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"HADES” - A REMARKABLE CAVE ON OLDOINYO LENGAI
IN THE EAST AFRICAN RIFT VALLEY

Gordon 1. Davies

ABSTRACT

CHBoiny o Lengan s the warld™s omly senve carhosanne voleano, siwated in northern Tanso stk the
Eogern 1IN Walley, ar 275 | degrees 50 35902 degrees B forms s sobated syommigiacal cone an the southern
e of Lake Motron, witly a summb elesatiy of 2LHE80 m § AR . Periodic eruptions of ash sm Liva luve
g pgcimded sinee about TRED, and with increasing precision during this conmry sinee 190, Tn 19990 5 non-
Tine expedition o menitor activity bevels an the sommin led oehe discovers of o renarkable cive located i the
crater Moor, Glled wath nwinserons long delicie pale yellow stalictites amd stabizmites ol anksown coangsosition.
Within 100 m there was consalerable voloune activity tshang place, amd black liva was spraying from 2 saoall
cane it a height of some 1 o abwsse the cner Moor, Pus e the regular emisaion of Lvieae the summin of
Lengaic it s unlikely thiat the cove conld hase survived inict Tor ieore thien a few months sl meost, High otemal
temperatires amd Tack ol sale access precluded any attempl at entey amd sampliog of the very unasual ol
e tive formudions witfiin the cove, bot i good phamgeagtie rocond wis obiaimed,
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INTRODUCTION

This paper is bused on a el presentation made by the author o the 8% Inierma-
tiopal Symposium on Vulcanospeleology held in Nuirobi, Kenya, on 8% Fehroury
1998, This described an unusual and speciacular cave located on the cruter foor of
Oldoinyo Lengai (translating as “the Mountain of God” from the Maasm linguage), an
active carbonatite voleano situsted in Northern Tanganio in an isolimed section of Eosi-
ern {or Gregory) Rift Valley, The cave was discovered and photographed during an
ex pedition led by Professor Celia Nyamwero in August 1990, which was one of 3 series
o wisits o menitor and record voloanic activity within the summit crater,

LOCATION AND GEOLOGY

The Eastern branch of the Great Rift Valley (known in its central section as the
Giregory Rift) is pant of a comples graben struciure of great geological interest which
extends more than an eighth of the way round the globe, and is associmed with consid-
erable volcamie and geothermal activity, The system becomes particularly highly devel-
oped and vismally impressive in Taneania and Kenya, although the Rift can be traced
Froem Maolaws as for ooty as Syria, The East African section is charmcterised by numer-
ous extinct voleanoes and by lakes, many of which are alkaline o a greater or lesser
extent, Kenya in particular is also noted for extensive and complex lava wbes both
within the Rift te.g. Suswa with ¢ 40 caves wial length |1+ km}and close wits castern
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edge e.g, Levimthan Cave o) Jength ¢ 125 kmin the Chyulu Hills (Suteliffe 1973,
Suncrins 1995,

The author spent o total of 8 vears based ot Lake Magadi o] 10 km 8W of Nuirohi)
which comtains ¢ HM) million tonnes of trona, or sodiom sesquicarbonate, a mixiure of
sodivm carbonate and bicarbonme, with significant quantities of sodiwm chloride and
Auoride also present. Lake Magadi lies 95 km NNE of  Lengai, just scross the Kenya
border and is an important commercial source o pure sodivm carbonate (¢ 230,004
wnmes per anmuim used mainly for glass manufaciore.

South of Magadi lies a fur bigger alkaline deposit, Lake Matron, which, from satellite
photographs, wis probably once pant of one vast alkaline deposit or lake stretching from
Lengai w0 ponh of Magadi, with the extinet volcano Shombole lying in between on the
current KenyviaTanzania border, Lengai’s periodic major eruptions have undoubtedly con-
tributed 1o the existing alkaline deposits. However it is likely that the majority of the
material has aceumulated via numerous hot alkaline springs which emerge all round the
shores of - Lakes Natron and Magadi and evaporate i the hot, dry atmosphene. For maost
of the yvear the summit of Cldoinyo Lengat is clearly visible from Magadi and major erup-
tions can be idemtified. With the wd of the Mountain Club of Keonya an unofficial four
wheel drive rrack was opencd up from Magadi during the '60°%s along the shore of  Lake
Matron to Lengal, making one day ascens possible during a (long) weekend from Nairohi
(Dnvies. 19681 In recent vears Lengai has had to be approached via nonthern Tunzania.
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In the vicinity of Lengai are several ancient, inactive, volcanoes including Shon-
bole, Gelai, Kerimasi and the world famous Ngorongoro Crater with a caldera some 19
kmcin diameter (Fig 1) Most have been quite thoroughly explored and no caves have
been reported. The last major faulting in this arca was about 1,2 Ma ago, Lepgad is the
most recent of the group of nepheline-phonolite-carbonatite voleanoes which post-date
this [aulting, and is at most some 3700000 years old Histoncal activity has consisted of
small tephra eruptions and emission of numerous natrocarbonatite liva Mows on the
floor of the summit crater.

Fig. 2 - Shesch of "Hodes™
Cave am A Kikmnyo Lengal.

Plan view

Mot #o reale

RECENT ACTIVITY ON OLDOINYO LENGAI

Lengai is now the only active voleano i the Gregory Rilt Valley, and has been wel
Enown (o the Maasai tribe, whao inhabit this region, for many centuries. Pedodic major
ash eruptions have destroved extensive arcas of prozing and even Killed the ribe’s live-
stock on oceasion. There are well documented records of major periodic activity com-
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mencing in 1904, with major ash cruptions in 1917, 1926 tvisible from Magadib and
1940-41 (Richard, 1942} Lava extrusions occurred between 1958 and 1966, when u
mirjor sl cruption alse ook place. The aumbor wok part in a moutive Mooanwin Clab of
Eenya expedition which reached the summit of Lengun on Sunday 7% August 1966, and
descended about 100m to the crater Moor. During this visit there was considerable activ-
iy, with hlack lava being ¢jected into the air st several locations, Boiling lava pits were
also present but po caves were observed, On the Tollowing Tuesday, 9" Augusi, an East
Alrican Adrways pilol reported seeing an ash plume above Lengai reaching a height of
abonn 000, Thus the expedition nummowly cscaped. by only o fow hours, witnessing a
mijor yaleanic eruption ol disconcertingly close guarters. which could have spuoiled
their entine day.

Alter a guicscent period activity resumed in 1983, characterised by considerable
elfusion of lava within the crater. In December 1983 o party led by Bill Waldron (Wal-
droi, 1998 ) observed o number of unusual featwres within the summin crater on Lengai,
apparently ercated by g substantial fall in the level of the underlying molien o, These
included major faults in the crater levels, including shoa wnnels, o collapse hole and
one small wbe pariolly blocked by a secondary Now (Fig, 2. Fig, 3-5, In addition he
discovered small groups of salactites (o 500 cm long) l”""'"b a small cave (Fig. 6-5)
and recorded examples of elaborate secondary mineral deposits on the crater wall above
the cave and on the crater floor (Fig. 9.

On many occasions, including the 1990 expedition featured i this puper, molien
lava ponds and emissions from small parasitic cones have been observed, and the crer
Moo level has risen as kva has Nowed owl aeross it Some lows on Lengai in the past
have been measured as the most mobile of any erresirial lovas {Dawson et al,, 19907,
whilst others have been exceptionally viscous (Dawson et al,. 1994, Nyamweru, 1997).
Spusmaodic activity within Lengai's crater has continued up (o carly 1998, with periodic
Mo of new black aa pabochoe lve lows, many being whe fed, from ubes between
10 and 130m long. Considerable variations in lava levels have been observed, with a
chimmey 30 m deep in one instance and o Bva pond level which dropped leaving salid
Fava “stalactites™ on the walls.

A maost interesting and detailed account of the historic and recent activity of Lengai
may be Tound in a paper publisched by Springer-Verlag (Dawson et ol 19953, which
also comtains a large number of valuable references.

DISCOVERY OF THE CAVE

In August 1990 the author juined o small expedition 10 ascend Lengai and camp
inside the crater on the summit. This was organised by Celia Nyemweru, who has made
# comprehensive geological study of the mountain over a number of vears, incloding
pumerons visits o the summil 1o record activity levels and changes in topography,
Lengai forms o perfect isolmed cone, m the angle of repose of ash and possible earlier
Fva Mows Trom the summit, rising from the shores of Lake Natron which lies at oo alei-
e of ¢ 61 m (2000 i) Depending on recent activity, its flanks may be covered in
pitle grey or whitish alkaline dust deposits, or by the remarkably bardy vegetation
whinch rapidly re-cstablishes itself wihin a few years of o major eruption. The cone s
also croded by vertical rain gullies which have cut deep inte the lower sections of con-
solidmied ash, forming narrow canyvons crossed by natural bridges in some places. An
ascent of the voleano is not lightly underaken, as the sweep and unprotecied slope is
unremitling for some 2000 m, When the vegetation has been destroyed by recemt activ-
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ity. the degree of exposure is considerable and the route very treacherous and slippery.
In fact crmpons have often been found of grean assistmee, as the poinis dig inlo the
smooth solidified ash and lava surfaces and disconcertingly uncontrolled descents can
B avonided, There is oo surface water on the summit, so porters are sormsally requined
tor assist incarrying full camping gear, food e, il the planned visit exceeds one day,

O arvival at the swmmit on 70 Avgust 9900 the appearance of the craer was much
as expected - o well defined roughly oval depression some 00 8 500 m in diameter and
abowt 5010 60 mdeep, with steam venting from some scelions (Fige 1 The crater
Moor wis alimost borizental, and covered by overlying and probably quite recent lava
flows with at least Tour spatter cones, one of which was uctive and emiting sprays of
Black bava at intervals (Figo 110 About 100 m south of this active cone was what
appeared 10 be the remains of a similar cone, with an adjacent slight mound fealuring a
prominent immegularly shaped collapse hole ot the top, measuring about 108 m across the
widest parl (Fig. 12 & 13) The edges of hole revealed that the surface layer was only
about 0.5 1 | mothick, and wdly unsupporied all round the collopse. making its load
bearing characteristics distinctly unpredictable. Through the hole could be glimpsed
numerous delicate, pale yellow stalactites, descending some 5 m to the uneven floor of
the clanber, which was covered by sections of the collapsed rool. The stlactites were
extimated 1o vary in diameter from less than | oo 3 o 4 om, and were highly imegu-
lar in cross-sectional arei,. This can be more clearly seen in the close up of the cave
Moor (Fie, 14 which shows some very erratic Tormations, particularly near the (loor
with considerable departures from the venical, In addition some Fractured sections can
be seen Iving horizontally on the ground below, The cive wis subsequently grven the
name of “Hades" by the suthor Iwas dithicult o estimate the horizontal extent af the
chamber, which was probably 200t 30 m.

The expedition did not possess any climbing ropes or relaed equipment, so that
descent into the chamber - and more importantly rescue from it - was oot of the gues-
tion, Tt was thos with considerable trepidation that the awthor crawled precariously to
the cdge of the collapse, spreading his weight as widely as possible to avord an inud-
vertent deseent., This concern was reinforced by the discovery thar exiremely hot
festimated o be =>60°C)H and moast air (but with no noticeable fumes) was cmerging
from the pit below, The prospect of being gently poached o death should the roof
collapse any further did not appeal, and the sitwaton did not encourage prolonged
observation. Aller tuking a series of colour photographs o rapid retreat waok place to
somewhat firmer ground.

Asoa large intset cone (Figo 11 was emitting fresh Liva at o height of some 1) o,
enly about TO0m away across the cener, there were evidently considerable varations in
the lava levels bencath the crater surface, o Fact noted by other obseryers at various
times, However the "Hades" stalactites were completely different in size and character
i molten Java versions, which are typically a few cm in lengih and often curved. Some
small iselated stalactites had been observed on Lengai in 1985 (Fig. 81 in 1985, b
nothing of similar size and complexity o rival the Hades phenomenon,
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Fig. % - Secondiry minerl depimdts on enaer Moor | Devember PRS- Photo by B3l Waldoo,
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Fig 13 - Close up view ol Hades cave M 1A s 'I-'iJ__'. 14 - Close up o w.l,lf|'|||||r Lll:'[\hill. A CRHET AU
18§ = Phaste by Clordon Duvies, 1900 Plaster by Glopdon Dayies.
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CONCLUSIONS

Lengai is situated in a very arid area of the Rift Valley, with an average rainfall in the
surrounding countryside of abowut 25 to 30 cm, much of it precipitated in violent but shon
lived storms. However Lengai's altiude undoubtedly generates additional precipitation,
and in s freguently is covered by a cloud cap even when the surrounding sky is clear,

Whilst no regular recordings have been made, it is reasonable 1o assume that rain-
Fall on Lengai crater may be quite considerable. especially in the two annual rainy sea-
sons, and certainly there are always numerous stream jets emerging from {issures in and
around the crater rim. A storm depositing 7.5 cm (3 inp af rain on the summit would
result in at least 100000 m* of water entering the crater and percolming through cracks
and dissolving some of the largely soluble materials of which the lava surface is com-
posed, The author is unable to comment in detail on the possibility of additional water
sources, although the highly reactive rocks of the crater Moor are also subject to attack
Froen gases and water given off by the magma.

The fact that the erater surface is composed largely of sodium carbonate. and the
irregular appearance af the stalactites in Hades and elsewhere, would tend to support
the theory that they have a similar chemical composition, and that rain water has played
a major role in their formation. The yellow colour is almost certainly sulphur, which
does occur elsewhere in the crater (Fig. |4), and might possibly have been deposited on
the stalactites by a process of sublimation from subterranean sources. It is likely that
the structures were extremely delicate, although no attempt was made 10 throw inoany
missiles 1o test this theory.

The cave nsell is likely o have been formed by a lowering in level of molten lava
which had originally contributed 1o the formation of the nearby collapsed cone, This is
a very different mechanism to the normal Tormation of lava caves., although similar cav-
ities with symmetrical, overhanging walls penetrated by a collapse at the lop arc not
unknown, and indeed occur on Suswa, an extinet voleano some 150 km o the north of
Lengai. Here on the southern Manks are a line of 7 raised domes with well-like shafis
hetween |5 and 30 m deep. Some bell out into chambers with one having a 10m pas-
sage section leading ouwt w the base of the dome (Simons, 1998)

Due to the relatively intense level of voleanic activity on the summit ol Lengai ez,
it was estimated that some 30000 m* of fresh lava flowed out onto the crater floor with-
in 14 days in August 1996, it is unlikely that Hades would have survived intact for more
than a few months at most.

As soolien bappens in sublerranean structures, the profligate forces of nature create
complex and ofien extremely beamitul secondary mineral deposits, most of which, fortu-
nately, are relatively stable and available for long term study. In the case of Hades, situat-
ed at the summit of unique and highly active voleano, the delicate and ¢phemeral beamy
ol the formations in this remarkable cave now exist only in the memorices of 2 forunate
few, apd in the photographs which recorded this rare phenomenon for posterily.
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