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Lakes Nyos and Monoun gas explosions killed ca 1800 people. The danger stems from
the accumulation of magmatic CO, which is currently being removed. Except those two,
the Cameroon Volcanic Line (CVL) hosts ca 37 other lakes. Excluding other triggering
mechanisms, saturation may entrain gas from lakes Nyos and Monoun every about 100 and
30-40 years respectively. Still, there are no evidences of past events among the
people who live near the lakes since centuries. The absence traces may mean such
events might have never occurred before. This implies, the catastrophes may have
resulted from relatively recent seismic and/or volcanic activities which might have
entrained significant gas to seep in the lakes. Due to such processes, gas release
might migrate from lake to lake as supported by social studies which indicate that, in
the Oku region, some ethnic groups might have also suffered lost and destruction from
lakes. Accordingly, this study provides baseline data to encourage the implementation
of multiparametric monitoring and surveillance of the CVL lakes. It investigates the
physico—chemistry, stable isotope, diffuse gas emission and the effect of methane;
seventeen lakes, ca 40% of 39 crater lakes are considered. Finally, it advocates for
the setting up of a minimum lakes surveillance network.

Major ion chemistry indicates the lakes waters are almost devoid of sulfates and
chlorides and rich 1in bicarbonate justifying their <classification as neutral-
bicarbonates (NB) type—lakes. The bicarbonate dominance suggests the acidity for rock
dissolution is provided by CO,. The cations derive from water—rock interaction through
rock—dominated alteration systems meaning, the mineralization processes is dominantly
controlled by the hosting rocks. The fact that the water chemistry could be explained
by specific geological formations supports the above assertion. Alike Nyos and Monoun,
the other lakes also display thermally and physically stratified water columns the
shape of which depends on seasonality and mixing with exogenous water bodies. The

waters were generally neutral and their conductivities were close to fresh waters. The



80 and °*H study also shows that, the waters are meteoric and display stratified
pattern with heavy isotope enriched epilimnia. It was also observed that, although the
rain gets depleted northward, the lakes instead get more heavy isotopes enriched.
Accordingly, the Adamaua lakes are the heaviest. Given that the mean annual
temperature in the Adamaua is lower than that in the South, it was conclude that, the
temperature—dependent isotopic fractionation might be reversed along the CVL. The
lakes Nyos and Monoun bottom most waters were the most depleted in ™0 due to
fractionation between water and CO, molecules; the process would tend to enrich the
gas.

This finding could be used as a geochemical monitoring tool for gassy lakes since the
induced "0 depletion might imply concomitant CO, increase.

In addition to the physico—chemical and isotopic, the study also provides insights
on diffuse gas (e.g: C0,) manifestation in lakes and soil. During periods of
quiescence, volcanogenic structures emit significant amount of volcanic gas to the
atmosphere, especially CO, whose impacts of the global climatic evolution is now well
established. This study reports on diffuse gas surveys from 9 lakes (C0,) and soil (CO,,
He, Ar, N,) from Nyos valley and Mount Manenguba Caldera. Results established that,
besides lakes that emit CO, (diffuse CO,~positive lakes) to the atmosphere, there also
exist neutral and CO, sinks. All taken, the surveyed lakes emit totally ca 28 ton/day
CO, to the atmosphere; Extrapolate to the 39 CVL lakes, the emission would amount to
75 ton/day of CO,, more than double of the per—land output of the Yellow stone volcanic
systems. The soil emission would be ca 578 ton/day. At the global scale, the CVL hosts
ca 5% of the volcanic lakes of the world and would contribute 0.0035% of the global
CO, emission. In addition to the diffuse emission, the CO, concentration and its origin
were also determined. Although in minor concentrations (0.56 mmoles/kg to 8.7
mmoles/kg), several lakes contain magmatic CO, as evidenced by the 6 '°C values from -
4.42 %o to —9.46 %o implying that magma continues to degas at depth thousands years
after the last eruptive activities as confirmed by the Manenguba Caldera soil gas
geochemistry. The ubiquitous presence of magma derived CO, in soil and in lakes
implies that, future increase to seismic and/or volcanic activities might re—open
vents allowing more gas to seep and dangerously accumulate in the lakes. For hazards
mitigation and risks management, it 1is recommended that 1) a minimum network
surveillance made up of suitable lakes, 2) in addition to the seismic surveillance gas
based monitoring system (CO,, Helium, Radon‘:*) could be established to enhance the

volcanic activity predictability.



In addition to the study of volcanic gases, the work attempted to assess CH, role on
the stability of lakes Nyos and Monoun water columns. The results show that, CH,
concentration is slightly increasing. Given its lower solubility compared to CO,,
current CH, increase rate may create instability in the lakes as recently argued for
in the case of Lake Kivu which might release gas within the current century. In order
to assess its effect, the study proposes a simple, rapid, accurate and cheap method to
monitor CH,

Finally, in view to set up a minimum volcanic lakes surveillance network, the study
attempted to identify the lakes having natural characteristics similar to lakes Nyos
and Monoun. In addition to the data generated, depth and area, ca 24 parameters were
used to group the lakes and subsequently identify the parameters that most account for
the variance. The results highlighted the peculiarity of the gassy lakes. However,
Lake Benakuma, the third deepest lake (after Nyos and Manenguba female) was identified
as the one that most resembles the gassy lakes. Bicarbonate was the parameter that

most accounted for the similarity/difference among the lakes.
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