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ABSTRACT

The limestones and other rocks related to upper Eocene in
Gebel Ei-Qartamia section are subjected to detailed petrochemical
and petrological studies. The microfacies assocations detected
include sandy -dolomitic micrite, shelly Nummulitic
. biomicrosparite, sandy shelly biomicrite and sandy micrite. Two
distinct series of beds are recognized in the studied section, a
- lower series which is remrkably fossiliferous and an upper series
which is rarely non - fossiliferous and saliferous. X-ray analysis
revealed that most of these rocks are constituted of quariz with
variable -amounts of calcire, halite, gypsum and dolomite. The
clay minerals detected are predominantly kaolinite and illite.
Chemical data indicate that the rocks under consideration are
distinguished by high content of AIR., Si0,, Al203, Ca0,

Fe203, NaZO, MgO, S_O3- and Cl- which reflect the sandy,
marly, ferruginous and Icmy saliferous nature of these rocks.

it is suggested that the rocks of Upper Eocene at Gebel El-
Qartamia section were deposited under a rather shallow marine
environment. The lower beds were most probably deposited in a
relatively deeper conditions compared to the upper beds.
Abundance of derrital materials indicates late comparatively fresh
water contribution to the basin of deposition.

INTRODUCTION

The expéséd Eocene tocks in the Cairo-Suez district were the subject of
several geologic?l studies. Previous investigations include the work of Kabesh
and Hamada (1954), Shukri and Ayouti (1954}, Said (1962), Metwalli (1963),
Soliman et al. (1963), Farag.and Sadek (1968), Metwalli (1963), Soliman ez al
(1963), Farag and Sadek (1968), Abu Khadra (1968), Moustafa (1975) and
others. Moustafa (1975) examined the Eocene rocks of El Qattamia area at Cairo-
SuezToad and he assigned Middle to Upper Eocene age for these rocks.
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Geomorphologically, El Qattamia area is characterized by three major

features : the Eocene heights, the Eocene scarpand and the low land. Moustafa

(1975) stated that the Eocene heights include Gebel El Qattamia (A 481 m), Gebel

El Qattamia west (A 422 m) and Gebel El Qattamia SW (A 400 m).

The present paper deals with 2 derailed petrological and petrochemical

studies of some sediments in the area of Gebel El Qattamia SW (A 400 m) located
at Cairo-Suez road (Fig. 1). Some aspects regarding the environmental conditons
of deposition are discussed. Noteworthy, field observations and laboratory work

supported an Upper Eocene age for these sediments.

- EXPERIMENTAL TECHNIQUES

For the purpose of the present investigation, a total of 14 samples were
colleéted from the indurated rocks of the Upper Eocene section. The microfacies
associations are identified in thin sections microscopically. The mineral contents
are quantitatively determined by X-ray diffractometry. Complete cheniical analysis
of the bulk rock samples were carried out by complexometric, gravimetric flame
photometric and atomic absorption spectrophotometric methods. The following

constituents have been determined : Si0,, A.LR., Al, 03, Fe,05, CaO, MgQ,

MnO, Na,0, K0, P,0s, Hy0", L. O. L, $03™, CI” and Sr.

LITHOLOGIC SUCCESSION

The studied lithologic succession of Gebel El Qattamia SW (about 62 m
thick) includes 11 beds. These beds are composed mostly of greyish and yellowish
brown hard limestone and soft sandy shales as well as a description of the studied

section is Tepresented on Fig. (2).
MICROFACIES ASSOCIATIONS

The different perographic microfacies associations recognized in the Upper
Eocene rocks at the area of study are represented by sandy dolomitic micrite, shelly

154



Mohamed S. Amia er. al.,

Nummulitic biomicrosparite, sandy sheily biomicrite and sandy micrite.

\

1- Sandy Dolomitic Micrite :

This microfacies association is recorded in beds No. 1 and 11 which
represent the lowermost and the uppermost parts of Gebel El Qartamia. The rock
consists mainly of subangular o subrounded quartz grains embedded in
microcrystallifie calcite marrix {Fig. 3). The mawix is highly stained by iron oxides
and exhibits aggrading dolomitization and recrystailization to sparry caicite. The

dolomire thombs are interlocked in some parts of the thin section.
2- Shelly Nummulitic Biomicrosparite :

This microfacies association investigated in beds No. 3 and 6. The rock is
composed mainly of microcrystailine calcite. Allochems. mainly represented by
abundance of Nummuliitic tests and fragmented sheils (Figs. 4, 3 & &). The
microcrystalline matrix shows recrysteallization to microspars. The sparite appears
as distinct crystals having a mosaic texmure. Occasionally, silica gel replacing the
walls of some Nummulitic tests shows spherulitic texture. The broken sheils are
replaced by microcrystalline calcite which shows parriai and complete
recrvstallization to sparry calcite along the shell walls. Textuiaria, Giobororalia
and Miliolid species are enclosed inside the sparry calcite martrix. Bryozoans with

perforated shape are also present. Few subhedral quartz grains are scartered within

the shell fragments.
3- Sandy Shelly Biomicrite :

This microfacies associaton is recorded in bed No. 4. The rock consists
mainly of fine angular quartz grains embedded in mosaic matrix associanng
fragmented shells (Fig. 7). The main fossil contents detected in this association are
Nodosaria species with well-preserved walls. Bivalves which ir is replaced by
sparry calcite. Dicryoconus species and other shell fragments. Few crystals of

gypsum are scartered throughout the section. Iron stains are present in minor

amounts.

[
W
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4- Sandy Micrite :

This microfacies association is represented by beds No. 7, 8 and 9. The rock
is composed mainlv of ill-sorred 1o fine disseminated. quartz grains embedded in
micrite groundmass (Fig. 8). Dolomite rhombs with cloudy centes and clear rims
are occasionally found. Some quartz grains are fractured, others are turbid and few
grains contain minute inclusions. Also, some crystals of quariz are etched and
corroded. Few crystals of calcite show recrystallization into sparite. Patches of
iron oxide and some other opaques are scattered throughout the main constituents
of the thin section. Very few clavey materials are found. The rock is devoid of any

organic remains.
X- RAY ANALYSIS

The X-ray diffraction patterns of the studied rocks are shown in Figs. (9, 10
& 11). The vertical distribution of the different non-clay minerals recognized by X

- ray analysis is shown in Fig. (12;. From the data obrained it is evident that

1 - Quartz is verv common in most samples analysed and its content

reaches up 1o 54%

2 - Halite is commorn and concenwated in beds. No. 5, 6, 7. § and 9

ranging in abundance betweer: 2% and 27%.

3 - Calcite shows remarkabie fluctuations with & range berween 7%

and 889 tending 1o be concenwrated in lower beds.

4 - Gypsum: is detectec only in 3 sampies and its amount reaches up
1 24%.
5 - Dolomite is presen: only in two samples. one sample at the base

of the smdied section with 2 low content and the other sample is

ar top with a concentraton reaching up to 33%.

6 - Clay minerals detected are predominantly Kkaolinite and

subordinate illite.
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PETROCHEMISTRY

The results of chemical analysis of the investigated rocks are shown in Table
(1). The minium, maximum and avarage values are presented in Table (2). For
comparison, average chemical analyses of carbonate rocks of Upper Eocene at
different localities are given in Table (3). From the obrained data some

petrochemical aspects are given in the following discussiorn.

The abundance of acid insoluble residue (A.L.R), SiO2 and A12 03 in most
samples reflects a terrigenous nature of the sediments. The wide range of Al,Oz
content is distinct.The relationship berween Fe,Og and A.LR (Fig. 13) shows a
significant positive correlation (r = + (.58} which suggests that most of the iron 1¢

associared with terrigenous material.

The concentration of CaQ and L.0.I decreases remarkably rowérds the upper
beds reflecting a gradual depletion in calcite content. The relatively higher
concentrationb of MgO particularly at the top of the studied section together with
excess L.O.I than that equivalen: 1o CaO to form calcite reveals the occasional
formation of dolomite, Plotiing of CaO against A.LR. (Fig. 14 ) shows a strong

negatve correlation (r = - 0.93) which indicates that CaQ is mostly present in the

carbonare phase and it is not dependent on A.LR.

The wiangalar diagram illustrating the correlation of CaCO4. MgCO, and
A.LR. (Fig. 15) shows thar mosr rock samples swudied are located between A LR
and CaCOy line. This provides an evidence that most of these rocks are enriched in
clastics and impoverished in carbonate fraction. The plot of SiC,. Al,O4 and (CaO
+ MgO) reveals that most samples are related to highly immatre sandstone
caregory (Field C), whereas few sediments are related 1o the category of limestone

and dolostone (Field B}. One sample is related to the category of sandy shale (Field

A) (Fig. 16). . .

Sulphates, calculated as SO;™, and ranging in concenmration from 2.57 % to
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11.63 %, together with the excess CaO than that needed 10 L.O.E to from calcite,

give an indication that gypsum is present in reasonable amounts.

Sodium content is positvely correlated with soluble chlorides as CI” which
points to the presence of halite. The dismibuton of Na and CI” throughout the
studied section reveals that there is a tendency of halite to become concentrated
towards the upper beds. This is confiumed by X - ray analysis. On the other hand,
K,O1is also correlatible with Al,O3 which indicates that filite is a dominant clay

mineral in the studied rocks since potassium is needed for formartion of illite as

reported by Keller (1970).

Stronrium content ranges from 205 ppm to 1207 ppm with an average of 418
ppm. Such average is considerably higher than those of the World shale and
sandstone but lower tﬁan that of carbonate rocks as stated by Turekian and
Wedcpdhl (1961). The relationship between Sr and Ca (Fig. 17) shows a
significant positive correlation (r = = 0.78). It is evident that the calacite - rich
rocks caontain more swontium than those low in calcite. Also, strontium forms a
srong negative correlation with the acid insoluble residue (r = - 0.83) as shown on
Fig. (18) which indicates that swontium is independent on A.LR. and is attributed
only to calcite content in the rocks. This finding is in agreement with that stated by

Formaseri and Grandi (1968) and El-Hinnawi and Loukina (1977).
CONCLUSIONS

The investigated section at Gebel El Qattamia appears to be subjected to
certain diagenetic processes such as recrysialilization, dolomitization, internal
filling and silicification. Recrystallization 1s related mainly to S-phase in which
grain growth of an original cryptocrystalline 10 microcrystalline calcite is altered to
microsparite. Dolomitization involves aggrading porphyroid and coalescive

neomorphism, in which the total replacement by dolomite was associated more

158



Mohamed S. Artia et. al.,

closely with supratidal sediments and evaporites. Internal filling occurs as small

veinlets of sparry calcite, representing orthosparite filling solution channels.

Silicification is present as geode-like cavity.

The interrelated studies including the lithology, X-ray analysis, microfacies
associations and chemical composition lead to some aspects regarding the
environmental conditions of deposition of the Upper Eocene rocks studied in Gebel

El Qattarmia which can be summarized into the following :
1 - The depositon was mainly under shallow marine environment.

2 - The lower series of beds in the section are most probably deposited in a
relatively deeper conditions. The existence of different life forms provides an

indication to suitable environment with good illumination and normal water

salinity .

3 - The relative concentation of halite in the higher series of beds reflects high

salinity and sem restricted marine environment under arid conditions.

4 - The occasional formation of dolomite indicates a warm conditions during the
depositon. Pilkey and Hower (1960) stared that MgCOé, increases with the
increase of temperature. Chave (1954) and chilingar er. ai., ‘( 1967) concluded

that Ca / Mg rado reflects the énvironmental temperamre.

5 - The low values of manganese favours its leaching due to prevailance of even
very weakly acidic medium (Goldschmidt, 1954). Since manganese migrates
for more than iron, the studied section could be considered near shore

shallow marine sediments from which manganese is highly leached.

6 - The abundance of land provision of clastics especially at top suggests

contribution by streams or surface run-off.
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7 - Sea-regression towards the to-p of the section is also suggested.
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Stage
Age
Fm.

bed No.

miﬁhness

Sample No.

‘Lithological Description

Q

— e

S5ondy dolomitic ‘fimestone "Sondy Dolomilic Micrite”
vellowish brown hord, nontosailiferous, slightly stoined
by iron oxidex .and contoining chert nodules .

0]3

Sondy morly {imestone with pebbles ond grovels
T yellowish brown, hurd ond highly fossiliterous .

F C R M AT

P E

W A0

Shole with sand groins “Sundy Micrite * greyish
brown, soft, stoined by iron oxide, nonfossiliferous
and saliterous .

Morly {imestone “Sondy Micrite ~ yellowish brown .

sofl with sond ogreins, nontossiliferous ond
soliterous.

2.2} Sondy mor! “Sondy Micrite” grey, brewn, sofiterous
== ond slightly slgined by iron oxide, nonluss-hinuus

with sond groins .

Cioy Sondy Micrite” daork grey, sof{, scliterous with
gypsum intercototion, steined by iren oxides and
nontossiltiferous.

tjmestone  Shelly Nummulitic Biomicrosparite” yellowish
white, highly lossiliferous contoining. Nummulites ond
‘shefl frogments of Corolic wnd Protule . .

=1 Gypsiterous limestone with sond proins, whitish yeltow,
17| nonlnsstlylerous -
. yeliowish brown, hord, :cndy ond highly

Ty
3 1ossylllerous with Spondylus ond Osireo .
Limestone, yeilowish grey, fissll rich in PI cotuto .

Tiv

rUJ Sandy timestons “Sondy . Shelly Biomicrite - vellow, fresh suriocé
hord, gypsilerous with Lucing ond other shell trogments.

Li “Shely A porite “ whitish grey,
hord :on(ummu Nummy !ts ond Ccrahu

xIx orly i , vellowish brown hord ond weothered,

T !nssil“erws with Turritella ond Cardium.

Sondy doiomltic [imestone "Sondy Dolomltic Micrite = l
yeliowish brown, slightly hord. noniossiliterous, stoined 1
by iron oxides. :

Fig. 2. Meosured surlfoce columnar section of Wodi Hol
Formotion of Bebel E!-Qatiomio

Limestone . Sandy shole
Morly iimestone E Sandy Dolomitic limestone
Sandy Morly limestone h x x! Lotge dorminifero
[7=3] Sondy Mort }“‘x Micro fossiis
v. Gypsum veiniets
Shate vy, Bye

ol z3im
Seole
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Fig. (3) : Photomicrograph of Sandy Dolomitic Micrite showing i}-

: sorted quartz grains with dolomite rhombs embedded in
micritic groundmass.

Sample No: 11 L.

Fig. (4) : Photomicrograph of shelly Nummulitic Biomicrosparite
showing well preserved Nummulite
Tes: Sample No: 6 PL.
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Fig. (5) : Photomicrograph of Shely Nummulitic Biomicro sparite showing
Fragmented shels embedded in sparite matrix
Sample No. 6 PL.

Fig. (6) : Photomicrograph of Sandy Shelly Biomiorite showing fragmented
shells with condensed ill-sorted quartz grains embedded in micridc
.groundmass.

Sample No. 4 PlL.



Fig.(7) : Phoromicrograph of sandy Micrite showing ill-sorted
quartz grains embedded in micritic groundmass.
Sample No. 8 CoNo

Fig. (8) : Phoromicrograph of Sandy Micrite showing Fine disseminated
o quartz grains embedded in micritic groundmass.
Sampie No. 9

V C.N.
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Regression egquation :

AJR =z 26.044 4.48 Fez03 , r=-+0.58

L}
r 1 - 1 e b & L

0 10 50_ l ;b 40 50 60 70
A.l.R, "
% The relationship between total
Fe203) and acid insoluble residue (A.IR) in the rock
samples of Upper focene vypcks at Gebel

El-Qattamia.

iron {expressed as
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Regression -equation :

ALLR=72.36-1.23 Ca0 - , r=-0.93

Ca0, .

N
10}
»
0 . L i { L 1 i d . Il " o i
0 10 20 30 40 50 60 70
AR, "

The relationship between acid insoluble residue

(A.LR) and Ca0 content in the rock samples

G upfer Eocene vocks: at Gebel El-Qattamia.

e

172



Mohamed S. Attia et. al.,

s
7
/.
yoou L2 . . X
CaCos

’ . - . 100 */
50 % MgCO3

Fig.l. 5. Triangular diagram illustrating the correlation ot
S-1.> g g !
the rock samples on the basis of CaCO3,MgC03

and AR of Upper Gocene vocks at Gebel
El-Qattamia .

173



Perrology and petrochemistry of some upper eocene rocks........

A

AL,0O5
100/,

100 */e
CaO. MgC

Fig. = Ternary diagram of SiOz, A1203 and (Ca0 »MgO0)
in the rock samples of Upper focene Yocks at
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Regression eguation
Ca =3.87-0.03 5r s r=+0.78
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P . .
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L]
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Ca, */

Fig.{ % The relationship between strontium content
and calcium content in the rock samples
of  Upper Cocene  vocks. at Gebel El-Gattamia.
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Regression equation:
1200 AJR=68.99 + 0.063 Sr ,r = -0.83
1000}¢
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E 600}
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o
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insoluble residue (AJI.R) in the rock samples of Upper
Locene  Yecks at Gebel El-Qattamia.
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Table 1: Results of chemical Analyses.

177

(A.IR.): Acid Insoluble Residuc

Sample No.. Si0, A1203 Fes03 CaO  MgO MnO NapO  Ky0 PyOq H,07 LOIL SO73 CF OCr ALR. MgCOy CaCQOy (aSO4 NaCl CaiMg sett

% % % % % % % % % % % % % % % % % % % o ppm
1 5490 166 782 1332 3.07 0.039 216 1.00 0.149 290 10.89 0027 253 058 6955 640 2350 00.50 42 531 287
2 3090 472 401 26,09 153 0048 078 0.70 0064 002 2133 0029 020 005 5139 320 46.30 0050 003 206 314
3 - Ir 0042 5220 1.53 0011 & ur 0.024 0,19 42.63 0095 ir - 1.07 320 9226 160 o - 403 1207
4 1832 153 2,01 37,18 077 '0.027 042 036 0013 333 23.88 10.85 032 007 1854 160 5290 1850 005 574 389
Sa 15.16 128 351 4490 0.26 0045 0.70 0.170 0.05 3423 0090 1 - 1850 0050 7920 160 ur 1993 658
5b 40.36 3.44 451 27.19 0.77 0.064 0.24 0.28 0.160 0.05 21.16 00.80 028 0.06 46.62  1.60 47.70 140 005 42;0 349
5¢ - 4328 00.77 1.00 1859 026 0013 1 0:15 0.040 5.02 1954 1163 ur - 47.58 0050 18.70 19.80 i 825 389
6 12.02 1.53 301 44.62 026 0.110 1.22 036 0.107 0.01 3506 00.81 140 032 1391 0050 78.80 140 23 198.0 748
Ta 27.50 1403 399 701 332 0.025 1039 121 0220 482 1600 257 11,76 270 5496 697 930 440 194 25 432
b 49,18 790 451 544 102 0.030 1350 156 0.140 030 593 0041 1543 355 6232 210 920 0070 255 63 212
8 4382 446 351 1573 153 0.057 7.59 1,13 0.047 0.19 16.07 0026 8.67 199 5429 320 27.80 0050 143 121 205
9 4760 586 1109 286 3.32 0.040 1038 1.06 0430 0.7 540  1.62 1243 286 56.06 697 3,10 280 205 1.0 209
10 3548 548 251 3010 153 0062 w- 092 009 001 2576 0039 0.4 0.03 3942 321 5340 0070 002 322 224
11 3060 497 401 1287 7.41 0022 1.97 1.42 0078 027 1648 00.69 028 0.06 63.05 1556 2220 120 005 21 229
(+) : Not Determined Ir = Trace



Petrology and perrochemistry of some upper eocene rocks........

Table 2: Average, Mimmum and Maxunum contents of the major and trace
constituents in the smdied rocks.

Constituents Gebel El-Qattamia N =14
- 36.78
Si0,% R
12.02 - 54.90
4.12
ALOs% . JU——
0.77 - 14.03
3.99
F&_,_OB% C P
‘ 0.42 - 11.09
) 24.15
Ca0% T e -
2.86 - 52.20
. 1.89
Mg(0% . RS —
00.26 - 7.41.
00.042
MnO% - ) e
00.011 - 0.110
491
Nazo% . ————m—ememae———
00.24 - 13.50
00.83
k0% - T
00.15 - 1.56
00.110
P,05% P S—
. 00.013 - 0.430
1.28
H,0% S
00.01 - 5.02
i 21.03
LOIL% e
5.40 - 42.63
231
5057 % } e
00.26 - 11.63
] 3.82
Cl'% [ ——
00.14 - 15.43
42.66
A.LR.% R
- 1.07 - 69.55
418 .
Sppm e
205 -1207
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