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AUDIO-MAGNETOTELLURIC SOUNDINGS AT
ABLAH IN THE AL AQIQ QUADRANGLE,
SHEET 20/41 D,
KINGDOM OF SAUDI ARABIA
By

1/
Charles L. Tippens, Mohammad Omar Hajnour,
and Abdul Rahman Kinkar

ABSTRACT

Audio-magnetotelluric (AMT) soundings were made at the Ablah breccia pipe
(MODS 0027), in the al Aqiq quadrangle near longitude 41°55 E. and latitude
20912’ N., as part of the mineral_assessment of the prospect. This survey covered
an area of approximately 12 km? and consisted of 15 AMT stations.

An apparent-resistivity map prepared from 270-Hz data shows an area of low
resistivity that corresponds to a breccia zone at the Ablah site, an area which was
mined by the ancients. A one-dimensional inversion of some of the AMT
soundings shows that the low-resistivity zone ranges in depth from 150 to 350 m.

INTRODUCTION

The Ablah breccia pipe (MODS 0027) is located at latitude 20°12° N., longitude
41955’ E. in the southeast corner of the Al Aqiq quadrangle (sheet 20/41 D) (fig.
1). Geological and geochemical studies by Kemp (1972), White (1987), and Cartier
(1983), as well as drill-hole data collected by Allcott (1970), indicate the presence
of lead, zinc, copper, and gold within the breccia pipe.

Ablah hill, which is approximately 100 m high and 500 m in diameter, is the
dominant topographic feature in the area. The Ablah breccia pipe, which forms
the peak and upper portions of the hill, is ovate in plan, 300 m long, and is
elongated to the northeast (fig. 2). According to Kemp (1972) and White (1987),
the breccia contains clasts of diorite, granite, aplite, and pegmatite in a matrix of
white quartz. Clasts are partially altered to white mica, quartz, and fluorite.
Sulfides and gold occur mostly in the matrix.

The breccia intrudes earlier units of an igneous complex, which includes
granite, pegmatite, and aplite, but the surrounding country rock, which crops out
at the base and lower flanks of the hill, is diorite. A younger fluorite pipe, about
20 m in diameter, transects the Ablah breccia on the upper south flank of the hill.
The fluorite pipe was mined, presumably for copper, by the ancients.

The audio-magnetotelluric (AMT) survey described in this report was
undertaken as part of the evaluation of the mineral potential of the Ablah
breccia pipe. The purpose of the survey was to learn more of the spacial
distribution of the brecciated and altered zone at depth.

1/ USGS, Denver, CO
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Figure 1.--Index map showing location of Ablah breccia pipe.
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Figure 2.--Topographic map of Ablah hill showing location of breccia pipe,
fluorite body, and AMT stations.



DATA AND INTERPRETATION

The locations of the AMT stations relative to the Ablah breccia and fluorite
pipe are shown in figure 2. Contours of the average E./W. and N./S. apparent
resistivity at 270 Hz along with AMT-station locations are shown in figure 3. The
depth of penetration at 270 Hz made this frequency the most appropriate for
delineating the low-resistivity zone. The low-resistivity zone is localized to the
brecciated zone of Ablah hill. Low resistivities seen in figure 3 at stations 6, 12,
and 13 are located on the south and east of Ablah suggest that near-surface
sediments are more conductive than over the breccia pipe. Lower resistivities seen
at AMT stations, 1, 2, 3, 4, 8, 9, and 13 suggest an east-west trend to the
resistivity zone. Stations 5 and 10 (fig. 3) show what would be expected from
AMT soundings on tight, unaltered igneous rocks where near-surface low
resistivities are caused by weathering.

A resistivity cross section along line A-A’ (fig. 3) based on one-dimensional
inversion of the sounding data is shown in figure 4. The resistivity cross section
delineates a zone of low resistivity at a depth of approximately 150-300 m beneath
Ablah hill. The cause of the low-resistivity zone is interpretated as an area of
alteration due to hydrothermal activity during the formation of the breccia pipe
and(or) increased porosity due to the brecciation,

DATA STORAGE
DATA FILE
All data used in the preparation of this report are included in the Appendix;
therefore, no Data File was established.
MINERAL OCCURRENCE DOCUMENTATION SYSTEM (MODS)
No new MODS entries were made as a result of the work described in this

report; the bibliography for Ablah (MODS 0027) was updated to include reference
to this report.

The work on which this report is based was performed in
accordance with the cooperative agreement between the Saudi
Arabian Ministry of Petroleum and Mineral Resources and the
U.S. Geological Survey.
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APPENDIX
EXPLANATION

In the following, a list of the computer-derived AMT sounding data obtained
from this study and the corresponding interpretations is presented in tabular
form. Station ID=station identification. NO FREQ=number of frequencies.
FREQ=frequency in hertz. AP-RES=apparent resistivity in ohm-meters. N
OBS=number of observations. STE ERR=standard error in ohm-meters.
NS=telluric line orientation. This data is followed by a plot of the data obrained

from the calculations for visual comparison.
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