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Fig. 5. Continued. (c) Close-up of bones in situ; image courtesy of JJL.

such as Robert Wodrow in the University of Glas-
gow (1679—1734; Liston 2012b) — it had the disad-
vantage of being in Latin. By virtue of writing in
English, John Woodward (1665—1728; Fig. 6a) was
more accessible and therefore had greater influ-
ence. He was Professor of Physick (i.e. medicine)
at Gresham College London, and founded the first
Chair of Geology in Britain at Cambridge University
which he had received his medical degree from (Por-
ter 1979). As such, Woodward was another example
of the overlap between medicine and early palaeon-
tology; unlike Hunter and Parkinson, however, he
was able, by dint of his alma mater, to become a
member of the Royal College of Physicians. Wood-
\yarq, like Wodrow, was a diluvialist, but there was a
significant difference in their approaches to fossils.
Like Wodrow, Woodward had no problem with the
1dea t_hat fossils were the actual remains of living
organisms. Indeed, Woodward invoked the belief
of others that fossils were merely generated in the
rock like the seeds related by Lhwyd and Ferrer as
one of the stimuli that provoked him to write his
1695 ‘Natural History of the Earth’, which is
regarded as having finally ended debate about fossils
being mere ‘sports of nature’ (Porter 1979, p. 337):

It must be allow’d, that I had the more Reason to
attempt the Natural History of the Earth, and of the
Bodies found in it, both narive and extraneous,
because, as you observe, this Study had all along lain
In the greatest Darkness and Confusion: And, to the
very Time that I set forth that Work, it was nor yer

agreed among the Learned, whether these Bodies for-
merly call’d Petrify’d Shells, but now-a-days passing
by the Names of formed Stones, be original Produc-
tions of Nature, form’d in Imitation of the Shells of
Fishes, or the Shells themselves. Indeed the latest Writ-
ers of all were positive that these Bodies were not real
[Ray 1693]. Dr. Lister asserts point blank they were
never any part of an Animal, being only Resemblances
of Shells, but meer Stones, which the Earth produces,
and each shap'd by the Power inherent in the Stone,
or in it self. This must needs be allowed by all who
made any Observations of the Productions of Nature
in the Formation of Bodies, tho’ they have not made
many Observations on these, to be a Doctrine, however
positively delivered, very mysterious and paradoxical’
(Letter III to Sir John Hoskyns Baronet, Woodward
1728a, pp. 25-23).

John Woodward’s ‘Fossils of all Kinds, Digested
into a Method, Suitable to their mutual Relation
and Affinity’ and his ‘A Catalogue of the Additional
Extraneous English Fossils’, the first featured speci-
men of which was a megalosaurian limb bone
(specimen number Al, Delair & Sarjeant 1975),
were both published posthumously in 1728 (Wood-
ward 1728a, b).

Woodward’s collection of just under 10000
specimens went on to form the core of what is now
the Sedgwick (formerly the Woodwardian) Museqm,
and within them was the palaeontological collection
of Agostino Scilla (1629-1700), acquired bet_wee‘n
1700 and 1717. Scilla’s views as expressed in his
1670 ‘Vain Speculation Undeceived by Sense’,
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Fig. 6. (a) John Woodward (1665—-1728). Mezzotint by W. Humphrey (Wellcome Library,
from his “Fossils of all Kinds’, where he dismisses new names for fossil material. Contra Woodward, these a
current interpretations of these names used by Lhwyd: Ichthyospondyli (ichthyosaur), Ichthyodontes cuspidate :

(shark’s teeth: Odontaspis, Lamna, Notidanus, Hybodus, Carcharodon) plus pycnodont (Gyrodus), Ichthyodonte i\’“
Scutellati (marine reptile, shark) includes Glossopetrae (shark’s teeth e.g. Hybodus and Carcharodon), P lectron! -
(pliosaur), Rostrago (marine crocodile), Rutellum implicatum (sauropod), Siliguastrum (Strophodus), anlu-u-/um

Radius minimus (Acrodus), Bufonites scaphoides (pycnodont), Maxillaria (chimaeroid, Ischyodus), Bufonires

orbiculatus rugosus (Gyrodus tooth) and Bufonites ad pisolithos accedens (Gyrodus tooth).
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which woodward must have been aware of, very
much ~himed with Woodward’s, but more mock-
ingly criticized the idea that fossils formed within

the rocks:

¢ plind folly not to realise that it would have to start
v;rith another, perfectly composed stone body, already
in that shape, OVer which many fine layers were laid
Jown so as to produce the alleged configuration.
What a hallucination to affirm that it was all due to
~hance. or to some subtle generative virtue composing
Nature’s jokes and shutting them up in rocks! What pif-
qe! These shellfish lived in water and then rotted: a
. ke of time, not of Nature’ (Pemberton er al. in

press, p- 84).

Similarly, in 1736, the Spanish Benedictine monk
Renito Jerénimo Feijoo, referring to the fossil
hones and teeth of Concud, argued that they were

not just curious configurations:

Whoever believes that this regular pattern, faithfully
observed in many thousands of stones, was the effect
of a chance, is willing to nod to Epicurus, that all
bodies of the Universe are effects of the fortuitous con-
course of Atoms ... Think upon this part as is wished,
we have given evidence enough that those remains
were not originally stones, but bones (Feijoo 1736,
p. 30, 32).

Concud is today the flagship locality for the conti-
nental Turolian.

A key difference between Woodward and
Wodrow was that Wodrow used fossils to try to
find evidence of the Flood, whereas Woodward pre-
supposed the Flood to be an established fact in order
to explain the contemporary distribution of fossils,
arguing that the floodwaters had produced the hori-
zontally stratified rock layers (Liston 20125). This
however meant that the fossils that were found had
the context, within Woodward’s paradigm, of being
all subsequent to that catastrophe. It is therefore an
apparent source of irritation to him that researchers
were giving special names to fossil forms, rather
than simply utilizing contemporary nomenclature
for extant animals. He goes on at some length
about this, clearly not doubting himself as less
than the single authority on the subject:

[ shall only add here, for the further clearing up of this
Matter, the several fanciful Names that have been here-
tofore given to some of the most remarkable of these
Bodies: And, from my own Observations upon them,
note what they really are. That commonly call'd
Cornu Ammonis owes its Form to a turbinated Shell:
The Bucardites, to a Bivalve. Indeed both of them
are frequently found actually covered with the very
Shells in which they were formed. ...The Bodies cal-
led by Mr. Lhwyd Stellariae, are no other than Parts
of the Stella Arborescens. The Glossopetrae are
Teeth chiefly of Sharks of various Kinds (Letter 1

to Sir John Hoskyns Baronet, Woodward 1728a, pp.
9, 13) (Fig. 6b-d).

In addition to Lhwyd, Woodward proceeds to attack
Ole Worm for similarly attempting to establish
what he regarded as superfluous names (Hoch
2013). This seems to have been typical of his atti-
tude to most of his peers, even going as far as duel-
ling with his rival, the physician Richard Mead
(1673—1754), who seems to have inspired William
Hunter to imitate his wide-ranging collections (Por-
ter 1979; Liston 2013).

Wodrow wrote on the theories of Ray and
Lhwyd in his correspondence, gently chiding Wood-
ward for advancing a hypothesis of ‘unreasonable
fancy’ when ‘we are not ripe for raising hypotheses
as yet. . .we want observations and experiments suf-
ficient to found theorys on’ and dismissed Wood-
ward’s simple adherence to dogma in this regard
(Liston 20125, p. 422). As noted by Lewis (2009a),
Lord Bute (a friend of William Hunter and a key
player in the initiative to establish Hunter’s public
museum of anatomy in London while Bute was
First Minister of the Treasury in 1763; Liston 2013)
also criticized John Woodward’s observations as
being too limited and hence parochial in their con-
clusions: ‘the author sees every thing in one light,
and shuts His Eyes to all Phenomena that make
against this darling child of his own production’
(Stuart 1782, p. 12). ‘He seems so thoroughly con-
vinc’d of the truth of His Hypothesis, that he often
neglects giving reasons for many of his assertions’.

Organic remains of a former world

Given these examples of the thinking prevalent at
the time. and the dearth of publications around
for the general enthusiast, Parkinson’s endeavour
becomes pioneering: what he attempted to do was
to pool the global knowledge of fossil material
and present it in an accessible form in one place.
Thackray notes early 1801 as the time when Parkin-
son decided to write the books, publishing a notice
requesting assistance through letters, drawings and
specimens, although he had been noted at sales for
fossil material since June 1798 (Thackray 1976).
In commencing his great task, Parkinson began to
acquire fossil material on a larger scale to enhance
his collection, as well as using the British Museum
collections. The first volume had been published
by June 1804, featuring descriptions of fossil plant
remains from around the world as well as from
within his own collection, figured on nine colour
plates (Thackray 1976). To fit with 1ts popu}ar
intended market, the work was laid out as a senes
of 48 letters between a novice and an authority, a

not unusual style for the time (Lewis pers. comm.
2016). Parkinson moved from his fictional persona
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- Dioscorides Galen Hans Sloane
s Hippocrates AD) (second : Hihe
al earth first century (eighteepy
I(%f\tlcl?;l,’ Greek) (ffth century BC) - { century AD) Century AI;,
Y1/ T IMla 175
, : 6) KI1778 K XI 3
Aegypﬁae/Aiwmm K 11561 (I1: IV 416) K 1788 KXIT 189-192 T IIIa 133 off; 155: 164
Armenia/Appeviki s Bolus vulgar, o -
Bohos 19 (IT: IV 274) K 1821 K XI
Eretria/"Epepuas Iég 257 ((H'. IV 412) K1822 K XII 1;8—?81 T ITa 169
Samia/ Zapia X K1823 K XII 180-
Chla/f\lvf} ) K184 K XII 182 T T 167 off.
Kimolia/Kupohia K1778-779 K XTI 168-176  147-8 off., 169-170 of
Lemnia/ Anpvic 182, 184, 186, 187.
193,194
Melia/Mnhela K I 315-322 K 1825
TTUTTT|PLT) (I1: 11T 504)

i 1 by the volume in roman numerals for the
itati itions of Graecorum are denoted with the letter K followed n | merals for
e tgi Kamgr:cfibl;m:::h(:r Oé);rlz‘ggn ;:Iy t;n: page number. The Greek letter Il denotes the Greek edition of dHlp[?{mmsefn by
Cé!ﬂ}f;m;mlm (Mm'mos‘ publisher, Athens, 1967-71) followed by the volume in roman numerals and page. T under Hans Sloane

denotes the volume in roman numerals of his manuscript catalogues followed by the item listed. Off denotes ‘officinale’, i.e. for
medicinal use.

XIL: p. 168). He recognized several properties of
earth including one that is ‘greasy’ and which,
when mixed with water, becomes viscous clay.
According to one version of the myth, the
Homeric hero Philoctetes, a famed archer, was treat-
ing himself on Lemnos for a gangrenous wound
on his foot after a snake bite, applying the soil of
the island onto the ulcer. Galen visited Lemnos
twice in order to ascertain the method of processing
the island’s earth into sealed troches (the pleural of
trochos emanates from the Greek Tpoxos (wheel)
or TpéxLokos small wheel) by the priestess of the
temple of Artemis (Galeni de simplicium medica-

mentorum temperamentis ac facultatibus liber IX,
in Kiihn 1826, XII: pp. 165-178).

Galen, clearly impressed. left the island takin
with him an ample supply of troches (20 000!) for
his illustrious patients in Rome. He confirmed the
therapeutic properties described by Dioscorides
and added that he used the sealed (Sigillata) earth
successfully for viper bites and on malignant ulcers
(Retsas 2012).

According to Galen, apart from its therapeu-
tic merits when used as a single agent, the famed
(moAv6piiAnTos) Lemnian

earth was also an Impor-
tant component of rheriaca, an antidote containing

some 60 or so additional components. In addition
to his books on antido

tes, Galen dedicated two
books to theriaca (Nutton 2004, p. 246). An exper-
imentalist (Retsas 2010)

. he also conducted 4 trial
in order to ascertain the efficacy of this antidote

against viper bites. He experimented with two
groups of cockerels, but he does not tel] ys how
many animals were included in each group. Both

roups were exposed to viper bites: the group
tghat pWas fed ]:vith theriaca beforehand sur-
vived, whereas all the animals in the no-.treatmenF
group died after they were bitten. Was this perhaii
the first attempt to conduct a controlled zar(lirll}A
experiment? (TAAHNOY [IPOX HI hn
IIEPI THY OHPIAKHZ BIBAION in Ki
1827, XIV; p. 215). ’
Recent altjlalyses employing modcm techng(l)(r)fi}_
(X-ray diffraction analyses) indicate that the o
nant components of the Lemnian egrth are mo e
rillonite, kaolin, alum and haematite (Photos-Jones
& Hall 2011, cited in Paximadas 2014). it
According to Thompson (1914), the Terra ;Szlr-
lata was included in the first edition of the P o
macopoeia of the Royal College of f’hySlfla'l;‘ =
London printed in 1618 among the ingredien =
the treacle of Andromachus; its last appearanceb‘a-
any important work on pharmacy was most proeia
bly in Grey’s Supplement to the Pharmacopo
of 1848. .
Rufus of Ephesus used the Cimolia and Erem?lr}
earths for the treatment of gonorrhoea @d sal)"'llf:e
sis, applied for their cooling properties on o
perineum and penis. (&puBAOVEL Yap TS 6Pl*_°‘:
ToU pioyeoBal, elmep TL kal dANo. IAva'yKatf_)
£ Kol 7OV kauAOv kal TOV wepévleov‘ TOV
TPROTEPGY ukTnplov kaTaxplew Twi, dWvnot
Yap éyyirepov, Gore, el Kal THS Mﬂ,ap'yupov:
Kol yiis TS Kupwhlas kal Tis EpeTpLados, Kal
TOU YpvBlov kataypilots, mpos Tols ElpnpEvoLs
Kol Ev kal Bio piloywy, oupngéper dv; Darem-
berg 1879.) Dioscorides recommended the. eal.—th
of Samos, rich in borates, combined with milk for
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Fig. 1. A variety of medicinal earths including Terrae Noceriana, Samia and Lemma from the Royal
Pharmaceutical Society Museum collection. Photograph by the author with permission.

Fig. 2. Close-up view of Terra Sigillata with
inscription preserved. This troche, measuring
gpproximalcly 18 mm in its maximum diameter, was
found in 1931 in one of the Sloane pharmaceutical
drawers (see also Retsas 2012). Its provenance is
believed to be the Island of Lemnos. Copyright Natural
History Museum, London, Photograph by the author.

the treatment of ulcerated and discharging eyes.
(roiel TpoOs T €v OeBaApols pevpaTe KOl
E\km owv yahakty: in Kihn 1829, I; p. 823.) He
stated that the earth of Chios had similar properties.
Until the mid-twentieth century boric acid (H3BO3)
was used, usually with borax (Na,B40,), as a buffer
in eye drops (Martindale 1982, p. 337). Boric acid
possesses weak bacteriostatic and fungistatic prop-
erties, but has been superseded by more effective
and less toxic disinfectants.

The Sloane earths

In addition to Lemnian earth, Sloane (Retsas 2012)
also lists in his manuscript catalogues earths from
the islands of Kimolos (cimolia) and Samos (Figs
1-3). For sore eyes, Sir Hans Sloane (1660—1753)
introduces his own recipe. In his paper ‘An account
of a most efficacious medicine for sore eyes’, dedi-
cated to his sovereign, he writes:

Sir. This account of my most Effectual Medicine for the
cure of Sore and Weak Eyes, is now made public for
the Benefit of Mankind; and most Humbly Dedicated
to Your MAJESTY, by Your MAJESTY’S, Most Duti-
ful, and Most Obedient, Subject and Servant, HANS
SLOANE (sic).
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(roiel TpoOs T €v OeBaApols pevpaTe KOl
E\km owv yahakty: in Kihn 1829, I; p. 823.) He
stated that the earth of Chios had similar properties.
Until the mid-twentieth century boric acid (H3BO3)
was used, usually with borax (Na,B40,), as a buffer
in eye drops (Martindale 1982, p. 337). Boric acid
possesses weak bacteriostatic and fungistatic prop-
erties, but has been superseded by more effective
and less toxic disinfectants.

The Sloane earths

In addition to Lemnian earth, Sloane (Retsas 2012)
also lists in his manuscript catalogues earths from
the islands of Kimolos (cimolia) and Samos (Figs
1-3). For sore eyes, Sir Hans Sloane (1660—1753)
introduces his own recipe. In his paper ‘An account
of a most efficacious medicine for sore eyes’, dedi-
cated to his sovereign, he writes:

Sir. This account of my most Effectual Medicine for the
cure of Sore and Weak Eyes, is now made public for
the Benefit of Mankind; and most Humbly Dedicated
to Your MAJESTY, by Your MAJESTY’S, Most Duti-
ful, and Most Obedient, Subject and Servant, HANS
SLOANE (sic).



i CARRASCO & C.J. DUFFIN

162 Anazarbeo
. aadee ANAT "
A, 1555 Pedacio D ioscarides enenos mor-
i y o R oL s Ae oSV
Lo la materia medicinal ¥ d‘. le b introduc-
Acercadelat : the 1566 edition with 1

nferos. [Facsimile OLTHE "= = 0 Riera Palmero.
r:w';x studies by Lain Enmalgo. ¥ Aurora Miguel
- o ; Juan e
Alonso, Juan Esteva d¢ Sa?ﬁljaia)\‘ de la Salud. Biblio-
Menéndez. Fundacion de Ciencias
e Madrid, CLV-616p. 19991
i on:::})r:fdlzd 1502. Speculum lapidum. 1.B- DS
EONARDUS, L. &=
= Mi i

LEONARDUS. C. 1750. ﬂw.hfmex, Virtues and Various
S 1200 Diffe rent Jewels, are Dism’zcrl_\'
Described. Also Certain and Infallible Rules to Know

y . the Bad, how 1o Provet :
the Good from 1™ o rh:' Real from the Couterfeit.
Extracted from the Works of Aristorle, Pliny, Isiodorus,

nvsius Alexandrinus, ! [
e (W";jus;,\'ou'ﬁrsr Translatedinto English.
J. Freeman, London. [Reprinted by Metatron, 1983.]
laeontology. In: DuFFN, ClJ.. Moopy, RTJ. &
Garoner-THoORPE, C. (eds) A History of Geology and
tions, 375, 45-64, hips://doi.org /10.1 144/SP375.14

LiRix, M., Carrasco, J. & LiRAN, E. 2009. Fosiles y
farmacia en la historia natural de Juan Gil de Zamora.
Naturaleza Aragonesa, 23. 21-26.

Dioscorides. Estudios v traduccion. Manuscrito de
Salamanca. Anotaciones: Cortés Benito F. Prélogo:
manca, Salamanca.

MatsisoN, R. & SHarrer. E. 2006. Increased cholinergic
cholesterol diet are prevented by the 5-HT4 agonist —
tegaserod. BMC Gastroenterology, 6, 8.

Veierinary Journal, 54, 267-271.

MEISSNER. K. 2011. The placebo effect and the autonomic
Philosophi :

6,1 gy 20ns of the Royal Sociey, B,

Merallotheca, 0 "

Sontia Ck:z nrguljl nl;znfxufnm .fiugromare, & Munif-
cimi Pontificis Maximi E teneb-

: 1ento,
Francisco Javier Puerto Sarmue Luis Tamargo
dicinay dela Farmacia Espa-
teca de Clasicos de la Medicina )
e or of STones; in Which the
Generation, Prop:
Species ofmaore thar
heir Genuineness,
and 1o Disningiis
Albertus Magnus erc. /by
CamillusLe
LIRAN, E., LINdx. M. & CaRrasco, J. 2013. Crypropa-
Medicine. Geological Society, London, Special Publica-
1opez Eme. A. & Cortes GaBaupaN, F. 2006.
Esteller A. 1* Edicion. Ediciones Universidad de Sala-
contractions of jejunal smooth muscle caused by a high
McInTosk, G.H. 1978. Urolithiasis in animals. Australian
nervous system: evidence for an intimate relationship.
MERCATI, M. , ‘ .
1719. Michaelis Mercari Samminiatensis
Tis in

MonTaRa, J. (ed.) 1881. Lapidario

Codice original, ), Blageq M del Rey. Alfonso,

Nicots. T. 1652. A Lapidary, or, the a;
Stones: with Cautions for the Un:;mr’\‘- b
those that Deal with Pretious S, eceiypy an
Cambridge. €5, Thomgg g !

Oroz RETA, J. & MARCOS CAsQUERgo, A

83. San Isidoro de Sevilla — Epjp,y. . ®05) 194,
Editorial Catolica, Madrid, "mologias. Vols, L\

Quack, J.F. 2001. Zum ersten astro]o
steinbuch des Damigeron und Eva
337-344.

RmDLE, J.M. 1977. Marbode of Renne
Lapidibus considered as a medica]
commentary and C. W. King’s tr
with text and translation of Marh
on stones. Sudhoffs Archiv, 20,

Rio. J. DEL. 1996. Farmacologia Bésicq Sinra.:

Rosk, V. 1875. Aristoteles ‘gDe Ia;;f;"ifﬂ;is(;s, Madrig
Saxo. Zeitschrift fiir deutsches Altertim 18 3’:m01du5

SALAICES SANCHES, M. 2011. Fdrmacos par‘asr'r. -l.“m'
meticos. UAM, http://www.uam. es /depa;pm“'""”‘
medicina/farmacologia/especiﬁca/Farmacolam'emm
(accessed 10 July 2013). 082 himl

SCANLAN, J.J. (ed.) 1987. Albert the Grear.

Beasts. De Animalibus (Books 22-2‘;,!‘:;;1&'\'.(;1”'5

7 Renaissance Texts and Studies, New York. ;

CHWENCKFELD, C. 1603. Therio ilesi
Albertus, Lignicii, T

Sotro, I. pEL. 1862. Le Lapidaire du Quatorziéme Siécle
Description des Pierres précieuses et de leurs verfy
Magiques. Imprimerie Impériale et Royale de la Cour
et de I'état, Vienna. [Slatkine reprint, 1974.]

Steers, W.D. 2002. Pharmacologic treatment of erec-
tile dysfunction. Reviews in Urology, 4(suppl. 3),
S17-825.

STUDER, P. & EvANs, I. 1924. Anglo-Norman Lapidaries.
Edouard Champion, Paris.

TaniL, P. 1989. De Virtutibus Lapidum: The Virtues of
Stones, artributed to Damigeron. P.P. Tahil (trans).
RADCLIFFE, J. (ed.) Ars Obscura, Seattle, WA.

THROOP, P. 2005. Isidore of Seville’s Etymologies. The
complete English translation of Isidori Hispalensis
Episcopi Etymoliarum sive Originum Libri XX. 2
vols. Lulu.com., Charlotte, NC. .

TIENZO, A. 2009. Modulation of the M2 muscarinic cholin-
ergic receptor by cholesterol. D Phil thesis, Depart-
ment of Pharmaceutical Sciences, University of
Toronto.

Tomasoni, P. 1990. Lapidario Estense.
Milano. d its

Turner, MD. & Swip, J.A. 2007. Dry mouth A%
effects on the oral health of elderly people j;(,)‘s
of the American Dental Association, 138, s rals.

Wyckorr, D. 1967. Albertus Magnus Book of Mine
Clarendon Press, Oxford.

gischep lapidy; -
X. Phitologpzr?_ml;:]

s’ (1035-112}»

reatise With Tewe
an§lation tosetheL
ode’s Minor :\'ork:

Bompiani.




‘Serpent stones’: myth

and medical application
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Abstract: ‘Serpent stones’ have been credited with medical efficacy since antiquity. Likely hav

ing their root in ancient traditions from India, accounts are now wfdespread agros.s.muc;) f::t‘:_
world. Serpent stones are known by many names and descriptions of their appearance and rn:dicae]
uses are diverse; however, they commonly have a legendary association with serpents and are most
frequently considered efficacious in the alexipharmic treatment of snakebite. This work presents
and details five broad categories of serpent stone: a round white stone ( thought to be extracted
from the head of a dragon), a smooth lens-shaped black stone (purported to be taken f'rom the
head of a snake, but artificially manufactured of burnt bone or horn). ammonites (the fossilized
shells of extinct cephalopods). glass or vitreous paste in the form of rings or beads. and serpentinite.

Serpent stones have been used in lapidary medicine
since ancient times. Descriptions of their appear-
ance and medical uses appear with surprising fre-
quency in Medieval and Early Modern literature;
accounts are known from Europe, India, the Far
East, Africa and the Americas. Serpent stones have
a high level of nomenclatural diversity and have
been termed adderstones, clach na thrach, milpreve,
lapis ophites, lapis serpentinus, lapis serpentis,
pierres de cobra, piedra negra, the poison attracting
stone, the Belgian Black Stone and the Black Stone,
among others. Accounts contain significant varia-
tion with regard to the appearance, generation,
means of harvesting, identity and therapeutic virtues
of serpent stones. English palaeoanthropologist
Kenneth Oakley (1911-81), writing on the use of
fossils as charms, addressed this plethora of conflict-
ing identifications, stating ‘Many quite different
objects passed for adderstones, particularly fossils
and stones whose markings suggested an intertwin-
ing of snakes’ (Oakley 1978, pp. 234-235); to this
We can add stones which were thought to have
béen generated by snakes. Using these broad initial
criteria, a survey of the literature on serpent stones
enables categorization into five main types of
stone. The first of these categories, for the moment,
{ieﬁes definite scientific identification but the other
tOU{ are verifiable geological or artificial anthropo-
genic items, The accounts consulted do not demon-
Strate that authors were aware of different types:
MOst were under the impression that the stone they
commentated upon was the only variety of serpent
Stone. A few were aware of two types of stone,
3“(1 Gaius Plinius Secundus (Pliny the Elder, AD
23-79) in his compendious work, Historia Natu-
ralis (Natural History), referenced four of the five
tYpes in disparate sections within its pages, although
dllempts at comparison were not made. These cate-
gories are broad and some accounts do not fit
From DurriN, C. J., GARDNER-THORPE, C. & Moopy, R.
Connections, Geological Society, London, Spec
}1’3‘ published online December 19, 2016, https:/, d
2017 The Author(s). Published by The Geological Socl
Or permissions: http: //www.geolsoc.org.uk /permissions.

comfortably into one or the other, but they do pro-
vide a starting point for classification using key
characteristics and hence a starting point for further
investigation into this rich area of study.

Early references from the East

The earliest reference to serpent stones identified
so far is in the Assyrian medical texts from Ashurba-
nipal’s library at Nineveh. These clay tablets, writ-
ten in cuneiform and dating to around the seventh
century BC, give tantalizingly bnef information:
the stone itself is not described but is listed among
20 other stones credited with being effective against
the supematural affliction of ‘hand of ghost” when
tied to the painful area (Scurlock 2006, No. 176).
‘Hand of ghost” was shorthand for seizure by the
hand of a ghost, either a departed relative or an
unquiet spirit, then thought to be the cause of a
range of physical ailments (Scurlock 2006, p. 10).
Early Indian serpent stones were gemstones that
were said to form naturally within the head or neck
of a serpent. The Indian collection of fables The
Panchatantra, thought originally to be composed
around 200 BC although many stories themselves
may have predated this (Ryder 1925, p. 4), mentions
that *gems proceed from the hood of snakes’ (Ryder
1925, p. 38). This work being a miti-shastra, or
textbook for a wise life (Ryder 1925, p. 5), seeks
through this example to encourage the reader, in
modern parlance, ‘not to judge a book by its cover’.
The Garuda Purana, which may date to as early
as . AD 400 (Stietencron ef al. 1992, p. 871, Ttem
5003), specifies that pearls are produced in. several
animals, including snakes; the serpent pearl is callgd
Nagmani. The stones are described as round in
shape with a ‘dazzling effulgence’; the possessor
of the serpent stone 18 said to ‘meet with a rare

T. J. (eds) 2017, Geology and Medicine: Historical

ial Publications, 452, 163_— 180.
//doi.org/ 10,1144 /SP452.1

n. All rights reserved.

Londo .
R OF T .geolsoc.org.uk/pub_ethics

Publishing disclaimer: Www




‘Serpent stones’: myth

and medical application

RACHAEL PYMM

4 Beechtree Avenue, Englefield Green, Egham, Surrey TW20 OSR UK
rachael.pymm@ gmail.com

Abstract: ‘Serpent stones’ have been credited with medical efficacy since antiquity. Likely hav

ing their root in ancient traditions from India, accounts are now wfdespread agros.s.muc;) f::t‘:_
world. Serpent stones are known by many names and descriptions of their appearance and rn:dicae]
uses are diverse; however, they commonly have a legendary association with serpents and are most
frequently considered efficacious in the alexipharmic treatment of snakebite. This work presents
and details five broad categories of serpent stone: a round white stone ( thought to be extracted
from the head of a dragon), a smooth lens-shaped black stone (purported to be taken f'rom the
head of a snake, but artificially manufactured of burnt bone or horn). ammonites (the fossilized
shells of extinct cephalopods). glass or vitreous paste in the form of rings or beads. and serpentinite.

Serpent stones have been used in lapidary medicine
since ancient times. Descriptions of their appear-
ance and medical uses appear with surprising fre-
quency in Medieval and Early Modern literature;
accounts are known from Europe, India, the Far
East, Africa and the Americas. Serpent stones have
a high level of nomenclatural diversity and have
been termed adderstones, clach na thrach, milpreve,
lapis ophites, lapis serpentinus, lapis serpentis,
pierres de cobra, piedra negra, the poison attracting
stone, the Belgian Black Stone and the Black Stone,
among others. Accounts contain significant varia-
tion with regard to the appearance, generation,
means of harvesting, identity and therapeutic virtues
of serpent stones. English palaeoanthropologist
Kenneth Oakley (1911-81), writing on the use of
fossils as charms, addressed this plethora of conflict-
ing identifications, stating ‘Many quite different
objects passed for adderstones, particularly fossils
and stones whose markings suggested an intertwin-
ing of snakes’ (Oakley 1978, pp. 234-235); to this
We can add stones which were thought to have
béen generated by snakes. Using these broad initial
criteria, a survey of the literature on serpent stones
enables categorization into five main types of
stone. The first of these categories, for the moment,
{ieﬁes definite scientific identification but the other
tOU{ are verifiable geological or artificial anthropo-
genic items, The accounts consulted do not demon-
Strate that authors were aware of different types:
MOst were under the impression that the stone they
commentated upon was the only variety of serpent
Stone. A few were aware of two types of stone,
3“(1 Gaius Plinius Secundus (Pliny the Elder, AD
23-79) in his compendious work, Historia Natu-
ralis (Natural History), referenced four of the five
tYpes in disparate sections within its pages, although
dllempts at comparison were not made. These cate-
gories are broad and some accounts do not fit
From DurriN, C. J., GARDNER-THORPE, C. & Moopy, R.
Connections, Geological Society, London, Spec
}1’3‘ published online December 19, 2016, https:/, d
2017 The Author(s). Published by The Geological Socl
Or permissions: http: //www.geolsoc.org.uk /permissions.

comfortably into one or the other, but they do pro-
vide a starting point for classification using key
characteristics and hence a starting point for further
investigation into this rich area of study.

Early references from the East

The earliest reference to serpent stones identified
so far is in the Assyrian medical texts from Ashurba-
nipal’s library at Nineveh. These clay tablets, writ-
ten in cuneiform and dating to around the seventh
century BC, give tantalizingly bnef information:
the stone itself is not described but is listed among
20 other stones credited with being effective against
the supematural affliction of ‘hand of ghost” when
tied to the painful area (Scurlock 2006, No. 176).
‘Hand of ghost” was shorthand for seizure by the
hand of a ghost, either a departed relative or an
unquiet spirit, then thought to be the cause of a
range of physical ailments (Scurlock 2006, p. 10).
Early Indian serpent stones were gemstones that
were said to form naturally within the head or neck
of a serpent. The Indian collection of fables The
Panchatantra, thought originally to be composed
around 200 BC although many stories themselves
may have predated this (Ryder 1925, p. 4), mentions
that *gems proceed from the hood of snakes’ (Ryder
1925, p. 38). This work being a miti-shastra, or
textbook for a wise life (Ryder 1925, p. 5), seeks
through this example to encourage the reader, in
modern parlance, ‘not to judge a book by its cover’.
The Garuda Purana, which may date to as early
as . AD 400 (Stietencron ef al. 1992, p. 871, Ttem
5003), specifies that pearls are produced in. several
animals, including snakes; the serpent pearl is callgd
Nagmani. The stones are described as round in
shape with a ‘dazzling effulgence’; the possessor
of the serpent stone 18 said to ‘meet with a rare

T. J. (eds) 2017, Geology and Medicine: Historical

ial Publications, 452, 163_— 180.
//doi.org/ 10,1144 /SP452.1

n. All rights reserved.

Londo .
R OF T .geolsoc.org.uk/pub_ethics

Publishing disclaimer: Www




subjected to the violence of weather and wavesi and

to corsairs and pirates: ‘la mer ne faisait pas rever:
elle faisait trembler’ (the sea did not make people
dream: she made them tremble) (Verge-Franceschi
2002). But Sperling’s friends among the Copenha-
gen doctors, and Dr Fincke in particular, warmly
recommended the journey to Bergen that would
probably offer, they said, great opportunities for
seeing and studying Norway’s plants and other par-
ticulars. Sperling accepted and he obtained quarters
on board the ship St Anna ‘down in the Artillery with
Mr Secretarius Friedrich Giinther” (Sperling [1673]
188S, p. 5).

In Bergen, Sperling was invited to stay with the
local medicus, who enjoyed discussions with the
student. Sperling noted ‘He was a learned man and
had travelled much both in Italy and France, but
he was no Botanicus and not at all curieux on the
matters of Nature’ (Sperling [1673] 1885, p. 6).
This absence of interest astonished the student,
who himself went out and collected plants, studied
animals, climbed rocks, one higher than the other
and ‘difficult to climb as there was no path to fol-
low’. In the home of the medicus Sperling met
Norway’s Kansler Jens Bjelke (1580-1659; Riks-
kansler in Norway 1614—48; the Kansler in Norway
was the King’s representative attached to the Court
of Justice). Kansler Bjelke was curious about nature
and took such a great interest in Sperling that he
invited him to join him after the Herredag, and
some further business, on his travel back to his
estate and to stay there for some time.

Leaving Bergen, they sailed among the skerries
to Stavanger, where the Kansler had disputes to
settle. This gave Sperling time to explore the envi-
ronment. In his autobiography he recalled a plain
with a large lake and at its shore fishermen who
had caught ‘some very large, black clams’, which
they opened. looking for pearls, of various colours
and qualities. "Among the irregular pearls I took
some that I still keep among my rarities as well as
some shells of the clams due to their extraordinary
size’. The older Sperling added, ‘I have since
found much larger shells at several lovers of rarities’.
From a boat in the harbour he observed growths on
the sea bottom and among them ‘Corallina, both in
red and in white colours, that is used by medici
against worms and is normally procured by the phar-
macies from foreign countries’ (Sperling [1673]
1885, pp. 7-8) (Corallina officinalis is a calcareous
red seaweed, often called common coral weed).

Having completed his duties in Stavanger, Mr
Bjelke set out with Sperling cross-country, by boat
over the fjord and on horseback over land, to his
estate. On the way, they discussed theological mat-
ters and always in Latin, but in the Bjelke family
Sperling ‘began from necessity to learn Danish
because nobody could speak German’. The elder
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daughter, Dorothe, in particular appreciated talking
with him, he remarked. Sperling noticed good-
humouredly that the Kansler, when at home, spent
most of his workdays in bed, doing all his official
and personal writing as well as composing psalms
there and not getting up until 2 or 3 o’clock in the
afternoon, when a meal was served, with another
meal being served at midnight. While in Bergen,
Mr Bjelke had purchased a small clavecymbel on
which he could play only four pieces of music —
and those only moderately well. Sperling could
play the instrument and Mr Bjelke wanted him to
teach Dorothe who, according to Sperling, had ‘a
very good Ingenium’ for music. She learned quickly
and delighted everybody.

The student took leave from the Bjelkes in the
autumn of 1622 and travelled to see a relative in
‘Opslo’ (the old Oslo, until the great fire in 1624;
rebuilt closer to Akershus Fortress and renamed
Christiania; in 1924 renamed Oslo) and to look for
a shipping opportunity to Copenhagen. While wait-
ing, he called on the local bishop, who told him
about a copper exposure at ‘Fieringen 10 Mile
away’ (Feiring, at Lake Mjgsen, a good 85 km by
road from Oslo). A passport was required and the
bishop asked the Statholder (Governor General;
Jens Juel (1580-1634) was Statholder in Norway
from 1618 to 1629 and promoted mining) for one,
which resulted in an invitation to Sperling to see ani-
mal paintings and talk about rarities, and also to join
the Statholder for dinner. Thereafter, on his way to
the exposure, he had to cross Mjgsen, which was
said to be dangerous because, according to the peas-
ants, it was bottomless and the devil lived there.
Sperling did not let the warnings interfere with his
curiosity and intention to see the site. He found it
to be poor in copper, ‘but the ore gives, when
roasted, a very beautiful blue vitriol [copper sul-
phate]’ (Sperling [1673] 1885, p. 11). A footnote
by Birket Smith explains that in ‘1639 Christen
Bang in Christiania obtained permission to run a
mine there’. Bergvesenet (rapport nr 2376) in
Trondheim (Geological Survey of Norway) reports
that Feiring was given mining rights in 1537 and
that copper mining is documented there from 1621
(the last company, A/S Feiring Kobberminer, was
denied a concession in 1914, and most mines are
now backfilled). Sperling does not indicate how he
acquired this minero-chemical insight. Whether he
learned it from local miners or undertook the analy-
sis himself based on his medicine-related training in
chemistry (perhaps supported by the German min-
ing tradition?), the circumstance that he, half a cen-
tury later and in prison, recalled the Feiring copper
ore and the associated chemical reaction producing
blue vitriol testifies to concern and to an analytical
approach to Earth features. It is in harmony with
his rejection of superstition.
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mmﬂé i:-:enlaﬂd* in the TIkka Fjord, the spooky, whit-
sw |umnar bodies rising from the fjord bottom
1sh_. ciq-ible through the waters were held by the
amlt Vﬁ; be the Norsemen from a nearby farm who
- iacked by Inuit hunters and fled onto the
_ which then gave way (Brooks 2016).
o 1ains the occurrence of the strange sub-
Thbe](?;z §§§ies o the traditional Inuit. To scientists,
Hqubodies are ikaite, the mineral calcium carbonate
Lh:xahy drate, which only crystallizes in_cold water
1nd forms tufa chimneys and mounds in the Tkka
formerly Ika) Fjord (e.g. Pauly 1963; Johnsen
»(02; Petersen & Johnsen* 20(__)5; Br00!<s 2016).
The Norsemen Were Scandinavians, ‘whites’, who
~ame to SW Greenland via Iceland as settlers in
the Viking Age and who later disappeared. The
lore may contain the truth that the Inuit contributed

to the extermination of the Norsemen in Greenland.

Encounters with fossils

In 1623 Sperling received a letter from Dr Fuiren,
who invited him to take part in a botanical expedi-
tion to Scania, Halland, Blekinge and the Isle of
Gotland. all of which were Danish provinces (now
Swedish). Sperling noted in his autobiography that
Dr Fuiren was a very rich man who did not feel
happy with his medical practice, but was a capable
botanist. As recorded by Herholdt (1811), Christian
IV. because of the interest he showed in chemical
and botanical studies, defrayed the expenses of
the expedition. Sperling, who at that time was in
Hamburg, travelled to Copenhagen and they set out
on the first leg of the expedition. On their return,
they embarked on a royal ship bound for Gotland
to take in timber and tar for the shipworks at Holmen
in Copenhagen. They arrived safely at Visby and
travelled all over Gotland, finding many rare plants.
| Sperling’s autobiographical record of the botan-
cal expedition was summarily reproduced by Birket
Smith (1885), who informs us that they also visited
some of the small islands close to Gotland, where
they found beautiful petrifactions and, on one of
the_lslands, Sperling discovered a runic inscription,
Wh}Ch he copied. According to Sperling’s manu-
script, p. 53 (Fig. 2)

L[nd ob wir zwar keine newe [neue] krauter auft
dfe%ﬂ eylanden funden, so fandt ich doch daselbst,
Viele schohne petrificierte Sachen, und gantze klippen
Von Sternstein Astroites oder Lapis stellaris genandt,
Wovon Ich gueteprovision mitnahm [And although it
IS true we did not find any new plants on these small
islands, 1 did find many beautiful petriﬁed things, and
Whole rocks of starstones by the name of Astroites

Ot Lapis stellaris, of which I took a good number

stitions linked with landscape features and The ta 15
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mineralization in naty

Sachen’ Indicates

(Mmany names nal or plant rela-
; of or anisme - :
are still purely pictorial. ganisms and objects
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1l , g 10 superfic; _
arities rather than to trye relationshipf' Li al 51Tn

century after Sperling. s; Linnaeus, a

’ crlin Systematized largel
basis of form). ‘Petrificierte Sachen’ miggh{ k?z* t(hle)

mineralized organic objects; (2) mineralized Infill-
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r}gs., .. moulds, in voids after the dissolyed parts
Ob organisms embedded in geological deposits — g

mquld repmdm_:es the external form of the Organic
ob]er;t,_ but not its internal structure; or (3) minerals
precipitated In certain limited geochemical environ-
ments unrestricted by organic forms, such as flint
and pyrite nodules — these may have superficial
resemblanc'e to parts of organisms. In our modem
understanding, (1) and (2) represent fossils, whereas
(3) does not. Ole Worm was aware of this distinc-
tion (Hoch 2013) and so, presumably, was Sperling
and therefore restricted his ‘petrificierte Sachen’ to
objects we would now call fossils.
Palaeontologists and like-minded people in the
centuries after Sperling’s time, formally beginning
with the studies of Georges Cuvier in the late eigh-
teenth century, saw fossils as remains or traces of
extinct organisms hardened by mineralization in
the ground. To Sperling and his contemporaries,
the extinction perspective was absent. Young Sper-
ling had inevitably listened to discussions among
the medici he knew in Copenhagen about the inter-
pretation of stony objects that look very much like
parts of organisms, saying that they may originally
have been parts of organisms. Ole Worm was
much engaged in such problematic questions and
was eagerly making collections of naturalia, includ-
ing fossils, and artefacta for a museum he 1_lsed
for hands-on teaching. Shells and wood at various
stages of petrification were reported from the [sle
of Sheppey 1n the mouth of the Thames by the Dan-
ish physician Christen Stougaard 1n 2 letterlof ?TO
June 1627 to Ole Worm (English translation 1n
Hoch 2013, p. 317) with associated sampled spect-
mens. That wood may become na@ﬂly pemﬁei
was indisputable knowledge 1n Lt%e mid-seventeent
Enelish philosopher Thomas
century, when the En&S tT Hobbes
Hobbes (1588—1679) stated 1n Leviathan (

(1651) 2006, p. 246)

if a man be metamorphosed into a SLone, or into a[ [:31(_:1]1&;%
' Sl
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Gemmarum [etc.] (Gessner 1565). In cases of con-
spicuous similarity, Gessner would show the petri-
factions together with similar parts of extgm
organisms. such as tonguestones together with
shzlrk teeth. One of the woodcuts in De Rerum Fos-
silium showed ‘Asterias’ and ‘Belemnitae’ (Pro-
thero 2003, fig. 1.2), with which Gessner could
find nothing to compare. Sperling may have first
learned about Gessner from his father when he
was a boy: his father later donated him Gesneri
Opera de animalibus (Sperling [1673] 1885,
p. 42). Becoming more conversant with literature
during his student years, he presumably also knew
De Rerum Fossilium. He recognized the Gotland
specimens he had collected as Asterias, starstones,
Astroites or Lapis stellaris, but, like Gessner, he
was unaware of their biological relationship.

Various shiny minerals may be called starstones
by modern traders in precious stones (Afghan
tradesman. pers. comm.). Among the seventeenth-
century collectors of ‘rarities’ in Europe, starstones
were stones that exhibited a conspicuous, simple,
star-shaped (in the colloquial meaning) pattern or
form. To palaecontologists, they are the fossilized
skeletal parts of organisms with a radiate symmetry.
Starstones were often the fossilized skeletal parts of
the marine invertebrates crinoids or corals, both
groups with long geological histories. The pattern
of pentaradiate symmetry seen in crinoids also char-
acterizes most other echinoderms, the five-armed
starfish being iconic in this respect.

The starstones collected by Sperling were pre-
sumably the skeletal parts of crinoids (and perhaps
other echinoderms, now extinct). There are rocks
made of starstones on Gotland and the neighbouring
small islands that consist almost exclusively of
the skeletal parts of crinoids (and cystoids) from a
rich fauna that lived between reefs on the bottom
of a sea that once covered this part of the Baltic
region. These Gotland (formerly Gothland) fossils
are so well known in geology that earlier genera-
tions of French geologists named the time period
in Earth history when these particular animals
lived Gothlandien (Termier & Termier 1960). The
name Gothlandien has since been substituted by
Silurian (English) or Silurien (French) for the time
period 444—416 Ma ago (Gradstein et gl. 2004).

. Sperling’s mention of a runic inscription imme-
diately after the petrifactions (Fig. 2), as well as
h_xs careful ?OP)’ing of it, may strike a reader in our
time as a digression from his nature studies. How-
ever, whereas to modern Europeans runes and fos-
sils are entirely different, the former made by
humans‘and the latter products of nature, to many
pex.)ple in the seventeenth century the two were
allied species. This was evident from the fact that
both occurred as peculiar marks in stones and both
were associated with occult powers, Sperling did
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not share such views. His interest in the runes he
had discovered may be seen as another indication
of the Copenhagen influence, especially that of Ole
Worm. who was both a collector of petrifactions
and a great runologist. Runes are the alphabet of the
ancient Germanic-speaking peoples in the Viking
Age and they were still used in Nordic official doc-
uments into the thirteenth century. The Christian
religion promoted the Latin or Roman alphabet
and general knowledge of runes died out in the fif-
teenth century (Kjems 2006). In the seventeenth
century, runes and fossils might scare laypeople,
but some Renaissance researchers recognized their
potential to inform us about real events and pro-
cesses from beyond trivial wisdom.

Medical studies resumed

After the botanical expedition, Sperling spent the
winter in Hamburg. A relative from Niirnberg vis-
ited the Sperling family and it was decided that
Otto should travel with him to Niirnberg in the
early spring with the aim of studying medicine in
Padova. On his way south from Niirnberg, he trav-
elled on foot from Augsburg to Innsbruck and Bol-
zano, and then on a raft down the River Adige to
Verona, reaching Padova in May 1624. The Univer-
sity of Padova attracted many students from north-
ern Europe. Toftgaard (2016) mentions 355
students from Denmark and Norway studying in
Padova between 1536 and 1660. It is noteworthy
that in 1643 Christian IV raised the status of Sorg
Akademi (80 km west of Copenhagen) to that of a
university, and thus a school for advanced studies
with foreign teachers, to allow Nordic students to
learn without having to travel far in Europe.

In Padova, Sperling met with German students in
the so-called German Nation and was grateful to
have access to their library. After matriculation he
began advanced studies in medicine, including
studying plants in the associated botanical garden.
As studiosus medicinae he was mainly attached to
Professor Adrianus Spiegelius (Adriaan van den
Spiegel, 1578—1625) and followed him in his prac-
tice. From that time, Sperling related that another
respected physician, Dr Andergethus de Anderge-
thiis (dates unknown), had treated a patient for
dropsy for a long time without success when Sper-
ling suggested that they rub the ill man with mercury
ointment. In the 1600s this was the common cure for
some venereal diseases. Dr Andergethiis accepted
the idea and, although the patient first grew pitifully
worse, he did eventually recover. While working on
his autobiography, Sperling may, of course, have
enjoyed recalling this instance of personal success
from his student days. The story, however, has
more profound significance. Sperling may have
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and diagnosed the illness as syphilitic
-ndepcndently qf the professor':s diagnosis. What
: articularly important here is that he recom-
:,:]Cg:jed a treatment that had a tri.ed experimental
mckgmlmd‘ but was unconvent.xor_lal qnder the
coﬂdirtions present. In ret‘rospccy._ it is evident that
sperling had a hne.doctor s intuition and was open-
minded and inventive when faced with problems.

Sperling spent three ar_ld a half years in the Italian
lands where, for two periods, he followed a formal
medical education in Padova.. II? 1625 he visited
Venice in the spring and Istria in the summer to
study plants. Later that year, he and a German stu-
dent of medicine set out on a voyage that took
them from Padova, Mantova and Bologna across
the Apennines to Firenze (Florens), Pisa, Livorno,
Roma and Napoli. Returning through Rome, Ancona
and Rimini, Sperling sent a letter dated 2 November
1625 from Padova to his father telling him that he
had taken up studies again, now focusing on anat-
omy and surgery. This lasted until his tutor, Profes-
sor Spiegelius, returning from a visit to Venice,
brought news about a Venetian nobleman, Nic Con-
tarini (undoubtedly Nicolo Contarini (1553—-1631),
97th Doge of the Venetian Republic from 1630 to
1631), who asked Sperling to keep him company
and look after his very fine garden and castle outside
Venice. After some deliberation, Sperling accepted
the proposal.

There is plenty of evidence in the autobiography
that Sperling studied medicine with interest and
Intermittently with enthusiasm, so it was hardly dis-
pleasure with Sperling’s efforts as a student that
drove Spiegelius to recommend him for the full-
time employment proposed by Contarini. Professor
Spiegelius acknowledged Sperling’s profound
cngagement in botany and he may have valued the
SI‘Ud_em $ wide-ranging studies of plants within their
Fdnlcular natural environments as well as his curios-
ig:&‘g’é}r ds natural and cultural phenomena, as man-
T tuto"’l his journeys. It could hardly have escaped
i rds attention that Sperling was good at social-
e rin Wwas liked, and that he was well-behaved

3 alsstworthy as well as broadly knowledgeable.
o abzaw that Sperling valued the freedom to
thegd UL, observe and investigate as much as
o mﬁgon“mt}" to subject himself to academic
eNtereq ig' Spe_rlmgis pecuniary situation may have
dents in ‘I‘Dtodsplegehus’ thoughts. Whereas many stu-

perling :a (;)va were nobles from wealthy families,

f a farpily @ humbler background. The absence
the stugiog R ortune might limit his ability to pursue
SCience amde most cared for, namely those of natural
With natupe. n partlcular“ of plants in assoc1_at101n
May be pe. "llso also of animals, rocks and soils. It
SCientisgg ed that two of the greatest early natural
Parson. Of the seventeenth century, the English
clentist John Ray (1627-1705) (botany,

rcco__gnile-d

17

zoology, Earth sci
ogy, Earth sciences) and the Danish medicg

scientist Niels Stensen (Steno) (anatomy and Earth

sci 3
ciences) depended.on Patrons for their studies and

vanous ways, including teachin ir chi .
curating collections of %arilies (e%gfh\e\l’;;:!-dlrggénd

It is tempting to interpret Professor Spieoeliﬁs‘
step to establish contact between Sperling ancti C
laqnt and the commission as a kind of vis:ionan' :cnt‘
Spiegelius would have comprehended the valye of
(he proposgl for Sperling and he may have recog-
r!lzed Sper}lm g’s potential as a modern natural scien-
tist. Later in the s§vemcenth century, the attitude of
Steno, as summarized in a thought-provoking paper
by Jf:ns Morten Hansen, was that ‘Nature should be
studfed in nature, not explained by “ideas” without
studies’ (Hansen 2009, p. 11). An unprepared reader
of Hansen’s paper may be led to think that Steno dis-
covered the importance to knowledge of studying
nature in nature all by himself. However, Sperling,
36 years Steno’s senior, was of the same opinion,
as can be seen from his activities. Sperling and
Steno were crops sprung from the same soil, each
influenced in his youth by ideas rumbling in the
comparatively strong medico-scientific environ-
ment in Copenhagen during the latter part of the
Nordic Renaissance. It was Ole Worm, for example,
who had asked Thorlak Skulason (1597-1656),
Bishop of Hdlar in Iceland, to go to the beach,
make a drawing and collect parts of a stranded
narwhal and have them sent to Copenhagen to con-
tribute to the refutation of ‘the errors and fabrica-
tions of the crowd’ concerning the unicorn (letter
from Worm of 9 May 1638, Schepelern 1967,
p. 68). It was part of the Renaissance ideology.

The Contarini garden outside Venice

erling began work in the Contarini garden. His
fnl;;nner: and efforts not only enhanced the growth
and embellishment of the plants and plans_alregdg
there. adding new and rare species, but also inspire
warm friendships with the Contarini family. V\;hen.
about a year later, Sperling received 2 letter £$
his father begging him to complete his mﬁome
education in Padovfa ang ttlherweif;tle; ;f)[tml-inve loné
ecause his father feared he ld y

2nough to see Otto again, Sperhn;gh w;;c:jrr:dxﬁ
departure was seriously regretted. Bo S
Contarini gave Sperling rich presents lz]md e
he promise to return to them after he ha

his obligations.
In a person’s |
t may have seem td

;}tl:nds (}:ut as particularly decisivi e

Sperling’s father was an outcome

event
ife, it may happen that one
: ed trivial at the time 11t retrospect
e. The letter from
therly love
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shrubs, and other vegetable food” (Collinson &
Croghan 1767, p. 469).

Collinson’s presentation certainly seems to have
made an impact on Hunter, who later noted ‘This
subject, tho a little out of the course of my studies
raised my curiosity’ (GB 0247 MS Hunter H135(5);
see Liston 2012a). Using comparative anatomy, he
was happy to declare at the Royal Society’s meet-
ing of 25 February 1768 that the ‘Ohio incognitum’
(later referred to as the mastodon) was not only very
different from an elephant, but also that it had a dis-
tinctive diet:

[ shewed it to my brother [John] ... being particularly

conversant with comparative anatomy, at the first sight

he told me that the grinder was certainly not an ele-
phant’s. From the form of the knobs on the body of
the grinder, and from the disposition of the enamel,
which makes a crust on the outside of the tooth, as in

a human grinder, he was convinced that the animal

was either carnivorous, or of a mixed kind (Hunter

1768, pp. 36—37).

He also pointedly disagreed with Collinson on
another point, as recorded by a clearly impressed
Benjamin Franklin who was in the audience that

night:

...he [Hunter] closed his paper almost casually, with
an expression of thankfulness for a thought that must
be called truly revolutionary: that this animal’s
‘whole generation is probably extinct’. The idea that
any species ever become extinct was revolutionary at
this time for it seems impossible to believe that an all-
powerful and all-wise Creator (or, if one prefers ‘the
economy of Nature’) would produce any species
unable somehow to cope with its environment (Frank-
lin 1970, p. 27).

Hunter wrote up his presentation for the Royal Soci-
ety (Hunter 1768), contracting Jan van Rymsdyk
to illustrate Lord Shelburne’s mastodon jaw (now
the Natural History Museum London specimen
NHMUK PV M92734; see Liston 2013, fig. 20).
This science was politically loaded, however,

mixed with the potency of the national identity of.

an emerging nation across the Atlantic Ocean. As
such, the mastodon was to play an unlikely role as
4 weapon in a transatlantic zoological war of
words saturated with xenophobic prejudice between
Georges-Louis Leclerc Comte de Buffon and
another of America’s future Founding Fathers and
drafters of the Declaration of Independence, Tho-
mas Jefferson (1743 —1826).

From 1749 to 1809, Buffon produced 44 quarto
Volumes of Histoire Naturelle (Hunter possessed
the 1749 edition; Liston 2013). As well as being an
encyclopaedic book about the world's natural his-
tory, it was also a vehicle by which Buffon intendg:d
10 convey his ideas about the New World. Despite
having never visited it, he felt that the New World
lustrated his Theory of Degeneration, whereby in
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a less favourable climate (as he declared the New
World to be) the animals would be comparatively
inferior in size compared to those of the Old
World (Rolfe 1983a). In 1761 Buffon produced
the ninth quarto volume, contrasting mammalian
species that lived on both sides of the Atlantic
Ocean, and claiming that the New World versions
were always stunted and weaker. In order to rebut
this, Jefferson produced the only book he ever
wrote Notes on the State of Virginia (1785), in which
he utilized two animals in particular to support his
counterarguments. The first was the mastodon —
which he genuinely believed still existed - arguing
that it was 50% large than either living elephants or
the Siberian mammoth; the second was the North
American moose, under which he stated a European
deer could walk. This latter group of animals
(hoofed mammals called artiodactyls) would — in
a similar way to the former elephantine relatives —
also occupy William Hunter’s attention within a
palaeontological context.

Mastodons, Irish ‘elks’ and other dragons

Hunter was intrigued by the debate over whether the
(sub)fossil remains of what was referred to as the
Irish ‘elk’ (now known as Megaloceros giganteus)
represented the same species as the then relatively
unknown American moose (called ‘orignal’ in
Canadian French) or European elk, or if it was a dif-
ferent animal altogether. If the latter then it appeared
to be yet another extinct species; extinction was a
prickly philosophical subject in the eighteenth cen-
tury however, as shown by the responses to his
description (Hunter 1768) of the ‘incognitum’ mate-
rial, in particular from Pennant (1771, although see
also review in Durant & Rolfe 1984). To ascertain if
the Irish ‘elk’ was different, he first had to determine
what defined living European and North American
forms of such artiodactyls, and in so doing found
the contemporary accounts sadly wanting. As
Rolfe notes, elk specimens were unavailable in Brit-
ain in the eighteenth century until the Leverian
Museum’s specimen arrived in 1774 (Rolfe 1983a,
note 42), so Hunter’s only recourse was to sift the
literature for descriptions of these animals, and
assess the value of these accounts in the light of
his anatomical experience to determine what an elk
really was. In fighting his way through the morass of
conflicting and contradictory accounts of European
animals (as so ably demonstrated by the notes in
Rolfe 1983a), Hunter was moved to write about pre-
vious commentators on the subject — in particular
Buffon, whose thirteenth quarto volume (1764) had
featured a bizarre figure purporting to be a ‘Eu_ro-
pean elk’ (which might in fact be an alcelaphine
antelope or a bovid; Grubb in Rolfe 1983a, note
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shrubs, and other vegetable food” (Collinson &
Croghan 1767, p. 469).

Collinson’s presentation certainly seems to have
made an impact on Hunter, who later noted ‘This
subject, tho a little out of the course of my studies
raised my curiosity’ (GB 0247 MS Hunter H135(5);
see Liston 2012a). Using comparative anatomy, he
was happy to declare at the Royal Society’s meet-
ing of 25 February 1768 that the ‘Ohio incognitum’
(later referred to as the mastodon) was not only very
different from an elephant, but also that it had a dis-
tinctive diet:

[ shewed it to my brother [John] ... being particularly

conversant with comparative anatomy, at the first sight

he told me that the grinder was certainly not an ele-
phant’s. From the form of the knobs on the body of
the grinder, and from the disposition of the enamel,
which makes a crust on the outside of the tooth, as in

a human grinder, he was convinced that the animal

was either carnivorous, or of a mixed kind (Hunter

1768, pp. 36—37).

He also pointedly disagreed with Collinson on
another point, as recorded by a clearly impressed
Benjamin Franklin who was in the audience that

night:

...he [Hunter] closed his paper almost casually, with
an expression of thankfulness for a thought that must
be called truly revolutionary: that this animal’s
‘whole generation is probably extinct’. The idea that
any species ever become extinct was revolutionary at
this time for it seems impossible to believe that an all-
powerful and all-wise Creator (or, if one prefers ‘the
economy of Nature’) would produce any species
unable somehow to cope with its environment (Frank-
lin 1970, p. 27).

Hunter wrote up his presentation for the Royal Soci-
ety (Hunter 1768), contracting Jan van Rymsdyk
to illustrate Lord Shelburne’s mastodon jaw (now
the Natural History Museum London specimen
NHMUK PV M92734; see Liston 2013, fig. 20).
This science was politically loaded, however,

mixed with the potency of the national identity of.

an emerging nation across the Atlantic Ocean. As
such, the mastodon was to play an unlikely role as
4 weapon in a transatlantic zoological war of
words saturated with xenophobic prejudice between
Georges-Louis Leclerc Comte de Buffon and
another of America’s future Founding Fathers and
drafters of the Declaration of Independence, Tho-
mas Jefferson (1743 —1826).

From 1749 to 1809, Buffon produced 44 quarto
Volumes of Histoire Naturelle (Hunter possessed
the 1749 edition; Liston 2013). As well as being an
encyclopaedic book about the world's natural his-
tory, it was also a vehicle by which Buffon intendg:d
10 convey his ideas about the New World. Despite
having never visited it, he felt that the New World
lustrated his Theory of Degeneration, whereby in
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a less favourable climate (as he declared the New
World to be) the animals would be comparatively
inferior in size compared to those of the Old
World (Rolfe 1983a). In 1761 Buffon produced
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American moose, under which he stated a European
deer could walk. This latter group of animals
(hoofed mammals called artiodactyls) would — in
a similar way to the former elephantine relatives —
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to be yet another extinct species; extinction was a
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tury however, as shown by the responses to his
description (Hunter 1768) of the ‘incognitum’ mate-
rial, in particular from Pennant (1771, although see
also review in Durant & Rolfe 1984). To ascertain if
the Irish ‘elk’ was different, he first had to determine
what defined living European and North American
forms of such artiodactyls, and in so doing found
the contemporary accounts sadly wanting. As
Rolfe notes, elk specimens were unavailable in Brit-
ain in the eighteenth century until the Leverian
Museum’s specimen arrived in 1774 (Rolfe 1983a,
note 42), so Hunter’s only recourse was to sift the
literature for descriptions of these animals, and
assess the value of these accounts in the light of
his anatomical experience to determine what an elk
really was. In fighting his way through the morass of
conflicting and contradictory accounts of European
animals (as so ably demonstrated by the notes in
Rolfe 1983a), Hunter was moved to write about pre-
vious commentators on the subject — in particular
Buffon, whose thirteenth quarto volume (1764) had
featured a bizarre figure purporting to be a ‘Eu_ro-
pean elk’ (which might in fact be an alcelaphine
antelope or a bovid; Grubb in Rolfe 1983a, note
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39): ‘it is much to be questioned if the [preceding]
Authors would have known an elk if they had seen
one, and if they had gone to America it is much to
be questioned whether they would have thought
the orignal an elk’ (Rolfe 1983a, p. 273).

Amidst this confusion over artiodactyl identifi-
cation, one default position had held strong among
those who criticized Hunter for stating that the
‘Ohio incognitum’ was extinct. Clearly (from their
position of there being only an infallible Creator
responsible for the living organisms populating the
world). no animal could actually be ‘extinct’: ergo
they simply had not yet been discovered alive, and
in some as yet unexplored part of the world, they
would eventually be found alive and well.

In this sense, these newly discovered animals
were being placed into the same category as undis-
covered animals in uncharted territories marked
‘here be dragons’ on ancient maps (e.g. the Latin
form ‘hic sunt dracones’ on the sixteenth-century
Lenox Globe; Ruitenberg 2007). Pennant (1771,
p. 92) is typical in this regard when arguing against
Hunter’s declaration that the ‘incognitum’ was
extinct:

as yet the living animal has evaded our search; it is
more than possible that it yet exists in some of those
remote parts of the vast new continent, unpenetrated
yet by Europeans. Providence maintains and continues
every created species: and we have as much assurance
that no race of animals will any more cease while the
Earth remaineth. than seed time and harvest, cold and
heat, summer and winter. day and night.

In short, it was the requirement of the prevailing
beliefs of the time that these animals simply had
to have survived in a distant and uncharted place yet
to be fully explored, as the alternative was unthink-
able. But by the end of the eighteenth century, such
philosophers were rapidly running out of territories
on the planet that might yet conceal such animals,
and this presented Hunter with a novel means of
resolving the question once and for all.

A two-pronged attack

After his experience with the ‘incognitum’, Hunter
could anticipate what critics of extinction would
say and so decided on a strategy to deal with them
using the Irish ‘elk’ (Fig. 3a) — more properly
referred to as the Irish deer — which he had speci-
mens of in his museum (Fig. 3b, ¢). He wished to
show that the remains of this animal represented
an extinct species as he had demonstrated with the
‘incognitum’, but to do this he had to show that
the living large artiodactyls in the wilds of North
America did not represent a form with antlers (or
‘horns’) of the style of the Irish deer remains. To
this end, Hunter commissioned George Stubbs to

paint the Duke of Richmond’s juvenile origng]
(Fig. 4a; Liston 2010). This specimen was the first
male orignal to have survived thejourney to Bl‘itain
and, judging from the palmation pattern ang bull
spike, it was only in its second year of life,

Also set within the foreground of Stubbs’ com-
position was a full set of antlers from ap adult
specimen. Both the set of antlers, and the juvenije
animal, were gifts to the Duke from Genera] Guy
Carleton, Governor General of Canada, later Lopg
Dorchester (Rolfe 19835), who had brought botp
from Quebec. The purpose of this unusual addition
was to show what the animal would grow to bear op
its head.

In parallel, Hunter had unusually constructed 5
field questionnaire to be sent to North America to
interrogate anyone who came across living large
deer-like animals. As well as asking for confirma-
tion that ‘moose’ and ‘orignal’ were simply local
native American variations of the name for the same
animal, the purpose of the questionnaire was to
determine details of the growth of the antlers, and
which of a series of antler styles they most resem-
bled. This was an attempt to demonstrate that those
who asserted that the elk or moose was the same ani-
mal as the Irish deer were not only wrong, but that
the animal was not alive in the furthest recesses of
North America and was simply extinct. It is evident
that William Hunter was attempting to rule out the
wilds of North America as a possible ‘refugium’
for Irish deer, and so put the matter of extinction
well beyond doubt so that it might be seriously con-
sidered as a biological phenomenon. He must have
known that it was possible that such animals might
still live, as he was familiar with (and later came
to own) Fothergill’s collection with the second
example of the ‘living fossil’ of the crinoid that
attested to that (Durant & Rolfe 1984); instinctively,
however, he must have felt that this was not the case,
and wrote his conclusion regarding the Irish deer
very much with that assumption in mind. The fact
that he wrote in this way demonstrates how unfet-
tered his mind was by having to comply with pre-
vailing theological /philosophical beliefs. This was
to be in some contrast to James Parkinson, several
decades later.

It is clear that Hunter had not backed down at
all from his published position on the mastodon: 1n
contrast to Collinson’s concluding assertion that 1t
still existed, Hunter had pointedly concluded his
description of the Ohio Incognitum with the words:
"...though we may as philosophers regret it, as men
we cannot but thank heaven that its whole genera-
tion is probably extinct’ (Hunter 1768, p. 45). His
manuscript for what would become known as Meg‘
aloceros giganteus echoed this original conclusion:
‘The Irish Deer then was a noble animal of an
unknown species, which like the American Elephant




CINDIVIAL URNED

um i «till now probably extinct’ (Rolfe
1Lt i

of [h‘{'f?lﬂ" "’76)
]L)H:IH.L P‘ ~ :

orked on the manuscript from 1770 to
Hqunter W . tention of submitting it for publica-
‘th thf;[o & oph,fcal Transactions of the Royal
the ;fé_ 1983a), having just published
(R,_O Onm]ogically related piece on a prob-
aldf-’;men of bone breccia from Gibraltar
spec & Hunter 1770); ultimately, however.
[B(,ddmgw“ hmit the orignal manuscript. A variety
e obstructed him, in spite of his
ns already b;ing in place. Firstly, this
O oaching the time of maximum w‘?rkload
was appr al plates of his obstetric masterpiece on
on the flﬂn Gravid Uterus, which had been almost
ihqe ES:;: .\ the making and only concluded in
= ber 1774 (Liston 2013). Secondly, he may
Decem :
-1| have wished Stubbs to repeat his 1770 work
we the juvenile for an adult orignal individual.
%5 may have been problf:amatic however: by July
1772 Hunter had shifted his focus to another male
orignal which had passed from Lady North to
ord Orford, despite it being evidently younger
han the individual he had examined two years
-arlier. He saw this individual again a year later
in August 1773 and two months later examined
another male orignal, this time fully two years old,
oresented to the Duke of Richmond by General
Carleton, which Stubbs executed a pencil drawing
of for Hunter (Rolfe 1983b; Fig. 4c). This suggests
that Richmond’s first orignal had died; otherwise
he would surely have been able to visit, report on
and get Stubbs to illustrate what would have been
a more than four year old bull by that stage. Given
that it takes these animals around five to seven
years to reach sexual maturity, and perhaps fully
cight years to equal the antler set in the foreground
Of Stubbs’ painting that was full enough to be clearly
;?;;hose of Megaloceros, it may be that none of
2 toctipme' animals ever lived long enough to
for Hunt: point of possessing full enough antlers
- I'S purpose. In this connection, a palma-
1on sketch of an isolat |
| ed orignal antler on the
OI the Itltle page of the auction pamphlet A
b O of pictures. . collected by Robert Strange,
771 (Hu; tze)i' soldlat auction. .. 7th of February
% by Wil lan Library Ek.110.a), presumed to
Rolfe (1983am Hunter (Fig. 4b), was noted by
left ay]y an?l, note 29) to be very similar to the
PAinting ¢ “L inithe fOI'egrou_nd of St}lbps"l770
e buk}’lg‘h two fewer tines. This indicates
n hisie tding up a growth series for the ant-
bul|g that b 'nd to interpolate between the juvenile
The thirz tflad seen and the isolated adult antlers.
CUI]C]llSi(m aCtor that may well have inhibited the
the g W,Of Hll_nter’s research is the outbreak of
AU of independence in February 1775.

N{)[
Only ; .
'S this event within two months of the

DIKIH O

F'THE FIRST DINOSA[
first im ' :
Pressions
Uterys H his aghum o
d unter 1774) ein PUS on the Gy,
dn th?reﬁ)re ['Emarkabl Cgl | | Vid

| S N0t Sione
" ) SOITIE: S :ned
€r's death in >IX Monthg gfy
S afte
March. The duration of this Ei%‘?t*
¥ L] - lL"-:t

‘ Drll pUhll"xhlng
Impaired the eff;-

most likely he did not
North America that he

evidence-based argument that there was Indeed
‘_3“1}’ One type of moose-like animal in North Amer-
Ica (and that its antlers did not during any growth
stage resemble those of Megaloceros). Secondly.
In view of the apparent mortality of the orignél
Specimens that had so far arrived in Britain, the
conflict would also have hampered the shipping
of any further replacement juvenile (or even adult)
orignals to Britain, thus holding his desired conclu-
sive image of the adult animal with its distinctive
antlers perpetually out of reach. This was not the
first time that war had been a barrier to Hunter’s
studies as, in a similar fashion, the War of the
Austrian Succession (1740-48) twice delayed his
trips to study anatomy in Pans (Liston 2013).

As a result, it was Cuvier who almost 40 years
later gained the recognition for the piece of compar-
ative anatomy that showed that the Insh deer was
both distinct and extinct, based on a Specin}en
from the Isle of Man (Fig. 3d), details of which
were passed to him by Robert Jameson in Edind urgﬁ
(Cuvier 1823; Jameson also worked on the _d1sipl:1}-s
of William Hunter's fossil vertebrate material mdl?ﬁj
University of Glasgow, Liston 2015). Tht‘: plau :;
for Cuvier were however somewhat unwana;:i :
as William Hunter's friend Petrus Camper (1722

39) had actually already published the distinction

. - ly
: Irish deer in 1788, onl}
between moose elk and 0> Rolfe posthumously

five years after Hllnter’s death. - 1083 on the biC?n'

published Hunter's manuscript 1

e R
tenary of Hunters death (-on periods undergone

it one of the longest gestatl
by a scientific manusc

academic print.
The origl}al‘ms

regeive the data frﬁri;
required to complete hs

h deer manuscript (Rolfe 1983a),

oo (Hunter
‘hin incognitum (H.Lln
the ‘Oh1o 111? Zn of the Gibral-

tar bone breccld
as Willilam Hun

S.
cal endeavours.
obstetric masterpiece;




CINDIVIAL URNED

um i «till now probably extinct’ (Rolfe
1Lt i

of [h‘{'f?lﬂ" "’76)
]L)H:IH.L P‘ ~ :

orked on the manuscript from 1770 to
Hqunter W . tention of submitting it for publica-
‘th thf;[o & oph,fcal Transactions of the Royal
the ;fé_ 1983a), having just published
(R,_O Onm]ogically related piece on a prob-
aldf-’;men of bone breccia from Gibraltar
spec & Hunter 1770); ultimately, however.
[B(,ddmgw“ hmit the orignal manuscript. A variety
e obstructed him, in spite of his
ns already b;ing in place. Firstly, this
O oaching the time of maximum w‘?rkload
was appr al plates of his obstetric masterpiece on
on the flﬂn Gravid Uterus, which had been almost
ihqe ES:;: .\ the making and only concluded in
= ber 1774 (Liston 2013). Secondly, he may
Decem :
-1| have wished Stubbs to repeat his 1770 work
we the juvenile for an adult orignal individual.
%5 may have been problf:amatic however: by July
1772 Hunter had shifted his focus to another male
orignal which had passed from Lady North to
ord Orford, despite it being evidently younger
han the individual he had examined two years
-arlier. He saw this individual again a year later
in August 1773 and two months later examined
another male orignal, this time fully two years old,
oresented to the Duke of Richmond by General
Carleton, which Stubbs executed a pencil drawing
of for Hunter (Rolfe 1983b; Fig. 4c). This suggests
that Richmond’s first orignal had died; otherwise
he would surely have been able to visit, report on
and get Stubbs to illustrate what would have been
a more than four year old bull by that stage. Given
that it takes these animals around five to seven
years to reach sexual maturity, and perhaps fully
cight years to equal the antler set in the foreground
Of Stubbs’ painting that was full enough to be clearly
;?;;hose of Megaloceros, it may be that none of
2 toctipme' animals ever lived long enough to
for Hunt: point of possessing full enough antlers
- I'S purpose. In this connection, a palma-
1on sketch of an isolat |
| ed orignal antler on the
OI the Itltle page of the auction pamphlet A
b O of pictures. . collected by Robert Strange,
771 (Hu; tze)i' soldlat auction. .. 7th of February
% by Wil lan Library Ek.110.a), presumed to
Rolfe (1983am Hunter (Fig. 4b), was noted by
left ay]y an?l, note 29) to be very similar to the
PAinting ¢ “L inithe fOI'egrou_nd of St}lbps"l770
e buk}’lg‘h two fewer tines. This indicates
n hisie tding up a growth series for the ant-
bul|g that b 'nd to interpolate between the juvenile
The thirz tflad seen and the isolated adult antlers.
CUI]C]llSi(m aCtor that may well have inhibited the
the g W,Of Hll_nter’s research is the outbreak of
AU of independence in February 1775.

N{)[
Only ; .
'S this event within two months of the

DIKIH O

F'THE FIRST DINOSA[
first im ' :
Pressions
Uterys H his aghum o
d unter 1774) ein PUS on the Gy,
dn th?reﬁ)re ['Emarkabl Cgl | | Vid

| S N0t Sione
" ) SOITIE: S :ned
€r's death in >IX Monthg gfy
S afte
March. The duration of this Ei%‘?t*
¥ L] - lL"-:t

‘ Drll pUhll"xhlng
Impaired the eff;-

most likely he did not
North America that he

evidence-based argument that there was Indeed
‘_3“1}’ One type of moose-like animal in North Amer-
Ica (and that its antlers did not during any growth
stage resemble those of Megaloceros). Secondly.
In view of the apparent mortality of the orignél
Specimens that had so far arrived in Britain, the
conflict would also have hampered the shipping
of any further replacement juvenile (or even adult)
orignals to Britain, thus holding his desired conclu-
sive image of the adult animal with its distinctive
antlers perpetually out of reach. This was not the
first time that war had been a barrier to Hunter’s
studies as, in a similar fashion, the War of the
Austrian Succession (1740-48) twice delayed his
trips to study anatomy in Pans (Liston 2013).

As a result, it was Cuvier who almost 40 years
later gained the recognition for the piece of compar-
ative anatomy that showed that the Insh deer was
both distinct and extinct, based on a Specin}en
from the Isle of Man (Fig. 3d), details of which
were passed to him by Robert Jameson in Edind urgﬁ
(Cuvier 1823; Jameson also worked on the _d1sipl:1}-s
of William Hunter's fossil vertebrate material mdl?ﬁj
University of Glasgow, Liston 2015). Tht‘: plau :;
for Cuvier were however somewhat unwana;:i :
as William Hunter's friend Petrus Camper (1722

39) had actually already published the distinction

. - ly
: Irish deer in 1788, onl}
between moose elk and 0> Rolfe posthumously

five years after Hllnter’s death. - 1083 on the biC?n'

published Hunter's manuscript 1

e R
tenary of Hunters death (-on periods undergone

it one of the longest gestatl
by a scientific manusc

academic print.
The origl}al‘ms

regeive the data frﬁri;
required to complete hs

h deer manuscript (Rolfe 1983a),

oo (Hunter
‘hin incognitum (H.Lln
the ‘Oh1o 111? Zn of the Gibral-

tar bone breccld
as Willilam Hun

S.
cal endeavours.
obstetric masterpiece;




R. PYMM

188

il Pyt o i

Ao Nk, At W"”ﬁ; 2

Do dase Ara twfaﬂ:dﬂ'- 2
- LA LA “ﬂ‘,“.

. F PR ¥

s A v 4

. N ' W o B9 28

¥ g A7 L N

HeFeor v TE

7 i a 2 Imd

' J?( ‘ﬁ AI“f-‘J"
(fiffv'.rx";vle-'v e ‘ f Ls oonid
7 g7 o £ &M, -.L\.u-“:-‘{,

¢ Ag'd Y Iy 4 - 4

' e —

e 4

Y \
X - ; ¢, ! Vi
B 4 ey, g 4

LYY

- r':._l_ = 4 - P - s ke “:",. Al

£33 TR L2y 7 pnX P CLo 1’/, Y Eo-hot

5, o fo 2 e ) gl

& /e /4 t:”ﬂ))"‘f,‘.(_ O [V » ey L LA
" - 2 N

/ / e
e Lefth L 5 0.
4 i/

e R4 (‘“\-," L
- -

- -~ =) fi 2
L% g an] Epan) ‘_‘}_"_!fﬂ"‘/{w: £

~ (24 -

A by :.’\[(, 3 ,,/"-;) L\; 455;11- j
£\ _,4‘,'\ //‘Lla &v‘{»‘-} rpAget) uL,-é < {
fa, Tev/za - _J:;,f’ 4 '_:,:.ff_:::iﬁ;; g
et Ur/' "'i»“;'i., T ;"":"‘“z 'f',.'@‘

Calird) fhael Fadl ro
i

@ PELEY. WS
=73 tad

Fig. 5. Page from Alexander Carmichael’s notebook,
1884. Coll-97/CW120/299, folio 84r. Note about the
serpent stone. Copyright: University of Edinburgh,
Special Collections.

In addition to treating snakebite, snalgestone
beads were also employed to remedy a variety of

sicknesses in cattle. It was recorded as recently
as 1905

when cattle sickened it used to be the custom in the old
days — and, indeed, until quite recently — to call in a
man with ‘charm stones’ to conjure out the evil spirit
(Lovett er al. 1905, p. 334-337),

Evil spirits were frequently thought to be the root
of the trouble. Scotland was strongly influenced by
the arrival of Christian missionaries from the late
fourth century whose practitioners assumed the role
of providing cures for both body and soul, and who
propounded the view that disease was either a pun-
ishment for sin, or the work of evil spirits (Hamilton
1981, p. 4). The re-balancing of humours was also a
consideration when treating illness but, if these
methods were to fail, how else could a medieval
mind, unaware of modern concepts of disease and
contagion, explain the onset of mysterious Symp-
toms? An invisible afflicter, be it an evjl force,

divine punishment or 2 higher heavenly purpose,

therefore allowed for some form of ustife ]
(Porter 1987, pp. 24-27). Medical leaming “‘/ihl_on
underwent significant development in the Elch
Modemn period, was restricted to ¢ ar|

he upper
of society. Although learned men Orderg

: could prog
pamphlets and scathing denouncements of Ir)nagili(;

stones and similar remedies ip academ;c Works
the lower orders of society were unlikely to aCces;
these and maintained their traditiona] Practiceg
into the nineteenth century ‘and it long remaipe d
acceptable to attribute certain forms of disease ¢,
the devil’ (Porter 1987, pp. 26-27).

Further examination of the specifics of Maleyo-
lent affliction reveals an account from Caithnegs
which details that the snakestone bead was used to
cure ‘fairy darts’ in sick oxen (Lovett ef al. 1905,
pp. 334-337). ‘Fairy darts’ are more commonly
identified as elf-shot. While recent scholarship sug.-
gests that Anglo-Saxon elves were neutral beings
who could assist or impede humans (Olsen 2007,
p- 325), following Christianization of Scotland they
were rather considered evil (Olsen 2007, p. 24-25),
Scholarly use of the term ‘elf-shot’ has_come under
close scrutiny in recent years, and it has begn
asserted that ‘scholarship touching on elf-shot is
rife with confusion’ (Hall 2005, p. 19); ‘elf-shpt
is sometimes taken to understand a d1§ease a'ttnb—
uted to the agency of elves, a prOJfactlle believed
to be thrown by elves (commonly a flint anqwhead),
a disease caused specifically by elves using Iirgo—
jectiles, or even just witchcraft (Hall ZQOS, p. 19).
However, Hall highlights that twent}eth-clentu_;)_(
belief in elves characterized tt}em as smalll, l:ﬁn
chievous spirits who caused 1ll‘r:ess by ”S;’O(()H algl
arrows (a phenomenon called e!f-shc?;i
2007, p. 96). The illness was often Idel‘ltlh aE]f—shot
sudden onset of pain, or even sudden det?tt-are s
tales are not restricted to Sqotland, u e
found in Scandinavian countries such aZ o (akod),
(where it is called Hexenschuss), Sw]fud) (Jaie:
Norway (allskaadt) and Denmark (elles
son 1808, p. 68; Olsen 2007, p. 27).

In the Caithness example, the. rltuae
afflicted animal was apparently w-lt-neS:r
ous neighbour who saw the practition el

rub the sick animal with the Charm_-smtlkl;z ,basket he

intervals he turned the stones‘over n o Swate ye!

had brought them in, sayiqg Swa.‘f {.’ '(a pucket of
He then administered a ‘drink of si "t/e 4nd the anim
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shot (or elf-arrow), a neolithic flint
oW ) (‘Davidson 1960, pp. 282-233), rather
o »ad e bead (Pennant 1790, p. 116;
an 1nake> 336_.339). However, Pennant
| éems and lt]hvf;;1 Snakes?ni] bead
TR ably with the arrowhead, pro-
. ‘61 d lnterchapfict (p}énnant 1790, p. 116).
| .nthropologist Sir James George
cottls <1 1941) adds that, in Scotland, the
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O ‘ebeéds) were considered a charm
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sone bead was also employied in the treatment of
ivestock suffering other ailments. The Denham
Tracts — a collection of 54 tracts on various aspects
+f folklore, collected between 1846 and 1859 by
vorkshireman Michael Aislabie Denham — relates
. cure whereby the stone was ‘placed over the
hacks of cows or other beasts as an efficacious rem-
«dy and preventive of the malady called hoose or
use; that is, difficulty of breathing’ (Hardy 1895,
. 43). Hoose, more commonly called lungworm,
sarespiratory disease caused by the nematode Dic-
yocaulus viviparus. This parasite is a worm which
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Other medicinal uses

Frazer comments that in Wales, the stones were
th_ought to be “particularly efficacious for all mala-
dies of the eyes’ (Frazer 2002, p. 16). As we have
seen, Ure reports that they were worn as an amulet
in cases of ‘sore eyes’ (Ure 1793, pp. 129-131).
In Cornish and Welsh folklore, the snakestone is
also known as the maen magl. ‘Maen’ is Welsh for
stone and ‘magl’ can be interpreted as a knot or
mesh; however, it also means the complaint of a
‘web in the eye’ (Pughe 1832, p. 320). This web
can grow to cover the eye and was described as
‘thin and white, sometimes thicker and more fleshy,
rough, obscure and painful; nay, sometimes I
becomes Cancerous, which 15 incurable' gCroker
ot al. 1766, ‘Unguis, Unguis Pannus’). This 1s com-
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‘Fish’, fossil and fake: medicinal unicorn horn
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Abstract: Ctesias (fifth century BC) recounted contemporary Persian beliefs of white Indi
animals which had a white horn, black in the centre and flaming red at the pointed ti ro'ectian
from their forehead. Reinforced by classical and medieval writers, travellers biblicalp\;vgrr;nt agg
trade in'narwhal tusk, the unicorn became firmly established in European n;ythology. Increasin
popularity as an alexipharmic, prophylactic and counter-poison through the fifteenth to sevcnteentﬁ
centuries led to rising demand and rapidly inflating prices, Debate raged as to which was the ‘true
unicorn’ (Unicornum Verum), narwhal tusks or mammoth ivory (Unicornu Fossile): shavings and
powders of both were incorporated into a bewildering array of medicinal mixtures while fraudulent
alternatives flooding the markets required the employment of discriminatory tests. Further alterna-
tives with supposedly similar properties included the (probably smectite) clays of Terra Sigillata
Strigoniensis or Terra Silesiaca (Unicornu Minerale), and an alchemical preparation (Unicornu
Solare). The supposed therapeutic application and wide range of delivery systems of all types of
unicorn horn medicines are reviewed in detail for the first time. Particularly popular as an antidote
in plague medicines, the use of alicorn (unicorn horn) simples declined to extinction with the

increasingly empirical approach to pharmacy of the mid-eighteenth century.

Although several publications have touched on
the medicinal use of unicorn horn (Robertson 1926;
Humphreys 1951; Boullet 1959; Miller 1960;
Savare 1972; Fotheringham 2000; Jackson 2004;
Gerritsen 2007; Fischer & Fischer 2011), there has
so far been no deeper consideration of its therapeutic
application during early modern times. The objec-
tive of the present paper is to consider the range of
applications and means of delivery of the various
materials promoted as unicorn horn in the history
of pharmacy.

The unicorn and its horn, often referred to as
an alicorn, have an iconic association with the
apothecarial tradition. English apothecaries were
originally associated in the same guild with the Gro-
cers and Pepperers. Then, in 1617, James I of
England established the Society of Apothecaries
by Royal Charter. An application for armorial bear-
Ings was subsequently made to the Heraldic College
later in the same year (Dickinson 1929). William
Camden (1551-1623), the Elizabethan chronicler
an topographer, was then in post as Clarenceux
King of Arms, the senior of two Kings of Arms
responsible for armorial matters and heraldic
records, Camden devised a coat of arms that com-
Prised two unicorn supporters flanking a shield
Within which Apollo, ‘the inventor of physique’,
Stood astride a prostrate dragon, representing dis-
case. The crest is an image of a rhinoceros
(Fig. 1). It is interesting to note that a short spiral

horn has been drawn between the shoulder blades
of the rhinoceros, following an earlier image by
Albrecht Diirer (1471—1528; Fig. 2). The rhinoc-
eros made its first appearance since antiquity in
Europe in 1515. It was a gift for King Manuel I of
Lisbon, from the Gujarat Sultan Muzafar IT and
landed after a rapid 120-day journey on 20 May
1515. Having been examined by scholars, the ani-
mal was then kept in the royal menagerie. A letter
of unknown authorship was sent from Lisbon to
Nuremberg at around the same time, enclosing a
sketch by an unknown artist. Diirer — who was
acquainted with the Portuguese community of the
trading post (‘factory’) at Antwerp — saw the letter.
Without ever seeing the rhinoceros himself, Diirer
executed two pen and ink drawings, from the second
of which a woodcut was then produced (Clarke
1986). Since the horn of the Indian rhinoceros did
not accord with the spiral specimens then accepted
as belonging to the unicorn, Diirer reconstructed a
short additional anteriorly directed horn embedded
in the tissues of the dorsal midline of the animal,
between the shoulders. This error was then propa-
gated through innumerable published and painted
derivative images (Cole 1953).

The origins of unicorn beliefs have been teased
out and discussed by numerous authors (e.g. Shep-
ard 1930; Beer 1977; Gotfredsen 1999; Lavers
2009: Gerritsen 2011). Suffice it to say here that uni-
corn legends are shared between a number of
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been discovered at Epsom, south of London, a few
years before 1629 (Exwood 2000), where they
were known to contain a bitter purging salt known
as Sal Catharticum Amarum. To gain most benefit
from them it was considered that they should be
drunk at source, as they became putrid and undrink-
able if transported. Attempts were made to obtain
dry salts by evaporation and a physician Dr Nehe-
miah Grew (1641-1712) gave papers on the subject
to the Royal Society as early as 1679, although
these were never published. He served as the
Royal Society’s Secretary from 1677 to 1679 and
edited their Philosophical Transactions from 1678
to 1679, probably giving him little time to write
up his experimental work. Sixteen years later
Grew published a treatise, in Latin, on these salts
outlining their properties (Grew 1695). He set up a
plant at a well in Acton where similar water to
that at Epsom was found, selling the product. How-
ever, he quickly encountered competition from
an apothecary Francis Moult (d. 1733) and his
brother George (c. 1659—1727), sons of a city gro-
cer, who supplied medicines to the West Indian
Fleet, among others. At first they bought Epsom
salts from Grew but then investigated other sources
around London, deciding on the waters of Shooter's
Hill from which they extracted a much greater
quantity of salts than Grew could obtain at Acton.
According to Brown (1723), in around 1700 they
sometimes boiled down 200 barrels a week. In a
dry season, when the spring water was not diluted
by surface waters, this yielded 224 pounds (102 kg)
of salt, enabling them to undercut Grew in price.
To compound the dispute, Francis Moult had
Grew’s 1695 paper translated into English, without
his knowledge, and gave copies away. Grew pro-
mptly made his own translation (Grew 1697), and
obtained a Royal patent for making the salt and
testimonials from eminent members of the Royal
Society. He subsequently attempted to come to a
legal agreement with the Moults who promptly
took advantage of the situation, claiming they were
now making the Epsom salts by Dr Grew’s direction.
The dispute never came to court and can be seen
as part of a long-standing struggle between physi-
cians and apothecaries over the dispensing of medi-
cines (Sakala 1984). How long the Moults used
the water is not known, but it is unlikely to have
extended very far into the eighteenth century as a
method was soon devised to obtain Epsom salts
from the residue left following the crystallization
of common salt from seawater (Brown 1723).
Mention of the Shooter’s Hill water is made in
Benjamin Allen’s Natural History of the Mineral
Waters of Great Britain, published in 1711 (Allen
1711). Described as clear with a very bitter taste,
the water precipitated thin flakes at the bottom of
bottles after a few days. However, the water is not

described in treatises which appear .
eighteenth century (e.g. Rutty Iljg;;mgul?\(:lrl lln']lhQ
Monroe 1770). Early topographic accouns 5
Hasted 1778; Hughson 1808) mention g y: &
spring but only by referring to the b‘mn;lrvmm]
printed by Godbid; it seems unlikely that thea“:\ et
ever became popular with London’s citi7eng’a[)crS
pf ghe reasons for this is likely to have beer; it; .3( .
imity ‘to the great road which leads to Gravkeig:)?if
mentioned as a convenience in the broads:h ]\
This road was steep and narrow, wag boﬁnzt\;
closely by woods and coppices and was infam(-,( .
as the haunt of highwaymen and footpads CCIl']:\
Fiennes (1662—1741) noted that it was ‘esr.cemcls
as a noted Robbing place’ (Morris 1947, p. 132)
and it was not until 1739 that improvements mﬁw_
road were made.

Changes occurred to the west of Shooter’s Hij
at the beginning of the nineteenth century when.
in 1806, the Royal Military Academy moved from
a converted workshop at the Woolwich Arsenal
to new buildings on Woolwich Common (Guggis-
berg 1900). The site of the purging wells seems to
have been included within the estate of the Military
Academy and subsequent descriptions refer to ‘the
mineral well’, implying that only one of the ori ginal
wells was still extant. According to Vincent (1888,
90) the well was on the eastern edge of waste ground
behind the Academy where, until about 1870, it was
in the garden of a cottage. The location is confirmed
by the 1866 Ordnance Survey London Sheet 107
(Fig. 1a) which shows the cottage to the rear of
The Eagle Public House (subsequently The Eagle
Tavern, Fig. 3), close to the junction of Red Lion
Lane and Constitution Hill (subsequently Consti-
tution Rise). The well appears to be in a small build-
ing or shed with a footpath leading to it from the
cottage. The latter was occupied by a sapper, who
had charge of the well on behalf of the Government,
and dispensed water to visitors for a small fee. In
1884 Edward Walford records that ‘The well is
still visited by invalids of the neighbourhood’ (W al-
ford 1884, 2, p. 33). By 1888 the shed had disap-
peared and the well was covered by a flat stonc
(Vincent 1888/90), a situation confirmed by the
1894 edition of the Ordnance Survey Map (Fig. 1b).

The next edition of the Ordnance Survey ma;;],
published in 1914, no longer shows a well altl}ou%()
the cottage and garden are still there. According P
Bagnold, writing around 1937, the cottage and \%\?" i
den (which were then the property of the di
Department) had been demolished about 136}’?;‘;)‘
previously (i.e. about 1924; Bagnold 193 /l-ere'
Visiting the site, Bagnold felt that, although Ib]vn
was no longer any trace of the well, it 'had ’LL‘
located to the rear of number 80 Red Lion L‘}";i'
Some properties have since been demolished a1

e at
the alignment of gardens has changed such he
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Fig. 3. View down Constitution Rise to the Eagle Tavern with the Thames Flood Plain beyond. Photograph

J. D. Mather, 2014.

the well was probably in the strip of ground behind
what is now 90 Red Lion Lane. The Eagle Tavern
closed in 2013 and, following an appeal, permission
was granted for its conversion into five residential
flats. The Royal Military Academy closed in 1939
but remained a Government site until 2006, when
it was sold and the existing buildings converted
and extended for residential use. The area would
now be unrecognizable to the water drinkers who
patronized the purging wells in the seventeenth,
cighteenth and nineteenth centuries.
. ;‘;fre_ 'cltrle other springs and wells mentioned
Hill anOdrlCd _accounts whl_ch rise from Shooter’s
P v\;hlch are sometimes confused with the
e hillgw ell(lns. According to Vincent (1888/90)
i aburfs own to be ‘full of water’ and springs
- Constam]am‘ A well on the top of the hill was said
tha sh@e y overflow and not to freeze, even in
cheme . veather (Hughson 1808). In 1769, a
hill in Whicls1 Proposed to build a new town on the
trepiece of th};eople were invited to invest. The cen-
0 feed a Jake 8 Lok a_dVantage of the local springs
fee hoyge Wa‘“’lth a circular island on which a cof-
fOHOWing ce: :0 be erected (Vincent 1888/90). The
“Mdrogg Ca;ﬂu ry, local papers reported that Sev-
Was about g g, close to the summit of the hill,
and gardeng '© Converted into a spacious hotel
of taking the With spa-rooms for the convenience
8 April 1835“““3r_al waters (West Kent Guardian,
alers were t - IL1s not clear whether the mineral
the Bgpe Tao be brought from the source behind
any cqge, bott:'em Oor derived from elsewhere. In
Projects were abandoned. The only

relicts of the once-abundant springs are street names
such as Springwater Close and Brookhill Road and
a canopy by the roadside, close to Christ Church,
erected in memory of Samuel Edmund Phillips
(1848-93), which once sheltered a drinking foun-
tain but now only a seat remains (Fig. 4).

Hydrogeology

The geology of Shooter’s Hill and the surrounding
area was first surveyed at the 1:63 360 scale by Wil-
liam Whitaker and published in 1868 as part of Old
Series Sheet 1. It was resurveyed at the 1:10 560
scale by C. E. N. Bromehead and published in
1924 at 1:63 360 scale as part of New Series Sheet
271 (Dartford), accompanied by a memoir (Dewey
et al. 1924). Boundaries on the current map at
1:50 000 scale (BGS 1998) largely follow those of
Bromehead. and a memoir (Ellison 2004) reviews
current knowledge of the area within the broader
framework of the London region.

The lower slopes of Shooter’s Hill are underlain
by the London Clay Formation of Eocene age
(Fig. 5). This is a stiff grey to blue-grey fissured,
silty clay, often thoroughly bioturbated, so that
there is a uniform lithology throughout. At outcrop
it is oxidized to a brown colour which is generally
3—6 m in thickness. The top few metres of unweath-
ered clay and the bottom part of the weathered
profile contain selenite (gypsum) as crystals up to
several centimetres in length. Pyrite is also common
throughout, as are carbonate concretions of varying
size (Ellison 2004). The upper part of the London
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The coral stone

Corals are skeletons secreted by small marine cni-
darian animals, known as polyps. Corals in white,
rose. red and blue are composed of calcium carbon-
ate. Red and rose corals from the Mediterranean
Sea have been popular since antiquity and commer-
cialized in Europe, India and Arabia (W oodward &
Hardins 1992). Black corals, described as arboreal,
possessing a branching morphology, were called
antipathies by Pedanius Dioscorides (c. 40-90),
a Greek physician and one of the most celebrated
pharmacologists and botanists of antiquity (Garcia
Valdés 2002, p. 334). These rare deepwater corals
form a group of about 150 species called antipathar-
ians. They were used as amulets and medicines in
ancient times. Their main component is chitin and
protein, usually with high histidine content (Gold-
berg et al. 1994, pp. 633-643) (Fig. 1).

Red coral, Corallium rubrum, was very valuable.
In Greek mythology, coral was seen as the petrified
blood of Medusa, killed by Perseus, falling into the
sea. The legend of this most wonderful stone is
recounted in the Orphic Lapidary (Orphei Lithica),
one of the Greek Lapidaries, Orphei Lithica Keryg-
mata. The other Greek lapidaries are the Lapidaries
of Orpheus, Socrates and Denys the Nautical
Lapidary and the Latin translation of a Greek lapi-
dary, Damigéron Evax. They are thought to have
been written before the second century BC but our
knowledge of these works is based on fourteenth-
century manuscripts. They present coral both as an
agotropaic device and as a medicine. The Orphei
Lithica Kerigmata summarizes the alleged virtues
of coral. It was considered in magic to help to
carry out challenging tasks, in hunting, as a strong
protective against all kinds of dangers and was
thought to help ward off dangers in seafaring.
Coral was also endowed with other divine virtues:
when kept at home, it would drive away the evil

spirits, ghosts and lightning. As a medicine, it would
protect from poisons. Supposedly, when dissolved
in pure wine coral was very effective against scorpi-
ons and snakebites (Halleux & Schamp 1985, pp.
109—114). When dissolved in water and drunk, it
would soften the hardness of the spleen and help
to prevent the bloody vomit (Halleux & Schamp
1985, pp. 160—161).

Fossil corals range from the Cambrian to
Recent. Fossil coral may have been identified in
the Damigeron-Evax lapidary, according to three
Spanish palaeontologists (Lifidn et al. 2013, p. 46)
who reviewed the fossil samples in ancient lapidar-
ies; they considered that the coral described in
this lapidary and in the Nautic and Damigeron-Evax
lapidaries may embrace both recent and fossil cor-
als. (Fig. 2)

In his work De Materia Medica, the precursor of
modern pharmaceutical texts, Pedanius Dioscorides
(c. 40—90) dedicated chapter 74 and all subsequent
chapters of book V to the description of the proper-
ties of metals, minerals and precious stones and their
medicinal use (Garcia Valdés 2002, pp. 288-351).
Dioscorides (V, 121) described the coral as litho-
dendros (tree of stone), looking like a marine plant
which hardens when it emerges from the deep sea
and comes into contact with air. He praised the red
coral which he said resembled sandyx, a Syrian
pigment. Coral was described as a fragile homo-
geneous substance, similar to moss and seaweed.
Dioscorides cited its medicinal uses as helping to
remove excrescences, softening eye scars and filling
tooth cavities. Supposedly it was effective in the
treatment of blood-stained sputum and helpful in
Fhe treatment of urinary disturbances. When drunk
In water, it was believed to reduce the enlargement
of the spleen (Fig. 3). Dioscorides (V, 122) des-
cribed the black coral as possessing the same heal-

ing properties (Garcia Valdés 2002, pp. 333-334)
(Fig. 4).
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The coral stone

Corals are skeletons secreted by small marine cni-
darian animals, known as polyps. Corals in white,
rose. red and blue are composed of calcium carbon-
ate. Red and rose corals from the Mediterranean
Sea have been popular since antiquity and commer-
cialized in Europe, India and Arabia (W oodward &
Hardins 1992). Black corals, described as arboreal,
possessing a branching morphology, were called
antipathies by Pedanius Dioscorides (c. 40-90),
a Greek physician and one of the most celebrated
pharmacologists and botanists of antiquity (Garcia
Valdés 2002, p. 334). These rare deepwater corals
form a group of about 150 species called antipathar-
ians. They were used as amulets and medicines in
ancient times. Their main component is chitin and
protein, usually with high histidine content (Gold-
berg et al. 1994, pp. 633-643) (Fig. 1).

Red coral, Corallium rubrum, was very valuable.
In Greek mythology, coral was seen as the petrified
blood of Medusa, killed by Perseus, falling into the
sea. The legend of this most wonderful stone is
recounted in the Orphic Lapidary (Orphei Lithica),
one of the Greek Lapidaries, Orphei Lithica Keryg-
mata. The other Greek lapidaries are the Lapidaries
of Orpheus, Socrates and Denys the Nautical
Lapidary and the Latin translation of a Greek lapi-
dary, Damigéron Evax. They are thought to have
been written before the second century BC but our
knowledge of these works is based on fourteenth-
century manuscripts. They present coral both as an
agotropaic device and as a medicine. The Orphei
Lithica Kerigmata summarizes the alleged virtues
of coral. It was considered in magic to help to
carry out challenging tasks, in hunting, as a strong
protective against all kinds of dangers and was
thought to help ward off dangers in seafaring.
Coral was also endowed with other divine virtues:
when kept at home, it would drive away the evil

spirits, ghosts and lightning. As a medicine, it would
protect from poisons. Supposedly, when dissolved
in pure wine coral was very effective against scorpi-
ons and snakebites (Halleux & Schamp 1985, pp.
109—114). When dissolved in water and drunk, it
would soften the hardness of the spleen and help
to prevent the bloody vomit (Halleux & Schamp
1985, pp. 160—161).

Fossil corals range from the Cambrian to
Recent. Fossil coral may have been identified in
the Damigeron-Evax lapidary, according to three
Spanish palaeontologists (Lifidn et al. 2013, p. 46)
who reviewed the fossil samples in ancient lapidar-
ies; they considered that the coral described in
this lapidary and in the Nautic and Damigeron-Evax
lapidaries may embrace both recent and fossil cor-
als. (Fig. 2)

In his work De Materia Medica, the precursor of
modern pharmaceutical texts, Pedanius Dioscorides
(c. 40—90) dedicated chapter 74 and all subsequent
chapters of book V to the description of the proper-
ties of metals, minerals and precious stones and their
medicinal use (Garcia Valdés 2002, pp. 288-351).
Dioscorides (V, 121) described the coral as litho-
dendros (tree of stone), looking like a marine plant
which hardens when it emerges from the deep sea
and comes into contact with air. He praised the red
coral which he said resembled sandyx, a Syrian
pigment. Coral was described as a fragile homo-
geneous substance, similar to moss and seaweed.
Dioscorides cited its medicinal uses as helping to
remove excrescences, softening eye scars and filling
tooth cavities. Supposedly it was effective in the
treatment of blood-stained sputum and helpful in
Fhe treatment of urinary disturbances. When drunk
In water, it was believed to reduce the enlargement
of the spleen (Fig. 3). Dioscorides (V, 122) des-
cribed the black coral as possessing the same heal-

ing properties (Garcia Valdés 2002, pp. 333-334)
(Fig. 4).
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