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1. Prof John Long
and Tasmania before being appointed at the
Western Australian Museum in 1989 as Curator of
Vertebrate Palaeontology. In 2004 John returned
to Melbourne as the new Head of Sciences for
Museum Victoria, and in 2009 was appointed as
Vice President, Research and Collections, at the
Los Angeles County Museum of Natural History. In
December 2012 he became Strategic Professor in
Palaeontology at Flinders University, Adelaide.

John Long graduated with PhD from Monash
University in 1984, and spent 6 years as a
postdoctoral researcher in palaeontology at
universities in Canberra, Perth (as A QEII fellow)

John’s research focuses on the early evolution of
vertebrates (fishes) as applied to how the human
body plan was assembled. He has published over
300 scientific papers and general science articles,
and some 28 books. He has named more than 70
new species of prehistoric creatures. His recent
papers contributed to solving some of the biggest
problems in palaeontology- what killed the
Australian megafauna, how fish contributed to the
origins of the first land animals, and on the origins
of sex in vertebrates (6 of these published in
Nature).
http://www.flinders.edu.au/people/john.long

Sex in an old Scottish lake: How Orkney fossils revealed the origins of complex vertebrate reproduction
All vertebrates reproduce sexually, either by external fertilsation (spawning) or by internal fertilisation
(copulation and/or other methods). Placoderms (ancient stem gnathostomes) show the oldest vertebrate
reproductive structures in the fossil record. New discoveries made in the past 10 years have confirmed how
widespread and morphologically diverse internal fertilisation is within placoderms. D.M.S Watson first
identified sexual dimorphism in placoderms based on pelvic girdle variations in the 1930s from Scottish
specimens of the ptyctodontid placoderm Rhamphodopsis, but it wasn’t until the 1960s that Tor Ørvig
identified these differences as representing males having clasping organs similar to those found in sharks.
This discovery meant that the most basal of all placoderms, the antiarchs, also had internal fertililsation, so
it could be assumed that all placoderms must have had this ability. Implications for gnathostome phylogeny
include the possibility that they were monophyletic, due to the strong character complex of claspers
(discussed by Brazeau & Freidman 2014; see also King et al 2016). An unresolved implication (contra
Dollo’s Law of Irreversibility), is the fact that internal fertilisation must have been lost and regained within
gnathostome evolution at least once, as most osteichthyans reproduce by external fertilisation.
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2. Gavin Berkenheger
Gavin is a geologist specialising in gold exploration
in the UK and Ireland. He received a BSc Honours
degree in Geology/Petroleum Geology from
Aberdeen University and is a qualified Chartered
Geologist and European Geologist. In the past 11
years he has worked throughout the UK and
Ireland
conducting
numerous
geological
investigations in the search for gold and other
important natural resources. His most significant
achievements include aiding in the development of
the multi-million ounce Curraghinalt Gold Deposit
in Northern Ireland and the discovery of new gold
deposits in the Republic of Ireland and Scotland.
Gavin has been greatly influenced by his local
hero, Hugh Miller.

Hugh Miller: An Inspiration to a Modern Geologist
Born and brought up on the Black Isle, you hear all sorts of local myths and legends: accounts of fairies,
monsters, mermaids and of course the Brahan Seer. But in amongst these tales there are stories about a
geologist: Hugh Miller. Why Hugh Miller is mixed up in local lore is evident once you learn that his first book
was entitled “Scenes and legends of the north of Scotland”.
As a child I remember visiting Cromarty, learning of Hugh Miller and collecting ammonites as he did at Ethie
beach. At Dingwall Academy I was introduced to the subject of geology by an enthusiastic teacher whose
catch phrase was “nice gneiss”.
After obtaining a degree from Aberdeen University I was hired as a junior geologist to explore for nickel near
Ellon, Aberdeenshire. After some years in the Republic of Ireland searching for lead and zinc I became
embedded in Northern Ireland drilling for gold. This gold bug then spawned the idea of exploration in Scotland
and the company GreenOre Gold which I currently manage.
I will share my interpretations of the three maxims of Miller which I have used as mantras throughout my adult
life which I believe have been an integral part to my own personal and professional development.
Miller for me was a free thinker, an independent man who wielded the art of critical thinking to explore and
discover the natural and social world around him. This great man continues to inspire many of us today which
is why his memory will live on.
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3. Dr Martin Brazeau
Imperial College London
My research concerns the evolution of modern vertebrate anatomy. I use the fossil record of early vertebrates
from the Palaeozoic Era (approx. 540 to 250 million years ago) to reconstruct the evolutionary assembly of
major features of vertebrate anatomy, such as the skull and jaws, paired appendages, and hard tissues. My
work ranges from field-based research to computational analyses, attempting to provide stronger links
between theoretical and empirical work in the study of early animal evolution.
Title: Fishes of the Orcadian Basin the Vertebrate Tree of Life
Since their initial discovery and recognition, fishes of the Orcadian Basin have been instrumental in developing
our understanding of the early evolutionary history of vertebrate life. The early works by Miller, Agassiz and
others provided clarity on the status of these fossils as archaic fishes from early stages in the history of animal
life, though their thinking was decidedly non-evolutionary. Since the time of Miller and Agassiz, considerable
advances have been made in the collection, preparation, and study of fossil vertebrates. However, the
fundamental question remains the same: understanding these early fishes in relation to their geologic history
and their place in the tree of life. In this talk, I will explore how fishes from the Orcadian basin have helped
shape our understanding of the evolutionary relationships of vertebrates—ranging from the origin of jaws,
teeth, and paired appendages, to the eventual conquest of the land by tetrapods. Thanks to the history of
intense research on these fossils, these animals have become ‘comparative models’ and benchmarks for deep
understanding of fossil fish anatomy and evolution. Our current understanding of the evolutionary
relationships of jawed vertebrates is undergoing vigorous debate and rapid changes. New discoveries continue
to be made even about the well-studied fishes of Scotland. This lively and productive scientific debate is
stimulating researchers to revisit and revive interest in these fossils and raising new questions about the
evolutionary biology and relationships of the earliest vertebrate animals. This talk will outline these debates,
discuss questions about future research, and what the fossil fishes of the Old Red Sandstone still might be able
to tell us.
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4. Alan McKirdy
Alan is a freelance writer based in Auchterarder, Perthshire.
Geology and Landscapes – from Miller to Modern
Hugh Miller comes from a great tradition of eminent Scottish geologists. From those who preceded him, such
as James Hutton and Charles Lyell, to those who came after, such Archibald Geike and Arthur Holmes, he left
the science in much better shape than he found it. His contributions were many and varied and we’ll hear
about those throughout the two days of the conference.
I’d like to explore two main themes:
What did he say about some of the geological features he saw and described across Scotland and
what do we know about them now? By implication we need to know about the state of geological
knowledge at the time that Miller was writing; and
One of Miller’s most famous quotes is ‘Let me qualify myself to stand as interpreter between nature
and the public.’ I’ll consider his role as an interpreter of geology and landscapes to a wider audience.

•

•

So how has the science moved on since his day? It’s a continuum from the early pioneers who laid down the
basic principles, such as that granite was intruded in a fluid state and not deposited by the Flood. And the
uniformitarianism ideals as enunciated by Lyell that ‘the present is the key to the past’ is still one of our
guiding principles today. I’m not aware whether Miller had read Hutton’s Theory of the Earth (published in
1795) or Lyell’s Principles of Geology (first edition published in 1830), but the assumption must be that the
basic tenants of their writings were known and understood by him. Publication of Charles Darwin’s ‘The Origin
of Species’ (published in 1859) post-dated Miller’s death by three years, so the debate about evolution never
really took place during Miller’s lifetime.
Geology is still one of the lesser known of the sciences. Many of the exciting facts about the geology of
Scotland remain locked in academic texts and are not widely known by the general public. I’d like to consider
how Miller approached his role as ‘interpreter between nature and the public’ and how the same challenge is
dealt with today.
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5. John Hudson
John Hudson is Emeritus Professor of Geology at the University of Leicester. He has researched on the
Jurassic rocks of the Inner Hebrides since 1956. The Geology of Eigg (2nd edition) co-authored with Angus
Miller and Ann Allwright, was published by the Geological Society of Edinburgh in 2016. It contains many
quotations from Miller’s writings.
Hugh Miller's Jurassic rocks and fossils
The most conspicuously fossiliferous rocks in northern Scotland, on the east coast and in the Inner Hebrides,
belong to the Jurassic system.
In the opening chapter of his most famous book, The Old Red Sandstone, Miller describes his first serious
encounters with fossils and strata, They were not in the Old Red Sandstone but in the Jurassic rocks near his
home in Cromarty on the Black Isle. He enthuses about the fossils he found there, especially the belemnites.
The early chapters of The Cruise of the Betsey, written in 1844-5 and published in book form in 1858 after his
death, contain many acute observations on the Jurassic rocks fossils of Eigg and Skye.
It is interesting to see how Miller fitted his observations into the framework of stratigraphical geology and
palaeontology as it was known in his time. He was clearly well read in the now-classic literature of the early
nineteenth century, including monographs by Sowerby and stratigraphical papers by Murchison, but was
limited by the current state of knowledge. Ammonite biostratigrahy, all-important in the classification of
Jurassic strata, was then in its infancy. Miller's "Lias" of his early exploration is now known to belate Jurassic,
Kimmeridgian, in age. His observations on the brackish "estuarine" molluscan faunas on Eigg are notable in
anticipating later research.
In general, Miller was more interested in fossils than in rocks, but striking phenomena like the concretionary
sandstones on Eigg, and the modern "musical sands" derived from them, called forth enthusiastic descriptions
and speculations.
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6. Elsa Panciroli
Elsa Panciroli is a palaeobiologist from the
Highlands of Scotland. She is currently completing
her PhD as a mature student at the University of
Edinburgh and National Museum of Scotland. She
has a background in science communication. Her
first degree was in Environmental Science (UHI),
and her second in Palaeobiology (Bristol). She is a
member of the Scottish research Group, PalAlba,
and writes about palaeontology for The Guardian
newspaper. Elsa’s research interests focus on the
earliest mammals from the Mesozoic, particularly
those from the Jurassic rocks of the Isle of Skye.
She participates in regular field work in the Inner
Hebrides.

Mesozoic Mammals from the Isle of Skye: palaeontological research in Scotland's Inner Hebrides
When Hugh Miller explored the Jurassic rocks of Skye and Eigg on his Cruise of the Betsey, mammals would
have been the last fossils he’d have expected – or tried - to find. At that time, Mesozoic-aged mammals had
only been known for thirty years from a few fragmentary fossils. Their diminutive size continues to make them
challenging to locate and research. None were discovered in Scotland until the 1970s, and these were poorly
described.
Recent research on the Isle of Skye by teams from the National Museum of Scotland, and Universities of
Edinburgh and Oxford, has uncovered a wealth of ancient mammal fossils. Field work has yielded exceptionally
complete skeletons. Many of these are revealed through micro-CT scanning and digital reconstruction in
unprecedented detail. Coupled with unstudied, historically-collected specimens, these Scottish mammal fossils
are of international importance.
This talk will explore the latest mammal discoveries from Skye. We will find out about the National Geographic
sponsored field work in 2017; revisiting Miller’s Reptile Bed and collecting new fossils for research. Finally we’ll
look at the larger animals and fossil localities being studied in the Inner Hebrides by researchers from Pal Alba
and beyond: dinosaurs, flying and marine reptiles, expansive fossil footprint sites, and elusive fish groups.
These are all revealing Skye to be an even greater source of knowledge about our Jurassic world than pioneers
such as Miller could have hoped.
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7. Bob Davidson
Bob is a freelance oil and gas wells engineer and has worked in oil and gas provinces around the world for 42
years. His passion for palaeontology has endured since boyhood and he now specialises in research into old
Scottish fossil fish localities and collaborates with an international group, producing scientific papers on the
Devonian fishes of Scotland, Hugh Miller’s old stomping ground.
Bob is an honorary research fellow at Aberdeen University and current chairman of The Friends of Hugh Miller.
Putting Flesh on Fossil Bone, from Hugh Miller’s paper models to 3D printing.
From early human history, man has sought to create effigies of the surrounding environment and the
creatures that it contains. This compulsion has been especially embodied in the study of fossils where artistic
licence has been employed to great effect in the maker’s impression of how a long dead creature, preserved in
rock, may have looked in life. In most cases fossils are distorted in some way and one of the pitfalls, still
experienced to the present day, is that some forms can possess unfamiliar anatomical features or closely
resemble others whom they are not related to, making interpretation very subjective. This has led to
controversy within the scientific community and, it has to be said, some light relief over the years.
Hugh was one such scientist who, in attempts to rationalise body plans of the fossil fishes he collected, at first
produced drawings and then paper models. After some early trial and error his eventual recreation of
Pterichthyodes, as a paper model, remains reasonably accurate.
th
During the 20 century notable scientists produced life models of their “pet” extinct creatures and while some
may seem naïve by today’s standards, the ultimate goal of showing the world what an extinct creature may
have looked like was generally achieved. This creative legacy continues to the present day with improved
modelling methods and informed interpretations of the creatures as living animals now resulting in spectacular
recreations.
Today technological advancement allows the recreation of ancient forms via computer media in place of the
rubber moulds, gutta percha and plaster materials of old.
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8. Rodger Jones
With a lifetime fascination with fossils, Rodger has spent the last 20 years focusing solely on the Palaeozoic fish
of the Old Red Continent. He forms a part of a group lead by Prof. Nigel Trewin and Including Bob Davidson
and Mike Newman ‘The Old Red Fish Filleters’. Rodger has a particular interest in new techniques for high
quality fossil preparation, which reveal morphological detail not seen traditionally ‘split’ fish. Trained initially
as a biochemist and followed by a 30 year career (now retired) in Oil, Gas and Metals financial markets.
"New insights on Homostius milleri; Hugh Miller’s ‘Asterolepis of Stromness".
An unusual, large fossil fish was discovered while lifting flagstones from bedrock in Spittal Quarry. It was
identified by Prof. Nigel Trewin as a specimen of the armoured fish Homosteus, belonging to an extinct group
known as Placoderms. The fish is preserved with a flattened shape, with the eyes on top of its head, a form
unusual in the group, possibly indicating in life, it was either a filter feeder, or a bottom-dwelling scavenger.
The flagstones in which it was found were deposited as mud and silt in a large lake known as Lake Orcadie,
that covered much of Caithness and Orkney in the Middle Devonian period.
The fossil is 66cm long and 40cm wide, making it probably the largest and most complete specimen of this
species known. The flagstone had split along the inner surface of the dorsal armour of the fish, giving good
detail of some internal structures. In order to record that, high quality casts were taken of both surfaces
before the two sides were reunited and the dorsal surface mechanically prepared - a process that took an
aggregate 6 months of full time, highly skilled work. From the prepared specimen, a small number of high
quality plaster casts were made. It is next intended to prepare the specimen from the other side to reveal the
rarely observed underside of the head and jaws.
This fish species is of historical interest as it features in ‘Footprints of the Creator, or The Asterolepis of
Stromness’ published in 1849 by Hugh Miller, the Cromarty stonemason. Hugh actually confused parts of two
unrelated fish, thinking they both belonged to his ‘Asterolepis’, but we now know that the scales and jaw he
described in the book do not belong to his ‘Asterolepis’. The fish was eventually redescribed as a species of
Homostius by Traquair in 1888, and given the specific name milleri in honour of Hugh Miller.
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9. Prof Ralph O’Connor and Michael A Taylor

Ralph O’Connor is Professor in the Literature and
Culture of Britain, Ireland and Iceland at the
University of Aberdeen. He is the author of The
Earth on Show: Fossils and the Poetics of Popular
Science (2007). His other books include Science as
Romance (2011-12), Uncommon Contexts:
Encounters between Science and Literature 18001914 (2013, co-edited with Ben Marsden and
Hazel Hutchison), and three books on mediaeval
Irish and Icelandic literature and legend. He is
currently completing a monograph on legendary
fiction and nonfiction in mediaeval and modern
Iceland and a new edition of Hugh Miller’s The Old
Red Sandstone (with Michael A. Taylor).

Michael A Taylor: Honorary Research Fellow,
School of Museum Studies, University of Leicester,
and Research Associate, National Museums
Scotland, Edinburgh (postal address: Department
of Natural Sciences, National Museums Scotland,
Chambers
Street,
Edinburgh
EH1
1JF)

The Old Red Sandstone in literature and science: why it mattered in 1841, and why it matters today
Hugh Miller’s The Old Red Sandstone stayed in print for more than eight decades after its initial publication in
1841. During that period, the discoveries it reported quickly became old news, and the scientific framework
informing it went dramatically out of date. Why, then, was it so successful and so widely admired, by scientists
and non-scientists alike? This paper argues that the key to answering this question lies in the reading
experience the book provided. Drawing on research undertaken in the preparation of a new edition of the
book, we explore the intellectual and literary craftsmanship with which the book was put together, and the
diverse ways in which it engaged with readers in the nineteenth century – and why it still has the power to
delight and transport its readers today.
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10. Dr Alison Morrison-Low
Alison Morrison-Low was a curator with responsibility for the history of science collections at National
Museums Scotland from 1980 until 2015. She has produced collaborative works on the historic scientific
instrument trade in Scotland and Ireland; her doctoral thesis, Making Scientific Instruments in the Industrial
Revolution was published by Ashgate in 2007, and won the Paul Bunge prize for 2008. More recently, she has
been involved in exhibitions and publications celebrating the early history of photography. Since her
retirement, she has continued to work on, and publish about, the history of science and photography
collections in the National Museums of Scotland.
‘The Rocks Remain’: early photography and Victorian geology
The history of geology is manifestly much older than the history of photography: but photography was able to
give much to geology by way of illustration, some of it quite unexpected. The earliest years after 1839 (when
photography was announced to an eager and excited world) provided two forms of the photographic art: the
French daguerreotype, a single, unique, reversed and fragile image, held in a mercury amalgam on a silvered
plate; and the English calotype, a paper-based process in which a negative could theoretically provide a great
number of positives. It was not until 1851 that a successful method combined the clarity and detail of the
daguerreotype with the robustness and multiplicity of prints of the calotype, and enabled photography as we
understand it. Nevertheless, the first decade of photography provided images of geology that can still intrigue
and inform us today.
For example, Angus-born Charles Lyell (1797-1875) – photographed by Edinburgh’s early calotyping
partnership, D.O. Hill and Robert Adamson – became one of the foremost geologists of his day, popularising
James Hutton’s theories of the continuing processes at work on the globe. He was a good friend of Charles
Darwin, and became convinced that the earth was of a great age. In America in 1842, he wrote to a colleague:
We purchased, on coming away, a daguerreotype of the [Niagara] Falls, and I think you will be surprised to see
how well the sun has overcome the difficulty of the moving waters. What would I give for a daguerreotype of
the scene as it was 4,000, and again 40,000 years ago! Even four centuries would have been very important.’
Geologists could see the significance of this new art form from its very beginnings, Hugh Miller amongst them.

Niagara Falls from the American side
Whole plate daguerreotype by Platt D Babbitt, c.1855
Howarth-Loomes Collection at National Museums Scotland
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11. Dr Andrew Ross

Dr Ross studied geology (BSc) at Kingston Polytechnic and a PhD on fossil cockroaches at the University of
Brighton. He worked at the Palaeontology Department of the Natural History Museum in London for 15 years,
where he progressed from part-time Curator of Fossil Insects, through Curator of Fossil Arthropods to a
Collections Manager within the Invertebrate & Plants Division.
He joined National Museums Scotland in 2008, initially as the Principal Curator of Invertebrate Palaeobiology,
then in the present position when the fossil invertebrate and vertebrate sections were merged.
The Hugh Miller Collection at National Museums Scotland.
This talk will outline the history of the collection along with recent improvements to the storage of the
Palaeontology collections at NMS. Examples of important type and figured specimens from the Hugh Miller
collection will be presented.
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