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A Introduction
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A Introduction

Main phases of surface exploration
 Literature survey (desk top study)

* Regional review (with prioritizing sites)
« Site selection (apply for concession of most promising site)
* Remote sensing (satellite images, aerial photographs, IR, INSAR)

« (Geologic survey (rock units, tectonic setting, active faulting, age of
youngest volcanic activity, surface manifestations, alteration zones)

* Hydrologic survey (meteorological data, discharge rates of springs,
water table, hydraulic gradient, mean residence time)

* Geochemical survey (chemical and isotopic composition of fluids and
gases, geo-thermometry, soil gas survey)

* |Interim conceptual model (for geophysical survey planning)

« (Geophysical survey (temperature gradient, resistivity methods,
gravity, magnetics, micro-seismicity)

* Synthesis (final conceptual model with suggestion of sites for
exploratory drilling)
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A Introduction

Schematical geothermal reservoir types

Fumaroles and
hot springs

Young volcanics
and sediments
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A Introduction

Working model of a geothermal reservoir, produced by hydrothermal alteration
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Modified after: Johnston et al. 1992
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B The MT method

Two 5-channel stations (Ex, Ey, Bx, By, Bz)
Time synchronised recording
Frequency range: 10 kHz to 0.01 Hz (100 s)
Sensors: Induction coil magnetometers

, dipole length 100 m

Coils Hx Hy Hz Electrodes

E-Lines Ex Ey

O O Amplifiers,

digitizers, etc.

Computer Il ™ GPS antenna
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B The MT method
No transmitter: passive method. What are the sources?

« Variations of the Earth's magnetic field cover a broad frequency range
» Lower frequencies penetrate deeper into the subsurface and thus allow conclusions on
electrical conductivity structures at depth
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B The MT method

Exploration depth depends on frequency

and conductivity of subsurface: p
e.g.. 10 Ohm*m /0.1 Hz (5 = O 5 —
5 km depth of exploration \ f
The ratio of E- to H- field variations is __ VLA
used to calculate apparent TRenst, 9nseaggg,,
resistivities for selected frequencies. = S e
The phase shift between E- and H- , Ve katenis ol
fields is also indicative for changes in i = - e
subsurface resistivity = B PP i

1008402
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C MT results from Mbeya

Major structural elements,
Tanzania and surroundings
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C MT results from Mbeya

Survey area
Rungwe Volcanic Province
Ngozi volcano in the North

LEGEND
[ ] Volcanic rocks; Pliocene to present

[ ] Sedimantary rocks; Permian-Cretaceous
[ | Basement rocks; Archean-L.Proterozoic

= Faults ® Thermal springs A Volcanoes
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C MT results from Mbeya

100 LA
App. Resistivity '“'g;l'““'“ﬂu.,l ..*"
[Ohm*m] "t.." ":lll:l':lzll:l:ml::.:I
1 -
11NN [II | Il i il i iyl nitil i [IITN 1l
o =
10,00 ’
N ;,,,,1]”;31]'
6000 "*“ }1;?
Phase [deg.] = L e
- —
.O_j|||||| ] |10 N iyl i1 n||||| 1 vty i1 ‘Il||||| 1 |11 0 n
1 k 1.00E+0Z 1O0E+N 1.00E-01 0’01

Frequency [Hz] 1

Bundesanstalt fur
Geowissenschaften

mow-—ammmmm. und Rohstoffe



C MT results from Mbeya
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C MT results from Mbeya
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C MT results from Mbeya
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C MT results from Mbeya
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C MT results from Mbeya
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C MT results from Mbeya
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C MT results from Mbeya
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C MT results from Mbeya
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C MT results from Mbeya

0326000 -

9024000 4.

90320004

020000

013000

Q0160004

90140004

9012000

0100004

9002000+

9006000 -{

004000

002000+

9000000+

83930004

£996000 -

2804000

T T T T T T T T T T T T T T T T T T T T T T T T
56000 S3B000 530000 S3EDO0 534000 536000 S3G000 540000  S42000 544000 S4G000 545000  5S0000 552000 S54000  SEG000 559000 S6000D  SGROO0 564000 SE6000 568000 STODDD 700D

Bundesanstalt fur
Geowissenschaften
mow—ammm. und Rohstoffe




C MT results from Mbeya
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C MT results from Mbeya
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C MT results from Mbeya
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Conclusions

* In the range down to approx. 1300 m depth high conductivities are most
. probably caused by hydrothermal waters and smectite alteration

' * The conductivity pattern low — very high — low could indicate a high

temperature reservoir at approx. 2200 m depth

i * At approx. 4 km depth a conductivity anomaly aligns with the strike of the

% Rukwa Rift (western branch of the Rift)
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