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STUDY OF THE PALEOCENE AND EOCENE IN NW
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ABSTRACT

The stratigraphic study showed that the Paleogene deposits in the NW of
the northern Palmyride Chain and SW of the Aleppo Uplift are overly
unconformably the Cretaceous deposits, where there is a stratigraphic gap on the
K/P boundary. In Jebel El-Habila (the NW of the northern Palmyride mountain
Chain), the sediments of the El-Bardeh Fm. KP" of Paleogene age (Upper
Paleocene) overly unconformably El-Bardeh Fm. KP? of Cretaceous age. In SW
of Aleppo Uplift, the stratigraphic gap is more important and includes a large
time period that includes the entire Paleocene and the lower part of the Lower
Eocene in Jabal Al-Arba’een and Jabal Zain Al-Abidin, where the deposits of
the Zine EI Abidine Fm. P1 overly the sediments of the Bassams Fm., which
belong to the Upper Cretaceous. Whereas in Khan Sheikhoun, the stratigraphic
hiatus includes the entire Paleocene, Lower Eocene and lower middle Eocene,
where the sediments of the Maarra Fm. P? overly the sediments of the Bassams
Cretaceous Fm. Based on the detailed study of the calcareous nannofossils,
which is conducted for the first time for the Paleocene and Eocene in the study
area, they were divided into a number of calcareous nannofossils, the Upper
Paleocene Zones: H. kleinpellii NP 6, D. mohleri NP 7, H. riedelii NP 8, D.
multiradiatus NP 9. the Eocene Zones: T. contortus NP 10, D. binodosus NP
11, T. orthostylus NP 12, D. lodoensis NP 13, D. sublodoensis NP 14, N.
fulgens NP15, D. tanii nodifer NP16, D. saipanensis NP 17, Ch. oamaruensis
NP 18, I. recurvus-S. pseudoradians (NP 19/NP 20 Zone).

Key Word: Northern Palmyride, Aleppo Uplift, Stratigraphy,
Biostratigraphy, Nannofossils
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Thoracosphaera operculata
Sphenolithus primus
_— —_ Ellipsolithus macellus

_— — Chiasmolithus consuetus
Pontosphaera plana
Thoracosphaera saxea
Heliolithus kleinpellii
Discoaster mohleri
Chiasmolithus bidens
Heliolithus riedelii
Discoaster multiradiatus
Fasciculithus involutus
Tribrachiatus bramlettei
Neochiastozygus distentus
Neochiastozygus junctus
Sphenolithus anarrhopus
Ericsonia robusta

Discoaster diastypus
Rhabdosphaera solus
Transversopontis rectipons
— Lophodolithus nascens
Pontosphaera multipora
Campylosphaera dela
Chiasmolithus solitus
Coccolith pelagicus
Zygrhablithus bijugatus
Coccolith icus
Pontosphaera pectinata
Discoaster binodosus
Tribrachiatus contortus
Neococcolithes protenus
Di barbadiensis
Sphenolithus editus
Tribrachiatus orthostylus
Sphenolithus radians
Ericsonia formosa
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— - Imperiaster obscurus
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Toweius ]
Discoaster lodoensis
Toweius callosus

— — Chiasmolithus grandis
Sphenolithus moriformis

_— — — — — Helicosphaera lophota
Transversopontis pulcher
Discoaster kuepperi
Reticulofenestra dictyoda
Discoaster deflandrei
_— Chiasmolithus expansus
Discoaster sublodoensis
— Sphenolithus spiniger

— Discoaster gemmifer
Helicosphaera seminulum

D strictus

— Transversopontis obliquipons
= Braarudosphaera bigelowii
Di germanicus
Rhabdosphaera inflata
Pontosphaera punctosa

1 Sphenolithus orphanknollensis
Nannotetrina fulgens
Reticulofenestra umbilica
Sphenolithus obtusus
Cribrocentrum reticulatum
Dictyococcites bisectus

Di saipanensis

1 |Chiasmolithus oamaruensis |
[—1 [Isthmolithus recurvus
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Chiasmolithus consuetus
Neochiastozygus junctus
Lophodolithus reniformis
Discoaster diastypus
Tribrachiatus orthostylus
Transversopontis pulcher
Pontosphaera multipora
Discoaster lodoensis

— Pontosphaera plana
Discoaster barbadiensis
Ericsonia formosa
Sphenolithus radians
Transversopontis rectipons
Thoracosphaera saxea
Sphenolithus moriformis
Zygrhablithus bijugatus
Discoaster binodosus
Campylosphaera dela
Coccolith pelagicus
Coccolith eopelagicus
Chiasmolithus solitus
Ellipsolithus macellus

_— — Lophodolithus nascens
Rhabdosphaera solus
Discoaster kuepperi
Helicosphaera lophota
_— Toweius callosus

Toweius gammation
Neococcolithes dubius
—_ Chiasmolithus grandis
Markalius inversus
Discoaster germanicus
Discoaster distinctus
Helicosphaera seminulum
Reticulofenestra dictyoda
Discoaster deflandrei
— Neococcolithes minutus
— Sphenolithus orphanknollensis
—— —Braarudosphaera bigelowii
—Sphenolithus spiniger

— Discoaster gemmifer

— Transversopontis obliquipons
Discoaster sublodoensis
Rhabdosphaera inflata
—|Discoaster strictus
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— Lophodolithus reniformis
— Ellipsolithus macellus
Sphenolithus orphanknollensis
Coccolith pelagicus
Coccolith eopelagicus
Discoaster lodoensis
Discoaster binodosus
Campylosphaera dela
Toweius gammation
—_ — —_ Thoracosphaera saxea
— — —_ Braarudosphaera bigelowii
— _— —— Chiasmolithus grandis
Transversopontis rectipons
Pontosphaera multipora
— —Pontosphaera plana
Discoaster barbadiensis
Ericsonia formosa
Chiasmolithus solitus
Zygrhablithus bijugatus
Sphenolithus moriformis
Sphenolithus radians
Discoaster kuepperi
_—— — Transversopontis obliquipons
— — —_ Helicosphaera seminulum
—_ -_ — Transversopontis pulcher
—_ Toweius callosus
_— _— Discoaster distinctus

Discoaster germanicus
E— Helicosphaera lophota
Reticulofenestra dictyoda
Discoaster deflandrei
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—_— Neococcolithes minutus
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Lophodolithus nascens
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— Sphenolithus spiniger
Rhabdosphaera inflata
Nannotetrina fulgens
— Chiasmolithus gigas
Discoaster saipanensis
Reticulofenestra umbilica
Discoaster bifax
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Cligey pasii ccpuladl Gy din By (65 3 calSall) eV ulyl) ) skl
EySlh ) 3ailally (el LSS Gy (358 NP13 il Py goailall () Alis
JalS Jadil 58 Adhailind) 553l Ol (et gla b Laaw (65 4 Sal) Y
AL gy aast Cun cdans¥) Grgdl) e JAY) eially JEaY) sy sl
OdSall) oY) iU ) sailally (el LS Cligasy (358 NP16 laill Py 3yeal)
=l G Adhalaull SR alds pasdlll Gl pan Qe o) (655
dilie oo ad) Sless) ) el B0l Al Lasee A0S AlSa e Jy Geaslllls
on all ol (KRASHENINIKOV et al., 1996) xSy a0 dglee D Al
Agpais Aplundl Alaje e 52l GBS paey aaly Ay A Gemsdlllly oY) iy <)
S le W e cpualllls (e Jau) cpasdll oy cssisiandl/igs)osmall agaa e
o e5ms Cmsllll Jal€ e o 5 Agype 8 Loaalill ) 8 ellys Lsa aalsia
.(YAZBEK, 2020) Zalul) Jlal) dludus adlse any 8 Jau) sl
alatinly oY) s sl 3508 of ) (PERCH-NIELSEN, 1985) )l
.D. multiradiatus Zone NP 9 Glaill dd & acah 40udSll Jaugdslill cililaioe
BUKRY & BRAMLETTE, 1970; BUKRY, 1973; OKADA ) e JS axiiul
Op all wagd D, diastypus Llaiwdl FO JsY) selall (& BUKRY, 1980)
Al e ad) il g3all) Jath Ll Jun g Aladl Aiapall 8 . s Y )/ Cppes sallil
D. ¢l FO5 T. bramlettei gl FO aaaiu) (652 (€3l dalladll dpenill Jlall
) iVl g all FO dingg «(NPO/NPL0) (o s sl 3538 auah diastypus
OKADA & ) Wl (gl Ghis & D. diastypus CP9 Zone Glall Y
obial oy o (SHACKLETON et al., 1984) x .(BUKRY, 1973 & 1975
Fasciculithus, Jiw gausdlll dlg (4 G640 LK) Jadalll clilaiie (g
Jaw @Al 4al ey .Hornibrookina, Placozygus and Rhomboaster
F. involutus and (e #ll 2alss (ROMEIN, 1979; PERCH-NIELSEN, 1985)
Sall dia 8 .NPL0 U1 LimsY) Gl (e JauY) 2300l & D. multiradiatus
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MARTINI, 1971; ) Jlaal 138 5 (ybelall and ciand€)) (s sl Cblaina g
HAZEL et al., 1984; PERCH-NIELSEN, 1985; MARTINI & MULLER,
BOLLI et al., ) ¢sals «NPL3/INPLA (bl sy o aall 13 puns (1986
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18 angd NP14 Glaill 4l 15a 581 (1985; CAVELIER & POMEROL, 1986
OrstY) Gp 2l b LK) Qg gl clilaiee ) Taliiady sl duhal) L asd)
Blackites inflatus g5l FO J3¥1 ,sedall dic auzas 8 Jauss¥) Gausdlls JauY)
& «(CP12a/b boundary) (Rhabdosphaera inflata = Blackites inflatus)
g dies Jall Ja 8 DY) Glea ALSE Al xie elldy NP14 GUaill JleY) o3l
MOLINA et al., ) o cun ccpnlall 05 ey oY) din 8 cpalall () 4l
Ypresian  glys¥) Gillk) Jaul) Gausy) on sl aag (20115 KING, 2016
GPPS adsaill ahidl & (Lutetian Stage olisull) Gia) haws¥) cusiY/(Stage
R.inflata Js¥) ,sedall aie Gl G aall Lol 3
LS e el s (msed e sinll oal) (& Taus¥) Gaus) Claniagi ad
ST Galall 0 Jin b W oY) din (8 Ake el gial) L (aiSy Cum
¢ua NP16 ) Lsas NP15 Glaill JalSs NP14 Glaill e eV eiall Gl
Al ) DL saaall e Al AlS ) SISl Taus¥) CpuslY) Cligusy (as
SHARKOV et al., 1994; SALLOUM, & MAKHOUL, ) gasall jand silell;
OmeslY) QAISH el ola 4 .(2006; AL-MONAJED & WOBY, 2009
(AL-MONAJED & WOBY, 2009) o 35 .NP16 lailly Jiess s Jawy)
dahidl & aas Y Cus w1 Gaus) Ale 8 OlaaVL a1y sles dilaie b 4
in Coaind A B JSEE Cua Opusnally s Vls (oY) Gl Sliga
Gluagll Ghe Cua ddall aalll gy DU Glaagll @il s Gl
SALLOUM & ) gasly hus¥ cousl s dal) cpusl e aabll
Jean oY) layiuld)l 4l dd 4 il s dalie 8 (MAKHOUL, 2009
GlSyall dady (bl dis &) il asall gl (sl dais jaall ol luadl
Pla e Ll colug dshidl (e sl juadly ddhid) e ayigall dauill 450

23 = 1 0o sl eiSlew oyt Al sSlally (aall oSl lasdly 2 S olad) Lol
laagill il whadl (8 ol aialy g 3slad dhas L) Gps) ) (S

Ay Sl Aalig 2
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palilly Tagae Lind 5l s ) i) ol Tagale 5 pa Lo V) Gundy) PDUa
S aally S larll e aglsil ot g G AT dypuil) gl Jad e
S aall g WO P () ALSE e Jinl) andll Nilalls Gulisd) (g)laid)
sSsll Glpal aalg ae gedanlly Guliadll sl acl LS paldly (g)liard)
e e PP ) S e Law V) el (e Jaud) giall slally oplll o) padl)
Gpay Clisey 5l o2 PIA Sl G Gpugals¥) e JiY) salls Ao s
awsd i) Cliladine () 2LV L gouand) oulSI jaally dliee d5kLE ) Geal) 410
ROTH et ) NP18 Glaill sacli xie e sy Jans sV Cpans s/l (s 2al pa g i
al., 1971; HARDENBOL & BERGGREN, 1978; PERCH-NIELSEN,
.(1985

cila gilly @ilil) —4
sl 1 -4
0o ol Jledl) gl 8 Gasdll)l Gileas o) Ahasliall Auhall @ikl 1
Gf G5 pd gt Ll Cla g e Giging Adledll dgyexll ALl
23 (58 Cum (K/P 3g0all o dudhad)fin 538 aalglh Cus ¢l Sl Cilaiass
o Lty Al Lpexll Jlad) dlades e ad) el i) b Aagesy 533
Sy daeal AT Adhasliind) 580 of a3 s (mes e oall aasial) e3al
laals Jaut) cpus¥) e Jaull) e3alls Cpuslll) QWIS (el 50K duia) 3538
L ) ¥ e Jad) e 3all
Ha U o ol Sl Gt ) il Alaadil) Al ) Taliu) -2
e e ) sy Opesdlll 5288 Aulal) dshie (b Gausdlly (e sdlll
H. kleinpellii NP 6, D.  eY) ¢y salld) cldlag (AundSH Jaugb i) culilag

e ey <lilaig .mohleri NP 7, H. riedelii NP 8, D. multiradiatus NP 9

T. contortus NP 10, D. binodosus NP 11, T. orthostylus NP 12, D.
lodoensis NP 13, D. sublodoensis NP 14, N. fulgens NP15, D. tanii
nodifer NP16, D. saipanensis NP 17, Ch. oamaruensis NP 18, I.

.recurvus-S. pseudoradians (NP 19/NP 20 Zone)
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1 — dagll

Scale bar = 2um

1- B. bigelowii (Cross-polarized, Al17). 2- Ca. dela (Cross-polarized, Z2). 3-4
Ch. bidens (3- Cross-polarized, H3, 4- Phase-contrast, H8). 5-7 Ch. consuetus
(5 & 6- Cross-polarized, H3 & Kh5, 7- Phase-contrast, Z5). 8-9 Chi. eograndis
(Cross-polarized, H19 & H22). 10- Ch. expansus (Phase-contrast, H28). 11-12
Ch. grandis (Cross-polarized, H24 & A10). 13- Ch. gigas (Cross-polarized,
Z19). 14- Ch. oamaruensis (Cross-polarized, H40). 15- Ch. solitus (Cross-
polarized, H12).

B.: Braarudosphaera, Ca.: Campylosphaera, Ch. Chiasmolithus

106



ey A daaa 2 2023 ale 1 sl 45 Al Gl daals Al

Scale bar = 2um

1- C. eopelagicus (Cross-polarized, Kh6). 2- C. pelagicus (Cross-polarized, H8).
3-4 E. robusta (Cross-polarized, H8 & H15). 5-6 E. formosa (Cross-polarized,
H24 & A17). 7- Di. bisectus (Cross-polarized, H39). 8- H. lophota (Cross-
polarized, Z19). 9-11 H. seminulum (Cross-polarized, H31, Al7 & Z5). 12- He.
riedelii (Cross-polarized, H5). 13- F. involutus (Cross-polarized, H6). 14- He.
kleinpellii (Cross-polarized, H5). 15- L. nascens (Cross-polarized, H8). 16-17 L.
reniformis (Cross-polarized, A10 & Z9). 18- Ne. distentus (Cross-polarized,
H8). 19-20 N. dubius (Cross-polarized, H22 & A16). 21- N. minutus (Cross-
polarized, A17). 22- N. protenus (Phase-contrast, H22).

C.: Coccolith, E.: Ericsonia, Di.: Dictyococcites, H.: Helicosphaera, He.: Heliolithus,
F.: Fasciculithus, L.: Lophodolithus, Ne.: Neochiastozygus, N. Neococcolithes.
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3 — dasll

Scale bar = 2um

1- P. multipora (Cross-polarized, H19). 2- P. pectinate (Cross-polarized, Z11).
3-5 P. plana (Cross-polarized, H9, A16 & Kh 6). 6-9 R. dictyoda (Cross-
polarized, H30, A20, Z19 & Kh6). 10- P. punctosa (Cross-polarized, Z14). 11-
13 Rh. inflata (Cross-polarized, H34, A24 & Z14). 14- S. anarrhopus (Cross-
polarized, H8). 15- S. editus (Cross-polarized, H15). 16- S. furcatolithoides
(Cross-polarized, Kh4). 17- S. moriformis (Cross-polarized, H24). 18- S.
obtusus (Cross-polarized, Z20). 19- S. orphanknollensis (Cross-polarized,
Al7). 20- S. primus (Cross-polarized, H8). 21- S. spiniger (Cross-polarized,
H31). 22-25 S. radians (Cross-polarized, H15, A10, Z19 & Kh5).

P.: Pontosphaera, R.: Reticulofenestra, Rh.: Rhabdosphaera, S.: Sphenolithus
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Scale bar = 2um

1- Th. operculata (Cross-polarized, H8). 2- Th. saxea (Cross-polarized, Kh6).
3-5 Z. bijugatus (Cross-polarized, H8, Al7 & Z20). 6- T. callosus (Cross-
polarized, H19). 7-9 T. gammation (Cross-polarized, H22, A24 & Z11). 10- Tr.
obliquipons (Cross-polarized, Z5). 11- Tr. rectipons (Cross-polarized, A24). 12-
Tri. bramlettei (Normal Light, H8). 13- Tri. contortus (Normal Light, H12). 14-
15 Tri. orthostylus (Phase-contrast, H22 & A10). 16- Na. fulgens (Normal
Light, H37). 17- D. strictus (Phase-contrast, H37). 18- D. lodoensis (Normal
Light, Z2). 19- D. sublodoensis (Normal Light, H31).

Th.: Thoracosphaera, Z.: Zygrhablithus, T.: Toweius, Tr.: Transversopontis,
Tri.: Tribrachiatus, Na.: Nannotetrina, D.: Discoaster
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5 - dagll

Scale bar = 2um

1-2 D. barbadiensis (“1” Normal Light H22, ‘“2” Phase-contrast Al7). 3-4 D.
bifax (Phase-contrast Z23 & Kh4). 5- D. binodosus (Phase-contrast H22). 6- D.
deflandrei (Normal Light Z5). 7- D. diastypus (Normal Light A8). 8- D.
kuepperi (Phase-contrast H24). 9- D. mohleri (Phase-contrast H3). 10- D.
distinctus (Normal Light Z19). 11- D. gemmifer (Normal Light H34). 12- D.
germanicus (Phase-contrast A24). 13- D. saipanensis (Normal Light Kh6). 14-
15 D. lodoensis (“14” Normal Light “15” Cross-polarized H19).

D.: Discoaster
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