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Role of PC-transformation in the rock unit discrimination in

Al-Haruj Al-Aswad South Central Libya.

Mousa.M. Elyuonsi*

Mahmoud Al-Daba**

Abstract

The rock unit of Al-Haruj Al-Aswad were interpreted using satellite
image. The satellite image of Land sat band 1,2,3,4,5,6 and 7 of the
Thematic mapper (TM7) was processed and interpreted following
standard technique. The PC-image were combined using RGB color
system to produce FCCs from PCs and ratio images. The resulted images
were interpreted in the matter of geology of the area. It have been
found that the PC-transformation is helpful in mapping different lava
flow phases in the area. Six lava flow phases was interpreted depends on

their color and shade in the PC-image.

*Lecturer of Geophysics, Al-mergb university, Libya.

**Assistant lecturer of Geophysics .AlgablAlghrbi university
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Mahmoud Al-Daba

Introduction:

The study area represents by Al-Haruj Al-Aswad mountain which
located in the central part of Libya, built up by volcanic activity and
basalt flow. The study area bounded by longitude from 16 30' to 18 00'
and latitude from 27° to 28°.

Al-Haruj Al-Aswad lava field is mostly a Pleistocene-Holocene geologic
feature in the SW part of Sirt basin. Neither downward movement nor
faulting of this large strip of lava field is confined to Pleistocene-
Holocene time when subsidence and final down-faulting of the Sirt basin
took place. Two major faults located east and south of Al-Haruj sheet
striking NE and NW and were have no direct relationship to igneous
activity. The lava field and its associated volcanoes are thus considered
to have been resulted from a rather continuous release of pressure in
the main central feeder, probably facilitated by its large size and the
general distensive as a system of active intrusion located at the
intersection of major tensional lines and extends laterally along them.

Geology:

The exposed lithostratigraphic rock units in sheet Al-Haruj Al-Aswad area

are divided into six major phases of lava flows and volcanic cones. In
addition two outcropping formations of sedimentary rocks have been
distinguished and all have been classified into the following:

Bishimah formation (Eocene-Upper Paleocene): was divided into three
members, Kheir marl, Rawaghah chalk with bed of floculina limestones
and Wadizakim member.

Maradah formation (Lower Miocene): consists of a sequence of
carbonate and clastic rocks that crop out along the southern escarpment
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of DurMaradah. The age of this formation was suggested to be Miocene.

At the Sirt basin, the lower Miocene rocks, of this formation is composed
of continental deposits while the middle Miocene rocks are of marine
origin. Divided Maradah formation into upper member, namely, Qarat
Jahannam at the base and ArRahlah as an upper member. Only the
lower of this formation is exposed in the north east corner of the
mapped area.

Lava flows (Upper Miocene to Pliocene): it is thought here that lava
flows of the present study were not erupted at the same time, but were
produced by episodic eruption from a large deep reservoir. The
constructional surfaces of the lava flows make conspicuous topographic
features readily observed on aerial photographs and in the field. The
topographic forms of the old lava flows are highly modified while the
recent lava flows are usually very well preserved.

The lava flows of the Jabal Al-Haruj Al-Aswad sheet have been classified
into six major phases. The great size of the area covered by flows, the
quiet character of the eruptions and the absence of pyroclastic materials
make Al-Haruj Al-Aswad a typical example of the plateau basalt type of
effusion. The criteria used for classification are:

1- Tonal variation.

2- Drainage pattern and density.
3- Degree of weathering.

4- Accessibility.

5- Sequence of superposition.
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Figure(1) shows distribution of formations and six major phases of lava
flows in the area.

[T —[&] = Lava flows, = Sedimentary rocks; G = Crater

Fig. 2. Simplified geologic map of study area.
Fig (1) Simplified geologic map of study area

(After M. T. Busrewil 1993).

Methodology:

The methodology adopted in this study is the enhancement of
litho contact using the digital enhancement methods.

The principal component enhancement is made to separate between the

various spectrum from various electromagnetic energy wavelength and
frequency.

Three image of Landsat satellite TM7 single band covered the area was
transformed from BIL format to reasonable format for the image
processing software.

Three band were combined using RGB color system to produce the false
color composite (FCC) images. The produced FCC was undergone
through image transformation using Hotelling transformation (PC-
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Analysis). Three principle component images were produced and
displayed figure (2). PC-analysis were carried out using MathCAD
software, using program developed by the author's. since the eignvalue

and eigenvectors are very large amount the procedures have been taken
to divided them to make easy the transformation operation; the
columns which carried same range in three band combined to create
new matrix. The later matrix change with number of column change. The
next step was calculating covariance matrix, that used to estimated the
eigenvalue and eigenvector figure(3). The proposed from eigenvector
was to building transform matrix employed for enhanced the data.

The result images were combined with each other or with single band
images to produced FCC image. The produced image was classified to
gain a good image used in interpretation.

Ratio images made from divided digital value in certain bands. The ratio
images produced from divided of band5/band4 was useful for mapping
the iron ores. The classified colored image from band5/band7 as first
layer, band5/band4 second layer and band3/band1 third layer helps to
defined the various lithounits.
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Fig (2) Three PC-images used to produced FCC image
principle component.

12.23 17.709 12.038
CovarianceMatrix =| 17.709 29.135 19.547
12.038 19.547 14.294

Fig (3-a) Covariance matrix usage in one of stages
principle component transformation.
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100 150 20 250 100 150 200
Band1l Band?2

Fig (3-b) Distribution model of digital value when
represented on Cartesian coordinate.

Fig (3-c) some eigenvector
used to build the transform
matrix.

Fig (3) Display sample from large data that used to produced
principle component images.

Discussion and conclusion:
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The resulted image can prove two things, first; thediscrimination
between the lithology in the sedimentary rock is possible from the PC-
image, moreover the discrimination between the lava flow phases in the
study area were possible using the interpretation of the FCCs from
various combination of PC1, PC2, PC3, and B1, B2, B3, B4, B5, B6, and B7
with image ratios. Figure (4) represented the lava flow phases
classification and other sedimentary rocks crop out in the study area.

The second was determine locations that have iron ore with high ratio.
This result concluded after ratio image (band5/band4) undergone
through unsupervised classification. Figure (5) identify different classes
that rich and poor with iron ore.

It proposed that the technique developed in this study can be a useful
tools in the mapping of lithounit and determine rocks that contain high
percentage of ferrous minerals.

-First area (observed in out sheet of Al-Haruj Al-
Aswad)

-Second area(extensive over sedimentary rocks)
-Third area(cover the same phase1)

- Forth area (extend in part of phase3)

-Fifth area (in other part of phase3)

-Sixth area (take figure as phase4 in Busrewil
classified)

-Seventh area (in part of phase5 and phase6)

- Eighth area (other rocks that was not covered
with seventh area)
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Fig (4) interpretation map explain formations and phases of area.

Formation haven't iron ore.
Law ratio iron ore.
Medium ratio of iron ore.

High concentration.

Fig (5) distribution of rocks contain ratio iron ore.
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