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VII. Summary and Conclusions
The present work deals with the integrated litho-and

biostratigraphy, microfacies associations, depositional
environments, sequence stratigraphy and the geological history of
the Upper Cretaceous-Lower Eocene succession in the Farafra
Oasis.

The Farafra Oasis is one of the most characteristic
depressions present in the Western Desert of Egypt. It is located
about 560 km southwest of Cairo and about 300km west of Assiut.
The floor of the oasis is occupied by the Maastrichtian chalk,
while the Lower Paleocene-Lower Eocene clastic/carbonate
sediments characterize its scarp faces and plateau surfaces. The
Upper Cretaceous-Lower Eocene succession of the Farafra Oasis
is invoked by a variety of shallow and deep marine sediments with
many distinct lateral variations in facies and thickness. Few
studies were published on the eastern and western parts of the
Farafra Oasis.

Fourteen surface stratigraphic sections have been measured
and sampled in east and west Farafra Oasis. These sections are
chosen to represent the whole lateral and vertical facies and
thickness changes in the Farafra Oasis. Different lithologies of the
same age can be recognized in and around the Farafra Oasis. The
age assignment, sequence boundaries and the environmental
interpretations of the different sediment types give a clear picture
about the aerial distribution of various facies and help in solving
the stratigraphic problems in the study area.

The succession cropping out in the Farafra Oasis ranges in
age from Santonian to Early Eocene. It is classified into seven
rock units; these are from older to younger: El-Hefhuf, Khoman,
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Dakhla, Tarawan, Esna and its lateral coeval Ain Dalla, and
Farafra formations, respectively.

El-Hefhuf Formation is well developed in Wadi Hennis and
east Bir El-Obeiyid. It has an exposed thickness ranges from 11-
35m thick. El-Hefhuf Formation represents the oldest exposed
rocks in the Farafra Oasis. It is composed of two rock units with a 
sharp contact inbetween. The lower unit is composed of clastic
sequence of shale, cross-bedded sandstone, massive sandstone,
and siltstone, partly glauconitic. The upper unit starts with oyster
bank which is followed by phosphatic sandy dolostone with
common shark teeth and burrows. The latter have different
straight, bifurcated and flask shapes. The contact between El-
Hefhuf Formation and the overlying Khoman Formation is a 
sharp unconformable contact between the hard dolostone and the
chalk of Early Maastrichtian age.

Five dominant facies associations are recognized in El-Hefhuf
Formation. These are:

1. Upper deep subtidal shale/mudstone.

2. Shallow subtidal massive/cross-bedded sandstone
(ferruginous quartz arenite).

3. Lower intertidal phosphatic sandy lime-mudstone,

4. Shallow/deep subtidal oyster rudstone with Pycnodonte 
vesicularis.

5. Upper intertidal sandy dolostone.

El-Hefhuf Formation seems to have been deposited in a 
shallow marine environment with oscillations from upper
intertidal to upper deep subtidal. The clastic facies of El-Hefhuf
Formation represents the first depositional sequence SQL The
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base of this sequence is not exposed while its top is marked at the
base of a Pycnodonte vesicularis rich bed with many reworked
Cenomanian fossils. The upper boundary defines the base of the
Campanian and separates between the lower clastic and upper
carbonate units by a sharp erossional contact. It is consists of
progradational parasequence sets of alternating upper deep
subtidal shale/mudstone, subtidal lower shoreface massive-bedded
sandstone and subtidal upper shoreface cross-bedded sandstone
that define its highstand systems tract. The carbonate facies of El-
Hefhuf Formation represents the second depositional sequence
SQ2. This depositional sequence includes a lower transgressive
deposit of shallow/deep subtidal oyster rudstone, lower intertidal
sandy phosphatic dolostone and sandy argillaceous limestone.

The Khoman Formation is widely distributed throughout the
floor of the northern Farafra Oasis. It reaches its maximum
thickness in the northern escarpment of the Farafra Oasis (50m
thick) and is made up mainly of snow-white chalk; moderately
hard, massive and fine-grained, While at Qur Hadida, the chalk is
topped by dolostone intercalated with mudstone and algal
stromatolites especially near top. The Khoman Formation
comprises the following four facies associations:

1. Deep middle to upper continental slope foraminiferal
wackestone

2. Shallow inner shelf mudstone

3. Lower intertidal lime-mudstone

4. Upper intertidal dolostone

The basal part of the Khoman Formation indicates deposition
in a deeper middle shelf environment, whereas the overlying
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sediments of the upper part of the Rugoglobigerina hexacamerata 
CF8b Zone has been deposited in a relatively deeper sea
oscillating between outer shelf and upper continental slope depth.
Shallower conditions of deep middle shelf start with the upper part
of the Gansserina gansseri CF7 Zone and the base of the
overlying Contusotruncana contuse CF6 Zone. Very shallow
conditions of shallow inner shelf dominated in the top part of the
Khoman Formation.

The Khoman chalk is highly fossiliferous with planktics and
benthics which belong to three planktic foraminiferal zones,
namely: Rugoglobigerina hexacamerata Interval Zone CF8b and
Gansserina gansseri Partial Range Zone CF7 which form the
lower-middle part of the Khoman Formation and the
Contusotruncana contusal Pseudotextularia intermedia! 
Racemiguembelina fructicosai Pseudoguembelina hariaensis 
Interval Zone (CF6-CF5-CF4-CF3 Undifferentiated Zone), which
belongs to the upper part of Khoman Formation

The Khoman Formation represents the third depositional
sequence SQ3. The lower boundary of this sequence is an
unconformity surface separating between the Campanian part of
El-Hefhuf Formation and the Khoman Formation, the upper
boundary is a paraconformity surface at the top of the formation
due to the missing of the Latest Maastrichtian and the lower part
of the Danian. The SQ3 consist of retrogradational parasequence
sets of deep middle/outer shelf foraminiferal wackestone with a 
shallow middle shelf foraminiferal wackestone at the base that
belong to the transgressive deposits and progradational
parasequence of middle shelf foraminiferal wackestone at the base
and lower intertidal lime-mudstone at the top of the highstand
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deposits.
The Dakhla Formation is widely distributed in the central and

southern parts of the Western Desert. It is represented in the
Farafra Oasis by its uppermost part of its upper Kharga Shale
Member. The formation ranges in thickness from l-10m. It is
missing in south Qaret Sheikh Abd Alia; this perhaps reflects
uplift of this area during deposition of the Dakhla Formation. This
Formation consists of two informal units; a lower argillaceous
chalk unit with many reworked foraminiferai fossils of
Maastrichtian age at the base, which maintain its basal 
unconformity surface. While, the upper unit is formed of
foraminiferai calcareous shale with many gypsum veinlets.

The formation includes the following three facies
associations.

1. Deep middle shelf foraminiferai wackestone

2. Deep middle/outer shelf pelagic shale

3. Shallow inner shelf foraminiferai lime-mudstone

The facies associations and faunal content of the Dakhla
Formation indicate a transgressive event of the sea level, which
increases upward with the increasing of the planktic foraminifers.
The formation however, has been deposited in middle/outer shelf,
inner shelf environment.

The Dakhla Formation is fossiliferous with abundant
planktics and benthics which belong to the Globanomalina 
compressa-Praemurica uncinata Interval Subzone Pic,
Praemurica uncinata—Morozovella angulata Interval Zone P2 and
Morozovella angulata-Globanomalina pseudomenardii Interval
ZoneP3.
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The Dakhia Formation represents the fourth recorded
depositional sequence SQ4. The lower boundary is a 
disconformity surface separating the top part of the Khoman
Formation from the basal part of the Dakhia Formation. While, the
upper boundary is an erossional unconformity surface due to the
missing of the Praemurica uncinata-Morozovella angulata P2
Zone and Morozovella angulata-Globanomalina pseudomenardii 
P3 Zone (northwest Ain Maqfi), which represents a time gap of
from about 61.2Ma to about 57.1Ma. In Bir Murr and Shakhs El-
Obeiyid, this hiatus is recorded due to the missing of the P3 Zone,
while in Ain Maqfi, this hiatus recorded due to the missing of the
P3b Subzone. In the extreme northern part of the Farafra Oasis at
south Qaret Sheikh Abd Alia, the whole Dakhia Formation is
missing which equivalent to about 9.0 Ma. This contact (SB4) is
conformable in the Bir Bidni due to continuous sedimentation.

The Tarawan Formation is well exhibited in the Farafra Oasis.
It is characterized by a marked change in thickness from lm in Bir
Murr to 23m in northwest Ain Maqfi. This formation is composed
of chalk and argillaceous limestone with calcareous claystone
interbeds at the middle part of El Quss Abu Said; it belongs to the
Globanomalina pseudomenardii Zone (P4). The top part of the
Tarawan Formation is composed of calcareous shale at northwest
Farafra-Ain Dalla passage. It is intensively burrowed with
Thalassinoides in its upper part especially toward the paleohigh
areas. The Tarawan Formation includes the following facies
associations:

1. Outer shelf pelagic foraminiferal packstone

2. Outer shallow middle shelf pelagic shale

3. Lower shallow subtidal bioclastic foraminiferal packstone
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4. Lower intertidal foraminiferal lime-mudstone

The Tarawan Formation is characterized by gradual upward
shallowing conditions as evidenced from the rapid vertical
variation in the facies associations and decrease upward in
planktic/benthic ratio ratios. These shallowing conditions most
probably are connected with an episode of tectonic activity in the
Egyptian Paleocene called the Velascoensis Event by Strougo
(1986).

The Tarawan Formation represents the fifth recorded
depositional sequence SQ5. Its upper boundary is a sharp
erossional surface due to the missing of the Latest Paleocene
Morozovella velascoensis P5 Zone especially along the eastern
part of the Farafra Oasis. The SQ5 is formed of transgressive
systems tract and highstand systems tract. The transgressive
deposits are followed by the maximum flooding surface, which
represents the change from pelagic facies to shallower facies of
the overlying highstand systems tract at northwest Bir Bidni,
Shakhs El-Obeiyid and northwest Ain Maqfi. The latter is
composed of aggradational to progradational parasequence sets of
shallow middle shelf foraminiferal wackestone and calcareous
shale, lower shallow subtidal bioclastic foraminiferal packstone
and lower intertidal foraminiferal lime-mudstone

The Esna Formation is widely distribution in the scarp face of
the Farafra Oasis. It is locally absent in south Qaret Sheikh Abd
Alia. It exhibits marked lateral facies and thickness changes in the
studied area depending on the basin paleotopographic setting. It
ranges in thickness from 20-150m and is composed of green shale
and mudstone intercalated in its upper part with argillaceous
limestone. In the eastern and northern parts of the Farafra Oasis,
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the Esna Formation starts at the base with the Maqfl Member,
while in southeast Qur Hadida the basal part of the Esna
Formation consists of evaporite, shale and sandstone which are
capped by limestone with algal stromatolites. The formation
unconformably overlies the Tarawan Formation.

The Esna Formation is fossiliferous with abundant planktics
and benthics especially in its lower part which belong to the
Morozovella velascoensis Zone P5b-c and Morozovella 
subbotinae Zone P6a in the central and western parts of the
Farafra Oasis, while the middle and upper parts of the formation
ascribe to the Morozovella aragonesis/M. formosa Zone P7 and
lower part of the Morozovella aragonesis/Acarinina aspensis-
Hantkenina nuttalli Zone (P8-P9 undifferentiated)

The Esna Formation includes the following six facies
associations:

1. Deep middle/outer shelf pelagic shale

2. Shallow inner shelf calcareous shale

3. Lower shallow subtidal miliolids alveolinid bioclastic
packstone

4. Lower shallow subtidal foraminiferal packstone

5. Supratidal sabkha

6. Lower shoreface calcareous quartz arenite

The faunal and lithologic characteristics of the basal Maqfi
Member suggest deposition in a lower shallow subtidal
environment, while in the paleo-low areas, the basal part of the
Esna Formation indicates deposition in a deep middle/outer shelf
environment. The overlying sediments of the middle and upper
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parts of the Esna Formation are deposited under shallower
conditions between shallow subtidal to upper deep subtidal setting
(shallow inner shelf).

The Ain Dalla Formation has a limited aerial distribution,
only found in Ain Dalla and Shakhs El-Obeiyid areas. It is
introduced to replace the Esna Formation in Ain Dalla and to
represent the well-bedded chalky limestone with chert bands at the
top. The formation is found to overlie unconformably the Tarawan
Formation and to underlie the Farafra Formation with a sharp
lithologic contact.

The formation contains the following microfacies
associations:

1. Deep middle/outer shelf foraminiferal wackestone

2. Lower shallow subtidal alveolinid wackestone

3. Deep subtidal calcareous shale

4. Lower intertidal sandy silicified dolostone

5. Lower intertidal lime-mudstone

The lower part of Ain Dalla Formation has been deposited in
a deep middle/outer shelf setting. It is interrupted by shallowing
conditions to deposit a lime-mudstone and sandy silicified
dolostone of lower intertidal regime, while the upper part of Ain
Dalla Formation is interpreted to be deposited in a lower shallow
subtidal environment. In the upper part of Ain Dalla Formation,
the planktics are nil, while the larger foraminifers are frequent 
indicating a regressive event.

The depositional sequence SQ6 covers the lower part of the
Lower Eocene Esna and Ain Dalla formations. The base of this
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sequence is marked by the sequence boundary SB5 which
separated the Thanetian from Early Ypresian, while its top is
characterized by the missing of the Morozovella formosa/M. 
lensiformis-M. aragonensis Subzone P6b; this Sequence boundary
SB6 is characterized by the presence of a thick evaporite bed in
southeast Qur Hadida, submarine break in the southern slope of El
Quss Abu Said or by intense dolomitization in Ain Dalla and
Shakhs El-Obeiyid. It separates between the Early and Middle
Ypresian.

Sequence 6 includes both transgressive and highstand
systems tracts. The transgressive deposits consist of outer shelf
pelagic shale and deep middle/outer shelf foraminiferal
wackestone. While, the highstand deposits are formed of shallow
middle shelf calcareous shale and foraminiferal wackestone,
shallow inner shelf calcareous shale, lower intertidal lime-
mudstone and silicified dolostone. The depositional sequence SQ7
on the other hand, represents the main part of the Esna and Ain
Dalla formations as well as the lower part of the overlying Farafra
Limestone in the Farafra Oasis

The Farafra Limestone has a great extension, forming the cap
rock of El-Quss Abu Said Plateau as well as the northern and
eastern plateaus of the Farafra Oasis. It is composed of limestone
with argillaceous content at base and dolomitic limestone at the
top. In the northern reach of the Farafra basin, the Farafra
Limestone is composed of dolomitic limestone such as in Ain
Dalla and south Qaret Sheikh Abd Alia.

The Farafra Limestone yields the following facies
associations:

1. Deep subtidal calcareous shale.
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2. Upper shallow subtidal nummulitic alveolinid packstone.

3. Lower shallow subtidal nummulitic wacke/packstone.

4. Lower intertidal lime-mudstone.

5. Lower intertidal dolomitic lime-mudstone.

In general, the lower part of the Farafra Limestone has been
deposited in a shallow subtidal environment which became
shallower in the upper part of the formation (lower intertidal flat).
The contact between the Esna Formation and the Farafra
Limestone is gradational in eastern and western escarpments of
the Farafra Oasis.

The upper part of the Farafra Limestone corresponds to the
last recorded depositional sequence in the Farafra Oasis, the
depositional sequence SQ8, due to the detection of an
unconformity surface in the middle part of the Farafra Limestone.
This surface is characterized by an intensively bored hard ground
with Thalassinoides. 
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^3-ajiall £y*& A-aijall o j_al j a i l <JS\j J_a ^gJsuuijll 3^^ - * - ^ iT.u,njp X&j ?Lgj A-sLajll

A_a»lj £ - * < ^ j j i i l j AjSjJi l l 3^^*51 ^ S J J AikliSl AJSJIJ ̂ 1 4<Ul l t s juu j j l l ij?jiajuj^l

1 JLA ij-is £ j ^ a . i < , i ^ 4_Ijls>Ai 3 - ^ - ^ 6 ^ t5--i 3 ^ - ^ ^ f ^ ^ 4.,H>JAIC. S j i l ja i l

^ j j Lg-La AJUUUJ L ja . j l j j s * L*Jbla j^uic- A J U J I j L & k l >J A-JJ j j J l s JLA jLsJ^f J 

J ^ S ^o ipa . j j l 3 J ^ u j j i a . j C 5 i L i u ^ , J - * J ^ Cjlx-UaS ^ A j ) A&jM *\ j & \

AJU-UJ] 1 La] j ( ^julak <j?.il j i<-?-aa-a ^joc 3 j ^ ^ " ^ & ^ *~$* <-3J^ M J ^ j 6 ^ ^

^.Ittui j i jj^iall AjuJa* JL iw LS*J) ojsl j a i l AaJJ ^ ^ J * l l *1J^Vl ^ xais (j j i * V l

jj-atk-w ?<jkujYl <J-S»3LJU4 3 j - " i s ^ -P^ S-fJ-^" (Jbu i ,^»->» J j l <jjsall AJUJS& 4-JJ^>

(JajJuLuiJl .1$J& <J-a s j i l j a i l *LsJ j <^i j«-j\_JLiî  - i l a j j .(e jaw* i j j ^ j A lb ^ ^ ^ , i > ^ Y l

^g&j CjUjSla AAAJJJ ̂ j CAcUaiOl ei& fUuiaj <j£<al J3j . jSjLaJl QJUAJJ$\ ^ C - ^ j

2Ujft$]i OJSU .1

^gi oJa.ljJ jjuasJu i*nr\ t J j«ia^ iJSLuu Sjs l ja l l ĵJaaa-Ls ^k ^jjSilaSl l i& ^ J J

3 j A j *>"*■ cS^J is* f f t>*^ fljaiu^i J ! ^ J JiLui ^ylc L s l j c . j j j k A . ^ H vail * l j s .Y l

iJdaLa C u i j S j l a d l <j-a t l i l l j V \ ^ ja^ j J j^AJJ jjJaa.1 (Jaia <ja t J i l t l i j >( j laajtyl J.tf>-vui

du-ajI jJi l l J S A ĵ-a CjlSjia « J I * J J <.gijJJUuiI J ^ J J J CJbjaaJI aj^c cs^*J J ^ - ^ *

^J^JJ ^ J j a ^ i U J & * J^43J i P W ^ < ^ ^ CjUwjall 4 > O l m a . ljs>ji JJXJJ ^ i »

(j&j Aa ib CJU&JUI jJ4-a^

1. Upper deep subtidal shale/mudstone.

2. Shallow subtidal massive/cross-bedded sandstone
(ferruginous quartz arenite).

3. Lower intertidal phosphatic sandy lime-mudstone.

4. Shallow/deep subtidal oyster rudstone with Pycnodonte 
vesicularis.
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5. Upper intertidal sandy dolostone.

Ceratostreon flabellatum J^ Sjj^H ^ U j ^ J £&*£*> *J*>J* ^ 
(Goldfuss), and Ilymatogyra {Afrogyrd) africana (Lamarck)

Ajutilt Pycnodonte vesicularis (Lamarck) i> cAj***** £* Igau-Ji d*-*& 
A^iala t ^ a t ^vft-N I^J^ f^& J j l ^OJj^J^ ClUauuill ( j L i i j . ^ L A S L B j*-a*IS

;OUjaJ! Cx£U .2

j l <_£ j i a j l (Cj*V<» <̂1 4jU>«-i?tty <jualjjJi j! iLa. ^-« ?xjJaJ La£ .CF6 (jM81^ SjoU i j fr

S j i j XJJ\ j«i J X S L (j-« *^ta £»£J 43-SL*al JSJ .O-ajil A-^J £-° Uuo JSl c l )J^ S J j a l J ^ ^

4;U,nti »i jo.VI ^yiSj.yruH (keeled) ŝ UJI *JUA o i i A-O^I IjiJ^ijjflSI ^JZJ 
SjJ&J heterohelicids - M df t i l j , ^ U«*5I UK J£ ^ j o£u» W 

• tc-V cji^l ^ ^pVlfi AJJJ^« Ci iUaJ 4JL>& ^ J ^jLajaJl (jjSa-a JSUJUO&J ^ J ^ ^ J

- Rugoglobigerina hexacamerata (CF8b) Zone

- Gansserina gansseri (CF7) Zone

- Contusotruncana contusal Pseudotextularia intermedia! 
Racemiguembelina fructicosal Pseudoguembelina 
hariaensis Interval Zone (CF6-CF5-CF4-CF3
Undifferentiated).
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1. Deep middle to upper continental slope foraminiferal
wackestone

2. Shallow inner shelf mudstone

3. Lower intertidal lime-mudstone

4. Upper intertidal dolostone

4J.*. - ~. 4„^*- ^ * — 4^-»--— w - * * » L T - r " J j ^ - e j * u ^ * * ~ 4^* - W '*™VJ

\ *<«* - e *« .*t *i« tat* t^-^. **!LJ» 4_Lt , »* --«tt « \ ,̂ a L alt "i i a / tl A .*ft A i^\ \ \ "\s 'v'U t*rC.

4_Lkî H O j ^ * * M^JMJ .1 J*P^JJ^M t5-^ J«^»^ <Jii» 0 - 8 * ^"*" ^ J ^ *J J*.*$
tjj£a«& ftJLA ̂ j fcfliTi ̂ JSJ^ A3j 45-^V l.^>ii U S (3A»ii tja*i <IauJ» AJILIW AJJJ O A J

:t5k»V {Jki £>* 4,?^^ ^JJ^5* *^5U«S ĴUĴ  ^ |

- Globanomalina compresm-Praemurica imcinata Interval
Subzone (Pie)

- Praemurica uncinatar-Morozovella angulata Interval Zone
(P2)

- Morozwella angulata-Globanomatina pseudomenardii 
Interval Zone (P3).

ĵ gA j 4iLgb Oftttv*« ^J^-J* AlL\^ (j j jSLa J*Al$J 

1. Deep middle shelf foraminiferal wackestone

2. Deep middle/outer shelf pelagic shale

3. Shallow inner shelf foraminiferal lime-mudstone

SACAS Ajfc £-i(Danian/Seldanian) t^-^^jf ^^ d+AB JOJ Q\ £#& l*S
^3 ^ L i L Ju*oU < J - ^ L>» 4J^SaJI to* aa-jj. A-ajVgi\ \ jiu-tt\ j^ali P3b 43^a^ k-A2*^
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J^h&J (_5_>̂=fc J - » ^ 4>* * ^ J^^ 4>ate>uĵ  AjSjjJiii AAwnflll 45$ yjSltt i i 4̂ & J ^ w

4iki«» 4^5 (JftUl t > C^J J i ( j a ^ AJSOJ 45J&> J ? ^ 4 ^ J ^ *<£ J*&*J» <JJ& 

kdkk 4^! Ai^ u ^ - *J$J$ tM^* t ^ V*^& O* J»*
jt&^VA^ ĵ *J^MW ^sLww / 111̂  LJ^4 \J$J9 ( t ^ a ^ i ^ i_y£i8&&i Aikfci* / «3 ^yl&Mitt £ ^1 js^l *^**H « 

psmdmwmtrdii Zone.
, *^» , *H \ twit n / £ »t fttt I_&.*_J—»» %1LJ I i | %JL ̂ t t « ^ A-At-^ ..ft , * a « v W l t ," i njfo^fi i—JL»J» \ j JSA * 

^ i ^ Cfcaua ^ J ^ ^ ̂  JJ^S O J ^ U J J A U J

1, Colter shelf pelagic toramiaiferal packstone
2. Outer shallow middle pelagic shale
S. Lower shallow subtidal bioetastie forammiferal

packstone
4. Lower mtertidal foramimferal lime-mudstofle

AJ&S*^ P S a o ^ a ^ ^ ^ M ^ ^ ^ (minor hiatus )*jyj**-s;M^k*>j
>jilji& **>* fJ*w4^P5a& P5b J & $ C A » 2 U ^ U # j ^ M JJJ 4>£il

4 / j - ^ J * A J J 4>» CoX ÎOuil 4>a»m J f r 4$ jSa3 Ojiil 4A3& 4&a 4> ^ U ^ j

4^U4ii C L $ y j £ j & U 4 ^ 4 ^ j ^ > ? A 4 ^ *J&j& 4>aftaa« 4> A^j^S ^ jJsV*

£
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lljj$\& ^ J J ^ * - ' 3 ^ U r v m 4lu> ^ j a t j J U M | O j S l f t J ^ J U j

1. Deep middle/outer shelf pelagic shale
2. Shallow inner shelf calcareous shale
3. Lower shallow subtidal miliolids alveolinid biociastic

packstone
4. Lower shallow subtidal foramimferal packstone
5. Supratidal sabkha
6. Lower shoreface calcareous quartz arenite

^ i j u j Qx^j^i 4^44 J j * * 4J CJO* d ^ * j H j $ o^jteo-* < î Maqf i Member

Morozovella formosa/M. Lensiformis-M. ^L^XSJ^JiSJ^\
aragonensis Subzone P6b

J ^ 4 Morozovella aragonesis/M. formosa Zone (= P7) tSj-*^
(j^STyi ( « 4 4aSlaJl 4*4jpJl >̂ 4 Sj«* (J jV C t l ^ a <-aSJ CijauCUS 4axSad ̂ isnaH ?ti=uaiiU

4 A L O A <—ft CjuijOAtiil CA„»,A>!id ^ismuit ?tWw>ii C 5 A U i u <̂ 3iV ftJuOa. J J | 4&ki4i UM»V1

.UiaJl * l J»»Vt ^ 3 * j !&£$ O ^ W JJ*ft* J jJaUuB frljabVt ^ 4<*ft$JI I j i UU i Jt>&Bj ^jjfr

j j j ^ l a ^JXJ OSLklJuJ 4 S l tU Jjusi (jZaifl) j j -aaai 4alaia ^jl 4JSLJJ 4 L H I J J $ Cfiffi JeSj

^yic- i i^J 4aja^jMaS CiUak-juii ^ i> C J ^ j i j i t j ££Xs*\±-&\ a lA jjl^* t4J\A j ^ f ~ j U J ^ t

4-4 )••*- < 4^U / JJu} 4JI4 f̂ VIC' t j nNv^ *- *!■ia W 4-XU ?■* ^ y%i t4sJbtLftli ^ Vj \ . _j ajSjil r*r* ■■ ■»*»
4* • ** • *

_4bsuJa jAjStXod 
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1. Deep middle/outer shelf foraminiferal wackestone
2. Lower shallow subtidal alveolinid wackestone
3. Deep subtidal calcareous shale
4. Lower intertidal sandy silicified dolostone
5. Lower intertidal lime-mudstone

Cy> Ahk i3^P6a> P7 o w U ^ ^ ^ i ^ c i ^ ^ t ^ ^ u ^ O j ^ ^ ^ ^ ^

Morozmella <#j*ai &}*& <J^ i£j*H <#^Late Ypresian
aragonesis/Aearinma aspensis-Hantkenwa mmalli Zone (= PS-P9
o£*& Y& J& d-%^% gJB ******j& 4J# Ojk**> .Undifferentiated)

L Deep subtidal calcareous shale.
2. Upper shallow subtidal numffiulitic alveolinid packstone.
3. Lower shallow subtidal nummulMe wacke-/ packstone.
4. Lower intertidal lime-mudstone.
5. Lower intertidal dolomitic lime-mudstone.

0# Thalassinoides <i £*4jB J-&SB s-a^ dkj «*^jB uiaasO* <> A ^ J ^

M
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