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PART 1

Islands covered by strange figures




Taking our stand on the Grand Plateau, fifty feet in width, to which we have arrived, we obtain a general view of a tract of several acres of ground occupied by Geological Illustrations, and including a number of islands already partly covered by strange figures, the restored forms of various animals which for many ages have ceased to live as living tribes.

SAMUEL PHILLIPS, 1856, P. 189

The concepts of Deep Time and the existence of life on Earth before humanity are, today, such well-established and ingrained facets of common knowledge that it’s difficult to imagine an existence ignorant of them. No museums full of spectacular fossils of extinct organisms. No artworks or books dedicated to the plants and animals now lost to time. And, having paused to consider the magnitude of ages represented in Earth’s rock record, no personal realization of our own, almost trivial lifespans measured against the continuum of Geological Time.

This has been the reality of experience for much of our species’ existence, however, and these circumstances only changed in the eighteenth and nineteenth centuries when the emerging fields of geology and palaeontology realized the significance of rocks and fossils, the study of which revealed the vast scale of our planet’s long history and its changing lifeforms. By the mid-1800s these disciplines had matured to the point where some order could be applied to our understanding of the distant past. We could recognize distinct periods of time and their characteristic climates, landscapes and animals, and some of the latter were considered well enough known to seem restorable: that is, sufficient details of form and appearance had been deduced to permit reasonably accurate artistic recreations of long-extinct creatures and habitats without relying wholly on speculation or guesswork.

It’s in this context that the story of the Crystal Palace Dinosaurs has its origins: a project by enterprising individuals, bold scientists and ambitious artists who were comfortable enough with extinct animals and geological history to attempt to capture them in concrete and iron, while also seeking to capitalize on their educational and commercial value. Our efforts to explore the artistic and scientific history of the Crystal Palace Dinosaurs and their Geological Court home must thus begin here, by appreciating the circumstances under which they were conceived and built, the people who designed and constructed them, and the philosophies that informed their execution.









CHAPTER 1

Historic prehistory in South London






The sprawling suburbs of London seem like the last place on Earth to find a long-surviving population of extinct creatures, but should you travel to Crystal Palace Park in the southeast region of the city you will encounter thirty prehistoric residents that have lived alongside Londoners for over 150 years. These antediluvian animals are, today, fairly unassuming presences on their artificial islands and many bear scars from long-term exposure to the famously changeable British weather, as well as encounters with the British public. But this inauspicious modern appearance is a pale reflection of their past glory and significance to the history of science and public education, nor does it reflect the zeal and enthusiasm they inspire among scholars, artists and the public. These are, of course, the famous Crystal Palace Dinosaurs: Victorian-age sculptures and associated landscaping that recreated extinct animals and geological features as understood by scientists in the 1850s.

The story of how dinosaurs and other extinct creatures came to dwell in suburban London is well known to anyone with a passing interest in the history of palaeontological science, and especially so among dinosaur fans. They are remnants of the Crystal Palace Park, a grand experiment with scientific communication that publicly celebrated education, innovation and commerce from 1854 to 1936. The centrepiece of this extravaganza was the titular Crystal Palace: a vast glass, iron and timber building that housed exhibitions dedicated to the very finest art, science and culture from the Victorian world. The amazing and huge exhibits held inside the Palace were only surpassed by the grandiose fountains, statues and gardens of the capacious, sloping park grounds.




Fig. 1.1 A selection of the Crystal Palace Dinosaurs, a remarkable collection of Victorian palaeontological reconstructions and recreated geological strata located in Penge, south London. Here, the three dinosaur species, Teleosaurus, various plesiosaurs and the Oolite outcrops can be seen – just a subset of this amazing historic site. (2015)






Fig. 1.2 The amazing Crystal Palace and Terrace at Sydenham in their nineteenth-century heyday. The Crystal Palace Dinosaurs were part of a grand exhibition of Victorian science, culture and engineering displayed in and around this enormous building. The park grounds and terrace structure can still be found in southern London today, but the Palace itself was destroyed in a huge fire in 1936.






Fig. 1.3 Map of the Crystal Palace grounds, 1857. The park is approximately 1.2 × 0.8km and was, during the Crystal Palace era, filled with attractions, exhibitions, gardens and fountains. The prehistoric animals and geological landscape are located in the lower left region of the park, the geographic southeast (‘N’ in the legend of this map). Some details of lake size, boundaries and relative land areas are inaccurate in this graphic.



Excellent records of the building and its gardens show an extraordinary commitment to scale and ambition, a feat rarely matched among purely educational and cultural projects (Beaver, 1986; Leith, 2005). But despite tremendous effort and investment, the Crystal Palace had a difficult history, and a great fire in November 1936 marked the final end of a long, arduous story. Without the Palace as a focal point, the ownership and function of the park changed significantly as its grounds were modified to suit their new role as one of London’s green public spaces. Much of the park was renovated to accommodate sports facilities and concert venues, leaving only a few statues and the foundations of the Palace as reminders of long past glory days.

The Crystal Palace Dinosaurs were among these surviving elements. Tucked away in the southeast corner of the park, the prehistoric models and their manufactured landscape were untouched by the fire that consumed the Palace and they have continued to exist more or less, to the modern day entirely as they were in the Victorian era, even escaping the bombing raids that razed London in the Second World War. Created as representations of prehistory, the Crystal Palace Dinosaurs have since attained a historic significance of their own, becoming enduring monuments to Victorian ideals as well as witnesses to many political and cultural changes in the last 170 years.

Strictly speaking, only four of the Crystal Palace Dinosaur models are true dinosaurs, but this term has come to encapsulate the entirety of the Crystal Palace display in lieu of a more convenient or appropriate title. In truth, the label of ‘Crystal Palace Dinosaurs’ undersells their full extent. The entire display actually took up a whole region of Crystal Palace Park known as the ‘Geological Court’, which initially contained landscaped islands and lakes, numerous recreated geological features and extinct plants, as well as at least thirty-seven models of over twenty-one species of extinct mammals and mammal-relatives, dinosaurs, flying and swimming reptiles, and prehistoric ‘amphibians’. Built in the early 1850s and unveiled to the public in 1854–55, many more sculptures and geological features were planned but the Court was never finished thanks to the struggling finances of the Crystal Palace Project. What we see today is somewhere between one-half and two-thirds of the envisioned display.




Fig. 1.4 The Geological Court, the term originally used to describe the Crystal Palace Dinosaurs and their associated geological displays, in 1854. Approximately half of the planned Geological Court was achieved before work ceased: this map shows both completed, planned and now missing components. Most of the elements built for the Geological Court survive today, albeit often in states of disrepair.






Fig. 1.5 The palaeontological inventory of the Geological Court. Red text and images indicate lost elements.






Fig. 1.6 An underappreciated aspect of the Geological Court are the Geological Illustrations: recreations of the same British rock outcrops that provided the fossil basis for the animal restorations. These simulated cliffs, escarpments and exposures were created at great expense and labour by importing the exact rock types they represent from quarries around the UK. Here, a stack of Oolitic limestone is seen behind the Teleosaurus. (2021)






Fig. 1.7 A northeasterly view of the Secondary Island, the home to the most famous denizens of the Geological Court. This vantage point shows a view through one hundred million years of history and would have been, for many visitors in the mid-1800s, their first exposure to concepts such as Deep Time, extinct animals and geological theory. (2015)



The sculptures were primarily the work of the master natural history artist and palaeoartist Benjamin Waterhouse Hawkins and – ostensibly – his consultant Professor Richard Owen, while the geological displays and landscape were designed by geologist David Thomas Ansted and executed by the mining engineer James Campbell. Although many components of the recreated geology and animals are now scientifically dated, the Crystal Palace Dinosaurs are internationally recognized for their importance to the history of Earth sciences, the democratization of geology and palaeontology, and our capacity to visualize long-extinct organisms and landscapes. They can still be freely visited today and continue to captivate, educate and enthral the public, although some original components – including multiple animal sculptures and many of the original ‘Geological Illustrations’ – have been lost or damaged. Periodic rounds of conservation have made efforts of various success to reset the Geological Court to a condition like that of 1854, but the age of the recreated geological features and sculptures leaves them vulnerable to extremes of climate and reckless visitors.

The historic significance of the Crystal Palace Dinosaurs

The basic history and importance of the Crystal Palace Dinosaurs will be familiar to many readers, as will be the scientific fields they have most relevance to. They were especially critical to the development of nineteenth-century geology and palaeontology, but constant retelling of their story has seen certain details lost or mischaracterized to the extent that we must straighten out some common misconceptions before delving deeper into their history.




A Fig. 1.8 The Crystal Palace Dinosaurs were not the first life reconstructions of extinct animals but actually followed several decades of palaeoartistry. They are, however, highly significant works of early palaeoart that equal other important early works of the genre, including (A) Henry De La Beche’s Duria Antiquior (1830), the first fully realized palaeoartwork, showing a scene of Jurassic Dorset; and (B) Georg August Goldfuss’s Jura Formation (1831), an illustration based on and advancing some of the concepts shown in Duria Antiquior. Such artworks represented the conceptual acme of palaeoart until the development of the Crystal Palace Dinosaurs in the early 1850s.



Among these is the idea that the Crystal Palace Dinosaurs were the first life reconstructions of prehistoric animals or, at least, the first flesh reconstructions of dinosaurs. Neither of these claims is true. The Geological Court contains a few reconstructions that, to our knowledge, might be the first attempts at restoring the life appearance of certain species (Mosasaurus, the giant pterosaurs, Dicynodon and others) but most of the extinct animals at Crystal Palace had been restored by other artists before 1854 – albeit sometimes in dramatically different guises. Dinosaurs were among these, being first recreated in art during the 1830s. Indeed, palaeoart, the specialized branch of natural history art concerned with the reconstruction of extinct organisms and ancient landscapes, was already a well-established genre before work commenced on the Geological Court. The concept of scientifically reconstructing extinct organisms in art seems to have begun around 1800 (Taquet and Padian, 2004), so the Crystal Palace Company’s idea of restoring extinct species was far from novel. What was novel, however, was the creation of life-size, three-dimensional reconstructions: before Crystal Palace, most or all palaeoart was two-dimensional and produced to scale.

Another misconception is that the Crystal Palace Dinosaurs represent the earliest ideas of how scientists interpreted extinct life. This is also untrue. Our knowledge of fossil organisms was, in some cases, decades ahead of that which informed the first life restorations of extinct animals, such that the sculptures at Crystal Palace actually represent second or third generations of palaeontological interpretation. This is especially so for the three dinosaur species which, in being more obviously ‘mammalian’ than stereotypically ‘reptilian’ in form, had advanced from notions of dinosaurs as giant, lizard-like animals towards modern concepts of dinosaurs as upright, active, warm-blooded creatures. It’s accurate to regard the Geological Court as capturing early interpretations of extinct life, but they represent several decades of scientific advancement from the first.




Fig. 1.9 Early to mid-nineteenth-century palaeoart of fossil reptiles depicted radically different, and substantially less accurate, reconstructions to those featured at Crystal Palace. (A) Reptiles Restored, the Remains of Which Are To Be Found in a Fossil State in Tilgate Forest, Sussex (1833) by George Scharf, featuring Iguanodon, Hylaeosaurus and other reptiles; (B) The Ancient Weald of Sussex (1838) by George Nibbs, with Iguanodon and Megalosaurus alongside marine reptiles; (C) John Martin’s The Sea Dragons as They Lived (1840); (D) Martin’s The Age of Reptiles (1842), showing plesiosaurs, an assumed ichthyosaur and pterosaur – the identity of the largest reptile is uncertain – it is possibly Megalosaurus, based on its terrestrial habits and similarity to Martin’s other dinosaur artwork; (E) frontispiece of John Mill’s The Fossil Spirit: A Boy’s Dream of Geology (1854), featuring an assumed Iguanodon; (F) Josef Kuwasseg’s c. 1850 Iguanodon from Franz Unger’s Die Urwelt in ihren verschiedenen Bildungsperioden, one of the most influential dinosaur reconstructions of the nineteenth century.






Fig. 1.10 Often thought of as an especially early event in palaeontological history, the Geological Court was actually built upon several decades of geological and palaeontological work. Fossils of species like Megaloceros had been known for over 150 years before the Crystal Palace Park was conceived. (2017)



A third major misinterpretation of the Geological Court restorations is that they are, by virtue of their age, archaic and simplistic restorations that are not as sophisticated as modern palaeoart. While the vintage nature of the science informing the Crystal Palace sculptures is undeniable, their rendering and execution is far from simplistic. To the contrary, the Crystal Palace Dinosaurs have an attention to anatomical detail and form that transcends many later palaeoart sculptures, including many made today. In terms of presenting realistic posing and behavioural depictions, the palaeoart of Crystal Palace was far ahead of the fantastical, melodramatic compositions which had characterized the genre in the early 1800s. Many early artworks of fossil reptiles, for example, owe much to classical depictions of dragons with their serpentine spiralled tails and gurning, toothy mouths (see Fig. 1.9). For all their scientific flaws, Hawkins’ extinct reptiles avoided all these conventions and look conceivably real.

These common misconceptions demonstrate that appreciating the Crystal Palace Dinosaurs is reliant on an accurate understanding of their historic context. Geological disciplines had been studied for several generations by the time the Crystal Palace Dinosaurs were constructed, such that, while our knowledge of extinct organisms, Deep Time, and the geological evolution of our planet was still very incomplete, we were far from naive or clueless about such topics. Geologists and palaeontologists had been constructing scientifically-based, evidence-led interpretations of prehistoric Earth since the 1700s, and developments in geosciences moved rapidly throughout the nineteenth century. Fuelled by sharpened scientific principles and revelations about the nature of reality discovered during the seventeenth and eighteenth centuries (the ‘Age of Enlightenment’), early Earth scientists documented vast amounts of geological and palaeontological data and established fundamental concepts essential to the study of prehistoric Earth. These included the extreme age of our planet, the changing nature of our landscapes and lifeforms, and biological extinction. More sophisticated understandings of these topics and other important theories would come later, including biological evolution through the process of natural selection, the accruement of vast fossil collections representing the diversity of life through time, and an accurate estimate of the age of the Earth. But the work of geologists and palaeontologists in the early nineteenth century laid the groundwork for a radical re-thinking of humanity’s place in history. Life on Earth had existed before humankind, perhaps for a considerable amount of time, populated by now-extinct lifeforms unrecognizable to modern eyes.

But while the academic world was increasingly comfortable with reconstructing the past through scientific means, the general public of the early 1800s remained mostly unaware of prehistoric worlds and long-extinct animals. Museums existed but had yet to develop the extensive natural history collections, universal public access, and accessible interpretation methods that we associate with museums today. Indeed, the very concept of our modern natural history museums was a development of the late nineteenth century: a product of growing interest in biology and geology and the realization that such disciplines warranted their own archives and public galleries (Farber, 1982). The public displays of geology that existed before this were sombre, cabinet-lined rooms full of catalogued but largely unexplained extinct shellfish, broken fossil bones and geological specimens, and thus not especially welcoming or accessible to lay audiences. These would have been exciting treasure troves for specialists, but a lack of interpretation and explanation would have made them uninformative and uninteresting to the public at large.

On top of this, a major element missing from geoscience communication in the early 1800s was palaeoart. The first palaeoartworks (see Fig. 1.8) were produced by the same learned figures that were studying rocks and fossils for their own scholarly pursuits, and their artworks were almost exclusively circulated among wealthy academics (Rudwick, 1992; Lescaze, 2018; Witton, 2018). The strength of palaeoart as a public education tool – with its ability to communicate much about prehistoric life without the need for lengthy explanations or scientific jargon – had not yet been identified, and use of the genre only stepped slightly in this direction when palaeoart entered use in universities as a teaching aid. Geology and palaeontology were popular hobbies in the nineteenth century but palaeoart was not yet a major facet of these interests, and it was never given a grand stage when featured in books or periodicals. Early scholars saw the reconstruction of fossil animals as a useful illustrative exercise, but also as secondary to primary data sources such as fossils or restored skeletons.

The Crystal Palace Dinosaurs represented a marked departure from this. This grand public display featured cutting-edge geological and palaeontological science in an accessible and exciting fashion, showcasing new and wholly unusual fossil animals discovered in the early 1800s alongside a geological backdrop that emphasized the antiquity of the Earth. For visitors without the time and resources to pursue geology as a hobby, this was surely the first time they would have come face-to-face with these mind-bending concepts.




Fig. 1.11 Several displays in the Geological Court have become truly iconic, highly influential works of palaeoart. Among them are the two Iguanodon reconstructions, famously restored as rhinoceros-like quadrupeds owing to our partial understanding of their anatomy in the 1850s. These models are often characterized as wholly inaccurate, but actually represented a significant step forward in our reconstructions of dinosaurs. (2017)



Thanks to the reality of life before humanity, spectacular extinct species, and the unfathomable depth of geological time being rote parts of most childhood educations today, we can only imagine what it was like to learn these facts as older, more experienced individuals who had previously felt confident in their place in the world. What must it have been like to learn that giant reptiles once walked where we now stand, or that the rocks and landscapes around us were far older than anyone had imagined? The construction of the Geological Court allowed core concepts of Earth sciences to enter public consciousness in a major way: an important, spectacular and creative introduction of prehistoric life and geological principles to mainstream society.

It is no exaggeration to say that the Crystal Palace Dinosaurs were a great influence on the next two centuries of palaeontological outreach and artwork, as well as the commercialization of prehistory. Though educational in purpose, the Crystal Palace was a private enterprise that monetized enlightenment: if you wanted to see the best of Victorian culture, engineering and science, you had to purchase a ticket. The Geological Court can thus be viewed as a rare fusion between a major business opportunity, palaeontological science and public education, leading to an impressive list of accolades. This was the first public-focused exhibit of life before humanity; the first attempt to reconstruct models of ancient species and landscapes at life-size; the first investment of large amounts of capital into the portrayal of prehistoric life; the first realization of the formidable power of prehistoric subjects in advertising and merchandising; and the first palaeoart project to explicitly emphasize the fusion between science and artistry.

It is little wonder that, for several decades after their construction, many artists simply replicated the Crystal Palace restorations when executing artwork of prehistoric animals. It is difficult to think of a singular event combining the same corporate, palaeontological and artistic interests at such scale, and having the same cultural impact, as the Crystal Palace Dinosaurs. Perhaps the release of the 1993 film Jurassic Park is the only comparable milestone: a film which famously modernized portrayals of dinosaurs using state of the art special effects and cutting-edge palaeontological science, and had a similar game-changing effect on public concepts of prehistoric life.




Fig. 1.12 One of the best-known images of the Crystal Palace Dinosaurs: an engraving of Benjamin Waterhouse Hawkins’ workshed based on a photograph taken by Philip Henry Delamotte. This image was created for promotional purposes, appearing in a December 1853 edition of the Illustrated London News: even in the 1850s, the star-power of extinct animals was a powerful advertising agent. The clay mould of the Iguanodon dominates the scene, surrounded by Palaeotherium magnum, Hylaeosaurus, ‘Labyrinthodon pachygnathus’ and ‘Dicynodon strigiceps’.



Today, the Crystal Palace Dinosaurs have a devout following among palaeontological enthusiasts. They are seen as a window into mid-Victorian geosciences: a physical reminder of the ideas, philosophies and individuals who shaped the early development of palaeontology and geology. They have become part of the established canon of palaeontological history with countless books, articles and documentaries recounting their significance to the study of extinct life, and especially the early study of dinosaurs.

Plans to produce prehistoric statues during the mid-nineteenth century were hatched elsewhere, such as France (Knoll and López-Antoñanzas, 2010), the United States (e.g. Bramwell and Peck, 2008) and Russia (see Chapter 12), but most were never executed, making Crystal Palace a unique and important insight into nineteenth-century palaeoart and science communication. The Geological Court has accordingly been the focus of much academic interest, inspired a number of artists and authors, and attracts visitors from distant parts of the globe to see the only life-sized Victorian models of extinct animals on the planet.

Not all coverage of the Crystal Palace Dinosaurs has been positive, however, and they have long endured detraction from critics about their outdated depictions of prehistoric life. The cruellest criticisms see them cast as laughable or misleading attempts at reconstructing fossil worlds and, for being so outdated, having no relevance to modern science. Remarks of this nature are not new, being shared by critics from the day the park opened in 1854, and are still made today.

To anyone interested in the history of palaeontology and palaeoart, some of these observations are obvious to a degree of pointlessness, and they also miss the point that all artistic and scientific work must be evaluated in an appropriate historic context. Of course the Crystal Palace Dinosaurs are scientifically outdated, as they were by the late 1800s, because they represent an early interpretation of extinct life in a fast-moving scientific discipline now over two centuries old. A fairer and more nuanced take on the Geological Court and its inhabitants views them as a fascinating case study in scientific communication. The relative infancy of Earth sciences in the 1850s may have made it presumptuous or arrogant to assume we could capture in concrete and iron what had only been partially understood from fossils but, conversely, the history of science shows that few hypotheses and theories escape revision over time, and that science communicators can do no more than present snapshots of contemporary understanding to the public.

There is much to discuss around this point, both in context of vintage examples like the Crystal Palace Dinosaurs as well as the modern sensationalization of scientific stories that prioritize publicity over academic rigour. To disregard the Crystal Palace Dinosaurs for merely being old and scientifically inaccurate is not only unfair to their creators, but also ignores the lessons they impart about the scientific process and public education.

A familiar story, an enduring enigma, and an ongoing conservation risk

It is this sort of discussion that underscores the iconic status of the Crystal Palace Dinosaurs. The core elements of their development are not only mentioned in innumerable books for readers of all ages, but are the focus of several excellent academic texts, papers and book chapters (e.g. Rudwick, 1992; Doyle and Robinson, 1993; McCarthy and Gilbert, 1994; Secord, 2004; Doyle, 2008; Bramwell and Peck, 2008). A large number of historic documents – personal correspondence, newspaper and magazine articles, photographs and illustrations – record the development and critical response of the Geological Court, as well as the politics and personalities involved in their creation. From these, a reasonably detailed picture of the objectives and aims of the Geological Court, how it came to be, and its historic legacy have been established.

And yet, despite these records, many points about the Geological Court remain debated or mysterious. Few documents specify the process of construction or the scientific rationale behind the displays, and some records offer confused or conflicting information. Some of these mysteries are minor, such as uncertainties about the specific logistical arrangements for the famous 1853 New Year’s Eve banquet in the clay Iguanodon mould. Others are major, such as how many sculptures were originally built for the park. Twentynine originals and one accurate replacement are in situ today, but historic records show that at least another seven – two pterosaurs and five mammals – incontrovertibly once existed: a total of thirty-seven (see Figs 1.4 and 1.5).

Another concern is the lack of documentation concerning the damage and repairs made around the Geological Court in the last 170 years, including those related to park redevelopments that removed or destroyed large parts of the display. Such issues are not historic minutiae or simply ‘nice to know’ information: they guide and shape the ongoing conservation efforts at the park. The result is that a surprising amount of detective work is essential to unravelling the story of the Geological Court, and new resources and connections between data points are still coming to light.

It is in this spirit that the following book has been written. One investigative approach that has hitherto been neglected is to examine the Geological Court as the world’s first major palaeoart project, and in the process uncover the science, theory and ideas captured in these historic Geological Illustrations and palaeontological sculptures. Palaeoart may outwardly seem to be a simple artform – find the fossils of an extinct organism, arrange them in a life-like pose and sketch in the missing parts – but it is actually a highly involved, complex means of researching and representing scientific hypotheses about the appearances of extinct organisms and landscapes in art (Witton, 2018). A finished palaeoartwork is a snapshot of scientific and artistic thinking that reflects numerous influences, including the palaeontological and geological data available to the artist; the interpretations of extinct organisms and their worlds at the time of execution; the assumptions and speculations made to plug gaps in our understanding of the subject species and habitat; and the artist’s intention and stylistic choices. Examining the Crystal Palace Dinosaurs as works of palaeoart permits insights into Victorian concepts of prehistory that are not captured in other historical investigations, shines new light on their construction, and provides further insight into the enduring mysteries of the Geological Court. What does the muscle distribution of Megalosaurus tell us about early ideas of dinosaur lifestyles? Why did the (now missing) Palaeotherium magnum sculpture have such elephantine features despite this species being related to horses? Why do some details of the sculptures directly contradict the data published by their primary consultant? Such questions provide a fresh perspective on these oftdiscussed models while also helping us to appreciate their artistic sophistication. Although scientifically dated, there is nothing simplistic or primitive about the execution of the Crystal Palace Dinosaurs themselves.

This attempt to re-examine the Geological Court coincides with a wider push for recognition of the Crystal Palace Dinosaurs as worthy and significant parts of not only scientific history, but British heritage in general. The sculptures and their landscape represent geological public engagement of a nature and vintage unseen anywhere else in the world, as well as representing the last largely untouched remnant of the original Crystal Palace Park project. They are priceless, irreplaceable Victoriana that deserve the same level of care and preservation as the most carefully curated museum specimens.

Alas, the very properties that make the Geological Court special are also the biggest challenges to its long-term conservation. The entire site is exposed to the elements and the displays are vulnerable to trespassers who, by intent and accident, routinely damage the models and their surroundings. The history of the Court is a constant battle against deterioration and quests for conservation funding. Since the 1950s, conservation of the Geological Court has happened periodically but this has not stopped some models deteriorating to an incredible extent. Many are far more reconstructed than they outwardly appear and a number of original components have vanished completely from the park, sometimes directly due to errors in conservation efforts. The need for repair and maintenance is continuous, but only some demands are met in time to avoid chronic escalation of damage and decay.

This is not to say that the Crystal Palace Dinosaurs are neglected or ignored by relevant authorities. In 1973 the sculptures were classified as Grade II Listed Buildings on Historic England’s National Register of Heritage Monuments, and are thus protected from modification without special permission. They were upgraded to Grade I, the UK’s highest level of heritage recognition, in 2007 and, in 2020, were placed on the Historic England’s ‘Heritage At Risk’ register – the highest priority for conservation.

The continued plight of the Geological Court has seen concerned citizens taking increasing interest in its conservation and maintenance, too. In 2013 the ‘Friends of Crystal Palace Dinosaurs’, a registered charity dedicated to the conservation and maintenance of the Geological Court, was formed by local residents and academics. This group, which has grown to encompass members and project partners across the UK, provides advice and assistance to the legal custodians of Crystal Palace, London Borough of Bromley, to preserve, document and maintain the site, research its history, and engage in outreach exercises to better communicate its importance to the public. It also spearheads funding initiatives to complete conservation-related projects, the most ambitious of which was the building of a permanent, securable bridge across the waters surrounding the Secondary Island (the landmass featuring dinosaurs and other fossil reptiles) to give easier access for conservation purposes. This was successfully funded in 2019, with the bridge installed in 2021.




Fig. 1.13 The imposing face of the Crystal Palace Megalosaurus, as seen in 2021, sporting a prosthetic lower jaw after recent conservation work. Protecting the Geological Court from a multitude of conservation risks, including extremes of weather, aggressive plant growth and human vandals, is a constant need, and many features of the site have suffered badly from these agents.



These conservation achievements are victories in the long-term battle to conserve the world’s oldest geological park and its life-sized models of prehistoric species, but we must maintain a realistic view of their long-term prospects: the Crystal Palace Dinosaurs face an uncertain future unless their management and conservation become more regular and reliable. It is in response to this, and especially damage incurred to the Megalosaurus sculpture in May 2020, that catalysed this book. Suspected human interference saw the front of the Megalosaurus face break off along pre-existing cracks and weaknesses, exposing the internal armature, bricks and other historic building materials in a manner that was difficult not to compare with a badly wounded animal. The Megalosaurus has since been fitted with a prosthetic jaw, but its injured face offered a clear vision of what will happen to the entire Geological Court if maintenance and conservation are not stepped up. The struggles of this important site against deterioration need to be a matter of wider knowledge and concern.

But this is not our only objective: we also want to provide the most detailed insight into the Geological Court and its prehistoric denizens yet compiled. We are both publishing new data based on our own findings as well as synthesizing accounts by previous researchers and archivists to weave as much information as possible into our narrative. We have received a lot of gracious help to put this book together but, even so, our story remains incomplete: there are many questions which we are currently unable to answer. What you’re about to read is our understanding of the Geological Court in 2021, and we hope that our work will enthuse others into learning more about the Crystal Palace Dinosaurs and their park home. We specifically hope that our work will excite you, our readers, into having not only a greater interest in the Geological Court, but more reverence for the work that went into it and its place in history.

As for our third and final goal, we are pleased to say that we have already achieved it. By buying this book, you have already made a monetary contribution to funding the Friends of Crystal Palace Dinosaurs’ work in the Geological Court – thank you. But our interaction does not need to stop here: the Friends offer occasional tours of the Geological Court, volunteer positions for outreach and site maintenance, and other ways to get involved with Victorian dinosaur conservation. Please consider turning this introduction into a longer relationship by following and supporting their work, and visit cpdinosaurs.org.uk to find out how you can directly help their efforts.


CHAPTER 2

Ancient worlds through a Victorian lens: planning the Geological Court






Even for a culture as enamoured with spectacle and self-aggrandizing as the Victorians, the development of a twenty-acre site celebrating geology and palaeontology was an unusual exercise. Nothing of the kind had been attempted before and efforts to visualize the past through artistry were restricted in number and scale. Where, then, did the idea of building life-sized models of extinct animals and simulated rock outcrops come from?

At some fundamental level, the Geological Court can be seen as an especially eccentric example of Victorian Britain’s enthusiasm for large, ostentatious engineering and scientific projects. The mid-1800s can be viewed, from a nationalistic perspective, as Britain’s ‘golden years’: a time of great industrial and military might, relative prosperity and empirical expansion. The Victorians invested heavily in ambitious and expensive projects around the UK, including grand buildings and monuments, a national railway and road system, a network of sewers and underground transit system for London, as well as numerous innovative bridges and tunnels.




Fig. 2.1 Before Crystal Palace Park, there was the Crystal Palace of the 1851 Great Exhibition of the Works of Industry of All Nations, more generally referred to as ‘The Great Exhibition’. This temporary Crystal Palace in Hyde Park, London, housed exhibits devoted to world-leading engineering, science and art, and its popularity directly led to the development of the permanent Crystal Palace Park. Image from Joseph Nash et al. (1852), Dickinson’s Comprehensive Pictures of the Great Exhibition of 1851.






Fig. 2.2 A) The creator and architect of the Crystal Palace and its gardens, Joseph Paxton (1803–65); B) geologist and designer of the Geological Court, David Thomas Ansted (1814–80).






Fig. 2.3 The extensive gardens of the Crystal Palace Park as shown by J. Needham’s 1854 lithograph, The Crystal Palace and Park. The skyscraping capability of the fountains are exaggerated here, but the vast layout of the park is accurate. Note the imagined complete Geological Court menagerie in the foreground.



Science and research boomed among the mid-nineteenth-century Britons, heralding the invention of photography, revolutionary communication technologies such as telephones and telegraphs, numerous advances in medicines, and groundbreaking developments in geology, astronomy and natural history. For those enthused about knowledge and enterprise, it’s difficult not to view this period in British history as an exciting, romantic era of discovery and innovation, though we must remember that Victorian Britain was seen very differently by the people and nations they occupied and exploited. Victorian decadence, including the celebration of advancing technology and learning that we still benefit from, had a substantial human cost.

The seed that grew into the Crystal Palace Dinosaurs was sown a few years before their conceptualization was fleshed out in detail. It was the celebration of Victorian zeal for industry, engineering and science at the ‘Great Exhibition of the Works of Industry of All Nations’ which originated the concept of the Crystal Palace Park and, by extension, its Geological Court. The Great Exhibition ran from May to October 1851 under the roof of an enormous temporary glass and iron building – the ‘Crystal Palace’ – in London’s Hyde Park. Designed by Sir Joseph Paxton (1803–65), the Crystal Palace was a vast, three-storey structure over 500m long and large enough to house tall trees, grand sculptures and industrial machinery. It showcased the best of culture and technology from around the world (although obviously emphasizing content related to the British Empire) with exhibits dedicated to science, industry, exotic artefacts, art, new inventions, and music.

The Great Exhibition was a tremendous success against all popular, financial and academic criteria, such that its closing in October 1851 was lamented and options were considered to prolong its existence. Public opinion was for the glass building to remain in Hyde Park, but existing agreements forbade it from permanently occupying this space. A provisional agreement was struck for the Palace to remain in place until 1852 while parliament decided its fate, but pressure from politicians opposed to the progressive ideals encapsulated by the Palace saw it dismantled while its future remained uncertain. This decision was not entirely a loss, however, as surplus money raised by the exhibition was poured into further funding of science, industry and education. This included the purchasing of land in South Kensington for the construction of academic institutions and collections, including the sites where the Science Museum, Victoria and Albert Museum, Natural History Museum, Imperial College, Royal College of Art and the Royal College of Music now stand.

Despite this setback, enthusiasm for the Great Exhibition was so great that even dismantling the Crystal Palace itself could not dissuade interested parties from securing it a new, permanent home. As the glass panes and iron girders were deconstructed, a consortium of businessmen, including Paxton, raised funds to relocate and rebuild the Palace elsewhere in London. This group represented the founders of the Crystal Palace Company, the owners of the Palace and grounds until their bankruptcy in 1909. They identified a suitable 300-acre location in Penge for a new, even larger Palace and commenced building their vision on the summit of Sydenham Hill in 1852. This new building used components of the original Crystal Palace but was essentially a new and much larger structure (see Fig. 1.2). At five storeys tall and now sporting a vaulted roof, the floor space exceeded that of the original by over 50 per cent.

The Penge site included extensive grounds on the south-eastern slope of Sydenham Hill, which were developed with equivalent flair and extravagance. Among picturesque terraces, mazes, statues and gardens, fountains were constructed of such size that they required enormous reservoirs and water towers to supply the huge volumes of liquid they could thrust into the air. Said to be the biggest in Europe, the running costs of these fountains were enormous, as were the expenses of the wider Crystal Palace project. The Great Exhibition had cost £150,000 (approximately £17 million, when adjusted for inflation) but the Penge redevelopment cost almost nine times as much: £1,300,000 (over £133 million today).




Fig. 2.4 Historic courts of the Crystal Palace, as depicted in Matthew Digby Wyatt’s Views of the Crystal Palace and Park, Sydenham (1854). The Geological Court was a natural extension of the other exhibits created for the park, where historic and ancient architecture were recreated in exacting detail by sculptors and consulting specialists. Shown here are the Renaissance, Assyrian and Egyptian Courts – just a fraction of the many spectacular exhibits built within the Palace.



As with its Hyde Park predecessor, the new Crystal Palace was filled with exhibitions celebrating culture and technology. The Guide to the Crystal Palace and Park by Samuel Phillips (1854) – the first of many iterations of this guide – gives a detailed and insightful glimpse of the philosophy behind the chosen content, as well as the lofty goals of the Crystal Palace Company. The stated intent was the immersion of visitors in intellectual, cultured pursuits or, as Phillips put it:

To raise the enjoyment and amusements of the English people… in wholesome country air, amidst the beauties of nature, the elevating treasures of art, and the instructive marvels of science, an accessible and inexpensive substitute for the injurious and debasing amusements of a crowded metropolis:– to blend for them instruction with pleasure, to educate them by the eye, to quicken and purify their taste by the habit of recognising the beautiful – to place them amidst the trees, flowers and plants of all countries and all climates, and to attract them to the study of the natural sciences, by displaying their most interesting examples – and making known all the achievements of modern industry, and the marvels of mechanical manufactures:– such were some of the original intentions of the first promoters of this National undertaking.

PHILLIPS, 1854, P. 13

The significance of what Phillips (1854) summarized elsewhere as a ‘high moral and social tone’ (p. 16) in relation to the great cost of the Crystal Palace enterprise is not to be overlooked. The Crystal Palace Company felt that education and intellectualism would be enough of a public draw to recoup their vast financial outlay and eventually turn a profit. This ideology seems striking against our modern age where business enterprises readily spend hundreds of millions on sports and entertainment, but rarely on public education.

Among the exhibits were ‘courts’ showcasing historic art from ancient Egypt to the modern day. As was the style at the time, these exhibits were no half measures: they included restorations of enormous Egyptian statues, replicated Grecian courts and casts of historic artworks. Visitors thus had the experience of seeing these geographically and temporally distant locations not as ruins or artefacts, but reconstructed as they would have looked hundreds or thousands of years ago. The specific use of recreated historic content, rather than real (or replica) artefacts, is noteworthy, as it distinguished the Crystal Palace educational experience from that of a museum. Visitors were not left to form their own conclusions from a display of genuine, unmodified historic specimens, but would instead see the past revived and restored in line with the contemporary interpretations of Victorian scholars.

The natural world was similarly recreated with plants and animal taxidermy displayed alongside one another in geographic context with details of local peoples and races. Visitors would have noticed the scarcity of display cases and signage, a deliberate effort to ‘prevent the monotony that attaches to a mere museum arrangement, in which glass cases are ordinarily the most prominent features’ (Phillips, 1854, p. 16). More cynically, this lack of interpretation also meant visitors had to purchase guidebooks, of which seventeen were available.

It is easy to see how these principles were extended to create an exhibit celebrating pre-human life – the Geological Court. It is not clear who originated the idea of a geological display with prehistoric animal sculptures, but many founding members of the Crystal Palace Company had backgrounds in industrial geology and it was probably not a large intellectual leap for these individuals to extend their portrayals of human history to pre-human times (Doyle, 2008). The geologist Peter Doyle, who has significant expertise in the Geological Court, suggests that Paxton, Richard Owen or Prince Albert were likely sources, with Paxton as his preferred candidate (Doyle, 2008). Whoever came up with the idea, the Geological Court would be the first major display of its kind anywhere in the world and it would embody the same restorative principles as the rest of the Palace exhibits: a physical recreation of how leading Victorian geologists and palaeontologists interpreted life of the past, unblemished by display cabinets, broken, dusty fossil specimens or even interpretative signage.

The geological and palaeontological display envisaged by the Crystal Palace Company was, like the rest of their endeavour, an enormous project that would not be easily or cheaply achieved. Displaying prehistory to the public would require not only an ability to wrangle with cutting-edge, contemporary science, but also solve major structural and engineering problems: how would one approach the construction of a twenty-acre artificial geological landscape containing several gigantic, multi-tonne dinosaur models? Who had the sufficient scientific and artistic skills to take on these unprecedented roles? The Crystal Palace Company had its work cut out to find the right individuals to realize their ground-breaking display.

Architects of prehistory

To achieve their ambitious geological and palaeontological wonders, the Crystal Palace Company created roles within their Natural History Department specifically for the management and construction of the Geological Court (Craddock, 2016). We can be certain that whole teams of people were involved in constructing the display, but the full roster of contributing individuals has been lost over time, leaving only the project leads and consultants known to us.

Professor David Thomas Ansted (1814–80), Director of Physical Geography, Geology and Mining

The principal designer of the Geological Court, and thus perhaps the man who can be viewed as its grand architect, was Professor David Thomas Ansted (see Fig. 2.2B). Ansted was a geologist who held eminent titles with professional bodies and had authored numerous books on geological topics. He held the title of ‘Director of Physical Geography, Geology and Mining’ within the Crystal Palace Company and was a Professor of Geology at Kings College, London in the early 1850s, before moving to the College of Civil Engineers, Putney, later in his career.




Fig. 2.5 The famous ‘Baxter Print’ of the Crystal Palace grounds, likely produced in early 1854 by London printer George Baxter, is one of the earliest known visualizations of the Geological Court. It uses forced perspective to make the display much larger than it was in relation to the Palace, and its creation before the park was finished meant Baxter had to follow Geological Court plans and his own imagination to complete the illustration. The reptile sculptures may be based on the Wisbech Museum models (see Chapter 3) and their layout – along with the Geological Illustrations – only approximates their real condition.



Ansted worked with Paxton to design the layout of the Geological Court while the grounds of Crystal Palace Park were being planned, placing the geological displays in an arrangement accurate to the understanding of British geology at the time. Ansted’s original designs for the Geological Court are lost (Doyle, 2008), but they reflect the broad picture of geology outlined in his 1856 book Geological science: including the practice of geology and the elements of physical geography. This book contained several recommendations for readers to visit the grounds of the Geological Court to fully appreciate the palaeontological sculptures created by Hawkins although, perhaps modestly, they were not directed to view Ansted’s equally impressive geological creations.

James Campbell (birth and death years unknown), Assistant Engineer

Although seemingly key to the creation of the geological features of the Court, geologist James Campbell is among those barely known individuals who worked on the Crystal Palace project. Campbell was an experienced mining engineer (McDermott, 1854; Doyle and Robinson, 1993; Doyle, 2008), who held the role of board member and Assistant Engineer within the Crystal Palace Company (Craddock, 2016). He was responsible for the physical execution of the geological plan created by Ansted, including sourcing various stones and rocks from around Britain needed to create the displays (Phillips, 1856). As discussed in the next chapter, the complexity and detail of the Crystal Palace Geological Illustrations is commendable, and it is most unfortunate that we do not know more about Campbell’s role in shaping the landscape of the Geological Court.




Fig. 2.6 The creators of and influences on the palaeontological reconstructions of the Geological Court. A) artist and sculptor Benjamin Waterhouse Hawkins (1807–94); B) palaeontological consultant Richard Owen (1804–92); C) Gideon Mantell (1790–1852); D) George Cuvier (1769–1832).



Benjamin Waterhouse Hawkins (1807–94), Constructive Artist for the Restoration of Extinct Animals
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“Megaceros hibernicus” (“great Irish deer”)
= Megaloceros giganteus (‘giant great deer”)
3.5m long, 4 sculptures, 1 missing.

Quaternary

Megatherium americanum (“great American beast”)
Est. 5 m tall, 1 sculpture.

Palaeotherium medium (“middling ancient beast”)
1.7 m long; 1 sculpture.

Palaeotherium magnum (“great ancient beast”)
Est. 2-2.5 m long; 1 sculpture, now missing.

“Palaeotherium minus” (“small ancient beast”)
= Plagiolophus minor (“small slanted crest”)
Est. 1.4 m long, 1 sculpture, original head lost.

Anoplotherium commune (“common unarmed beast”)
3.6 m long. 3 sculptures (1 = fibreglass replacement).

“Anoplotherium gracile” (“gracile unarmed beast”)
= Xiphodon gracilis (“gracile sword-tooth”)
1.7 m long, 4 sculptures, 3 missing.

Mosasaurus hoffmanni (“Hoffmann’s Meuse lizard”)
c. 6.8 m long. 1sculpture.

“Pterodactylus cuvieri” (“Cuvier’s wing finger”)
= Cimoliopterus cuvieri (“Cuvier’s Chalk wing”)
5 m wingspan. 2 sculptures.

“Iguanodon mantelli” (‘Mantell’s iguana tooth”)
= chimaera of at least two iguanodont species
9.6 m long, 2 sculptures. /

Hylaeosaurus armatus (“armoured forest lizard”)
8.4 m long. 1sculpture.

Megalosaurus bucklandii (“Buckland’s great lizard”)
10.7 m long. 1sculpture. —
P

“Pterodactylus bucklandi” (“Buckland’s wing finger”)
indeterminate pterosaur
Est. 2-3 m wingspans. 2 sculptures, now missing.

“Teleosaurus chapmani” (“Chapman’s perfect lizard”)
= Macrospondylus bollensis (“Large vertebra from Boll’)
8m long. 2 sculptures.

Ichthyosaurus communis (‘common fish lizard”)
Est. 8 m long. 1sculpture.

“Ichthyosaurus tenuirostris” (“slim-snouted fish lizard”)
= Leptonectes tenuirostris (“slim-snouted slender swimmer”)
5 m long, 1 sculpture.

“Plesiosaurus” macrocephalus (“large-headed near-lizard”)
c. 4m long, 1 sculpture, original head lost.

Plesiosaurus dolichodeirus (“long-necked near-lizard”)
S c. 4 m long. 1sculpture.

“Ichthyosaurus platydon” (“wide-toothed fish lizard”)
= Temnodontosaurus platydon (“wide-toothed cutting-tooth lizard ")
g ulpture.

“Plesiosaurus” hawkinsii (“Hawkins’ near-lizard”)
= Thalassiodracon hawkinsii (‘Hawkins' sea dragon”)
3.8 m long. 1 sculpture.

“Labyrinthodon salamandroides” (“salamander-like labyrinth tooth”)
= Mastodonsaurus giganteus (“giant breast tooth lizard”)
3.6 m long. 1 sculpture.

“Labyrinthodon pachygnathus” (“thick-jawed labyrinth tooth”)
= chimaera of ctenosauriscid and temnospondyl ~ § =« \(
2.6 m long. 2 sculptures. =

"

“Dicynodon strigiceps” (“owl-faced two dog teeth”)
indeterminate dicynodont
2.6 m long. 1 sculpture.
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