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ABSTRACT Education and public outreach activities can be challenging for most active
scientists, for very good reasons. Allotment of time to participate in outreach activities
could be a major challenge. However, when such activities are incorporated into one’s
academic and research plan, they can be enriching. Here, the author describes his
experience in what began as on one-off participation at an outreach event, leading
to a series of speaking events addressing the public at the monthly meetings of
several astronomy clubs/societies, observatories, etc. in the states of Texas, Louisiana,
New Mexico, and Colorado. They have often involved the use of motifs and characters
from popular science fiction, literature, and movies and when possible, getting the
audience actively involved in the presentations. Furthermore, the discussions following
each presentation have been enriching in terms of getting a broad perspective of the
perceptions that people in general have, regarding the origins of life, microbiology,
extremophiles, and astrobiology.
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“The miracle is this: the more we share the more we have”

-Leonard Nimoy 1931-2015

E veryone loves hearing a story. More so, if it engages and involves components they
can easily relate to. Analogies, metaphors, and similes are often tools that can be and
are used to drive home a point in both informal and formal discussions. For example,
in standup comedy shows, humor and wit play pivotal roles in getting points across. In
science and academia, most practitioners are understandably deep into the routine of
teaching classes, evaluating student’s performances, mentoring students, writing papers,
and research grants in addition to performing other duties and responsibilities required
of a faculty member or a postdoc. Time becomes a scarce commodity that gets rationed
during the course of a semester to accommodate the entire spectrum of such routine
activities.

In recent years, much onus and emphasis are given to “science outreach” (1-5).
Participation in conferences in which science is explained to an audience familiar with
science but from other disciplines is itself a form of outreach. Public outreach offers a
plethora of opportunities to explore means of making scientific ideas, concepts, and
information accessible to a general audience.

One example that is of relevance in this context is the FameLab International science
communication competition (3). Implemented by NASA's Astrobiology Program in 2012,
FameLab is designed for early career scientists with a focus on best practices of efficient
communication. The author was a participant in the inaugural FamelLab event held at
the Lunar and Planetary Institute, Houston on 13 January 2012. That first debut exposure
to “science outreach” turned out to be an eye-opener. The initial exposure to outreach
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TABLE 1 Geographical locations harboring diverse extremophiles

Landscape Location

Yellowstone National Park (6-10) Wyoming (USA)

Death Valley (11) Nevada-California (USA)
Acid mine drainage system in Iron Mountain (12) California (USA)

High altitude ecosystem in the Atacama desert (13) South America
Guaymas Basin (14) Gulf of California

White smokers near the Tonga islands (15) The Pacific

Rio Tinto (Spain) (16) Spain

Lake Tyrrell in Australia (17) Australia

Juan De Fuca Ridge (18, 19) Pacific Northwest coast (USA)
Subsurface lakes (20) Antarctica

Solfataric springs (21) Japan

Lake Natron (22, 23) Africa

Global distribution of submarine hydrothermal systems (24) Mid-oceanic ridges

through participation in the FameLab event led to a series of outreach opportunities for
the author.

PROCEDURE

A typical format of an outreach presentation addressing a lay audience that utilizes the
art of storytelling is described here. The presentation could begin with using a character
from popular science fiction, through whose “eyes” the story can be narrated. Doing so
forms a connection with the audience capturing their attention. This is then followed
by instilling a sense of adventure and travel which captures the imagination of the
audience. In order to do so, the use of such fictional characters is often combined with a
travel story, narrated as a journey across the world. Since the author’s presentations are
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Map source: mapchart (https://www.mapchart.net/world-advanced.html) was used to illustrate the Mars analog sites described by
Martins Z, et al (2017), Earth as a Tool for Astrobiology—A European Perspective. Space Science Reviews 209:43-81.

FIG 1 Slide showing some of the Mars analog sites on Earth as described by Martins et al. (27). These sites are characterized by diverse extremes of
various physical and chemical factors in which microbiological life has been found and is being explored on Earth. Mapchart [https://www.mapchart.net/
world-advanced.html (Creative Commons Attribution-ShareAlike 4.0 International License {CC BY-SA 4.0})] was used to illustrate the Mars analog sites.
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Hypersaline aqueous environments at subzero temperatures near Utqiagvik, Alaska.

Beaufort Sea

Chukehi Sea

Anchiorage
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Bering Sea

Subzero (-6°C) brines (11.5%-14% salinity concentration) from cryopegs, i.e. unfrozen sediments within

permafrost that contain relic (late Pleistocene) seawater brine, and sea-ice brines.

The cryopeg brines are home to dense bacterial communities.

Cooper ZS, Rapp JZ, Carpenter SD, Iwahana G, Eicken H, & Deming JW (2019). Distinctive microbial communities in subzero
hypersaline brines from Arctic coastal sea ice and rarely sampled cryopegs. FEMS Microbiol Ecol, 95(12). doi:10.1093/femsec/fiz166

FIG 2 Slide showing site described by Cooper et al. (29). Microbes from unfrozen sediments within permafrost containing seawater brine (hypersaline) at

extreme salinity and temperature (cold) were found here. The map was generated using Google maps (map data © 2024 Google, INEGI).

centered on astrobiology, the scope for such a theme is ample. Using a narrative style
that could be either linear or non-linear, the author takes the audience on a “virtual” trip
(through a powerpoint presentation) covering various geographical locations around the
world (Table 1).

Such a storytelling approach is effective in introducing the various conditions in
which microorganisms have been found. In doing so, attention is drawn to how some
of the conditions in these ecosystems are analogous to what is found in places like
Mars (25, 26). The audience is first introduced to the global map distribution of some
of the analog sites (Fig. 1) (27, 28). This is then followed by slides on each of the sites
explaining the conditions, such as temperature, pressure, etc. One such slide is shown
in Fig. 2 in which microbes from unfrozen sediments within permafrost containing relic
(late Pleistocene) seawater brine (hypersaline) are given as an example of microbial
occurrence at extreme salinity and temperature (cold) (29).

There is ample scope for using and referencing motifs from science fiction, literature,
poetry, and characters in the popular culture that members of the public are familiar
with. On occasions, depending on the age group of those in the audience, and their
level of interests, they have been asked to read out from the presentation (slides) playing
the role of some of the popular fictional characters. For example, someone under the
ages of 12-14 in the audience could read out a slide in which the popular character
“Extra Terrestrial (E.T.)” (30) or an “Artificial Intelligence (Al)-generated alien character”
(31) is shown “explaining” the planetary protection policy encompassing the principles of
prevention of backward and forward contamination of planetary bodies (32-34) (Fig. 3).
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Planetary protection

How can we protect other worlds
from microorganisms found on

Earth?

How can we protect other bodies

/ < v from forward contamination?

https://www.vecteezy.com/license/license_attribution_modal?id=24067646
https://www.vecteezy.com/free-photos - Free Stock photos by VecteezyFree Stock photos by Vecteezy (Al generated Free Photo )

National Academies of Sciences E, Medicine. 2021. Report Series: Committee on Planetary Protection: Evaluation of Bioburden Requirements for Mars Missions, doi:10.17226/26336.
The National Academies Press, Washington, DC.

FIG 3 Example of a slide showing the use of an Al-generated alien picture “portrait of a blue alien with smooth skin and big adorable eyes” (31) to explain the

components of Planetary Protection Policy (35).

This keeps them engaged, involved, and gets the message across. The key to the
whole process is to finish the presentation by referring to the original fictional character,
with which the presentation was started. This gives a sense of completeness to the
presentation and as personal anecdotal responses have shown, the audience remem-
bers the details better this way, as evidenced through interactions/discussions with the
members of the audience after a presentation/talk.

The initial exposure to outreach through participation in the FameLab event in 2012
was followed by an EPO (education and public outreach) talk (on “radiation resistant
microorganisms”), lasting 45-50 minutes, at the MARS FEST (Death Valley National Park),
in March 2013, addressing a gathering of more than 50 members of the general public
who were visitors at the park.

The MARS FEST presentation was instrumental in highlighting the effectiveness of
such novel means of communicating science to the general audience not familiar with
many of these scientific concepts/ideas. This then led to a series of EPO presentations at
various museums, planetariums, and the monthly meetings of astronomical societies, in
Texas, Louisiana, Colorado, and New Mexico (36—40).

These presentations have covered a broad range of topics including extremophiles
(41-45), and the highly interdisciplinary field of astrobiology (46), exo-oceans (47), space
microbiology (48-53), planetary protection policy (32-34), and the origins of life (54-58).

As recently as June 2023, a poster was presented, and a spotlight presentation was
made at the annual meeting of the American Society for Microbiology, ASM Microbe
2023, in which the author described the EPO activity to an audience comprising
academicians and researchers in the field of microbiology (59).

Societal impact and outreach

As an outcome of such active engagement in EPO, such experiences have helped in
maintaining a strong track record of supporting and mentoring minority, high school,
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undergraduate, and beginning graduate students. When their contributions have been
substantial, they have been included as co-authors in peer-reviewed publications (41, 42,
56, 60, 61).

Overall, science communication can be an avenue for honing one’s communication
skills, engaging people from various walks of life, exploring one’s creativity in meeting
the challenges such communication opportunities offer. Overall, since outreach events
are often done in an informal manner, it becomes an enriching experience for both the
communicator and those who are being communicated to.

CONCLUSION

Education and outreach activities will be increasingly relevant toward dissemination of
science to the lay audience. Our understanding of the limits of life is expanding with
the continuous discovery of microbes tolerating a broad range of physical/chemical
factors from the deep sea, below ice, hypersaline lakes to those from cleanrooms, and
the International Space Station (62-64). Several studies simulating environments such as
those occurring on Mars, Titan, etc. have been examining the effects of these conditions
on microbial survivability (65, 66), which has implications for both planetary protection
measures as well as searching for life elsewhere (67). Disseminating such knowledge as
well as from other disciplines of science to a broader audience has implications as an
educational endeavor. It has immense potential in engaging the public in science and
inculcating the spirit of inquiry and curiosity. Additionally, outreach can be a serious
hobby to pursue, and thus a “win-win” situation. Last but not the least, innovative means
of communication in science when used effectively can make an impact in the Science,
Technology, Engineering and Mathematics (STEM) fields.
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