Chapter3

Data sets

The purpose of this study is to present a detailed geological interpretation of the
Loei area by using enhanced airborne geophysical data integrated with remote sensing

data, previous geological mapping and GIS information (Fig.3.1). The airborne

geophysical and geological data are selectively acquired the Department of Mineral

\,

high-resolution airborne geoph %

Resources (DMR) of Thailand. The t used in this study is comprised of a

400m line-spacing and at 60 m

1984 to interpret basemen It lis € ted hat the result of interpretations
should help developing angfe\ he (L -  3 es in deep part as well as for

understanding of regional

3.1 Airborne geophysical
3.1.1 Previous airborn

S been surveyed in early

Regional airt@mey-
1984. Survey methods

€S _and electromagnetics at
different line spacings Ed ng on themurpose of work. All of the

airborne geophysical surveéys=were performediby the Department of Mineral Resources
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in some pgrts of Thailand area in 1984 (called Survey A). These surveys were flown by
fixed wing aircraft at 1 km line spacing in the north-south direction at elevations ranging
from 305 m to 2,286 m above Mean Terrain Clearance (MTC). Sampling interval survey
was flown with 0.25s (=25m) by using Varian Optically Pumped Cesium Vapor sensor,

with a total of 439,599 line-km covered over areas totalling 440,000 km”.
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In 1985-1987, the geophysical survey B and survey C were operated with a total
of 300,000 line-km, covering an area of 430,000 km? by using magnetometer of
Geometric G813 proton precession with noise envelope less than 1 nT. The main aim of
this survey was for radiometric measurements. This survey was flown at 120 m MTC with
1, 2 and 5 km line spacing in an east-west direction. The difference between Survey B
and Survey C indicates the types of aircraft used in the surveys. Survey B was flown by

twin engine fixed wing aircraft over low relief terrain while Sdrvey C was helicopter-flown

over rugged terrain mostly in the w untry. Aircraft used on the radiometric

surveys were also equipped wi F-EM Sensors.

electromagnetic responses at three . ‘:‘5’» map the magnetic field.

This survey was perforrmi by the Mineral Resources Demlopment Project (MRDP) of
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Lumphu Provmce Northeastern Thailand. A total of 13,265 line-kilometers covered
approximately 5,280 square-kilometers with flown at 60m (196.85 ft) ébove the ground
level. The nominal flight lines traverse in an east-west direction, which has spacing of
400 meters for the entire survey. The control lines were oriented orthogonal to the

traverse lines and spaced at approximately 5.5 kilometers.
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The field operation was extended from January 29 to March 24, 1988. Data
compilation, processing and pre-interpretation report were done in Canada in June 1988
untii December 1989. The raw data, final map, digital products and report were

completed in December 31, 1989.

3.1.2.1 Aeromagnetic data acquisition

Aeromagnetic measurements collected using a proton precession

magnetometer model G-803 manufz by Geometrics of California, USA. The
console was housed in the equipment rack: 2 agnetic sensor was towed in a 2
m bird towed at 10 m below the ot ent measures the earth's total
pinning protons, which have
magnetic moment in ‘

process about the ea

magnetic field, a polari high an rths is impressed on the nuclei

frequency that is proportio field strength. This frequency is

sensed by the same coil as that.qwi‘jq

P R
of 1,700 Hz in a 4Q.000AT field. The const oorinaity is 23.4874nT per Hz
(KESIL, 1989).

The out 3’ the sampling interval
was chosen as ﬂmﬁn Wﬂtxﬂﬁm system: All of the
samplin iﬁu ith_t rage‘forward helicopter
speed aﬂﬁﬁﬁiﬁi Pﬂaﬁ)ﬁ?mﬁﬁﬁq E.lﬂnght line was

approximately 32 meters.

e polarizing field and is of the order

The survey navigation was primarily by visual means from 1:50,000 topographic
maps. At the field operational base, flight path recovery began with matching at intervals
along the fight line and tracking film images to topographic map features. The accuracy

of the location of the aircraft is limited by accuracy of topographic maps, camera image
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scale and aircraft altitude. The navigation position information recorded into the
database resulted in each database record having a position LAT/LONG geographic
coordinate in the IND74 datum. The processing of the data involved the calculation of

UTM coordinates for each point in the database.

In addition to the line data obtained from the measurements, map sheet at scale

1:50,000 have been produced from interpolation and gridding of measured data. The

total-field magnetic line data were gridde a minimum curvature routine technique.
Then, the contour isopachs @ . d have been created from the
gridded magnetic total field @Nere generated from the final
digital data for verificatio ctions “ba: on scale 1:50,000 consist of

Table 3.1 Specification ) ighsresolution aeromagnetic survey (KESIL,

1989).

Dates of acquisition

Line spacing direction perpendicular to regional

e ¥

aralle to the regional structures

Tie lines o
»

|
Observation  high agg\f

L7
ground (average l‘w _g_ﬂﬁ_w gl{q ﬂ ﬁ'
Instrument / Aircr. Proton precession mlﬁfgne'to'm'ete?r model G-803 with

,;!I W,-] a q r mmﬁﬁmﬁﬁ; ﬂ;eu Helicopter

Area surveyed 5,280 square kilometers

Total flight-line length 13,265 line-kilometers
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3.1.2.2 Electromagnetic data acquisition

The electromagnetic system used for the AEM survey was a modified REXHEM-3
manufactured by Geotech Ltd.,, Canada. The modified REXHEM-3 is an EMEX-1
prospector system with particular coil configurations and frequencies. This is a
frequency domain system composed of two major parts: transmitter-receiver system
housed in an 8 m long rigid towed below the helicopter, as described above, and a

console housed in the geophysical equipment rack mounted in the cabin of the

Table 3.2 Electromagneti quration of AEM survey (KESIL, 1989)
Frequency b il .g | "Coil ¢ Output Filter
(Hz) Time constant
(sec)
736 0.1
912 : 0.1
4200 Horizc_:&tal coplanal ,5&. b 7/ 0.1

-
. '!
The conventionat

=

yenay domain system is the ratio
of the anomalous receivd signal amplitudes to the transmitted signal amplitude for both

‘o L,
the in phase an ; i i ss this ratio in term of
IR

parts per million (
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electromagnetic bird was 30 meters below the helicopter. During the survey, a radar
altimeter was used to measure the flight altitude above the ground surface. Radar
altimeters emit radar waves, which were reflected by the ground surface and processed
to altitude. Since the EM bird was a moving object under the helicopter, it sometimes
altered the radar wave that reflected off the bird, resulting in an inaccurate altitude

values.
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The high frequency data (4200 Hz) were complied into the apparent resistivity
contour maps. Resistivity was processed for each data point, except where power line
and cultural interference has disturbed the EM signal. Once resistivity was computed,
the data were gridded and contoured to create maps. All electromagnetic data were
also plotted as profiles maps for each frequency. Profile maps of in-phase and

quadrature combined were created at scale of 1:50,000 using the flight path as the data

zero.

The electromagnetic : , ) converted into XYZ format files.
Then, these data were cre by-using-the-ChrisDBF software program by
using spline technique for datz described 'xt chapter).

3.2 Other data sets

3.2.1 Geological map
Geological mapping il th ; i area was complied from the 1: 50,000 scale
geology map from Chairangsee ofak {1990), and at 1:100,000 scale from Geological

TN
al Resource Develepifient Project (MRDP, 1988).
x.

Compilation and Editio

Geological outlines 9 \iew GIS format, in such a
way that they could be mﬂaid on the geophysica ma‘p. ﬂ image products on the PC

computer screen can asSistalithological idéntification and correlation with mapped
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Satellite remote sensing technology has played an increasing important role in
the search for major structures and mineral resources over the past two decades. This
has been primarily through the use of Landsat Multispectral Scanner (MSS) imagery and
more recently Landsat Thematic Mapper (TM) imagery. TM data has been acquired
since 1982.
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Thematic Mapper is a high-resolution sensor of Landsat satellite. Landsat TM
data has 30m pixel resolution in six spectral bands ranging from blue to middle infrared
and 120m resolutions in the thermal infrared band. Image size of TM Landsat at Loei is

185x170 km. The seven bands cover the following spectral rage:

Landsat TM Band 1: 0.45-0.52 im (blue),

Landsat TM Band 2: 0.52-0.60 Lm (green),

Landsat TM Ba

W
Landsat TM Ba ’

Landsat TM Ba
Landsat TM data ecting surface color information
because it has seven spe d the visible and into infrared
region of the electromagneti e rums. v sen to suit the intended application
and bring out information not visible t ve. Additionally, they can be used to

*-F"

complement aerial photog jeqlogical mapping.

T — <

Landsat Thematic Ma nd Remote Sensing Center,

National Research Councnl of Thailand (NRC) were used in this study. The TM digital

data were remﬁﬁrﬁd’ﬁrﬂ%ﬂtﬂﬂ@fﬂﬁe columns and 3,730
QW’WMﬂim UNIAINYIAY

3.2.3 Radiometric data

Radiometric surveys involve the physical measurement of gamma radiation,
which reflects the geochemical variation of potassium (K), uranium (U) and thorium (Th)

in the upper 30 cm of the earth'’s surface.
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For this study, radiometric data from surveys B and C (as described in section
3.1.1) are used to for identifying rock and soil types. However, the line spacing and
survey elevations are very large, so the radiometric data are very low resolution and not

optimal for recognizing the boundary of rock units.

3.2.4 Gravity data

A digital ﬁw g the digital contour
topography. Daq ﬂg Tﬁﬂﬁ ﬂi]ef] M data images were
useful for correlating topography with magnetic @&nd electroma ic features, and
et AL P LU 31671 )

q

3.2.6 Mineral occurrences

Digital mineral occurrence data were selected from the database of the
Economic Division of the DMR over the Loei area for prominent minerals such as gold,
lead, copper, barite, manganese and iron. The characteristics and locations of each

mineral is described in Chapter 2.
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3.2.7 Magnetic susceptibility data

The aim of magnetic interpretation is to elicit geological information from
magnetic survey results. Magnetic survey map contrasting magnetization between
rocks containing different concentrations of magnetic minerals. There is a need for

magnetic petrophysical studies of rocks to constrain the interpretation of magnetic

survey results and for fundame in magnetic petrology to improve
understanding of the geologica er and destroy magnetic minerals
in rocks. /

A crucial limitat id models. is.c olled by the information on
magnetic properties. Undersié J joF '-_‘ \ hat dete ne magnetization intensities
and directions (remane atio ) ort ' . nits within the survey area is

essential for resolving ge duce a reliable interpretation

of subsurface geology.

In this study, the rock # d representing all rocks types of the

area were selected lo-measul s and density. The magnetic
Y |

d e modeling.
1l

susceptibility data are tse
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