTHKE JM4e OHMMa Kox poxa Exogyra, Moxe HMHAMIMPATH HAa CPOJHOCT
YHyTap TOT €BOJyTUBHOI HU3A.

3axBanHocT. 060 npedasarwe Ha Jecerwem 360py Cpnckoe ceonowkoe opywmea (12.12.2019.), noceeheno je
yenomenu na nHawee xonezy, npogecopa Munyna Maposuha, xoju je nocunyo y caobpahajnoj necpehu y
Jlubuju 2009. eodune. [lpouino je decem coduna, a Ha [lenapmmary 3a pe2uoHAIHY 2e0102Ufy joul yeeK
ROCMOJU 8eNUKA NPASHUHA Y CMPYYHOM U edyKamusnom cmucty. Hnak, ceharwa Ha rezca He Onede ¢
8PEMEHOM Koje nponasi.

EOCENE FAUNA OF THE SOUTHWESTERN PART OF SIRT BASEN (LIBYA)
INTRODUCTION

During many years of geological mapping of the Sirt Basin in Libya, which was
made in the middle of the last decade of this century (RUNDIC & DALUB, 2007; TOLJIC &
TURKI, 2007; VASIC & SHERIF, 2007), a quite diverse and numerous Eocene marine
fauna was collected (RUNDIC et al , 2012a). The collected macroscopic specimens of the
fossils were preliminary determined in the field and later processed at the Chair of
Historical Geology, Faculty of Mining and Geology. In this paper, a large macrofauna



(bivalves, gastpopods, and cephalopods) found in the Wadi Thamat Formation (BARR &
WEEGAR, 1972; BANERIJEE, 1980; RUNDIC et al., 2012) have been specifically addressed.
On the field itself, this formation was noted in the area presented on three sheets of the
basic geological map of Libya in the scale 1:250,000 (NG 34-1, NG 34-5 and NG 34-9).
However, by far the most important and fossilized is the Dur at Talah area (NG 34-9, Fig.
1) where the most significant fauna mentioned here has been collected (VASIC & SHERIF,
2007; RUNDIC et al., 2012a). Synchronously, a study of the French-Libyan research
group confirmed as similar fossil findings in the area of interest (ABOUESSA ef al., 2012).

THE WADI THAMAT FORMATION

Libyan stratigraphic terminology is often very confusing especially regarding the
name of formations. First, these names are quite different in petroleum geology from
those that can be read in the Stratigraphic Lexicon (BANERJEE, 1980) and in the
corresponding geological maps of Libya. Practically, since the oil exploration began in
Libya (1926), each company has developed its own rock nomenclature in its concessions.
This led to great confusion and the use of several names for the same formation or parts
of particular ones. Above all, the names of formations are often modified into Arabic (eg,
the "Hassaouna" formation is also spelled "Hasawnah," or "Sabratha" formations are
transposed into "'Sabratah", which only intensifies the already existing confusion.
Secondly, the name of formations that are used in petroleum geology are not aligned with
those found on 1: 250,000 scale geological maps. BARR & WEEGAR (1972) tried to
make them as uniform as possible in the Sirt Basin, but it seems that their attempts has
not been accepted yet.

Thus, the inconsistency of stratigraphic terminology is such that one could say
that the researcher will be "stuck" in it as in Libyan sand. However, during the
aforementioned explorations in the Sirt Basin, the Wadi Thamat Formation and its
members were accepted by the Libyan part. The Wadi Thamat Formation was defined
half a century ago in the work of petroleum geologists and is divided into three
superposition members: Al Ghat, Thmed Al Qusur and Qrarat Al Jifah Members
covering the Middle-Upper Eocene (RUNDIC & DALUB, 2007; TOLJIC & TURKI, 2007,
VASIC & SHERIF, 2007; RUNDIC et al., 2012). The general lithostratrigraphic column of
this formation, about 200 meters thick, is composed of several lithologic members that
alternate in vertical order (Fig. 2). Various varieties of limestone, bioclastic limestone,
marl and claystone are predominantly represented.

MACROFAUNA OF MOLLUSCS

The association of macrofossils of different systematic groups originates from
dozens of specimens collected from the sheet Dur at Talah, at scale 1:250,000 (VASIC &
SHERIF, 2007). The most numerous are the fauna of large gastopods, bivalves and
cephalopods. Fossil remains are found mainly in carbonate deposits, sandstones and
clays. It is characteristic that in the Al Gata Member (Lutetian-Bartonian), large molluscs
often appear as a decimeter-meter large accumulation within the layers (lumachelles).
They are predominantly constructed of oyster shells (Fig. 3). Within this member, a rich
and diverse fauna of molluscs, primarily gastropods and bivalves was identified:
Gisortia gigantea Minster, G. cf. coombii (Sowerby, J. de C. and Dixon), Conus
colossus Eames, Conus sp., Strombus (Dilatibrum) fortisii Brogniart, Volutha subzovata
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Oes, Athleta sp., Buccinum ex. gr. hoernesi (Zittel), Cerithium plicatum Brogniart,
Cerithium sp., Turitella imbricataria Lamarck, Solariella crenulata (Gabb),
Architetonica (Nipteraxis) ex. gr. plicata Lamarck, Crytotonus sp., Athleta (Neoathleta)
venticosa De France, Arca cf. pseudopethensis Szots, Ostrea longirostris Lamarck,
Ostrea conctracta Conrad, Ostrea (Cobitiostrea) multicostata (Deschayes), Ostrea
(Lopha) sp., Exogyra (exogyroides?) Mayer-Eymar, Venericardia ex. gr. suissi (Koenen),
Nucula fragilis Deshayes, Lucina (Caviculina) bipartite (De France), Lucina sp.,
Crassatella (L.) landinensis Nyst, Cardium sp., Crassatelites sp., Codakia (C.) cf.
haidingeri (Hoernes), Tellina sp., Miltha consobrina (Deshayes), Lentipecten sp., Volutha
sp. as well as rare cephalopods (Nautilus sp.) Beside the large foraminifers such as
Nummulites cf. gizehensis (Fonskal), Nummulites sp. a many others foraminifers and
ostracodes were observed, too (RUNDIC etal.,2012a).

The Thmed Al Qusur Member, middle part of the Wadi Thamat Formation,
stratigraphically corresponds to the younger levels of the Middle Eocene (Bartonian).
The total measured thickness of these sediments is about 25 meters (RUNDIC et al.,
2012a). Lithologically, carbonates are dominant rocks especially the chalky limestones
and dolomites. The collected macrofauna is poorly preserved and the following species
have been identified: Ostrea sp. (fragm.), Ostrea conctracta Conrad, Meretrix sp., Lucina
sp., Ostrea (Cobitiostrea) multicostata (Deschayes), Ostrea (Lopha) ex gr. nicasei Coqu,
Ostrea (Lopha) ex gr. plicata (Solander), Rostelaria sp., Casis sp., Turitella (Haustata)
interposita Deshayes, Cerithium sp., Conus colossus Eames, Natica (Megaltilotus)
crassatinus (Lamarck), Seratocerithium cf. serratum (Bruguiere), Cerithium cf. plicatum
Brogniart. Rare cephalopods are also present here (Nautilus sp.) as well as echinoid
remains (Echinolampas sp). In addition, numerous pelagic and benthic foraminifers and
ostracodes have been identified (RUNDIC et al., 2012a).

The Qrarat Al Jifah Member represents the uppermost part of the Wadi Thamat
Formation (Upper Eocene, Priabonian). The sedimentary package is constructed of
carbonate, claystone, sandstone and gypsum and directly overlays the sediments of the
Thmed Al Qusur Member. The total measured thickness of this unit is about 80 meters.
Lumachelles with large oysters are also common here. In addition, a very large gastropod
(genus Conus) were found as well as some other species of bivalvia and gasropods (Tab.
1). The most important taxa are: Ostrea longirostris Lamarck, Ostrea (Lopha) sp., Ostrea
(Lopha) nicaisei Coqu, Ostrea (Lopha) morgani Deuv, Ostrea (Lopha) ex. gr. plicata
(Solander), Ostrea multicostata Deshayes, Pycnodonta sp., Polecygora (Meretrix)
incrassata (Sowerby), Lucina sp., Cardium sp., Tellina sp., Venericardia sp., Macrosolen
sp., Conus colossus Eames, Conus latissimus Koch, Rostelaria cf. ampulus (Solander),
Rostelaria sp., Cassidaria nodosa (Solander), Serratoterithium serratum (Bruguiere),
Pleurotomaria sp., Cerithium cf. plicatum Brogniart, Ampulina spirata Lamarck,
Clavatula sp. (Fig. 4).

NUMMULITIC LIMESTONES

In addition to the aforementioned numerous and quite diverse molluscs we also
highlight the characteristic large forms of the foraminifers from the family Nummulitidae
(about 2 centimeters in diameter, Fig. 5). They are also very significant marker horizons
on the field and as such are undoubtedly good bioindicators, both in paleoecological and
biostratigraphic terms. It is true that they are not represented throughout the entire
column of the Wadi Thamat Formation and are not numerous or diverse, but their
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appearance can more closely define the stratigraphic affiliation of these sediments and
indicate the conditions of the former environment (RUNDIC et al., 2012a). Namely, the
Eocene nummulites are known as the largest representatives of that family, which
culminated in its development during the Middle Paleogene. The finding of several
typical Eocene taxa (e.g. N. gizehensis (Fonskal)) in the older parts of the Wadi Thamat
Formation (Al Gata Member) completes the picture of optimal conditions in the shallow
sea basin with raised temperature and abundant dissolved carbonates. In addition, the
other present microfauna of foraminifers and ostracods is of great importance for
defining the mentioned conditions and timing (biostratigraphic zones) when these
organisms lived, but this has already been discussed before (RUNDIC et al., 2012a).

CONCLUSIONS

The identified Eocene macrofauna, a particularly interesting association of fossil
bivalves and gastropods, provides an extraordinary picture of the very lush and diverse
life of the shallow Tethys Ocean during the mid-Paleogene. The possibility of
distinguishing a dozen different biohorizons with oyster lumachelles in the field (VASIC
& SHERIF, 2007) is a kind of paleontological phenomenon. Although these biohorizons
do not have great biostratigraphic significance, and represent predominantly cyclicity
changes in the lithologic column of the Wadi Thamat Formation, they represent good
marker beds in the field itself. In this regard, it is possible to single out the older
biohorizon with oyster lumachelles and the so-called first level with Exogyra (E.
exogiroides). The next marker biohorizon is the level with the large Gisortia and Conus
and the level with the Exogyra. The youngest biohorizon contains mainly representatives
of Ostrea ex gr. gingensis, O. longirostris and gastropods of the genus Turitella that
occasionally build special lumachelles. The occurrence of cyclicity, shifts of facies and
sedimentary sequences, greatly influences the caution when such a division has been
used (RUNDIC et al., 2012a).

The presence of large predators, large and massive gastropods of the genus
Conus, as well as omnivorous Gisortia (HEWAIDY er al., 2018; PACAUD, 2012), is
another significant occurrence among the studied fauna. Concerning their position in the
food chain as well as their way of life, they can indicate to the rich and diverse marine
fauna in the southern gulf of Sirt Basin. This is supported by the facial diversity of the
Wadi Thamat Formation created in the shallow marine domain. Dominantly, the
molluscan fauna lived in an area of warm, neritic sea belt of normal salinity. By a number
of species and specimen abundance, the taxa from the family Ostreida are the most
present. The representatives of the genera Gisorcia and Conus have characteristic large
and massive shell. This is due to the favorable living conditions, the abundance of
dissolved carbonates and nutrients in warm seawater. In addition, the population size (for
example, the oyster lumachelles contain thousands of individuals) is an indicator of the
extremely favorable regime in which they lived. Lumachelles often contain the entire
oyster shells (not just single valve) indicating that these specimens were not reworked
and represent the autochthonous assemblages. In addition to the large number of
individuals, there is a significant diversity of taxa (over 20 different taxa in some
samples), which also indicates very favorable bionomic conditions..

It is interesting that the studied fossil community of molluscs displays elements
that are not lacking in other parts of the Tethys domain or are rarely present. For
example, representatives of the genus Exogyra (fam. Ostreidae) generally occur in the

12



earlier stages of geological evolution and in Europe and America they are known mostly
from the Cretaceous age. The finding of the species Cubitostrea (Ostrea) plicata
(Solander), whose morphological characteristics resemble those of the genus Exogyra,
may indicate an affinity to this evolutionary order.
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(December 12, 2019) is dedicated to the memory on our colleague Professor Milun Marovi¢, who died in a
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