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ABSTRACT

This paper dea.um,ﬂzpmogmplw:u and diagenetic
studics om . some Lower Cretaceous sedimentsd of Abu Darag
" negion,” Gulf of Suez, Egypt Four columar sections have
been measuned and sampled. Tuwenty seven samples have been
selected for micioseopic {nvestigation. MMwuted
that the investigated samples are composed of :. (1) Sand
and sandstone,. {eldipatic sandstone and ‘m;.gmm
sandstone {(2) Shafes and claystones. diagenetic procedsed
are represented by silica overgonwths, &ilica and iron~
oxide cement, aeplacerment by Secondarny  inclusions,
wtmcbwn efdect of presiure-solution, authigendic

dernicitisation of 4eldspars, and authigenic
GupAum (a.nhydawte,) These sediments had been deposited not
" dan M&em&xpp&ymthz‘loodpwno‘ a.&wua.l.
enwiroment by stow current velocity.

INTRODUCTION

The lower Cretaceous rocks exposed in many -parts of Abu
Darag region, are represented by‘non—foésiliféfous vari-
colo;réd sgndstone uﬁderlying'the Cenomanian and overlyin§

-/
" the Jurassic sediménts {Abdallha and »El-Adindani, 1963),

-399- .
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(Fig; 1). Structuraliy; the area is fepresenééﬁwbj “an
asymmetfic,anticlinal fold affectiné the.Late Carbéﬁiférous
and Permo—Triéssiq rocks with an-axis striking_N64°W (El-
Khbly, 1987). These séndstones are termed as _Lower

Cretaceous kubia_Sandstone by Said (1962), whé;eas Abdallah
and El-Adindani (1963)-gave—the formai name Malha Formation
at the type_locality of Wadi Malha. The-sucession under
study (about 21 to 30 meter in thicknéss) is composed of;
yeliowish white to teddish brown;Qﬁgj?eg_ mgéiqy.to"coarsé;"

grained sandstones with grey -yellow ’td‘u}éddish clay

intercalations.

The sandstone beds at Abﬁ,Darag exhibit number of

primary §edimentary structures, i.e.. fine'gtratification
_ripple m;rks stratification and gradded bedding. The Lower
surface of ghérsandstone section is unexposed. However,
the petrographic, /7mineralogical composition, and
diagengtic studies were carried out on such Nubia Sandstone
facies where they are exposed: at Wadi—-Qiseibv only
(Zaghloul et al., 1984). The object of the present work is

to study the encountered lithological /variations,
mineralogical cémposition and to reveal the main diagnetic
_eients which took place after deposition. To achieve such
target, ,ali the components encountered in thin sections

=
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Fig.(15): Feldspatlc sandstone. - -
‘Photomicrograph showing angular, coarse and partly
altered feldspar (albite) grain. : x100: C.N.

Fig. (16) Feldspatic snadstone

Photomicrograph showing banded and curved coarse-
feldspar suffered from unstability of the .
depositional environment. x 70: C.N.

Fig.(17): Ferrugineous sandstone.
Photomicrograph showing hematitic cement and

disseminated 1ron-ox1des between guartz grains.
x 70: P.P.L.

Fig.(18): Quartz arenite . ,
Photomicrograph showing sutured gquartz grain due to
effect of pressure solutions. % 50: C.N.

Flg.(19) Sub graywacke.
Photomicrograph showing replacement by ‘secondary

lncluS{ons (spotted clay materials) on quartz grains. B,
: x100: P.P.L.

Fig.{20): Sub graywacke.
Photomlcrograph showing fine-liminations and alternatlon
of fine and very fine quartz gralns : x 50: P.P.L.

Fig. (21). Sub~graywacke. .
Photomicrograph showing curved lamination w1th abundant

orhanlc matters. 7 ’ x 50: P.P.L.

F1g.(22): Fibrous authigenic gypsum (énhydrlte):
Photomicrograph showing a rose-like shape of elongated
rectangular gypsum. x100: C.N.
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»Q?Erogfapbic Study :

Detailed petrographic study of the -various rock types
of the investigated sections revealed the following
) ‘(i) Sands  and. sandstones,. feldspétic sandstones and
" ferrugious sandstones.

(ii)Shales, claystones and siltstone, commonly with gypsum

(anhydrite) and rich in organic matters.

i— Sands and Sandstones :

Sands and sandstones» occur mainly as non-
fossiliferous and devoid of any calcareous matter. The
sandstones are white to yellowish white, fine,A medium

-and ;ogrse-grained and have displayed many primary
structures cross-beading, fine-lamination and Vripple

—

marks. Commonly, the investigated sections have ended

towards the top by a ferfuginous sandstone layer of

reddish brown and medilim to coarse grained.

7 Petrographically, sands and s;ndstones are
composed of fine to medium quartz ;renites. Quartz
grains are angular -to- subangular and occasionally

p
subrounded (Pig. 7), the medium grains appear with
nérmal extinction while the coarse grains are of wavy
extinction. .These qqartz_grains censitute about 90% of
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the main mineralogical composition. Few aggregates of

microcrystalline silica are also encountered.

Quartz grains are ill-sprted and compos{fe érains are
commonly recor@ed (Pg. 8). some primar; éggvsecondgry'
" inclusions represented by rutile needles, tourﬁaline..
ete, and replacement by clay minerals (Fii. 9) are also
present. The quartz grains are cemented.with secondary
silica overgrowths (Fig. 10), or by iron oxides (fig.

11) as well as caly matrix (Rig. 12).

The recorded wackes (Pettijohn et al., 1973) are
pale white in colur, grains angular to subangular,
poorly. sorted and admixed with sand—§ilt snd  clay

materials (Fig. 13).

s Laterally, a rel;tive eastward increase in grain
size form Bir Heimer towards Bir Abu Dara;'{‘ Wadi
Qiseib and Bir Abu Sandug may suggest a change in‘ the -
flow regime.concept (Seiley, 1956). Also, vertical
variation in grain size in reéeated manﬁer especially
in Wadi Qiseib and Bir Abu Sandqg‘ sectiéﬁs Vcould
suggest cyclic or rhythmic éeposition By slow current
velocity Fhrough intervals aﬁd fluctgation in <curren£

intensity in the ancient alluvial deposits (Allen,

1964; VanHouten, 1964, and Selley, 1976). It should be
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:iéz;kgn‘ into consideration that variation of current
velocity 'is possibly >the reason for such vertic;1'
change in érain éize. On the other hand,.-fhese
_sandstoneé are of medium, fine-grained and mixed with
3 some rock fragments (Fig.' 14), ofrangu{ar quartz and
feldspars. ’Most. probably, thése sandstones were
depésited not far enough ffom the Pre—cambriah basement
'source' supply, while the silt size grade may represent
the deposition . in a flood plain of‘ alluvial éycles‘
(Mackin, 1937; Allen, 1964; Visher, 1965). This is
confirmed by the higher content of compdsite and semi- -

composite grains in all the studied sections.

- The studied area was highly affected‘by tectonism,

hence comparing different sampled localities on both

sides of the’ Gulf show different "lithological -

characters (Abdallah and Rl-Adindani, 1963). Commonly,

, . ) P
. feldspars and iron-oxides Co-exist with the quartz

grains, this can be discussed as follows :

a-  Feldspathic Sandstoner:'

FPeldspars whi?h are recorded in sandstones are
reprgsented in tﬁeAihvestigated'samples by albife and
microcline. They are éommonly angular and medium to

fine—~grained. Both fresh -and altered varieties are

~ _
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recorded (Fig. 15). No authigenic feldspars are
recorded but they are partially to completely clouded
with alteration products ~(sericitization) due to

weathering. Effect of transporation is low as angular

feldspars are common, being not far from the source

area (Fig. 16).

b- Ferruginous Sandstone : . S

A reddish brown, medium to coarse-grained and an

iron—oxide  rich sandstone layer is commonly recorded

near the top of the examined sections’.

Microscopically, iron~oxides - are ~ represented

by hematititc cement filling the inter-grain spaces and’

as disseminated patches of varying dimensions and

shapes (Pig. 17). Most probably the iron was iibefacedi '

through the alteration of biotite and hornblende or

’

other iron-bearning silicaté minerals and deposited in -

alkaline medium during’ advanced stage of ‘diagnesis

(Dapples, 1967; Van Houten and Karasekm, 1981).

-

diagenetic Processes ! ' .y
Diagenetic phenomena recorded in sands and

sandstones are :
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'—1. - Silieca 6vergrbwths and silica cementation: The

410

secondary authigenic “silica rim are believed to "be

derived from silica supersaturated pore . water
(Zaghloul et al., 1984). However, pressure—solution
can't be excluded as another source for silica_ supply

(Pig. 18). On the other hand, deficiency of silica

overgrowths and phenomena of pressure -solution in

sandstone . wackes can be attributed to the effect of

clay matrix which acted as an . envelope to the

detrital quartz grains prohibiting the release of

silica and reduce the effect of pressure solution on

the quarti grains {(funchtbauer, 1967; Zaghloul et al.,

1984). ) -

2. Cementation by iron-oxides : It is suggested that

the origin of .the iron-oxide is from the alteration of

'iron—rich. minerals (Van Houten, 1968). Isomofphous

-~ B
substitution of alumina by iron-oxide 1in suitable

physicochemical conditions can resulted in cementation

" by iron oxides (Van Houten and ﬁhattaqharyya, 1982).

. The resulted sediment is highly indurated and is poorly

porous.

3.  Secondary inclusions : Some quagtz grains are

bittgd and have a spotty appearance,due to the presence

of ,seébndary',inclusibns;on,the surface of .the quartz
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e -
Flg (7) .: Quartz arenite : -
Photomlcrograph show1ng angular to subangular quartz
grains. Notice few grains are subrounded with overgrowths.
. some grains show»rutile inclusions X 50: C.N.

,-Flg.(B) : Quartz arenlte

' photomicrograph showing seml-comp031te quartz graln in
poorly sorted components " X 50: C.N.
Fig.(9) : Quartz arenite
Photomlcrograph.show1ng"replacement by secondary 1nclusrons
on the surface of quartz grains. x 50: C.N.

Fig. (10): Quartz arenite -
Photomicrograph showing cementation by silica: 5111qa_over-
growths and iron-oxides. x 50: C.N. ‘

Fig.(11): Quartz arenite
Photomicrograph showing cementation by iron-oxides in poorly
porous sandstone. 4 X 50: P.P.L.

. Fig.(12): Sub-wackes i

_ Photomicrograph showing clay matrix filling the inter-pore-
space groundmass betweenquartz grains. - x 50: P.P.L.

Flg.(l3) Wackestone

_Photomicrograph showing fine to very fine s;lty-qlze grade :
clay materials. Notice that the abundant organic matters a:
admixed with clay groundmass. X 50: P.P.L.
Flg (14) Siltstone. :

- Photomicrograph showing fine to medium quartz grains’ adm1xe<
- with rock fragments. X 50: P.P.L.
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grains (Pig. 19). These were formed 1n the. later stage

-

of diagenesis.

T -

[

ii~ Shales and Claystones :

The clayey layers are represented by a thick lamlnated

red-coloured seauence 1n.a11 the 1nvest1gated sectxoﬁs.
The red éolgur-mqﬁtiprébably resulted from we;;hering. of
iron siligate—bearing minerals under oxidizing condition
(Van Houten, 1961). The minetalogy'of th; clays in the
investigated sections were studied by El-Rahmany et al. (iﬁ

print). ~Microscopically, their texture depends greatly on

the grain-size and the co-existing organic matter

(Pettijohn, 1957). The predominance of clay beds in Bir '

" Heimer and -Bir Abu Sandug most probably suggest decrease in

current energy in the former three sections then the last

one (Selley, 1976). Omn the‘othei hand, the upward decrease

increase in sand size grade i.e. coarsening upwards wmost

in .silt and elay (as ‘revealed petrogfaphically)§ _an&'

probably represent a fluctuation from low energy condition

" below to high energy condition above (Selley, x1976; Van

‘Houten and Karasekm, 1981). Fine-laminations (Fig‘ '20)@F

and alternations of coarse and fine silt and clay seem to be

- —

the result of diffefential settling rates of the components
in. the basin of deposition and of common occurrence ins

hallow-water delta (Pettijohn, 1957). Also, the recorded

".Curveé; slamination 'éith_' organic matter (Fig. 21)
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might be attributed to the effect of accidental storms and
floods (Selley; 1576). Authigenic gypsuﬁ and organic matter
present fn_ the clays and claystones are interpreted as

follows :

(a) Authigenic Gypsum (Anhydrite) :

fibrous gypsum (anhydrite) of rose—ligé Qhapés with its
rtypical optical characteristics are commonly recorded
admixed with clayé in the investigated sections (Fig. 22).
The stacked nature. of the fibers is‘characteriiea by stain-
spar type of gypsum and is forﬁed by the hydration of
anhydrite.. On the other hand,fluctuation in the amount .of

sodium chloride in the vadoze zone, above the groundwater

" level may cause periodic gypsuﬁ crystallization beneath the
surface of evaporation zone with the peiiphéral"
%issolufion of some gypsum crystal.  The recorded gypsum’
(anhydrite) is therefore of-,autﬁigenic sebondary.origin

(Mason, 1955; Antia, 1979).

(b) Organic Matters :

Organic matters are commonly recorded associated with
clays and siltstone. Their frequency is higher in Bir
Hemier and Bir Abu Darag sections compared with other

investigated sections. The recorded vascular plant

materials may reflect deposition from surface water
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Fig.(15): Feldspatic sandstone.
‘Photomicrograph showing angular, coarse and partly
altered feldspar (albite) grain. : x100: C.N.

Fig.(lG): Feldspatic snadstone

Photomicrograph showing banded and curved coarse
feldspar suffered from unstability of the .
depositional environment. . x 70: C.N.

Fig.(17): Ferrugineous sandstone. »
Photomicrograph showing hematitic cement and

disseminated iron-oxides between quartz grains.
: x 70: P.P.L.

Flg (18): Quartz arenite
Photomicrograph showing sutured quartz graln due to
effect of pressure solutions. x 50: C.N.

Fig.(19): Sub graywacke.
Photomicrograph showing replacement by secondary

inclusions (spotted clay materlals) on. gquartz grains.
= i x100: P.P.L.

Fig.(20): Sub graywacke.
Photomicrograph showing fine-liminations and alternatlon

of ‘1ne and very fine quartz grains x 50: P.P.L.

Flg (21): Sub-graywacke.
Photomicrograph showing curved lamination with abundant

orhanic matters. _ A x 50:. P.P.L.

Fig.(22): Fibrous authigenic gypsum (enhydrite)z
Photomicrograph showing a rose-like shape of elongated
rectangular gypsum. o x100: C.N.
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~ Petrographic Study :
Detailed petrographic study of the various rock types

of the investigated sections revealed the following

» -

varieties

—

(i) Sands and sandstones, _ feldspatic sandstones and

ferrugious sandstones.

‘A(ii)Shales3 claystones and siltstone, commonly with gypsum.l:

(anhydrite) and rich in organic matters.

i- Sands and Sandstones : R -

Sands and sandstones occur mainly as non-

fossiliferous and devoid of any calcareous matter. The

sandstones are white to yellowish white, fine, medium
and coarse-grained and have displayed many primary
© - structures cross-bedding, fine-lamination and ripple

marks. Commonly, the investigated sections have ended

. towards the top by a ferruginous sandstone layer of

reddish brown and medium to coarse grained.

Petrographically, sands and~ sandstones are

composed of fine to medium quartz arenites. Quartz

- —

grains are aﬁgﬁlar to subangular and occasionally

"subrounded (Fig. 7), the medium grains appear with

-normal extinction while the coarse grains are of wavy
extinction. These-quartz grains consitute about 90% of
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