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ABSTRACT 

The limestones and other rocks related to upper Eocene in 
Gebel El-Qatramia section are subjected to detailed petrochemical 
and petrological studies. The microfacies assocations detected 
include sandy dolomitic micrite, shelly Numrnulitic 

. . biomicrospan'te, sandy sheIIy biomicrite and sandy micrire. Two 
distinct series of beds are recognized in the studied section, a 

. lower series which is remrbbi'y fossiiiferous and an upper series 
which is rarely non - fossil~erous and saliferus. X - r v  analysis 
revealed that most of these rocks are constituted of quartz with 
variable amounts of calcite, halite, gypsum and dolomite. The 
clay minerals detected are predominantly kaolinire and illite. 
Chemical data indicate thar the rocks under consideration are 
distinguished by high content of AIR., SO2, AZ203, CaO, 
Fe203, Na20, MgO, SO3- and Cl- which reflect the sandy, 
marly, ferruginous and lcrny saliferous nature of these rocks. 

it is suggested thar the rocks of Upper Eocene at Gebel El- 
Qatramia section were deposited under a rather shallow marine 
environment. The lower beak were most probably deposited in a 
relatively deeper conditions compared to the upper beds. 
Abundance of &mhl materials indicates late comparan'vely fresh 
water contribution to the basin of deposition. 

INTRODUCTION 

The expix& Eocene iocks in the Cairo-Suez dismct were the subject of 

severd geological studies. Previous investigations include the work of Kabesh 

and Hamada (1954), Shukri and Ayouti (1954), Said (1962), Metwalli (1963), 

Soliman et al. (1961), Farag and Sadek (1968), MetwaIIi (1963), Soliman et a1 

(1963), Farag and Sadek (1968), Abu Khadra (1968), Moustafa (1975) and 

others. Moustafa (1975) examined the Eocene rocks of El Q a n d a  area at Cairo- 

Suez~oad and he assigned Middle to Upper Eocene age for these rosks. 
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GeomorphologicaiIy, 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 Qattarnia (A 481 m), Gebel 

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

The present paper deals with a derailed petrological and petrochemical 

studies of some.sediments in the area of Gebel El ~ a & a  SW .(A 400 m) located 

at Cairo-Suez road (Fig. 1). Some aspects regarding the environmental conditions 

of deposition are discussed. Noteworthy, field observations and laboratory work 

supported an Upper Eocene age for these sediments. 

EXPERIMENTAL TECHMQUES 

For the purpose of the present investigation, a total of 14 samples were 

collected from the indmted rocks of the Upper Eocene section. The mimfacies 

associations are identified in thin sections microscopically. The mineral contents 

are quantitatively determined by X-ray dif£ractometry. Complete chemical analysis 

of the bulk rock samples were carried out by complexomemc, gravimemc flame 
- photomemc and atomic absorption specnophotomemc methods. The following 

constituents have been determined : SO,, - A.I.R., A1203, Fe203. CaO, MgO, 

MnO, Na20, K70, - P205, HZO-, L. 0. L, SO3-, C1- and Sr. 

LITHOLOGIC SUCCESSION 

The smdied 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 isrepresented on Fig. (2). 

MPCROFACIES ASSOCIATIONS 

Tbe different petrographic microfacies associations recognized in the Upper 

Eocene rocks at the area.of study are represented by sandy dolomitic micrite, shelly 
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Nummulitic biomicrosparite. sandy sheily biomicrite and sandy micrire. 

1- Sandy Dolomitic Micrite : 

This microfacies associarion is recorded in beds No. 1 and 11 which 

represent the iowermost and the uppennost parts of Gebei El Qattamia. The rock 

consists mainly of subangular :o subrounded quartz grains embedded in 

microcrystalline calcite rnarrix (Fig. 3). The manix is highiy stained by iron oxides 

and exhibits a g p d i n g  dolornidzation and recrystailizadon is sparry caicite. The 

cioiomite rhombs are interlocked in some parts of the thin section. 

2- Sheily NummuIitic Biomicrosparite : 

This inicrofacies association investigated in beds No. 3 and 6. The rock is 

composed mainiy of microcrystailine caicite. Xllochems. mainly represented by 

abundance of Nummuiitic tests and fragmented sneils (Figs. 4. 5 & 6j. The 

aiciocrystalline mamx shows recrysteallization to microspars. The sparite appears 

3s distinct ciysrds having a mosaic :exlure. r3ccasionally, silica gel replacing the 

wails of some :"Jummulitic rests shows spnerulitic texrure. Tine broken sheils are 

repiaced by microcrystalline salcite which shows y t i a i  anci complete 

recrystallization to spany calcite along the shell wails. Texrularia, Giobororaiia 

and Milioiid species are enclosed inside the s p a r .  calcite mamx. Bryozoans with 

perfmated shape are also present. Few subhesirai quartz grains are scartered within 

h e  shell fragments. 

3- Sandy Shelly Biomicrite : 

This microfacies sssociadon is recorded in bed No. 1. The rock consists 

mainiy of fine angular quartz gains embedded in mosaic m a m  associating 

fragmented sheils (Fig. 7). The main fossil conrents detecied in this association are 

Nodusaria species with well-preserved tvails, Elivaives which it is replaced by 

sparry calcite. Diczyoconus species and other shell fragments. Few crystais of 

gypsum are scattered throughout the section. Iron stains are uresent in minor 

amounts. 
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4- Sandy Micrite : 

This microfacies association is represented by beds No. 7, 8 and 9. The rock 

is composed mainly of ill-sorted to fine disseminated. quartz ,pins embedded in 

micrite groundmass (Fig. 8). Dolomite rnombs with cloud>~centres and c l ez  rims 

are occasionally found. Some quartz ,mains arc fractured. others are turbid and feuJ 

grains contain rmnute inclusions. Also. some crystals of quartz are etched and 

corroded. Few cqrstals of calcite show recrystallization inro sparite. Patches of 

iron oxide and some ofher opaques are scattered throughour the main consriruents 

of the thin sectioc. Very few clayey materials are found. Tne rock is devoid of any 

organic remains. 

X -  RAT ANALYSIS 

Tne X-ray difffracrion patterns of the studied rocks are s n o w  in Figs. (9, 10 

8 11). The vemcal dismbution of the differenr non-clay minerals recognized by X 

- ray anaipsis is shown in Fig. (12;. From the data obtained it is evicieni tna: : 

! - Quanz is ven  common in most samples analysed and its contem 

reaches up to 54% 

3 - Halire is comrnor, and concennated iri beds. Eo. 5 ,  6: 7.  8 and 9 

ranging in abundance betweeri 3%. and 27%. 

2 - Calclre shows remmcabie fiuctuarions with a range berween '7% 

and 885- tending to br concentrated in lower beas 

4 - Gypsum is detecte6 oniy in 2 sarnpies and its amount reaches u~ 

ro 24%. 

5 - Dolomite is presen: only in two sampies. one sample at the base -. -. 
of the sruciied section wiih 2 low conrenr and the other sample is 

a top with a concentrarion reaching up tc? 33%. 

6 - Cia! minerais detected are predominantl! kaolinire and 

subordinare iliite. 



PETROCHEMISTRY 

The results of chemical analysis of the investigated rocks are shown in Tabie 

(1). Tine minium. maximum and avarage values are presented ifi Table (2!. For 

comparison, average chemical analyses of carbonate rocks of Upper Eocenr, ar 

different localities are given in Tabit (3). From the obtained data some 

petrochemical aspects are given in the following dE.cussion. 

The abundance of acid insoluble residue (A.I.R), SiO- and A1,0? in mosr .. A" .- 

samples reflects a terrigenous narure of rhe sediments. The wide range of A12& 

contenr is distinct.Tne relationship berween Fe703 - and A.1.R p ig .  131 shows a 

si+@ficant positive conelanon (r = i 0.58 j which suggests thar mosr of the iron is 

associated with terrigenous material. 

The concenuarion of CaO and L.0.1 decreases remarkably towards tne upve; 

beds reflecting a gradual depietion ifi caicite conteni. The reiariveiy higher 

concenuation of MgO particularly ar the top of the studied section together with 
. . 

excess L.O.1 than that equivalen: to CaO to form calcite reveals the occasionai 

formation of dolomite. Plotnng of CaO againsi A.I.R. (Fig. 14 ) shows a strong 

negative correlation (r = - 0.93) which indicates that CaO is mostiy present in the 

carbonate phase and it is not aependenr on A-LR. 

The mangala diagram illusoaring the correlation of CaC03, MgCO? .. and 

A.I.R. E i g  15j shows that mosr rock sampies studied are iozated between A.1.K 

- thar most of these rock  are enriched in and CaC03 iinr,. Tnis provides an evidenc, 

clastics and impoverished in carbonate fraction. The plor of Sic,. A!?O- and (CaO - - 2  

s MgOj reveals thar nos?  samples are related to highly immature sandston: 

category (Field Cj, whereas few sediments are related to the category oofiimesrone 

and dolosrone F i d d  B). One sample is related to the catesory of sandy shale (Field 

A) Pig. 16). . . 

Sulphates, calculated as SO3--, and ranging in concenuadon from 2.V 00 to 
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11.63 %, together with the excess CaO than that needed to L.O.2 to from calcite, , 

s+e an indication that gypsum is present in reasonable amounts. " 

Sodium content is positively correlated with soluble chlorides as C r  which 

points to the presence of halite. The dismbution of Na and CI- throughout the 

studied section reveals that there is a tendency of halite to become concenuated 

towards the upper beds. This is confiumed by X - ray analysis. On the other hand, 

K20 is also cd&latible with A1203 which indicates that filite is a dominant clay 

mineral in the studied rocks since potassium is needed for formation of illire as 

reported by Keller (1970). . 

Suonrium content ranges h m  205 ppm to 1207 ppm with an average of 41 8 

ppm. Such average is considerably higher than those of the World shale and 

sandstone. but lower than tbat of carbonate rocks as stated by Turekian and 

Wedepohl (1961). Tne relationship between Sr and Ca (Fig. 17) shows a 

significant positive correlation ir = - 0.78). It is evidenr that the calacite - rich 

rocks caontain more strontium than those low in calcite. Also, strontium forms a 

swng negative correlation with the acid insoluble residue (r = - 0.83) as shown on 

Fig. (18) which indicates that srronaum is independent on A.I.R. and is attributed 

only to calcite content in the rocks. This finding is in agreement with that stated by 

Formaseri and Grandi i1968) and Ei-Hinnawi and Loubina (1977). 

CONCLUSIONS 

The investigated section at Gebel El Qattamia appears to be subjected to 

certain diagenetic processes such as recrysralilization. dolomitizarion, internal 

filling-ikd sikfication. Recrystallization is related mainly to $phase in which 

grain growth of an original cryptocrystaliine to microcrystallme calcite is altered to 

microsparite. Dolomitization involves aggradmg porph-void and coalescive 

neomorphism, in which the total replacement by dolomite was associated more 
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closely with supratidal sediments and evaporites. Internal filling occurs as small 

veinlets of spany calcite, representing orthosparite filling soiurion 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 Qattamia which can be summarized into the following : 

1 - The deposition 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 reilects high 

salinity and sem resmcted marine environment under arid conditions. 

4 - The occasional formation of dolomite indicates a warm conditions during the 

depositon. Pilkey and Hower (1960) stated that MgC03 increases with the 

increase of temperature. Chave (1954) and chilingar er. ai., (1967) concluded 

that Ca / Mg ratio reflects the environmental temperam. 

5 - The low values of manganese favours its leaching due to prevailance of even 

very wealcfy acidic medium (Goldschmidt, 1954). Since manganese migrates 

for more than iron, the studied section couId be considered near shore 

shallow marine sediments from which manganese is highly Ieachd 

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 top of the section is also suggested. 
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Fig. (1) : Location Map of .he study area. 
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L i l h o I o q i ~ ~ I  D e s c r i p t i o n  

Sondy dolomitic limcslonr-Sondy Oolomilic u i c r i t e -  

  el lo wish brown hord. nonlos~ililcrous, s l i ~ h l l y  stained 
by iron arider and fontoining chert nodules . 

Sondy marly Irmcstonr Wlth pebbles a d  arovels 
y~ l l ow i sh  blown. hard ond highly l o ~ s i l i t r r ~ ~ ~ .  

- . -. 
.-I Shok  w i l h  sand qroins "Sondy Micritc " greyish -.-. 

brown. salt, stointd by iron o i ld t ,  nontossililrrous - .- and sol i lereus. 

-. - . 

/ ~ o r l y  I8mcstone "Sondy Micrile " yellowish M m .  
5011 G t h  send orains, nonlossililerous ond 

._.-, 50likroUS. 
.-.-. .-.- .-.- Sondy m d  -Sandy Micrite" grey, brown, sotilerour --- -,., and s l ight ly  sloinrd by imn okidr, nonfossilileratz :.= with sond groins -.-. .-.- -. - ..-.- 
..-.- 

F i g  2. M e a s u r e d  s u r l a c e  c o l u n n o r  s e c t i o n  o l  W o d i  H o i  

F o r m a t i o n  o t  Oebe l  El- Q o t t o m l o  
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Fig. (3) : ,Dnotomicrograph of Sandy Dolomiuc Micrite showing i!- 
sorted quartz =pains with dolomite rhombs embedded m 
micritic grounamass. 
Sample No : 11 P.L. 

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

Fig. (6) : Photomicyopuh of Sandy Shelly Biomiorite snowing fra, umented 
shells with cmdensed %-sorted q u m  , e n s  embeddd in micritic 
groundmass. 

Sample No. 4 P.L. 



Perroiogy ~znd perroclze~nismry of some upper eocene roc kr;........ 

Fig.(7) : Thotomicrograph of sandy Micrire showing ill-sorred 
qumz gains embedded in micritic groundmass. 
Sample No. 8 'J .B , 

Fig. is)  : Phoromicrograun of Sandy ?/Licrire showing Fine disseminared 
quartz gains embedded in micritic groundmass. 
Sample Xo. 9 
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Fig. (9) : Selected X-ray diffrzction pattern of non-clay minerals of 
Upper Eocene rocks at Gebe El-Qanamia 
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Fig. (10) : Selected X-ray diffracuon pattern of non-clay minerals of 
Upper Eocene rocks at.Gebel El-Qanamia 



SAMPLE No.io 

4.' 
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Fig .; : Vertical distribution o! Calcite.  Dolomite, Quartz,  Ha l i t e  and Gypsum 

in the rock samples of Uppec '&cene fcscbs at  Gebel E l - Q d t l a m i a .  
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A. I .  R, ' I .  
r3 

Fig. : The relationship between total iron (expressed as 

Fez% ) and acid inso luble  residue (A-IR) in the rock 

samples  of .Q*pper Eocene rockr. at Gebel 
El-Qattamia 
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A.1.R ~72.36-1.23 CaO - , r =  -0.93 
60 

5 0 

4 0 - 
* 
0 
IQ 

w 
3 0 

0 

A . l . R ,  ' l e  

Fig, The re la t ionship  between ac id  insokuble residue 
(A.1.R ) and CaO content in the rock samples 

c l  Upper Gcrvle uoc.kr, at G e b d  El-Oat tamia . 
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CaLcr3 

Fip.i.5: Tr iangular  d iagram i l l u s t r a t i n g  t he  co r r e l a t i on  of 
t h e  rock s a m p l e s  on t he  b a s i s  of CaCO3, M g C O j  

and A.1.R of Upgrc Eocene rock ,  at Gebel 
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Gebel El-Qattarnia. 



Fig. L.3: The r e l a t ionsh ip  between s t r o n t i u m  c o n t e n t  
and c a l c i u m  c o n t e n t  in t h e  rock s a m p l e s  
of ,qppzr & e n p  cocks at Gebel ECGattam~a.  

I Regresscon equation : 

Ca ~3.87-0.03 5r r =  .0.78 , 
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Regression equation: 

k.1.R = 68.99 + 0.063 5r , r = -0.83 

Fig. ( $: Tne relatronsn~p between strontium content and a c ~ d  

rnsoluble r e s ~ d u e  (A.1.R)  i n  the rock samples of U p p - r  

Eocene r c c k s  at Gebel El-Qattamia . 



Table 1 : Results of diemical Analyses. 

Sanrplc No. Si02 AI2O3 F9O3 CaO MgO MnO N 9 0  K20 P205 1l20- L.O.I. SO-'3 CI- OCI' A.I.R. MgC03 C&03 ,CaS04 NaCl CdMg srt) 
% % % % % % % Y O % % % % % % %  % % %  % n l i o p p m  

1 54.90 1.66 7.82 13.32 3.07 0.039 2.16 1.00 0.149 2.90 10.89 00.27 2.53 0.58 69.55 6.40 23.50 00.50 4.2 5.1 287 

2 39.90 4.72 4.01 26.09 1.53 0.048 0.78 0.70 0.064 0.02 21.33 00.29 0.20 0.05 51.39 3.20 46.30 00.50 00.3 20.6 314 

3 -- 00.42 52,20 1.53 0.01 1 n n 0.024 0.19 42.63 00.95 u -- 1.07 3.20 . 92.26 1.60 u 40.3 1207 

4 18.32 1.53 2.01 37,18 0.77 '0.027 0.42 0.36 0.013 3.33 23.88 10.85 0.32 0.07 18.54 1.60 52.90 18.50 00.5 57.4 389 

5a 15.16 1.28 3.51 44.90 0.26 0.045 u 0.70 0.170 0.05 34.23 00.90 u -- 18.50 00.50 79.20 1.60 ~r 199.3 658 

5b 40.36 3.44 4.51 27.19 0.77 0.064 0.24 0.28 0.160 0.05 21.16 00.80 0.28 0.06 46.62 1.6Q 47.70 1.40 00.5 42.0 349 

5~ 43.28 00.77 1.00 18.59 0.26 0.013 n 0.15 0.040 5.02 19.54 11.63 U -- 47.58 00.50 18.70 19.80 U 82.5 389. 

6 12.02 1.53 3.01 44.62 0.26 0.110 1.22 0.36 0.107 0.01 35.06 00.81 1.40 0.32 13.91 00.50 78.80 1.40 2.3 198.0 748 

7a 27.50 14.03 3.99 7.01 3.32 0.025 10.39 1.21 0.220 4.82 16.00 2.57 11.76 2.70 54.96 6.97 9.30 4.40 19.4 2.5 432 

7b 49.18 7.90 4.51 5.44 1.02 0.030 13.50 1.56 0.140 0.30 5.93 00.41 15.43 3.55 62.32 2.10 9.20 00.70 25.5 6.3 212 

8 43.82 4.46 3.51 15.73 1.53 0.057 7.59 1.13 0.047 0.19 16.07 00.26 8.67 1.99 54.29 3.20 27.80 00.50 14.3 12.1 205 

9 47.60 5.86 11.09 2.86 3.32 0.04010.38 1.06 0.430 0.71 5.40 1.62 12.43 2.86 56.06 6.97 3.10 2.80 20.5 1.0 209 
u 
G 10 
P) 

35.48 5.48 2.51 30.10 1.53 0.062 IT 0.92 0.096 0.01 25.76 00.39 0.14 0.03 39.42 3.21 53,40 00.70 00.2 322 224 

.9 11 30.60 4.97 4.01 12.87 7.41 0.022 1.97 1.42 0.078 0.27 16.48 00.69 0.28 0.06 63.05 '15.56 22.20 1.20 00.5 2.1 229 
2 
T 
oj 
% (-) : Not Dctcrnimcd ~r = Trace (A.I.R.) : Acid Insolublc Residqe 

I 
i 
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Table 2 : Avenge, Mimmum and Maxlmum contents of the major and trace 
constituents in the studied rocks. 

Constituents Gebel El-Qattamia N = 14 

ST- ppm 
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