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Naylor (1972) identified the area as the remnant
of an old caldera complex, subsequently cut by north-.
south trending normal rift faulting that provided the
for later eruptions of rhyolitic and pumice domes now
exposed in the Gorge. Later volcanic asso-
ciated with the Olkaria volcano and the Ololbutot fault
zone produced rhyolitic and pumiceous flows. Much of
the area has been subsequently blanketed by a surface

cover of young (Quaternary) ejecta, believed to have
originated primarily from Longonot volcano and Mount
Suswa. Areas of altered and warm ground are extensive
throughout the area, (Glover, 1972) and together
with present surface manifestations show a close associa-
tion with the dominant N-S structures (in the central
Olkaria area), the Olkaria fault and the
inferred ring structure.

Figure2 - The N-S Belt of

Although the ring structure theory is not universally
accepted, (KRTA, later workers in this area
support it (Clarke et al, 1990 and 1992). In

this paper the ring theory is surported and with a few
modifications in the western area of the Olkaria

GeothermalField.

2.0 GEOLOGY

Structure

Figure 3 shows observed and inferred structures of the
Geothermal Field with a modification of the ring

structure especially to the west where the ring has been

enlarged. Some of the ring faults in this area were
previously identified as N-striking faults. Most of the

structures in this are associated with volcanic
activity. exception to this are the ENE-striking
Olkaria fault zone and the fault zone
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Stratigraphic interpretation indicates two fault systems in
the NE Field. These faults have a NNW-SSE
and NNE-SSW trends and coincide with the
trends observed in this area on the surface. Temperature
contours in this field show a NNW trend. However, the

high producing wells lie on an E-W trend along the
Zone

2.2

An E-W stratigraphic correlation through the
North East Field is shown in Figures 5. The rocks

encountered downhole are broadly to those found
in the rest of the Olkaria Geothermal Field and are all of
volcanic origin, These include; pyroclastics, tuffs,
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especially the micas have not been fully identified.

Figure 6 Shows the correlation of clay minerals,
and epidote with measured temperature and calculated

water rest level across the field. It can be seen that the
calcite and epidote levels correlate reasonably well with
the temperature isotherm and the water
rest level. The 250 C temperature isotherm is
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this zone ends at about In the eastern
sector around well OW-716, this zone does not exist.
However, it enlarges westwards into the central zone.

considerably deeper than the epidote isotherm.

4. chlorite-biotite zone occurs only in
the western and eastern sectors as shown in Figure 6. In
the eastern sector t h i s zone extends to about 300
In this zone chlorite is rare although zones of biotite
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Figure 6 - Clay minerals and measured temperatures correlation

The clay minerals can roughly be grouped into four
zones as shown below into, smectite, chlorite, chlorite
and biotite, and interlayered chlorite-biotite
respectively.

zone extends from the surface to about
where chlorite first appears with the

exception of wells OW-501 and well OW-703 where
smectite occurs below this depth. In this zone illite
occurs sporadically without a distinct pattern.

2. Chlorite zone extends from 1650 to about
where biotite first appears. In the western

and the eastern sectors the lower limit of this zone is
shallower than in the central region. However,
occurs in allwells to depth. In thiszone, illite also

more commonly and in some wells it is more
dominant than chlorite. This is more so in wells in the
central region.

3. Chlorite and biotite zone extends from 1000
to the bottom of the wells in the central region. this
zone biotite is the most dominant clay. However,
chlorite is dominant in some zones. In the western sector

Clay temperatures show that temperatures are above
below In general it appears that

temperatures deduced from clay minerals are elevated
around well and with a
depression around well OW-726, and OW-727.

3.0 DISCUSSION

The lithology encountered in this field is similar to that
encountered elsewhere in the Geothermal Field
with the of the thick trachyte occurring above
the Upper basalt and thought to be the caprock (KRTA,

In this area the trachytes occur as thin
intercalations in the Upper Basalt and in the lower parts
of the Acid Volcanics zone rhyolite zones. In the Olkaria
North East the Upper basalt forms the caprock.
This agrees well with the water rest level and the upper
limit of the chlorite zone. The occurrence of acid

from the surface to about 1600 indicates
that the acid volcanism was the last phase of volcanic
activity. This together with the proposed caldera
indicates that a evolved magma chamber exists at

depth. This intrusive is likely to be a segregated magma
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of granitic composition which is possibly still liquid at
depth.

The lower trachyte and basalts occurring 600 are
believed to be the Tertiary Volcanics that form the
basement of the Central Rift Valley and are exposed on
the flanks of the Rift The

build-up of the Complex begun with the eruption
of the Upper Trachyte which resulted in a central shield
volcano. This was followed by eruption of tuffs
occurring between from a segregated
and evolved magma chamber below the shield volcano.
This rapid withdrawal of material from the magma
chamber resulted in an initial caldera collapse. This was
followed by eruption of the Upper during a
period of magma chamber replenishment. This possibly
led to further collapse. Further segregation followed by
eruption of rhyolites and tuffs increased the collapse.
The last phase of eruption along the N-S trending faults
and the ring fracture faults produced material that
infiied the caldera created the present topography.
Most of these material was subsequently blanketed by
ash falls from Mount Longonot and Suswa.

The Occurrence of Recent lavas, fumaroles and hot
grounds along the N-S, the (Olkaria fault zone) and
the trending faults and the ring fractures, indicates
that these structures are the youngest in this area and
form the main upflow zones. The NNW trend of
temperature contours indicates that the NNW-striking
faults form the main fluid barriers due to dyke intrusions
along these faults. The ring fractures also form fluid
bamers to the east and to the south. The N-S
trending Ololbutot fault also forms an east west fluid
barrier because of its long history of volcanic activity.
These are broken by the Olkaria fault zone and
the fault zones and thus inter connecting
the whole of the Olkaria Geothermal Field. In the
Olkaria North East Field the NNE-striking faults and the
N-S faults are good well targets as they are the
youngest faults.

The occurrence of in this field indicates that there
exists a condensate or cool fluids which has mixed with
the hot chloride fluids in this area. These is further
supported by the occurrence of smectite at deeper levels
in well OW-703 and OW-501 than in the other wells in
this area. The occurrence of smectite at deeper levels in 
well OW-501 and OW-703 indicates that there is an
incursion of cool fluids from the north. The occurrence
of biotite, garnet, talc and amphiboles indicates that
temperatures in the range of have existed in
this area.

The Occurrence of biotite at a shallower depth around
wells OW-709, OW-720, and together with
the occurrence of the interlayered chlorite-biotite in the
western and eastern sectors indicates that these areas are
the possible up-flow zones. This, however does not
exactly agree with the measured temperatures which
shows elevated temperatures around well OW-727 and
OW-726. These wells, however, are drilled along the

fault which connects the eastern and western
sectors. Other wells in this sector agree with the model
discussed above and do not show elevated temperatures.

4.0 CONCLUSIONS

1.The lithology encountered Northeast Field
is broadly to that of the rest of
Geothermal Field.

2. Acid volcanism is the latest volcanic phase.

4. About systems occur and include a
ring structure described as a caldera. The main
are in the region of OW-709 and OW-716.

5. The hydrothermal alteration mineral assemblage
indicates that the field has experienced temperatures in
excess .

6. There is mixing of condensate and chloride fluids in
this field and also a cool inflow from the north.
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