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TECTONIC CAVES OF SOLAI IN THE KENYAN RIFT VALLEY

Fobert A, Duavis ©

ABSTRACT

Tectomic caves al Solai, Kenyi, were explored i T, These B o comples geological area of the Great Rift
Vitllew an coslumnar-luulied 1gnimbrite. Fissures are presumed o have heen wadened By lalee lectonic activity -
c.g. the major cilsquake of Janwary, 1938, The caves and exploration are briefly described, Questions of for-
mation, drminage and possibilitics of steam reservoirs ane disoussed.

Kevwopde vulcanespelealogy, weetonic caves, Rif Valley, Kenya

INTRODUCTION

In 19649 - 70, the CEGEA" explored tectonie fissures around Nakury in Kenya's
Rift Walley. Nakuru is a strategically placed market wown 160 km north of Mairobi.
Immedintely 10 the nonh of this wwnship with its famous Namingo lake, lies the Jurge
caldera of Menengai. The caves described lie 7 km further north ar 0-° 45, 367 6.5'E.

Al that time the cave area was owned by two European farmers, “Lofiy”™ Reynolds
and Dack Milon, Their farms lay in a 4dkm wide graben at the foot of an escarpment
that rises steeply from GO0 10 Lolderodo summit an SO0 A railway siding ran from
Makurw, The agriculure wis coffee and mixed farming, with canle ranching on the val-
ley Aoor 1o those days, wild animals were not rare, Several different tribes of local peo-
ple could be found, both as farmers and farm workers. The runfall varies from 160cm
down o 90cm pa. at the valley floor, There was a small lake, Solai, and the O Punyatta
swamp. Three small rivers drained cast - west, Both the Tinderess and Watkins rivers
somked away on the farmes, Only the Olobainit made it w the Ol Punyalta swamp, cut-
ting tunncls on its way through the soft Tufl funber downstream, A few kilometres 1o
the north, on Horst Von Kaufmann's farm, all the bore-holes bore continual warm wiiler,
Several seasonal hot springs lay along the base of the Solai escarpment.

The geology is extremely complicated. Since the Miocene, each volcanic outpour-
ing has been sueceeded by movement, normal fauliing compatible with distension of
the crust. Menengai has Recent, hlocky, black Trachite flows which have not yet suc-
cumbed 1o vegeration. No outcrops of the underlying crystalline rock have been found.
The amazing topography of this area includes a textbook example of Fult scarps, o
magnificent Might of thineen 'steps’ up the Bahati escarpment. The major Lolderodo
fault Hes along the length of this escarpment. Thirty km 1o the nonh, and 30008 lower,
lies Lake Bogoria (called Hannington at that time) which has active fumaroles and boil-
ing hot springs. The farms mentioned are situated on Tulls with a voleanic soil overlay,
The two major Tufts are a soft, reddish brown, upstratified Lapilla ("Solai™ TufT from
the Upper Pleistocene, and an “lgnimbrite” - o welded Tufl dating from the Pliocene,
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According to our feld notes written at the tme, the Lapilla Tuft contained "blebs of
absidian and 2 honeycomb stone” - presumably a pumice - and the Tenimbrite had a
“lamimar texture™,

The Solai Ignimbrite was almost certainly Taid down inan overland Tow, Presum-
ably, its colummar faulting oceurred during coaling and was enlarged by later lectonic
activity., For example, in 1926 & 1928 there were siceable earthguakes. The one in Jan-
uary ‘28 hal its epicentre near Bogoria and was measured @ 7.0 oo the Richier scale. A
reliable resident” at the time told that & 6m high 300m long scarp of Lapilla tofl
appearcd afier the ‘guake, and that the three nvers went underground, ancd thar bath ihe
O Punyatta swamp and Solai lake shrank considerably, Also, it is recorded”® that & 2m
wide cruck opened up at the bottom of the escarpment, just 8 of Lake Bogoriat.

Wil the thirteen faull scarps 1o the east and the Menengai crater to the south, it is
nod surprising that tectonic caves oceur here, Although (unlike the nearby Lake
Maivasha) Lake MNakuru is not an old caldera, Menenga could well be the centre of o
radial stress pattern which complicates the geological picture even mare.

THE CAVES

The caves explored are marked on the geological map as "Assures™, In than area
some 37 depressions were found. all Iving N-5 in two parallel lines about T0m apar,
aver a length of a kilometre, These depressions varied from | 1o 4 modeep. About thir-
teen of these opened into Assures, Several were fenced off, presumably 10 prevent acci-
dents, Only one of those fenced was still open. This might indicate their changing stane,

Mukwry district abounds with stories about the ground opening up. One such wells
ol o Boer who coupled six oxen together 1o pull his tractor ow. In Solai, both farmers
told of cows falling down, And even that this poor beast could be heard for some time
alter - apparently walking 1o other fissures (something which scems most unlikely in
practice). It was also reported that two workers digging a well had disappeared. This
shalt was laier used as o very long-drop’ toilet but proved unsuitable because of the
strong updraughts.

All the explored fissures had narrow entrances in Solai Tulf, None of these
emrances were particularly large, They were as much 'shalls” as lissures”. Lower down,
however, they were definitely Nssures, Most were in the Solai Tull for at least Gm
depth. and descended into the Tgnimbrite where the hard, parallel walls of the welded
Tulf showed some signs of water transport. They were up to 25m deep, L.3mowide, amd
125m long (Fig. 1) The height of the lower passages sometimes increased in steps, by
as much as 3m, This says something about the way the lgnimbrite cracks up, Also, s
might be expected, there were sometimes trnsverse cracks running BE-W at the end of a
fissure. The widest found was 20cm and carried a draogh.

Mo artefocts were noted, although mummified remains of cow, deer, dog & hare
were found (Fig. 23 The ill-fmed well-shaft was not descended Further than one ladder-
fength because af (he smell - hut it was plumbed deeper than 30m. In one case there
wirs noed a difference in vertical displacement hetween matching features on opposite
fissure walls, All of the explored fissures ran N-5 and were vertical, However, one very
narrow cxlension was tled from the vertieal and appeared to swing out of the N-5 line.

Cobime] S Revder
Tilluspon, 1937
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Fig 2 - "Mummy”™ Cove (Comems: | cow, | hare, 2 deer, b dogs < all mummified

These caves required a degree of climbing skill, and some needed ladders, From o

caving point of view they were "sporting”. Explorers in African caves should be aware
of the dangers of caving and of low lying carbon dioxide,
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DISCUSSION

Presumably these fissures originate in the natwral columnar faulting of the Ign-
imbrite, much disrupted by later faulting due o wconic fragmentation of the crust -
for example, during the earthquakes of “26 and "28; {later carth tremors have also
been recorded.”y However, the height variations in some of the explored fissures
sugpest a more comples faulting than a simple columnar structure.

Without maore evidence than we have from 1970, it might be that these lssurcs
occur primarily in the lgnimbrite, entrance being made through the more plastic
Solad Tull by surface water and other mechanisms, Because "fissures” are marked
on the 1959 geological map, and a dozen 'blind’ depressions were fenced., it opens
up discussion about whether these were more open at that time. And indeed, about
whether these entmmces could have been filled in by some mechanism - nawral or
otherwise - and whether they might reopen.

At the time of the original exploration a further shaft was explored and descended
to 55m on Nye Charts farm in Njoro, west of Nakuru. This cave had appeared sud-
denly when a stream suddenly went underground. The soft Tull rapidly disuppearcd
it a hale which enlarged to 25m in surface diameter, 53m depth in less than a
wear. The farmer strung a cable across this and descent was made (o a jJammed tree
0oy down - reputedly by 3 nine-year old!

Further significant enlargement did not oceur allerwards. This raises the question of

* Hy M Bl Simprcn, Naivishie on Dec, 2480 1977, Personal comimiication.
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where could 100K m* of soil go so eusily? MeCall (1957) observes that the
drainage goes down through porous rock and fissures to the water lable, Presum-
ably, there is plenty of open space down there.

The most interesting guestion of “where does the water go™ could lead 10 much
speculmion. The signs of water transport - Le. apparent vadose enlargement of some
lovwer fissures - seemed o indicate that the water flowed away at speed. This would
be ax expecied, of course.

At 01 Punyatta Station (at boreholes 131 & C1066) the writer was informed of
“considerable quantities of {low pressure) steam”. Hot springs oceur along the Toot
of the Solai escarpment near the Watkins Stream and several farms had warm water
tal wbout 39°C) These might be sourced by returned ground water, but the persis-
tence in supply at Von Kaufmann's soggests sourcing from depth. as a shallow sup-
ply would be seasonal.

The steam jets and geysers at Lake Bogoria are sourced by hot juvenile CO.,
according o the Geological report®. The same report suggests that there is no
extensive, economically exploitable steam reservoirs in the area. The writer won-
ders if this is correct. Ab any rate, o good deal of witer disappears somewhere, On
the guestion of drilling for stewm, however, the problem of unstable rock rises. It is
necessary (or both drill and horehole to be preciscly near-vertical. Any shifting of
the horizontal alignment is unacceptable, With the slight movements probable in
the ground discussed, this would make drilling difficult, if not impossible. Not to
mentinn the huge deformations which occurred in “28. However, the possibility
should nen be forgonen, and fwore wechnical developments muight open up an ener-
ay source here in Solai.

Al Olkaria some 70 km further south there is exploitation of a very substantial
steam reservair which is not being depleted as was originally estimated. The water
has been traced not (o come from the nearby Lake Naivasho, os originally assumed.
The drilling goes down o 2200m where the emperature is over 300°C. The reser-
verr starts at 600m depth. That deseribes a volume messured in cubic kilometres. As
carly as 1953, 1. Scott suppested "immense quantities of stcam teapped under an
impervious cover”. This idea seems very likely to the writer. It may not be neces-
sury tor this "cover” 1o be so very impervious, either. For example. it is possible for
lemperature inversions 1o occur an stable atmospheres. And fresh water can lie
under salt water™. Similarly superheated water and steam could lie trapped beneath o
vooler waler body lving in the perviousffissured rock ahove.

The question of how the lgnimbrite is laid down has cenainly been thoroughly dis-
cussed, researched and described, The wrner has lide specific knowledge of this,
bt s speculating:-

In Solai we are talking about an overland Mow, One presumes that the eruption was
not 5o violent as 1o hrow the partcles into the air but appearcd as a viscous oul-
pouring. One assumes that this could have been from o central voleanic source, or
rom rifts, Gas charged lavas, sub-divided into particles enveloped in a tightly-
compressed expanding gas, made up the fow. The gas was probably sourced main-
Iy by continuous emission from the particles themselves - due o the sudden pres-
sure reduction. This means that the eruption spews out ‘exhaling’ particles, o mix-

" MeCall 1967,

* Lt quantitices have beww fosnd sder ehe Canbesn, prosunably from the Ao, Thene Bas been same specaligion
s Lo whether the ciergy thus wapped coubd be hamessed. amd alae s dooachether the unespeciad rolease of such
energy - for pvianple, by 2 ship e e surlace © could couse an eaplusive elease of the Tresh water which would
destroy swrface objects. - Personil communication from Nopwegian pipelineonmaliang Siver Yaogen, Shcn, Morway
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ture of salids and fluids. The expanding gases act as a propellany which add o the
effect of gravity alone. The escaping guses cuuse @ great reduction in viscosity so
that the Now might travel overland a1 great speed. The opography of the termain
delimits the flow’s expansion until finally the particles are laid down, welded
together into the Ignimbrite,

From this theoretical presumption one might expect w find a porous Tull, As this is
nol the case one wonders why pot, One suggestion might be that the particles varied
from size-zero upwards, and thus packed into a solid rock when they were Taid
down, with the gas escaping upwurds.

[0 would be ineresting to experiment with models of this mechanism. For example.
with particles of dey ice with heated iron-filings and ball-hearings.
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