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onotypic:

Evolution and Adaptations of the World’s Most Distinctive Species

a BFA Thesis and Honors Capstone Exhibition by Emerson Harman, Rowan University

/Introduction

Monotypic: Evolution and Adaptations of the World’s Most Distinctive Species is
a BFA and Honors Capstone exhibition focused on introducing the public to the
unique qualities of plants and animals that are the sole extant representative of
their taxonomic family or higher classification. The exhibition is centered around
the use of illustrative infographics to effectively deliver scientific information

in an engaging manner to a wide audience. Monotypic explores the individual
evolutionary adaptations that make each of these lineages so distinct from

any of their living relatives while also touching on the interactions with their
environments, relationships with other species, and the conservation concerns
related to the species’ survival.

The organisms highlighted in this exhibition display a range of taxonomic variety,
geographic location, conservation status, and public prominence. While most
monofamilial species are relatively unknown to the general population, some
species, such as the ginkgo tree or platypus, have been made popular through
cultivation or popular media, respectively. Lack of knowledge, understanding,

or awareness is a prominentissue in species conservation. By focusing the
exhibition on primarily lesser-known species, many of which are also in need of
conservation action, the work aims to intrigue and educate the general public in
order to inspire further discussion and action.

Viewers are encouraged to be active participants in the show through a variety
of interactive elements embedded within the pieces. This includes receiving an
exhibition booklet, which provides abbreviated information about each species
with resources to learn more, as well as augmented reality elements connected
with select illustrations to highlight specific features. Integrating novel media
into printed illustrations allows viewers to become more engaged with the work
while enhancing their experience with the work.

Upon visiting the exhibit, visitors will leave with an understanding of what
monospecificity is, some examples of monotypic species, the adaptations
that make these organisms distinct, and how human activity affects their
populations. This knowledge will inspire viewers' enthusiasm to be more
cognizant of the natural world and foster a community of concerned
constituents of the Earth.

/Methods

/

/ Results

WELWITSCHIA

Welwitschia mirabilis

Endemic to the arid Namib Desert, with some individuals estimated to
the Welwitschia plant was discovered be over 1,500 years old. The plant has
by Austrian botanist Friedrich Welwitsch  only two leaves that grow continuously
in the mid-19th century. Despite living throughout its life, and goes through
in one of the harshest habitats on earth, an eight-week flowering period from
Welwitschia live for hundreds of years, January to March of each year.

INSECTS

Insects appear to be the sole pollinators
of Welwitschia. Despite being in an area
of high wind, it has been shown to have
little to no effect on pollination. The
proportion of pollinators among flies,
bees, and wasps are shown below.

Welwitschia ]

WELWITSCHIA
These plants are only found in the
Namib desert, one of the oldest

deserts in the world.

RAINWATER
Rain has been shown to be the top
source of water for Welwitschia, despite

the Namib desert having only 55 mm 0
of rain annually. Welwitschia have very

horizontal roots in the upper layers of

the earth and a relatively short taproot

compared to most desert species.

WELWITSCHIA BUGS
Probergrothius

3 METABOLIC PATHWAY

C3is a structure and method used by many
plants to make energy. It is unusual, however,

for plants such as Welwitschia to uée this
i es, as C3 plants lose
an other types andcan
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1. Briefly explain what you
know or what you think Yes
a monotypic species is.

2. Canyou list any Somewhat
organisms that are

monotypic at the family .
level or higher? No

Monotypic is a research-informed visual exhibition, combining digital illustration,
3D modeling, 3D animation, Augmented Reality (AR), and grpahic design. The
software used includes Adobe Photoshop, Adobe Illustrator, Adobe InDesign,
Adobe AfterEffects, Adobe Substance Painter, Autodesk 3D Studio Max, and
Onirix Studio.

In order to understand the impact the work, a Google Forms survey was created
to see the general population’s baseline knowledge of monotypic species

and associated concepts. The results were organized and coded by level of
knowledge, as shown below. Final scores were calculated for each individual and
compared across age range and area of study.
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;

/
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Conclusion
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/

Monotypic will conclude in a public exhibition at the Cape May Point Science
Center in Cape May, New Jersey on May 3, 2024. The public is invited to view the
artwork for the month of May. The final exhibition includes eight infographics,
one 3D animation, one AR visualization, one exhibition booklet, and an
educational game.

Outside of species shown in popular media, such as the platypus, monotypic
plants and animals are relatively unknown to the general public. This show
increases awareness of unique plants and animals, many of which are in a state
of conservation concern, and will hopefully inspire further learning.

Acknowledgements

| would like to acknowledge and thank professor Amanda Almon, MFA, CMI:

Lee Talley, Ph.D; Dustin Crowley, Ph.D; Ted Howell, Ph.D; and Susan Bowman,
MFA for being mentors and committee members for my exhibition. | would also
like to thank the Edelman College of Communication and Creative Arts and the
Martinson Honors College of Rowan University. Finally, thank you to my family
for inspiring me to love the arts and the sciences and for supporting me over the
past four years,

Citations

1.Rana, T. S, & Ranade, S. A. (2009). The enigma of monotypic taxa and their taxonomic implications. Current Science, 96(2), 219-229
https://www.jstor.org/stable/24105184

2. Common, |. F. B. (1966). A NEW FAMILY OF BOMBYCOIDEA (LEPIDOPTERA) BASED ON CARTHAEA SATURNIOIDES WALKER FROM
WESTERN AUSTRALIA. Australian Journal of Entomology, 5(1), 29-36. https://doi.org/10.1111/]1440-60551966.tb006 /3 .x

3. Oldeland, J., Gunter, F., & Jurgens, N. (2022). Ecological niche models of Welwitschia mirabilis and its subspecies in the Namib desert.
South African Journal of Botany, 148, 210-21/. https://doi.org/10.1016/].sajb.2022.04.036

4. Wan, T, Liu, Z., Leitch, I. J, Xin, H., Maggs-Kolling, G., Gong, Y., Li, Z, Marais, E., Liao, Y., Dai, C., Liu, F, Wu, Q., Song, C., Zhou, Y., Huang, W,
Jiang, K, Wang, Q,, Yang, Y., Zhixiang, Z., Wang, Q. (2021). The Welwitschia genome reveals a unique biology underpinning extreme longevity
in deserts. Nature Communications, 12(1). https://doi.org/10.1038/s41467-021-24528-4

5 Henschel, J. R, Wassenaar, T, Kanandjembo, A, Louw, M. K, Neef, G, Shuuya, T, & Soderberg, K. (2019b). Roots point to water sources of
Welwitschia mirabilis in a hyperarid desert. Ecohydrology, 12(1), e2039. https://doi.org/10.1002/eco.2039

6. Doniger, T, Adams, J. M., Marais, £, Maggs-Kolling, G, Sherman, C., Kerfahi, D., Yang, Y., & Steinberger, Y. (2020). The 'fertile island effect’
of Welwitschia plants on soil microbiota is influenced by plant gender. FEMS Microbiology Ecology, 96(11). https://doiorg/10.1093/femsec/
flaa186

/. Valverde, A., De Maavyer, P, Oberholster, T, Henschel, J. R., Louw, M. K, & Cowan, D. A. (2016). Specific Microbial Communities Associate
with the Rhizosphere of Welwitschia mirabilis, a Living Fossil. PLOS ONE, 11(4), e0153353. https://doi.org/10.13/1/journal pone.0153353

8. Wetschnig, W, & Depisch, B. (1999). Pollination Biology of Welwitschia mirabilis HOOK. f (Welwitschiaceae, Gnetopsida). Phyton-
International Journal of Experimental Botany, 39(1), 167/-183. https://www.zobodat.at/publikation_articles php?id=113844

Q. Martinez, A, Onchuru, T. O, Ingham, C. S., Sandoval-Calderon, M., Salem, H., Deckert, J., & Kaltenpoth, M. (2019). Angiosperm to
Gymnosperm hostllplant switch entails shifts in microbiota of the Welwitschia bug, Probergrothius angolensis (Distant, 1902). Molecular
Ecology, 28(23), 51/2-5187. https://doi.org/10.1111/mec 15281

Survey Score (0-71 Points)

Survey Scores by Area of Study
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62 people participated in the survey, with relatively even distribution among
areas of study. Age range had no correlation to score on the survey.
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