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Rifer anedrio) wrote in 16 O about the Miocene 
'Crtebrate site of Concud (Fig. 5a-c), located 
dose to what would become the eponymou trato
rype locality for the Turolian continental tage: 
'Near Teruel. in a place called Concut (Concud), 
you will ee that the ground i breeding, in a part 
of the mountain. bone and skull of men, as well 

as in other grounds grow herbs and plants' (F 
de Valdecebro 1680; Alcala 2012). This ind· e.n·er 
that Lhwyd' s ideas were far from unique t~ates 
world truggling to understand these curio 1.n. a 
from the rock . Stties 

As significant as Lhwyd's work was - and ·t 
· d b th · hi ' l h · 1 Was seize on yo ers m s yt oscopmg' community, 
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Fig. 5. Cominued. (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 fir t 
Chair of Geology in Britain at Cambridge Univer ity 
which he had received his medical degree from (Por
ter 1979). A 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 Physician . Wood
ward, like Wodrow, was a diluvialist, but there wa a 
significant difference in their approache to fo ii . 
Like Wodrow, Woodward had no problem with the 
idea that fossils were the actual remain of living 
organisms. Indeed, Woodward invoked the belief 
of others that fossil were merely generated in the 
rock like the eeds related by Lhwyd and Ferrer as 
one of the stimuli that provoked him to write hi 
1695 'Natural Hi tory of the Earth'. which i, 
regarded a ha ing finally ended debate about fo il 
being mere ' ports of nature' (Porter 1979, p. 337): 

It must be allow' d, that l had the more Rea on to 
attempt the Natttral History of the Earth, and of the 
Bodies found in it both native and extrtmeous. 
because, as you obse~'e, this Study had all along lain 
in the greatest Darkness and Confusion: And, to the 
very Time that I set forth that \ ork. it was not yet 

agreed among the Learned, whether these Bodies for
merly call'd Petrify'd Shells. bur now-a-days passing 
l:,y the Names of formed Stones, be original Produc
tions of Namre, form'd in Imitation of the Shells of 
Fishes, or the Shells ihemselves. 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 pan of an Animal. being only Resemblances 
of Shells. but meer Stones. which the Eanh produces, 
and each shap 'd by ihe Power inherent in the Srone. 
or in it elf. This must needs be allowed by all who 
made any Ob ervations of the Productions of ature 
in the Formation of Bodie . tho' they have not made 
manv Observations on these. to be a Doctrine. however 
positively delivered. very mysterious and paradoxical' 
(Lener Ill to ir John Ho kyns Baronet. Woodward 
172 a. pp. 25-25). 

John Woodward' 'Fo sil of all Kinds. Digested 
into a Method. Suitable to their mutual Relation 
and Affinity' and hi 'A Catalogue of the Addition<:1 
Extraneou Engli h Fo il ', the first featured speci
men of whi h wa a megalo aurian limb bone 
( pe imen number Al, Delair & ~arjeant 1975), 
\ ere both publi hed po thumously m 1728 (Wood
ward 17- a, b). 

Woodward' collection of just under 10 000 
'pecimen. went on to form the core o~ what is now 
the edgwick (formerly the Woodward1an) Muse~, 
and within them was the palaeontologi~al collecuon 
of Ago tino Scilla (1629-1700), acqmred be~wee_n 

1700 and 1717. Scilla' s views as _expressed m hi,s 

1670 'Vain Speculation Undeceived by Sense , 
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Fig. 6. (a) John Woodward (] 665-1728). Mezzotint by W. Humphrey (Wellcome Library, London). (b) An extract 
from his 'Fossils of aJJ Kinds', where he dismisses new names for fossil material. Contra Woodward, these are the 
current interpretations of these names used by Lhwyd: lchthyospondy/i (ichthyosaur), fchthyodontes cuspidare 
(shark's teeth: Odontaspis, Lamna, Notidanus, Hybodus, Carcharodon) plus pycnodont (Gyrodus) , Tchrhyodonre~ 
Scutellati (marine reptile, shark) includes G/ossopetrae (shark's teeth e.g. Hybodus and Carcharodon), P/ectt

111:~d 
(pliosaur), Rostrago (marine crocodile), Rutellum implicatum (sauropod), Siliquastrum (Strophodus) , Lim~cu um 
Radius minimus (Acrodus), Bufonites scaphoides (pycnodont), Maxillaria (chimaeroid, lschyodus), Buf01utes 
orbiculatus rugosus (Gyrodus tooth) and Bufonites ad piso/ithos accedens (Gyrodus tooth). 

--
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hich Woodward must have been aware of, very 
:uch chimed with "!" oodward' s,. but more mock
ingly criticized the idea that fossils formed within 

the rocks: 

, ... blind folly not to realise that it would have to start 
witl1 another, perfectly composed stone body, already 
in that sl1ape, over which many fine layers were laid 
down so as to produce the alleged configuration. 
What a hallucination to affirm that it was all due to 
chance, or to some subtle generative virtue composing 
Nature's jokes and shutting them up in rocks! What pif
fle! These shellfish lived in water and then rotted: a 
joke of time, not of Nature' (Pemberton et al. in 
press, p. 84). 

Similarly, in 1736, the Spanish Benedictine monk 
Benito Jeronimo Feijoo, referring to the fossil 
bones 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 
W odrow was that W odrow 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 2012b ). 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 forrr1s, 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: 

I shall only add here, for the further clearing up of this 
Matter, the several fanciful runes that have been here
tofore given to son1e of the most remarkable of these 
Bodies: And, fron1 ID)' o,,,n Observations upon them, 
note what they really are. That comn1only call'd 
Cornu Ani,no,iis owes its Fo1111 to a nrrbinated Shell: 
The Bi,cardites, to a Bivalve. Indeed both of them 
are frequentl)' found actually covered ,vith the ,,ery 
Shells in ,,,hich they ,,,ere fo11ned .... The Bodies cal
led by Mr. Lh,vyd Stellariae, are no other than Parts 
of the Stella Arboresce,is. The Glossoperrae are 
Teeth chiefly of Sharks of various Kinds (Letter II 

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). 

W odrow 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 2012b, 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 for111er 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 a sistance through letters, drawings and 
specimens. although he had been noted at sales for 
fo sil material since June 1798 (Thack.ray 1976). 
In commencing his great task, Parkinson began to 
acquire f o il material on a larger scale to enhance 
hi collection, as well as using the British Museum 
collection . The first volume had been published 
by June 1804, featuring descriptions of fossil plant 
remain from around the world as well as from 
\Vithin his o,vn collection, figured on nine colour 
plate (Thack:ray 1976). To fit \vith its popular 
intended market,, the work \Vas laid out as a series 
of 48 letters bet\veen a novice and an authority I' a 
not unust1al st)1le for the time (Le\vis pers. comm. 
2016). Parkinson moved from his fictional persona 
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Dio corides Galen Hippocrate H :::-----_ 
Medicinal earth (first century AD) ( econd a~s Sloane 
(Engli h/Greek) (fifth century BC) 
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Citations to Kiihn editions of Opera Omnia Graecornm are denoted with the letter K followed by the volume in roman numerals for the 
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XII: p. 16 ). He recognized everal properties of 
earth including one that is 'greasy' and which, 
when mixed with water. becomes viscou clay. 

According to one version of the myth, the 
Homeric hero Philoctetes, a famed archer, was treat
ing him.self on Lemnos for a gangrenous wound 
on ~s foot after a nake bite, applying the soil of 
the island omo the ulcer. Galen visited Lemnos 
twi~ in o~der to ascertain the method of processing 
the island s earth into ealed troches (the pleural of 
troch~s emanates from the Greek Tpoxoc; (wheel) 
or TpoXwKoc; mall wheel) by the priestess of the 
temple of Anemi (Galeni de simplicium medica
mentorum temperamentis ac facultatibus liber IX 
in Kuhn 1826. XII: pp. 165- 178). ' 

. Gal_en. clearl: impressed, left the island taking 
\\~~him~ ample supply of troches (20 000!) for 
his illus~ous pauents in Rome. He confinned the 
therapeuuc propenies de~ribed by Dioscorides 
and added that he used the sealed cs· ·11 

fu . . 1 gi ata) earth 
success lly for viper bites and on mar 1 
(Retsas 2012). ignant u cers 

Accordmg to Galen. apan from ., th 
• • J1.3 erapeu-

tic ments, when u~ as a single agent, the famed 
(1T0Av8puA'TjTO~) Lemman eanh was al•" . 

= an impor
tant component of theriaca, an antidote co ta' . 
so 60 add' . n imng me or so iuonal componen•· Jn , dd' . 

hi boo 
...,_ a ltlon 

groups were exposed to viper bite ; the group 
that was fed with theriaca beforehand ur

vived, whereas all the animals in the no-treatment 
group died after they were bitten. Wa this perhaps 
the first attempt to conduct a controlled animal 
experiment? (f AAHNOY IIPOl I1Il0 A 
IlEPI THI. SHPIAKHl BIBAION in Kiihn 
1827, XIV; p. 215). 

Recent analyses employing modem technolog_y 
(X-ray diffraction analyses) indicate that the domi
nant components of the Lemnian earth are montmo
rillonite, kaolin, alum and haematite (Photos-Jones 
& Hall 2011, cited in Paximadas 2014). . . 

According to Thompson (1914), the Terra S1g1 l
lata was included in the first edition of the Phar
macopoeia of the Royal College of Physicians ?f 
London printed in 1618 among the ingredients ~n 
the treacle of Andromachus; its last appearance 10 

any important work on pharmacy was most prob~
bly in Grey's Supplement to the Pharmacopoeia 
of 1848. 

to s ks on antidotes, Galen dedicated tw 
?Ooks t~ theriaca (Nutton 2004, p 246). An ex ~ 
~mentalist (Retsas 20 I 0), he aho conducted a ~al 
m order to a certain the efficacy of thi• . 'd . . . ., anu 01.e 
agarn t viper bite . He experimented with two 

Rufus of Ephesus used the Cimolia and Eretri_an 
earths for the treatment of gonorrhoea and satyri a
sis, applied for their cooling properties on the 
perineum and penis. (aµ.l3}nJVeL "(O.p 1'0.~ OpfJ,,O'~ 
'To\i µ.Co--yeo0m, et1rep -n Kat &} .. >..o. :,\va-yKatov 
6e KCtt 'TO\) KCt\JAOV Kat 1'0\) 1repCveov ,-wv 
'7Tj)<X.O'Tepwv t\roKTT\PLWV KaTaxpCe,v 'TLVL. ()VLV1)0'L 
"(Cl'.p eyyvrepov, WO''Te, et Kat 'TT)~ >,.1,0apyupou, 
KetL "(T)<; Tf\<; KLjJ,WA.Ca.c; KaL Tf\<; epe'TpL<i:6oc;, Kat 
'TCJU \\JLµ:u6Cou Ka'TaxpCoL~, 1rpoc; ,-otc; elp'T\µivo,c; 
Ket.L h KCtL 6uo µ.Co--ywv, CT\Jµ.qiepeL av; Darem
berg 1879.) Dio!>corides recommended the earth 
of Sa.mos, rich in borates, combined with milk for 

groups of cockerels, but he does not tell us h 
. al . ow 

many an1m s were included in each group. Both 
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Fig. 1. A variety of medicinal earths including Terrae oceriana. Samia and Lemnia from the Roval 
Pharmaceutical Society Museum collection. Photograph by the author with permission. · 

~g. ~· _Clo. e-up , iew of Terra igillata "ith 
mscnpuon pre ened. Thi troche. m asuring 
approximatel) 1 mm in it m~l.'\imum diameter, was 
found in 1931 in one of the loane pham,a ·euti al 
dnrners ( ·ee also RelSru 2012). lh provenan e •~ 
b~lieved to be the l land of Lemnos. Copvright Natural 
1-hM()l) ~lu~eum London Phot h b . h h • . ograp ) t e aut or. 

the treatment of ulcerated and di charging eye . 
( .. ou:i: iipO<; TO. EV oc::0cu..µ.oi:<; pe11µ.a-.ct Kai 
EA.KT] CTW "f<XACIKTt: in Killin l 29. I: p. 823.) He 
tated that the earth of Chio had imilar properties. 

Until the mid-twentieth century boric acid (H3B03) 

\HS u ed. usually with bora.~ • ra2B.,0;). as a buffer 
in eye drop:, (~lartindale 19 2. p. 33 7). Boric acid 
po ·ses e · \\ eak bacteria tatic and fungi ta tic prop
ertie· , but has been uperseded b) more effective 
and le. toxic di · infectant~. 

The loane earths 

In addition to Lemnian earth. loane (Retsa 2012) 
aho h t:, m hi rnanu cript catalogue earth from 
the i:,lands of ·molo· (cimolia) and Samas (Figs 
1- 3). For :,ore eye , ir Han Sloane (1660- 1753) 
introduces hi · own recipe. In hi paper 'An account 
of a mo. t effi aciou · medicine for ore eyes', dedi
cated to hi overeign, he write : 

ir, This account of my most Effectual Medicine for the 
cure of ore and Weak Eyes, is now made public for 
the Benefit of Mankind; and most Humbly Dedicated 
to Your lAJE TY, by Your MAJESTY'S, Most Duti
ful. and Most Obediem, Subject and Servant, HANS 

LO E (sic). 
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Abstract: 'Serpent stones' have been credited with medical efficacy since anu· · . Lik 1, h 
· · · di · fr · qwl) . e ) av-

ing their root rn ancient tra t10ns om India. accounts are now widespread across much of the 
world. Se:J>ent stones are known by many names and descriptions of their appearance and medical 
uses are diverse; however, they commonly have a legendary association v.ith serpents d 

ti ·d d ffi · · th al . an are most 
frequen _Y cons, ere e cac1~us m e exipharmic treatment of snakebite. This work presents 
and detail five broad categones of serpent stone: a round white stone (thought to be extracted 
from the head of a dra~on~. a smooth lens-shaped black tone (purponed to be taken from the 
head of a s~ake. but artificially manuf~ctured of burnt bone or horn). ammonites (the fossilized 
shells of exunct cephalopods). glass or v1treou paste in the form of rings or beads. and erpentinite. 

Serpent tones have been u ed in lapidary medicine 
ince ancient times. Description of their appear

ance and medical u es appear with surpri ing fre
quency in Medieval and Early Modern literature; 
account are known from Europe, India. the Far 
East, Africa and the America . Serpent tone haYe 
a high level of nomenclatural diver ity and have 
been tem1ed adder tone , clach na thrach, milpreve. 
lapis ophites, lapis se,penrinus, lapis serpentis, 
pierres de cobra, piedra negra. the poison attracting 
tone, the Belgian Black Stone and the Black Stone. 

among other . Account contain ignificant varia
tion with regard to the appearance. generation, 
mean of harvesting, identity and therapeutic virtue 
of erpent stone . Engli h palaeoanthropologi t 
Kenneth Oakley (1911-81), writing on the u e of 
fo ils a channs, addressed thi plethora of conflict
ing identifications tating 'Many quite different 
objects pas ed for adder tone . particularly fo ii, 
and stone who e markino uooe red an intertwin-
. 0 ~~ 

mg of snake ' (Oakley 197 , pp. 234-2r): to thi 
we can add tones which were thought to have 
been generated by nake . U ino the e broad initial . . ,:, 

cntena, a urvey of the literature on erpent tone, 
enable categorization into fi e main types of 
tone. The fir t of the e categorie , for the moment 

defie definite scientific identification but the other 
four are verifiable geolocical or artificial anthropo-
o . . 0 

oemc ttem . The account con ulted do not demon-
strate that author were aware of different type,·: 
mo t were under the impre ion that the , tone they 
commentated upon wa the onl. variety of ,erpent 
tone. A few were aware of two t. pe, of stone, 

and Gaiu Pliniu e undu, (Pliny the Elder, D 
23- 79) in hi ompendiou work. Hi toria Nat11-
m/is ( at11ral Histon'). referen ed four of the five 
types in disparat ections within its pages. although 
atte.1npts at ompnri on were not m11de. These ·atc
gones are broad and ome ac ount ' d not fit 

comfortably into one or the other. but they do pro
vide a starting point for classification using key 
characteri tic and hence a tarting point for funher 
investigation into thi rich area of study. 

Early references from the East 

The earliest reference to erpent tone identified 
o far i in the A syrian medical texts from A_ hurba

nipal' library at Nineveh. The e clay tablets. writ
ten in cuneiform and dating to around the -eventb 
century BC. give tantalizingly brief information: 
the tone itself i not described but is li ted among 
20 other tone credited \\ith being effective again t 
the upematural af!li ti.on of 'hand of gho t' when 
tied to the painful area l curlock: 2006. No. 176). 
'Hand of gho t' was shorthand for eizure by the 
hand of a ghost either a departed relative or an 
unquiet pirit. then thought to be the cau_e of a 
range of ph) ,ical ailments (S urlock _006. p. 10). 

Early Indian serpent ' tones were gem·tones that 
, ere said to form naturally ,,i.thin the head or neck 
of a rpent. The Indian ollection of fables The 
Panchawnrra. thought originally to be composed 
around 200 BC although many torie them elve 
may haw predated thi , lRyder 192 -. p. -n. mentions 
that ·gems proceed from the hood of .nake,' (Ryder 
19_:. p. 3 ). This wor · being a niti-shastra. or 
textbook for a wise life {Ryder 1925. p. 5). eeks 
through thi. example to encourage the reader. in 
mod~ parlnn , ·not to judge a book by it cover'. 

The Garuda Purarw. which mn. date to a early 
ns c. AD -WO(. tietencron et al. 1992. p. 71. Item 
.. -003), , pecifie, that pearl are produced in_ everal 
animals. in .Juding nnkes: the serpent pearl 1 call~d 
Nag11umi. The tone , are described as round m 
hupe with n 'dazzling effulgence'; the pos essor 

of the ,erpent stone i said to 'meet with a rare 

"' d ) 1011 G olog,· and 1\!Jedicine: Historical 
r /'Om: DUFFIN J 01\ RD E·0 -THORPE c. c ,1000,. R. T. J. (e s - . e . 
C · ' ' ., " ' · · · • 4·, 161-180 
" 01111rcr1011s. Oeologicnl o iety, London. pecial Pu?hcanon~. !)_, ·-., · 

hr l published on line December 19, 2016. https: 'do1.org/ 10.1144/ P4:iA-·lll . ht reserved 
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subjected to the violence of weather and waves and 
to cor airs and pirates: 'la mer ne Jaisait 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' plant and other par
ticular . Sperling accepted and he obtained quarters 
on board the hip St Anna 'down in the Artillery with 
Mr Secretarius Friedrich Gunther' (Sperling [1673) 
1885, 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; Ril<s
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 

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 hi official 
and per onal 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 purcha ed a small clavecymbel on 
which he could play only four pieces of music -
and tho e 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 Bjelke in the 
autumn of 1622 and travelled to ee a relative in 
'Opslo' (the old Oslo, until the great fire in 1624; 
rebuilt closer to Akershu Fortre s and renamed 
Christiania; in 1924 renamed Oslo) and to look for 
a shipping opportunity to Copenhagen. Whi le wait
ing, he called on the local bishop, who told him 
about a copper exposure at ' Fieringen IO Mile 
away' (Feiring, at Lake Mjyjsen, a good 85 km by 
road from Oslo). A passport was required and the 
bishop a ked the Statholder (Governor General; 
Jens Juel (1580-1634) was Statholder in orway 
from 1618 to 1629 and promoted mining) for one, 
which resulted in an invitation to Sperling to ee ani
mal paintings and talk about raritie , and al o to join 
the Statholder for dinner. Thereafter, on his way to 
the exposure, he had to cross Mjyjsen, which was 
said to be dangerous because, according to the peas
ants, it was bottomless and the devi l Jived 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 19 l 4, 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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ling acknowledged th indicates that Sper-

minerals er nd in the Ikka Fjord, the spooky, whit
SW Green aar bodies rising from the fjord bottom 

. e process of p t ·fi · 
mineralization in nature B ' e r1 cat1on or 

d , · Y starstones' 'A t .. , an Lapi.'l stellaris' h . d . , s roites 
ish, c~1r::: through the waters were held by the 
and. vis be the Norsemen from a nearby farm who 
1nu1t to ked by Inuit hunters and fled onto the 
were ~ttac which then gave way (Brooks 2016). 
fjord ice, Iains the occurrence of the strange sub
The lore ix~ies to the traditional Inuit. To scientists, 
aqueou~ 

0 
re ikai'te, the mineral calcium carbonate 

the bod~~s : which only crystallizes in cold water 
hexahyu:i: ~~fa chimneys and mounds in the Ikka 
and fo 1 Ika) Fjord (e.g. Pauly 1963; Johnsen 
(for~erpytersen & Johnsen 2005 ; Brooks 2016). 
2002 e · · ' hi ' h 

N' men were Scand1nav1ans, w tes , w o The orse . 
SW Greenland via Iceland as settlers 1n 

came to d' d Th Viki g Age and who later 1sappeare . e 
the ncontain the truth that the Inuit contributed 
lore may · G nl d 

h tert'Y\1nation of the Norsemen m ree an . to t e ex J.J.ll 

Encounters with fossils 

In 1623 Sperling received a letter fron: Dr Fuire~, 
ho invited him to take part in a botamcal exped1-

:on to Scania, Halland, Blekin.ge and ~he Isle of 
Gotland, all of which wer~ D~msh pr?vmces (now 
Swedish). Sperling noted 1n his autob1o~aphy that 
Dr Ft1iren was a very rich man who did not feel 
happy with his medical practice, but was a ca~a?le 
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 b~tan
ical expedition was summarily reproduced by Brrket 
Smith (1885), who informs t1s that they also visited 
some of the small islands close to Gotland, where 
they found beautiful petrifactions and, on ?n~ of 
the islands, Sperling discovered a runic inscnptlon, 
which he copied. According to Sperling' s manu
script, p . 53 (Fig. 2) 

, e 1 ent1fied the · 

. gan1sms and ob· t 
~re ~~111 purely pictorial, referring to superficial J:~~ 
tlar1t1es rather than to true relationship . L" . . s, 1nnaeus,a 
cen~.ry after Sperl1ng, systematized largely on th 
ba.s1s of. form). 'P: trific.ierte Sachen' might be: (l~ 
~1ner.al1zed organic objects; (2) mineralized infill-
1ngs, 1.e .. moulds, in voids after the dissolved parts 
of orgamsms embedded in geological deposits _ a 
m~uld reprodu~es. the external form of the organic 
obJect, 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 
resemblance 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 no,v call fossils . 

Palaeontologists and like-minded people in the 
centuries after Sperling' s time, fo1n1ally beginning 
with the studies of Georges Cuvier in the late eigh
teenth century, saw fossils as remains or traces of 
extinct oroanisms hardened by mineralization in 

b . 

the ground. To Sperling and his contemporanes, 
the extinction perspective was absent. Young Sper
ling had inevitably listened to discussions a1:1ong 
the medici he knew in Copenhagen about the mter
pretation of stony objects that look very m~c~ like 
parts of organisms. saying that they may ongmally 
have been parts of organisms. ?le W ~rm was 
much engaged in such problematic ques.uo~s and 
was eagerly making collections of naturalza, mclud
in o fossils, and artefacta for a museum he ~sed 
fo; hands-on teaching. Shells and wood at vanous 
staoes of petrification were reported from the Isle 
f She pey in the mouth of the Thames by the Dan

? hp . . Christen Stougaard in a letter of 30 
ish p iJ~~~o Ole Worm (English translation ~ 
if1eh ?013 p. 317) with associated sampled s~ec1d 

oc ...., , d a ' become naturally petnfie 
mens. That ,voo m )1 d e in the mid-seventeenth 
wa indisputable !;o;ne Jsh philosopher Thomas 

Hobbe :, -

Und ob wir zwar keine newe [neue] krauter auff 
diesen eylanden funden, so fandt ich doch das~lbst. 
viele schohne petrificierte Sachen, tmd gan1;2e klippen 
von Sternstein Ast1·oi'tes oder Lapis stellaris genand~, 
~ovon Ich guetepro,1ision nutnahm [And although 11 
18 trt1e we did not find any new plants on these smal 
islands, I did find n1any beautiful petrified tltlngs, ~:1

~ 

Whole rocks of starsto11es by the nrune of Astroz e 
or 4 ipis stellaris of which I took a good number . , 

(1651) 2006, p. 246) . 
h sed into a stone, or into a pillar, 

if a man be metamorp o . b t if a peece [sic] of 
it is a Miracle~ becat1se strange~e ~ee it often, it is no 
\VOOd be so changed; because 

Miracle. · B l 
65) a physician 1n as~ ' 

Conrad Gessner ( 1516- . ' book on fossils with 
had written the first r~:w;ossilium. Lapidum et 
illustrations, De Re 

with me]. 
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Gemmarum { etc.] (Gessner 1565). In cases of co~
spicuous similarity. Gessner would show the petri
faction tooether with similar parts of extant 
organisms, esuch as tonguestones together with 
hark teeth. One of the woodcuts in De Rernm Fos

silium showed 'Asterias' and 'Belemnitae' (Pro
thero 2003, fig. 1.2), with which Gessner could 
find nothing to compare. Sperling may have fir t 
learned about Gessner from hi father when he 
was a boy: his father later donated him Gesneri 
Opera de animalibus (Sperling [1673] 1885, 
p. 42). Becoming more conver ant with literature 
during his student years, he presumably al o knew 
De Rerum Fossilium. He recognized the Gotland 
specimens he had collected as Asterias, starstones, 
Astroi'tes or Lapis stellaris, but, like Ge sner, 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 palaeontologists, 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 

Tue srarstones 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 
n~~ Gothl8°:dien ~ s~ce been substituted by 
Silunan (English) or S1lunen (French) for the time 
period 444-416 Ma ago (Gradstein et al. 2004). 

. Sperling's mention of a runic inscription imme
diately after the petrifactions (Fig. 2), as well as 
his careful copying 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 
p~ple m ~he 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 

not share such views. His interest in the runes he 
had discovered may be seen a 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 ordic official doc
uments into the thirteenth century. The Christian 
religion promoted the Latin or Roman alphabet 
and general knowledge of rune 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
ce ses from beyond trivial wisdom. 

Medical studies resumed 

After the botanical expedition, Sperling spent the 
winter in Hamburg. A relative from urnberg vis
ited the Sperling family and it was decided that 
Otto should travel with him to Niimberg in the 
early spring with the aim of studying medicine in 
Padova. On his way south from Niimberg, 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 Sor~ 
Alcademi (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 
hi~ 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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· ed and diagno ed the illne as yphilitic 
recoon1z +- , d' . O dently of the pro1essor iagno 1 . What ·ndepen . 
~ rticularly important here 1 that he recom-
1 pda d a treatment that had a tried experimental 
rnen e . I 

k ound but wa unconvenhona under the 
bac gr · · · . 

d·u·ons present. In retrospect, 1t 1 eV1dent that 
con 1 , . · · d 

!·no had a fine doctor mtu1tion an wa open-
Sper 1 o . f d . 

. ded and inventive when ace with problems. 
rninSperling pent three and a half years in the Italian 
lands where, for tw~ periods, he followed a f~~al 

dical education m Padova. In 1625 he v1s1ted 
me I . . h 
Venice in the spring and stna m t e ummer 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 
l 625 from Padova to his father telling him that he 
had taken up studies again, now focusing on anat
omy and surgery. This lasted unti l his tutor, Profes
sor Spiegelius, returning from a visit to Venice, 
brought news about a Venetian nobleman, Nie 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
ti°:e e°:ployment proposed by Contarini. Professor 
Sp1egehus acknowledged Sperling' s profound 
engagement in botany and he may have valued the 
stud.ent' s wide-ranging studies of plants within their 
~articular natural environments as well as his curio -
~ty towards natural and cultural phenomena as man-
ifested · i.. : · ' th m •us Journeys. It could hardly have e caped 
. ~ tutor's attention that Sperlino was oood at ocial-
1z1ng d o o 

d an was liked, and that he wa well-behaved 
~n trustworthy a well as broadly knowledgeable. 

e also saw that Sperling valued the freedom to 
;ove about, ob erve and investigate a much a 
sc~ 0f P0rtunity to subject himself to academic 
ent~; 1~g. Sperling's pecuniary situation may have 
d ? into Spiegelius' thought . Wherea many tu-
ents m Pad ·1· Spe r ova were noble from wealthy farm 1es, 

of ar ;ng. had a humbler background. The ab ence 

the anuJy fortune might limit his ability to pursue 
studie h sci'e s e mo t cared for, namely tho e of natural nee and . . . 

With , in particular, of plant in as ociauon 
ina bnature, so also of animal rock and soils. It 

Y e r 11 ' al scie . eca ed that two of the greate t early natur 
Pars~ttsts. of the seventeenth centwy, the Engli h 

n-sctentist John Ray (1627- 1705) (botany, 

17 
2°:°10gy, Earth ciences) and th . 
c1entist iels Sten en (Ste ) ( e Darush medico
cience ) de ended no anatomy and Earth 

living expen~es duri~n patrons for their studies and 
of th . 1· In g important productwe periods 

eu tves. return they helped th . . · . . ' e1r patrons in 
vano~s ways, t?cluding teaching their children and 
curat~g colle~t1on of rarities ( e.g. Wa!!Tler 1986) 

It is temp.ting to interpret Professo; Spiegeli~s· 
step ~o e tablt h con.ta~t between Sperling and Con
tar~m ~d the comm1 s10n as a kind of vi ionary act 
Sp1egelms would have comprehended the value of 
t~e propo ~I for Sperling and he may have recog
nized Sperltng' s potential as a modem natural scien
tist. Later in the seventeenth century, the attitude of 
Steno, as summarized in a thought-provoking paper 
by Jens Morten Han en, was that 'Nature should be 
studied 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 bis activities. Sperling and 
Steno were crops sprung from the ame soil, each 
influenced in his youth by ideas rumbling in the 
comparatively strong medico- cientific environ
ment in Copenhagen during the latter part of the 

ordic Renaissance. It was Ole Worm, for example, 
who had asked Thorlak: Skulason (1597-1656), 
Bishop of H6lar in Iceland. to go to the beach, 
make a drawing and collect parts of a stranded 
narwhal and have them ent to Copenhagen to con
tribute to the refutation of 'the errors and fabrica
tion of the crowd' concerning the unicorn (letter 
from Worm of 9 May 1638, Schepelern 1967, 
p. 68). It wa part of the Renai ance ideology. 

The Contarini garden outside Venice 

Sperling began work in the Contarini garden. His 
manner and efforts not only enhanced the growth 
and embelli hment of the plant and plans. alre.ady 
there addino new and rare pecie , but al:o msptred 
w~ frienct° hip with the Cont~ni fanuly. When. 
about a year later, Sperling received a !erter :o: 
h. father beooing him to complete his me c 

I oo d thereafter return home, 
educatio~ in f;;~~v;;d he would not live l~ng 
because . S erling's upconung 
enough to ee <?tto agam, ! Both Mr and Mrs 
departure was enously regrett . ts and insisted 
Contarini gave Sperling ~ich ::;~e had fulfilled 
he promise to return to em 
hi obligations. . h en that one event 

In a per on, s life, J t . ~:r jt time in retrospect 
that may have seemed mv1d a~ ·vee The Jetter from 

· larly ec1s1 · 
stands out as particu tcome of fatherly love 
Sperling's father was an ou 



THE AUTOBIOGRAPHY OF DR OTIO S 
PERLlNG 

· ed and diagno ed the illne as yphilitic 
recoon1z +- , d' . O dently of the pro1essor iagno 1 . What ·ndepen . 
~ rticularly important here 1 that he recom-
1 pda d a treatment that had a tried experimental 
rnen e . I 

k ound but wa unconvenhona under the 
bac gr · · · . 

d·u·ons present. In retrospect, 1t 1 eV1dent that 
con 1 , . · · d 

!·no had a fine doctor mtu1tion an wa open-
Sper 1 o . f d . 

. ded and inventive when ace with problems. 
rninSperling pent three and a half years in the Italian 
lands where, for tw~ periods, he followed a f~~al 

dical education m Padova. In 1625 he v1s1ted 
me I . . h 
Venice in the spring and stna m t e ummer 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 
l 625 from Padova to his father telling him that he 
had taken up studies again, now focusing on anat
omy and surgery. This lasted unti l his tutor, Profes
sor Spiegelius, returning from a visit to Venice, 
brought news about a Venetian nobleman, Nie 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
ti°:e e°:ployment proposed by Contarini. Professor 
Sp1egehus acknowledged Sperling' s profound 
engagement in botany and he may have valued the 
stud.ent' s wide-ranging studies of plants within their 
~articular natural environments as well as his curio -
~ty towards natural and cultural phenomena as man-
ifested · i.. : · ' th m •us Journeys. It could hardly have e caped 
. ~ tutor's attention that Sperlino was oood at ocial-
1z1ng d o o 

d an was liked, and that he wa well-behaved 
~n trustworthy a well as broadly knowledgeable. 

e also saw that Sperling valued the freedom to 
;ove about, ob erve and investigate a much a 
sc~ 0f P0rtunity to subject himself to academic 
ent~; 1~g. Sperling's pecuniary situation may have 
d ? into Spiegelius' thought . Wherea many tu-
ents m Pad ·1· Spe r ova were noble from wealthy farm 1es, 

of ar ;ng. had a humbler background. The ab ence 

the anuJy fortune might limit his ability to pursue 
studie h sci'e s e mo t cared for, namely tho e of natural nee and . . . 

With , in particular, of plant in as ociauon 
ina bnature, so also of animal rock and soils. It 

Y e r 11 ' al scie . eca ed that two of the greate t early natur 
Pars~ttsts. of the seventeenth centwy, the Engli h 

n-sctentist John Ray (1627- 1705) (botany, 

17 
2°:°10gy, Earth ciences) and th . 
c1entist iels Sten en (Ste ) ( e Darush medico
cience ) de ended no anatomy and Earth 

living expen~es duri~n patrons for their studies and 
of th . 1· In g important productwe periods 

eu tves. return they helped th . . · . . ' e1r patrons in 
vano~s ways, t?cluding teaching their children and 
curat~g colle~t1on of rarities ( e.g. Wa!!Tler 1986) 

It is temp.ting to interpret Professo; Spiegeli~s· 
step ~o e tablt h con.ta~t between Sperling and Con
tar~m ~d the comm1 s10n as a kind of vi ionary act 
Sp1egelms would have comprehended the value of 
t~e propo ~I for Sperling and he may have recog
nized Sperltng' s potential as a modem natural scien
tist. Later in the seventeenth century, the attitude of 
Steno, as summarized in a thought-provoking paper 
by Jens Morten Han en, was that 'Nature should be 
studied 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 bis activities. Sperling and 
Steno were crops sprung from the ame soil, each 
influenced in his youth by ideas rumbling in the 
comparatively strong medico- cientific environ
ment in Copenhagen during the latter part of the 

ordic Renaissance. It was Ole Worm, for example, 
who had asked Thorlak: Skulason (1597-1656), 
Bishop of H6lar in Iceland. to go to the beach, 
make a drawing and collect parts of a stranded 
narwhal and have them ent to Copenhagen to con
tribute to the refutation of 'the errors and fabrica
tion of the crowd' concerning the unicorn (letter 
from Worm of 9 May 1638, Schepelern 1967, 
p. 68). It wa part of the Renai ance ideology. 

The Contarini garden outside Venice 

Sperling began work in the Contarini garden. His 
manner and efforts not only enhanced the growth 
and embelli hment of the plant and plans. alre.ady 
there addino new and rare pecie , but al:o msptred 
w~ frienct° hip with the Cont~ni fanuly. When. 
about a year later, Sperling received a !erter :o: 
h. father beooing him to complete his me c 

I oo d thereafter return home, 
educatio~ in f;;~~v;;d he would not live l~ng 
because . S erling's upconung 
enough to ee <?tto agam, ! Both Mr and Mrs 
departure was enously regrett . ts and insisted 
Contarini gave Sperling ~ich ::;~e had fulfilled 
he promise to return to em 
hi obligations. . h en that one event 

In a per on, s life, J t . ~:r jt time in retrospect 
that may have seemed mv1d a~ ·vee The Jetter from 

· larly ec1s1 · 
stands out as particu tcome of fatherly love 
Sperling's father was an ou 



• (l 

J J. LI TO & L. ALCALA 

(8) 

Fig. 2. (a) Peter Collinson, FRS. Line engraving by T. Trotter, 1783 (Wellcome Library, London). (b) One of 
William Hunter's many own mastodon teeth (GLAHM V5129). (c, d) Hunter also had a tusk, GLAHM V5530, 
which he sawed to demonstrate tbe occurrence of ivory (Liston 2012b). For the mastodon jaw that belonged to the 
Earl of Shelburne, now specimen NHMUK PV M92734 in the Natural History Museum London, figured by Hunter 
in 1768, see Liston (2013, fig. 20). (b-d) photographs by JJL. 
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shrubs, and other vegetable food ' (Collinson & 
Croghan 1767, p. 469). 

Collin on's pre entation certainly seems to have 
made an impact on Hunter, who later noted 'This 
subject, tho a li ttle out of the course of my studie 
raised my curiosity' (~B 0247 MS Hunter HI 35(5); 
see Liston 2012a). Usrng 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: 

I 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 Frankl in 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 i t seems impossible to believe that an all
powerfu l 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 Shelbume's ma todon jaw (now 
the Natural History Museum London pecimen 
NHMuK PV M92734; see Liston 2013, fig. 20). 
T~is science was politically loaded, however, 
mixed with the potency of the national identity of. 
an emerging nation across the Atlantic Ocean. A 
such, the mastodon was to play an unlikely role a 
a weapon in a transatlantic zoological war of 
Words saturated with xenophobic prejudice between 
Georges-Louis Leclerc Comte de Buffon and 
another of America' future Founding Father and 
drafters of the Declaration of Independence. Tho
mas Jeffer on (1743- 1826). 

From 1749 to 1809, Buffon produced 44 quarto 
volumes of Histoire Nature/le (Hunter po e ed 
the 1749 edition; Liston 20 13). A well a, being an 
encyclopaedic book about the world' natural hi -
tory, it was also a vehicle by which Buffon intended 
10 convey hi idea about the e, World. De pite 
~aving never visi ted it, he felt that the e, , . orld 
illustrated his Theory of Degeneration, whereby in 

a less favourable cli!11ate (as he declared the New 
:Vort.d to. be). the animals would be comparatively 
tnfenor rn size compared to those of the Old 
Worl~ (Rolfe 1983a). In 1761 Buffon produced 
the ~rnth qu~o volume, contrasting mammalian 
species that hved on both sides of the Atlantic 
Ocean, and claiming that the New World versions 
w~re 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 s~pport his 
counterarguments. The first was the mastodon -
whi~h he genuinely believed still existed - arguing 
that 1t 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)fo sil 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 philo ophical ubject 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 
al o review in Durant & Rolfe 1984). To ascertain if 
the Iri h ·elk' was different. he first had to determine 
what defined living European and North American 
form of uch artiodactyl , and in so doing found 
the contemporary account adly wanting. As 
Rolfe note . elk pecimen were unavailable in Brit
ain in the eighteenth century until the Leverian 
Mu eum' pecimen arrived in 1774 (Rolfe l 983a, 
note 42), ' O Hunter' only recourse was to sift the 
literature for de cription of these animals. and 
a se the value of the e accounts in the light of 
hi anatomical experience to determine what an elk 
really was. In fighting hi way through the morass of 
conflictino and contradictory accounts of European 

~ . 
animal (a o ably demonstrated by the notes 111 

Rolfe 19 3a), Hunter wa moved to write about pre
viou commentators on the subject - in particular 
Buffon whose thirteenth quarto volume (1764) had 
featured a bizarre figure purporting to be a 'Euro
pean elk' (which ~ght in f~ct be an alcelaphine 
antelope or a bovtd; Grubb m Rolfe 1983a, note 
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39): 'it i 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, ~· 273). . . 

Amidst this confusion over art1odactyl 1dent1fi
cation, one default position had held ?'ong among 
those who criticized Hunter for tatmg that the 
'Ohio incognitum' wa extinct. Clearly (from their 
position of there being only ~ infallible <;reator 
responsible for the living organ1 m populatmg 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 en e. the e newly discovered animal 
were being placed into the ame category as undis
covered animal in uncharted territories marked 
'here be dragon ' on ancient maps (e.g. the Latin 
form 'hie 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 chat it yet exists in some of those 
remote parts of the vast new continent, uopenetrated 
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. rhan 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, c). 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 j uvenile orig 
I (Fig. 4a; Liston 2010). This specimen was the fina 

· l h · d h · rst male ongna to ave survive t e Journey to Brit . 
. . f h al . a1n 

and, J~dgmg rom. t . e p matlon pattern and bull 
spike, 1t wa only m its second year of life. 

Also set within the foreground of Stubbs' com. 
position was a full set of antlers from an adult 
specimen. Both the set of antlers, and the juvenile 
animal, were gifts to the Duke from General Guy 
Carleton, Governor General of Canada, later Lord 
Dorchester (Rolfe 1983b), who had brought both 
from Quebec. The purpose of this unusual addition 
was to show what the animal would grow to bear on 
its head. 

In parallel, Hunter had unusually constructed a 
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 al ive 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: i~ 
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 phi losophers regret it, as men 
we cannot but thank heaven that its whole genera
tion is probably extinct' (Hunter 1768, p. 45). His 
manuscript fo r what would become known as Meg
aloceros giganteus echoed thi s original conclusion: 
'The Irish Deer then was a noble animal of an 
unknown species, which like the American Elephant 
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. · s still now probably extinct' (Rolfe 
nttU171 1 

or f11cog 76). . 
19g3a, P· 2 ked on the manuscript from 1770 to 

ter wor b . . . f J-Iun ·ntention of su m.1tt1ng 1t or publica-
. h the 1 · 

1773 wit p} ·zosophical Transactions of the Royal 
tioO in the {}e t 983a), having ~ust published 
50cietY Cf O 

ntologically related piece on a prob
another pa a~~en of bone breccia from Gibraltar 
1ernati~ speci& Hunter 1770); ultimately, however, 
03odd1ngton bmit the orignal manuscript. A variety 
he did not su y have obstructed him, in spite of his 
of facto~s :aalready being in pla~e. Firstly, this 
conclusio hing the time of maximum workload 

S approac . . . wa fl 1 plates of hts obstetnc masterpiece on 
on the na Gravid Uterus, which had been almost 
h human . . 
t e 

1
·n the making and only concluded 1n 

25 years 
b r 1774 (Liston 2013). Secondly, he may 

~:fie~a:e wished Stubbs to repe~t his ~ 77? _work 

h J
·uvenile for an adult ongnal 1nd1v1dual. 

on t e . h 
Thi may have been problematic owever: by July 

177; Hunter had shifted his focus to another male 
orignal which had p~ssed. from .Lady North to 
Lord Orford, despite 1t being ev1.dently younger 
than the individual he had exarmned two years 
earlier. 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, 
pre ented 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 
y~ars to reach sexual maturity, and perhaps fully 
eight years to equal the antler set in the foreground 
of Stubbs' painting that was full enough to be clearly 
not those of Megaloceros, it may be that none of 
these · · captive animals ever lived long enough to 
f et to the point of possessing full enough antlers 
t?r Hunter's purpose. In this connection, a palma
ion sketch of an isolated orignal antler on the 
reverse of th . 
coll . e title page of the auction pamphlet A 

ectzon oif · 
tVhich wi pictures . . . collected by Robert Strange, 
1771 (R ll be_ sold at auction ... 7th of February 
be by ;~t~nan Library Ek.LIO.a), presumed to 
Rolfe (l9~ham Hunter (Fig. 4b), was noted by 
left adult 3a, n?te 29) to be very similar to the 
Painting :ntler.1n the foreground of Stubb ' 1770 
that he ' ut with two fewer tines. This indicates 

Was b ·1ct· ler in h' . ui 1ng up a growth eries for the ant-
bttll tha~s h~tnd to interpolate between the juvenile 

'I'he th' ·ct had seen and the i olated adult antler . 
co1,c1u · u factor that may well have inhibited the 
tl 1011 of H , f 
1e Ds unter research is the ot1tbreak o 

}..t War f · 
i ~ot only . 0 . independence in February 177 5 · 1 this event withi11 two months of the 

first impressions of h' 83 
Uterus (Hunter ts magnum opu~ 

sue ic that work Was final in time to the poin~ 
h a hold on his attention ly ceasing to have 

that concluded th 'but the Treaty f p . · ose host·i·t· o ar1s 
until September 1783 I 1.1es was not sig d 

, d ' some six ne 
er s eath in March. The dur ~onths after Hunt-
would have had two si . at1on . of this conflict 
~annscript that Hunter !IUfi~ant impacts on the 
F.1rstly, it would have no ~s l~te_nt o~ publishing. 
c1ency with which Hu t ,ou t impaired the effi-

n er s quest· · 
have been distributed and tu ionnarres could 

h re med to hi c· 
we ave no proof that an of th ~ indeed 
were sent out prior to thy ose questionnaires 
most likely he d'd e outb.reak of hostilities); 

. I not receive the data from 
N~rth Amenca that he required to com lete hi 
evidence-based argument that th p . s 

I ere was indeed ?n y one type of moose-like animal in North A 
( d h . mer-

1ca an t at its antlers did not during any growth 
~tag~ resemble those of Megaloceros). Secondly, 
in v~ew of the apparent mortality of the orignal 
specIIDens that had so far arrived in Britain the 
conflict would also have hampered the shi;ping 
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 dela)1ed his 
trips to study anatomy in Paris (Liston 2013). 

As a result, it was Cuvier \Vho almo t 40 years 
later gained the recognition for the piece of compar
ative anatomy that showed that the Irish deer. \Vas 

both distinct and extinct, based on a specllllen 
from the Isle of Man (Fig. 3d), detail of \Vhich 
were passed to him by Robert Jame on in Ed~burgh 
(Cuvier 1823; Jame on al o \Vorked on the .dis.plays 
of vVilliam Hunter' fo sil vertebrate matenal in the 
Univer ity of Gla go,v. Li ton 2015). The plau~~s 
for Cuvier were ho,vever somewhat unw~J,, ~ 

W 'lli Hunter' friend Petru Camper (. -:-
a 1 am . h d the di nnct.1011 
89) had actually already publ1 de . 1788 only 

lk d Irish eer 1n , 
between moo e e ~ d th Rolfe posthumously 
five year after Hunter e~ t.. 1983 on the bicen-

. d H t ' manu cnp tn . 
publ1 he un er, eath (Rolfe 1983a), making 
tenary of Hunter d . eriods undergone 
it one of the longest ge. tan;~!e making it into 
by a ~ cienti.fic rnanuscr1pt e 

acade1nic pnnt. . anuscript (Rolfe 1983a), 
The oriO'nal-Iri hdeerm. . nitum' (Hunter 

e h I Ohio mcog1u . 1 
the pt1blication on t e ecimen of the G1bra -
1768) and a joint paper.on asp& Hunter 1770) stan.d 
tar bone breccia (Boddington blished palaeontolog~-

William Hunter' three pu vin compl~ted his 

·c maste1-p1ece, obstetn 
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Fig. 5. Page from Alexander Carmichael's notebook, 
1884. Coll-97 /CW120/ 299, folio 84r. Note about the 
erpent stone. Copyright: University of Edinburgh, 

Special Collections. 

In addition to treating snakebite, snakestone 
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 et al. 1905, p. 334-337). 

Evil spirits were frequently thought to be the root 
of the ~ouble. Scotland was strongly influenced by 
the arnval of Christian missionaries from the late 
fourth century whose practitioners assumed the role 
of providing cures for both body and soul, and who 
?ropounded ~he view that disease was either a pun
ishment for sm, 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 
m~thods were to fall, how else could a medieval 
mrnd, unaware of modem concepts of disease and 
contagion, ~xp_l~in the ~nset of mysterious symp
t~~? An .mvisible affhcter, be it an evil force 
d1vme pumshment or a higher heavenly purpose: 

therefore allowed for some form of justifi . 
(Porter 1987, pp. 24- 27). Medical learni cat~on 
underwent significant development in ~· Which 
Modem period, was restricted to the upp e Early 
of society. Although learned men could er orders 
pamphlet and scathing denouncements of prod~ce 

d · ·1 · · rnag1ca1 stones an s1mi ar remedies m academic 
the lower orders of society were unlikely to Works, 

d . . d h . access 
these an mamtame t err traditional pra · 
. h . h , ctices mto t e nmeteent century and it long rem · 

bl .b . ained accepta e to attn ute certam forms of di'sea 
. se to the devil' (Porter 1987, pp. 26-27). 

Further examination of the specifics of malev _ 
lent affliction reveals an account from Caithne~ 
which details that the snakestone bead was used t~ 

cure 'fairy darts' in sick oxen (Lovett et al. 1905 
~P· 3.34-337). 'Fairy d~s' are more common); 
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 been 
asserted that 'scholarship touching on elf-shot is 
rife with confusion' (Hall 2005, p. 19); 'elf-shot' 
is sometimes taken to understand a disease attrib
uted to the agency of elves, a projectile believed 
to be thrown by elves (commonly a flint arrowhead), 
a disease caused specifically by elves using pro
jectiles, or even just witchcraft (Hall 2.005, p. 19). 
However, Hall highlights that twentieth-centu.ry 
belief in elves characterized them as 'small, ~s
chievous spirits who caused illness by shooting 

" If h t")' (Hall arrows (a phenomenon called e -s o 
2007 P 96) The illness was often identifiable as a 

' · · h Elf-shot sudden onset of pain or even sudden deat · 
1 . , S I d but are a so tales are not restncted to cot an , 

. . tn' s such as GennanY found in Scandinavian coun e ( k t) 
h ) s weden s O • (where it is called Hexensc uss , d) (Jarnie-

Norway (allskaadt) and Denmark (ellesku 

son 1808, p. 68; Olsen 2007, P· 27): 
1 0 

cure the 
In the Caithness example, the. ntua t b a curi

afflicted animal was apparently witnessed y 
ous neighbour who saw the practitioner . at 

. . h -stones, while 
rub the sick ammaJ with the c arm . h basket he 
intervals he turned the stones over 10 t 

I 
eswate ye!' 

had brought them in, saying 'Swa.f Y~·(a bucket of 
He then administered a 'drink of .s1 .vr d the animal 
water with a piece of silver money ID~~~;;?). 
was cured (Lovett et al. 1905, PP· 3 . of which 

Rubbing of the pained area - the fi7t11
;dly being 

was no mean feat, the wound a eg nal indica· 
. k' 'th no exter fi I received beneath the s m w1 d to rs 

tion (various methods could be emploY\emed 10 

find the site; Davidson 1960, P· 283) - sf clf-shol. 
be considered the appropriate treatmen\~ the 1te[11 
The rubbing was often performed WI 



MEDICAL USE OF SNAKE 
STONE BEAD 

elf-shot ( or elf-arrow), a neolithic flint 
, 

0
wn as a(vavidson 1960, pp. 282-283), rather 

:,
0
whead estone bead (Pennant 1790, p. 116; 

f ?r affected cattle an l &9 
tic vaccine (Blow 1 Where possibl 

h
n r1 a s11ak p 336-339). However, Pennant 

t '1!' 1 s 13 P · Brand c;ystal gems an~ the snakestone bead 

00
tes that. terchangeably with the arrowhead, pro

were used 10 me effect (Pennant 1790, p. 116). 
ducing t~e s:ocial anthropologist Sir James George 

scott1s~
54

_ 1941) ad~s that, i_n S~otland, the 
fraier (l beads (in this instance identified as per
s11akeston1e beads) were considered a charm 
forated g ass 

1 
evil spirits. When one of these priceless trea-

to repe not on active service, the owner kept it in 
sores was . . f . . h . . box to guard 1t against a1nes w o, as 1s well 
an iron c·annot abide iron (Frazer 2002, p. 16). 
1<nown, 

U ally 
this suggests that perhaps the charm was 

nusu , . 
not in itself immune to the depredations of fairy 

1nischief. . 
In addition to snakebite and elf-shot, the snake-

stone bead was also employed in the treatment of 
livestock suffering other ailments. The Denham 
Tracts - a collection of 54 tracts on various aspects 
of folklore, collected between 1846 and 1859 by 
Yorkshireman Michael Aislabie Denham - relates 
a cure whereby the stone was 'placed over the 
backs of cows or other beasts as an efficacious rem
edy and preventive of the malady called hoose or 
ht1se; that is, difficulty of breathing' (Hardy 1895, 
~· 43). ~oose, more commonly called lungworm, 
is a respiratory disease caused by the nematode Dic
tyocau~us viviparus. This parasite is a worm which 
grows in the trachea and bronchi of infected cattle. 
The worm' h . . 
b

. s eggs atch within the host before 
e1ng d · ' passe mto the faeces (Divers & Peek 2008 

p. 109). Th af . ' 
3 

ere ter the larvae are dispersed up to 
m away thr h h . Pilob l f oug t e arr by the sporangia of the 

o its ungu hi h 
(Gau l 

s w c grows on herbivore dun° 
g er & B'l . o Ahmed Kh 1 grami 2004, p. 281; Elsheikha & 

to new h ~n 20l 1, P· 66). The larvae are passed 
(Divers ~sps when contaminated grass is ingested 
bronchitis e~k 2008, p. 109). The parasite causes 
toms inclu: fn~umonia in calves; early symp
rectucect milk rapid ?reathing, weight loss and 
~ough (Blowe P oduction, followed by a persistent 
~t~n is severe Yt: W ~aver 2011, p. 90). If the infec-
ailt1re in th , e animal may die from respiratory 

~ntreated, de:th early stages of the disease or, if 
n the ltlng may result from a subsequent lesion 

p, 380 s o1· pn . w·i ). If left eumon1a (Taylor et al. 2016, 
a\ 1 survive and untreated, a proportion of victims 
no:Ve\ of imtn r~cover. Adult cattle may develop 
str necessaiily ubnity to the parasite bt1t this will 

011g · e co l ' · d ca1v 111fection co· mp ete or able to w1thstan a 
lttos;s With littl ivers ~ Peek 2008, p. 109); 
tnent ~t risk fro e to no unmunity are therefore 

1s t1s11auy m the parasite. Modern-day treat
rendered by an anthelmintic course 

Although cattl ey Weaver 20\ t· a prophy\ac
treated by snak e were the animal 'p. 90). 
for in thi es tone beads h most common\ s way N h , orses we Y 
'holed stones ~ ~rt umberlanct folk! re also cared 
charm again;t ~~ ung over the heads or; hholds that 
stalls and tseases; such as th o orses as a 
. ' are supposed t b at sweat in the· 

t1on (Balfour 1904 PP Sol e cured by the appl1' tr 
ev · ' · -52) Thi ca
H er, is very suggestive of th . s account, how-

~g-stones were em lo e use of a hag-stone 
being stolen by a witcph . yehd t~ prevent a hors~ 

. . In t e night d h 
causing it to appear 'h' hl . an agridden 
with sweat' in the m ig . y distressed and f oamin~ 
The use of the snake~:;gb (Duffin 2009, p. 61). 
affliction by witches is ct· ead to pr~tect against 
below. iscussed in Witchcraft' 

Other medicinal LlSes 

Frazer comments that in Wales, the stones were 
t~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 ,vom as an amulet 
in cases of 'sore eyes' (Ure 1793, pp. 129-131). 
In Comish and Welsh folklore, the snakestone is 
also known as the nwen 11wgl. "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 \veb 
can grow to cover the e11e and \·vas described as 
'thin and white, sometimes thicker and more fleshy, 
rough, obscure and painful; nay. sometimes it 
becomes cancerous, ,vhich is incurable' (Croker 
et al. 1766, 'Unguis, Unguis Pannus'). This is com-
monly known as Pterygiurri. 

In 1909, it was recorded that the snakestone 

bead wa 
especially good for all affec~ons of the_ eyeo. ~eo:;:'. 

d 
that for 1nfianunauon · of the bea states ~ . i't 1·5 a never-

. th 1· ds and Lor sues. 
ulceration of e eye 1 • h affected part 
failino cure if held or rubbed upcn t e 
(Trev~lyan 1909, P· 171). . . . dri Nforoan 

. W 1 h pol1t1c1an Rho 
O 

Recently retired e d' o of, his crrand-
1 t pe recor 1110 ° 

(born 1939) 1-ecal ,, a .a. ntions the snake-
36 · :\,h1ch she n1e ·a1 t mother· i11 19 in \ . the 11ansan1et d1 ec ' 

stone, termed a Mam~cal ;;e in n-eatnient of eye 
and the n1etl1od of it 
·1 nt . or rnore usu-

al roe . . a lied direct on th~ e)'e oilina ,vater 
It could either be PP otion by pouring b o c;ol to a 
ally used to fonnda :aiting for the water c eye lotion 
over the stone an .' uld be used as a11 

. \Vhen it co 8) 
tempera:~cNeil 2009, P· 18 . . Wales houses 
(Bro\,,n . . Nf useu1n 111 f the five 

~r t ·al B1sto1Y d fi r t\VO o 
St Fag ans ! ~ a ur . the record car s ? sed for healing 
five adder-st?~es,that the bead was u 
holdings indicate 
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p, 380 s o1· pn . w·i ). If left eumon1a (Taylor et al. 2016, 
a\ 1 survive and untreated, a proportion of victims 
no:Ve\ of imtn r~cover. Adult cattle may develop 
str necessaiily ubnity to the parasite bt1t this will 

011g · e co l ' · d ca1v 111fection co· mp ete or able to w1thstan a 
lttos;s With littl ivers ~ Peek 2008, p. 109); 
tnent ~t risk fro e to no unmunity are therefore 

1s t1s11auy m the parasite. Modern-day treat
rendered by an anthelmintic course 

Although cattl ey Weaver 20\ t· a prophy\ac
treated by snak e were the animal 'p. 90). 
for in thi es tone beads h most common\ s way N h , orses we Y 
'holed stones ~ ~rt umberlanct folk! re also cared 
charm again;t ~~ ung over the heads or; hholds that 
stalls and tseases; such as th o orses as a 
. ' are supposed t b at sweat in the· 

t1on (Balfour 1904 PP Sol e cured by the appl1' tr 
ev · ' · -52) Thi ca
H er, is very suggestive of th . s account, how-

~g-stones were em lo e use of a hag-stone 
being stolen by a witcph . yehd t~ prevent a hors~ 

. . In t e night d h 
causing it to appear 'h' hl . an agridden 
with sweat' in the m ig . y distressed and f oamin~ 
The use of the snake~:;gb (Duffin 2009, p. 61). 
affliction by witches is ct· ead to pr~tect against 
below. iscussed in Witchcraft' 

Other medicinal LlSes 
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In 1909, it was recorded that the snakestone 

bead wa 
especially good for all affec~ons of the_ eyeo. ~eo:;:'. 

d 
that for 1nfianunauon · of the bea states ~ . i't 1·5 a never-

. th 1· ds and Lor sues. 
ulceration of e eye 1 • h affected part 
failino cure if held or rubbed upcn t e 
(Trev~lyan 1909, P· 171). . . . dri Nforoan 

. W 1 h pol1t1c1an Rho 
O 

Recently retired e d' o of, his crrand-
1 t pe recor 1110 ° 

(born 1939) 1-ecal ,, a .a. ntions the snake-
36 · :\,h1ch she n1e ·a1 t mother· i11 19 in \ . the 11ansan1et d1 ec ' 

stone, termed a Mam~cal ;;e in n-eatnient of eye 
and the n1etl1od of it 
·1 nt . or rnore usu-

al roe . . a lied direct on th~ e)'e oilina ,vater 
It could either be PP otion by pouring b o c;ol to a 
ally used to fonnda :aiting for the water c eye lotion 
over the stone an .' uld be used as a11 

. \Vhen it co 8) 
tempera:~cNeil 2009, P· 18 . . Wales houses 
(Bro\,,n . . Nf useu1n 111 f the five 

~r t ·al B1sto1Y d fi r t\VO o 
St Fag ans ! ~ a ur . the record car s ? sed for healing 
five adder-st?~es,that the bead was u 
holdings indicate 
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Abstract: Ctesias (fifth century BC) recounted contemporary Pe s' b 1· f f h' · . . . r 1an e 1e s o w 1te Indian 
animals which had a white horn, black in the centre and flaming red at th · d · · · . . . e pomte up, proJecung 
from their forehead. Reinforced by classical and medieval writers travellers b'bli I d · h . , , 1 ca warrant an 
trade in narw al tusk, the umcorn became finnly established in European myth J In · 

I · l · h · . o ogy. creasing 
popu ~nty as an ~ ~XJP arrruc, prophylactic and counter-poison through the fifteenth to seventeenth 
centunes led to nsmg demand and rapidly inflating prices. Debate raged as to which was th ' tru 

. , (" . V: e e 
unicorn vnicornum. erum), na~ha1 tusks ?r m~mrnoth ivory (Unicornu Fossi/e); shavings and 
powders of both were incorporated mto a bewildering array of medicinal mixtures while fraudulent 
alternatives flooding the markets required the employment of discriminatory tests. Further alterna
tiv~s wi_th s~pposedly s01ila.r proper~es included the (probably smectite) clays of Terra Sigillata 
Smgoniensis or Terra Silesiaca (Umcornu Minerale), and an alchemical preparation (Unicomu 
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; MilJer 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 apothecarie were 
originally associated in the ame guild with the Gro
cers and Pepperers. Then, in 1617, Jame I of 
England established the Society of Apothecarie 
?Y Royal Charter. An application for armorial bear
tngs was subsequently made to the Heraldic College 
later in the same year (Dickinson 1929). William 
Camden (1551-1623), the Elizabethan chronicler 
and topographer, was then in po t a Clarenceux 
King of Arm , the enior of two King of Arm. 
respon ible for armorial matter and heraldic 
records. Camden devi ed a coat of rum that com
prised two unicorn upporter flanking a hield 
Within which Apollo, ' the inventor of phy ique', 
stood a tride a prostrate dragon, repre enting di. -
ease. The crest i an image of a rhino eros 
(Fig. 1 ). It is intere ting to note that a . hort piral 

horn has been drawn between the shoulder blades 
of the rhinocero , 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 II and 
landed after a rapid 120-day journey on 20 May 
1515. Having been examined by cholars, the ani
mal was then kept in the royal menagerie. A letter 
of unknown authorship was ent from Lisbon to 

uremberg at around the ame time, enclosing a 
ketch by an unkno>w"Il arti ' t. Diirer - who was 

acquainted with the Portugue e community of the 
trading po t ("factory') at Antwerp - saw the letter. 
Without ever eing the rhinoceros him elf, Diirer 
executed two pen and ink drawing , from the second 
of which a woodcut wa then produced (Clarke 
19 6). ince the horn of the Indian rhinoceros did 
not accord with the piral pecimens then accepted 
as belonging to the unicorn, Diirer recon tructed a 
short additional anteriorly directed horn embedded 
in the ti , ' Ue of the dorsal midline of the animal, 
between the shoulder . Thi error wa then propa
gated through innumerable publi hed and painted 
derivative image. (Cole 1953). 

The origin of unicorn belief have been teased 
out :md discu ed by numerou author (e.g. Shep
ard 1930· Beer 1977; Gotfredsen 1999; Lavers 
2009; Gerrie en 2011). Suffice it to say here that uni-
om legend are hared between a number of 
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been di covered at Ep om, outh of London, a few 
year , before 1629 ~x w~od 2000), where they 
were known to contain a bttter purgino salt known 
a Sal Catlwrticum Am.arum. To gain e.mo t benefit 
from them it was considered that they hould be 
dru11~ at source, a they became putrid and undrink
able if t:ran ported. Attempt were made to obtain 
~ alts by evaporation and a phy ician Dr Nehe
nuah Grew (1641-1712) gave paper on the subject 
to the Royal Society a early as 1679, although 
the e were never publi hed. He erved a the 
Royal Society' Secretary from 1677 to 1679 and 
edited their Philosophical Transaction from 1678 
to 1679, probably giving him little time to write 
up hi experimental work. Sixteen year later 
Grew publi hed a treati e. in Latin, on the e alts 
outlining their properties (Grew 1695). He et up a 
plant at a well in Acton where im.ilar 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 DrGrew'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 HiJJ 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 

de cribed in treatises which appeared l . 
eighteenth century (e.g. Rutty 1757; Ru: t:~

1 
tn the 

Monroe l 770). Early topographic accoun l 760; 
Ha . ted 1778; Hugh ·on 1808) mention a t . (e.g. 
pnng but only by referring to th b. nuneral 

printed by Godbid; it seems unlikely ;at t~oadsheet 
ever becan1e popular with London' . . e waters 
fth . s c1tizens o 

o e reasons for tlu is likely to have b . · ne · · , een its pro 
1m1ty to the great road which leads t G . x-

. o 1avesend' 
menlioned as a convenience in the b d 
Thi · d roa heet 

I oa wa steep and naiTow was b . 
1 1 b ' ounded c ose y y woods and coppices and w . nf 

th as I amou 
a. e haunt of highwaymen and footpads Celia 
F1ennes (1662- 1741) noted that it was 'e t. 

d . seemed as a note Robbmg place' (Morris 1947 1 d 't . , p. 32) 
an 1 wa not until 1739 that improvements to th ' 
road were made. e 

Change_s o~curred to the west of Shooter' Hill 
~t the begmmng of the nineteenth century whe 
m 1806, the Royal Military Academy moved fro~~ 
a converted workshop at the Woolwich Arsenal 
to new buildings ?n Woolwich Common (Guggi _ 
berg 1900). The site of the purging wells eems to 
have been included within the estate of the Military 
Academy and sub equent descriptions refer to 'the 
mineral well ' , implying that only one of the original 
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 wa 
in the garden of a cottage. The location is confirmed 
by the 1866 Ordnance Survey London Sheet 107 
(Fig. la) 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 ' (Wal
ford 1884, 2, p. 33). By 1888 the shed had disap
peared and the well was covered by a flat stone 
(Vincent 1888/ 90), a situation confirmed _by the 
1894 edition of the Ordnance Survey Map (Fig. lb). 

The next edition of the Ordnance Survey map, 
published in 1914, no longer shows a well alt~ough 
the cottage and garden are still there. According t~ 
B agnold writing around 193 7, the cottage and gru -

' I Wru· den ( which were then the property of t 1e 
Department) had been demoli shed about 13 years 
previously (i.e. about 1924; Bagnold 1936/ 38:· 
Visiting the site, Bagnold felt that, although there 
was no longer any trace of the well, it had been 
located to the rear of number 80 Red Lion Lan~ 
Some properties have since been demolished an 

. h d uch 1hat the alignment of gardens has c ange s 
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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 i 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, 
eighteenth and nineteenth centuries. 
. ~here_ are other springs and wells mentioned 
m_ h1stoncal accounts which rise from Shooter' 
Hill and which are sometimes confused with the 
Purgi_ng Wells. According to Vincent (1888/ 90) 
the hill was known to be ' full of water' and prino 
were abundant. A well on the top of the hill wa aid 
to constant) fl th Y over ow and not to freeze even in 

eh sharpe t weather (Hugh on 1808). I~ 1769 a 
~ emew ' 
hill . hias propo ed to build a new town on the 

10 w ch peopl · · · 
tre . e were mv1ted to mve t. The cen-

p1ece of thi k 
to "e d s too advantage of the local prino 

1 e a lak · h · 0 

fee h e wit a circular i land on which a cof-
ou e wast b . 

follow· 0 e erected (Vmcent 18 8/ 90). The 
erndro~ng ~entury, local paper reported that ev
Was ab g a tle, close to the ummit of the hill, 

out to b . . 
and gardens . e converted mto a pac1ou hotel 
of taking the w~th spa-room for the convenience 
18 April 183t) llle~al water (West Kent Guardian, 
Waters w · It 1 not clear whether the mineral 
the EagJ:r; to be brought from the ource behind 
any case b avern .or derived from el ewhere. In 

' oth proJect ' were abandoned. The only 

relicts of the once-abundant prings are street names 
such as Springwater Close and Brook.hill Road and 
a canopy by the roadside. clo e to Christ Church, 
erected in memory of Samuel Edmund Phillips 
(1848-93), which once sheltered a drinking foun
tain but now only a eat remain (Fig. 4). 

Hydrogeology 

The geology of Shooter' Hill and the urrounding 
area wa fir t urveyed at the 1 :63 360 cale by Wil
liam Whitaker and publi hed in 1 68 as part of Old 
Serie Sheet 1. It wa re urveyed at the 1: 10 560 
scale by C. E. N. Bromehead and publi hed in 
1924 at 1 :63 360 cale as part of New Serie Sheet 
271 (Dartford), accompanied by a memoir (Dewey 
et al. 1924). Boundaries on the current map at 
1:50 000 cale (BGS 199 ) largely follow tho e of 
Bromehead, and a memoir (Elli on 2004) reviews 
current knowledge of the area within the broader 
framework of the London region. 

The lower lope of Shooter's Hill are underlain 
by the London Clay Fom1ation of Eocene age 
(Fig. 5). Thi i a tiff grey to blue-grey fissured, 
ilty clay, often thoroughly bioturbated, so that 

there i a uniform lithology throughout. At outcrop 
it i oxidized to a brown colour which is generally 
3- 6 min thickne s. The top few metres ofunweath
ered clay and the bottom part of the weathered 
profile contain selenite (gypsum~ a~ crystals up to 
everal centimetres in length. Pyrite is also co~on 

throughout, a are carbonate concretion of varyrng 
ize (Elli on 2004). The upper part of the London 
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Abstract: Coral features am~? d ealthy people exhibited their exotic riches and Jewels. Pet
sixteenth century onwards, no es an ; p J hn XXI was also a doctor. This paper surveys the 
rus Hispanus (c. 1215-77), consecradte od~e. o ·n Petru' s Hispanus ' work within the folklore and 
. f 1 an amulet an a me icme 1 . 
importa~cel o ~~~;ona; of the time and in the framework of ancient litho_therapy, bringing the ther-
:~::rcd~~: !\oral into relationship with its chemical compound calcium carbonate. 

The coral stone 

Corals are skeletons secreted by small ma_rine c_ni
darian animals, known as polyps. Corals m white, 
rose red and blue are composed of calcium carbon
ate. 

1

Red and rose corals from the Mediterranean 
Sea have been popular since antiquity and commer
cialized in Europe, India and Arabia (Woodward & 
Harclins 1992). Black corals, described as arboreal, 
po sessing 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 
Valdes 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 tran lation of a Greek lapi
dary, Damigeron 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 a an 
apotropaic device and as a medicine. The Orphei 
Lithica Kerigmata summarize the alleged virtues 
of coral. It was considered in magic to help to 
carry out challenging tasks, in hunting, as a trong 
protective against all kinds of dangers and wa 
thought to help ward off danger 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, ~t would 
protect from poisons. Supposed!~, whe~ d1ssolve_d 
in pure wine coral was very effecttve agamst 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 Cambnan to 
Recent. Fossil coral may have been identified in 
the Damigeron-Evax lapidary, according to three 
Spanish palaeontologists (Lifian 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 u e (Garcia Valdes 2002, pp. 288-351 ). 
Dioscorides (V, 121) described the coral as litho
dendros (tree of tone), looking like a marine plant 
which harden when it emerges from the deep ea 
and comes into contact with air. He praised the red 
coral which he aid resembled sandyx, a Syrian 
pigment. Coral was de cribed as a fragile homo
geneous substance, similar to moss and seaweed. 
Dioscorides cited it medicinal uses a helping to 
remove excre cences, softening eye scars and filling 
tooth cavities. Supposedly it was effective in the 
treatment of blood-stained sputum and helpful in 
the treatment of urinary disturbances. When drunk 
in water, it was believed to reduce the enlargement 
of the pleen (Fig. 3). Dioscorides (V, 122) de -
cribed the black coral as possessing the same heal
ing properties (Garcia Valdes 2002, pp. 333-334) 
(Fig. 4). 
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the naturalia in the Cabinets of Curiosities in whic?, from the 
Abstract: Coral features am~? d ealthy people exhibited their exotic riches and Jewels. Pet
sixteenth century onwards, no es an ; p J hn XXI was also a doctor. This paper surveys the 
rus Hispanus (c. 1215-77), consecradte od~e. o ·n Petru' s Hispanus ' work within the folklore and 
. f 1 an amulet an a me icme 1 . 
importa~cel o ~~~;ona; of the time and in the framework of ancient litho_therapy, bringing the ther-
:~::rcd~~: !\oral into relationship with its chemical compound calcium carbonate. 

The coral stone 

Corals are skeletons secreted by small ma_rine c_ni
darian animals, known as polyps. Corals m white, 
rose red and blue are composed of calcium carbon
ate. 

1

Red and rose corals from the Mediterranean 
Sea have been popular since antiquity and commer
cialized in Europe, India and Arabia (Woodward & 
Harclins 1992). Black corals, described as arboreal, 
po sessing 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 
Valdes 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 tran lation of a Greek lapi
dary, Damigeron 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 a an 
apotropaic device and as a medicine. The Orphei 
Lithica Kerigmata summarize the alleged virtues 
of coral. It was considered in magic to help to 
carry out challenging tasks, in hunting, as a trong 
protective against all kinds of dangers and wa 
thought to help ward off danger 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, ~t would 
protect from poisons. Supposed!~, whe~ d1ssolve_d 
in pure wine coral was very effecttve agamst 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 Cambnan to 
Recent. Fossil coral may have been identified in 
the Damigeron-Evax lapidary, according to three 
Spanish palaeontologists (Lifian 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 u e (Garcia Valdes 2002, pp. 288-351 ). 
Dioscorides (V, 121) described the coral as litho
dendros (tree of tone), looking like a marine plant 
which harden when it emerges from the deep ea 
and comes into contact with air. He praised the red 
coral which he aid resembled sandyx, a Syrian 
pigment. Coral was de cribed as a fragile homo
geneous substance, similar to moss and seaweed. 
Dioscorides cited it medicinal uses a helping to 
remove excre cences, softening eye scars and filling 
tooth cavities. Supposedly it was effective in the 
treatment of blood-stained sputum and helpful in 
the treatment of urinary disturbances. When drunk 
in water, it was believed to reduce the enlargement 
of the pleen (Fig. 3). Dioscorides (V, 122) de -
cribed the black coral as possessing the same heal
ing properties (Garcia Valdes 2002, pp. 333-334) 
(Fig. 4). 
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