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Correction to the gap analysis of Tsang and Lindsay (2020) for Piton de la Fournaise:

List of problems, erroneous statements, incorrectly cited data, and missing data

As support to our gap analysis, we hereby provide a correction to all erroneous statements
made in Tsang and Lindsay (2020). We point to all incorrectly cited and used data, provide
the correct citation and data, while also adding further information that aid in providing an
appropriate gap analysis for Piton de la Fournaise in terms of preparedness for, response to

and recovery from effusive crises.

These corrections apply to the text of Tsang and Lindsay (2020), hereafter T&L, as well as to
the two critical Tables of Tsang and Lindsay (2020), i.e., Tables 6 and 12; hereafter termed
T&L-6 and T&L-12. These two tables are fundamental and need to be as complete and
correct as possible because they respectively give the overview of what is known regarding all
effusive events since 1950 at Piton de la Fournaise in terms of impacts, response and recovery

(i.e., the data base on which the gap analysis is based), and the gap analysis itself.

Problems with the literature search

Contrary to the analysis of Tsang and Lindsay (2020), we consider all available
documentation, including both peer-reviewed papers in English and French, as well as all
publically-available OVPF-IPGP reports in the French language. The use of English
documentation only results in a serious oversight because, to be of use to local and national
civil defence, reporting by the observatory has to be in the country language. Omitting
consideration of such observatory-based documentation thus causes a huge gap in the

database of Tsang and Lindsay (2020). A complete and rigorous gap analysis is, instead,
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given for effusive hazard at Piton de la Fournaise in Table 2 and is very different to the result

generated by Tsang and Lindsay (2020) in T&L-12.

Eruptions that do not exist

Three eruptions listed by Tsang and Lindsay (2020) in their Figure 1 and Table 12 did not
exist. These are the ones mentioned in 1978, 1980 and December 2004. A full, exhaustive,
and accurate, listing of eruptions at Piton de la Fournaise can be found in Peltier et al. (2009),
Roult et al. (2012), Michon et al. (2013) and OVPF-IPGP bulletins (ISSN 2610-5101), so we

will not repeat these listings here.

Eruptions that did not threaten population and infrastructure

T&L-6 and T&L-12 list two eruptions (May 2004 and “2018”) that need to be removed from
their gap analysis, as they did not threaten population or infrastructure. In 2018, four eruptions
occurred (April; April-June; July and September-November) (see OVPF-IPGP bulletins ISSN

2610-5101, http://www.ipgp.fr/fr/dernieres-actualites/344). It is not clear which of these four

events is being referred to in T&L-6 and T&L-12, given that all 2018 eruptions occurred
inside the uninhabited Enclos caldera and their lava fronts stopped between 1.8 km and 6.5
km from the road. The July 2018 eruption did, though, cover 400 m of the summit hiking trail
so we assume “2018” was included for that reason. We note that the April-May 2018 eruption
also required evacuation of observatory monitoring equipment (Harris et al. 2019), but did not
impact hiking trails. The May 2004 also did cover a hiking trail. However, if one were to list
all the eruptions that impacted the hiking trails since 1950 that would mean including many
other events, where among the more recent cases of lava flows cutting hiking trails (not listed
in T&L-6) are the events of December 2010, August 2015 and February 2019. Maps of lava

flows until 2010 with a focus on the volcano summit showing units that intersected hiking
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trails are published in Davoine and Saint-Marc (2016), and can be assessed here (for all flows
since 1950) in Figure IctAs can be seen from Figure 1c, due to the great number of cases that
this would entail adding, we do not add these to our Table 1, but instead did not take into

consideration the May 2004 and 2018 cases.

Erroneous statements
- Contrary to what Tsang and Lindsay (2020) said, well-established response protocols to
mitigate effusive risk have been in place since the first operations of the Piton de la Fournaise

volcano observatory (see main text).

- The Observatoire Volcanologique du Piton de la Fournaise has been created in 1979 and not

in 1978 as stated wrongly in Tsang and Lindsay (2020).

- The Enclos structure is not a “large valley” as stated in Tsang and Lindsay (2020). It is
actually a 13 x 8 km amphitheater-shaped caldera open to the east. Although it is commonly
accepted that the Enclos is the most recent large collapse structure visible at Piton de la
Fournaise, its mechanisms of formation and respective ages are still debated. It may have
been the result of a series of caldera collapses and successive landslides (cf. Bachelery 1981;
Merle and Lénat 2003; Michon and Saint-Ange 2008; Merle et al. 2010), or formed only by

major landslides (cf. Duffield et al. 1982; Gillot et al. 1994; Oechler et al. 2004, 2008).

- In T&L-6 it is wrongly stated the 2018 eruption ignited “numerous forest fires” over a
period of 7 months. This was not the case. Instead, the September-November 2018 eruption

triggered small vegetation (but not forest) fires that were active for a few days.

- In T&L-6 it is wrongly stated the 2007 lava tubes are now a tourist attraction. The tourist
attraction statement appears to result from consultation of a caving guide website (see

reference 7 in T&L-6). However, access to the tubes in the 2007 lava flow field are officially
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forbidden by the Préfecture because of the danger posed by their fragility.

- In T&L-6 it is wrongly stated a tourist died on his way to witness the eruption. In regards to
fatalities, in 2007 there were two deaths on the volcano. These both were the result of heart
attacks, one in May and one in October. However, neither of the 2007 fatalities were due to
active lava flow. The fatality of October 2007 was that of a 65-year-old man who died on his
way to the top of the volcano. There was no eruption, although the visitor was in the Enclos to
which access had been banned following the collapse of the Cratére Dolomieu in April 2007.
On May 8, a 68-year-old man died when returning from an overlook site set up for viewing of
the 2007 flow field. This happened 8 days after the end of the eruption (Harris and Villeneuve
2018a). A fatality due to interaction with an on-going eruption did occur in August 2003
when a visitor fell into a hot fissure, but this loss is not listed in T&L-6. Risk, death and
injuries facing visitors to eruption sites and volcano national parks are another issue entirely.
It can cover accidents involving visitors to the hazard, and can occur both during and between
eruptive events as well as at and beyond the eruptive site (Blong 1984; Heggie and Heggie
2004; Heggie 2005; Harris 2015). Risk to visitors to the volcano thus requires its own
database, analysis and treatment, where recourse to newspaper reports and hospital records is
required (cf. Heggie and Heggie 2004; Harris 2015). Incidents of visitor accidents are thus not

considered here in our Table 1.

- Evacuation of the population occurred only in April 1977, March 1986, January 2002 and

April 2007, and not for all of the Piton la Fournaise lava flows listed in T&L-6 and T&L-12

- The argument that “[...] residents did not return to an evacuation zone during an eruption
(e.g. during most Piton de la Fournaise eruptions) [...]” given by Tsang and Lindsay (2020) is
incorrect for two reasons. First only four eruptions (of 122 eruptions between 1950 and

November 2020) led to evacuation of residents at Piton de la Fournaise. Secondly, in 2007,
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the inhabitants returned to their houses once it was deemed safe to do so (Morin 2012).
Additionally, in 2002 but also in 2007, several inhabitants, through fear of being robbed while
their houses were abandoned, refused to leave their homes (Imazpress 2002). This is also in
contradiction with the statement of Tsang and Lindsay (2020) “on La Réunion citizens are not
averse to evacuating when necessary”. Community reactions are reported in Morin (2012) for

the 2002 and 2007 eruptions.

- In T&L-12, the “Lava flow hazard modelling” column for Piton de la Fournaise has “0” for
all entries. However, a public report was published in 2012 to evaluate volcanic hazards at
Piton de la Fournaise, and in which the OVPF-IPGP lava flow hazard map is given (Di Muro

et al. 2012; Davoine and Saint-Marc 2016).

- The supplementary document 1 "Additional file 1 of Lava flow crises in inhabited areas part

I. lessons learned and research gaps related to effusive, basaltic eruptions.”

(https://figshare.com/articles/journal contribution/Additional file 1 of Lava flow crises_in

_inhabited areas part I lessons learned and research gaps related to effusive basaltic er

uptions/13010888/1) also provides an incorrect statement concerning the analysis of local

newspaper reporting during the 2002 eruption and evacuation of the town of Le Tremblet by
Harris and Villeneuve (2018a, 2018b). Harris and Villeneuve (2018a, 2018b) do not refer to
the 2002 evacuation as stated by Tsang and Lindsay (2020), but focus solely on the 2007

“evacuation” (see main text).
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