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A B S T R A C T

Mary Anning, Alfred Nicholson Leeds and Steve Etches form part of a long line of individuals who
furnished a substantial addition to our understanding of marine and terrestrial ecosystems through
collecting significant numbers of superb fossils. For all three collectors, fossils became a factor that
dominated their lives, and their fossil collecting led to the discovery of numerous taxa new to science.
Extensive collecting was made possible by the fortunate circumstances of living ‘in the right place at the
right time’, close to fine-grained UK Jurassic deposits (Lagerstätten) with well-preserved large Jurassic
marine reptiles. All three were highly-motivated and developed a considerable skill sets for discovering,
collecting, preparing, conserving and displaying fossils. They developed personal and professional
interactions with family and friends, and university and museum professionals, although their collecting
resulted in variable recognition of their work. Each collector can be considered a complex mix of amateur
and professional: Mary Anning, a professional fossil collector and amateur palaeontologist; Alfred Leeds
transitioned from amateur to professional fossil collector, but remained an amateur palaeontologist; and
Steve Etches has remained an amateur fossil collector and palaeontologist. However, all three exhibited
an entirely professional outlook to collecting, and should be considered professionals of the highest
degree. The impact of Mary Anning, Alfred Nicholson Leeds and Steve Etches has been critical for the
development of Palaeontology as a science, and without whom palaeontology, with all its associated
benefits to a wide scientific and non-scientific audience, would not be as rich as we currently know it.
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1. Introduction

Non-professional, ‘amateur’, or private collectors of fossils and
their collections are of great importance to palaeontology, as in
many disciplines of scientific study (Leigh Star and Griesemer,
1989). However, the terminology available for these private
individuals is problematic. ‘Non-professional’ implies both non-
specialist (i.e. not specifically trained in a discipline, or lacking
higher education qualifications) as well as something not
undertaken to the highest standards. ‘Amateur’ can have four
connotations: an enthusiast, or one that undertakes a task for love;
one that is unpaid or that does not undertake a task for financial
gain; one who is unqualified or without formal academic
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qualifications; and those that are sub-standard at a task they
undertake (Torrens, 2006). ‘Private’ suggests something done
without the knowledge of others, possibly hidden, as well as not
being part of a public institution.

Collecting, gathering, amassing, accumulating and hoarding all
appear to be part of the basic human condition (Belk, 1994).
Humans have been collecting objects of personal interest for as
long as recorded history, and probably longer, based on the
archaeological record (e.g. McNamara, 2012). Other animals collect
food and hoard it for lean times, as well as, apparently, for non-
utilitarian reasons (Anderson et al., 2005). However, human
collecting is often entirely freed from the utilitarian necessities for
living, and allows private individuals, groups and societies to
accumulate large bodies of objects and knowledge, for instance in
personal, family, local, national and international museums
(Pearce, 1994; Simmons, 2016). This may be one of the character-
istics that make humans unique. Indeed, collecting of knowledge in
a form that can be passed onto later generations, without the need
for direct contact (in the form of written records, Coulmas,1989), is
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unique to humans on our planet, so far as is known. Fossils have
been found, together with other natural science and worked
objects, as grave goods in archaeological sites (e.g. Wyse Jackson
and Connolly, 2002). Hence, fossils have inspired humans for
longer than our collective appreciation of their importance for
understanding the history of life on Earth (Ramundo and
Damborenea, 2011). This is probably due to the relative rarity of
complete and well-preserved fossils, their beauty and inherently
complex forms.

In this contribution, dedicated to the life and work of Steve
Etches, we explore three key ‘amateur’ figures in UK (and global)
vertebrate palaeontology: Mary Anning junior (1799–1847) of
Lyme Regis, Dorset; Alfred Nicholson Leeds (1847–1917) of
Peterborough, Cambridgeshire; and Steve Etches (b. 1949) of
Kimmeridge Bay, Dorset. These three collectors have been selected
due to their temporal spread (born in the 18th, 19th and 20th
centuries), their long time spent collecting fossils (a minimum of
37 years each), the scientific importance of their collections, their
individual scientific literacy and their considerable interactions
with the scientific community. Other palaeontological collectors
such as Dr John Woodward (1665–1728), Hugh Miller (1802–1856),
Thomas Hawkins (1810–1889) and Gideon Mantell (1790–1852),
could have been included.

2. The collectors and their collections

Here we present a summary of each collector, with notes on
their personality and a biographical sketch. This is followed by an
overview of their collections, and includes the geographical and
geological setting, the types of fossils collected, the number and
quality of specimens in their collections, examples of key
Fig. 1. A painting of Mary Anning working along the Dorset coast, with the outcrop of Gol
killed in front of her by a cliff fall in 1833. This painting is by B.J.M. Donne (1850) copied
Joseph Anning, and presented to the NHMUK by Annette Anning in 1935. Image court
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specimens, and the location(s) of the collections today, where
known.

2.1. Mary Anning

Mary Anning (1799–1847) (Fig. 1) is perhaps the single most
famous historical fossil collector in the world, about whom more
has been written than almost any palaeontological figure (Oldroyd,
2013; Taylor and Torrens, 2014). Within her lifetime, Mary Anning
became well-known as a collector and seller of fossils, both to
prominent scientists and wealthy collectors (e.g. Torrens, 1995).
Undoubtedly numerous unrecorded collectors of curiosities also
purchased fossils from the Annings.

Mary Anning was born in Lyme Regis on 21st May 1799
daughter of Richard Anning (c.1766-1810), a cabinet maker and
part-time fossil collector and seller, and his wife Mary (‘Molly’)
Anning (née Moore, 1764–1842) who married 8th August 1793 in
Blandford Forum. Mary was the only surviving daughter of
approximately 10 children begat by the couple; an older brother,
Joseph (1796–1849) was the only other sibling to survive into
adulthood. Mary was named after her mother, and a recently
deceased first born child of the family, who died (27/12/1798) as
the result of burns some five months prior to Mary�s birth. Mary�s
background was therefore typical of the rural poor of the early 18th
century, with its hardships and high infant mortality rate (Torrens,
1995).

Mary’s early life was marked by an event that entered into local
folk law, when, on 19th August 1800, as a baby of 15 months, she
survived a lightning strike which killed three women, including the
neighbour Elizabeth Haskings who was holding the infant Mary at
the time. Mary was turned black but uninjured, and revived in a
den Cap in the background, collecting fossils and accompanied by her dog Tray, later
 from an c.1842 original believed to have been painted by William Grey, owned by
esy of and copyright The Geological Society of London.
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Fig. 2. Examples of fossils collected by Mary Anning and her family. A, B, C, Invertebrate fossils common in and around Lyme Regis, of the kind which may have been frequent
sales to visitors to the town: A, Ammonites communis, B, Avicula inæquivalvis and C, Gryphæa incurva (using the names common at the time); D, the head of Temnodontosaurus
platydon, discovered by Joseph Anning in 1811 and sold to Henry Hoste Henley, illustration made in Bullocks Museum, Piccadilly, London (now Temnodontosaurus platyodon,
NHMUK R1158); E, holotype and first complete specimen of Plesiosaurus dolichodeirus (now NHMUK 22,656); F, Plesiosaurus microcephalus (now NHMUK 1336); G, ‘belemno-
sepia’ discovered by Anning in 1828, which includes part of the ink sac; H, Dimorphodon macronyx, the first British pterosaur discovered by Mary Anning in December 1828
(now NHMUK R1034). Sources: A, B, C, Zornlin (1852) pp 191, 193; D, Home (1814) plate XVII; E, Conybeare (1824) plate XLVIII; F, Buckland (1837) plate 19, 1; G, Buckland
(1837) plate 4400 , 1; H, Buckland (1829) plate 27.
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bath of warm water (Grant, 1827; Roberts, 1834). It is often
reported that prior to this event Mary was a sickly baby, but
subsequently grew up to be a strong and lively child (Roberts,
c1830). However, whether this often repeated story about her
health is true, or if the two events were causally related, cannot be
stated with certainty. It is usually assumed Mary had a relatively
limited education, although it is known she attended a Congrega-
tionalist Sunday school on Coombe Street, for which education of
the poor was a priority, and where she learned to read and write.
However, from her surviving written words (e.g. Grant, 1827;
Anning, 1839), it is clear Mary was highly articulate and more than
capable of expressing her thoughts and opinions in writing. Mary
also read as widely as her financial situation allowed, as is
evidenced by a subscription to Roberts’s History and Antiquities of
the Borough of Lyme Regis and Charmouth (Roberts, 1834).

Richard Anning began to collect and sell fossils to augment his
income as a cabinetmaker, having accompanied Mr John Crook-
shanks on fossil hunting expeditions prior to 1802 (Roberts, 1834).
Mary and her older brother Joseph later accompanied their father
on fossil hunting expeditions despite Molly’s apparent disapproval
of these collecting activities (Roberts,1834). As a Dissenter, Richard
Anning undertook fossil hunting trips during Church of England
religious holidays, thereby supplementing his income from
cabinetmaking by selling fossils to the increasing number of
tourists visiting Lyme Regis at the time (Anonymous, 1813). Mary’s
father died in November 1810 at the age of 44 from the results of
tuberculosis (‘consumption’) complicated by the results of a fall
from a cliff at night between Lyme and Charmouth (Roberts, 1834);
at the time her father died, Mary was just 11 years old.

For much of the early part of her life, Mary Anning and her
family struggled financially. The death of Richard left the
remaining members of the Anning family with debts of 120 GBP
(Grant, 1827), a considerable sum at the time, which required the
family to apply for poor relief from the parish. However, following
Richard’s death, Molly continued to run the fossil business, most
likely the family’s only source of income. Joseph and Mary (and
possibly Molly, although this is less clear) continued to collect
fossils for sale, however, fossil hunting was a fickle business.
Although low-value specimens such as ammonites and belemnites
were common, there were often long gaps between the discovery
of higher-value, scientifically significant fossils. So for much of
Mary’s early life, the Anning family lived in a house on the bridge at
Lyme in the poorest lower part of the town (Anonymous, 1813).
Proximity to the sea gave easy access to the rich fossil hunting
grounds of the coast, but also meant their house was periodically
flooded during winter storms.

Ultimately Mary and her family were able to purchase a house
and shop in Broad Street, higher up in the town and further away
from the sea (Grant, 1827). Mary and the Anning family made their
names in scientific circles through finding new and spectacular
fossil vertebrates, and increasingly during her lifetime, and later
after her death, Mary became a local celebrity and draw for visitors
to Lyme Regis (e.g. Carus, 1846; Grant, 1827): Mary herself had
become a curiosity (Torrens, 1995). Mary continued collecting and
selling fossils throughout her life, whereas Joseph’s role in the
fossil business diminished as he undertook an apprenticeship, and
probably ended around 1825 when he became a full-time
cabinetmaker. Following Richard’s death, Molly was initially in
charge of the fossil business, but handed the running over to Mary
in about 1825: Molly died in 1842 (Torrens, 1995). However, by this
time Mary was probably also ill with an aggressive and painful
form of breast cancer, which considerably reduced here ability to
obtain specimens in the later years of her life. Mary died on 9th

March 1847 at the age of 48, leaving no direct descendants. She was
buried in the churchyard of the Church of England St. Michael the
Archangel in Lyme Regis on 15th March 1847. In 1850, as a result of
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UK ‘amateur’ fossil collectors and their collections, Proc. Geol. Assoc. (2
the work of Henry de la Beche and other members of the Geological
Society of London, a stained glass window was erected in memory
of Mary Anning at the Nave end of St. Michael’s church showing six
acts of mercy (McGowan, 2001; Pierce, 2006).

Mary Anning is reported to have been a curious, lively and
intelligent woman, who never married. She came from a relatively
poor, rural, working-class background, and had a restricted
education. However, she was clearly both highly articulate (Tickell,
1999), scientifically minded, and an avid reader. Mary wrote on
29th November 1824, in a letter to a child friend Miss Francis Bell,
that ‘the world has used me so unkindly, I fear it has made me
suspicious of all mankind’ (Grant, 1827, p. 132), although it is not
clear if this was in relation to fossil hunting or her personal life.
Mary was also modest and profoundly religious; she actively
supported the church, and was extremely generous to the poor of
the local Lyme Regis community. Although brought up as a
Congregationalist (also Dissenter or Independent), Mary appar-
ently converted to Anglicanism towards the end of her life.

2.1.1. The Anning ‘collection’
Mary Anning and her family searched for saleable fossils along

the Lower Jurassic (Hettangian to Sinemurian, approximately 201-
190 Ma, Cohen et al., 2013; updated 2018-08) Blue Lias Formation
limestones and shales of the Dorset coast, Southern England. The
localities were the rapidly eroding seashore cliff exposures along
the English Channel, between Lyme Regis and Charmouth
(Anonymous, 1813). Fossils were most commonly exposed as a
result of winter storms (Torrens, 1998), and Mary Anning collected
from at least 1810 until close to her death in 1847. Hence, the
Anning specimens at no time formed a single collection, as
specimens were sold as they were discovered, and as buyers
became available (Taylor and Torrens, 1986). In this respect, the
Anning ‘collection’ was fluid and ever changing, and therefore
different to those of Alfred Leeds and Steve Etches, whose
collections were or are more coherent entities.

Mary Anning predominantly collected marine invertebrates
and vertebrates, but also flying vertebrates and trace fossils,
especially coprolites. Her stock-in-trade probably consisted of
ammonites, belemnites and other invertebrates, whereas her
scientific reputation was largely built on the spectacular marine
vertebrates, such as ichthyosaurs and plesiosaurs, which were
much more occasional finds (Fig. 2). Mary’s most celebrated finds
include the discovery of the postcranial skeleton of Temnodonto-
saurus in 1812 (the skull had been discovered by her brother Joseph
in 1811); a beautiful 1821 Ichthyosaurus communis, which was
eventually sold to the Bristol Institution in 1823; the holotype of
Plesiosaurus in 1823 (Conybeare, 1824); the first British pterosaur
in 1828 (Buckland, 1829a); the holocephalan Squaloraja in 1829
(Riley, 1837; Torrens, 1998); together with numerous other
important fossil fish (e.g. Anonymous, 1829; Woodward, 1908),
and the 1830 discovery of a young Plesiosaurus macrocephalus
(Owen, 1840). Mary also sold numerous other vertebrates (e.g.
Egerton, 1837; Taquet, 2003) and invertebrates, including belemn-
ites in 1828 with fossilized ink sacs. She was instrumental in
recognising ‘bezoar stones’ as coprolites (Buckland, 1829c), and
recovered and sold numerous invertebrates including spectacular
crinoids and ophiuroids (e.g. Fitton, 1836; Broderip, 1837; Torrens,
1995).

As a result of the continual sales of specimens, the totality of the
‘collection’ by Mary Anning and her family remains unknown, but
was undoubtedly many thousands, especially including the sales of
lower value specimens to tourists. Indeed, even the number of
Anning specimens in public institutions is unknown, as the fossils
are widely scattered across museums the UK, mainland Europe and
the USA (Torrens, 1995). In addition, due to the nature of the sales
and the lack of record keeping at the time, many specimens can no
holson Leeds and Steve Etches. Comparing the three most important
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longer be attributed to the Annings. However, new examples of
specimens believed or proven to have been collected by Mary
Anning, continue to come to light (e.g. Price, 1986; Taylor, 2014;
Taylor and Torrens, 1986).

2.2. Alfred Nicholson Leeds

Alfred Nicholson Leeds (1847–1917) (Fig. 3) was by profession a
gentleman farmer and ‘amateur’ fossil collector, who lived at
Eyebury near Peterborough in Eastern England. Alfred Leeds,
probably initially at the behest of his elder brother Charles Edward
Leeds (1845–1912), but later on his own, amassed one of the largest
collections of fossil vertebrates (and occasional invertebrates)
recovered from anywhere in the British Isles (C.L.F., 1956; Leeds,
1956). During Alfred Leeds lifetime, his collection became
renowned across the scientific world, and elements of the
collection can now be found in museums in the UK (especially
in The Natural History Museum, London (NHMUK, formerly the
British Museum (Natural History)), and Hunterian Museum,
Fig. 3. Alfred Nicholson Leeds, and his family at Eyebury, near Peterborough. A, Alfred Le
after their marriage in 1875; B, the Leeds family outside Eyebury, showing Alfred Leeds (
Leeds, Alexander Andrew Ferguson Leeds, Lewis Alfred Leeds, Keith Ferrier Newzam Leed
in his attic bone room, in a painting by (the later Sir) William Nicholson, painted in 1889
owned by Lewis Leeds, photograph by Nicholas Hall, and reproduced courtesy of Sue H

Please cite this article in press as: L.F. Noè, et al., Mary Anning, Alfred Nic
UK ‘amateur’ fossil collectors and their collections, Proc. Geol. Assoc. (2
University of Glasgow), across mainland Europe (particularly in
Germany and Austria) and North America (Noè and Liston, 2010).

Alfred Leeds was a quiet family man, in contrast to his more
outgoing older brother Charles (Leeds, 1956). Alfred was shy and
reserved, even with his sons, and yet he was enthusiastic about
fossils and enjoyed showing his specimens to others, whether
workmen from the brick pits where he collected, or members of
the scientific community. Alfred was not a writer, and therefore did
not commit his thoughts or experience to the printed page, but he
was more than capable of arguing a point from extensive
experience with his specimens. Although not a great reader on
the subject of palaeontology, Alfred was patient and skillful with
his hands (Leeds, 1956).

Alfred Leeds was the youngest of eight children and the third,
and second surviving, son (the eldest of whom died in infancy in
1839), of Edward Thurlow Leeds (1802–1851) and Eliza Mary Leeds
(née Nicholson), who married 1837. Edward Leeds lived at Eyebury
near Peterborough as the tenant of the Duke of Bedford; Edward
Leeds was a noted farmer, considered an excellent judge of cattle,
eds and his wife Mary Ferrier Leeds (née Fergusson) inside Eyebury, probably soon
left), Mary Leeds (rear centre left) and their five sons (left to right) Edward Thurlow
s and Charles Herbert Leeds, taken around 1906; and C, Alfred Leeds shown working
. Images copyright the Leeds family, and reproduced with permission; original of C
all (née Leeds).
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and one of the original guarantors of the Peterborough Corn
Exchange built in 1846. Edward Leeds died when Alfred was just
four years old, and Eyebury and the other farms managed by the
family, were put into trust for the two surviving sons (Leeds, 1956).

Both Charles and Alfred Leeds were educated at Warwick
Grammar School, and Charles went up to Exeter College, Oxford
University in 1864 (Boase, 1879). This left Alfred to take up
management of the Eyebury estate in 1868, despite his heartfelt
wish to train as a doctor or surgeon (Leeds, 1956). As part of his
studies, Charles Leeds came into contact with John Phillips (1800–
1874), professor of Geology at Oxford 1856-1874. This meeting,
presumably through Phillips lectures on Geology, inspired Charles
to collect fossils from the Oxford Clay close to his home in
Peterborough. Hence, during his vacations he began to visit the
brickyards that were just beginning to be opened en mass in the
Peterborough area (Hillier, 1981). Charles collected specimens
figured in Phillips publications: belemnites (Phillips, 1865) and the
jaws and paddle of a pliosaur (Phillips, 1871). Although Phillips
argued strongly that these early specimens should be accessioned
to Oxford University, Charles retained them, commenting later that
if he had given them up, it would probably have been the end of the
Leeds collections (Leeds, 1956).

Alfred Leeds had been a collector and arranger of Natural
History and other objects from a young age. Whilst at school in
Warwick he built up a collection of birds’ eggs, but also collected
butterflies at Eyebury, and stamps, all carefully arranged and neatly
labelled (Leeds, 1956). Alfred, possibly pressurized by his elder
brother, or perhaps out of his own interest, began to collect fossils
with Charles. However, Charles’ personality was such, that
although he had an academic interest in fossils, his enthusiasm
waxed and waned with other pursuits. Charles won a Whitworth
Engineering Scholarship in 1868 (Johnson and Barwell, c. 1956)
which took him briefly to Newark on Trent in 1870, and he then
trained as a solicitor (Leeds,1956). This left Alfred Leeds to farm the
Eyebury estate, however, Alfred’s heart and soul was not in
farming, although at the time it was still a reasonably prosperous
business. Hence Alfred Leeds, the born collector and arranger,
pursued a career he neither loved nor sought, but found in fossils
something away from his day job which could fully engage his
passions (Leeds, 1956).

How much time Charles Leeds was able to dedicate to the
collection beyond 1869 is not known, however, whilst Charles
pursued various careers: initially as an engineer, and later as a
lawyer, across the UK (including in Newark on Trent, Bury St.
Edmunds, Westminster and York), Alfred Leeds continued quietly
and selflessly collecting fossils. Charles retained an active interest
in the collection, as evidenced by the visit of Harry Govier Seeley
(1839–1909) in 1874 (Seeley, 1874b; Leeds, 1956). This contact
probably came as a result of Charles work in Bury St. Edmunds,
close to Cambridge where Seeley worked for Adam Sedgwick
(1785–1873) in the Woodwardian (now Sedgwick) Museum,
possibly as a result of one or more visit(s). Hence, it is almost
certain that academics such as Harry Seeley were invited to view,
and publish on, the growing collection at Charles, rather than
Alfred’s, instigation (Leeds, 1956).

In 1887, Charles Leeds emigrated to New Zealand for unspeci-
fied health reasons, which left the fossils solely in the hands of
Alfred. With Charles having made initial contact with the British
Museum (Natural History) (now The Natural History Museum) in
London, Alfred Leeds continued to build strong relationships with
individual academics, which blossomed into a mutually beneficial
working relationship. In 1912 Charles Leeds died (Anonymous,
1912), and by this time Alfred Leeds health was also declining.
Having suffered for some time from bronchitis and heart trouble,
Alfred Leeds died of heart failure at Eyebury in 1917 (Smith
Woodward, 1917), and is buried in the family plot in Eye cemetery.
Please cite this article in press as: L.F. Noè, et al., Mary Anning, Alfred Nic
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2.2.1. The Leeds collections
The Leeds Collection (c. 1867-1917) (Fig. 4) is usually divided

into two sub-collections (Leeds, 1956; Woodward et al., 1904), and
will therefore be referred to here as the ‘Leeds Collections’. The
First Collection (c. 1867-1890) was developed from the inception of
fossil hunting in about 1867 until May 1890 when the entire
collection was purchased ‘lock, stock and barrel’ by the NHMUK
(Leeds, 1956). The fossils of the First Collection, when packed,
weighed five tons and payment was made in four instalments from
1890 to 1893 (Woodward et al., 1904). Alfred Leeds passed half of
the proceeds from the sale to Charles in New Zealand and this
represented the end of the joint First Leeds Collection. This clear
out represented a welcome new start for Alfred, as his attic bone
rooms had become seriously congested with specimens (Leeds,
1956). However, the Second Collection (1890–1917) began almost
immediately, with the first specimens added before the First
Collection left Eyebury. Alfred Leeds then continued collecting
until his death in 1917 (Smith Woodward, 1917).

The Leeds Collections fossils were derived from inland
exposures of the Middle Jurassic Callovian and Oxfordian, Lower
(now Peterborough Member) and Middle (now Stewartby Mem-
ber) Oxford Clay Formation from approximately 166-157 Ma
(Cohen et al., 2013; updated 2018-08). Fossils were recovered from
a wide range of brick pits in and around the villages of Dogsthorpe,
Eye, Fletton, Whittlesea and Yaxley, close to Peterborough in
Eastern England. It is clear from Edward Thurlow Leeds (1877–
1955) account that the Leeds Collections fossils were derived from
all levels within the clays (Leeds,1956) below the overlying topsoil,
Quaternary gravels and ‘callow’ (the name for the weathered
topmost clay) down to the ‘Gryphaea bed’ (now Bed 10,
Peterborough Member, Oxford Clay Formation). Hence, it is not
true, as is sometimes stated (e.g. Martill and Hudson, 1991; Martill
et al., 1994), that Leeds fossils were most commonly found in Bed
10, as they are today due to the mechanical working of the clay pits.

The Leeds Collections consist predominantly of marine
vertebrates (ichthyosaurs, plesiosaurs, crocodiles and fish), sup-
plemented by rare dinosaurs, and exceedingly rare pterosaur
material (Noè and Liston, 2010). Some of the commonest speci-
mens were the ichthyosaur Ophthalmosaurus and the crocodilian
Metriorhynchus. Of the plesiosaurs, the favourites of Alfred Leeds,
specimens of Cryptoclidus were the most common, although the
head was rarely complete. Of the pliosaurids the small genus
Peloneustes was the most common, whereas the larger genera
Simolestes and Liopleurodon (at the time called Pliosaurus) were
rare, especially more complete specimens. Fish were common
finds, especially Lepidotes, as were broken and bitten bones.
Occasional large coprolites, stomach contents, and a single
specimen attributed to a fossil egg (Woodward et al., 1904;
Anonymous, 1923; Liston and Chapman, 2014) were also recov-
ered. The collections include some invertebrates, such as
belemnites, ammonites, brachiopods and crustaceans (e.g. Carter,
1886; Phillips, 1865), which, although common in the Oxford Clay
were not often collected, except perhaps in the early years.
Pleistocene fossils from the overlying gravels, such as an elephant
tusk now in the Sedgwick Museum, Cambridge, were also
occasionally collected (Leeds, 1956).

Key specimens from the First Collection include a number of
holotypes and published specimens, including: the holotype
skeletons of Muraenosaurus and Ophthalmosaurus, the tail of the
giant pachycormid fish Leedsichthys, an incomplete skeleton of
Cetiosaurisus - the most complete sauropod skeleton known from
the UK at the time, and a growth series of the plesiosauroid
Cryptoclidus (Seeley, 1874c; Andrews, 1895b; Smith Woodward,
1905; Liston and Noè, 2004). The Second Leeds Collection included
numerous important specimens, such as an almost complete skull
of the pliosaurid Liopleurodon, the holotype of the pliosaurid
holson Leeds and Steve Etches. Comparing the three most important
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Fig. 4. Examples of fossils collected by Alfred Nicholson Leeds. A, a substantially complete display-mounted skeleton of the pliosaurid Liopleurodon ferox (although much of
the skull is reconstructed, (Paläontologische Sammlung, Fachbereich Geowissenschaften, Eberhard Karls Universität Tübingen, Germany (GPIT) uncatalogued); B, a display-
mount of the plesiosaurid Cryptoclidus oxonieneis (GPIT uncatalogued); C, a coprolite, possibly from a shark or marine reptile but currently unattributed to taxon, showing
undigested remains (dark areas) and spiral structure (GPIT uncatalogued); D, tracheal rings of the crocodile Steneosaurus leedsi (NHMUK R3169); E, the largest example of a
tooth of the pliosaurid Liopleurodon ferox collected by Alfred Leeds (NHMUK R4747); F and G, examples of stomach contents of marine reptiles, F, contains numerous
gastroliths between the ribs (NHMUK R3317) and G, attributed to the pliosaurid Peloneustes philarchus, preserves small gravel and sand grade gastroliths mixed with the
hooklets of teuthoids (NHMUK R4748). A, B shows how skeletons from the Oxford Clay Formation could be successfully mounted in three-dimensions. Scales: A,
approximately 5.3 m in length; B approximately 3.75 m in length; C–G, scale bars represent 50 mm.
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Simolestes, and preserved tracheal rings of the crocodilian
Steneosaurus (R3169, Mycterosuchus of Andrews, 1913), and an
egg attributed to a reptile donated to the NHMUK in 1898
(Andrews, 1897,1909a,b,1913; Woodward et al., 1904).

The number of specimens collected by the Leeds brothers is not
known with certainty. A few elements from the First Collection
were sold or donated to institutions other than the NHMUK. The
entire First Collection was inventoried by Henry Woodward (1832–
1921) bone-by-bone before it was acquired by the NHMUK (Liston
and Noè, 2004; Noè, 2009; Noè and Liston, 2010). However,
quantifying the size of the Second Leeds Collection is much more
Please cite this article in press as: L.F. Noè, et al., Mary Anning, Alfred Nic
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difficult, because specimens were sold as they were collected,
especially to Bernhard Stürtz (1845–1928) of Bonn, who was
introduced to Alfred Leeds by the NHMUK in 1897, and who bought
specimens up until 1911. Alfred�s son, Edward Thurlow Leeds,
estimated the second collection was one-and-a-half to two times
the size of the First Collection (Leeds,1956), but our feeling is this is
likely to be an underestimate.

Today, the Leeds Collections are widely distributed across a
range of scientific institutions in Europe and North America. Alfred
Leeds had an agreement that gave the NHMUK first refusal for any
new or unusual specimens. This led to the presentation of
holson Leeds and Steve Etches. Comparing the three most important
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vertebrate specimens to the NHMUK in 1888 and 1889, the
presentation of invertebrates during the period of 1885–1913,
annual purchases in 1894–1899 (including the First Collection),
and eight subsequent purchases from 1901 to 1914 (Woodward
et al., 1904; Leeds, 1956). From the Second Collection, there were
significant sales from 1897 to 1911 by Alfred Leeds to Stürtz, with
much material from before 1905 re-sold to Tübingen University.
Following Alfred Leeds death, which occurred during the Great
War (World War One), the fossils initially remained at Eyebury.
However, following the end of the war on 11th November 1918,
Alfred�s only farming son, Alfred Lewis Ferrier Leeds (1883–1918)
died unexpectedly in December, and the remainder of the Second
Collection had to be urgently disposed of (Leeds,1956). A letter was
circulated to museums, stressing the uniqueness of the material,
but austerity following the war meant only small amounts were
sold to the University of Liverpool, and Cardiff, Kendall and
Liverpool Museums (e.g. Neaverson, 1935). However, this left a
large proportion of the fossils unsold. Finally, in August 1919, an
agreement was made with the Hunterian Museum, University of
Glasgow to receive the majority of the remaining material, with a
small residue discarded; Mrs Leeds was particularly happy about
this, as she had grown up and married in the city (Liston, 2006).
Hence, in September 1919 the last fossils departed, and more than
100 years of Leeds family tenure at Eyebury ended. A final, small
purchase of Alfred Leeds favourite and unique items was made by
the NHMUK from Mrs Leeds in 1920.

2.3. Steve Etches

Steve Etches (b. 1949) (Fig. 5) is the most important and well-
known non-commercial fossil collector in the UK today. He has
widespread contacts with the palaeontological community (both
Fig. 5. Steve Etches and his collection. A, B, Steve collecting fossils in the field from the for
in his purpose built museum in Kimmeridge; and D, Steve demonstrating preparation t
Images: Terry Keenan, copyright The Etches Collection, MJML.
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scientific and non-scientific), the museum world, and amateur and
professional collectors across the UK. Steve is a plumber by trade,
married, and he and his wife Sue have three children. Steve is a self-
confessed loner, who is happy in his own company; however, that
is not to say he is solitary or shuns the company of others. On the
contrary he is extremely amiable, with a wide range of friends and
colleagues in the local and regional geological, fossil collecting and
academic communities. As a collector Steve can be secretive (as
indeed Steve perceives most collectors, Etches and Clarke, 2010),
although he is always willing to show interested groups or private
individuals his specimens, and is keen to impart his knowledge of
collecting and about his collection to specialists and non-special-
ists alike. Steve is hard-working and has developed a systematic
approach to fossil collecting, he is fascinated by the fossils he finds,
and his interest has grown with time and discoveries. Steve
continues to actively collect fossils today.

Steve Etches was born on the outskirts of Bournemouth, near
Throop in 1949, the fourth of five children. His father was a well-
travelled commercial and industrial photographer, and his mother
a housewife. As a child Steve was a hunter and collector, and at the
age of five found his first fossil, a flint echinoid, whilst searching his
back garden. This fossil made its way into his mother’s button box,
and thereby survives to this day. As a youngster Steve hated team
games, saw no point in sports, and had little interest in school,
except metalwork and English where he excelled. As a result, Steve
spent much of his childhood searching for items from the natural
and human worlds: birds’ nests, badger setts, sea shells, or
fascinating rocks and minerals. He undertook bird watching (with
an old pair of U-boat binoculars given to him by his father), night
fishing, shooting and star-gazing, and he would search for, and find,
lost or discarded items such as coins, or spent (and sometimes
unspent) gun cartridges. From an early age Steve had a keen eye,
eshore close to Kimmeridge; C, Steve and part of his collection as formerly displayed
echniques using a compressed air driven airpen to young visitors to his collection.
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and his searching developed in him the�hunters spirit’, which fired
his imagination and interest in a way school was largely unable to
do.

When his father was working away from home, Steve would
often act as an unpaid Photographic Assistant. After carrying out a
photographic shoot, Steve and his father would pack up the
equipment, and if time allowed they would head for a remote
beach where Steve could collect pebbles, crystals or anything else
he could find. During family outings and holidays, Steve was not
Fig. 6. Examples of some of the most stunning and scientifically important specimens fr
specimen that started the Etches Collection in 1981; B, a complete specimen of the fish Le
dragonfly wing, Kimmeridgebrachypteraeschnidium etchesi (K619); E, a juvenile ichthyosau
between the ribs; F, an adult ichthyosaur (MJML K1885), probably representing a second
(MJML K1261), one of Darwin’s ‘missing links’. Images Terry Keenan, copyright The Etc
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one for lazing in the sun, lying on the beach, or playing in the sea
like the rest of the family, but saw an opportunity to explore a new
locality, leading on one occasion to the Kimmeridge Clay in which
he discovered brachiopods, selenite crystals, oyster hash and
echinoid spines (Etches and Clarke, 2010). With little money to
spend on hobbies, Steve had to rely on a tilers hammer given to him
by his father to satisfy his geological curiosity, and headed to
wherever he could find specimens: school, beach, heath or piles of
roadside gravel. This hunting developed in him a sense of
om the Etches collection. A, a substantially complete pliosaurid jaw (MJML K1), the
pidotes (MJML K1943); C, the skull of a pterosaur (MJML K1918); D, an extremely rare
r (MJML K1747), probably a new species, with extensive stomach contents preserved

 new species; G, rare ammonite eggs (MJML K1654); and H, a unique goose barnacle
hes Collection, MJML.
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enterprise, where time and effort were rewarded by the objects
found, and it was unusual for the young Steve not to find
something if he looked hard enough (Etches and Clarke, 2010).

Following a break from fossil collecting during his teens and
early twenties, his wife Sue took Steve to Wimborne on a shopping
trip and led him to a local fossil shop. This re-kindled Steve’s latent
interest in rocks and fossils, and further encouraged by the
enthusiastic shopkeeper, Steve, his family and his brother-in-law
began to explore the Dorset coast to collect fossils. The family
quickly lost interest, but Steve recognised from visits to the coast
and to local and national museums that the Kimmeridge Clay was
under-collected and understudied, despite some spectacular finds
from the nineteenth century (e.g. [Owen, 1861, 1863,1869; Hulke,
1869a,b,1870, 1871a,b, 1872; Mansel-Pleydell, 1873, 1888). With
this information to hand, Steve decided to make it his aim to collect
and accurately document the stratigraphy of the Kimmeridge Clay
and its fossils (Etches and Clarke, 2010).

2.3.1. The Etches collection
The Etches Collection (Fig. 6), now housed in the Museum of

Jurassic Marine Life (MJML, Kimmeridge, Wareham, Dorset, BH20
5PE, UK), is principally derived from the Late Jurassic Kimmeridge
Clay Formation, Kimmeridgian and Tithonian stages approximate-
ly 157-145 Ma (Cohen et al., 2013; updated 2018-08; Morgans-Bell
et al., 2001) of the Dorset coast, UK, although specimens have also
been recovered from inland localities such as the Westbury Blue
Circle Cement Works, Oday Common, Abbingdon, and other
Kimmeridge Clay localities across the UK (Etches and Clarke, 2010).
Although Steve has collected fossils for many years, the Etches
Collection can be considered to have begun in March 1981 with the
discovery of the first parts of a large, virtually complete pliosaurid
mandible (MJML K1) from the lower Kimmeridge Clay at
Kimmeridge (Etches and Clarke, 1999-2003; Etches and Clarke,
1999). Steve continues to collect today.

The Etches Collection predominantly contains marine inverte-
brates and vertebrates, but also some terrestrial and flying
organisms, and terrestrial plants. The vertebrates include marine
reptiles (ichthyosaurs, plesiosaurids, pliosaurids, turtles, crocodi-
lians), and ‘fish’ of many types (both actinopterygians and
chondrichthyans). The marine invertebrates include ammonites,
teuthoids, belemnoids, echinoderms, bivalves, brachiopods, gas-
tropods, cnidaria, nautiloids, decapod crustaceans, as well as
marine ichnofossils. Rarer terrestrial and flying vertebrates and
invertebrates, such as dinosaurs, pterosaurs and insects are also
found in the collection, together with a few terrestrial plants (
Etches and Clarke, 1999-2003; Etches and Clarke, 1999, 2010).
Examples of key vertebrate specimens include substantially
complete and beautifully preserved ichthyosaurs (MJML K292,
K1009); plesiosaur limb bones with bite marks (MJML K92, K147,
K220, K1060); crocodilians (MJML K435, K461, K1485); a chelonian
(MJML K1130); pterosaur mandible (MJML K1235), teeth (MJML
K596, K612) and limb bones (MJML K445, K631, K1420), some
associated (MJML K1597) or articulated (MJML K1026); a
�rhinobatid� ray with soft-part preservation, including claspers
(MJML K1281); a complete Thrissops fish (MJML K1395, K1440);
and unique fish and sharks. Key invertebrate specimens include:
numerous zonal ammonites, Trachyteuthis (MJML K1032) and
Belemnoteuthis (MJML K1086); cephalopods in 3-dimensions or
preserving soft-parts; ammonite egg sacs (MJML K633, K1058,
K1273, K1429, K1486); well-preserved Eryma decapods (MJML
K422, K760); a goose barnacle preserving colour banding (MJML
K1261); and a dragonfly wing (MJML K619) which is unique from
the Kimmeridge Clay (Etches and Clarke, 1999-2003; Etches and
Clarke, 1999, 2010).

Steve Etches very much sees himself as the rescuer and
temporary custodian of his specimens. He does not sell fossils, and
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has always strongly believed his Kimmeridge collection should
remain in Dorset where the specimens were found. To this end, the
Etches collection was formerly housed in Steve’s private museum,
set up at his home in Kimmeridge. The entire collection has now
been transferred to a purpose built, multi-million pound Heritage
Lottery Fund funded museum, which opened on Friday 21st

October 2016. The museum now acts as a permanent public
repository for the 2360 specimens (as of August 2018) making up
the Etches Collection, and its subsequent additions, which are
safeguarded for the nation under the auspices of the charitable
Kimmeridge Trust. The Etches Collection is thereby now in a
registered museum (MJML), with the specimens cared for under
Collections Trust international Spectrum Standards (see https://
collectionstrust.org.uk/spectrum/). Museum staff are currently in
the early stages of working towards Arts Council Accreditation,
which it is hoped will ultimately lead to its formal recognition as an
outstanding national collection through the Designation scheme.
The setting up of a registered museum in Kimmeridge for the
Etches Collection is in many ways the culmination of Steve’s life’s
work, and a major accomplishment for both Steve and the team
that worked so hard towards the implementation of this long held
vision.

3. Discussion

Here we explore and discuss the lives and work of Mary Anning,
Alfred Leeds and Steve Etches. First, we consider some general
aspects that made their collections possible; next we explore the
motivations of each collector; the unique skill sets developed in
order to locate and recover specimens; and their interactions with
family, friends and the scientific community. In addition, each
collector has been variously acknowledged during their lifetime
(and beyond), and has had a lasting, and ongoing, impact on the
science of palaeontology. Finally we consider the thorny question
of whether Mary Anning, Alfred Leeds and Steve Etches should be
considered amateurs or professionals.

3.1. Right place, right time

A consideration of the lives of Mary Anning, Alfred Nicholson
Leeds and Steve Etches shows all three lived ‘in the right place’ and
‘at the right time’ for exceptional fossil collecting. In terms of place,
all three collected from predominantly fine-grained, shallow
marine successions, where large numbers of organisms lived
(both in terms of original numbers and preserved taxic diversity),
and where preservation potential was high. All three localities
thereby represent fossil Lagerstätten, and hence allowed the
collection of relatively abundant and spectacularly-preserved
museum display-quality specimens. However, it is curious to note
that all three collected from UK Jurassic successions, and made
their names from large marine reptiles. The reasons for this may be
many. Prior to the Mesozoic there were relatively few, large,
marine tetrapods, although fish had been abundant since the late
Devonian and had been widely collected (e.g. the Scottish Orcadian
lake system, Andrews, 1982; Newman, 2010). However, it was the
spectacularly strange Mesozoic marine reptiles and dinosaurs that
captured both the scientific and popular imaginations (e.g. Moody
et al., 2010) in a way that the, perhaps more familiar, Cenozoic
mammals have largely failed to do. In the UK, Triassic fossiliferous
deposits are rare, but this does not explain why similar spectacular
private collections have not come from Cretaceous strata, such as
the chalk, which is abundantly exposed, fine-grained, fossiliferous,
and preserves large marine vertebrates (e.g. Owen, 1850; Smith
and Batten, 2002). Despite spectacular finds in Wealden strata
(particularly on the Isle of Wight) and the chalk (e.g. the Culland
pits), specimens appear to be less common and not so frequently
holson Leeds and Steve Etches. Comparing the three most important
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fully articulated: perhaps these Cretaceous deposits will be ripe
hunting grounds for current and future UK amateur collectors to
exploit.

Time was also an important factor in the development of the
Anning, Leeds and Etches collections. By the 1790�s Lyme Regis had
become a popular seaside destination for both the gentry and the
wealthy middle classes, with an increasing number of tourists
visiting Lyme as a healthy bathing destination for both the able
bodied and the infirm (Anonymous, 1813). In addition, Lyme Regis
became a popular seaside resort for the wealthy with a
predilection for collecting natural history objects, including fossils.
Moreover, Lyme Regis just happened to be situated where richly
fossiliferous deposits were common (Lord and Davis, 2010), and
these fossils could be discovered and collected by the initiated and
industrious from the constantly eroding cliffs. Lyme thereby
became important for the new sciences of geology and palae-
ontology which attracted researchers and University professors,
allowing the Anning family to sell fossils to both affluent and
academic visitors.

Alfred Leeds also lived at an auspicious time for fossil collecting.
Although bricks had been made for generations in and around
Peterborough (Collier, 1966), the introduction of the dry press
method industrialized and sped up brick-making, and meant
manufacturers began to exploit the deeper layers of the Oxford
Clay for raw materials (Noè, 2009). This is in contrast to the times
of the Peterborough fossil collector Henry Porter (1832–1868), who
was only able to collect from the puddled surface clay (‘callow’)
that was previously used for brickmaking (Porter, 1861). The new
techniques, together with changes in taxation on brick manufac-
ture, and the self-firing nature of the Oxford Clay (and hence the
introduction of the Hoffmann process), made brickmaking
considerably more profitable than farming (Noè, 2009; Noè and
Liston, 2010). Hence much land around Peterborough was turned
over to brick manufacture. In addition, in the times of Alfred Leeds,
the clay was still largely worked by hand, allowing Leeds to collect
before the widespread mechanization which commenced early in
the 20th Century and led to loss of the majority of fossil specimens
(Leeds, 1956).

For Steve Etches, a key parameter in the initiation of his
collection was the recognition that the Kimmeridge Clay and its
fossil fauna and flora had been underexploited for more than a
century (Etches and Clarke, 2010). In addition, UK laws that make
many coastal exposures Crown (i.e. U.K. Government) property,
and therefore public land on which collections can be made
without landowner permission, was also key, although other
designations and restrictions may apply. Around Kimmeridge, the
Kimmeridge Bay foreshore is owned by the Smedmore Estate, and
is also a Site of Special Scientific Interest (SSSI). To the east of
Kimmeridge Bay, including the areas of Freshwater Steps (also an
SSSI), Egmont Bight and up to and including Chapmans Pool, the
foreshore is Crown Property, but the cliff exposures are owned by
the Encombe Estate. Hence, obtaining relevant permissions to
collect has also been key to the development of the Etches
Collection.

3.2. Motivations

Mary Anning, Alfred Leeds and Steve Etches have all been highly
motivated fossil collectors. This can be seen by the number of years
they collected fossils (Mary Anning 37 years, Alfred Leeds 42 years,
and Steve Etches 37 years and counting), and the often arduous
conditions under which they worked. The personalities of the
collectors were also crucial to their successes: each had an innate
passion for collecting, and an instinctive scientific focus to their
thinking without the need for formal academic training. In
addition, all three recognised, and effectively exploited, a fossil
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collecting niche more successfully, and with greater commitment,
than others around them.

For the Anning family, fossils were a business and means of
financial support. These fossils, collected from the Lyme Regis
cliffs, were sold on a table outside their home close to the prison
(Roberts, 1834), and at the coach stop and near local inns (either
the Golden Lion and/or the Three Cups, Anonymous, 1813). Hence,
it is likely that from an early age Mary and Joseph were taken out
on fossil hunting trips by their father, and in this way fossil hunting
became part of the Annings everyday lives. Following Richard’s
death, the Anning family were left with no breadwinner for the
household, considerable debts, and no known regular income
stream (Torrens, 1995). For Mary, on her way home the day after
her father’s funeral, a chance encounter on the beach with a lady
who paid her half a crown (121/2 pence) for an ammonite she had
just found, was also an important impetus to continue collecting (
Roberts, 1834; Grant, 1827; Bowles, 1828).

The relatively high value of the large, spectacular and
scientifically important specimens sold by the Anning’s may also
have made fossil hunting attractive as a means of income.
However, this is one aspect of the Annings fossil business that is
often overlooked or downplayed: the relative value of some of the
fossils they found (however, see Taylor and Torrens, 1986), for
instance, the ichthyosaur discovered and excavated by Joseph and
Mary Anning in the winter of 1811/12 (now NHMUK R1158) was
sold to Henry Hoste Henley (1766–1833) for 23 GBP (Roberts,
1834). Although the annual income of Richard Anning is not
known, we can get some idea by comparison to the Colquhoun
Social Tables (see Lindert, 1982). As a cabinetmaker, Richard
Anning can be considered to have belonged to category C: industry
and building: ‘Artisans, handicrafts, mechanics, and labourers,
employed in manufactures, buildings, and works of every kind’
(Lindert,1982). Being aware that these are average figures, and that
regional variations in wages occurred (generally lower in rural
areas such as Dorset, Torrens, 1995), we can surmise an
approximate, annual income of less than 55 GBP per year for
Richard Anning in around 1800; we note this estimate compares
favourably to the 25 GBP annual annuity awarded to Mary Anning
in 1838 (Torrens, 1995). This means the relative value of this first
ichthyosaur specimen was probably equivalent to more than six
months’ wages for the Anning family, and the 200 guineas (210
GBP) paid for the exceptional 1830 Plesiosaur represented almost
four years’ wages - considerable sums.

It is possible that prior to Richard Anning�s death in 1810 the
family had found and sold significant fossil specimens (e.g. to
Lieutenant-Colonel Thomas James Birch, c. 1768-1829), however,
Richard’s death left the Anning family in dire need and on Parish
relief (Torrens, 1995). This poverty undoubtedly drove the Annings
to explore the Lyme and Charmouth sea cliffs for fossils to sell, as at
this stage in their lives, even a few pennies acquired from common
fossils such as ammonites and belemnites would have been
welcome. However, the unsteady but not inconsiderable income
generated by rare but spectacular finds eventually permitted the
Anning family to pay off their father’s debts, assist Joseph in setting
up in business as a cabinetmaker, and to purchase a house and
fossil depot in Broad Street (Grant,1827; Roberts, c1830). Hence, by
1827, the Anning family had both literally and figuratively moved
up in the town. Thereby, Mary and her family had managed to work
their way out of grinding poverty by selling fossils.

The Leeds Collections were initiated through Charles Leeds
interaction with John Phillips in Oxford University. However, the
driving force for Alfred Leeds collecting seems to have been his
personal interest, with his passion for fossils driven by his love of
puzzles and his innate scientific bent (Leeds, 1956). Although
farming was his day job, Alfred Leeds heart was never in working
the land, so collecting fossils became his solace and interest. It was
holson Leeds and Steve Etches. Comparing the three most important
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probably this personal interest, rather than any external stimulus,
that explains why such an important collection did not reach
scientific attention more rapidly.

By the 1880�s, when Alfred Leeds collection had begun to come
to scientific and public attention, he was approached by the
NHMUK to sell. Initially Alfred resisted, but ultimately relented,
probably as a result of the late eighteenth century agricultural
depression, and the reduced profitability of farming (Perry, 1972;
Turner, 1992; Hunt and Pam, 2002). Hence the sale of the First
Collection may have been prompted by the need for money. By May
1889 Alfred had thereby begun to see his fossils in a different light:
as an opportunity ‘to turn his hobby to practical account’ (Leeds,
1956: p.90). So, Leeds continued to collect, but apparently began to
rely more heavily on selling fossils to supplement his farming
income, as seen by regular sales to the NHMUK, the auction of
items in August 1896 (Chalmers-Hunt, 1976), and the volume of
sales to the German fossil dealer Stürtz (Leeds, 1956). Ultimately
the collection may have been amassed for financial reasons, rather
than simply the love of collecting. This therefore suggests a gradual
change in the reasons for collecting: initially for scientific reasons
with Charles Leeds, later the personal interest of Alfred Leeds, and
later still a source of financial support for the Leeds family at a time
when farming had become less profitable.

Steve Etches, like Mary Anning, had hunted for fossils amongst
other things from an early age. However, his adult return to fossil
collecting was prompted by his wife and a visit to a local fossil
shop, and the encouragement he received from its owner. This led
to renewed interest in fossil collecting, which was further
developed by a will to discover more about the subject through
attendance at evening lectures, and by joining local and regional
geological societies and associations. Although Steve had been
collecting fossils for some time before 1981, the real impetus for
the formation of the Etches Collection was the discovery of the first
part an extremely large pliosaurid mandible (MJML K1), still one of
his largest and most spectacular fossil finds. This fired Steve’s
imagination, and set off his systematic fossil collecting career: and
what a career in this fascinating topic. For Steve, fossils from the
Kimmeridge Clay are his life�s work.

3.3. Collection methods

Here we consider the practicalities of discovering fossils, and
how this was undertaken. Building up a world-class fossil
collection involves a series of phases. The discovery of fossils is
followed by the physical recovery of the specimens and their
removal to a safe storage location. This is typically followed by
preparation of the specimen to remove excess matrix, the reuniting
of broken elements and mounting and display of the newly
acquired fossils, whether for personal enjoyment, exposition to
others, or for sale. These phases are augmented by curation of the
collection, the care and storage of the specimens, and the recording
and management of the data associated with the specimens.

3.3.1. Discovery
Finding fossils requires the trained, expert eye of one who is

intimately familiar with the clays, mudstones and limestones of
the geological formation explored. Repeated walks along cliff and
foreshore exposures, or regular visits to clay pits, permits
recognition of the constant changes that have occurred along
any particular stretch of coastline or working quarry. This requires
familiarity with the local tides and weather conditions, chatting to
workmen, or understanding of the reaction of rock to a hammer or
chisel blow. The fossil hunter’s eye is developed through constant
searching, as well as an innate ability to observe and persevere, no
matter what the weather, whether or not fossils appear to be
present, as well as a lot luck thrown into the mix.
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Mary Anning and Steve Etches both relied on their skill at being
able to locate fossils in the sea cliffs of the Dorset coast. This
entailed frequent long hours walking the cliffs, ledges and
foreshores looking for the often tiny evidence that would indicate
a fossil is present. The most fruitful times occur in the winter
months, when storms generate landslides and cliff falls and
movement of surface materials is more common. This was
especially true after the winter storms of 1824, and 1979-80
(Etches and Clarke, 2010; Roberts, c. 1830). However, even with
detailed knowledge of local tides and the ever changing shoreline,
collecting fossils from steep cliff localities remains an inherently
risky occupation. The sea can turn more quickly than expected and
landslides can occur in unstable cliff sections. For example, in 1833
Mary Anning nearly lost her life and her dog Tray was killed in front
of her by a cliff fall (McGowan, 2001). Anning is also known to have
purchased specimens from other collectors to re-sell (Taquet,
2003; Vincent and Taquet, 2010).

Alfred Leeds on the other hand rarely, if ever, spent time
actually looking for fossils. He relied on the workmen, overseers
and owners of the brick pits to inform him of new finds, backed up
by regular visits to remind the men he still existed and continued
to collect (Leeds, 1956). This would occasionally result in a
summons by letter, postcard or telegram, followed by rapid travel
on a horse drawn dog-cart to the relevant pit. Specimens were
typically exposed by hand digging of the clay using a 36 lb crow bar,
which would have a distinctive ring when striking bone or other
fossil material (Noè, 2009). However, this method of extracting the
clay, with its constant jarring of the subsurface layers, was not kind
to the specimens, which were almost always discovered frag-
mented. Although Alfred always preferred to collect specimens in
situ, this was not always possible without interrupting the work of
the pit. However, prior to the mechanized grinding of the clays,
fossils would result in the bricks exploding due to differential
heating during firing. Hence the workmen were paid a bonus of 1 s
(one shilling; 5 pence today) for a full ‘bolt bucket’ (a ‘Devils
Thunderbolt’ was the local name for belemnite guards). For good or
unusual specimens Alfred would pay the men more (typically 1
crown; 5 s or 25 pence today).

For Steve Etches, searching for fossils has involved systematic
walking along coastal exposures, methodically breaking open
concretions, and spotting changes along the coastline that indicate
a new fall or movement of sediments which may reveal new
exposures (Etches and Clarke, 2010). Exploration of every horizon,
including those above and below the strand line is an essential
element for getting the collectors ‘eye in’. Patience is also a key
factor, with regular visits of at least once a week to understand the
dynamics of the coastline, where spotting small changes may lead
the collector to a productive spot. Patience is also required when
walking for hours along the shore, whilst waiting for the next
storm, or for a cliff face or exposure to release the remainder of a
specimen visible, but not safe to collect. This is illustrated by an
Etches Collection pliosaurid limb bone (MJML K2) recovered over a
period of six years; the first part recovered in 1983, with the
remainder collected in 1986 and 1989. Steve Etches also stresses
the importance of recovering all fossils, not just the superficially
spectacular specimens, as well as checking for the evidence other
collectors’ failures, which can result in finding missed parts of a
(now incomplete) specimen.

3.3.2. Recovery
For all three collectors, once a specimen had been located it

needed to be rapidly and efficiently collected. In the cases of Mary
Anning and Steve Etches, specimens had to be speedily removed
before they were damaged or destroyed by the action of the sea, or
lost or damaged by other fossil collectors or the curious. In the early
years, prior to 1833, Mary Anning is known to have left her dog Tray
holson Leeds and Steve Etches. Comparing the three most important
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to guard specimens prior to recovery. However, relatively little is
known about how Mary Anning actually recovered her fossils.
Presumably, as with Steve Etches, relatively small specimens such
as ammonites or small groups of bones could be excavated by hand,
relatively easily protected, and carried in a rucksack or day bag.
However, larger specimens, such as substantially complete
ichthyosaurs or plesiosaurs, required considerably greater logis-
tics. The fossils, if found in situ rather than as loose blocks on the
shore, needed to be removed from the rock and then transported. It
is known the Annings used local workmen to help excavate some
specimens (Roberts, 1834), and on at least one occasion when a
specimen was considered impossible to extract, the work was
undertaken by Thomas Hawkins (Hawkins, 1834) who presumably
had greater assets at his disposal to enable the work to be
completed.

For Alfred Leeds it was imperative he did not interrupt the clay
getters work, or impede the flow of clay to the brick kilns.
Occasionally, during one of his ‘rounds’ of the brick pits, or
following notification by telegram or letter, Alfred Leeds would
hastily make his way to the respective pit, all or part of a specimen
would remain in the ground (Leeds,1956). Alfred would rapidly but
carefully excavate the clay, splitting it with a kitchen knife. Leeds
excelled in collecting all bone fragments, even when the wet clay
smeared across the surface, and clay and bone merged together. He
did not like uncovering too much of a skeleton at once, even if this
was possible. However, frequently he was only able to work on the
exposed clay benches, and would sometimes have to wait weeks or
months to complete an excavation. Alfred would carefully collect
all fragments, which may involve a search over a considerable area,
for any missing parts. Wherever possible the associated bones
were wrapped in individually numbered parcels, but if there was
insufficient time, elements of a skeleton would be thrown into a
box or roughly packaged (Leeds, 1956). Alfred particularly disliked
collecting ichthyosaurs, because of the many separate bones, loose
teeth, numerous ribs and paddle bones, many of which looked
similar. However, Alfred’s careful methods of collection resulted in
some fantastically complete specimens, although he was frustrat-
ed when small fragments had been missed, such as individual
scales from an almost complete fish.

For Steve Etches most specimens need to be removed from the
foreshore before destruction by the natural elements. Recovery may
have to occur on a low or turning tide, and collection may necessitate
working on a rising tide or wading through knee-deep water with a
specimen. Large specimens may need to be ‘walked’ upthe shore face
to above the high tide line, and collected later. Steve is creative in
moving fossils. He has used two ladders secured together with ropes
as a kind of stretcher, and enlisted the help of friends and relations to
move large specimens, with a great deal of sweat and toil along the
way. For Steve, and presumably our other collectors, trial and error
has led to the destruction of some early finds, especially from the
shock waves formed during the use of hammer and chisel. Use of a
cold chisel and bolster to cut a groove around a specimen, starting
with a groove chiselled whilst angling the tool away from the
specimen, then later towards it (see https://www.youtube.com/
watch?v=WN0KTiJbskI). Removal is achieved by driving a wedge or
chisel beneath the specimen to release the entire slab, fossil and all.
Careful checking of broken edges is essential to ensure none of the
specimen is missed. For instance, a row of scales may indicate the
presence of a complete fish, so it is necessary to leave sufficient space
around the visible fossil remains to ensure the entire specimen is
collected (Etches and Clarke, 2010).

3.3.3. Preparation, preservation, repair and mounting
The techniques used to prepare and repair fossils have changed

considerably between the times of Mary Anning and Steve Etches.
Remarkably little is known of the methods employed by the Anning
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family to prepare and mount their specimens.However, it is reported
that Anning would mount specimens on a frame (Taylor and Torrens,
1986; Torrens,1995), possibly in a similar manner to those employed
by Thomas Hawkins (Taylor, 1989). For Alfred Leeds, the slow and
steady job of cleaning and preparing fossils was concentrated in the
evenings of the winter months. Leeds would spend many hours
carefully washing all the adherent clay from his specimens.
Fragmented fossils that could not be packed separately during
recovery had to be ‘rough sorted’ and organized into common
elements, although this was undertaken with remarkable skill and
rapidity, even when one bone may consist of numerous broken parts
(Leeds, 1956). The difficulty of this task can be illustrated by one
plesiosaur coracoid which consisted of no less than 120 pieces, and
the skull of Liopleurodon (NHMUK R2680) or the tail of Leedsichthys
(NHMUK P10000) which consisted of many more fragments. Once
organized, many hours and days were spent reuniting the bones,
wherever possible adhering even the tiniest fragments. Repairs
were undertaken by means of specially prepared shellac-based
glue, possibly with a little sand as a ‘gap filler’ to strengthen a joint.
When repairs were in full swing, every available surface at Eyebury
would be covered by bones, although these would have to be
removed to the attic ‘bone rooms’ when visitors came (Leeds,1956).
The specimens were originally mounted on paper covered wooden
boards for display in the attic ‘bone rooms’.

Steve Etches has a whole series of modern preparation
techniques unavailable to Anning or Leeds, and his skill and
techniques have improved with time and experience. Steve rapidly
realised that fossils do not simply appear out of the clay or
concretions perfectly prepared at the blow of a hammer. Early
techniques included removal of matrix using knife blades, chisels,
pins or any other implements to hand. Following acquisition of a
book on palaeontological techniques (Rixon, 1976) detailing the
practices used by the NHMUK, Steve was able to enhance his
preparation methods. Firstly, specimens collected from sea shore
exposures need to be washed free of salts, which would otherwise
damage the fossils by haloclasty. Specimens are almost always
recovered wet, and need to be dried sufficiently slowly that the
clays do not lose their internal strength, and crack or shatter the
contained fossils. Nevertheless, when first recovered specimens
are frequently unstable and need consolidation to prevent loss or
damage. Steve sparingly uses cyanoacrylate (super) glues due to
their strength and rapid bonding, as well as modern consolidants
such as Paraloid B69 and B72.

For Steve, preparation is undertaken using compressed-air
driven airscribe (Fig. 5D) and airabrasive machines with different
powders; sodium bicarbonate for softer material and more cutting
iron powders for harder substrates, all with inbuilt dust extraction.
More precise preparation can be undertaken under a binocular
microscope. Steve also occasionally uses acid preparation (with
suitable acid removal precautions afterwards) or the resin transfer
method to provide support and visibility for an eroded specimen
which can then be fully prepared from the underside. Very
occasional gap-filling is undertaken using Milliput epoxy putty or
plaster of Paris. For consolidation Steve uses reversible Paraloid.
Originally, large specimens on matrix slabs were mounted using
plywood backing to prevent distortion, but are now reinforced
with glass fibre rods and coated with four layers of fibreglass
matting and resin. This latter technique produces a lightweight
mount of great strength, and allows the specimen to be
dismounted if required. Moderate sized specimens are supported
by Plastazote foam, with smaller specimens, such as individual
ammonites, mounted using a pin clasp.

3.3.4. Display
Mary Anning, as a commercial fossil dealer, was interested in

selling specimens, so needed to display fossils in her shop and
holson Leeds and Steve Etches. Comparing the three most important
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advertise them to potential customers. This was done both in the
Anning fossil shop and by contacting potential purchasers in
writing (e.g. Price, 1986).

The Leeds Collections specimens were initially stored in the
attic at Eyebury after Charles was bidden by his mother to move the
bones to tidy the house in the 1860s (Leeds, 1956). Two attics
ultimately became Leeds ‘bone room museum’, with the speci-
mens mounted presumably for Leeds own viewing pleasure.
Charles Leeds introduced his scientific friends to the collection, and
it was presumably in these ‘bone rooms’ where Charles transcribed
the oral description of Muraenosaurs leedsi for Seeley (1874b).
Alfred Leeds very much enjoyed talking about his collection to
Eyebury visitors and was always happy to show his fossils to the
owners and workers in the brick pits from which his collection was
derived. However, this had to be undertaken on a Saturday
afternoon, as the only free time available for the workmen (Leeds,
1956). With these visits he attempted to illustrate his fossil finds
and their importance, and to fan any spark of interest he saw in the
workmen, with the aim to encourage them to inform him promptly
of any new finds. The bone rooms were also where Henry
Woodward catalogued the First Leeds Collection prior to the sale to
the NHMUK, and later presumably acted as a sales point for the
NHMUK, Stürtz and other purchasers.

Steve Etches constructed his own, purpose built and personally
financed, private museum, with display cabinets and lighting
designed to best display his specimens. Wherever possible Steve
uses museum grade materials, but is also inherently practical,
rather than trying to slavishly adhere to current ‘best practice’.
Steve’s museum is climate controlled, with monitored and
regulated relative humidity to prevent moisture driven volumetric
changes and the ravages of pyrite decay. LFN well remembers his
first (1995) meeting of the Symposium of Palaeontological
Preparators and Conservators, organized by David Brown and
held in Newcastle, where Steve gave a presentation about his
collection. Following this talk, it was commented by William
Lindsay, then head of the Conservation Unit at the NHMUK, that
Steve was able to keep his collection in more stable environmental
conditions than the UK National Museum could for the majority of
their collections - a considerable scientific achievement. Today, the
Etches Collection is housed in a purpose built museum in
Kimmeridge.

3.3.5. Curation
Almost nothing is known of the curation and record keeping

methods of the Anning family, although a few letters offering
specimens for sale (e.g. Price, 1986), or requesting delayed
payment (Torrens, 1995) have survived. However, as the Annings
were collecting fossils at the very birth of vertebrate palaeontology
(Taylor, 1997), the level of data recorded for each specimen was
much lower than would be considered minimal today. Alfred Leeds
kept several notebooks with detailed records of pit numbers from
which his specimens were recovered, depth of discovery, and the
bones associated with any individual specimen (Noè, 2009). This
was in part to be able to return to a pit to collect the remainder of a
specimen that was incompletely exposed or collected. However,
the details of the pit numbering scheme, which also often appeared
on the labels kept with the specimens, are now somewhat cryptic,
and in the majority of cases still need to be deciphered. Work is
ongoing to resolve this potentially valuable information.

Steve Etches recognised early in his collecting career that the
only way to be able to repeatedly find fossils, and to understand the
relationships between the strata (and hence time) and his fossil
finds, was to keep detailed written records. This record keeping
requires a comprehensive working knowledge of the geological
horizons from which fossils were collected. This latter point
undoubtedly also pertained to Mary Anning, and possibly
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somewhat less so to Alfred Leeds who spent less time ‘on the
ground’ searching for specimens. Steve writes a specimen label for
each specimen in indelible, light resistant ink. He also keeps a card
(or computer) record for each specimen, recording collection
number, identification, parts of the specimen, exact location with
grid reference and geological horizon, date collected and any other
relevant notes (Etches and Clarke, 2010). This record keeping has to
be done immediately, or as soon after as possible after collection, as
the human memory fades remarkably quickly with time.

3.4. Skills & knowledge

Mary Anning, Alfred Leeds and Steve Etches all accumulated
considerable knowledge and skills in relation to their fossil
collecting and the strata from which they were derived. Each knew
intimately the hard parts of the animals they collected and in the
case of Alfred Leeds, he knew in detail every bone from every
position because of constant handling and the frequent 3-D
preservation of the Oxford Clay fossils (Leeds, 1956). All three
collectors are highly regarded and considered vastly knowledge-
able about the palaeontology of their collections, so much so that
they have regularly been consulted by academics and researchers.
All this knowledge had been acquired through hard graft,
developed by handling specimens at every stage of processing
fossils, and all without the benefit of formal scientific training or
academic qualifications.

Mary Anning was regularly consulted by numerous scientists
and others who visited her to collect fossils, or to discuss anatomy
and classification. Her knowledge was acquired through reading,
hard work and presumably talking around the subject with the
learned men who visited her. To better understand the fossils she
collected, she dissected modern animals such as fish, cuttlefish and
sea hares in order to appreciate their internal anatomy (Taylor and
Torrens, 1986; Tickell, 1999). This led directly to her recognition
that fossil belemnites possessed ink sacs, just like modern squid-
like cephalopods, some of which had been fossilized (Buckland,
1829c). Anning was thereby able to discuss fossil organisms with
professors and other learned men on an equal footing, and she
probably had a more profound understanding of the marine
Jurassic than anyone alive at the time. Mary and the Anning family
were also astute enough to recognise the value of the fossils they
found, and targeted wealthy gentlemen collectors and academics
(e.g. Price, 1986), thereby maximising their business opportunities.

Alfred Leeds excelled at the careful collection of fossils,
including recovering and reuniting even tiny fragments. He would
spend hours washing the specimens to remove the tenacious
Oxford Clay, to reveal the bones in all their beauty and detail. As
Alfred handled his ‘bones’ at every stage of cleaning, repairing and
mounting, he became intimately familiar with every bone shape
and texture, which aided considerably in the re-joining of
shattered or mixed skeletal elements. This allowed him to develop
an intimate knowledge of the animals with which he worked
(Leeds, 1956). Leeds was extremely adept at reuniting broken
fragments, which were skilfully and neatly joined. These long
hours of handling his specimens, together with his careful and
accurate observation, allowed Alfred Leeds to become intimately
familiar with both the similarities and differences between
specimens. Hence, he was able to spot pathologies, evidence of
predation, stomach contents, and became aware of age related, and
suspected sexual variations within the most common animals he
collected, such as in the skeletons of Cryptoclidus (Leeds, 1956).

Steve Etches has developed considerable skills in locating
fossils, cleaning and preparing specimens from their rock matrix,
curating his collection, as well as displaying and presenting his
specimens to visitors of all types. These skills have been learned
‘on-the-job’ through trial-and-error and by contact with other
holson Leeds and Steve Etches. Comparing the three most important
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collectors, museum professionals and academics. Steve’s ability to
recognise the geological horizons, and ammonite zonation within
the Kimmeridge Clay of Dorset, stemmed initially from the
published literature (e.g. Cope, 1978; Cox and Gallois, 1981).
However, continual, systematic searching, with repeated visits to
the same outcrops, has allowed Steve to develop an unrivalled local
knowledge of the coastline and its outcrops (Gallois and Etches,
2001, 2010). Steve has the trained eye of the experienced collector,
giving him the almost magical ability to spot a fossil from the
smallest trace or hint on a surface or within a bedding plane. His
willingness to collect every fossil, not just the large and spectacular
finds, has made him intimately familiar with Kimmeridgian
marine ecosystems (Etches and Clarke, 2010).

3.5. Personal & scientific interactions

Mary Anning, Alfred Nicholson Leeds and Steve Etches were not
isolated private individuals. All three relied heavily on a network of
family, friends, colleagues, and scientific contacts during their
collecting careers. However, the driving force generally came from
the collector, with others co-opted into the time-consuming tasks
of searching for, recovering, cleaning and/or reuniting specimens.
In addition, a professional network consisting of, amongst others,
wealthy purchasers, quarry owners and workers, academics and
the scientifically literate, was cultivated by each collector.

3.5.1. Personal interactions
Mary Anning relied on her family to support and help with fossil

hunting activities. Initially Mary’s father taught her to find fossils.
After her father’s death, Mary and her brother continued collecting
fossils, whereas Molly seems to have been responsible for running
the business rather than actual fossil collecting (Torrens, 1995).
Mary Anning also made friends and had business transactions with
various local geologists and collectors, such as Lt. Col. Birch who
was a keen early customer, Elizabeth Phillpot (1780–1857) and the
Phillpot sisters, and Anna Maria Pinney (ca. 1835-1860). As the
fame of the Anning’s increased, geologists, academics, fossil
collectors and the curious came to Lyme Regis, to visit the fossil
depot, buy specimens, to be guided along the coast, or simply to see
Mary (Roberts, 1834).

The Leeds Collections started with Charles Leeds. Alfred Leeds
became involved, probably at the behest of Charles, and the two
brothers began collecting together. Whilst Charles maintained an
interest in the collection, his University studies, and work in
various parts of the country precluded him from day-to-day
interaction with the collection after about 1868 (Leeds, 1956).
However, Alfred, committed to running the Eyebury farm,
managed to find sufficient time and commitment to continue
developing the collection. In 1875, Alfred married Mary Ferrier
Nicholson (1858–1922) of Glasgow (Liston, 2006), who became
Alfred’s constant companion and workmate. Mary provided
endless assistance and encouragement to Alfred in his collecting
endeavours, and together they washed Alfred’s ‘bones’ and pieced
together the fossil remains. As noted by E.T. Leeds, Mrs Leeds share
in the development of the collections is probably much underap-
preciated (Leeds, 1956, p. 12). Alfred and Mary had five sons, most
of whom were co-opted into their father’s passion whilst young -
perhaps by the age of six or seven years. However, most of Alfred’s
sons came to hate their father’s hobby, with only the 4th born,
Edward Thurlow Leeds, taking any real interest later in life.
However, despite this, it is noteworthy that towards the end of
Alfred’s life it was Lewis Leeds who answered the calls from the
Whittlesea pits, and collected two ichthyosaurs in 1917, the last
recorded acquisitions to the Leeds Collections. Hence Alfred Leeds
was supported by his brother Charles, later by his wife, and
ultimately by his sons, but especially by E.T. Leeds (Leeds, 1956).
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Whilst young, Steve Etches collecting was encouraged by his
father and an English teacher at school, and he was later re-
introduced to fossils and fossil collecting by his wife Sue and a local
fossil shop owner. Steve, Like Mary Anning and Alfred Leeds, has
roped various relations and friends into his collecting activities,
including his brothers-in-law and nephew. When younger, Steve’s
children enjoyed fossil hunting, but later moved on to other
pursuits. In addition to his family, Steve has developed a wide
range of interactions with fellow collectors, including Adrian
Brockenshire (affectionately referred to as Adrian ‘Broken-Jaw’),
David Costain, Pete Langham senior, Terry Manning, Chris and Alex
Moore, and many others.

3.5.2. Scientific interactions
Mary Anning developed wide-ranging scientific interactions

with numerous academics that came to discuss fossils and go fossil
collecting with her. Possibly one of the most influential was her
teenage friend Henry de la Beche (1796–1855) who went on to
become President of the Geological Society and first Director of the
British Geological Survey (Norman, 1999). Mary also had signifi-
cant interactions with scientists including William Buckland
(1784–1856) of Oxford University, Adam Sedgwick (1785–1873)
of Cambridge University, Roderick Impey Murchison (1792–1871)
and his wife Charlotte (1788–1869) who became a firm friends,
Gideon Mantell (1790–1852) who visited in 1829, Charles Lyell
(1797–1875) with whom she corresponded, George William
Featherstonhaugh (1780–1866), Louis Agassiz (1807–1873) who
visited in 1834, and Richard Owen (1804–1892) (Torrens, 1995;
Tickell, 1999; McGowan, 2001). If one event cemented the
reputation of the Anning family as trustworthy collectors of
fossils, it was the unfounded questions raised by Baron Georges
Cuvier (1769–1832) about the veracity of the first plesiosaur
skeleton (Torrens, 1995). The reliability of the specimen was
subsequently confirmed by a special meeting of the Geological
Society in London, and this ‘defeat’ of Cuvier considerably
enhanced the reputation of the Anning’s as fossil collectors and
preparators (Torrens, 1995).

The Leeds Collections were initiated through Charles Leeds
scientific interactions with John Phillips in Oxford University. All of
the Leeds brothers’ early scientific interactions seem to have
stemmed from Charles, with visits and specimens cited in the
publications of Harry Seeley, James Carter (1813–1895), or found
within the collection of John Francis Walker (1839–1907).
However, it was not until Alfred Leeds, possibly with, or at the
instigation of Charles, attended the NHMUK in London around
1885 (Leeds, 1956) to identify certain bones that the collection
began to acquire the recognition it rightly deserved. Following this
first London appointment, there were visits in ensuing years to
Eyebury by Henry Woodward, John Whitaker Hulke (1830–1895),
Arthur Smith Woodward (1864–1944), Richard Lydekker (1849–
1915), Othniel Charles Marsh (1831–1899) and Charles William
Andrews (1866–1924), amongst others (Leeds, 1956). These
scientific interactions gave Alfred Leeds a great deal of pleasure,
and many of these men of science (and their wives) became firm
friends, regularly visited Eyebury and/or published on specimens
in the Leeds Collections (e.g. Smith Woodward, 1888).

Steve Etches, like Mary Anning and Alfred Leeds, has always
been extremely open to visits from the scientific community who
wish to examine his collection. In order to understand more about
his fossils and their geological setting, Steve attended John Cope’s
courses on Dorset Geology at Bristol University, and Paul Ensom’s
geology courses at Dorset County Museum (DCM) (Etches and
Clarke, 2010). Steve has often visited the DCM and the NHMUK to
seek references and to compare specimens. In addition, Steve has
been in contact with a wide range of academics including Beverly
Halstead (1933–1991) and his then ph.D. student David Unwin
holson Leeds and Steve Etches. Comparing the three most important
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(University of Leicester), Ramues Gallios (The British Geological
Survey, Keyworth), Phil Powell (The Oxford University Museum of
Natural History, Oxford), Dave Martill (University of Portsmouth),
Dino Frey (Staatliches Museum für Naturkunde Karlsruhe), Arthur
Cruickshank (1933–2011), Mike Benton (University of Bristol) and
his students, as well as the lead author, amongst others.

Steve has had both good and bad experiences with members of
the academic community: very positive encouragement from Bev
Halstead, Arthur Cruickshank, Dave Martill and others, but less
good experiences where his collection has not been acknowledged,
or the promised reprints have never appeared. On one occasion, a
specimen lent to an academic left the country without Steve’s
knowledge, and only later was it discovered that a paper had been
published describing the specimen as a holotype of a new species
(Fleck and Nel, 2003), without Steve’s knowledge. As a result,
specimens were no longer available for loan, but needed to be
studied within the collection (Etches and Clarke, 2010). Today, with
the collection residing in the MJML, specimens subject to the loan
policies of the museum.

3.6. Recognition and acknowledgement

Fossil collectors, rather like museum preparators and con-
servators, are often overlooked or under-acknowledged when
specimens are published. Also, typically, collectors are not
recognised early in their careers, however, as a collection and its
importance grows, naturally greater recognition follows. There are
five ways in which the work undertaken by a collector can be
recognised: acknowledgement in printed works published by
others; a specimen being named after the collector; the collector
publishing on their collection; through membership of scientific
bodies, their awards and obituaries; and through the publication of
images illustrating the collector or their works.

3.6.1. Acknowledgement in print
Publishing is seen as an academic pursuit, and the ‘gold

standard’ of science, especially when peer-reviewed. Collectors
thereby usually rely on others to publish their specimens and
collections. However, this means the collector is at the mercy of the
academic in terms of acknowledgement of his or her work. An
alternative route through which publication of a collectors’ work
can occur is in the popular press or books, where reporters and
authors typically desire human interest stories, thereby framing
the collector at the centre of the story. There is also a cultural
element, where if collectors are of lower social status or are paid for
their specimens they are often under acknowledged (Taylor and
Torrens, 1986; Torrens, 1995), whereas the person paying for a
specimen, and to whose collection it is added, is often explicitly
named, producing a considerable imbalance. In addition, a
collector who acquires specimens for their own interest (a kind
of personal gain) or for ‘the good of science’ are often viewed as
somehow ‘more noble’, and the collector will often be recorded as
the source of the specimen(s). Social status is also important, as
wealthy collectors (such as Alfred Leeds) are more likely to be
integrated into scientific societies, with their associated costs in
terms of membership, and the time and money needed to attend
meetings.

The Annings had variable fortune with the publications of
others recognising Mary or the Anning family as the source of
published specimens. The first Anning specimen to cause a major
sensation was an ichthyosaur (now Temnodontosaurus platyodon,
NHMUK R1158) jointly discovered by Joseph and Mary in 1811-12.
It was sold by the Annings to Henry Hoste Henley (1766–1833) of
Sandringham, and later passed to the museum of William Bullock
(c1773-1849) in Piccadilly, London (Torrens, 1995). Whilst in
Bullocks museum, this specimen, and later others, were described
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and interpretation attempted in a series of papers (Home, 1814,
1816, 1818, 1819a, 1819b), however, at no time was the collectors
name (if known) acknowledged in print, although the purchaser
and possible owner of the land from which it was recovered, Henry
Host [sic] Henley was mentioned by name. In addition, the
preparation work believed to have been undertaken by the
Annings (Torrens, 1995), was attributed to staff at Bullocks
museum (Home, 1814). The same occurred with the first complete
specimen and holotype of Plesiosaurus (NHMUK 22,656), which
was discovered by Anning in December 1823 (Torrens,1995). It was
described with great fanfare (Conybeare, 1824), but at no time was
it mentioned that the specimen had been collected by the Annings.
However, the Anning’s discovery of preserved ink sacs of
belemnites, the recognition of ‘bezoar stones’ as coprolites, and
the discovery of the first pterosaur outside Germany were all
acknowledged as her work (Buckland, 1829a,b,c). On the other
hand, when a very fine plesiosaur discovered by Mary in 1830 and
sold for 200 guineas (210 GBP) was described, Anning was not
named as the collector (Owen, 1840). However, when Thomas
Hawkins excavated an ichthyosaur at Lyme in the 1830s, he did
attribute Mary Anning as the discoverer (Hawkins, 1834).

Mary Anning was recognised during her lifetime in various
books, popular or semi-scientific publications, and in poetry
(Bowles, 1828; Cumberland, 1829, 1830; Roberts, 1834; Kenyon,
1838; Murchison, 1839; Goodrich, 1840); Anning’s discoveries
were also noted in various popular journals and newspapers (e.g.
Anonymous, 1823a; b; Anonymous, 1829). This helped cement the
importance of both Mary and Lyme Regis as a place to visit as
source of important fossils (e.g. Carus, 1846). Various accounts or
notices of Mary Anning also appeared in the years following her
death (e.g. Anonymous, 1857, 1865; Mantell, 1851; Zornlin, 1852).

During the lifetimes of Charles and Alfred Leeds, the Leeds
Collections were principally published on by Phillips, Seeley,
Hulke, Lydekker, Smith Woodward and Andrews (Woodward et al.,
1904). The earliest published Leeds Collections specimens were
belemnites (Phillips, 1865) and a pliosaurid jaw and paddle
(Phillips, 1871). There was then an extended period before Seeley
visited Eyebury in 1874 (Leeds, 1956). Seeley published three
papers, including two new genera, on the plesiosaurian Murae-
nosaurus Seeley, 1874 (see also Seeley, 1874a) and the ichthyosaur
Ophthalmosaurus Seeley, 1874. Following a much longer gap, when
Charles probably had little to do with the collection, a crustacean
claw was noted from the Leeds Collection (Carter, 1886). Following
a visit to the NHMUK around 1885 (Leeds, 1956), probably
instigated by Charles prior to his immigration to New Zealand,
members of staff at the National Museum became fully aware of
the quality of the Leeds Collection, and publications rapidly
followed. This commenced with the dinosaurs Ornithopsis and
Omosaurus, both erroneously ascribed to the Kimmeridge Clay
(Hulke, 1887), followed by sauropterygians (e.g. , Lydekker, 1888;
Andrews, 1897; 1909a), crocodilians (e.g. Hulke, 1888; Andrews,
1909b; Lydekker, 1890), fish (e.g. Smith Woodward, 1888, 1889b,
1892, 1896), and other dinosaurs (Lydekker, 1889, 1893; Smith
Woodward, 1905).

Publications on the Leeds Collection initially focused on the
description of new species, however with time, these increasingly
concentrated on the detailed description of poorly known parts of
the skeleton (e.g. Hulke, 1892; Andrews, 1911; Seeley, 1892, 1893),
on interpretation of variation within and between previously
known genera (Smith Woodward, 1893; Andrews, 1895c; 1896,
1907; Seeley, 1908a, b, or on the wider osteological implications,
ecological interactions, growth series, stomach contents and
possible sexual dimorphism between specimens (e.g. Andrews,
1895a,b,d; Baur, 1889). Following sales of specimens to Stürtz,
Leeds specimens were published on within mainland Europe
(Jaccard,1908b, a), but especially in Germany (e.g. Jaekel,1904; von
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Arthaber, 1906; Abel, 1907; Koken and Linder, 1913; Linder, 1913).
These sometimes resulted in the naming of new species (e.g.
Schmidt, 1904; Smellie, 1915, 1916), which Alfred Leeds considered
unwarranted. There were also exchanges between the NHMUK and
American Museum of Natural History (Williston, 1906). The Leeds
name began to appear in an increasing number of catalogues of
fossils organisms and museum guides (e.g. Smith Woodward and
Sherbourn, 1890; Woodward, 1896, 1904). However, probably the
ultimate acknowledgement of the importance of the Leeds
Collections in print was the publication of the two volume
‘Catalogue’, specifically on the Leeds Collections (Andrews, 1910a,
1913). These detailed the ichthyosaur Ophthalmosaurus and the
plesiosaurs Muraenosaurus, Picrocleidus, Tricleidus and Cryptoclei-
dus [sic] in volume 1 (Andrews, 1910a), and the pliosaurids
Pliosaurus, Simolestes, Peloneustes and the crocodilians Steneosau-
rus, Mycterosuchus and Metriorhynchus in volume 2 (Andrews,
1913). These two books remain lasting testaments to Alfred Leeds
lifetime work.

In all these publications, Alfred Leeds, his brother Charles, or
both, were acknowledged as the source of the specimens. It was
only very occasionally Leeds Collections specimens were published
without explicit acknowledgement (e.g. Andrews, 1896). However,
this acknowledgement was probably due to the relatively high
social status of the Leeds family, and their personal contacts with
high-ranking museum officials, rather than any particular change
in the culture of academic publishing since the time of Mary
Anning. Clearly the fact specimens were sold cannot be the reason
for lack of attribution to Anning, as Leeds continued to be
acknowledged as the source of specimens long after the sale of the
First Leeds Collection in 1890–1893 (Woodward et al., 1904).

As a recent collection, relatively few of the Etches specimens
have as yet been published. Exceptions include: referral of a large
pliosaurid mandible (MJML K1) to Pliosaurus portentificus Noè
et al., 2004, although this name is currently considered a nomen
dubium (Knutsen, 2012); description of the ammonites Subdicho-
tomoceras lamplughi dorsetense (MJML K1715), Tolvericeras angli-
cum (MJML K312) and Pseudogravesia sp. indet. (MJML K1581,
K1757) (Énay et al., 2014); tooth and postcranial material (MJML
K181, K434) referred to Plesiosuchus manselii (Young et al., 2012);
and description of a Rhamphorhynchin pterosaur jaw (MJML
K1235) (Martill, 2014a). This lack of reference to Etches specimens
to some extent stems from reluctance on the part of academics and
editors to publish on specimens held in a private collection; it was
certainly not due to a lack of access to the collection. However, as
researchers and scientific publishing houses recognise the Etches
Collection is now a registered museum, it is likely a wave of new
taxa will be published (Martill, 2014b), and this work has now
begun.

3.6.2. Naming specimens after the collector
Another form of recognition of the work of a collector is to name

a species, or occasionally genera, after the discoverer. During Mary
Anning’s lifetime, only two species were named after her, the fish
Acrodus anningae (Agassiz, 1833-1845aAgassiz, 1833aAgassiz,
1833-1845a, b) and Belenostomus anningiae (Agassiz, 1833-1845).
Subsequent to her death, and especially recently as Mary Anning’s
story has become more widely known, it has become fashionable
to name new species after her, including the scleractinian coral
Tricycloseris anningi (Tomes, 1878), the therapsid Anningia (Broom,
1927), the bivalve genus Anningella (Cox, 1958), an ostracod
Cytherelloidea anningi (Lord, 1974), the plesiosaur Anningasaura
lymense (Vincent and Benson, 2012) and the ichthyosaur Ichthyo-
saurus anningae (Lomax and Massare, 2015), irrespective of
whether the specimens were collected by the Annings or not.

Alfred Leeds had various species, and one genus, named after
him during his lifetime. The first was the plesiosaur Muraenosaurus
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leedsii Seeley, 1874, the only sauropterygian named after him. This
was followed by the dinosaurs Ornithopsis leedsi Hulke, 1887
Camposaurus leedsi Lydekker, 1889, Sarcolestes leedsi Lydekker,
1893, Omosaurus leedsi (Seeley in von Huene, 1901: 718) and
Cetiosaurus leedsi Smith Woodward, 1905 (for current status see
Noè and Liston, 2010). Of the crocodilians, a single species,
Steneosaurus leedsi Andrews 1909 was named after Alfred Leeds.
However, a larger number of fish bear the Leeds name, including
the species: Hypsocormus leedsi Smith Woodward, 1889a; b;
Pachymylus leedsi Smith Woodward, 1892; Mestursus leedsi (Smith
Woodward, 1895); Lepidotes leedsi (Smith Woodward, 1895);
Osteorachis leedsi (Smith Woodward, 1897); and the genus
Leedsichthys problematicus Smith Woodward, 1889a; b (see also
Smith Woodward, 1889a, 1890). The large number of species
named after Alfred Leeds during his lifetime is a direct indication of
the importance the Leeds Collections, and Leeds high social status.

A relatively recent presumption against naming taxa after
private individuals, and that the Etches Collection, although
available for study, was until recently in private hands, has
probably reduced the rate of publication on numerous important
specimens. To date, six taxa have been named after Steve Etches:
the ichnotaxon Astacimorphichnus etchesi Wignall, 1991 (although
the holotype does not lie within the Etches Collection); an
aeschnidiid dragonfly (MJML K619) Kimmeridgebrachypteraeschni-
dium etchesi Fleck and Nell, 2003; a cirripede (MJML K1261)
Etcheslepus durotrigensis Gale, 2014a (see also Gale, 2014b, 2018
this issue); a pterosaur (MJML K1597) Rhamphorhynchus etchesi
O’Sullivan and Martill, 2015; a batoid ray (MJML K874, K 1894)
Kimmerobatis etchesi Underwood and Claeson, 2018 this issue; and
a muensterellid coleoid cephalopod (MJML K1802) Etchesia martilli
Fuchs, 2018 this issue. With the Etches Collection now in a
permanent public repository the rate of publications has steadily
increased, and we keenly await many more.

3.6.3. Self-publication
Generally, collectors are not the scientific interpreters of their

specimens or collections. Hence, it is relatively rare for collectors to
also be authors. The work of a collector takes considerable, and
often underappreciated, time - time that is not available to publish
high-quality scientific works. This means the number of publica-
tions authored by our three collectors is strictly limited. So far as is
known, Mary Anning only produced a single published article
(Anning,1839), in the form of an extract from a letter in response to
a misconception about Hybodus (Charlesworth, 1839).

For Alfred Leeds, although he had an intimate understanding of
the fossils he so patiently collected, cleaned and re-united, he was
not a ‘man of letters’ and therefore did not commit his knowledge
to paper (Harker, 1918; Leeds, 1956). Leeds always considered
himself a collector, and therefore left the scientific interpretation
to others, which means much of his accumulated knowledge and
experience can be found (often acknowledged) under the names of
others (e.g. Andrews, 1910a, 1913). However, Alfred Leeds co-led,
with Arthur Smith Woodward, a Geologists’ Association field
excursion to the Peterborough brick pits the write up of which he
co-authored (Leeds and Smith Woodward, 1897). In another
instance, Alfred left the correction of an error in the interpretation
of the hind-leg of a metriorhynchid crocodile (von Arthaber, 1906),
sold through Stürtz, to his son Edward Thurlow Leeds (Leeds,
1907).

Steve Etches intimate knowledge of the Kimmeridge Clay
Formation successions has proven invaluable, and he has co-
authored several published articles on Dorset Kimmeridge Clay
stratigraphy (Gallois and Etches, 2001, 2010; Grange et al., 1996).
Steve has also published a number of jointly authored papers on
the fossils in his collection, including on predation (Clarke and
Etches, 1991; Etches and Clarke, 1993), the Kimmeridge Clay
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ammonite fauna (Énay et al., 2014; Gallois and Etches, 2010),
ammonite eggs (Etches et al., 2009), and jointly described the
monofenestratan pterosaur Cuspicephalus scarfi Martill and Etches,
2013 (see also Witton et al., 2015) and the metriorhynchid
crocodylian Torvoneustes coryphaeus Young et al., 2013. Steve has
also published a multipart catalogue of his collection (Etches and
Clarke, 1999-2003; Etches and Clarke, 1999) and a book describing
his collecting activities and collection (Etches and Clarke, 2010).

3.6.4. Membership, fellowship, awards and obituaries of scientific
societies

Mary Anning, as a working-class, working woman, and member
of the rural poor, was not eligible, nor presumably able to afford,
the subscription to join the Geological Society of London, where
many of her finds were first scientifically announced (e.g.
Conybeare, 1824; Buckland, 1829a; Egerton, 1837). Much has been
written about the gender and social status of Mary Anning. During
the lifetime of Mary Anning, most scientists were financially
independent Anglican gentlemen (often supported behind-the-
scenes by wives and daughters). Anning, however, was of low
social status compared to her scientific contemporaries, and hence
was unable to participate fully in the 19th century scientific
community. However, her contribution was recognised in other
ways, usually by individual members of the established scientific
or social elite. For instance in 1820, the Anning family were in
considerable financial hardship. This led Lt. Col. Birch to sell his
collection of fossils (a number originally purchased from the
Annings) at auction at Bullocks in London. This act of charity netted
around 400 GBP, and was used to support the Anning family
(Torrens, 1995), although how much of the money was passed to
the Annings is not known. However, the Birch auction brought
wealthy fossil buyers from far and wide, and the Anning name
became well-known across Britain, Europe and North America as a
source of spectacular fossils (Carus, 1846). Subsequently the
Annings were known, visited by, conversed with, and corre-
sponded with, a wide range of scientific, wealthy and literary
figures. In 1838, 200 GBP was raised by members of the British
Fig. 7. Duria Antiquior, or ‘A More Ancient Dorset’, a copy of the original 1830 pen, ink and
engraved by Schaff and sold in aid of the Anning family. The organisms are based on those
by Mary Anning and her family. Image courtesy and copyright the National Museum o
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Association for the Advancement of Science, and a further 300 GBP
given by the UK government, to provide an annuity (‘pension’) of
25 GBP per annum (Torrens, 1995), which provided Mary some
level of financial security. Finally, in 1846, once already ill with
breast cancer, another subscription was raised by members of the
Geological Society of London, and in July Mary was elected the first
Honorary Member of the Dorset County Museum (Torrens, 1995).

Following Mary’s death in 1847, Henry de la Beche summarized
her life in his Presidential address to the Geological Society of
London, later published in the QJGS, the Society’s journal (De la
Beche, 1848). Although not an obituary notice in the sense of those
provided for Fellows of the Society, it was a landmark event, as the
first death of a scientific woman noted in the Society’s Journal
(Tickell, 1999). Subsequently members of the Geological Society,
led by Henry de la Beche, raised funds towards the construction of
a stained glass window in Mary Anning’s memory above her grave
in the church of St. Michael the Archangel in Lyme Regis (Torrens,
1995).

Alfred Leeds, in contrast to Mary Anning, was a relatively
wealthy gentleman farmer. Leeds was therefore eligible, and could
afford, to become a Fellow of the Geological Society of London. In
1893, Leeds palaeontological work was recognised by an award of
half of the Geological Society’s Lyell Fund (Anonymous,1893). After
his death, Alfred Leeds obituary appeared in Geological Magazine
(Smith Woodward, 1917) and the Quarterly Journal of the
Geological Society (Harker, 1918).

Steve Etches contributions to palaeontology have been
recognised by several awards and prizes. Steve has received
the Palaeontological Association’s Award to Amateur Palae-
ontologists (1993), The Geological Society of London R.H.
Worth Prize (1994), the Palaeontological Association Mary
Anning Award (2005), the Geologists’ Association Halstead
Medal (2006) and an honorary Doctor of Science by the
University of Southampton (2017). However, Steve’s crowning
glory to date is the award, in 2014, of an MBE by the Queen at
Windsor Castle for services to Palaeontology. We keenly
await his knighthood.
 watercolour wash sketch by Henry de la Beche, a lithographic version of which was
 found at Lyme Regis, many of which were discovered, excavated, prepared and sold
f Wales.
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3.6.5. Acknowledgement in images
Likenesses and pictorial representations of palaeontologists

have long been an important method of recognition and outreach
(for instance see the ‘Eminent Living Geologists’ series formerly
published in Geological Magazine). For Mary Anning, several
likenesses are known. A watercolour sketch undertaken by Henry
de la Beche in the 1830s shows Anning prospecting the Lyme Regis-
Charmouth shoreline dressed in unflattering, but practical field
attire (reproduced in McGowan, 2001; Pierce, 2006). An 1842
painting of Anning resides in the NHMUK, London by an unknown
artist, but possibly William Gray (c1818-1883), shows Anning on
the seashore holding a collecting bag and hammer, pointing to an
ammonite which is being protected by her faithful dog Tray. This
portrait, which may have been painted for exhibition at the Royal
Academy but was rejected, passed to Joseph Anning, and was
presented to the NHMUK by Mary’s great-great niece Annette
Anning (1876–1938) in 1935. A copy of the painting was made by
the artist Benjamin John Merifield Donne (1831–1928), in 1850,
shortly after Anning’s death, and now resides in the Geological
Society of London (Fig. 1A). Donne went to school in Lyme Regis
and knew, or knew of, Mary as a boy, and may have visited Joseph
Anning to copy the painting. More recently a photograph
purporting to show Mary Anning observing a rock face pointed
to by a gentleman, has surfaced, but this image is unlikely to depict
Mary Anning (Taylor and Levitt, 2015).

Henry de la Beche was inspired to sketch Duria Antiquior (‘A
More Ancient Dorsetshire’) in 1830, based on fossil discoveries
around Lyme Regis, and which drew heavily on specimens
collected by Mary Anning (Fig. 7). De la Beche had the sketch
lithographed by Georg Scharf and sold prints to his scientific
friends and colleagues at two pound ten shillings each to
financially support the Anning family; however, it is not known
how much money was raised, or how much was passed to the
Anning family. The prints of Duria Antiquior thereby became the
first widely circulated scientific reconstruction of a fossil
Fig. 8. Kimmeridgia Antiquior, or ‘A More Ancient Kimmeridge’, a reconstruction of Kimm
drawn in the style of Duria Antiquior by Henry de la Beche (Fig. 7). This newly commissio
Image copyright MJML, Universidad de los Andes, Leslie Noè and Robert Nicholls.
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ecosystem (Witton et al., 2014), and incorporated the slightly
risqué (and undoubtedly amusing) act of organisms producing
proto-coprolites (Duffin, 2009).

The best known image of Alfred Leeds is a painting by his young
cousin, the artist William Nicholson (later knighted), showing
Alfred Leeds perched working on his bones in his attic ‘bone room’

(Fig. 3C). Following Alfred Leeds death in 1917, an obituary featured
in Geological Magazine, with a published portrait (Smith Wood-
ward, 1917). In addition, a number of photographs of Alfred Leeds
survive with the Leeds family, including one with his wife, another
in his bone room, and one with his wife and family (Fig. 3A). No
specific images reconstructing the Oxford Clay based on the Leeds
fauna are known to exist or to have been published.

With the advent of modern photography, almost every private
individual has numerous photographs available (Fig. 5). However,
as a tribute to the life and work of Steve Etches, and to record the
opening of the Museum of Jurassic Marine Life in Kimmeridge, the
first author has commissioned (with the financial assistance of
Universidad de los Andes, Bogotá) a new reconstruction of the
Kimmeridgian fossil fauna, in the style of De la Beche’s Duria
Antiquior. This drawing shows the fauna and flora of the
Kimmeridge Clay Formation, as enlightened by the Etches
Collection. This work, entitled Kimmeridgia Antiquior (‘A More
Ancient Kimmeridge’), is presented here as a tribute and lasting
testament to Steve Etches and his life’s work (Fig. 8). The original
has been donated to the Museum of Jurassic Marine Life by Bob
Nicholls, the artist, to accompany the fossil collection that inspired
the artwork. We hope this will remain, together with the Etches
collection, a lasting testament to Steve Etches life’s work.

3.7. Scientific impact

Mary Anning, Alfred Leeds and Steve Etches have all had, and
are likely to continue to have, a profound impact on the science of
palaeontology. This is most clearly enumerated in the range and
eridgian seas illustrating some of the specimens contained in the Etches Collection,
ned artwork is by Robert Nicholls (Palaeocreations), from on an original idea by LFN.
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number of new taxa each collected. However, the impact of each
collector is much more subtle and profound than the simple
accountancy-like counting of the number of taxa collected and
named. The effect of their work is much more wide ranging and
insightful, in terms of changes in the way in which we view
ourselves in relation to the Earth’s history.

The Anning specimens had a profound influence on the new
sciences of geology and palaeontology. In 1811 Mary’s brother
Joseph discovered the head of an ichthyosaur, Temnodontosaurus
platyodon (NHMUK R1158), which caused a sensation when
displayed a Bullock’s Museum, so much so it was acquired by
the NHMUK. In the winter of 1820–1821 Mary discovered the first
described specimen of Plesiosaurus (De la Beche and Conybeare,
1821) and in 1823 excavated the first complete skeleton, soon after
named as Plesiosaurus dolichodeirus (Conybeare, 1824) the type
specimen of the genus, and the nomotypical genus of Plesiosauria.
This specimen caused a sensation in scientific circles in London,
and raised questions as to its authenticity by Cuvier in Paris,
generating a debate in the Geological Society of London in early
1824 (Torrens, 1995). As a result, Anning was proven to have
correctly and legitimately provided science with a completely new
animal, which considerably enhancing her credentials as a
trustworthy collector and seller of fossils in the eyes of the
scientific and general public.

In December 1828 Mary discovered the first British
pterosaur Dimorphodon macronyx (Buckland, 1829a), and in
1828 and 1829 the fish Dapedium (Anonymous, 1829) and
Squaloraja (Riley, 1837; Taylor and Torrens, 1986), at the time the
latter considered an intermediate between sharks and rays. In
1829 Mary discovered an extremely well-preserved plesiosaur,
now Plesiosaurus macrocephalus Owen (1840). In addition Mary
was instrumental in recognising ‘bezoar stones’ as coprolites
(Buckland, 1829c), and belemnites as squid-like organisms which
used ink sacs for defence as in modern cephalopods (Buckland,
1829b). The range of new or newly recognised organisms, and
the new scientific interpretations in which Mary Anning was
involved, is therefore phenomenal. This work considerably
changed scientific thinking, led to the clear recognition of
fossils as living things, and that the past was considerably
different to today. Mary Anning’s fossil finds were therby
important in opening up new views on old worlds and showed
how living things in the past were similar to, and could therefore
be compared to, living things today. However, Anning’s fossils
also showed that the past was very different to the present,
provided additional evidence for the reality of extinction and in
some ways paved the way for the acceptance of the Theory of
Evolution (Darwin, 1859).

Alfred Leeds discoveries contributed considerably to the
scientific understanding of Jurassic marine ecosystems (Martill
et al., 1994). New genera and species recovered by Alfred Leeds
included the long-necked plesiosaur Muraenosaurus (Seeley,
1874b), the ichthyosaur Ophthalmosaurus (Seeley, 1874c), the giant
fish Leedsichthys problematicus (Smith Woodward, 1889b), the
dinosaurs Sacrolestes leedsi (Lydekker, 1893) and Callovosaurus
leedsi (Lydekker, 1889) (see Noè and Liston, 2010), and the
pliosaurid Simolestes vorax Andrews, 1909. In addition, Leeds
specimens included the first articulated paddles of the plesiosaur
Cryptocleidus and the ichthyosaur Ophthalmosaurus, and rare soft-
part preservation such as the tracheal rings of Steneosaurus
(Andrews, 1913). A growth series of Cryptoclidus oxoniensis, clearly
showed variation depended not only on species specific differ-
ences, but also on age and possibly sexual dimorphism (Andrews,
1895b, 1896,1910a). Leeds Collections fish included specimens
with preserved cartilage, and provided proof the selachian genus
Asteracanthus had the teeth previously attributed to Strophodus
(Smith Woodward, 1888).
Please cite this article in press as: L.F. Noè, et al., Mary Anning, Alfred Nic
UK ‘amateur’ fossil collectors and their collections, Proc. Geol. Assoc. (2
Perhaps one of the most important aspects of the Leeds
Collections was that much of the fauna was preserved in three-
dimensions (Woodward, 1896). Lyme Regis (and other localities,
such as Street in Somerset, and Holzmaden in Germany) had
produced fine examples of slab mounted ichthyosaurs, plesiosaurs
and crocodiles (Hawkins, 1834, 1840; Urlichs et al., 1986), however,
Leeds specimens were recovered from the relatively soft Oxford
Clay, which allowed every bone to be examined from all directions
(Woodward et al., 1904). This permitted a more holistic
understanding of the animals and a fuller appreciation of the
Middle Jurassic ecosystem preserved in the Oxford Clay. For the
first time skeletons of ichthyosaurs (Andrews, 1915), plesiosaurs
(Andrews, 1895a, 1910b) and crocodiles could be mounted in 3-D,
similar to the skeletons of the modern organisms (Woodward,
1896), and greatly inspired the public imagination (Fig. 4A, B).

The Etches collection includes numerous new species, as well as
examples of exceptional preservation. Many fish and sharks
represent new species or unique specimens in the UK, with
perhaps a dozen or more undescribed species: the Etches
Collection thereby comprises the greatest variety of Kimmeridgian
pterosaur and fish remains in the UK. Additional important fossils
include uncrushed bones and specimens that have ‘nose-dived’
into soft soupy sediments (Martill, 1993), predation marks on
bones and shells, wear facets on teeth, stomach contents of
vertebrates, coprolites that show interactions between species
(including cephalopod hooklets, bone fragments and fish jaws),
cephalopods with soft-part preservation (Hart et al., 2018 this
issue) and rare dinosaurs. Steve’s continual exploration of every
horizon has allowed him to understand entire Kimmeridge
ecosystems, although, only time and new research will reveal
the full scientific importance of the Etches Collection.

3.8. Amateur or Professional?

Ultimately, we consider whether Mary Anning, Alfred Leeds and
Steve Etches should be considered as amateurs or professionals.
Mary Anning’s collecting can be considered her profession, as
fossils were always a source of income for her and the Anning
family. On the other hand, Mary’s considerable contributions to our
understanding of palaeontology remained self-taught, and firmly
in the realm of the amateur. Alfred Leeds almost certainly began his
collecting career for his own interest, and was hence an amateur
collector. However, commencing with the sale of the First
Collection, fossils became an increasingly important part of
maintaining the family in the style to which they were accus-
tomed. Hence with time, Alfred Leeds morphed from an amateur
into a commercial (and hence professional) collector. However, in
terms of palaeontology, Alfred Leeds remained a lifelong amateur
scientist. Steve Etches is an amateur fossil collector through-and-
through. He collects fossils purely for his own interest, and has
never sold specimens. This thereby sets Steve apart from our other
collectors, and classifies him as both an amateur collector and
palaeontologist.

4. Conclusions

Mary Anning, Alfred Leeds and Steve Etches all were (or are)
remarkable private individuals. All three dedicated their lives to
the discovery, recovery, preparation and display of the exceptional
Jurassic fossils found close to where they lived. The commitment,
skill, effort and knowledge of these three private individuals is at
least on a par with academic palaeontologists, and yet their
outputs are typically less recognised, yet much more tangible and
long lasting. However, it is likely the work of Mary Anning, Alfred
Leeds and Steve Etches, and many more collectors not considered
here, will stand the test of time better than much of the published
holson Leeds and Steve Etches. Comparing the three most important
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academic literature. It is therefore abundantly clear amateur
collectors have a major role to play in the science of palaeontology
(Torrens, 2006).

Mary Anning, despite her poverty, low social status and non-
Anglican upbringing, became one of the most influential women in
British (and possibly global) palaeontology. Numerous books and
journal articles have been, and continue to be, written about her,
her family and the specimens she collected. Mary Anning made her
name in a scientific community dominated by wealthy Anglican
gentlemen of independent means, but became a household name
despite the whole world apparently being stacked against her.
Through hard-work and a huge will to succeed, combined with
personality and lucky circumstance, Mary and her family devel-
oped a substantial support network of friends and colleagues, and
managed to overcome apparently insurmountable social obstacles.
Although this success was as a result of hard work and
perseverance, during Mary’s lifetime this was often underappreci-
ated and on occasions attributed to the external force of ‘divine
favour’ (Lady Harriet Silvester quoted in McGowan, 2001: 19).

In contrast to Mary Anning, Alfred Leeds was in the enviable
position of being a gentleman farmer and was therefore, compared
to the majority of the population, relatively affluent. However, by
circumstance he was required to undertake a professional career in
farming which was neither of his choice, nor particularly to his
liking. However, Leeds managed to use his social status to his
advantage and, as with Mary Anning, through lucky circumstance
of place and time, together with personal application over long
hours and for many years, was able to develop a collection of
unrivalled national and international importance. Steve Etches, a
plumber by trade, has always been interested in searching for and
collecting objects from the natural world, and as a child was
fascinated by rocks and fossils. He too, through lucky circumstance
of place and time, and through sheer selfless hard work, has been
able to develop an unrivalled, internationally important fossil
collection. Hence we can see through unbendable personality,
application in the face of hardship, perseverance where others
would have given in, and the will to continue day after day, week
after week, year after year was central to their successes.

The specimens collected by Mary Anning, Alfred Nicholson
Leeds and Steve Etches all helped to open up new vistas on the
Jurassic world. The collections amassed by all three are both
scientifically and culturally important, and are likely to have an
ongoing impact on the science of palaeontology and the public
understanding of science. This legacy of scientific impact, cultural
significance, and importance to the public view of palaeontology
and science more generally is unrivalled and likely to continue long
into the future. We can only hope that selfless private individuals
will continue to collect fossils that can enter the public domain and
continue the work of Mary Anning, Alfred Leeds and Steve Etches.

Returning to the question of whether Mary Anning, Alfred Leeds
and Steve Etches were amateurs or professions, we note that all
three were committed to their chosen vocation of fossil collecting,
spent the majority of their lives developing their collections, and
each had an unrivalled knowledge of their specialist area. All three,
in relation to the times in which they lived, developed an entirely
professional outlook on their fossil collecting activities, and leave a
long lasting legacy to the world of palaeontology. Hence, although
none of our three protagonists had, for instance, formal university
educations, they developed ‘cabinets of curiosities’ of unrivalled
importance to the science of palaeontology. Hence, all three should
be considered professional collectors and palaeontologists of the
highest calibre. One thing is abundantly clear: without such
dedicated individuals, the lives of many ‘professional’ academics,
museum curators, and non-academic museum visitors would be
much poorer.
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