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1. Evaluation of the physical-chemical processes,
2.  Assessment of the quality of the thermal 
waters,
3. Developing physical-therapeutic and touristic
resorts,
4. Developing industrial and hydrogeological
aspects, and
5. Evaluation of the geothermal potential of 
Yemen. 

GOALS OF THIS  STUDY
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Volcanic ActivityVolcanic Activity
Eight major Quaternary volcanic fields are knownEight major Quaternary volcanic fields are known

Historic lava flow (700 years old)Historic lava flow (700 years old)

Quaternary volcanic fieldQuaternary volcanic field

Western YemenWestern Yemen

Gulf of AdenGulf of Aden

Islands GroupIslands Group
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Epithermally altered zones throughout 
the Western Yemen volcanic Province.Hydrothermal ActivityHydrothermal Activity

Magnetic MapMagnetic Map
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Country State Area Geothermal
gradient
°C/km

Heat flow 
mW/m2

Maximum 
surface T 

(°C)

Estimated
T (°C)

USA Oregon Grande 
Ronde

Valley

30 to 70 60-80 80 100-125

USA Oregon Alvord 
Valley

47 to 295 52-295 97 150-200

Yemen Hadrama
wt

Gulf of Aden 70 65 80-120

Yemen Western 
part

Red Sea 50-77 94-154 96.3 150-180

India Cambay - 70

India Tattapani - 90

Interconti
nental

Continent
al

Active rifts 60-90

World Average 
value

Normal 30



Well name Depth 
(m)

Maximum
T (°C) 
recorded

Equilibrium
gradient

Projected 
depth to 
200 (°C)

Estimated 
heat 

flow HFU

Reference

Zaydiah
1

3018 152 50 3480 2.50 Mecom

Kathib1 2459 167 70 2490 4.00 Shell

Al-
Auch

1

2812 170 54 3220 2.75 Shell

Abbas1 3414 174 50 3480 2.75 Shell
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Thermal Waters in the Sedimentary Cover Area
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The composition of 
gases is dominated 
by two species, CO2
and N2, being their 
sum >95% in vol.%. 
The presence of CO2
is probably related to 
thermometamorphic
reactions on 
carbonate 
formations. 

N2 has atmospheric origin, as indicated by N2/Ar ratios, 
which are comprised between air (82) and air saturated 
water (ASW=40) values.



The other atmospheric 
compounds, such as O2
, Ar and Ne, are present 
in considerable 
amounts, although only 
Ar and Ne have 
maintained their 
original relative 
contents (Ne/Ar ratios 
are comprised in the 
area of AWS values. 

Differently O2/Ar and O2/Ne ratios are lower with respect 
to AWS values, probably due to O2 consumption during 
redox reactions.



Yemen Data 2
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GEOTHERMAL APPLICATIONS

* Geothermal (heating, cooling and small-
scale industry).

* Thermal and thermomineral (therapeutic
thermal treatment, and producing 

mineral waters). 

* Hydrologic (agriculture) applications, and

* Production of electricity.
First International Conference on Geothermal Energy in the East First International Conference on Geothermal Energy in the East African Rift RegionAfrican Rift Region--ArgeoArgeo C1C1

November 24November 24--29, 2006. Addis Ababa, Ethiopia29, 2006. Addis Ababa, Ethiopia
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* Low enthalpy resources (60-80 °C) in   
the areas covered by sedimentary rocks.

* Medium enthalpy resources (100-140 
°C) in  the   metamorphic basement areas.

* High enthalpy resources (>140<250 °C) 
are associated with the western Yemen 
volcanic province.

CONCLUSIONS
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* It is possible to predict high-enthalpy 
potential in some regions of the country and this 
is indicated by:

* The fumaroles at Dhamar (Al-Lisi area), and 
the high surface T at Al-Qafr area.

* The high geophysical conductive thermal 
anomaly beneath the Yemeni rift related area. 

CONCLUSIONS
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*  The high heat flow in the Red Sea area, 

* The positive Eu anomaly from some hot 
springs areas may indicate higher T exceeding 
200 °C,

* The relatively high He and Ar isotopic ratios, 

*  The shift found in the Oxy.-D disc. Diag. 

CONCLUSIONS
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