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ABSTRACT

Paleoart is an important tool for paleobotanists
when reconstructing fossil plants and ancient
ecosystems, and communicating with diverse
audiences. Plants are fundamental components of
terrestrial ecosystems. Thus, accurately depicting
ancient plants in art is crucial for communicating
comprehensive knowledge about ancient life. Here,
we briefly review the history of paleobotanical art,
discuss the challenges when accurately depicting
plants in paleoreconstructions, and highlight recent
works that reconcile isolated plant organs into
scientifically accurate whole-plant and landscape-
level reconstructions. Historically, paleoart has
included plants as

background elements in art featuring charismatic
vertebrates, resulting in poorly depicted plants and
ecosystems. Plant blindness—the phenomenon in
which humans are more inclined to detect and
appreciate fauna than flora—is a persistent
problem for science communicators, botanists,
and paleobotanists. Although plant blindness is
rampant in 20th-century paleoart, modern paleoart
that accurately incorporates and focuses on
ancient plants can increase plant visibility in
portrayals of the geologic past.
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Art is an important tool for scientists to engage
with both scientific and general audiences (Lesen
et al., 2016). Paleontological art—or paleocart—
has been used to reconstruct extinct organisms and
environments for almost 200 years and has
influenced many of our assumptions about the
past (Davidson, 2008; Stroud, 2008; Witton et al.,
2014; Clary et al., 2022b; Manucci and Romano,
2022). Paleoart can also be useful to better
understand and advance  paleontological
paradigms—most famously, the extensive updated
paleoart that accompanied the Dinosaur
Renaissance of the late 20th century (McDermott,
2020). Paleoart includes drawings and paintings,
museum reconstructions and sculptures, as well as
documentaries, movies, and even video games;
here, we will mostly reference drawings and
paintings, the most common form of paleoart.
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Plants are fundamental for ecosystems and society,
supporting  biodiversity, terrestrial  biomass,
ecosystem structure, and as critical food and
oxygen sources for humans and other organisms.
Unfortunately, general audiences, policymakers,
and other scientists are more likely to recognize and
appreciate animals compared to plants. This
disparity, termed plant blindness (also known as
plant awareness disparity in recent years) has been
attributed to reduced funding for plant-related
projects compared to animal-focused research, as
well as a global decrease in plant-centered
education, conservation, and recognition
(Wandersee and Schussler, 1999; Drea, 2011,
Balding and Williams, 2016; Jose et al., 2019;
Margulies et al., 2019; Parsley, 2020; Brownlee et
al.,, 2021; Stagg and Dillon, 2022; Stroud et al.,
2022; Walton et al., 2023).

Paleontology is widely thought of as a “gateway
science” to other fields in science, technology,
engineering, and mathematics (STEM), and as a
way to teach broader audiences larger scientific
concepts such as evolution, mass extinctions,
climate change, and biodiversity (Moran et al.,
2015). Often, these education and outreach
initiatives include, or center on, paleoart (Burns et
al., 2003; Clary et al., 2022a; Lipps et al., 2022).
Additionally, plant fossils show how environments
have responded to climate change, and knowledge
of fossil history can be used as a rationale for the
direct conservation of plants and ecosystems (e.g.,
the UNESCO World Heritage Gondwana
Rainforests of Australia; Young and McDonald,
1987; Burnham, 2001; Wilson et al., 2011; Ivory et
al., 2016; Lézine et al., 2019; Kooyman et al.,
2020). Accurately representing fossil plants in
paleoart is fundamental for conveying information
about life in the past.

Paleoart has tended to focus on animals, with
plants seen as a backdrop or scene-setting, rather
than as “central characters” (however, see Benca
et al., 2014; Sanders, 2014; Beans, 2022; Benca,
2022). Here, we discuss how plants have been
depicted in paleoreconstructions over time within
the context of plant blindness. We also consider
the challenges facing plant paleoart and present
promising trends for the future.
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BRIEF HISTORY OF PLANT
PALEOART

Duria antiquior (“A More Ancient Dorset”),
painted by Sir Henry Thomas De la Beche in 1830
(Figure 1A), is widely considered the first example
of a new genre of art: the reconstruction of life in
the past based on scientific evidence (Rudwick,
1992, 2014; Lescaze, 2017). Although largely a
marine scene, this first paleoreconstruction included
palms and other less easily identifiable vegetation
on background landmasses. In the lithograph
versions, produced from De la Beche’s work by
George Scharf, fern-like and cycad-looking plants
are also recognizable (Rudwick, 1992; Sharpe,
2022; Sharpe and Clary, 2022).

The circulation of lithographic prints of Duria
antiquior began  the proliferation of
paleoreconstructions as a means of conveying
information about life in the deep past to broad,
non-scientific audiences from the 1830s onwards
(Clary et al., 2022a), and these illustrations
frequently incorporated detailed plant
reconstructions (Vujakovi¢, 2019; Manucci and
Romano, 2022). Christian Hohe’s final lithograph
for Georg August Goldfuss’ Petrefacta Germaniae,
produced in 1844, is an exquisitely detailed scene
from the Coal Measures with a key detailing the
plant taxa, demonstrating that Goldfuss expected
his audience to be as interested in them as in animal
fossils (Rudwick, 1992).

The importance and ubiquity of coal in people’s
everyday lives (Yuval-Naeh, 2019), combined with
popular interest in ferns and their allies
(Whittingham, 2012), meant that paleoart focusing
on Carboniferous plants was widespread in the
latter half of the 19th century (Figure 1B). For
instance, Carboniferous plants featured in Franz
Unger’s Die Urwelt in ihren verschiedenen
Bildungsperioden (“The Primeval World in Various
Developmental Periods™) published in 1851, with
artwork by Josef Kuwasseg, which inspired
Edouard Riou’s illustrations for Louis Figuier’s La
terre avant le deluge (“The Earth Before the
Flood”) in 1863 (Rudwick, 1992; Davidson, 2015;
Vujakovi¢, 2019; Collins, 2022).



Figure 1. Representative examples of plant paleoart throughout history and modern plant-centered paleoart. (A) Henry De
la Beche’s Duria antiquior. Note palms on the middle-right and some less easily identi~able vegetation on the middle-left.
(B) Lycophyte, sphenophyte, and pteridosperm taxa from the Carboniferous of the United States depicted in Underwood
(1896; artist unknown), in turn based on Dana (1874). (C) Dinosaur-centered reconstruction of the Late Cretaceous of
Argentina, with some minor plant elements in the back (Araucaria) and front right (Zamuneria) (artist: Jorge Antonio
Gonzélez, modified from Paulina-Carabajal et al., 2021). (D) Dinosaur-centered reconstruction of the Late Cretaceous of
Canada, with more prominent plant elements covering the ground (ferns), background (conifers), and with which the
dinosaurs are interacting (angiosperms) (artist: Julius T. Csotonyi, modified from Mallon and Anderson, 2013). (E)
Paleoenvironmental reconstruction of the Late Cretaceous of Argentina based on pollen data, which provides a more
regional signature. Plants depicted include ferns, palms, and conifers (artist: F. Guillén, modi~ed from Barreda et al.,
2012). (F) Paleoenvironmen-tal reconstruction of the mid-Cretaceous of West Antarctica based on pollen, geochemical,
sedimentological, and organic biomarker data, providing a more accurate depiction of the landscape. Plants depicted
included Cyathea (Cyatheaceae), Podocarpaceae, and Araucariaceae (artist: James McKay, modi~ed from Klages et al.,
2020). (G) Fossil material and reconstruction of the Early Cretaceous conifer Krassilovia mongolica and the associated leaf
morphotaxon Podozamites harrisii. From left to right: Articulated seed cones, leaves, winged seeds; and reconstruction of a
branch of K. mongolica reconciling all of the fossil elements including alternately arranged P. harrisii leafy shoots (artist:
Pollyanna von Knorring, modi~ed from Herrera et al., 2020).

All images used here are either Public Domain or have full CC-BY 4.0 rights (https://creativecommons.org/licenses/by/4.0/).
(A) Duria Antiquior [https://commons.wikimedia.org/wiki/File:Duria_Antiquior.jpg] by Henry De la Beche, 1830. Public
Domain (B) Carboniferous Pteridophyta [https:/commons.wikimedia.org/wiki/File:Our Native Ferns - Carbonifer-
ous_Pteridophyta.jpg#filelinks] by Lucien Marcus Underwood, 1896. Public Domain. (C) © 2021 Paulina-Carabajal et al.,
CC-BY-4.0 (Paulina-Carabajal et al., 2021). (D) © 2013 Mallon, Anderson, CC-BY-4.0 (Mallon and Anderson, 2013). (E) ©
2012 Barreda et al, CC-BY-4.0 (Barreda et al., 2012). (F) © 2020 Klages et al., CC-BY-4.0 [https://www.nature.com/
articles/s41586-020-2148-5/~gures/3] (Klages et al., 2020) (G) © 2020 Herrera et al, CC-BY-4.0 (Herrera et al., 2020).
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The “Classic era of paleoart” began in the 1890s in
the United States with the hugely influential work
of Charles R. Knight (Milner, 2012; Witton, 2018).
Knight was famously commissioned to create
paintings and murals for some of the largest natural
history museums in the United States (including the
American Museum of Natural History and the Field
Museum). Often collaborating extensively with
vertebrate paleontologists, Knight’s murals centered
on the charismatic extinct vertebrates at the
forefront of paleontological discovery with
naturalistic, but often homogenous, vegetation
(Vujakovi¢, 2019). However, Knight conducted
detailed research on the Gilboa forests of New York
and communicated with paleobotanist Winifred
Goldring to maximize the paleobotanical accuracy
of his plant-centered mural Devonian Forest (on
display at the Field Museum; VanAller Hernick,
2003). Meanwhile, in Europe, Czech painter
Zdenek Burian painted lavish reconstructions
including flora from Devonian to Quaternary times
(Lavas, 2016; Witton, 2018).

Unfortunately, the paleoart of the mid-late 20th
century pushed plants into the background.
Dinosaurs and other charismatic vertebrates were
the centerpieces of most paleoart from this time,
and plants were rarely given much consideration.
Monkey puzzle trees (Araucaria), cycads
(Cycadales), Williamsonia (Bennettitales), palms
(Arecaceae), and tree ferns (e.g., Cyatheales)—a
very small fraction of the known fossil floral
diversity—made up the majority of paleoartistic
reconstructions of Mesozoic vegetation. The
majority of known Mesozoic seed plants were
rarely featured in dinosaur habitats and museum
reconstructions of the time (Philippe et al., 2009;
Sanisidro and Barrén, 2016; Herrera et al., 2020).
Dinosaurs were often reconstructed standing on
dry, lifeless earth with a handful of nondescript
monkey puzzle trees in the distance, a plant-blind
art style coined by Kirk Johnson as “monkey
puzzles and parking lots” (Johnson and Troll,
2007; Figure 1C).
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The rise of the Internet and digital art at the end of
the 20th century enabled a paleoart community to
develop and thrive online (Witton, 2018).
Although tetrapod-centered approaches continued
to dominate paleoart at the start of the 21st
century (Figure 1D), some artists deliberately
flipped this orthodoxy, such as Robert Nicholls in
his reconstruction of the early Cretaceous
Antarctic  Peninsula  (McKie, 2011), and
influential practitioners such as Witton (2018)
have advocated for far greater consideration of
plants by paleoartists (Figure 1E-G).

CHALLENGES TO PLANT
PALEOART AND THE
POTENTIAL FOR SPECULATION

The fundamental challenge in paleobotany and
plant paleoart is creating whole-organism
reconstructions (Martine et al., 2019) given the
fragmentary nature of the plant fossil record
(Spicer and Thomas, 1986). The shedding and
differential preservation of various plant organs—
including leaves, wood, cones, flowers, spores or
pollen, as well as fruits and seeds—throughout the
plant life cycle result in a multitude of
disarticulated fossils produced by the same plant
(Dilcher, 1974; Kvacek, 2008; Wilf, 2008a;
Manchester et al., 2014; Cleal et al., 2021), and
whole-plant preservation is exceedingly rare (e.g.,
Boucher et al., 2003; Zamaloa et al., 2006).
Additionally, these isolated fossil organs are often
named as separate species (or even genera), which
can be confusing for non-experts and paleoartists.
For example, a single Carboniferous lycopsid tree
could be the source of at least six separate fossil
species if found in isolation (Spicer and Thomas,
1986). Similarly, the use of morphotaxa—species
or genera representing a certain morphology rather
than a biological unit—can be confusing for
paleoartists (Figure 1G). For example, the wood
genus Araucarioxylon and the leaf genus
Brachyphyllum were produced by multiple conifer
groups (Philippe et al., 2009; Philippe, 2011) but
are often reconstructed as Araucaria, fueling their
overuse in paleoart.
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Although leaves are the most abundant plant
macrofossils, leaf morphology can be highly
variable and plastic, even on leaves of the same
plant; most palecbotanists today use caution when
taxonomically identifying isolated fossil leaves
(Dilcher, 1974; Doyle, 2007; Wilf, 2008a;
Spagnuolo et al., 2022). During the 19th and 20th
centuries, numerous angiosperm leaves from the
Cretaceous and Cenozoic were inaccurately
assigned to extant genera and families, largely due
to superficial similarities. This has led many
paleoartists, especially during the 20th century, to
include genera that were likely not present (such as
Quercus, Populus, Acer, and Salix) in late
Cretaceous and early Paleogene landscape
reconstructions. Although reproductive organs—
such as fruits, seeds, flowers, and cones—are the
basis for most modern fossil plant taxonomy and
identification, they are often more delicate and
produced at much lower abundances than leaves
(Gastaldo, 1992; Cleal et al., 2021).

When  reconstructing  ancient  ecosystems,
paleoartists must also consider the scale at which
they are working. Compressed leaves have been
shown to mostly represent a snapshot of local
vegetation, with low levels of non-local influences
(Burnham, 1994, 1997; Wing and DiMichele, 1995;
Cleal et al., 2021). Conversely, pollen and spore
data can represent regional vegetation from many
habitats within a larger region (Behrensmeyer et al.,
2000; Birks et al., 2016). When combined, these
data can be used to accurately depict local (e.g.,
beside a pond) to regional (basin-level) vegetation
(Figure 1E and F; Oplustil et al., 2014; Costamagna
et al., 2018; Barreda et al., 2020; Wilf et al., 2022).
When depicting ancient landscapes, paleoartists
should also consult with scientists from other
geological disciplines (e.g., sedimentologists) to
understand the paleo-topography of the region and
how that would influence the distribution of past
vegetation.

While paleobotany deals with fragmentary
evidence, illustrations often require a well-
developed organismal concept, often based on
comparative morphology or nearest living relative
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approaches (Witmer, 1995; Witton, 2018; Martine
et al., 2019). The nature of the plant fossil record
and the difficulties associated with reconstructing
whole plants (Bateman and Hilton, 2009) imply a
certain degree of speculation regarding the
reconstruction of most plant fossils. Although the
practice of representing “known unknowns” has
become an important part of vertebrate paleoart
(Conway et al, 2013; Nieuwland, 2020),
paleoartists seem to be more cautious with plant
reconstructions.

The reason for such caution could be a lack of
accessibility to botanical and paleobotanical
knowledge, as well as limited input from scientists.
Since the late 19th century, paleoart has been
driven by commissions, most often by vertebrate
paleontologists, not paleobotanists. Scientists must
provide artists with more paleobotanical
information when possible; however, this can be a
challenge because plants and animals require
different environmental settings to fossilize and
often are not found in the same rocks
(Behrensmeyer et al.,, 2000). Navigating the
jargon-rich botanical and paleobotanical literature
can be incredibly difficult for non-experts,
especially given the decrease in botanical
education in general curricula over time (Drea,
2011; Stroud et al., 2022). Although botanical
illustration is a well-established field with a rich
history spanning centuries (Ben-Ari, 1999; Swann
and Pye, 2019; Bienvenue and Chare, 2022),
paleoartists rarely come from a formal background
in botanical illustration (Sutton, 2019; Dart and
Coiro, 2022; von Knorring and Coiro, 2022) and
instead have more varied professional stories (Orr,
2019). The expansion of paleoart-focused
education in traditional botanical illustration
curricula might provide a way forward to better
integrate these two fields.

THE FUTURE IS BRIGHT FOR
PLANT PALEOART
Over the last 20 years, scientists have made

massive advancements in understanding plant
evolution and ancient ecosystems due to the



advent of molecular data, mass digitization of natural
history collections, and new imaging and statistical
methods (Donoghue and Doyle, 2000; Bebber et al.,
2010; Amborella Genome Project, 2013; Page et al.,
2015; Caoiro et al., 2019; Leebens-Mack et al., 2019;
Bakker et al., 2020; Hedrick et al., 2020; Romero et
al., 2020; Johnson et al., 2023). Plant paleoart has also
made significant strides in accurately reconstructing
ancient plants and paleo-landscapes (see art in
Phillips and DiMichele, 1992; DiMichele et al., 2007;
Benca et al, 2014; Hetherington et al., 2016;
McElwain et al., 2021; Beans, 2022; Benca, 2022).
Fossil discoveries worldwide have yielded additional
fossil plants with connected organs, allowing for
more accurate whole-plant artistic reconstructions (art
in Sun et al., 1998, 2002; Hermsen et al., 2009; Zhang
et al., 2010; Oplustil et al., 2014; Gomez et al., 2015;
Bodnar and Escapa, 2016; Rothwell et al., 2022).
Extinct plant lineages, which often lack whole-
organismal concepts, are being reconstructed and
properly included in landscapes (Philippe et al., 2009;
Barreda et al., 2012; Wang et al., 2012a; Herrera et
al., 2020). Cretaceous charcoalified flowers, and their
incredibly detailed artistic reconstructions by
Pollyanna von Knorring and others, have provided an
unexpected window into early angiosperm evolution
(Crepet et al., 2004; Schonenberger, 2005; Crepet,
2008; Takahashi et al., 2008; Friis et al., 2011). Fossil
Lagerstétten, amber deposits, and insect damage
found on fossil plants have been shown to document
plant-insect interactions, including pollination,
herbivory and palynivory, insect mining and galling,
and insect-plant mimicry (Wilf and Labandeira, 1999;
Wilf, 2008b; see art in Wang et al., 2012b, 2014; Bao
et al., 2019; Correia et al., 2020; Cariglino et al.,
2021; Tihelka et al., 2021; Xiao et al., 2021; Prevec et
al., 2022).

Plants are emerging from the background of
ancient ecosystems in modern paleoart. The
Ancient Colorado and Ancient Denvers murals and
related museum reconstructions accurately
reconstruct the history of the Denver Basin based
on decades of detailed stratigraphic,
paleontological, and paleobotanical research and
collaboration  with  artists and  sculptors
(commissioned by Kirk Johnson and the Denver
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Museum of Nature and Science, and brought to life
by artists Jan Vriesen, Donna Braginetz, and Gary
Staab; Johnson and Raynolds, 2006; Johnson and
Stucky, 2006). These murals reconstruct ancient
environments from specific fossil localities, instead
of broad summaries of entire time periods that tend
to depict plants and animals in the same
reconstruction that did not actually coexist
(common in 20th-century paleoart). Some of the
exceptional plant-centered artwork of Smithsonian
scientific illustrator Mary Parish includes the
floristic turnover of the Carboniferous Rainforest
Collapse and the vegetation of the latest Cretaceous
(Montafiez, 2016; Sutton, 2019). The murals of Jay
Matternes expertly recreated the ecosystems of
North America throughout the Cenozoic, detailing
the diversification of modern mammal lineages and
the rise of grasslands (Carrano and Johnson, 2019).
By assembling detailed geochemical, stratigraphic,
and palynological data, Klages et al. (2020)
together with artist James McKay illustrated the
once-diverse late Cretaceous polar forests of
Antarctica (Figure 1F). Even traditional vertebrate-
centered paleoart is often more conscious of the
plant constituents than similar art 20 years ago
(Figure 1D). In recent documentaries, video games
(e.g., Saurian, Urvogel Games), and comic books,
the vegetation is carefully considered to reflect the
fossil record of the time period and region (Ehret,
2019; Parker, 2021; Clements et al., 2022; Wings
etal., 2023).

Among the resources available for plant
paleoartists, the Extinct Plant Paleoart Database
(Jud, 2020) collects examples of published paleoart
in an accessible and continuously updated format.
The database currently includes 177 references to
plant paleoart, as well as a separate list of plant
paleoartists. Although the issue of paywalls
associated with scientific journals still hinders full
accessibility to paleoartists, this represents an
important first step to increase visibility of available
resources. We hope that these recent scientific and
artistic advancements encourage paleobotanists to
continue collaborating with artists in their research
and engagement to reduce
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plant blindness and inspire future generations of
paleobiologists to study extinct plants and animals.

ACKNOWLEDGMENTS

E.J.S. and L.A.G. thank Peter Wilf for in-depth
discussions on this topic as well as Cassandra N.
Nufiez Sanchez, Rebecca Horwitt, Linda Musser,
and the Pennsylvania State University Libraries.
EJ.S. and L.A.G. are grateful for the fruitful
discussions in the Pennsylvania State University
Paleobiology Seminar and Paleobotany course on
these topics. M.C. thanks Nathan Jud, Rebecca
Dart, Ida Kalsta, Julianne Kiely, and Dolev
Fabrikant for discussions on the topic. S.L. thanks
Chris Manias and the Popularizing Palaeontology
collective for an invaluable forum to discuss this
topic. We are also grateful for thoughtful feedback
and suggestions from two anonymous reviewers.
We acknowledge financial support from NSF
Grants EAR-1925755 (to E.J.S. and L.A.G.) and
DGE-1255832 (E.J.S.).

REFERENCES

Amborella Genome Project. 2013. The Amborella
ge-nome and the evolution of flowering plants.
Science 342: 1241089.

Bakker, F. T., A. Antonelli, J. A. Clarke, J. A. Cook,
S. V. Edwards, P. G. P. Ericson, S. Faurby, et al. 2020.
The Global Museum: natural history collections and
the future of evolutionary science and public educa-
tion. PeerJ 8: €8225.

Balding, M., and K. J. H. Williams. 2016. Plant blind-
ness and the implications for plant conservation. Con-
servation Biology 30: 1192-1199.

Bao, T., B. Wang, J. Li, and D. Dilcher. 2019. Polli-
nation of Cretaceous flowers. Proceedings of the Na-
tional Academy of Sciences, USA 116: 24707—24711.

Barreda, V. D., N. R. Clneo, P. Wilf, E. D. Currano, R.
A. Scasso, and H. Brinkhuis. 2012. Cretaceous/Pa-
leogene floral turnover in Patagonia: drop in
diversity, low extinction, and a Classopollis spike. PL0oS
One 7: €52455.

270

Barreda, V. D., M. del C. Zamaloa, M. A. Gandolfo,
C. Jaramillo, and P. Wilf. 2020. Early Eocene spore
and pollen assemblages from the Laguna del Hunco
fossil lake beds, Patagonia, Argentina. International
Journal of Plant Sciences 181: 594-615.

Bateman, R. M., and J. Hilton. 2009. Palaeobotanical
systematics for the phylogenetic age: applying organ-
species, form-species and phylogenetic species con-
cepts in a framework of reconstructed fossil and extant
whole-plants. Taxon 58: 1254-1280.

Beans, C. 2022. Artists join paleobotanists to bring
ancient plants to life—and pique viewer interest.
Proceedings of the National Academy of Sciences,
USA 119: e2201070119.

Bebber, D. P., M. A. Carine, J. R. I. Wood, A. H. Wort-
ley, D. J. Harris, G. T. Prance, G. Davidse, et al. 2010.
Herbaria are a major frontier for species discovery.
Proceedings of the National Academy of Sciences, USA
107: 22169-22171.

Behrensmeyer, A. K., S. M. Kidwell, and R. A.
Gastal-do. 2000. Taphonomy and paleobiology.
Paleobiology 26: 103-147.

Ben-Ari, E. T. 1999. Better than a thousand words: bo-
tanical artists blend science and aesthetics. BioScience
49: 602—608.

Benca, J. P. 2022. Reconstructing lycopsids lost to the
deep past. In V. Bienvenue, and N. Chare [eds.]. Ani-
mals, plants and afterimages: the art and science of rep-
resenting extinction, 243-258. Berghahn Books, New
York, New York, USA.

Benca, J. P., M. H. Carlisle, S. Bergen, and C. A. E.
Stromberg. 2014. Applying morphometrics to early
land plant systematics: a new Leclercgia (Lycopsida)
species from Washington State, USA. American Jour-
nal of Botany 101: 510-520.

Bienvenue, V., and N. Chare [eds.]. 2022. Animals,
plants and afterimages: the art and science of repre-
senting extinction, 1st ed. Berghahn Books. New
York, New York, USA

Birks, H. J. B., V. A. Felde, A. E. Bjune, J.-A. Grytnes,
H. Seppd, and T. Giesecke. 2016. Does pollen-assem-
blage richness reflect floristic richness? A review of
recent developments and future challenges. Review of
Palaeobotany and Palynology 228: 1-25.



Bodnar, J., and I. H. Escapa. 2016. Towards a whole
plant reconstruction for Austrohamia (Cupressaceae):
new fossil wood from the Lower Jurassic of Argen-
tina. Review of Palaeobotany and Palynology 234:
186-197.

Boucher, L. D., S. R. Manchester, and W. S. Judd.
2003. An extinct genus of Salicaceae based on twigs
with attached flowers, fruits, and foliage from the Eo-
cene Green River Formation of Utah and Colorado,
USA. American Journal of Botany 90: 1389-1399.

Brownlee, K., K. M. Parsley, and J. L. Sabel. 2021. An
analysis of plant awareness disparity within introduc-
tory biology textbook images. Journal of Biological
Education 57: 422-431.

Burnham, R. J. 2001. Is conservation biology a
paleontological pursuit? Palaios 16: 423-424.

Burnham, R. J. 1994. Patterns in tropical leaf litter and
implications for angiosperm paleobotany. Review of
Palaeobotany and Palynology 81: 99-113.

Burnham, R. J. 1997. Stand characteristics and leaf lit-
ter composition of a dry forest hectare in Santa Rosa
National Park, Costa Rica. Biotropica 29: 384-395.

Burns, T. W., D. J. O’Connor, and S. M. Stocklmayer.
2003. Science communication: a contemporary defini-
tion. Public Understanding of Science 12: 183-202.

Cariglino, B., P. Moisan, and M. B. Lara. 2021. The
fossil record of plant-insect interactions and associated
entomofaunas in Permian and Triassic floras from
southwestern Gondwana: a review and future pros-
pects. Journal of South American Earth Sciences 111:
103512.

Carrano, M. T., and K. R. Johnson. 2019. Visions of
lost worlds: the paleoart of Jay Matternes. Smithsonian
Institution, Washington D.C., USA.

Clary, R. M., G. D. Rosenberg, and D. C. Evans.
2022a. Drawing things together with paleontological
art. In R. M. Clary, G. D. Rosenberg, and D. C. Evans
[eds.]. The evolution of paleontological art, GSA
Memoirs, 1-8. Geological Society of America,
Boulder, Colorado, USA.

Clary, R. M., G. D. Rosenberg, and D. C. Evans [eds.],
2022b. The evolution of paleontological art. GSA
Memoirs 218. Geological Society of America, Boul-
der, Colorado, USA.

271

PSB 70 (3) 2024

Cleal, C., H. S. Pardoe, C. M. Berry, B. Cascales-Mi-
fiana, B. A. S. Davis, J. B. Diez, M. V. Filipova-Mari-
nova, et al. 2021. Palaeobotanical experiences of plant
diversity in deep time. 1: How well can we identify
past plant diversity in the fossil record? Palaeogeogra-
phy, Palaeoclimatology, Palaeoecology 576: 110481.

Clements, T., J. Atterby, T. Cleary, R. P. Dearden, and
V. Rossi. 2022. The perception of palaeontology in
commercial off-the-shelf video games and an assess-
ment of their potential as educational tools. Geoscience
Communication 5: 289-306.

Coiro, M., J. A. Doyle, and J. Hilton. 2019. How deep is
the conflict between molecular and fossil evidence on
the age of angiosperms? New Phytologist 223: 83-99.

Collins, L. B. 2022. Franz Unger and plant evolution:
representations of plants through time. In R. M. Clary,
G. D. Rosenberg, and D. C. Evans [eds.]. The evolution
of paleontological art, GSA Memoirs, 67-72. Geo-
logical Society of America, Boulder, Colorado, USA.

Conway, J., C. M. Kosemen, D. Naish, and S. Hart-
man. 2013. All yesterdays: unique and speculative
views of dinosaurs and other prehistoric animals. Ir-
regular Books.

Correia, P., A. R. Bashforth, Z. Simtnek, C. J. Cleal,
A. A. S§, and C. C. Labandeira. 2020. The history of
herbivory on sphenophytes: a new calamitalean with
an insect gall from the Upper Pennsylvanian of Portu-
gal and a review of arthropod herbivory on an ancient
lineage. International Journal of Plant Sciences 181:
387-418.

Costamagna, L. G., E. Kustatscher, G. G. Scanu, M.
Del Rio, P. Pittau, and J. H. A. van Konijnenburg-van
Cittert. 2018. A palaeoenvironmental reconstruction of
the Middle Jurassic of Sardinia (Italy) based on inte-
grated palaeobotanical, palynological and lithofacies
data assessment. Palaeobiodiversity and Palaeoenvi-
ronments 98: 111-138.

Crepet, W. L. 2008. The fossil record of angiosperms:
requiem or renaissance? Annals of the Missouri Botan-
ical Garden 95: 3-33.

Crepet, W. L., K. C. Nixon, and M. A. Gandolfo. 2004.
Fossil evidence and phylogeny: the age of major an-
giosperm clades based on mesofossil and macrofossil
evidence from Cretaceous deposits. American Journal

of Botany 91: 1666-1682.



PSB 70 (3) 2024

Dana, J. D. 1874. Manual of geology, treating of the
principles of the science with special reference to
American geological history, 2nd ed. Ivison, Blake-
man, Taylor and Co, New York, New York, USA.

Dart, R., and M. Coiro. 2022. Plant paleoartists: an in-
terview with Rebecca Dart. mariocoiro.blog. Website:
https:!'mariocoiro.blog!2022!06!28!plant-paleoartists-
an-interview-with-rebecca-dart!.

Davidson, J. P. 2008. A history of paleontology illus-
tration. Indiana University Press, Bloomington, Indi-
ana, USA.

Davidson, J. P. 2015. Misunderstood marine reptiles:
late nineteenth-century artistic reconstructions of pre-
historic marine life. Transactions of the Kansas Acad-
emy of Science 118: 53-67.

Dilcher, D. L. 1974. Approaches to the identification
of angiosperm leaf remains. The Botanical Review 40:
1-157.

DiMichele, W. A., H. J. Falcon-Lang, W. John Nelson,
S. D. Elrick, and P. R. Ames. 2007. Ecological gradi-
ents within a Pennsylvanian mire forest. Geology 35:
415-418.

Donoghue, M. J., and J. A. Doyle. 2000. Seed plant
phylogeny: demise of the anthophyte hypothesis? Cur-
rent Biology 10: R106—R109.

Doyle, J. 2007. Systematic value and evolution of leaf
architecture across the angiosperms in light of molecu-
lar phylogenetic analyses. CFS Courier Forschungsin-
stitut Senckenberg 258: 21-37.

Drea, S. 2011. The end of the botany degree in the
UK. Bioscience Education 17: 1-7.

Ehret, D. 2019. Botany as a state of flow: enhancing
plant awareness through video games. Plant Science
Bulletin 65: 19-27.

Figuier, L. 1863. La terre avant le déluge, 2nd ed. Li-
brairie de la Hachette & Cie, Paris, France.

Friis, E. M., P. R. Crane, and K. R. Pedersen. 2011.
Early flowers and angiosperm evolution. Cambridge
University Press, Cambridge, UK.

Gastaldo, R. A. 1992. Taphonomic considerations for
plant evolutionary investigations. Palaeobotanist 41:
211-223.

Goldfuss, G. A. 1844. Petrefacta Germaniae tam ea
quae in Museo Universitatis regiae Boruassicae Frid-
ericiae Wilhelmiae Rhenanae servantur quam alia
guaecumque in Museis Hoeninghusiano Muensteriano
aliisque extant iconibus et descriptionibus illustrata.
List & Francke, Dusseldorf, Germany.

Gomez, B., V. Daviero-Gomez, C. Coiffard, C. Martin-
Closas, and D. L. Dilcher. 2015. Montsechia, an ancient
aquatic angiosperm. Proceedings of the National
Academy of Sciences, USA 112: 10985-10988.

Hedrick, B. P., J. M. Heberling, E. K. Meineke, K. G.
Turner, C. J. Grassa, D. S. Park, J. Kennedy, et al.
2020. Digitization and the future of natural history col-
lections. BioScience 70: 243-251.

Hermsen, E. J., E. L. Taylor, and T. N. Taylor. 20009.
Morphology and ecology of the Antarcticycas plant.
Review of Palaeobotany and Palynology 153: 108-123.

Herrera, F., G. Shi, C. Mays, N. Ichinnorov, M. Taka-
hashi, J. J. Bevitt, P. S. Herendeen, and P. R. Crane.
2020. Reconstructing Krassilovia mongolica supports
recognition of a new and unusual group of Mesozoic
conifers. PLoS One 15: e0226779.

Hetherington, A. J., C. M. Berry, and L. Dolan. 2016.
Networks of highly branched stigmarian rootlets de-
veloped on the first giant trees. Proceedings of the Na-
tional Academy of Sciences, USA 113: 6695-6700.

Ivory, S. J., R. Early, D. F. Sax, and J. Russell. 2016.
Niche expansion and temperature sensitivity of tropi-
cal African montane forests. Global Ecology and Bio-
geography 25: 693-703.

Johnson, K. R., I. F. P. Owens, and The Global Collec-
tion Group. 2023. A global approach for natural
history museum collections. Science 379: 1192-1194.

Johnson, K. R., and R. G. Raynolds. 2006. Ancient
Denvers: scenes from the past 300 million years of the
Colorado Front Range. Fulcrum Publishing, Golden,
Colorado, USA.

Johnson, K. R., and R. K. Stucky. 2006. Prehistoric
journey: a history of life on Earth. Fulcrum Publishing,
Golden, Colorado, USA.

272



Johnson, K. R., and R. Troll. 2007. Cruisin’ the fossil
freeway: an epoch tale of a scientist and an artist on
the ultimate 5,000-mile paleo road trip. 1st ed.
Fulcrum Publishing, Golden, Colorado, USA.

Jose, S. B., C.-H. Wu, and S. Kamoun. 2019. Over-
coming plant blindness in science, education, and soci-
ety. Plants, People, Planet 1: 169-172.

Jud, N. A. 2020. Extinct plant paleoart database. Web-
site: https://github.com/PaleoNate/extinct_plants.

Klages, J. P., U. Salzmann, T. Bickert, C.-D. Hillen-
brand, K. Gohl, G. Kuhn, S. M. Bohaty, et al. 2020.
Temperate rainforests near the South Pole during peak
Cretaceous warmth. Nature 580: 81-86.

Kooyman, R. M., J. Watson, and P. Wilf. 2020. Pro-
tect Australia’s Gondwana rainforests. Science 367:
1083-1083.

Kvacek, Z. 2008. Whole-plant reconstructions in fossil
angiosperm research. International Journal of Plant
Sciences 169: 918-927.

Lavas, J. R. 2016. Zden¢k Burian and the golden age
of paleo-art. Prehistoric Times 119: 29-36.

Leebens-Mack, J. H., M. S. Barker, E. J. Carpenter, M.
K. Deyholos, M. A. Gitzendanner, S. W. Graham, I.
Grosse, et al. 2019. One thousand plant transcrip-
tomes and the phylogenomics of green plants. Nature
574: 679-685.

Lescaze, Z. 2017. Paleoart: visions of the prehistoric
past. Taschen, Cologne, Germany.

Lesen, A. E., A. Rogan, and M. J. Blum. 2016. Sci-
ence communication through art: objectives, challeng-
es, and outcomes. Trends in Ecology & Evolution 31:
657-660.

Lézine, A.-M., K. lzumi, M. Kageyama, and G.
Achoundong. 2019. A 90,000-year record of Afromon-
tane forest responses to climate change. Science 363:
177-181.

Lipps, J. H., A. Vartak, T. van Eijden, C. Rajshekhar,
S. Vaddadi, and R. Vartak. 2022. Paleontological post-
age stamps in art and education. In R. M. Clary, G. D.
Rosenberg, and D. C. Evans [eds.]. The evolution of
paleontological art, GSA Memoirs, 229-225. Geologi-
cal Society of America, Boulder, Colorado, USA.

273

PSB 70 (3) 2024

Mallon, J. C., and J. S. Anderson. 2013. Skull ecomor-
phology of megaherbivorous dinosaurs from the Di-
nosaur Park Formation (upper Campanian) of Alberta,
Canada. PLoS One 8: e67182.

Manchester, S. R., L. Calvillo-Canadell, and S. R. S.
Cevallos-Ferriz. 2014. Assembling extinct plants from
their isolated parts. Boletin de la Sociedad Geoldgica
Mexicana 66: 53-63.

Manucci, F., and M. Romano. 2022. Reviewing the
iconography and the central role of ‘paleoart’: four
centuries of geo-palaeontological art. Historical Biol-
ogy 35: 1-48.

Margulies, J. D., L.-A. Bullough, A. Hinsley, D. J.
Ingram, C. Cowell, B. Goettsch, B. B. Klitgard, et al.
2019. Illegal wildlife trade and the persistence of
“plant blindness”. Plants, People, Planet 1: 173-182.

Martine, A. M., F. Ricardi-Branco, and B. Beloto. 2019.
Descricdo dos métodos paleoartisticos para reconstru-
¢Oes de animais e vegetais fosseis. Terrae Didéatica 13:
101-112.

McDermott, A. 2020. Dinosaur art evolves with new
discoveries in paleontology. Proceedings of the Na-
tional Academy of Sciences, USA 117: 2728-2731.

McElwain, J., M. H. Donnelly, and I. Glasspool. 2021.
Tropical Arctic: lost plants, future climates, and the
discovery of ancient Greenland. University of Chicago
Press, Chicago, Illinois, USA.

McKie, R. 2011. When Antarctica was a tropical para-
dise. The Observer. Website: https://www.theguardian.
com/world/2011/jul/17/antarctica-tropical-climate-co2-
research.

Milner, R. 2012. Charles R. Knight: the artist who saw
through time. Abrams, New York, New York, USA.

Montafiez, I. P. 2016. A Late Paleozoic climate win-
dow of opportunity. Proceedings of the National
Acad-emy of Sciences, USA 113: 2334-2336.

Moran, S., C. McLaughlin, B. MacFadden, E. Jacob-
be, and M. Poole. 2015. Fossil explorers. Science and
Children 53: 62—67.

Nieuwland, 1. 2020. Paleoart comes into its own. Sci-
ence 369: 148-149.


https://github.com/PaleoNate/extinct_plants.
https://www.theguardian.com/world/2011/jul/17/antarctica-tropical-climate-co2-research.
https://www.theguardian.com/world/2011/jul/17/antarctica-tropical-climate-co2-research.
https://www.theguardian.com/world/2011/jul/17/antarctica-tropical-climate-co2-research.

PSB 70 (3) 2024

Oplustil, S., J. PSenicka, J. Bek, J. Wang, Z. Feng, M.
Libertin, Z. Simtnek, et al. 2014. TO peat-forming
plant assemblage preserved in growth position by vol-
canic ash-fall: a case study from the Middle Pennsyl-
vanian of the Czech Republic. Bulletin of Geosciences
89: 773-818.

Orr, D. 2019. The survey of paleoartists, second edi-
tion. Website: https://chasmosaurs.com/survey/.

Page, L. M., B. J. MacFadden, J. A. Fortes, P. S. Soltis,
and G. Riccardi. 2015. Digitization of biodiversity col-
lections reveals biggest data on biodiversity. BioSci-
ence 65: 841-842.

Parker, T. 2021. Saurian: a field guide to Hell Creek.
H. Meyers [ed.], Titan Books, London, UK.

Parsley, K. M. 2020. Plant awareness disparity: A case
for renaming plant blindness. Plants, People, Planet 2:
598-601.

Paulina-Carabajal, A., F. T. Barrios, A. H. Méndez, .
A. Cerda, and Y.-N. Lee. 2021. A Late Cretaceous di-
nosaur and crocodyliform faunal association—based on
isolate teeth and osteoderms—at Cerro Fortaleza For-
mation (Campanian-Maastrichtian) type locality, Santa
Cruz, Argentina. PLoS One 16: e0256233.

Philippe, M. 2011. How many species of Araucarioxy-
lon? Comptes Rendus Palevol 10: 201-208.

Philippe, M., V. Daviero-Gomez, and V. Suteethorn.
2009. Silhouette and palaeoecology of Mesozoic trees
in Thailand. Geological Society, London, Special Pub-
lications 315: 85-96.

Phillips, T. L., and W. A. DiMichele. 1992. Compara-
tive ecology and life-history biology of arborescent ly-
copsids in late Carboniferous swamps of Euramerica.
Annals of the Missouri Botanical Garden 79: 560-588.

Prevec, R., A. Nel, M. O. Day, R. A. Muir, A. Matiwa-
ne, A. P. Kirkaldy, S. Moyo, et al. 2022. South African
Lagerstétte reveals middle Permian Gondwanan lake-
shore ecosystem in exquisite detail. Communications
Biology 5: 1154.

Romero, I. C., S. Kong, C. C. Fowlkes, C. Jaramillo,
M. A. Urban, F. Oboh-Ikuenobe, C. D’Apolito, and S.
W. Punyasena. 2020. Improving the taxonomy of fossil
pollen using convolutional neural networks and su-
perresolution microscopy. Proceedings of the National
Academy of Sciences, USA 117: 28496-28505.

274

Rothwell, G. W., M. T. Dunn, and A. C. Scott. 2022.
Reconstructing the Tetrastichia bupatides Gordon
plant; a Devonian—Mississippian hydrasperman gym-
nosperm from Oxroad Bay, Scotland and Ballyheigue,
Ireland. Review of Palaeobotany and Palynology 296:
104551.

Rudwick, M. J. S. 2014. Earth’s deep history: how it
was discovered and why it matters. University of Chi-
cago Press, Chicago, Illinois, USA.

Rudwick, M. J. S. 1992. Scenes from deep time: early
pictorial representations of the prehistoric world. Uni-
versity of Chicago Press, Chicago, Illinois, USA.

Sanders, R. 2014. Graduate student brings extinct
plants to life. Phys.org. Website: https://phys.org/
news/2014-04-student-extinct-life.html.

Sanisidro, O., and E. Barrén. 2016. Importancia de la
paleobotanica en las reconstrucciones paleoambien-
tales. In M. Ansén, M. Pernas Hernandez, R. Menéndez
Mufiiz, and P. A. Saura Ramos [eds.]. Lineas actuales de
investigacion en paleocarte, 19-22. Madrid, Spain,
Publisher: Universidad Complutense de Madrid.

Schonenberger, J. 2005. Rise from the ashes — the re-
construction of charcoal fossil flowers. Trends in Plant
Science 10: 436-443.

Sharpe, T. 2022. Henry De la Beche’s 1829-1830 litho-
graph, Duria antiquior. Earth Sciences History 41: 47-63.

Sharpe, T., and R. M. Clary. 2022. Henry De la
Beche’s pioneering paleoecological illustration, Duria
antiqui-or. In R. M. Clary, G. D. Rosenberg, and D. C.
Evans [eds.]. The evolution of paleontological art,
GSA Memoirs, 47-54. Geological Society of America,
Boulder, Colorado, USA.

Spagnuolo, E. J., P. Wilf, and T. Serre. 2022. Decod-
ing family-level features for modern and fossil leaves
from computer-vision heat maps. American Journal of
Botany 109: 768-788.

Spicer, R. A., and B. A. Thomas [eds.]. 1986. System-
atic and taxonomic approaches in palaeobotany. Clar-
endon Press, Oxford, UK.

Stagg, B. C., and J. Dillon. 2022. Plant awareness is
linked to plant relevance: a review of educational and
ethnobiological literature (1998-2020). Plants, People,
Planet 4: 579-592.


https://chasmosaurs.com/survey/
http://life.phys.org/

Stroud, J. P. 2008. The history of paleo-illustration.
Master of Arts in Illustration. Fashion Institute of
Technology, New York, New York, USA.

Stroud, S., M. Fennell, J. Mitchley, S. Lydon, J. Pea-
cock, and K. L. Bacon. 2022. The botanical education
extinction and the fall of plant awareness. Ecology and
Evolution 12: €9019.

Sun, G., D. L. Dilcher, S. Zheng, and Z. Zhou. 1998.
In search of the first flower: a Jurassic angiosperm,
Archaefructus, from Northeast China. Science 282:
1692-1695.

Sun, G., Q. Ji, D. L. Dilcher, S. Zheng, K. C. Nixon,
and X. Wang. 2002. Archaefructaceae, a new basal an-
giosperm family. Science 296: 899-904.

Sutton, R. 2019. Art talk with paleo artist Mary Par-
rish. National Endowment for the Arts blog. Website:
https://www.arts.gov/stories/blog/2019/art-talk-paleo-
artist-mary-parrish.

Swann, W., and M. Pye. 2019. Botany through the
looking glass: cognitive neuroscience and its role in the
use of art in botanical education. International Journal
of Innovation in Science and Mathematics Education
27:10-22.

Takahashi, M., E. M. Friis, K. Uesugi, Y. Suzuki, and P.
R. Crane. 2008. Floral evidence of Annonaceae from the
Late Cretaceous of Japan. International Journal of Plant
Sciences 169: 908-917.

Tihelka, E., L. Li, Y. Fu, Y. Su, D. Huang, and C. Cai.
2021. Angiosperm pollinivory in a Cretaceous beetle.
Nature Plants 7: 445-451.

Underwood, L. M. 1896. Our native ferns and their
allies: with synoptical descriptions of the American
Pteridophyta north of Mexico, 2nd ed. H. Holt [ed.].
Leader Pub. Co, Bloomington, Indiana, USA.

Unger, F. 1851. Die Urwelt in ihren verschiedenen Bil-
dungsperioden. S. Minsinger, Vienna, Austria.

VanAller Hernick, L. 2003. The Gilboa fossils. 1st ed. The
New York State Museum, Albany, New York, USA.

von Knorring, P., and M. Coiro. 2022. Plant pa-
leoartists: an interview with Pollyanna von Knor-ring.
mariocoiro.blog. Website: https://mariocoiro.
blog/2022/03/19/plant-paleoartists-an-interview-with-
pollyanna-von-knorring/.

275

PSB 70 (3) 2024

Vujakovi¢, P. 2019. Battle of the giants: plants versus
animals in idealised landscapes of ‘deep time’. Plants,
People, Planet 1: 188-196.

Walton, G., J. Mitchley, G. Reid, and S. Batke. 2023.
Absence of botanical European Palaeolithic cave art:
what can it tell us about plant awareness disparity?
Plants, People, Planet 5: 690-697.

Wandersee, J. H., and E. E. Schussler. 1999. Prevent-
ing plant blindness. The American Biology Teacher
61: 82-86.

Wang, J., H. W. Pfefferkorn, Y. Zhang, and Z. Feng.
2012a. Permian vegetational Pompeii from Inner Mon-
golia and its implications for landscape paleoecology and
paleobiogeography of Cathaysia. Proceedings of the
National Academy of Sciences, USA 109: 4927-4932.

Wang, M., O. Béthoux, S. Bradler, F. M. B. Jacques, Y.
Cui, and D. Ren. 2014. Under cover at pre-angiosperm
times: a cloaked phasmatodean insect from the early
Cretaceous Jehol biota. PL0oS One 9: €91290.

Wang, Y., C. C. Labandeira, C. Shih, Q. Ding, C.
Wang, Y. Zhao, and D. Ren. 2012b. Jurassic mimicry
between a hangingfly and a ginkgo from China. Pro-
ceedings of the National Academy of Sciences, USA
109: 20514-20519.

Whittingham, S. 2012. Fern fever: the story of pterid-
omania. Frances Lincoln, London, UK.

Wilf, P. 2008a. Fossil angiosperm leaves: paleobota-
ny’s difficult children prove themselves. Paleontologi-
cal Society Papers 14: 319-333.

Wilf, P. 2008b. Insect-damaged fossil leaves record
food web response to ancient climate change and ex-
tinction. New Phytologist 178: 486-502.

Wilf, P., and C. C. Labandeira. 1999. Response of
plant-insect associations to Paleocene-Eocene warm-
ing. Science 284: 2153-2156.

Wilf, P., X. Zou, M. P. Donovan, L. Kocsis, A.
Brigug-lio, D. Shaw, J. W. F. Slik, and J. J. Lambiase.
2022. First fossil-leaf floras from Brunei Darussalam
show dipterocarp dominance in Borneo by the
Pliocene. PeerJ 10: €12949.


https://www.arts.gov/stories/blog/2019/art-talk-paleo-artist-mary-parrish.
https://www.arts.gov/stories/blog/2019/art-talk-paleo-artist-mary-parrish.
https://mariocoiro.blog/2022/03/19/plant-paleoartists-an-interview-with-pollyanna-von-knorring/
https://mariocoiro.blog/2022/03/19/plant-paleoartists-an-interview-with-pollyanna-von-knorring/
https://mariocoiro.blog/2022/03/19/plant-paleoartists-an-interview-with-pollyanna-von-knorring/

PSB 70 (3) 2024

Wilson, E., K. Stimpson, D. Lloyd, and W. E. Boyd. 2011.
Promoting Gondwana: presentation of the Gondwana
Rainforests of Australia world heritage area in tourist
brochures. Journal of Heritage Tourism 6: 297-308.

Wing, S. L., and W. A. DiMichele. 1995. Conflict
between local and global changes in plant diversity
through geological time. Palaios 10: 551-564.

Wings, O., J. Fischer, J. Knuppe, H. Ahlers, S. Kdrnig,
and A.-M. Perl. 2023. Paleontology-themed comics
and graphic novels, their potential for scientific out-
reach, and the bilingual graphic novel EUROPASAU-
RUS — Life on Jurassic Islands. Geoscience Commu-
nication 6: 45-74.

Witmer, L. M. 1995. The extant phylogenetic bracket
and the importance of reconstructing soft tissues in fos-
sils. In J. J. Thomason [ed.], Functional morphology in
vertebrate paleontology, 19-33. Cambridge University
Press, New York, New York, USA.

Witton, M. P. 2018. Palacoartist’s handbook: recreat-
ing prehistoric animals in art. The Crowood Press Ltd,
Malborough, UK.

Witton, M. P., D. Naish, and J. Conway. 2014. State of
the palaeoart. Palaeontologia Electronica 17: 1-10.

Xiao, L., C. Labandeira, D. Dilcher, and D. Ren. 2021.
Florivory of Early Cretaceous flowers by functionally
diverse insects: implications for early angiosperm pol-
lination. Proceedings of the Royal Society B: Biologi-
cal Sciences 288: 20210320.

Young, P. A. R, and W. J. F. McDonald. 1987. The
distribution, composition and status of the rainforests of
southern Queensland. In G. Werren, and A. P. Kershaw
[eds.]. The rain forest legacy. Australian national rain
forest study, 119-141. Australian Government Publish-
ing Service, Canberra, Australia.

Yuval-Naeh, N. 2019. Cultivating the Carboniferous:
coal as a botanical curiosity in Victorian Culture. Vic-
torian Studies 61: 419-445.

Zamaloa, M. del C., M. A. Gandolfo, C. C. Gonzalez,
E. J. Romero, N. R. Clneo, and P. Wilf. 2006. Casu-
arinaceae from the Eocene of Patagonia, Argentina. In-
ternational Journal of Plant Sciences 167: 1279-1289.

Zhang, J.-W., J.-X. Yao, J.-R. Chen, and C.-S. Li. 2010.
A new species of Leptocycas (Zamiaceae) from the
Upper Triassic sediments of Liaoning Province, China.
Journal of Systematics and Evolution 48: 286-301.

276



