New light on the history of Megalosaurus, the great lizard of Stonesfield
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ABSTRACT: Early reports of large bones from slate mines in the Middle Jurassic rocks at Stonesfield, Oxfordshire are reviewed, along with previously unpublished accounts of the workings. The material that formed the basis for publication of the genus Megalosaurus Buckland and Conybeare, 1824 is documented. The lectotype, a partial right lower jaw, was acquired by Sir Christopher Pegge, Dr Lees Reader in Anatomy at Christ Church, Oxford in 1797. The paralectotype sacrum was acquired by an Oxford undergraduate, Philip Barker Webb, sometime prior to 1814, as revealed by a letter to William Buckland from George Griffin, a Stonesfield well-sinker and mason, in which this specimen is mentioned. Another letter to Buckland from David Oliver, also of Stonesfield, records the discovery of further large bones, and annotations by Buckland indicate their purchase. The reptilian nature of the bones was confirmed during a visit to Oxford by the great French comparative anatomist Georges Cuvier in 1818. The presence of a giant reptile in the Stonesfield Slate became widely known in the English geological community. The six year delay between recognition and publication probably reflects Buckland’s other commitments and priorities. Although Buckland largely disappears from the record at the end of 1849, we note one final reference to Megalosaurus in 1854, in the form of a letter to Buckland from Benjamin Waterhouse Hawkins, in which he requests dimensions of Megalosaurus bones to aid construction of the life-sized model of Megalosaurus that can still be seen at Crystal Palace Park in south London. 
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INTRODUCTION
The Megalosaurus, or great fossil lizard of Stonesfield, must be one of the best known of all fossils. The first finds, in the late 17th century, were made at a time when there was no concept of evolution or extinction, and authors sought in vain to place the bones within the framework of living animals. Buckland’s original account, read at a meeting of the Geological Society of London on 20 February 1824, was the earliest scientific description of what we now know to be a dinosaur, and began as follows: 
I AM induced to lay before the Geological Society the annexed representations of parts of the skeleton of an enormous fossil animal, found at Stonesfield near Woodstock, about twelve miles to the north-west of Oxford... Although the known parts of the skeleton are at present very limited, they are yet sufficient to determine the place of the animal in the zoological system. Whilst the vertebral column and extremities much resemble those of quadrupeds, the teeth show the creature to have been oviparous, and to have belonged to the order of Saurians, or Lizards.
(Buckland 1824: 390)
 
The history of exactly how and when the component parts of the great fossil lizard were revealed to science has long been shrouded in mystery. This was not helped by a sweeping claim of Delair and Sarjeant (2002: 194):

Analysis of [Stonesfield dinosaur] finds… reveals that virtually all the earlier-discovered bones represented megalosaurs of an essentially uniform size. Furthermore, the larger assemblages of bones obtained by Buckland in, or before, 1818 also belong to an animal of comparable size. All these bones were found during the extraction of stone from closely spaced adits, not from an open pit. The occurrence of skeletal fragments of a number of similar-sized megalosaurs at a single locality is improbable, though not impossible… However, the Stonesfield Slate is a relatively thin stratum and the occurrence within it of the remains of several megalosaurs appears to us unlikely. We believe that most or all were the scattered remnants of a single individual, coming to light sporadically over a period of several decades.

This claim takes no note of Buckland’s original description of the bones that had been found; if true, Megalosaurus would have been a strange creature indeed, with eight legs and two pelvic girdles. In fact the bones represent several different individuals and perhaps also several taxa.

Allain and Chure (2002) suggested that two large theropod taxa were present at Stonesfield, and this was confirmed by Day and Barrett (2004). The taxonomic status of Megalosaurus bucklandii Mantell, 1827 was reviewed by Benson et al. (2008), who concluded that only the lectotype, a right dentary (OUMNH  J.13505: Figures 1, 2) could be confidently assigned to the species.   

STONESFIELD AND ITS FOSSILS

Fossils from the Middle Jurassic Stonesfield Slate (actually a fine grained quartzose limestone or calcareous sandstone) can be found in museums throughout the world. Their abundance is a result of the discovery that blocks of “green” concretionary limestone (retaining the original pore fluids) would, if exposed to frost, split into thin slabs suitable for use in roofing (Arkell 1947: 128-142; Aston 1974). As interest in fossils developed in the nearby university, slates containing them were put aside and sold to enquirers. Initially worked in adits, and thereafter in mine shafts linked to underground galleries, extraction continued until 1909 or 1911 (Aston 1974: 35).

The earliest report of activities at Stonesfield was that of Robert Plot (1640-1696), Oxford’s first Professor of Chemistry and first Keeper of the Ashmolean Museum, who gave the following account in his A natural history of Oxford-shire (1677: 77):

the houses are covered for the most part in Oxfordshire (not with tiles) but flat stone, whereof the lightest, and that which imbibes water the least, is accounted the best. And such is that which they have at Stunsfield, where it is dug first in thick cakes, about Michaelmas time, or before, to lie all winter and receive frosts, which make it cleave in the spring following into thinner plates, which otherwise it would not do so kindly.

Eighty years later, the English naturalist Emanuel Mendes da Costa (1717-1791), inscribed an account of the Stonesfield quarries in his personal copy of his own A natural history of fossils (1757), now in the Oxford University Museum of Natural History1, noting that it was “first published in the year 1757 now revised corrected and with Additions by the Author London 178---”. The account read:

Description of the Stunsfield Quarries I made on the spot on Wednesday 21 September 1757 in Company of my Learned friend Edward Wright MD of Edinburgh.
The face of the Country is hilly & verdant but the soil is entirely rocky or Stoney
The quarries are on the descent of a hill the Quarrymen regard not to what quarter of the World they open the Quarry (as they do in Surrey) they are sometimes work’t far in, at other times not. The opening or quarry is generally about thirty feet depth from the surface and the Avenues or Alley out of which the stone is taken are five feet high.
The strata lie nearly level or hardly dip. The strata over this stone are, first rubble stones immediately under the soil Next Ragstone of no use, under that a dingy claystone, soft and damp and in this stratum, this Slate, or flag lies intermixed at 24 and 25 feet depth.
Besides the Common Appearance of the Stunsfield stone here described there is a dull bluish sort intermixed with it which is compacter Stronger and always quite free from figured fossils this kind is not much esteemd or Used Both the sorts lie irregularly intermixt together And do not form separate strata nor even thin layers 

There are many horizontal fissures narrow or about half an inch or an Inch they are generally filld with Clay And are quite devoid of figured fossils sometimes hollows or Cavities are found with Stalactite: there Are some perpendicular fissures which are likewise filled with clay
The Quarries are very damp they dig the slate or flag and lay it in heaps under Turf to keep it moist till the Winter frosts runs or divides it into plates (for when dug it appears pretty solid and Compact) for by the frosts only it divides into plates and then even only when it is moist for whatever masses of Stone are dry the frost has no effect on them. The Tools they use in digging are only pick Axes but when the Slats Are divided they use little plates of iron & drills to bore the holes in them to fix the Slats in tiling for that is the only use made of the stone And it is hardly known out of Oxfordshire they are sold at seventeen shillings a thousand the Inhabitants of Stunsfield are all quarry Men as for the Women they earn their bread in spinning for Witney blankets
The fossils found in these quarries are very Elegant & various viz
1 Stalactites Common and extreme fine large groupes of them the Quarry men vulgarly call it tallow
2 Selenites have of late been found in the fissures
3 The stone itself is generally a compound of figured fossils, Siliquastra Bufonite Glossopetrae & plectronitae of Many sorts, Echini Magni Clypeati, Echini Cluniculares & Ovarii, pectunculi, Pectens, impressions [?], small studded Cunei or Hippocephaloida in great number Bones some few impressions of Plants Belemnites (vulgarly called Thunderbolts) and a great number of other figured fossils are all found in the Quarries in and near the Stone
4 in the Compact dull bluish stone I could not observe any fossils but the plates of it are very often adorned with Dendrites sometimes very fine others indeed are meer rude asteristical, like delineations
In the Rubbble stones & their Stratum large Bones of Quadrupeds Bones of Bird and other Elegant & curious figured fossils are found the Account of A prodigious large thigh Bone of a Quadruped which I saw at Mr Platts at Oxford see in.Phil. Transactions for 1758 in a letter from mr Platt to Mr P. Collinson. 

A later note in the volume reads: “DR. Badham‘s Compts. To Mr. Buckland: he begs leave to add to the Collection of Books on Mineralogy, the volume of Da Costa with the Ms. Notes of the Author.  Ludlow  23 March.”. Readers should note that in 1757 the term “fossil” covered a far wider range of objects than it does now. The word comes from the Latin fossilis (literally, “obtained by digging”), and covered anything dug out of the ground, including minerals, rocks and archaeological artefacts as well as the remains of living organisms. 

Dr Edward Wright MD FRS (c.1729-1761), mentioned as Da Costa’s companion on his trip to Stonesfield, graduated from Edinburgh in 1753. His death on 20 August 1761 was recorded in the Whitehall evening post or London intelligencer (1761; issue 2413), Gentleman's magazine (1761, p. 430) and London magazine (1761, p. 506). Dr Charles Badham MD, FRS (1780-1845), donor of the Da Costa volume, was a physician in London from 1803, and a classical scholar who also contributed to James Sowerby’s British mineralogy (1804-1817). He graduated from Pembroke College, Oxford in 1811.

On 9 May 1822, the architect Henry Hakewill (1771-1830) sent specimens and an account of Stonesfield Slate pits to Thomas Webster, Secretary of the Geological Society. The account, now in the Oxford University Museum of Natural History2, is inscribed (perhaps in Webster’s hand): “Recd 10th May 1822  Read May 17 1822  Notice on the Stonesfield Slate pits by Henry Hakewill Esq. M.G.S.”.

The account must have been passed on to Buckland, as it has been edited in his hand, with extensive crossings out in pencil. The scribblings are near-illegible, and are not documented in the following transcript:
 
The Stonesfield Slate pits having attracted considerable Notice, from the curious remains of Animals which have been found in them I have thought it might be acceptable to the Society to receive some information respecting them, which my engagements in that Neighbourhood have enabled me to collect, and especially as I believe they are but little known.
	Stonesfield is situated about 3 miles North West from Woodstock in Oxfordshire, on the North Bank of the Valley in which the river Evenlode runs, and at a considerable elevation above the River. 
	The Quarries are principally in the Village, or close adjoining to it and extend in a North West direction into the Parish of Fawler.
	The Strata from which the Slates are made lies at the depth of about Sixty feet from the surface of the Earth, and is got at by means of Shafts sunk to that level, chiefly through Clay and rough Stone: and the Vein is followed in a Gallery, excavated under the property belonging to the Proprietor of the Shaft, the refuse stone being employed to fill up the vacancy occasioned by removing the Pendle, which is the name given to the Bed from which the Slates are made. The Pendle consists of two distinct strata, separated by a looser gravelly vein called Race, which in some places is formed into a stone which easily breaks: the upper course of the Slate stone is about ten inches in thickness, with several excrescences of a circular form attached to it, which the Workmen call Bolt downs or Whins. The lower head is rather thicker than the upper one, being one foot thick; and upon the upper side of the bed there are excrescences of a similar form rising up into the Race. These are called Caps. In the Race there are found numbers of complete spherical Nodules flattened at the sides of various sizes from six inches to four feet in diameter, but usually about two feet. Immediately above the Pendle there is occasionally a coarse stone which adheres to the upper head, and in this stone and the Pendle are found those curious remains of Animals which have drawn the attention of Geologists to this spot; those that are found in the hard beds of the Pendle are best preserved.
	I have sent Specimens of these different strata, arranged as they are found in the Pits, which will enable the Members of the Society to see the nature of the formation of this Stone.
	The Slates are made from the two heads and the Pot lids. The Stone is dug in the Summer, and brought to the Surface, and spread out with the grain exposed to the weather; and during the Winter it is frequently watered, by which means the frost assists most materially in splitting it into Slates. 
	It so happens that I am likely to be often at Stonesfield during the ensuing Summer, and having proposed to examine those Quarries and the Neighborhood more particularly, I shall be obliged by any suggestions that may facilitate the enquiry and make it more worthy the Notice of the Society.

Hakewill’s donation of “Fossil bones from Stonesfield” to the Geological Society on 20 March 1822 is noted in the Transactions (Series 2, volume 1 for 1824: 436). Most of the Geological Society collections were subsequently transferred to the Geological Survey of Great Britain and Northern Ireland, now the British Geological Survey (BGS), Keyworth. However, no specimens from Hakewill have been identified in the BGS collections3. 

THE DISCOVERY OF STONESFIELD BONES

Robert Plot described fossils from Stonesfield, but not large bones. The fact that he described and illustrated what is now interpreted as the end of a dinosaur femur from Cornwell in Oxfordshire (Plot 1677: 131, Plate 8, Figure 4) suggests that if he had other bones from Stonesfield he would have mentioned them. Edward Lhuyd (1660-1709), second Keeper of the Ashmolean Museum, described fossils from Stonesfield in his Lithophylacii Britannici ichnographia (1699), but again no large bones. The tooth illustrated as his Figure 1328 is that of a theropod (carnivorous) dinosaur. It is described on page 66 amongst his Ichthyodontis cuspidati: “1328. Plectronites belemnitatum referens compressior, ab fodinus Stunsfieldensibus”. Neither Plot’s Megalosaurus femur nor Lhuyd’s theropod tooth has been identified in the Oxford collections.  

The earliest fragment of a large bone to survive from Stonesfield is that published in volume 2 of John Woodward’s A catalogue of the additional English native fossils of J. Woodward M. D. (1728). On page 108 (Figure 3), he lists, from Stonesfield, as entries a.1, a.2. and a.3, “A large bone….two pieces of bone….Another piece from a neighboring Quarry”, noting that “There are numerous Bones found in the Rubble over several of these quarries.” Woodward’s specimen a.1, survives in his collection in the Sedgwick Museum, Cambridge (CAMSM D.30.1). David Norman examined the specimen in July 20154, and reported as follows:

The specimen comprises a short section of a petrified limb-bone of a large vertebrate that would by definition, be terrestrial. The specimen is in two pieces and has been identified by Delair and Sarjeant [2002] as a ‘megalosaurian limb bone’. There are two longitudinal creases in the bone on one side that suggest slight post-mortem compression. The cross-section of the shaft is suggestive of it being part of a tibia (lower leg bone). The locality is indicated as being “Stunsfield”. There is no real justification for assignment to "megalosaurian" ... but it could be, in the sense that it is from the right sort of area/age, and is of the right dimensions (and shape).

A further early record of a large bone from Stonesfield was noted by the late John Thackray5, who drew our attention to one of the catalogues of the collection of Sir Hans Sloane (1660-1753) that lists items present up to 1747, including the “Bones of a whale, Stonesfield”. Sloane bequeathed his collection to the Nation, and it became part of the collections of the British Museum, which opened in 1759. The natural history specimens were later transferred to the British Museum (Natural History), now the Natural History Museum (NHM), South Kensington. Sloane’s Stonesfield bones have not been recognised in the NHM collections (MacGregor 1994).

The earliest description and illustration of a definite dinosaur bone from Stonesfield is that published in 1758 by Joshua Platt (1698-1773), and alluded to by Mendes da Costa in 1757. Platt was a major collector who does not deserve to be called a mere "curiosity monger" (Sherborn 1934: 113). He is first heard of in 1749 writing from Manchester to fellow naturalist Peter Collinson (1694-1768), and was an important donor to the Ashmolean Museum from c. 1757-9 to 1765 (Gunther 1925: 378; MacGregor 2001:136). He was elected Fellow of the Royal Society in 1762, and was a frequent correspondent to the Gentleman's magazine.

According to a 1767 account by William Huddesford (1732-1772), Keeper of the Ashmolean Museum from 1755 to1772, Platt was "a supervisor in excise at Oxford... [who] has a very good collection. He is an extraordinary man, having a great knowledge in most parts of Natural History and Philosophy". The original is in the Bodleian Library, Oxford6. Platt was described by John Phillips, Professor of Geology at Oxford and first Curator of the Oxford University Museum, as “a patient and not unsuccessful explorer of the fossils of Stonesfield, near Oxford”; Phillips also credits him with the discovery of the first Stonesfield mammal jaw, at some time before 1776 (Phillips 1865-70: 4,105).

Platt’s description, published as “An account of the fossile thigh-bone of a large animal, dug up at Stonesfield, near Woodstock in Oxfordshire, in a letter to Mr. Peter Collinson, F.R.S. from Mr Joshua Platt”, was read at a meeting of the Royal Society of London on 2 February 1758. It begins as follows:

About three years ago I sent you some vertebrae of enormous size, which were found in the slate-stone pit at Stonesfield, near Woodstock, in this county.

I have lately been so lucky as to procure from the same place the thigh-bone of a large animal, which probably belonged to the same creature, or one of the same genus with the vertebrae mentioned above.

The specimen illustrated as Plate 19 of this paper, preserved in a slab weighing “no less than 200 pounds” (Platt 1758: 525) is, according to David Norman, the right femur of a large theropod (Delair and Sarjeant 2002: 189). Bones, presumably those mentioned and described by Platt, were also referred to in the second of two articles by “A. B.” of Oxford in the Gentleman’s magazine for 1757:

I formerly met with two pieces of bone, and some vertebrae of the same kind, and of a proportionable bulk, at the same place, which are now in the collection of a gentleman in London… Those I am speaking of must (by analogy) be the remains of some animal of greater bulk than the largest ox” (A.B. 1757b: 122, quoted by Delair and Sarjeant 2002: 188).

Delair and Sarjeant claim that the anonymous articles of "A.B. of Oxford” were written by David Stuart Erskine (1742-1829), later Earl of Buchan. This is simply impossible as firstly, this pseudonym was only used by Erskine between 1785 and 1791 (Kuist 1982: 38) and secondly, he could have been at most only 15 when he is supposed to have written these articles. An "Oxford A.B." is much more likely to be an "Artium Baccalaureus", that is to say a Bachelor of Arts of that university.

The fate of Platt’s celebrated thigh bone has previously been unknown. Following his death in December 1776 his collection was sold at auction. The sale, organised by Mr Willoughby, was announced in the London Daily advertiser on 4 July 1777, and held over five days, beginning on 30 June 1777, at the “GREAT ROOM, opposite Old Slaughter’s Coffee House, St Martin’s Lane” (Willoughby 1777). The site of the coffee house is now 78 St Martin’s Lane.

A catalogue, annotated with the names of purchasers and prices paid, survives in the Kon-Tiki Museum, Oslo7 (Engelstadt 2008). There is no mention of large bones from Stonesfield, although other fossils from (or inferred to be from) Stonesfield do appear. Lot 14, sold on the first day to [Mendes] Da Costa for two shillings comprised “A shark’s tooth from Malta, ditto from Shepey Island, a pecten, a gryphites and a tooth in slate, Oxfordshire, two anomiae, Derbysh., an echinus ovarius in flint, and 2 more.”  Two lots containing Stonesfield material (Lots 33 and 85 of Day One) were sold to “Humph.”, presumably George Humphrey (see below). Lot 43, sold on Day Two for four shillings to an unknown purchaser (the name is illegible) comprised “A pediculus from Dudley, 2 teeth and a bone in slate, from Stonesfield, a belemnites, Garsington, 2 shark’s teeth, Shepey, 4 recent ditto, 2 palates of fish, and several other curious fossils.”

A Stonesfield thigh bone was, however, included among the material Platt sold to Christopher Sykes (1749-1801) in 1772 for 4 shillings. The sale is recorded in a manuscript entitled “Extraneous Fossils selected in January 1772, for Christopher Sykes, Esqre, of Wheldrick, near York, by Joshua Platt at Oxford Aetatis, suae 73”. The catalogue is preserved in the Natural History Museum, London8; a transcription was published by Sherborn (1934). The bone is number 132 on page 116.

It seems likely that Platt's original Stonesfield thigh bone had in fact passed at some date between 1757 (when Mendes da Costa saw it) and 1777 (when Platt’s collection was sold at auction) into the possession of George Humphrey (1739-1826), the main natural history dealer then active in England. The assumption is that this was not the same bone that was sold by Platt to Sykes in 1772. Humphrey’s own 1779 sale catalogue, now in the Natural History Museum, London9,  records "A most capital petrefied subject, being the thigh-bone of some very large animal, supposed to be an elephant or hippopotamus, found in a stone quarry at Stonsfield, Oxfordshire" (Sherborn 1905: 381; Torrens 2003: 85).

It is clear from the range of these mid eighteenth century identifications, from marine “whale” to terrestrial “elephant” or “hippopotamus” just how far naturalists and collectors were from recognizing the Stonesfield bones as those of a giant reptile.

THE ORIGINS OF THE TYPE MATERIAL OF MEGALOSAURUS

John Phillips, who took charge of Oxford University’s geological collections in 1854, noted that "The discovery of the nature of these reliquiae [Megalosaurus bones] is due to Dr. Buckland's zealous researches among the spolia of the Stonesfield quarries”. However, he was equally correct when he added, “it seems probable that some of the specimens in the Oxford Museum were collected before his [Buckland's] day" (Phillips 1871: 196).

1. The lower jaw of Megalosaurus

The unique right dentary of Megalosaurus bucklandii Mantell, 1827 (OUMNH J.13505; Buckland, 1824, Plates 40-41; Figures 1, 2 herein) was amongst this early material (Torrens 2012: 25). The records of the Christ Church Anatomy School show that it had been acquired by October 1797, when it passed into the collections there built up by Sir Christopher Pegge (1765-1822), Dr Lees Reader in Anatomy. The Anatomy School's visitations record10 entry for 24 October 1797 records the following: "Large jaw bone with two serrated teeth, in calc. schistus from Stonesfield, purchased for 10s. 6d." (Gunther 1925: 191; Torrens 2012: 25). The specimen now possesses one large serrated tooth and several smaller ones (Figure 2), as it did when figured by Buckland (Figure 1).
	
2. The sacral vertebrae of Megalosaurus

The most critical anatomical feature of the genus Megalosaurus Buckland and Conybeare, 1824 would only emerge when the term dinosaur was introduced by Richard Owen in 1842 (Torrens 1997; 2012). But Buckland could already demonstrate in 1824 that Megalosaurus possessed five vertebrae in its sacral region, and that they were all fused together.

Buckland already knew of this important fact from two specimens from two different individuals (Buckland 1824: 390). This alone demolishes any idea that only one skeleton had been discovered in the Stonesfield pits up to 1824. The first of Buckland's two specimens is still preserved at Oxford (OUMNH J.13516) and was that figured by Buckland (1824, Plate 42, Figure 1; Figure 4 herein). This particular specimen had been acquired by an Oxford undergraduate, Philip Barker Webb, from the Stonesfield well-sinker and stone mason George Griffin.

This is recorded in a letter (Figure 5) dated 17 July 1814 from George Griffin to William Buckland that survives in the Oxford University Museum of Natural History11, here edited with the beds recognised by Griffin now numbered for clarity. The letter, addressed originally to "Mr Buckland, Corpus College, Oxford", has had "Rev." added and been re-addressed (presumably by a Corpus colleague or servant) to "2 Parliament Street, Westminster, London." This was the house of George Bellas Greenough (1778-1855), then President of the Geological Society, with whom Buckland must have been staying at the time.

Griffin’s letter reads:

Gentlemen I have prouved[?] the depths and beds going down our slate shafts, 3 difrant ones; James Laughton's, Joseph Griffins and Wm Davises, and that I find the Deepest wich is 64 foot deep and the beds are in the foloing maner from the tope to the slate vein
[I] the soil and land rock [“a rubly lime” added in the hand of William Buckland] is 8 foot then 
[2] a strong limestone rock 19 foot thick that liese upon a fine spring of water then
[3] a clay bed that bares the whater up 3 foot thick with shells delicate then
[4] a very strong rock wich we call the Great Rock 8 foot   thick then
[5] a sand bed, in this bed I have found many leeches or palets 2 or 3 together 10 inches thick then
[6] a very strong blew sulfrous marl bed 11 foot thick. In this masse of earth I have found many shels representing shels of fish and other animals then
[7] a hard rock 9 foot thick with we call the rage rock [in] the botom of wich are found such as eye teeth [palates W.B.] and large bones and in my opinion there is as many fosiles in this vein as there is in the slate vein that I have noticest in sinking the shafts. In that vein whas found that Grate Back Bone wich I sould to Mr Weeb, Christ Churchxx. The next
[8] is slate bed called the Over Head [14 inches irregular W.B.] and in this bed generley the most of the rest of Stonesfield fosiles are found then
[9] there is a small vein called the Race that lies betwen over head and lower head. This vein they are obliged to pick out to make a penatration then the 
[10] Lowr head and
[11] the Blocking, that is a Bed that is under the sleat [slate W.B.]vein that is tuke [took] up to suport the Earth above for piloring but in that bed few fosiles are found.
these 4 beds [8 to 11] are abute 5 foot thick witch the Men work in.
Gentlemen, I could prove the Earth forther down on acation [occasion].

Buckland (Figure 6) has added a series of notes as a postscript at the base of the first and on much of the second page of Griffins’ letter. The first of these notes reads:

XX found Webbs Bone in sinking Wm Davies shaft /ye deepest in ye
field sunk ye E side of ye village More of ye Bones may be
discovered by digging horizontally - none of ye Stone above ye Slate
is used for free stone.

The mention of the "Grate Back Bone" which Griffin had sold to Mr Webb suggests this was probably the earlier of the two specimens of fused sacral vertebrae recorded by Buckland from Stonesfield.

Philip Barker Webb (1793-1854) was most famous as a botanist and traveller (Boulger 2004). He matriculated from Christ Church, Oxford in 1811, where Buckland's early lectures inspired him with an interest in geology. He graduated BA in 1815, having become a student at Lincoln's Inn in London in 1812 with the intention of following a career in law. However, the early death of his father, Philip Smith Webb (1764-1799) in January 1799 (Anonymous 1799: 82) allowed him to leave Oxford as a man of means, and use his wealth and considerable abilities as a linguist to travel widely. Webb was in close contact with George Cuvier (1769-1832), the doyen of vertebrate palaeontology in Paris, who, on 22 May 1822, received a letter in French from Webb announcing the visit to Paris of a friend "Mr Whittaker" and asking him to receive Whittaker at the next Saturday evening soirée at his house in the Jardin des Plantes (Taquet 2003: 45). This must be the Reverend John William Whittaker (c.1790-1854), a theologian with a close interest in geology (Sutton 2004).

The second Buckland specimen of fused sacral vertebrae is the "similar series of equal magnitude presented to the Geological Society by Henry Warburton Esq." (Buckland 1824: 390). This specimen was that presented to the Geological Society's Museum in London on 21 June 1817, as recorded in the Society’s Transactions (Series 1, volume 5, 1821: 640; Moore et al. 1991: 142). Henry Warburton (1784-1858) joined Geological Society in 1808 (Woodward 1907: 271) and acted as its Secretary from 1814 to 1816. He was also a great provider of funds and a considerable donor to its collections (Torrens 2012). The specimen was subsequently transferred to the Geological Survey of Great Britain and Northern Ireland, now the British Geological Survey, Keyworth, where it survives today (BGS Geol. Soc. Coll. 3887).

3. More and diverse bones from Stonesfield 

News of further large bones is revealed by a letter (Figure 7) dated 3 December [1814] from David Oliver of Stonesfield to William Buckland that survives in the Oxford University Museum of Natural History12. The letter reads:

this Comes to Let you no 
 ther is a Large Boone found in a 
Sleat Pit very perfect not Broken 
in a Large Stone the property of 
Charles Howes  Sleate Digger.
John Oliver have Leatly found a 
Large Boone very mutch Broken
supposed to be Some part of a Horse
December the l  I David Oliver,
found a large Ribb Boone abought
two feet in Length But very mutch
Broken  Sir, if you pleas to come
 and See them.

This letter is also signed by Josp [Joseph] Bumpus, possibly as the finder of the “very perfect” large bone. Bumpus (c. 1831-1905) was one of last two slate makers at Stonesfield (Aston, 1974); a 1905 photograph of him with three colleagues is reproduced on the front cover and as figure 13 of the same publication. An 1857 will by Charles Howes, leaving his “right to search or dig for stone or slate” to his nephew John Howes, is also noted.

The letter has been annotated in pencil by Buckland after he had been to see the specimens (Figure 8). The annotations read:

Decr 19 1814
Wm Griffin [“school” inserted] a bone
Jno Oliver a large Do
I owe David Oliver
for specimens sent
 in long vacation
            £0-10.6d
[…] 1 veget 	2.3
nautilite  –	   1.6
flat reed  –	   1.6
small veget  –	   1.6
jaw small  –	   1.6
Birds Bone  –	   1–
Tooth		     6
______________
10-6
Recd –		1
_______________
11.6
Pd. Feby 18 1815 to
[bookmark: _GoBack]his Brother

This list shows how assiduous Buckland was in alerting the Stonesfield Slate diggers to his wish to buy fossils (and also how leisurely he was in settling up with them, ten weeks after the original letter was delivered). The large bone found by John Oliver has not been recognised in the Oxford collections.

The “jaw small” mentioned in the letter must be one of the jaws of early mammals that were found at Stonesfield. It may well be one of the two specimens associated with the lawyer and naturalist William John Broderip (1789-1859) (Boase 2004). Broderip was responsible for arousing Buckland’s interest in geology at Oxford. He later left his own account of this important connection (Broderip 1859), in which he names the quarryman who had provided the mammal jaw as "old Snow" (1859: 230). This is likely to have been in 1814 (Goodrich 1894: 409) when old Snow may well have acted as David Oliver's agent and as postman for this hand-delivered letter.

4. Megalosaurus revealed 

William Buckland (1784-1856) came up to Corpus Christi College, Oxford in 1801, and read classics and theology, graduating BA in 1805. He gained his MA in 1808 and in the same year was elected Probationary Fellow of Corpus. Quite how Buckland developed his expertise as a geologist is not altogether clear. At Oxford, he attended the lectures of Sir Christopher Pegge (see above), and those of John Kidd (1775-1851), Reader in Mineralogy between 1808 and 1812. He gained much geological expertise from William Broderip, who matriculated at Oriel College in 1807. A greater influence was William Conybeare (1787-1847), who went up to Christ Church in 1805 and graduated BA in 1808. The two travelled widely together in the United Kingdom and Europe, and wrote a number of joint publications. Buckland was appointed to the Readership in Mineralogy in 1813 in succession to Kidd, who had taken up the Regius Chair of Medicine following the resignation of Sir Christopher Pegge. In 1818 he was appointed to the newly established Readership in Geology.

Given his interests, his connection with Pegge and friendship with Conybeare, there can be little doubt that Buckland knew of the 1797 Stonesfield jaw from an early stage in his Oxford career, also of Webb’s sacrum, obtained prior to 1814, and Warburton’s sacrum, presented to the Geological Society of London in June 1817. It is clear from the annotations on David Oliver’s letter (Figure 8) that he was acquiring his own specimens from Stonesfield in 1814 and perhaps earlier. But what was he to make of it all? Kidd (1815: 38) noted that: “The Oolite of Stonesfield contains… the remains of one or more large quadrupeds; which, with the exception in favour of the Paris beds, have only been found in depositions formed above all the regular strata.” But what sort of quadruped? The solution was to come from across the Channel in the form of Georges Cuvier (see above). And here we must introduce a further contributor to the story: Mary Morland (1797-1857) (see Torrens 2008). 

Mary was born in Abingdon, about eight miles south-south-west of from Oxford. Her mother died just over a year after her birth, and she spent much of her childhood in the home of Sir Christopher Pegge and his wife Amy (Gordon 1894: 91). It is probable that Buckland met her through his contact with the Pegges. What is certain is that Mary, a talented naturalist and artist, was soon helping Buckland with his geological researches, as acknowledged in 1821 in his Description of the quartz rock of the Lickey Hill in Worcestershire, in which he mentions the geological research of Mary Morland “to whose exertions in the cause of geology I am under extensive obligations” (Buckland 1821: 525). Mary produced drawings for his publications, starting with his Reliquiae Diluvianae (1823) and the 1824 Megalosaurus paper. They married on 31 December 1825, when Buckland’s appointment as a Canon of Christ Church allowed him to do so.

A critical contribution by Mary Morland was her correspondence with Cuvier, which included sending him drawings of some of the Stonesfield bones. There was also correspondence between Cuvier and Buckland, starting in 1818 and ending in 1830 (Taquet 1983: 479); a part of this was drawings and plates of Megalosaurus bones, acknowledged by Cuvier in 1823, and included in part in volume 5 of the second edition of his Recherches sur les ossemens fossiles (1824: 243-250; Plate 29, Figures 9-27). After the end of the Napoleonic Wars in 1815, cross-Channel visits became possible. Cuvier appears to have paid a three week visit to London in September 1817, accompanied by his family. He certainly visited in 1818, writing to George Greenough on 12 June for assistance in organising his visit, and arriving on 18 June. He wrote to Buckland, and the two met at the Royal College of Surgeons in Lincoln’s Inn Fields at 11 a.m. the following day (Taquet 1983: 479). There followed a visit to Oxford, where Cuvier viewed the Stonesfield bones and pronounced them to be reptilian. A bas-relief plaque of Cuvier by David d’Angers, now in the Oxford University Museum of Natural History, presumably records this visit. 

Cuvier wrote to Samuel Thomas von Sömmerring (1755-1830) at Munich on 13 September 181813, recording his visit to Oxford (the original is in the Universitätsbibliothek Frankfurt am Main): “A Oxford, j’en ai vu d’une espèce bien plus grand, un femur, entirement semblable à celui d’un crocodile mais d’une longuer plus que triple de celle de nos crocodiles de 15 et 18 pieds annoncait un animal vraiement gigantesque.”.

The Buckland-Cuvier relationship was assisted by the presence in Paris of the Irish naturalist Joseph Pentland, who worked with Cuvier between 1818 and 1822. Pentland’s correspondence from 1820-1832 was published by Sarjeant (1980). Buckland wrote to Joseph Pentland on 11 July 1822, noting that William Conybeare was “about to take up immediately the Stonesfield Monitor & to publish a joint paper with me on that Animal, but we have not yet determined through which Channel to give it publication. My great object will be that it is in time for Cuvier’s book. Tell me what time that will be.” (Sarjeant 1997: 7) 

The Buckland-Cuvier Megalosaurus dialogue is discussed by Taquet (1983) and Sarjeant (1997) on the basis of documents in the Cuvier archive in the Muséum national d’Histoire Naturelle, Paris. Buckland wrote to Cuvier on 9 July 1823: “Herewith I send you Proof Plates of the great Animal of Stonesfield, to which I mean to give the name Megalosaurus & which I shall publish either in 2nd part of V. 5 or the 1t part of V. 6 of the Geological Transactions” (Sarjeant 1997: 7). On 16 March 1824, just over three weeks after reading his paper, Buckland wrote:

... with regards to the megalosaurus, I will send you another plate at the same… pertaining the jaw and teeth of the natural size. My paper on this animal will appear in about six weeks in vol. 1, part. 2, of the new series of the Geological transactions and will send you a copy as soon as possible. You are at perfect liberty to make any use you please of the plates I sent you last summer, quoting them as from the geological transactions.
(Taquet 1983: 480)

Cuvier wrote on 20 June 1824 to thank Mary Morland for her drawings, and Buckland for fossils from Stonesfield, including perhaps the Megalosaurus femur now in the Laboratoire de Paléontologie of the Muséum national d’Histoire Naturelle in Paris.

The views of Buckland and Cuvier that the Stonesfield bones were those of a giant reptile became widely known in the English geological community, although it was to be another six years before Buckland read his paper to the Geological Society in 1824. William Conybeare, the co-author of the genus Megalosaurus, first described the creature in his paper on Ichthyosaurus with Henry De la Beche (Conybeare and De La Beche 1821: 592):

An immense Saurian animal, approaching to the character of the Monitor, but which, from the proportions of many of the specimens, cannot have been less than 40 feet long, occurs in the great oolite at Stonesfield, near Oxford. Professors Kidd and Buckland have been long engaged in the study of these interesting remains, and it is hoped may soon communicate the results of their observations to the public.

James Parkinson also described Megalosaurus in his Outlines of oryctology (1822: 298): 

An animal, apparently approaching the Monitor in its mode of dentition, &c., not yet described. It is found in the calcareous slate of Stonesfield, subordinate to the upper part of the lower or great oolitic series, including the forest marble, &c. Drawings have been made of the most essential parts of the animal, now in the Museum of Oxford; and it is hoped a description may shortly be given to the public. The animal must, in some instances, have attained the length of forty feet, and stood eight feet high.

As Sarjeant (1997: 7) notes, the delay between Cuvier’s confirmation of the reptilian origins of the Stonesfield bones in 1818, and their publication in 1824 has a simple explanation: Buckland was engaged in a wide range of activities, from teaching in Oxford to petitioning the Prince Regent to establish a Readership in Geology (Edmonds 1979), carrying out extensive fieldwork (including a visit to South Wales and the discovery of the “Red Lady” of Paviland in 1823), and preparing a series of major projects for publication, including his account of the Kirkdale hyaena den (1822) and Reliquiae Diluvianiae (1823; second edition 1824) . 

Buckland took up the presidency of the Geological Society in 1824, and at his inaugural meeting, held in the society’s rooms at 20 Bedford Street, Covent Garden, read his paper on Megalosaurus, whilst his colleague, collaborator, and friend William Conybeare spoke on Plesiosaurus:

We had a great meeting in Bedford Street on Friday last, the largest I ever remember. The greatest attraction was the entire Plesiosaurus which I have purchased for the Duke of Buckingham and of which Mr Conybeare on that evening read a description; the specimen is nearly entire, and though a young animal, is ten feet long; when full grown it must have been twenty feet at least. The neck has the very unusual number of forty vertebrae, head like a lizard, neck like a snake, body of a crocodile, paddles like a turtle and two feet long, tail very short , nearly equal to the length of a saddle; its neck (double as long in proportion as the swan) is an anomaly as yet unique. I had also a paper on the Stonesfield megalosaurus; so that with two monsters of such a kind, and so crowded an audience, my first evening of taking the chair was of great eclat. (Thackray 2003: 4)

William Conybeare wrote to Henry De la Beche on 4 March 1824:

Friday’s dinner at the Geol. was one of the pleassantest public meetings I have ever attended. Buckland as the new Pres. was put to his oratory, some dozen of us talked in our turn, but in place of the usual trash on such occasions every one had some interesting facts connected with the management of the Society or the progress of Science to communicate. We adjourned to the Society’s rooms at ½ past eight & there I lectured on my Mstr. & Buckland on the Stonesfield bones.
(Thackray 2003: 4)

Buckland returned to Megalosaurus in 1836, devoting Chapter XIV, Section IX of his Bridgewater Treatise to it, and reproduced copies of illustrations of the jaw and teeth from his 1824 paper as Plate 23. His account provides additional information on the internal structure of the bones, and detailed description and interpretation of the jaw, which provided evidence to reconcile carnivory with the concept of a merciful Creator (Buckland 1836: 241): 

In a former chapter (Ch. XIII.) I endeavoured to show that the establishment of carnivorous races throughout the animal kingdom tends to materially diminish the aggregate amount of animal suffering. The provision of teeth and jaws, adapted to effect the work of death most speedily, is highly subsidiary to the establishment of this desirable end.

Postscript
 	
Buckland was appointed Dean of Westminster in 1845, and moved to London, returning to Oxford to give his lectures, and retreating to the Rectory in Islip, about seven miles north of Oxford, during the summers. He developed marked eccentricities in the late 1840s (Taylor and Torrens 2014: 316), the symptoms of dementia reaching a point such that he disappears from the record in Oxford and the Abbey after Christmas 1849. His last Oxford lecture series began in October 1849, on “The Evidences of the Very High Antiquity of the Earth”. Apparently there were only three pupils (Taylor and Torrens 2014: 316). The census of 30 March 1851 shows Buckland in the Clapham Asylum and his wife Mary in Islip.

However, his disappearance from the record was not quite complete. There were intervals of lucidity when he returned to Islip, as a letter to Buckland from Benjamin Waterhouse Hawkins (1807-1894), dated 22 March 1854, now in the Oxford University Museum of Natural History14, reveals. Waterhouse Hawkins had been appointed director of the fossil department at Crystal Palace in 1852, where he worked with Richard Owen on the construction of life-sized models of extinct animals, including Megalosaurus, which survive to the present day (Figure 9). The letter is addressed to Buckland at Islip, and refers to a forthcoming trip to York:

With much regret I find
I cannot avail myself of either
of the three days you so kindly
offer me, there being a possibility
that I may have Royal visitors
to my department this week. I
must not risk a days absence
Therefore hope to accept my
next chance by your obliging offer
when you return from York
if then equally convenient to you
Should you have the opportunity of
having the measurements of any of
The largest specimens of Phalangeal
Bones of Megalosaurus or the
Comparison of the femur & phalange
of the same individual they would 
be very useful to me in the building 
of my Megalosaurus which I commence
immediately
	
The rest is silence.
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NOTES
1 E. Mendes da Costa, 1757: ms annotations in Mendes da Costa’s personal copy of A natural history of fossils, volume 1, part 1 (1757) in the Oxford University Museum of Natural History (OUMNH).
2 H. Hakewill, 9 May 1822: original ms, with later annotations by W. Buckland and others, in William Buckland Archive, Stonesfield papers, OUMNH.
3 L.F. Neep to E.A. Howlett, pers. comm., 4 August 2016. 
4 D. Norman to W.J. Kennedy, pers. comm., July 2015.
5 J. Thackray to H.S. Torrens, pers. comm., no date.
6 W. Huddesford, 1767: original ms in Bodleian Libraries, University of Oxford; Bodleian Library, Oxford: MS. Eng. misc. c. 399, fol. 84.
7 Anonymous, [1777]: ms annotations on a copy of Willoughby’s sale catalogue for Joshua Platt’s collection, in the library of the Kon-Tiki Museum, Oslo; Kropelian collection, du Rietz 178, KRO 0005.
8 Anonymous, [1772] Extraneous fossils selected in January 1772, for Christopher Sykes, Esqre, of Wheldrick, near York, by Joshua Platt at Oxford Aetatis, suae 73. Original ms in Natural History Museum, London. Library and Archives.
9 G. Humphrey, 1779 Museum Humfredianum: sale catalogue in Natural History Museum, London. Library and Archives.
10 Anonymous, 1796-1860 Visitations record of the Anatomy School, Christ Church, in the archives of Christ Church, Oxford; lii.b.1.
11 G. Griffin to W. Buckland, 17 July 1814: original ms, with W. Buckland annotations from 19 July 1814, in William Buckland Archive, Stonesfield papers. OUMNH.

12 D. Oliver to W. Buckland, 3 December 1814: original ms in William Buckland Archive, Stonesfield papers. OUMNH.

13 G. Cuvier to S.T. von Sömmerring, 13 September 1818: original ms in the Universitätsbibliothek Frankfurt am Main; Ms.Ff.S.Th.v.Soemmerring 8 A Nr. 29.

14 B. Waterhouse Hawkins to W. Buckland, 22 March 1854: original ms in William Buckland Archive, Letters, H/3. OUMNH.
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FIGURE CAPTIONS

Figure 1. Plate 40, drawn by M. Morland, of W. Buckland’s “Notice on the Megalosaurus or great fossil lizard of Stonesfield” (1824) showing the lectotype lower right dentary of Megalosaurus (OUMNH J. 13505) in Figures 1-3. From Transactions of the Geological Society, 2nd Series, volume 1. 

Figure 2. The lectotype lower right dentary of Megalosaurus as it is today. (Reproduced by permission of the OUMNH).

Figure 3. Part of page 108 of J. Woodward’s A catalogue of the additional English native fossils, in the collection of J. Wooodward M. D., volume 2 (1728).

Figure 4. Plate 42, drawn by M. Morland, of W. Buckland’s “Notice on the Megalosaurus or great fossil lizard of Stonesfield” (1824) showing the sacrum assigned to Megalosaurus by Buckland. From Transactions of the Geological Society, 2nd Series, volume 1.

Figure 5. Letter of 14 July 1814 from George Griffin to William Buckland. William Buckland Archive, Stonesfield papers, OUMNH. (Reproduced by permission of the OUMNH).

Figure 6. Lithograph by G. Rowe of Buckland lecturing in 1823. Bodleian Library, Oxford, XXX. (Reproduced by permission of Bodleian Libraries, University of Oxford).

Figure 7. Letter of 3 December 1814 from David Oliver to William Buckland. William Buckland Archive, Stonesfield papers, OUMNH. (Reproduced by permission of the OUMNH).

Figure 8. Buckland notes on the reverse of the letter from David Oliver. William Buckland Archive, Stonesfield papers, OUMNH. (Reproduced by permission of the OUMNH).

Figure 9. Waterhouse Hawkins’ reconstruction of Megalosaurus in the grounds of the Crystal Palace. (Reproduced by permission of W.J. Kennedy).
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