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ABSTRACT

Rudolph Zallinger (1919-1995) was among the most influential paleoartists of the twentieth century. His
monumental murals at Yale's Peabody Museum and his published illustrations shaped scientific illustration and
public perceptions of prehistoric life for several generations. Despite their iconic status, they have been inter-
preted almost exclusively through their vertebrate reconstructions. Here we present the first comprehensive
palaeobotanical, palaeoecological, and art-historical analysis of The Age of Reptiles, The Age of Mammals, and The
Giant Golden Book of Dinosaurs. We show that vegetation provided the ecological and compositional framework
of these reconstructions, structuring geological time, environmental change, and biological evolution within
continuous visual narratives. The resulting landscapes constitute synthetic reconstructions of Earth history in
which floristic succession, ecosystem transformation, and vertebrate evolution are integrated into a coherent
explanatory model. Although some taxonomic interpretations inevitably reflect the scientific knowledge avail-
able when the works were produced, their ecological coherence and educational value remain remarkably
robust. Zallinger's reconstructions continue to provide an exceptional visual framework for understanding plant

evolution, ecosystem dynamics, and the long-term transformation of the terrestrial biosphere.

1. Introduction

Paleoart has traditionally been dominated by a zoocentric perspec-
tive (e.g. Hallett, 1986; Rudwick, 1992), emphasizing the anatomy,
morphology and behaviour of extinct animals—particularly terrestrial
vertebrates and, above all, dinosaurs (e.g. Lescaze et al., 2017, Carrano
and Johnson, 2019, Paul, 2000)—whereas vegetation has generally
remained a secondary or merely decorative component of prehistoric
scenes. Historical exceptions are both rare and unevenly distributed,
occurring mainly in nineteenth-century works (Unger, 1851,
Rossmassler, 1863, Figuier, 1872, Siegmund, 1877) or, more recently, in
palaeoecological reconstructions explicitly grounded in botanical evi-
dence (Marchetti et al., 2015, Amoros et al., 2021, Zhou et al., 2023,
Kustatscher et al., 2024, Carrion et al., 2024a, 2024b, 2026a, Amoros
and Carrion, 2025). Parallel developments include critical analyses of
palaeokitsch (Amoros and Carrion, 2025) and broader assessments of
the persistent neglect of flora and vegetation in palaeoart and the
palaeosciences (Bressan, 2012, Sanisidro and Barron, 2016, Vujakovic,
2019, Beans, 2022, Collins, 2022, Romano and Manucci, 2022, Amoros,
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2023, Spagnuolo et al., 2024, Amoros et al., 2025, Amoros and Carrion,
2026). Consequently, palaeoart has frequently remained detached from
ecosystem dynamics and landscape perspectives (Lavas, 2016, Amords,
2024). A recent synthesis has documented this persistent form of plant
blindness, identified its principal historical isolated cases, and outlined a
conceptual framework for the development of botanical paleoart
(Carrion et al., 2026b).

Among the artists who departed from this prevailing tradition,
Rudolph Zallinger deserves particular attention. Despite the remarkable
paleobotanical richness of his work, both scholarly and public interest
have focused primarily on its artistic qualities and the accuracy of its
faunal reconstructions (Paul, 2000, Volpe, 2010, Lescaze et al., 2017),
leaving its botanical and ecological dimensions largely unexplored
(Stroud et al., 2022, Amoros, 2024). Here, we re-examine Zallinger's
oeuvre from a botanical and palaeoecological perspective, arguing that
vegetation was not merely a secondary element but a scientifically
structured and integral component of his reconstruction of deep-time
landscapes.

Our analysis focuses on Zallinger’s two monumental Peabody
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Museum murals, The Age of Reptiles and The Age of Mammals, together
with the illustrations of The Giant Golden Book of Dinosaurs and Other
Prehistoric Reptiles. Botanical identifications explicitly documented in
contemporary museum guides and related sources are distinguished
from our interpretation of unlabelled elements represented in the art-
works. These identifications and interpretations were reassessed in the
light of current palaeobotanical knowledge, considering plant
morphology, growth architecture, stratigraphic distribution and
ecological context. The analysis therefore combines historical docu-
mentation with direct examination of the artworks and comparison with
current palaeobotanical and palaeoecological evidence.

2. Biographical context

Rudolph Franz Zallinger (1919-1995) ranks among the most influ-
ential figures in the history of twentieth-century paleoart. Born in
Irkutsk, Siberia, and raised in Seattle after his family emigrated to the
United States in 1924, he developed most of his professional career at
Yale University, where his long association with the Peabody Museum of
Natural History profoundly shaped both his artistic language and his
scientific outlook. From early in his career, his work was characterized
by unusually close collaboration with vertebrate palaeontologists, ge-
ologists and palaeobotanists, an interdisciplinary environment that gave
his reconstructions exceptional scientific credibility (Volpe, 2010).

After earning a Bachelor of Fine Arts from Yale in 1942, Zallinger
remained at the university as an instructor while embarking on the
project that would establish his international reputation: The Age of
Reptiles. Before beginning the mural, he completed an intensive six-
month programme of instruction in vertebrate palaeontology, compar-
ative anatomy and fossil plants under several Yale specialists, including
Richard Swann Lull, Carl O. Dunbar, G. Edward Lewis and the eminent
palaeobotanist George R. Wieland, whose pioneering studies of Ben-
nettitales had established Yale as one of the world's leading centres for
Mesozoic palaeobotany (Wieland, 1916, Rothwell and Stockey, 2002).
This interdisciplinary training immersed Zallinger in an exceptionally
rich scientific environment and undoubtedly contributed to the botan-
ical sophistication that distinguishes his prehistoric landscapes.
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Painted between 1943 and 1947, The Age of Reptiles soon became a
landmark in twentieth-century scientific illustration (Fig. 1). The
completed mural earned Zallinger the Pulitzer Foundation Fellowship in
Painting in 1949, the first major institutional recognition of its artistic
and scientific achievement. Its publication in Life magazine in 1952
subsequently brought the work to an international audience, profoundly
influencing both scientific illustration and popular perceptions of di-
nosaurs for several generations. During the following decades, he com-
bined academic appointments with commissions for museums,
publishing houses and Life magazine, becoming one of the leading sci-
entific illustrators of his generation. Works such as The Age of Reptiles
(1947), The Road to Homo sapiens—popularly known as The March of
Progress (1965)—and The Age of Mammals (1967) became enduring
icons of twentieth-century scientific visualization (Amoros and Carrion,
2026). His imagery also extended well beyond academic audiences,
influencing popular culture—including the visual conception of Godzilla
(1954)—and shaping public perceptions of prehistoric life for decades
(Wings et al., 2023).

Throughout his career, Zallinger received numerous distinctions
recognizing the exceptional integration of artistic and scientific excel-
lence achieved in his work (Amoros, 2023). Particularly significant was
the Addison Emery Verrill Medal, awarded by Yale University in 1980
for outstanding contributions to natural history, making him the first
non-scientist to receive this distinction. The official citation emphasized
his "diligent research and painstaking collaboration with scientists" and
praised his ability to transform successive geological ages into coherent
visual narratives, an assessment that aptly summarizes both the origi-
nality and the enduring significance of his oeuvre.

3. Remarks on Zallinger's mural art

The Age of Reptiles marked a turning point not only in Zallinger's
career but also in the history of scientific illustration (Volpe, 2010). The
mural transformed an initial proposal for a series of independent
paintings into a panoramic reconstruction spanning approximately 350
million years of terrestrial evolution (Fig. 2). Two decades later, The Age
of Mammals extended the same panoramic vision to the Cenozoic. Taken

Fig. 1. Rudolph Zallinger working on The Age of Reptiles mural during its execution in late 1943 (a, b) and in 1945 (c). Courtesy of the Yale Peabody Museum.
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Fig. 2. The Age of Reptiles mural in the Great Hall of the Yale Peabody Museum
of Natural History. The panoramic composition spans approximately 33.5 m
and depicts nearly 350 million years of terrestrial evolution. Photograph © Tosh
Chiang (CC BY 2.0). Mural reproduced courtesy of the Yale Peabody Museum.

together, the two murals constitute an unparalleled pictorial synthesis of
terrestrial ecosystem evolution, spanning the emergence of the first
forests to the diversification of modern mammalian communities.

Although both murals draw heavily upon vertebrate faunas from
classic North American fossil localities, they should not be interpreted as
reconstructions of individual fossil sites or geographically explicit
palaeoecosystems. Indeed, they represent synthetic reconstructions in
which emblematic taxa from different regions and stratigraphic units are
combined to evoke the ecological character of successive geological
periods. In The Age of Reptiles, for example, much of the Permian fauna
derives from the Red Beds of Texas and Oklahoma (Dimetrodon, Eda-
phosaurus, Ophiacodon), whereas the Jurassic and Cretaceous scenes are
dominated by genera closely associated with the Morrison Formation
and the western North American dinosaur record (Allosaurus, Stego-
saurus, Brontosaurus, Camptosaurus, Tyrannosaurus and Triceratops)
(Ostrom and Delevoryas, 1977, Volpe, 2010). The botanical component
follows a similarly synthetic approach, although at a different spatial
and conceptual scale. Zallinger assembled characteristic fossil
genera—including Eospermatopteris, Lepidodendron, Sigillaria, Cordaites,
Williamsonia, Cycadeoidea, Araucarites, Bjuvia and Macrotaeniopteris—to
recreate the ecological identity of successive geological intervals
(Ostrom and Delevoryas, 1977). A comparable strategy is evident in The
Age of Mammals. Here, mammalian assemblages again derive largely
from classic North American Cenozoic faunas, whereas the vegetation
increasingly consists of extant Northern Hemisphere genera (Quercus,
Acer, Ulmus, Fraxinus, Liquidambar, Taxodium, Populus and Salix) ar-
ranged to evoke recognizable forest formations rather than particular
fossil localities (Ostrom and Delevoryas, 1977, Tidwell, 2010).

4. The conception and execution of The Age of Reptiles

The final conception of The Age of Reptiles originated with Rudolph
Zallinger himself rather than with the original museum commission. The
Peabody Museum had initially envisaged a series of independent
paintings illustrating extinct animals represented by the mounted skel-
etons displayed in the Great Hall. Zallinger considered this approach
incompatible with the principles of mural painting, arguing that a
sequence of isolated images would fragment the visual experience. He
therefore proposed a continuous panoramic composition extending
across the entire east wall of the hall, allowing geological time and
vertebrate evolution to unfold as a single uninterrupted narrative
(Fig. 1).

The execution of the mural was unusual for its time because of the
technique that Zallinger selected (Scully et al., 1990, Black, 2012). He
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worked in fresco secco, or dry fresco, a technique inherited from late
medieval and early Renaissance Italy. Once the wall had been prepared
with successive coats of dry plaster, the composition was transferred
using a charcoal grid that permitted the accurate enlargement of the
full-scale design (Fig. 3). Zallinger then established the principal forms
with a monochromatic grisaille, employing burnt umber and black pig-
ments bound with a casein medium. This underpainting defined vol-
umes, light and shadow before colour was introduced. The final image
was built through successive layers of egg tempera, in which pigments
mixed with egg yolk were applied gradually over the monochromatic
base. Egg tempera produced a highly stable paint surface, remarkable
chromatic clarity and precise control over fine details (Fig. 3). According
to Zallinger, these characteristics made it possible to represent
anatomical structures, geological textures and botanical elements with a
level of accuracy that would have been difficult to achieve in buon fresco.
The method also offered the durability required for permanent exhibi-
tion in a public museum. Throughout the entire period of execution, the
Great Hall remained open to visitors. The public was therefore able to
observe the gradual development of the mural over more than three
years.

5. The botanical architecture of The Age of Reptiles

The mural extends from the Devonian to the Cretaceous, and the
succession of floras mirrors the major evolutionary stages recognized by
palaeobotanists.

5.1. Devonian—Carboniferous

The artwork opens with a scene illustrating the Devonian and the
Carboniferous (Fig. 4). The aquatic foreground, inhabited by Devonian
vertebrates such as Cheirolepis and Eusthenopteron, extends gradually
into a forest dominated by Carboniferous vegetation. Giant lycopsids
(Lepidodendron and Sigillaria) together with sphenopsids (Calamites)
occupy much of the background from the beginning of the composition,
whereas the only plant explicitly assigned to the Devonian is labelled as
the early tree Eospermatopteris. The Devonian scene reflects the palae-
obotanical knowledge available when the mural was painted. Thus,
Eospermatopteris is depicted with a crown resembling that of a tree fern,
consistent with reconstructions current during the 1940s. Subsequent
discoveries from the Gilboa fossil forest demonstrated that the trunk
historically known as Eospermatopteris was connected with the cladox-
ylopsid tree Wattieza, whose architecture differed substantially from
earlier interpretations (Stein et al., 2007).

The Carboniferous coal-swamp forest dominates the composition

Fig. 3. Original pigments, brushes and painting materials used by Rudolph
Zallinger during the execution of The Age of Reptiles. Courtesy of the Yale
Peabody Museum.
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Fig. 4. Section of The Age of Reptiles mural showing the Devonian and the Carboniferous periods. Representative plant taxa labelled in the figure include Eosper-
matopteris, Lepidodendron, Sigillaria, Calamites, Psaronius and Cordaites (after Ostrom and Delevoryas, 1977). Courtesy of the Yale Peabody Museum.

and defines the ecological character of the landscape before the
accompanying vertebrates attract the viewer's attention. Tall arbores-
cent lycopsids form the upper canopy, while arthrophytes, ferns and
juvenile vascular plants create a dense and heterogeneous understory.
The understory also includes several small lycopsid-like plants bearing
terminal strobili, which increase the physiognomic diversity of the
swamp forest without corresponding to any labelled taxon. It is also
possible that Zallinger intended to include pteridosperms among these
unlabelled elements, although their identity remains uncertain.
Particular attention was devoted to the morphology and growth ar-
chitecture of the dominant taxa. The arborescent lycopsids display their
characteristic columnar trunks surmounted by relatively small terminal
crowns, immediately distinguishing them from modern trees. Their
trunks are ornamented with the characteristic polygonal leaf cushions
left after leaf abscission, faithfully reproducing one of the most
distinctive external features of Carboniferous lycopsids. Zallinger also
incorporated elements of ontogenetic variability, depicting individuals
that differ in stature, crown development and foliage distribution rather
than repeating a single stereotyped morphology. Calamites exhibits its
articulated stems, nodal organisation and whorled branching with

comparable accuracy, faithfully reproducing the modular architecture
characteristic of these giant sphenopsids. At ground level, dense fern
communities alternate with muddy surfaces, shallow pools and open
patches of herbaceous vegetation, producing a mosaic of microhabitats
consistent with waterlogged lowland environments.

5.2. Permian

The Permian landscape represents one of the major ecological tran-
sitions in the mural, replacing the luxuriant coal-swamp vegetation of
the Carboniferous with an open landscape characterized by gymno-
spermous plants (Fig. 5). Vegetation becomes markedly less continuous,
allowing extensive areas of exposed substrate to separate individual
trees and creating a physiognomy consistent with increasingly seasonal
and comparatively drier environments. The dominant tree, identified in
the guide as Cordaites, occupies a prominent position within the
composition. Its tall trunk and broad terminal crown reproduce the
distinctive architecture traditionally attributed to this extinct gymno-
sperm, contrasting sharply with the columnar lycopsids of the preceding
Carboniferous forests. A second arborescent morphotype, although not
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Fig. 5. Enlarged detail of The Age of Reptiles mural illustrating the ecological transition from Permian gymnosperm-dominated vegetation to the more diverse Triassic
floras. Labelled plant taxa comprise Cordaites, Bjuvia, Macrotaeniopteris, Williamsonia, Wielandiella and Araucarioxylon (after Ostrom and Delevoryas, 1977). Courtesy

of the Yale Peabody Museum.

identified, displays a markedly different architecture, with a more
extensively branched crown and finer foliage. Ferns remain locally
abundant, accompanied by small sphenopsids and probable
cycadophyte-like plants. Plant communities are concentrated in discrete
patches separated by bare ground, rocky substrates and ephemeral
watercourses.

5.3. Triassic

The Triassic vegetation documents the development of structurally
complex terrestrial ecosystems following the profound ecological
disruption associated with the end-Permian crisis (Fig. 5). Tall gymno-
spermous trees, tree ferns, cycadophytes, bennettitaleans and shrubby
seed plants combine to produce architecturally diverse plant commu-
nities. The museum guide identifies Araucarioxylon, Bjuvia, Wielandiella
and Macrotaeniopteris, although the mural itself incorporates additional
unlabelled elements that further enrich the botanical composition.
Araucarioxylon forms the upper canopy through tall, straight trunks
crowned by regularly arranged branches that closely resemble the ar-
chitecture of living araucarian conifers. Together with the large tree fern
on the opposite side, it frames the Plateosaurus group and establishes the
visual balance of the composition. Large tree ferns occupy similarly
prominent positions, while Bjuvia and other cycadophyte-like plants
recur throughout the middle and lower vegetation layers. Macro-
taeniopteris contributes broad strap-shaped foliage that further increases
the taxonomic and physiognomic diversity of the understory. Vegetation
is closely integrated with the geomorphology of the landscape. Plant
density varies according to topography, with larger trees occupying the

valley floor and more favourable sites while rocky slopes remain
comparatively open. Relief, substrate and vegetation are treated as
complementary components of a single ecological reconstruction,
strengthening the environmental coherence of the scene.

5.4. Jurassic

The Jurassic vegetation represents a structurally mature, highly
diverse, plant community (Fig. 6). Conifers (Araucarites), bennettita-
leans (Williamsonia and Cycadeoidea), horsetails (Neocalamites and
Schizoneura) and ferns (Matonidium) are integrated into a scenario that
conveys the warm, humid environments traditionally associated with
Jurassic ecosystems. Tall araucarian conifers dominate the upper can-
opy, while bennettitaleans recur throughout the middle vegetation layer
as one of the characteristic components of the Jurassic flora. Ferns,
horsetails and other herbaceous plants occupy the understory and the
margins of water bodies, generating a complex vertical structure that
extends from submerged and emergent aquatic vegetation to the forest
canopy. The vegetation also plays a central role in the pictorial orga-
nization of the composition. One of the large araucarian trees occupies
the foreground, functioning as a principal compositional axis that re-
inforces perspective, frames the Allosaurus-Stegosaurus interaction and
balances the equally prominent tree fern positioned on the opposite side
of the scene. Similar relationships occur throughout the mural, where
characteristic plants serve simultaneously as botanical indicators,
ecological markers and structural elements within the visual composi-
tion. Dense fern communities occupy humid soils surrounding the water
margins, horsetails emerge from shallow wetlands, and the larger woody
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Fig. 6. Jurassic section of The Age of Reptiles mural illustrating the mature Mesozoic vegetation. Labelled taxa include Araucarites, Williamsonia, Cycadeoidea,
Matonidium, and Neocalamites (after Ostrom and Delevoryas, 1977). Courtesy of the Yale Peabody Museum.

plants are distributed across progressively drier ground. 5.5. Cretaceous

The Cretaceous vegetation completes the long botanical narrative

Fig. 7. Cretaceous section of The Age of Reptiles mural illustrating the diversification of flowering plants within Late Mesozoic ecosystems. Principal plant taxa
labelled are Magnolia, Quercus, Salix, Cornus, Ginkgo, Pandanus and Sabalites (after Ostrom and Delevoryas, 1977). Courtesy of the Yale Peabody Museum.
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developed throughout The Age of Reptiles (Fig. 7). The landscape is
dominated by flowering plants whose appearance transforms the phys-
iognomy of the forest into one that closely resembles modern temperate
and subtropical ecosystems. Gymnosperms remain important compo-
nents of the vegetation, but they now coexist with a diverse assemblage
of angiosperms that fundamentally alter the structure, texture and visual
character of the landscape. Several taxa (Quercus, Salix, Cornus,
Magnolia, Sassafras, Ginkgo, Pandanus and Sabalites) cohere to illustrate
both the diversification of flowering plants and the persistence of older
gymnosperm lineages. Deciduous trees, palm-like forms and shrubby
angiosperms create a vegetation mosaic. The increasingly irregular
canopy, dense shrub layer and abundant riparian vegetation give the
landscape a distinctly modern appearance while preserving the
ecological continuity established in the preceding Jurassic scene.

The composition is once again organized around a characteristic
botanical element. The large Pandanus occupying the foreground func-
tions as a dominant visual anchor that structures the perspective, bal-
ances the mass of the Tyrannosaurus and neighbouring dinosaurs, and
guides the viewer towards the more open landscape beyond. Similar
compositional strategies recur throughout the mural, where represen-
tative plants of each geological interval simultaneously identify the
flora, reinforce ecological interpretation and organize the pictorial
structure of the scene. The vegetation exhibits a high degree of ecolog-
ical differentiation. Moist habitats surrounding the water margins sup-
port dense herbaceous communities and riparian plants, whereas larger
trees and shrubs occupy progressively drier ground. Variation in canopy
architecture, foliage density and plant stature produces a heterogeneous
forest with numerous microhabitats, reflecting the ecological
complexity associated with Late Cretaceous terrestrial environments.
Botanical reconstruction and landscape composition reach their highest
level of integration, demonstrating that vegetation had become one of
Zallinger's principal instruments for communicating evolutionary and
environmental change across geological time.
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6. The botanical and ecological architecture of The Age of
Mammals

Unlike The Age of Reptiles, where successive geological intervals are
largely distinguished by changes in dominant plant groups, The Age of
Mammals places greater emphasis on the evolution of landscapes
themselves. Tropical forests, riparian woodlands, temperate forests,
open grasslands and cold-climate environments succeed one another in a
continuous panorama that closely mirrors the emergence of modern
terrestrial biomes. Vegetation is no longer presented primarily as taxo-
nomic documentation but as the principal expression of climatic gradi-
ents and ecological diversity. Viewed together, The Age of Reptiles and
The Age of Mammals reveal a consistent ecological philosophy underly-
ing Zallinger's work. In the former, vegetation narrates the evolutionary
history of terrestrial floras; in the latter, it narrates the emergence of the
modern world through the diversification of landscapes and biomes. The
two murals therefore complement one another, presenting parallel his-
tories of vertebrate evolution and environmental transformation across
nearly 400 million years of Earth history.

6.1. Paleocene

The opening scene of The Age of Mammals establishes the ecological
framework of the mural through the reconstruction of a luxuriant low-
land tropical rainforest (Fig. 8). Vegetation dominates both the
composition and the visual narrative, while mammals remain embedded
within a forest environment. The mural identifies a mixture of fossil and
extant plant taxa, including the fossil palm genera Sabalites and Phoe-
nicites, the climbing fern Lygodium, and broad-leaved angiosperm trees
represented by forms comparable to Liquidambar and Cornus. The ver-
tical structure is particularly well developed. Emergent broad-leaved
trees and palm groves dominate the upper canopy, whereas juvenile
palms, shrubs, climbing ferns, lianas and dense ground vegetation
generate a multilayered forest interior. Individual plants differ markedly

Fig. 8. Detail of The Age of Mammals mural showing the reconstruction of a Paleocene tropical rainforest. Representative plant taxa labelled in the figure include
Sabalites, Lygodium, Liquidambar and Cornus, among others. Courtesy of the Yale Peabody Museum.
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in crown architecture, leaf morphology and stature, avoiding repetitive
patterns and reinforcing the impression of ecological complexity. Ri-
parian vegetation surrounding the central stream further increases
habitat heterogeneity, while aquatic plants occupy the quiet waters
along the channel. A sinuous stream forms the principal compositional
axis of the scene, guiding the observer through the forest towards the
distant mountains. Among the mammals, Phenacolemur occupies the
forest canopy, while terrestrial herbivores such as Phenacodus and Tet-
raclaenodon browse within the understorey. Larger forms, including
Pantolambda and Barylambda, reinforce the impression that mammalian
diversification had already begun to exploit a variety of ecological
niches beneath an essentially modern-looking forest.

6.2. Eocene

The Eocene landscape continues the densely forested environments
established in the Paleocene while introducing a markedly more
differentiated forest structure (Fig. 9). The botanical assemblages
include fossil palms such as Phoenicites, Palmoxylon and Sabalites, which
remain conspicuous throughout the scene, but they are now accompa-
nied by a richer assemblage of broad-leaved angiosperms, including
Liquidambar (Sweet Gum), Platanus (Plane Tree), Castanea

(Chestnut), Alnus (Alder) and Kalmia (Mountain Laurel), together
with conifers represented by Metasequoia (Dawn Redwood) and Pinus.
The resulting vegetation closely resembles the mixed mesothermal for-
ests that characterized much of the Northern Hemisphere during the
Eocene climatic optimum. The vertical organization of the forest is
complex. Palms continue to punctuate the skyline, but deciduous broad-
leaved trees and conifers now occupy equally prominent positions
within the canopy. Differences in crown architecture, trunk proportions
and foliage density create a more irregular forest profile, while shrubs
and herbaceous vegetation maintain a continuous understorey. The
mammalian fauna reflects the rapid diversification of terrestrial eco-
systems during the Eocene.

Large browsing dinoceratans such as Uintatherium and Eobasileus
dominate the foreground. Primitive horses (Orohippus), early rhinocer-
otoids (Hyrachyus), carnivorous creodonts (Oxyaena) and the giant
flightless bird Gastornis occupy different sectors of the landscape,
emphasizing the increasing ecological complexity of Cenozoic terrestrial
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communities. Arboreal primates, represented by Notharctus, further
reinforce the mature forest character of the ecosystem.

6.3. Oligocene

The Oligocene landscape marks a clear transition towards cooler and
more seasonal environments while maintaining ecological continuity
with the preceding scenes (Fig. 10). The mixed forests of the Eocene give
way to a more open temperate woodland in which broad-leaved de-
ciduous trees dominate the landscape. Unlike the preceding intervals,
palms no longer constitute a conspicuous structural component, and the
vegetation assumes a configuration that closely resembles modern
temperate riverine forests. The botanical assemblage depicted by Zal-
linger reflects this transition by including Populus (Cottonwood),
Liquidambar (Red Gum), Rhus (Sumac) and Kalmia (Mountain Laurel).
Although taxonomic diversity appears less conspicuous than in the
preceding scenes, the vegetation displays a greater degree of ecological
differentiation. A meandering river provides the principal compositional
axis and structures the distribution of vegetation throughout the scene.
Aquatic macrophytes and marsh vegetation colonize the margins of the
watercourse, creating a mosaic of wetlands, gallery forests and more
open woodland. Large herbivores including Megacerops and Sub-
hyracodon browse within the open woodland, while Hyracodon occupies
more open ground. Smaller mammals such as Hypertragulus, Miohippus,
Poébrotherium and the beaver Palaeocastor illustrate the growing
ecological diversification of Oligocene communities, with species
exploiting arboreal, terrestrial and aquatic habitats. The erupting vol-
cano visible in the background introduces an additional geological
dimension without disrupting the ecological coherence of the compo-
sition. Its presence recalls the dynamic interaction between tectonic
activity, climate and biological evolution while simultaneously
enhancing the dramatic atmosphere of the landscape.

6.4. Miocene

The Miocene landscape represents one of the most profound
ecological transformations depicted in The Age of Mammals (Fig. 11).
Extensive grasslands appear for the first time as a dominant landscape
component, while woodland becomes increasingly fragmented into

Fig. 9. Section of The Age of Mammals mural illustrating the development of mixed mesothermal forests during the Eocene. Selected labelled taxa include Phoenicites,
Palmoxylon, Sabalites, Liquidambar, Platanus, Castanea, Alnus, Kalmia, Metasequoia and Pinus. Courtesy of the Yale Peabody Museum.
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Fig. 10. Detail of The Age of Mammals mural showing the Oligocene period with a transition towards temperate deciduous woodlands. Labelled plant taxa comprise

Populus, Liquidambar, Rhus and Kalmia. Courtesy of the Yale Peabody Museum.

riparian forests and scattered groves. Unlike the Paleocene and Eocene
panels, the accompanying guide identifies almost exclusively extant
plant genera, including Betula (Birch), Taxodium (Bald Cypress), Plata-
nus (Plane Tree), Quercus (Oak), Acer (Maple), Liquidambar (Red Gum),
Pinus (Pine) and Ginkgo, together with grasses and aquatic Nelumbo
(Lotus). Tree architecture reinforces ecological differentiation. Broad-
crowned deciduous trees alternate with isolated conifers and the
distinctive pyramidal silhouette of Taxodium, producing a highly varied
canopy. The large deciduous tree draped with climbing vegetation near
the centre of the composition acts as the principal visual anchor, sepa-
rating the shaded riparian woodland from the increasingly open grass-
lands extending into the distance. The mammalian fauna embraces
browsing forms such as Moropus, whereas grazing herbivores including
Merychippus, Parahippus and Aepycamelus exploit the expanding grass-
lands. Rhinoceroses (Teleoceras), gomphotheres (Gomphotherium), the
giant entelodont Daeodon, and the bear-dog Amphicyon further illustrate
the diversification of ecological niches within increasingly open envi-
ronments. Carnivores such as Machairodus occupy the higher trophic
levels, while smaller mammals exploit woodland, scrub and grassland

habitats throughout the landscape.

6.5. Pliocene

The Pliocene landscape marks the final stage in the progressive
modernization of vegetation throughout The Age of Mammals (Fig. 12).
Temperate deciduous woodland dominates the composition, while the
brilliant yellows, oranges and reds of autumn foliage introduce a level of
seasonal expression absent from the earlier Cenozoic scenes. Rather than
emphasizing extinct floras, Zallinger reconstructed forests whose
composition and appearance would be immediately recognizable today.
The mural identifies exclusively extant genera, including Acer, Quercus,
Populus, Pinus and other characteristic temperate trees. Their coexis-
tence with evergreen conifers produces a diverse forest in which con-
trasting crown architectures, foliage colours and phenological strategies
become major compositional elements. Colour itself now assumes an
ecological function, communicating seasonal rhythms while simulta-
neously articulating depth and balance across the composition. The
mammalian fauna reflects this increasing ecological complexity. Three-
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Fig. 11. Section of The Age of Mammals mural illustrating the expansion of grasslands and riparian forests during the Miocene. The labelled taxa include Betula,
Taxodium, Platanus, Quercus, Acer, Liquidambar, Pinus, Ginkgo and Nelumbo. Courtesy of the Yale Peabody Museum.

Fig. 12. Segment of The Age of Mammals mural illustrating the establishment of modern temperate landscapes during the Pliocene and Pleistocene. Representative
plant taxa include Acer, Quercus, Populus, Pinus, Liquidambar and Betula. Courtesy of the Yale Peabody Museum.

toed horses (Hipparion), mastodons, gomphotheres and browsing un- Mammals by presenting modern landscapes. Temperate deciduous
gulates occupy woodland clearings and forest margins, illustrating woodland, conifer forests, open meadows and alpine environments
communities already approaching those characteristic of the late coexist within a single panoramic composition, while snow-covered
Neogene. mountains establish an unmistakable glacial setting (Fig. 12). The

mural no longer depicts the emergence of new vegetation types but the
mature ecosystems that formed the environmental context for Late
Quaternary faunas and, ultimately, human evolution. The mural depicts
familiar modern taxa including Populus tremuloides (Quaking Aspen),

6.6. Pleistocene
The Pleistocene completes the ecological narrative of The Age of

10
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Betula papyrifera (Paper Birch), Acer (Maple), Quercus (Oak), Liquid-
ambar (Sweet Gum) and Pinus, together with extensive grasslands.
Vegetation is organized along pronounced environmental gradients.
Deciduous woodland occupies the valley floor, mixed forests develop on
intermediate slopes, conifers dominate cooler sectors, while alpine
conditions become increasingly evident towards the glaciated moun-
tains in the background. The mammalian assemblage reinforces these
environmental contrasts. Woolly mammoths (Mammuthus) dominate the
foreground, accompanied by Bison latifrons, musk oxen (Bootherium),
giant ground sloths (Megalonyx), giant beavers (Castoroides), sabre-
toothed cats (Smilodon), the giant short-faced bear (Arctodus) and
glyptodonts, while soaring birds complete the open mountain landscape.
Seasonality becomes one of the defining themes of the final panel.
Autumn foliage, evergreen conifers, permanent snowfields and open
grasslands combine to express climatic variability without resorting to
explicit explanatory devices. Vegetation communicates the environ-
mental consequences of Quaternary cooling through spatial organiza-
tion and colour.

7. Beyond the Peabody murals: The Giant Golden Book of
Dinosaurs

Zallinger's contribution to paleoart extended well beyond the Pea-
body Museum murals. Throughout the following decades he illustrated
numerous books, magazines and educational publications. Among these
works, The Giant Golden Book of Dinosaurs and Other Prehistoric Reptiles
(Watson, 1960) represents one of his finest editorial achievements.
Although intended for younger readers, the volume faithfully preserves
the artistic and scientific principles that characterize The Age of Reptiles,
while allowing individual prehistoric environments to be reconstructed
as independent ecological scenes. The first terrestrial landscapes are
reconstructed with remarkable botanical sensitivity, including low
bryophyte-like mats or simple cooksonioid vegetation carpeting the
substrate. Zallinger depicts an emerging terrestrial flora whose struc-
tural complexity conveys the ecological significance of the earliest
colonization of land (Kenrick and Crane, 1997). The Carboniferous il-
lustrations become progressively more multilayered, portraying swamp
forests dominated by giant arborescent lycophytes, prominent calam-
itean sphenopsids, tree ferns including Psaronius, and cordaitalean trees
resembling Cordaites (Taylor et al., 2009; Krings et al., 2022). Epiphytic
ferns climbing the trunks further increase the structural complexity of
the forest, producing one of the richest botanical reconstructions in the
volume. Permian vegetation reflects the progressive replacement of
hygrophilous floras by more open gymnosperm-dominated landscapes,
whereas the Triassic introduces an increasingly diversified Mesozoic
flora in which bennettitaleans resembling Williamsonia, araucarian co-
nifers, cycads and seed ferns become major structural elements of the
vegetation (Gee, 2010). Throughout the succeeding Jurassic and
Cretaceous illustrations, bennettitaleans appear with remarkable fre-
quency, suggesting that Zallinger regarded them as one of the defining
visual signatures of Mesozoic vegetation. Araucarian conifers likewise
become recurrent canopy trees, continuing a botanical narrative already
initiated by earlier cordaitalean- and voltzialean-like conifers during the
late Palaeozoic (Watson, 1960).

Taken together, these artworks show that Zallinger conceived
floristic features and vegetation landscape as far more than a pictorial
embellishment. Across different publication formats, plants consistently
function as indicators of geological age, ecological setting, climatic
conditions and compositional structure. The Golden Book therefore
strengthens the conclusion reached from the Peabody murals: Zallinger
reconstructed coherent ecosystems in which the evolution of plants and
vertebrates was woven into a unified interpretation of Earth history.

8. Cultural legacy and scientific influence

The influence of Zallinger's panoramic murals extends far beyond the
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Yale Peabody Museum. Both The Age of Reptiles and The Age of Mammals
became powerful vehicles for the dissemination of evolutionary thought
and prehistoric imagery throughout the second half of the twentieth
century. Their impact reached scientific education, popular publishing,
museum exhibition, cinema, comics and commercial illustration, mak-
ing Zallinger one of the most influential palaeoartists of the modern era
(Paul, 2000, Romano and Manucci, 2022, Amords, 2024).

A decisive moment in this process occurred in 1953, when Life
magazine reproduced Zallinger's preliminary egg-tempera study for The
Age of Reptiles as a fold-out panorama in the celebrated series The World
We Live In (Barnett, 1955). Because the original mural was too large to
reproduce, the magazine published the preparatory painting instead,
introducing the composition to millions of readers. The success of this
publication transformed a museum mural into an internationally rec-
ognised visual synthesis of Earth's history and established Zallinger's
imagery as the dominant representation of dinosaurs for several
decades.

The mural rapidly became a reference not only for the public but also
for generations of palaeontologists. Riley Black (2012) has argued that
few works of palaeoart have exercised a comparable influence on sci-
entific imagination, noting that the young Robert T. Bakker first
encountered prehistoric life through the Life reproduction of the mural
before later challenging many of its anatomical and behavioural as-
sumptions during the Dinosaur Renaissance. Ironically, one of the im-
ages that inspired a new generation of dinosaur researchers also became
the visual standard against which later reconstructions were consciously
revised.

Its cultural impact extended well beyond scientific circles. Zallinger's
celebrated profile of Tyrannosaurus influenced the design of the original
Japanese Godzilla (1954), and reproductions of the mural itself appear
during Professor Yamane's scientific presentation in the film. During the
following decades, the same image became one of the most widely
copied dinosaur representations in comics and children's literature
(Lescaze et al., 2017). Recent studies of palaeoart have demonstrated
that numerous illustrations in the Turok comic series were directly
inspired by Zallinger's compositions, particularly his iconic lateral view
of Tyrannosaurus, which became a recurring visual template throughout
the 1950s and 1960s (Wings et al., 2023). This influence culminated in
The March of Progress, arguably the most reproduced scientific illustra-
tion of the twentieth century. Although frequently -criticised for
encouraging an overly linear interpretation of human evolution (Gould,
1989), its dissemination testifies to Zallinger's unparalleled capacity to
translate complex evolutionary narratives into memorable visual form.

From the perspective of palaeoart, Zallinger occupies a position
comparable to that of Charles R. Knight and Zdenék Burian as one of the
principal architects of twentieth-century palaeontological art (Milner,
2012, Amoros, 2023). His artworks established not only the appearance
of extinct vertebrates but also the convention of presenting geological
history as a continuous ecological panorama. As recent historical ana-
lyses have emphasized, the widespread reproduction of these composi-
tions in magazines, textbooks, museum displays and popular media
ensured that Zallinger's vision became, for several generations, the ca-
nonical image of the prehistoric world (Carrion et al., 2026b, Amords
et al., 2026).

Ironically, despite the enormous attention devoted to Zallinger's di-
nosaurs and, later, to The March of Progress, the botanical dimension of
his reconstructions has received remarkably little scholarly consider-
ation. Yet the vegetation depicted in both murals provides the ecological
framework that structures the narrative, defines the character of suc-
cessive geological worlds and conveys the progressive transformation of
terrestrial ecosystems through deep time. Recognising this neglected
botanical component allows the murals to be understood not merely as
celebrated dinosaur paintings, but as comprehensive visual syntheses of
palaeoecological history.
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9. Artistic influences and visual language

Zallinger's visual language emerged from the convergence of aca-
demic painting, scientific illustration, and the American tradition of
monumental mural art (Watrous, 1950). His training at the Yale School
of Fine Arts provided him with a solid command of drawing, modelling,
perspective, and large-scale composition, all of which proved indis-
pensable for the execution of The Age of Reptiles (Amoros (2023)). The
fresco secco technique further contributed to the mural's carefully
controlled surfaces, sharply defined forms, and remarkable visual
permanence. Zallinger developed a distinctive pictorial style in which
anatomical accuracy and botanical precision were fully integrated into
landscape composition. The result may be described as a form of aca-
demic naturalism adapted to palaeontological reconstruction.

The panoramic horizons, gradual atmospheric recession, and
balanced distribution of visual masses evoke the nineteenth-century
American landscape tradition, whose representations of nature sought
to convey simultaneously spatial immensity and historical depth
(Amords, 2023). Zallinger's principal innovation lay in translating
geological time into pictorial space. Chronological succession is
embedded within the landscape itself, whose changing relief, water-
ways, atmosphere, and vegetation guide the viewer from one geological
interval to the next (Figs. 4-12). The result is not merely a sequence of
palaeontological illustrations, but a visual history of life possessing
undeniable iconographic and scenographic power.

The intellectual foundations of this conception also reveal affinities
with earlier artistic traditions. As Amoros (2024) has argued, Zallinger's
palaeoenvironmental reconstructions may be understood in relation
both to the symbolic landscapes of the Middle Ages and to the natu-
ralism of the Early Renaissance. Within these traditions, spatial depth
depended less upon atmospheric dissolution than upon the careful
organisation, relative scale, and superimposition of clearly defined
forms. A comparable principle governs Zallinger's murals, where ani-
mals, plants, and geological structures remain fully legible across suc-
cessive spatial planes. Even the most distant elements retain a
remarkable degree of descriptive precision, while depth is achieved
primarily through compositional organisation. Certain aspects of his
panoramic landscapes also recall conventions associated with Joachim
Patinir. Although no direct influence has been documented, both artists
organise their landscapes through gradual chromatic modulation,
separating successive planes without disrupting the unity of the
composition. In The Age of Reptiles, these tonal transitions sustain the
illusion of an immense, uninterrupted prehistoric world while preser-
ving overall compositional coherence. The mural's smooth surfaces,
rigorous execution, and extraordinary accumulation of biological detail
further distinguish it from the fragmented colour and perceptual
emphasis characteristic of Impressionism, bringing it instead closer to
the visual clarity traditionally associated with Renaissance painting.

Closer examination, however, reveals an intriguing compositional
tension. Despite the continuity created by colour, lighting, and land-
scape structure, many of the vertebrate figures appear to have been
conceived as relatively independent pictorial units, with the vegetation
subsequently employed to articulate the intervening spaces and soften
the transitions between successive chronological episodes. This gives
rise to what may be termed the Zallinger paradox: the simultaneous
coexistence of spatial continuity and compositional fragmentation. In-
dividual scenes retain a degree of autonomy, yet the surrounding
vegetation and the continuity of the landscape integrate them into an
apparently uninterrupted panorama.

From this perspective, the Renaissance legacy of The Age of Reptiles
extends well beyond questions of style or technique. It encompasses a
conception of nature as an ordered whole, a commitment to visual
intelligibility, and the ambition to transform an architectural surface
into a coherent representation of history. In this sense, the mural dis-
plays a structural affinity with the great narrative cycles of Renaissance
painting.
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10. The Sistine Chapel of plant evolution

Zallinger's scientific illustration and paleoart possess enduring sci-
entific, educational and outreach value. Like every scientist and scien-
tific illustrator, he was inevitably a product of his time, and the
evidential basis of his reconstructions reflected the palaeontological
knowledge available during the mid-twentieth century. The palae-
osciences are not exact sciences: hypotheses remain provisional and are
accepted because they provide the most convincing explanation for the
available evidence at a given moment. Paleoecological reconstruction is
likewise a detective enterprise, built upon fragmentary and inherently
incomplete information. Were Zallinger working today, his scientific
advisers would undoubtedly have interpreted some aspects differently,
and certain reconstructions would consequently have changed. Some
theropod dinosaurs would now be reconstructed with feathers or fila-
mentous integument, others in more agile postures (e.g. Triceratops), and
some taxa might even be represented in herds in light of current evi-
dence for social behaviour in ceratopsians, hadrosaurs and other dino-
saur groups (White, 2012, Witton, 2020, White and Naish, 2022).

The same applies to several botanical elements. We have already
discussed the case of the cladoxylopsid Eospermatopteris. Other examples
include broad-leaved plants lacking a clear taxonomic counterpart and
Cretaceous palms portrayed at an unrealistically large size (Fellman,
2008). Cycadeoidea provides perhaps the most illustrative example. In
both his murals and published illustrations, Zallinger consistently
depicted its reproductive structures as open, reflecting Wieland's euan-
thial hypothesis (1906, 1916), which regarded bennettitalean repro-
ductive organs as flower-like structures potentially related to the
ancestry of angiosperms. Zallinger's influence proved so pervasive that
this "flowering" reconstruction of Cycadeoidea is still occasionally
reproduced today, even appearing in commercially available models
despite being palaeobotanically obsolete (Carrion et al., 2026b; Amoros
et al,, 2026). In reality, the reinterpretation of the bennettitalean
reproductive organ occurred only after Zallinger had completed his
principal works. Anatomical studies by Delevoryas (1968), and espe-
cially the developmental analyses of Crepet (1974) and Stidd (1980),
demonstrated that the reproductive structures remained closed
throughout maturity and that the classical "open flower" reconstruction
lacked anatomical support. The morphology adopted by Zallinger in The
Age of Reptiles therefore reflects not artistic invention but the best sci-
entific interpretation available at the time the mural was executed.

Beyond these morphological aspects, several botanical elements
could also be revised from a geochronological perspective Williamsonia,
for example, is represented close to the Triassic-Early Jurassic transi-
tion, whereas current evidence would place it more appropriately in the
Middle Jurassic or Early Cretaceous (Lozano-Carmona and Velasco-de
Leon, 2021). Cycadeoidea itself is now regarded as principally a Late
Jurassic and Cretaceous taxon rather than an Early Jurassic element,
while Schizoneura is better considered a Permian and Triassic genus than
a Jurassic one (Taylor et al., 2009). Likewise, Neocalamites is positioned
within the Jurassic section despite being more characteristic of the
Triassic and earliest Jurassic (Kuipers et al., 2024).

These relatively minor scientific adjustments should not obscure the
broader significance of Zallinger's achievement. Leaving aside both the
enduring public fascination with dinosaurs and the inevitable scientific
obsolescence of some vertebrate reconstructions, the mural's palae-
obotanical component remains remarkably relevant. Indeed, it consti-
tutes an exceptional teaching resource for illustrating plant evolution
(Carrion, 2003). Through Zallinger's landscapes it is possible to explain
why plants and animals have followed different evolutionary trajec-
tories (Traverse, 1988), including the relative absence of mass extinc-
tions among plants and the predominance of ecological reorganisation,
rather than taxonomic collapse, following major abiotic disturbances
(Willis and McElwain, 2014). In Zallinger's reconstructions, major
vertebrate groups disappear progressively through successive geological
periods, whereas the principal reproductive lineages of plants persist. As
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a result, pteridophytes remain visible throughout the Mesozoic, while
ferns and gymnosperms continue into the Cenozoic. His reconstructions
also provide an intuitive framework for illustrating floristic turnover
driven by geophysical change and competitive displacement among
plant lineages (Bateman et al., 1998, Carrion and Cabezudo, 2003;
Devesa and Carrion, 2012). Likewise, they offer an effective means of
explaining ecological thresholds, nonlinear vegetation responses to cli-
matic change, and the transient nature of floristically defined plant
communities (DiMichele et al., 1987; Carrion et al., 2006).

Leo Hickey (1940-2013), the distinguished palaeobotanist who
served as Director of Yale's Peabody Museum of Natural History from
1982 to 1987, famously described the Museum's Great Hall as "the
Sistine Chapel of evolution" (Fellman, 2008). Few expressions better
capture the spirit of Zallinger's monumental achievement. His murals
constitute a monumental testament to the union of science and art and,
from the standpoint of palaeobotany and palaeoecology, offer a
remarkably visionary reconstruction of Earth history, decades ahead of a
discipline still largely affected by what would today be recognised as
plant blindness.
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