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1. INTRODUCTION:

1-1. Background and objective:

This first phase of exploration was carried out based on the scope of works
described in the proposal submitted to the Ministry of Commerce and Industry in
the month of February of 2011. The objective of this study was to assess the
economic potential of the Manji Limestone, and also to decide whether to go for
further exploration of phase second or not for further detailed study. This report
includes the survey results of the preliminary study.

1-2. Accessibility to the prospect area:

The area under study is located about 386 km, north east of Salalah. The access to
the area of study is gained through saleem township. A distance of 45 km from
Shaleem in north eastern direction is covered by the paved metelled road and
about 11 km through unpaved mule tracks in almost horizontal and even ground.
The given area is about 11km away from the main road and about 3 km from the
seashore. There is no human activity of any worth or any human settlement in
and around the given area. Also, very low vegetation is seen around. The prospect
area having a total area of 4 sq km is enclosed by the UTM coordinates shown in
table 1.

Table-1.
Point Easting Northing
1. 392000 1987000
2. 394000 1987000
3. 394000 1985000
4 392000 1985000




The location map of the prospect area is given in figure-1.
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Figure-1
1.3 Team of the geological survey:

The members of team of the geological survey included Mr. Naushad
Ahmad Ansari, Senior Geologist, Mr Majid Al Abri, Junior Geologist, Mr.
Salim Ali Salim Ba Omar, a local representative and Mr. Imran Khan,
field coolie.

1.4 Survey Period:

The preliminary fieldwork in the given area of study was conducted
from 06.04.2011 to 11.04.2011, a total period of 7 days. It included

week-end also.



2. GEOLOGY:

2.1 REGIONAL GEOLOGY:

The sedimentary cover is the most extensive litho-stratigrphic unit outcropping in
Oman. It covers about two thirds of the country. Exposures in Interior Oman and
Dhofar are almost continuous. They are made up of sedimentary rocks that are
typically marine at the base, deposited from the end-cretaceous to earliest
miocene, represented by the Aruma, Hadhramaut and Dhofar Groups. These are
overlain by shallow-marine to continental deposits from miocene-pliocene,
represented by the Fars Group. Despite the diversity of sedimentary
environments and facies in the sedimentary cover, carbonate rocks in general,
particularly fossiliferous shelf limestone predominate. These rocks represent a
further, long period of flooding of the Arabian continental slope and shelf. In
addition, presence of marl and chalk, with other deeper marine deposits such as
turbiditic calcarenite and calcirudite, indicate pronounced subsidence of intra-
shelf basins or narrow troughs within the shallow-marine carbonate shelf

environment.

A thick sequence of tertiary rocks ranging in age from Paleocene to Pliocene is
present in Southern Oman. At the base, the Umm Er Radhuma Formation is
comprised of massive, hard, compact and partly recrystallized limestone which
include the Hasik Member in which the limestone deposits occur. A total
thickness of 450 m for the limestone deposits present in the souther Oman is
reported. The lowest unit of limestone is comprised of bedded nodular limestone,

whereas the upper unit is said to be recrystallized massive white limestone.

The geological map of the concession area is given in figure-2.
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GEOLOGY MAP- LIMESTONE AT MANJI
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Figure-2
2.2 LOCAL GEOLOGY:

It is dominated by carbonate rocks belonging to Fars Group. They are largely
made up of fore-reef limestone with large, spherical corals, and debris-flow
deposits. These rocks are mostly similar to the rocks of Dam Formation. The
limestone is intercalated with calcareous mudstone, siltstone, calcareous shale
and calc-arenite. At places, limestone has become dolomite. The sedimentary
supply to the basin, fluctuations in the level of flow and facies distribution appear

to have been largely controlled by the sedimentary tectonics. The lithological and



chemical characteristics of the limestone exposed in the concession area are fairly

good.

Studies were made at many of the locations selected in the given area. The

observations made at some of the interesting locations are written hereunder:

1. Location number 1 (392006 E and 1987000N): This location is at the point
number 1 of the concession area. The limestone exposed at this location is
generally white in color. But, at places, it has variation in color shades from
greenish to reddish. This variation may be attributed to the impurities in the bed
rocks of limestone. The limestone is fine to medium grained and massive in
nature. It is characterized by the emission of small bubbles of gas on the reaction
with acid. At places, ferruginous contents are seen present in the limestone. The
paucity of outcrop is observed in the concession area which is more or less an
even and horizontal land area. The limestone is found exposed on surface at some
places. There is almost no overburden on the top of beds of limestone. Because
of reddish tinting in the body of limestone at places, presence of various fossils
and the observation of oxidation effects on the exposed surfaces, it may be
inferred that the depositional environment for these carbonate rocks was
shallow-marine to continental. Photo-1 shows the broken fragments of limestone

at this location.



Photo-1

2. location number 2 (392001 E and 1985001 N): This location represents the
point number four of the concession area. At this location, pure white limestone
occurs. Some chert or flint nodules are seen at places in the beds of limestone.
This limestone appears to be similar in its physical and chemical properties to the
one seen at location number 1. The primary source of calcite seems to be from

the marine organisms. Photo-2 shows this location.



Photo-2

3. Location number (393090 E and 1983778 N): At this location,
weathered limestone is seen. It is usually of white color. Because of
impurities, such as clay, sand and organic remains, this limestone
exhibits different colors, at places. The crystals of calcite and quartz
appear to line small cavities in the bed rocks. Photo-3 shows the
general view of limestone towards the coastal side.



Photo-3

4. Location number 4 (393995 E and 1985001 N): The limestone
exposed at this location is generally calcium rich. But, at places, it
grades to flaggy limestone as well. Because of impurities, such as clay,
sand, organic remains and other materials, it exhibits different colors,
particularly on the weathered surface. All the other qualities of
limestone specially related to its chemical characters appear to be
uniform in most of places. Phot0-4 shows point number 2 of the
concession area.
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Photo-4

Limestone was also observed at other locations also in and around the
concession area. The quality of limestone appears to be similar and
more or less uniform. It is mostly found to be pure white or almost
white limestone.

2.3 SAMPLE COLLECTION:

In total, 13 representative samples were collected during the field
traverses in the concession area. The figure-3 shows sample location

Map.
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Figure-3

The samples were analysed for various oxides. The content of CaO in
all the samples is very above ......% indicating a very good quality of this
limestone. The assay results are tabulated in table 2.

Table-2

The high quality of this limestone can be used in cement manufacture
as well in various other industries for which some other commercial
testing are to be carried out.
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Limestone has a wide range of uses such as in cement, iron-steel, chemical and
building construction industries etc. Limestone is also important as a reservoir
rock for oil accumulations. Powdered limestone is an important agricultural
commodity. The term limestone is applied to any sedimentary rock consisting
essentially of carbonates. It is comprised largely of mineral calcite. Marble, marl
and chalk are also calcium carbonate. Many limestones (chalk being a notable
exception) contain a significant proportion of detrital material like sand and clay

as an impurity.

Pure or impure limestone may be used if it has a fairly uniform chemical
composition and contains CaCo3 in a higher proportion. The presence of silica
from the limestone has to be removed. Limestone occurring as non-crystalline,
crystalline and amorphous is of sedimentary origin which may relate to chemical,

organic or mechanical processes for its formation.

It is not possible to estimate total mineable reserves at this stage in the
concession area. However, on the basis of visual inspection taking the possible
thickness of the body of limestone as 100 m, a probable estimate of reserves is

calculated. It comes out to be around 100 mt.
3. EXPLORATION RESULTS:

a. Limestone Deposits containing higher proportion of CaCo3 with less amount of
impurities were identified. The limestone is generally pure white, fine to medium

grained, crystalline, more or less uniformly composed and rich in calcite minerals.

b. The assay results show average CaO percentage to be.....
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c. The results of fieldwork confirm the prospectivity of limestone in the entire

concession area.

d. The probable geological reserves of the limestone based on the visual
inspection and on the review of the literature in the given area of study are

estimated to be around 100 mt.
4. CONCLUSION:

Based on the results of the fieldwork and results of the chemical analyses of the
surface samples, it is concluded that the entire area of concession is prospective

has the potential of economic interest for limestone trading.
5. RECOMMENDATION:

Based on the results of the first phase of exploration, it is recommended that the

second phase of exploration should be taken up.
6. REFERENCES:

A book entitled, ‘Geology and Mineral Wealth of the Sultanate of Oman’, and a
Mineral Occurrence and Metallogenic Map of North Oman on 1:500,000 scale,
published by the Ministry of Petroleum and Minerals, Directorate General of

Minerals, Sultanate of Oman have been consulted while making this proposal.
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