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A bat zips by a caver in

the newly documented
Moughambi Cave. Last
summer, an international
expedition.to the rainforests
of Gabon spent six weeks
exploring and mapping
undis overélzi caves and
comp(eting studies on

archa€ology, biology and
geﬁy. The team travelled
around 1,500km to explore
three of the country’s karst
regions. Many of the caves
housed colonies of bats

which members of the team
were careful to avoid as
certain species have been
linked to the Ebola and
Marburg viruses

TREVOR FROST

EXPLORATION

Tunnels

An international team of scientists and explorers,

part-funded by the National Geographic Society, have
explored some of the deepest caves in Gabon.
Archaeologist Richard Oslisly unlocks their secrets

HE UNDERGROUND CAVE
systems of Gabon are a real
scientific ~ and  cultural
mystery. While the rainforest
communities living near them
have probably known about
them for centuries, scientists
have only recently begun to explore them.
Karst topography is a landscape shaped by
dissolution of layers of bedrock such as limestone
or dolomite. The caves in Gabon are part of a
vast subterranean underworld that spreads
across the Republic of Congo and the
Democratic Republic of Congo, the cavities
created at the end of the Tertiary period around
50 million years ago. In Gabon, they are
concentrated in the south and southeast.
Gabon’s cave systems are remarkable because
they are some of the oldest on the planet, having
been created within ancient carbonate rock.
Those in the Lastoursville area are found in rock
about 2,100 million years old, while the rock in
Nyanga province dates back 800 million years.
They are actually relics of prehistoric seas and
lagoons in which stromatolites, the earliest
form of life on Earth, appeared more than 800
million years ago. Stromatolites, which are still
visible in some of the rock layers, are the

world’s oldest known fossils (dating back some
3.5 billion years), formed by cyanobacteria
(blue-green algae). Cyanobacteria were the first
organisms on the planet to begin photosynthe-
sis —the simple but crucial action that paved the
way for aerobic-based life to develop and for
modern plant and animal life to begin.

In Gabon, in one cave in particular, the
Ntsona Cave, these layers of stromatolites are
remarkably thick and contain specimens of a
very high quality. Perhaps even more
remarkable is the effect of rain erosion, which
over millennia has destroyed the base of the
layer so that the stromatolites are now the
reason for this cave’s spectacular
blue-coloured ceiling.

The southern part of Gabon has a large
dipping-bow! shape broken by small folds.
Composed of calcareous schist, it was formed
800 million years ago. Ten caves have been
discovered here near Ndendé, with the
Bongolo Cave forming a superb labyrinthine
system almost two kilometres long. The
southeast contains the even older rock of the
Lastoursville system and more than 35 caves
have been discovered here, some of them
huge, and there are probably many more.

The Lastoursville Caves, cultural and =
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First life on Earth

Fossilised blue algae in the Ntsona Cave - these stromatolites are the earliest form of life
on Earth, in rocks dating back 800 million years. The cyanobacteria that form these struc-
tures photosynthesise and produce oxygen. It was this that made it possible for complex
life to first develop on Earth many billions of years ago.
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natural assets covering an area of 9,000
hectares, were put forward as contenders for
UNESCO World Heritage status in 2005.

More localised cave clusters, the subject of
much scientific speculation, are also found in
the sedimentary rocks of the Booué and
Franceville (Monts Kenguié) Basins, the
quartzite Massif du Chaillu and the Archean
inselbergs (isolated hills or ridges rising
abruptly from the surrounding area), which
predate by 2,700 million years the Monts de
Cristal and the North Gabon Plateau.

Because they are like rock shelters, the way
into these caves is usually at the level of
escarpments and small cliffs. They tend to
have horizontal passages with single shafts
that intersect to form serpentine tunnels like
those in the Bongolo Cave. The walls, smooth
or honeycombed, are often covered in places
with pale sheetlike deposits of calcite flow-
stone which literally make them look frozen
in time. Vertical shafts, like the one in the
Yengué Cave, near Ndendé, are less
common. The arched vaults they form might
well be collapsed sinkholes and some are
adorned with stalactites.

All these caves have been hollowed out by
underground streams and watercourses —
that is clear from the smoothness of their
walls, the domed vaults and deposits of clay
or pebbles that often litter the floors. There is
also evidence of powerful biochemical
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corrosion thanks to the bats that live inside
them. Bat guano (dung) is so corrosive it can
even eat through calcium magnesium carbon-
ate and the silica of very old geological strata.
But it is water that has been the master
sculptor of these caves, creating a series of
terraces that have been home to all kinds of
colourful cave-dwelling fauna. The oldest
caves, where fossils are found, constitute the
upper level. The most recent, still geologically
active and flooded, are found at valley level.

An underground world

In the Mouila and Ndendé areas are the
extraordinary “blue lakes” where spectacular
dolines or sinkholes point to the existence of
a still-to-be-discovered flooded cave system.
Although this karst might be relatively recent
(late Tertiary or Quaternary), some of these
caves were formed in the Precambrian (the
period that spans from the formation of Earth
around 4,500 million years ago to the
evolution of abundant macroscopic
hard-shelled animals).

There seems to be little geological activity
going on right now, but numerous clues,
including abundant concretions containing
fossils, tell us that it was much greater during
the wet periods of the Quaternary.
Intermediary dry periods have also left their
mark, particularly in the form of mounds of
sediment. These systems, with their =
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Above: A caver explores the
end of the Lastoursville
Caves after climbing down a

waterfall 3.6 metres high. _

Right: Cave explorers scan B R
the Lebamba Cave in

southern Gabon. This 740- Y
metre-long cave was first 4 ’
discovered by French

archaeologist Richard Oslisly

in the 1990s. Below right:

German cave explorer -
Michael Laummans squeezes

through a cave passage ot . ”"*:. -“"SV
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Secrets of the past

Stalagmites might unlock the secret of the Earth’s past climate which is why Dr Oslisly and
his colleagues are conducting palaeoclimatic reconstruction studies which will allow them
to figure out what the climate was like thousands of years ago in Central Africa. Preserved

National Geographic Young Explorer Trevor Frost
(22), an American wildlife biologist, took part in
the exploratory expedition to the caves in the

UP CLOSE: TREVOR FROST

TREVOR FROST, RICHARD OSLISLY

within them are records of weather changes due to their mineral content.

wealth of evidence relating to changes in the
Earth’s climate, are an exciting scientific
resource that will require years of study but
hold many clues to the way the Earth’s
climate has changed over the millennia.

Mysterious mountains

Geologists have yet to explain however the
existence of the Monts de Belinga caves
found 700 metres above ground, not to
mention the mysterious inselbergs — isolated
rock hills — located in Woleu Ntem province.
Caves and outcrops like these in what are
normally extremely resistant rocks are very
rare, the only other examples being in Roraima
in Venezuela, southern Africa and Burundi.
We think though that they may have resulted
from particularly aggressive local biochemical
action such as constant absorption of
moisture and the corrosive effect of bat
guano, which can even reduce rock to sand.

These caves are home to an extraordinary
abundance of wildlife — mammals (wild cats,
rodents and bats) and birds such as the grey-
necked rock fowl (Picatharte oreas) and more
common local species, and lots of amphibious
reptiles. The bat guano attracts many types of
bacteria, as well as tarantulas, crickets, bugs,
tailless whip scorpions and other insects. In
one cave we found a whitish silurid fish, a
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species which in these dark conditions had
probably lost its pigment over time, inhabiting
a stream alongside crabs and tiny shrimp.

Despite their stifling heat and swarms of
insects, we know too that some of these caves
were used by stone-age hunter-gatherers (bats
were their prey in the Lastoursville caves) or as
temporary shelters.

Evidence of human activity dating back
7,000 years has been discovered at Lébamba,
plus signs that sacred rites were performed in
the Pahon Caves. In one cave, we even found
traces of a preparatory ritual for a poison
applied to stone arrowheads. This would have
taken place to the light of spluttering
resin torches.

Besides being of great scientific interest,
Gabon’s cave systems, some of which are
easily accessible by road or forest track, could
become tourist attractions and perhaps bring
income to these poorer and remote regions
of the country where they are found. Cavers
would no doubt love to explore them, so the
potential for ecotourism is huge. But they are
still natural environments and this kind of
activity would have to be managed very
carefully. The world below the ground is just
as precious as the one above it. M

Richard Oslisly

Above: A light shaft from
the rainforest above
illuminates a cave. This

image: Tiny frogs were
abundant in the dark dank
cave interiors

What was the aim of

the cave expedition in Gabon?

Caves are found on every continent but
most exploration has focused on Asia, North
America, Europe and Central America. As a
result, much of our understanding of caves is
derived only from these places, leaving some
areas elsewhere in the world almost
completely unexplored. Central Africa is one
of these places. With a small team of expert
cave explorers and funding from the
National Geographic Society, Africa’s Eden
and EEE Consulting, we went to assist
French archaeologist Richard Oslisly and
British ecologist Lee White in their efforts to
explore and document the caves of Gabon.

What were the mission’s highlights?

In just five weeks, the expedition had tremen-
dous success, including the discovery of
Gabon’s longest cave, Mbenaltembe. This
cave had small rivers running through it,
keyhole passages, beautiful fossilised walls
and frogs living in the entrances!

It was originally recorded by French
geomorphologist Bernard Peyrot in 1985 and
mapped to about 700 metres. Our
expedition spent four days going far deeper
to a new length of 2.38 kilometres, making it
880 metres longer than Gabon'’s previous
longest cave, Grotte de Kessipougou at 1.5
kilometres. In all, we explored 14 caves, 11 of
which were newly mapped, accounting for
5.5 km of new cave passage in Central Africa.
Seven of the 14 caves had never been seen
by Westerners.

While the Mbenaltembe cave system pales
in comparison to larger cave systems in the
world, for example the Mammoth Cave in
Kentucky, US [the longest recorded cave

rainforests of Gabon last year

system in the world, with 541km explored], it
is still a very important find for several reasons.
First, it increases our knowledge of the Earth’s
geography and an area that is underexplored.
Secondly, it is one of the longest caves in
Central Africa and may help attract tourism.
Thirdly, it means there is strong potential for
finding more caves in the region.

Did it all go smoothly?

No. It was in Mbenaltembe Cave that the
expedition suffered a terrible accident in
which a two-tonne slab of rock slipped and
pinned both the legs of our expert caver
Matt Oliphant from the US. Aware that Matt
could lose both his legs, the team fought for
two hours to extricate him with bamboo
poles and car jacks. With help from people
of Mbenaltembe village, he was extricated
and taken to the mission hospital in
Lebamba. There American and Gabonese
doctors examined his legs and determined
he had severely traumatised his nerves but
that with time and physical therapy, he
would make a full recovery.

What did you find inside the caves?

As well as geographical discoveries, we
photographed five distinct species of frogs
and swabbed more than 50 individuals for
the chytrid fungus which is devastating
amphibian populations around the world.
We also photographed other fascinating and
likely new species, including bats, pseudo-
scorpions, cave crabs and cave fish.

Read more about Trevor’s experiences
on his blog at: http://blogs.nationalgeo-
graphic.com/blogs/gabon-caves/
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