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| GEOCHEMICAL CHARACTERISTICS OF SOME CORAL REEF CARBONATES,
SHARM EL-SHEIKH, GULF OF AQABA, RED SEA, EGYPT.
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Geology Departmeht, Faculty of Science, Menoufia University
ABSTRACT

Twelve selected samples representing
the coral reef carbonates and associated
clastie. sediments of Sharm El-Sheikh area

- .were chemically analyzed. From the chem-
' ieal data obtained, it is believed that
the tnvestbgated coral reef samples vary
from caleitic. limeatone to dolomitic lim-
eatone. The olastic sedimente undarZytng
and intercalating the coral reefs are cons-
idered as 8ilty pebbly eand and clayey sand
which has beenderived from the basement com-
plex of the aauntry rocks in southern Sinat.Thé
distribution of iron, aopper, managanese,
nickel and sine in the detrital parts '
provides evidence to support the idea that
these elements show a tendenoy to decrease
in going from sandstones to aamplas of
the reefal oarbonataa.

INTRODUCTION

N Sharm El~-Sheikh area is located on tae western coast
of the Gulf of Aqaba, near its junction with the Red Sea
(Pig. 1) Ridgea of fringing coral reefs are well developed ‘
in this area where they extend parallel to the western

coastline of the Gulf of Aqaba. The shores of thiavgult ‘
are characterized by a narrow or absence of coastal plain.
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Geochemical characteristics of some coral_feef carbonates..

The mountainous area eastward of the coral reefs is part
of the Precambrian basement rocks.

Walther (1888) was the first to study modern and Qu-.
aternary reefs along the shores of the northern gulfs of
the Red Sea. Hume (1906) studied the continuous fringing
reefs as well as the reef terraces along the Gulf of
Gulf of Aqaba. ‘Later on, the geology of the coral reefs

- along the two gulfs of Suez and Agaba has been investig-
’ated by many workers e.g.‘Friedman (1968),’ Scheer (1971),
Friedman (1975), and Sneh (1978). '

The purpose of this paper.is to shed light on the
geochemieal aspects of some representative samples of the
coral reef carbonates and associated clastlcs in front of
Sharm El-Sheikh., As far as the author is aware, this st-
udy is the flrst trial made on major and trace element
contents of these rocks.

GEOLOGICAL SETTING

Fringing coral reefs at Sharm El- Shelkh are studled
at three locations namely Mersa E1 At, Khor El- Hldlmlya
and Ras Um Sad (Fig. 2) The sediments of the reef envir-
onment consist of coral and algal sands which are someti-
‘mes intermixed with quartz- feldspare grains and even peb—
bles and fragments of the nearby basement rocks. The
basement rocks are considered as the main source of the.
terrigenous material mixing with the coral and algal
sands cover most southernh Sinai. These‘basement rocks
3near Sharm El- Shelkh malnly include amphlbole granite ,
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bio;ite amphibole grannite and pink biotite granite
‘'which belong to the younger granite group. Volcan-
ic rocks are also present, but are less common and
include andesitic flows, tuffs, and agglomerates of
the Dokhan Series (Schurmann, 1966). Wadis running
to the Gulf of Agaba transport sands and detrital
material produced by weathering of the exposed baséj
ment and old sedimentary rocks in central and south-

‘ern parts of Sinai,

Twelve representative samples of the coral reefs
were collected from the three locations’. Of these
samples, 10 are coral reef carbonated and 2 represent_
the clastic rocks underlying and intercalating 'the_
coral reefs at Mersa El At. Table (1) summarizes  the
field description of the samples collected from the

three sites.

EXPERIMENTAL PROCEDURES

One gram of each sample was decomposed with 5 ml
HCLO,, 3 ml HNO, and ml HF , then dissolved in 5% HCL.
Ca0 and MgO were estimated by EDTA titration. Samples
were analyzed for Fe, Mn, Zn, Cu, and Ni on a Perkin—‘
Elmer Model 4000 atomic absorption spectrophotometer.
They were run in air-acetylene flame. Iron was detec-
ted at the 248.3 mm peak, manganese at 279.5 nm, nickel
at 232.0 nm, copper at 324 nm and zinc at 213.9 nm.
Detectidn limits were (0.005 mg/ml for iron, 0.002 mg/ml
for manganese, 0.005 mg/ml for nickel#-0.002 mg/ml for
copper, and 0.00l mg/ml for zinc. Based on reference

carbonate materials and duplicate analyses, precision
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Table (1): Sample numbers, locations and types of sedimehtary»carbonates~

analyzed.

Locality

Sample No.

Description

Mersa El-At

Khor-Hadimiya

Ras Um Sad

Sec.II-1
Sec.TI-4
Sec,I1I-6
Sec.II-8
Sec.V-1
Sec.V-2
Sec.V-4
Sec.V—9‘

Sec.VI-1
Sec.VI-2

Sec.VI-4

Sec.VI-7

Basal bed of sandstone wi th bésement rock
fragments.

Reddish yellow sand with basement rock frag-
ments of different grain size; clayey to

argillaceous.

Pale white carbonates with granular sands.

Highly porous sandy carbonates with fossils
of Gastropoda and Pelecypoda. o
White coralline limestone with shale fragment
interbeds with molluscan fossils.

White coralline limestone rich-of coral reef,.
shaly and contains molluscan fossils.

Buff to pale red coralline limestone; fossi-
liferous. .

Dark grey coralline limestone, highly porous
with pockets of iron oxides; fossiliferous.
White, hard coralline limestone.

Grey, hard coralline liméstone.

Whité, hard skeletal liQ§stone with a porous
weathered surface. _

Grey, hard coralline limestone with a dark

weathered surface.
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Geochemical characteristics of some coral reef carbonates,.

~ Table (3):

Statistical values for the major and trace element
abundance of the studied coral reef carbonates.

Coral Reef Carbonates  Sedimentary

Element m __k Cm Carbonate
Min & X Max 2 M d Rocks®

cao_z 41.20 48,00 ' 54,50 48.65 S 42,32
Mg0 % 0.25  3.l4 10.85  2.27 . 7.80
- Fea0s% 0.16 0,39 0.89 0.3 0.54
Mn ppm. 60 134 276 131 1100

- Zn ppm 7 17 - 38 16 20
Cu ppm 1 6 10 7 "
Ni.ppm 1 5 1 s 20

Md : Median.

X : Arithmatic mean of detected values.

¥ :  Average given by.Turekian aﬁd.Wedepohl (1961).
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Insol. Res.

CaCO, MgCO3

Fig(4 ):CaCO3 - MgCO; Insoluble Residue diagram

of coral reefs of Sharm El Sheikh area.
e Coral reet carbonates -
o Sandstone (sample Sec [l-1).
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and accuracy of the data were found satisfactory on the

whole.

The carbonate samples were examined by X-ray diffr-
action technique using a Shimadzo X-ray diffractometer
(type D-3). The diffraction patterns were run with Ni-
filtered Cu Ka radiation at 30 Kv and 30 mA potentials.

DISCUSSION AND CONCLUSIONS

(A) Coral reef carbonates:-—

‘The analytical data of the investigated coral reef
carbonates. are given in Table 2. The means, medians, and
ranges of the analyzed elements in these samples are sh-
own in Table 3 where they are compared with the mean sed-
imentary carbonate rocks as reported by Tufekian and
Turekian and Wedepohl (1961).

Form the analytical data and statistical values obt-
ained, it is evident that the coral reef carbonates of
Sharm El-Sheikh area exhibit the following main charact-

eristics:-

(1) The mean value of Ca0O in the studied coral reef car-
bonates is relatively higher and MgO is lower compa-
red with the average sedimentary carbonate rocks
(Turekian and Wedepohl, 1961). The relation between
CaCO3, MgCO3 and A.I.R. (acid insoluble residue)

is illustrated in a triangular diagram (Fig. 4). The

proportions of calcite, dolomite énd_insoluble resi-

due proVide evidence that most of the studied carbo-

nates consist entirely of calcite. The atomic Ca/Mg
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ratios within the different classes of limestones
published by Bissel and Chilingar (1967) indicate
that the investigated samples vary from calcitic
limestohe to dolomitic limestone and dolostones ,
since the atomic Ca/Mg ratios ghow a wide variat-
ion ranging from 4.6 te 259.5,.

(2) The distributien curves (Fig. 5) shew that cao ,
'Mg0 and L.O.I. are consistent with each other fav-
ouring their presence as carbonates. The amount
of A.I.R. or the detritus differs in each sample.
The ahtipath@tic relation of MgQ and Ca0 contents
reflects the tendeney of magnesia to behave rever-
sely with Ca0, as Mgz* ions (0,66 g.) are introd-
uced into the CaCo3 structure causing partial do-
Jlomitization., This is in agreement with  X-ray
data (Fig. 3). Dolomitization of the reefal 1ith-
ofacies may be formed by the refluxing of Mg-bearing
sea water through the pores and voids of the reefal
limestones (Youssef and Abou Khadrah, 1984). In
some instances, the carbonates were subjected to ad-
vanced dolomitization resulting in the formation of
dolostone (Sample Sec. V-4, Ras Um Sad). '

(3) The contents of A.I.R, (mainly'quartz: X-ray data)
which represént the detrital material in the coral-
algal reefs show a notable variation ranging from '
2.5 % to 19.0 %. They tend to increase with the
decrease of total CaO and Mg0 which indicate that
the environmental condition prevailing during the »
development of the reefs does'nqt favour the aécumu4

lation of detrital quartz grains.

154



Geochemical characteristics of some coral reef carbonates:, .,

0s |- T,

Q7'—*

03

it el on W L

vdi —‘..:;‘ . ' ‘ ’ (é)  : ' »
; -!_h-L—-ﬁ-ﬂ-—h—-ﬁ-—t—-&-;‘—_‘-—-—_
4 8 1 6 20 |

A-l-R ./.

s

25

'Mn‘ppm

125 |-

7% . - .
> : : v (b)

0 2 04 - 06 08 . 10

' ‘ Fe 0, % ' _
~ Fig. 6. (a ) Correlatlon between A.I.LR% and
Fe,0;% in the reetal carbonates -

(b)Correlatnon between Fe,O,’l. and
~_ Mn abundance .

155



(4)

(5)

(6)

Hathout,

Iron contents in the investigated coral reff carbo-
nates vary from 0.16% to 0.89% Fe203 are sllghtly

"low as compared with the average of sedimentary ca-
rbonates. Reddish colouration of some samples due

to- 1ron content and the apparent moderate ‘correlati-
on of Fe2=3 with A,I.R. (Fig 6) provlde evidences
of the possibility of the ex15tenge gﬁ ‘Aron in the"

non-carbonate farction.

The investigated coral reef earbonates have a manga-
nese content which varies from 60-276 ppm with arith-
matic average of 134 Ppm Mn, .This Ls,iower than the -

1ﬁaverage of. carbonates reported by Turekian and Wede-:

pohl (1961) and limestones (Rankama and Sahama, 1950).v
The atomie radius of Mn2* in s;x fold; coordination is
0.80 °A and for Ca2 it is 0.99 A anﬁ may substitu-
te to 40% by welght Mn CO3 in the calc;te lattic (Be-

rry and Masan, 1959). Alse, an* might:be camouflaged”

'by Fe2 in iron minerals. From the data obtained it is

clear that the highest content of manganesae is usually
associated with the high eancentratieq'bf'irbn (Fig. 6).
In general; the coral reef. carbonates are qharacterized
by low concentrations of copper, zinc, .and nickel.. Cop-
per content with an averagevof 6 ppm is lower than that
of the upper lithosphere as given by G@idschmidt (1954)

' being 70 ppm Cu. 2inc average value is 17 ppm compared

with 16 ppm for the upper lithosphere.  Nickel average
content being 5 ppm is considerably lower than the crus-
talwaverage which=is: 75 ppmi Ev1dent1y,'no direct rela-

tlonshlp is detected between the amount of calcite and

dolomite in the investigated reefal carbonates and each

of copper, zinc and nickel.. This may be due to the par-
ticipation of these a2lements in. the detritus material.

{v
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The variability in abundance of such elements depends
on the amount of the detritus or non-carbonate materi-
al which differs in each sample.

(B} Clastic sediménts:

These are répresented by two samples: sample Sec. II-1,
which was collected from the basal bed of sandstone underly-
ing the corél reefs at Mersa El-At, and sample II-4 from the
clayey sand intercalating the reefs in the same location. The
analytical data of sample Sec. II-1 are given in the following:

Si0,%  Cao% MgO$ Fe,0,%  H,0 % L.0.I.%

87.32  2.86 0,62 3.94 1.27 3.00
Zn(ppm) Cu(ppm) Ni (ppm) Mn (ppm)

149 115 24 640

Grain size analyéis was carried out on sample Sec-II-1
by siveing. Sieving was performed with Ro-Tap shaker. The
different fractions were weighed and their percentages were
calculated. The data of the mechanical analysis were prese-
nted graphicaliy using the log probability curve of grain .
size distribution (Fig. 7) and as histograms (Fig. 8).

Statistical measures for average grain size, median,
sorting and skewness adopting formulae of Folk and Ward (1957)

gave the following parameters:

Méan size, M = 0.68 0
Median, Md = 0.88 O
Sorting,o = 1.75
Skewness, SK = -0.02

From the data obtained it is evident that the investi—v

gated sample is very ¢oarse, poorly sorted and coarsely
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skewed sand. It is considered as silty pebbly sand.

On‘theﬁother hand, the clayey ésand sample Sec.iI-4
contains 2.23% Fe O,. The concentrations of Mn, Zn, Cu ,
and Ni are 304 ppm, 44 ppm, 32 ppm, 10 ppm, respectivély.

The author believes that this type of clastic sedim-.
ents has been derived from the basement complex of the ,
country rocks in southern Sinai. The distribution of iron,
copper, manganese, nickel and zinc in the detrital parts
provides evidence to support the idea that these elements
show a tendency to decrease in going from sandstones such
as sample No. Sec-II-l to samples of the reefal carbontes.
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