Review: Rapid collaborative knowledge building via Twitter after significant
geohazard events

Review submitted by Beth Bartel, December 22, 2019.

General Comments

This paper is a very helpful contribution to the body of literature documenting the role of social
media in modern information transfer in geoscience, both for knowledge building and
dissemination. | recommend it for publication pending revisions. The paper offers two different
examples of information exchange and knowledge-building via social media, specifically Twitter,
regarding geophysical events (in both cases, seismic events). The piece points to social media as
a helpful tool in engaging the international geoscience (and public) community in
understanding local events. It also brings up important questions that are yet to be addressed,
concerning, for example, recognizing and giving credit to 1) the scientists who are collecting the
data used by the online international community and 2) those who are participating in the
informal development of scientific ideas via social media. These participants may be
geoscientists by trade or informed laypeople. Social media can challenge what we think of as
the scientific process and who we think of as contributing to building new scientific knowledge.

The authors do a good job, especially with the Palu example, of demonstrating how Twitter can
facilitate a rapid global understanding of seismic events. It would help to include more explicit
evidence to support their other arguments, including references to specific examples within the
analyzed Twitter threads, as well as figures showing specific examples of knowledge building,
knowledge transfer, and/or exchange between geoscientists and non-geoscientists.

| suggest going back through the conclusions to make sure each conclusion is clearly supported
by the analysis and addressed in the discussion. Nothing new should arise in the conclusions
unless shared as areas for future exploration. Alternatively, make it clear that the concluding
remarks are the result of authors’ experiences on social media through this and other events.
(Or observations of others’ experiences.)

Specific Comments
First, a comment on my attached pdf. | know some people have an aversion to red pen. | used
red pen because it is the color that best stands out against the dark text. | hope this is helpful.

1) Abstract
A statement about the purpose of the analysis would be helpful.

2) Section 2, Studied Events and Methodology

| would like more specific information on the Mayotte analysis. What did the analysis consist
of? What were you looking for? Was the primary analysis the development of the word clouds?
Or the exercise of organizing the discussion into three Twitter moments? Was it mainly looking



through the tweets for themes? Was anything about it systematic? How would you describe it
should you want someone to repeat it? (The same goes for Palu, but to a lesser extent.)

Lines 128-130 seem to set the Mayotte analysis up as a contrast to the Palu analysis, but it
appears from the list starting on line 130 that you are looking at the same things, possibly with
the exception of the role of citizen scientists, which is not addressed in the Palu discussion.

Line 133: The word “aims” is likely not the best choice here, as it implies that each thread had a
different goal. Presumably commenters didn’t start the threads with different goals in mind.
Instead, | assume that you mean either that the aims of the analyses of each thread were
different of that the nature or characteristics or circumstances of each thread were different.
(I'm not italicizing to be a jerk, just to emphasize the words | think could be substituted.)

Section 3.1:

Lines 152-188: It would be helpful to call out who posted info on Twitter other than the
monitoring agencies (since you do refer to them), to show who was contributing to the
knowledge-building process. You don’t need specific names, but it would be helpful to know:
academic scientists? Researchers from other institutions? Other?

Line 198: It would be helpful to know more about the scientists, e.g., example institutions or at
least institution types (as in comment above); all academics? From other agencies? You write
later about the democratization of science, and about the diversity and subdisciplines of
geoscience; this would be a good place to lay the groundwork for those statements by pointing
out the diversity of voices in the conversation. (All seismologists, or various disciplines?
Different data types being shared and considered together? Different career stages,
nationalities, etc.?)

Line 206: Regarding “creates”: Be careful with the use of present vs. past. Present implies a
general truth, in this case that Twitter creates the opportunity for developing new international
collaborations. | think what you mean—and what | think is appropriate in this section—is that
the Twitter interactions during the Palu event created the opportunity for developing new
international collaborations. (In which case, use past tense, created.) This is an example of why
defining your pronouns is also important (see General comments under Technical Corrections,
below). If you want to make a general statement here, | suggest something like “Exchanges like
this create the opportunity....”

~Line 220: Wasn’t the geometry of Palu Bay, not only the timing, part of the scientific
discussion? If I’'m remembering wrong, ignore. If this was indeed part of the discussion,

consider bringing it in.

Lines 210-222: | recommend reworking this paragraph for clarification. It is worth expanding on
this—don’t be afraid to take up more space explaining the situation.

Line 222+: This section would benefit from a short concluding paragraph.



Lines 230-236: As | wrote in the margin, | think a shot of these early tweets would be a helpful
figure.

Line 241: I’'m not convinced that this work is a contextual analysis. My impression is that it is
another form of content analysis. I’'m not an expert in this, however.

Line 253: An intro sentence would be helpful here.

Lines 263-268: An intro and/or conclusion sentence with main point(s) would be helpful. Also, |
don’t find the SH tweet quote helpful, especially as he is an author (meaning you can just state
that idea in your text as authors, rather than quoting the tweet). Here quoting these casual
tweets is a little like saying “after this event, someone told me over coffee that ___.” Asiin, it is
not evidence of anything. You can make the arguments based on your analysis instead. | also
don’t find the corresponding figure helpful (Figure 4), especially in the absence of other tweet
examples that would be more pertinent in this paper, such as the tweets that started the
Mayotte conversation. | recommend either removing the figure or reworking this paragraph
and the figure caption to justify including it.

Lines 274-278: Valid points, but they need back-up. They seem speculative. The comments on
the people living in Mayotte are also potentially demeaning, and | recommend more careful
wording here. What was the mention of the “sea monster”? Please clarify context.

Can you comment on how the pitfalls with Mayotte compare to the Palu example? Were they
absent from the Palu case? (Aside from the bushy nature of the thread, which you have made a
clear case for already.)

Section 4.1

Lines 302-305: | don’t see two of the ideas stated here clearly stated in and supported by the
analysis (noted in the margins). Specific quotes or figures in the analysis to support these ideas
would be helpful.

Lines 310-315: This is an important discussion. You may want to clarify a bit: Are you referring
to use of open access data, or people using info posted by agencies on Twitter, or...? If |
understand right, you are referring to researchers (not at the responding agency) using tweets,
blog posts, and media releases posted by the responding agency to further their own science
without collaboration with the responding agency scientists, and faster than the responding
agency scientists can publish.

Section 4.2:

Line 320: Who was already in the discussion, and was it already international? It would be
helpful to know more about the discussion the Indonesian scientists “joined.” (Noting that they,
too, are part of the international scientific community—you may want to reword to make this
clear.)



Lines 325-328: What are the implications? Problem? Limitations? And what specifically
happened with Mayotte in May 2019? And does it relate to / show up in your analysis?

Section 4.4.
You may be able to combine or reorganize some of the sections, for example 4.1 with 4.4.

Lines 367-371: This mixes peer review (process) and publications (output). These should be
considered separately. This may also fit into section 4.1, as noted above.

Lines 374-375: How does this relate to social media? This seems an argument for open-access
journals.

Section 4.5
Lines 380-381: Justification or citation?
Lines 382-383: Justification or citation?

Section 5: Concluding remarks

| suggest focusing this section first on the benefits of using social media to rapidly characterize
geophysical events, which is your main point (and what your analysis is focused on) throughout
the rest of the paper.

You bring up other important discussion points, not all of which are addressed directly by your
analysis. Since you are using this space to remark on the nature of science and science
communication beyond your analysis, make this clear somewhere, such as at the end of the
first paragraph. Use examples, describe the experiences of authors or at least state whether the
statements are based on the experiences of authors, or use citations where possible. At the
very least, set the expectations of readers by letting readers know that you are diverting from
your analysis-based conclusions.

Figures:

Figure 1: Needs a legend. What does red mean, what does blue mean? Also, curved line to the
right of the circles is a nice idea but could be removed—it tricked me into thinking there were a
lot of points stacked on one another.

Reword the text for consistency in format. You may try changing all statements to read as
though they end in “posted,” since this is a timeline of information as it appears on Twitter, not
as it is produced. Modify the caption to reflect this.

“Polemics about a “failed” tsunami warning is vain.” — | recommend a reword. Polemics is not
common enough, vain is not quite right here. Edit this also in other appearances in the
manuscript.

Figure 2: | would like to see an example of knowledge-building as the first figure of tweets,
since that’s what the paper most focuses on. Then, | would like to see figures showing examples
of the other points you would like to make—e.g., interactions with journalists, correcting



misinformation, transfer of knowledge/information to non-geoscientists, peer review process
online, and/or contributions of non-geoscientists to the scientific discussion.

Please include a more descriptive figure caption for Figure 2.

Figure 3: More descriptive figure caption. Include a sentence on the implications of the word
clouds (you can repeat from the main text). Do this for all figure captions. A reader should be
able to read the figure caption to get the point of the figure without having to go back to the
text. (This will increase the reach of your ideas—think of the people who are only going to read
the abstract, intro, figures, and conclusions!)

Tables:
I think these tables are key to understanding your analysis. | recommend at least Table 1 in the
text rather than having them as a supplement.

Table 2: The link to Ken’s doesn’t work ®.

Technical Corrections
Most of my technical corrections are noted on the accompanying marked-up pdf.
In general:

e Back up general statements with references or evidence as much as possible.

e The writing could be strengthened by removing unnecessary words and phrases to make
the piece clearer and more readable.

e Several word and phrase choices are likely the result of translations; | suggest
substituting more commonly used words.

e Writing would be strengthened by minimizing the use of passive tense and also of
hyphenated statements.

e Define pronouns as much as possible.

e Be consistent with date formats.

e Cut sentences that aren’t necessary, ones that don’t either state or support a point you
are making. In some cases, you should either take out sentences or be more specific
about how they relate to what you are trying to convey.

e | suggest reading each paragraph to make sure 1) there is a main point or topic; 2) that
the point or topic is clearly stated; and 3) all information in the paragraph is relevant to
and supports that topic (and that the connection to the topic is clear).

If  underlined text without remarking, | am suggesting a rewrite based on one of the points
above. (I have not marked all the places where the above points apply, however, in particular
where it comes to paragraph and idea organization.)

This paper brings up an interesting question about how to cite Twitter threads. Some of the
references in the text feel misleading, as in | read them expecting a published and vetted
reference, and instead find a Twitter thread. This is a whole philosophical conversation—maybe



it’s already been resolved, and is now standard? I'll leave the issue of citations to the assigned
editor.

There are a lot of marks on the document. As an editor and not as a grader, I’'m not calling out
the good stuff. There’s plenty of good stuff in there too! | would like to express gratitude to the
authors for taking the time to not only engage in communication via social media, but also for
the time and effort taken to call out these efforts and the nature of science via Twitter in this
publication. This piece will be an important contribution to the science communication
literature.

Please follow up with my on questions as needed.
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(e.g., Hayes et al., 2011). Scholarly interactions via social media, sometimes involving citizen
expertise and observations, may transform both the timeliness and the way our geophysical
understanding is built and shared (Hicks, 2019; Williams and Krippner, 2019),

85  Twiller stands as a very efficient and simple tool to publicly disseminate scientific information and

&

rapidly engage;:?d\lscussmn about the meaning and implications of geological events (Choo et al.,

2015; Landwehr et al., 2016; Lee, 2019; Takahashi et al., 2015). lndeed; while Twitter is perhaps-

not the most popular social media platform — compared 1&c.g., Facebookg(Fallou and Bossu, 2019;
Williams and Krippner, 2019) — it is valued by scholars as an interactive and open way to discuss
70 research}-\related issues and to comment on research results in a concise way (Shiffman, 2017; Van
Noorden, 2014). Twitter is also widely used by journalisﬁyvho can pass on information to a wider

public (Engesser and Humprecht, 2015).
DI\ Ak

Here we take the examples ofthE}:\ZOl‘S‘: 1,7.5 Palu earthquake and tsunami in north-west Sulawesi,
Indonesia (Bao et al., 2019; Socquet et al., 2019) and of the protracted 2018-2019 Mayotte island
75  seismo-volcanic crisis in the Indian Ocean (Feuillet et al., 2019; Lemoine et al., 2019). We analyse
the timelines of Twitter threads from these events to show that a virtual team of scholars sharing

complementary data, observations and analyses, and engaging in subsequent discussions, may lead

ﬂd,.ﬂk’t gt being transparent to the publig”=’notably to the media, overpassing laboratory walls (Britton et al.,
B wH 80 2019y making science accessible to any non-academics or citizen scientists who can follow and
%‘.\Y\F ;y‘*‘fﬁ/ participate in the discussion. It follows growing trends towards open science, and also potentially
C” bears the opportunity for a new type of collaborative scientific approach within dynamic and

remotely-working “global virtual teams™ (Zakaria et al., 2004).

P 2- Studied events and methodology

Mp’f 5 85 | For around a decade now, earthquake scientists have begun to use information extracted from social
X

; media, websites, or app earthquake reporting, to automatically detect and locate earthquakes within
"
[”

. tens of seconds of their occurrence time (Bossu et al., 2008, 2018; Earle et al., 2010; Steed et al.,
2019). Here, rather than relying on such a quantitative survey based on large-scale keywords or
hashtags statistics, or website traffic analysis combined with geolocalisation, we build our study on

90  the contextual analysis of qualitative content of selected Twitter conversational threads. Examples

of recent geological events that have received extensive Twitter commentary are: the April 2015

Gorkha earthquake in Nepal (See analysis of Twitter response by Lomax et al., 2015), the Mexico

to a very rapid — one to a few days — co-building of knowledge. This process has the advantage of
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ol diminste M&ne, by Md?ma,.,.,c() eoudthiry seiilene?
earthquakes of September 2017, the Agung eru%non of 2017-(ndenesia), the tsunami induced by chﬂxk\\}
volcanic collapse at Anak Krakatau (lndonesna) in December 2018, the July-August 2019 Stromboli

95  etuptions and pyroclastic flows (Italy), the July 2019 Ridgecrest earthquake sequence (Caiifomia,f

USA), and the protracted Lusi mud-volcano eruption (Indonesia). We chose to analyse two 2018

events that illustrate complementary aspects of knowledge building via social media.

On September 28, 2018 an earthquake of magnitude A, 7.5 occurred in north-west Sulawesi island,
Indonesia. The earthquake ruptured the Palu-Koro fault system, a north-south left-lateral fault zone
100 with a rapid average tectonic rate of about 4 cm/yr (Socquet et al., 2006)-and previously identified
to have a high seismic hazard (Pusat Studi Gempa Nasional - National Center for Earthquake
Studies, 2017; Watkinson and Hall. 2017). It triggered a tsunami with run-ups reaching 6-8 m high
on the Palu Bay coast (Carvajal et al., 2019: Ulrich et al., 2019), as well as widespread liquefaction
and surface spreading inland (Valkaniotis et al., 2018; Watkinson and Hall, 2019). To show how
106  key geophysical information was rapidly disseminated and dlscussedv \?CTEB}#EIECC! the most
informative tweets that were posted about the event’s characteristics and processes. We used this

3 Asis dlis waeam

compilation to build a timeline of the rapid progressive understanding of the earthquake rupture and

H oA VE5S
of its effects. The timeline, which covers the five days following the event, is graphically shown%"a va {7"@ g ws <k Q
. - . - . e B
Figure | (see also Table S tw, )h:ch also_contains web links to selected relevant individual tweets). A M_}

110 Twitter “moment” (Lacassin, 2019) gives online access to the full content of the tweets including
images, maps and videos (a PDF print of the full thread is also available on request to the — i< *® e a way
corresponding author). Table S2 provides complementary web links to the Twitter feeds of several e “f'f""“l%'s?
geo-scientists who actively participated in the online data dissemination and discussion in the few

days following the event, giving access to secondary, more detailed discussions.

115 The case of Mayotte, in the Comoros archipelago between East Africa and Madagascar, is quite
different: the island has been experiencing a long-standing seismic swarm of volcano-tectonic
origin since May 2018 (Feuillet et al., 2019; Lemoine et al., 2019; Patton, 2018) but was not
purported to have any significant seismic or volcanic hazard prior to this crisis. The seismic swarm
is still active more than one year after its start, and has been recently linked to a migration of

120 magma within the lithosphere and the eruption of an undersea volcano (Feuillet et al., 2019). We do
not aim to analyse the full, >1 year long, Twitter activity related to the Mayotte seismic swarm, but
-we-wik focus on a peculiar long-period seismic event that happened on November 11, 2018 and
triggered a surge in scholarly Twitter discussions in the following days. This surge resulted in a
complex and long (>200 Tweets) Twitter thread with many branches opening secondary

125  discussions, more like a wild bush than a well-structured tree. To simplify it, we have regrouped the
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most relevant tweets linked to these discussions into three successive Twitter moments accessible

online (Lacassin, 2018a, 2018b, 2018¢) and invite the reader to con{s_ult and refer to this long thread
N
—— (as for Palu, a PDF print is avallab]e on request). We-witk-net do,the same timeline analysis than or

rather
the Palu earthquake, but we-wﬂ‘t’ use the "Mayotte November 11, 2018 rumble event” example to
.-t——u. vole

outline the implications for citizen scnentlsts, the efficient knowledge building dialogue between

scientists, some pitfalls inherent to Twitter informal use, and the opportunity to spread information

toward more traditional print, broadcast and online media. 1 4 i ther Domal wse”

The aims of the two threads were quite different. With Palu, the scenario was quite well defined - an
earthquake and tsunami, with the focus of scientists being to unravel the details. With Mayotte,

there was literally nothing known at first other than that a long period signal had occurred. There

3.1 - The case of the 2018 Palu earthquake

The compilation of the Twitter exchanges following the Palu earthquake and tsunami reveals how

¥ C . L WD? . sy
9\ first-order understanding of event characterlstlcs.«ts/\rapldly gamen&wuhm a few hours to one day,

and a more complete one in less than a week.

The timeline built from the Twitter feeds (Eigure |, Table S1) shows that, already about 1 day after

the earthquake, the geoscience community knew that:

i) the earthquake happened on the Palu-Koro fault system, with a sharply localised strike-slip
rupture directly beneath Palu City, and an epicenter located in the Minahasa peninsula on the
north-east shore of the Palu Bay (from earthquake location and moment tensor solutions

provided by monitoring agencies, published papers on the seismotectonic context and regional

worv-L LM‘Q"
needed oun
e naAnve
ok dae
M;Qtf:ﬂ‘;
uJ\n:v’c'uM
d.on e_

-

£—was no location and no idea about what the signal was. This resulted in the Twitter exchanges and
thread on Mayotte being more chaotic and open than the more linear Palu thread. There was also
very different societal impact. Mayotte earthquakes caused, unrest and stress, but no victims, while
devastation and death was immediately seen in Palu. e ch?u—7 webime can hawe a
4o betp ader consistent - Balu Bvst Hoon Mayotte broader ustos
140 Most authors of this paper contributed to the mentioned Twitter exchanges. Such an “embedded” dhan aﬂd{_
view has the merit to provide an in-depth understanding of the geophysical observations and of the - f;:
full context of related online exchanges at the time of the event. To provide an external, and more
critical view, the paper also includes some authors (MD, LF) who were not involved in these
specific Twitter discussions.
15 3 - Results: knowledge building and sharing via Twitter
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ii) the rupture entered Palu Bay. but the geometry of its prolongation offshore toward the

Minahasa peninsula was uncertain (from early post-carthquake satellite imagery and preliminary

. ’
—{ante-postimage correlation);

iii) the aftershock zone extended ~150 km in the north-south direction, and the mainshock
hypocenter was located near its northern tip (from operational earthquake locations provided by

monitoring agencies); —

iv) a tsunami with run-ups of several meters hit the shores of the Palu Bay-em;(from reports and
videos shared via social media by local people, and the tide gauge records that were available in

the hours following the event);

v) there was dramatic surface spreading and liquefaction in and south-east of Palu City (from

photos and videos shared by locals).

The exchanges and discussions continued via Twitter and by 3 days after the earthquake the
community had assembled a fairly accurate description of the event and its effects. The acquired

common knowledge was that:

i) the earthquake ruptured two strands of the Palu-Koro fault system for a total length of ~150
km (from aftershockg distribution provided by monitoring agencies, radar and optical image

. aw,
analysis results,far]y earthquake source models);

ii) the strand south of Palu Bay had a sharp and extremely localized surface rupture with sinistral
offsets of ~5 m (from satellite imagery and statéof=th¢zart @ image correlation, later

confirmed by field observations posted on Twitter by Indonesian researchers ~15 days after the

eventD

iii) the rupture started on an inland fault east of Palu Bay, then crossed Palu City from North to

South (from satellite and InSAR imagery, and early earthquake source models);

iv) the earthquake rupture propagated unilaterally southward, likely at a supershear speed (faster
than S waves), a fairly unique observation for earthquakes (from early earthquake source
duration and rupture length estimates, the latter based first on the distribution of early

aftershocks, then on satellite images);

v) massive liquefaction and lateral spreading occurred in several sectors of Palu City (from aerial
video footage shared by local government agencies, satellite imagery, photos and videos shared

by locals on social mediab
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>
vi) tsunami waves hit the Palu Bay coast only}{cw minutes after the earthquake (from tide gauge

records and videos shared on social media).

Ensuing Twitter exchanges during the next weeks focusséd on the surface rupture description in the
field by Indonesian scientists, the bathymetry of Palu Bay, the possible fault geometry across it, and
hypotheses about the tsunami source (was it due to the seismic rupture itself or to underwater

landslides and coastal collapse, or a combination of the two?@

In this process of common knowledge building, geoscientists used a diverse range of data types that

were openly shared and discussed on Twitter: published papers and maps about the seismotectonic

sharing and social interaction via Twitter appeared as a good way to put together complementary
skills and expertise and to get feedback from fellow researchers on early scientific ideas. The
{satellite image correlation results, available on Twitter 1-2 days after the earthquake, were then
rapidly shared as a more formal report via the open repository zenodo.org (Valkaniotis et al., 2018).
Some ideas and initial hypotheses about a supershear rupture and about the offshore fault geometry

in Palu Bay, both discussed on Twitter, enhanced the impetus for accelerated development of in-

depth scientific papers (Bao et al., 2019; Ulrich et al., 2019). Indonesian geoscientists, absent from

the earlier scholarly exchanges on Twitter (only official agencies were providing advice),

progressively joined the discussion, providing for example tide gauge records and field observations
. . GeE€ Comiunen .
of fault surface rupture and offsets. This petentiathy- creates the opportunity for developing new

international collaborations. Further highlighting the interest of social media, the analysis of the

tsunami source by Carvajal et al. (2019) was enabled by videos posted on social media platforms

was o i

and eften-shared via Twitter. ; :& >
; e A e 1 A0S wWere”

%
—_— He
The spread of information via Twitter was not restricted to a small group of geoscience scholars,
reporters used and quoted these Twitter discussions in their articles (e.g., Andrews, 2018b; Wei-
Haas, 2018b). Also, journalists used the Twitter feed to identify academic experts to interview.

However, some journalists did not appear to be interested by the full range of geophysical

observations, but focussed on the possible tsunami source and on the issue of a “fuiled tsunami

alerr” (Fountain, 2018; Wright, 2018), which disagrees with scientific evidence, as has been

explained by geoscientists on Twitter (Figure 2), then in the media (e.g.. Morin, 2018). Indeed,

there were inaccuraf¢ reports in international media outlets about a “failed” tsunami warning. The

media were rathér quick to blame the Indonesians, but geoscientists realised that there was not
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enough time to issue a warning given the very short distance between the carthquake source and the

£ . . .
220  areas exposed to,t tsunami in Palu Bay (Figure 2). This process of fact-checking took only a few
) us hourson, 2 ”018 Oc.tober 1st] between publication of the Associated Press dlspatch“'(anht 2018)
th . i
o dlais 17&— “and critical explananon n given by scholars on Twitter. wihad Ai 9{7&61«7 This is PR
wher S i TSa.Z bk wat oQ«er']
< ‘*’LLL
v
U v 4 #7732 - The Mayotte Nov 11, 2018 rumble event have. i KaatroRt-
e whert ?
ddris b"o On November 11, 2018, more than 6 months after the start _of an earthquake swarm. a peculiar

225  seismic signal radiated from the region of Mayotte and was recorded worldwide by seismic
networks, but not detected by their automatic event identification algorithms because of its odd
spectral characteristics. [t was an unusually long, low frequency, highly monochromatic signal, like S W

ll»t
a low-pitched hum that-tavelled-as_sei lts@e—’r@stl 1 remains g ,’_,Wn_e
somewhat mysterious, but it is certainly related mﬂe ongoing volcano-tectonic crisis.
hat Dak. Geo . av-ticle? -

230  As noted by journalist Maya Wei Haas in her Natlonal Geographic amch only one person noticed coresn r,h,?t
the odd signal on the U.S. Geological Survey's real-time seismogram displays. An earthquake P Le
enthusiast [...] saw the curious zigzags and posted images of them to Twitter” (Wei-Haas, 2018a). Q !! heve
Then it was retweeted by a citizen earthquake researcher, Jamie Gurney, who initiated an active

o | B | | —rmu‘b“‘i
discussion between academic researchers, with some interactions from the media and the public. ‘S
235  Analysis of openly-accessible seismic waveform data from around the world by seismologists then pecan
confirmed the signal originated in the Mayotte region (e.g., Hicks, 2018b).
comwwvind-
@ i M]% ; ; 5 o , ;
The exchanges";nvolv oth seismologists and other geoscrentrstWeventually co-build-a rapid )
appraisal of the November 11 signal and of its broader geophysical and geological context. The | o W\“)“&9 -
? ‘
dynamic and acute nature of the researchers' interactions are exemplified by the three successive Ajﬂaw
240  Twitter moments (Lacassin, 2018a, 2018b, 2018¢) that regroup the more significant tweets. A

Vlm..'c\ v %‘\\C)\

srmple contextual analysis of the selected tweet thread 111u5trated by the two successive word Uass Wb
clouds in Figure 3, shows how the exchanges started W|th questions about the odd seismic signal UV "‘é
itself — words: signal, event(s), wave(s), seismic, frequency — and its geographic origin — words: WQL‘:AW
reAd

Mayotte, location (Figure 3a§ihen moved to a discussion more f'ocusﬂed on the event's geophysical =

d I CMT. CLVD, def: dd ds: d g
source — words: source, signal, L CLVD, deformation — and data processing — words: data,

e ¥ g Al stait
model, [nSAR, inversion (Figure 3b). While many things remain to be understood about the o
L z fodoses =

geophysical processes at work offshorr;\ Mayotte, the preliminary waveform modelling shared via ?Qu_,bp

Twitter (Hicks, 2018a) and the related discussion resulted in the consensus hypothesis that the Nov.
11 seismic@'nbwas due to a deflation event in a large and deep magmatic chamber combined with
N SH- o 7
v 9(3«2& Mzw\ wee A~ VIWM{'M
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resonance and amplification of the seismic waves. This early hypothesis discussed on Twitter was
subsequently supported by later in-depth analyses (Cesca et al., 2019; Feuillet et al., 2019; Lemoine

etal., 2019).

s at
Before the(November | |event, the long-standing earthquake swarm i-g\Mayotte was largely ignored

by the worldwide geoscience community; the swarm was studied by only a few researchers, mainly
French, becaus Mayotte is a French territory. As noted by Lemoine et al. (bemeine-et-al; 2019),
the November | ]‘ event “awakened the interest of the seismological community and the media”. We
understand that the rapid "explosion" of the informal Twitter discussions we report played a pivotal
role in this awakemng and helped hastening needed research in the region (Hicks, 2019). A few
days after the November Il event, at a meeting between the French geoscience community and
stakeholders (fundmgj agencne@}\mmlstry represcntatwesUhe Twitter exchanges were used to
demonstrate the urgcncy in funding research and surveys on the Mayotte earthquake swarm (N.

Feuillet, personal commqmcahon to RL).
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The full interactive procass o