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I 

An Ocean Turned to Stone 

She sells sea-shells on the sea-shore, 

The shells she sells are sea-shells, I 'm sure 

For if she sells sea-shells on the sea-shore 

Then I 'm sure she sells sea-shore shells. 

Tongue-twister by Terry Sullivan, 1 9 0 8 , 

associated with Mary Anning 

On the south coast of England at L y m e Regis in D o r s e t , the cliffs 

t o w e r o v e r the surrounding landscape. T h e t o w n hugs the coast 

under the lee of a hill that p r o t e c t s i t f r o m the s o u t h - w e s t e r l y w i n d . To 

the w e s t , the harbour is she l tered by the C o b b , a long , curl ing sea wall 

s tretching out into the English Channel — the waves breaking ceaselessly 

along its p e r i m e t e r . To the east , the boundary of the local graveyard 

clings to the disintegrat ing C h u r c h Cli f fs , wi th l i c h e n - c o v e r e d grave

stones ju t t ing out to the sky at a w k w a r d angles . B e y o n d this runs the 

dark, forbidding crag face o f Black V e n , d a m p f r o m sea spray. T h e land

scape then levels o f f across ex tens ive sweeps o f c o u n t r y , to w h e r e the 

cliffs dip to the t o w n of C h a r m o u t h , b e f o r e rising sharply again to f o r m 

the great heights o f G o l d e n C a p . 

At the beginning of the n i n e t e e n t h c e n t u r y , according to local folk

l o r e , the stones on L y m e Bay w e r e cons idered so dist inct ive that 

smugglers running ashore on 'b l ind ' nights k n e w their w h e r e a b o u t s jus t 

f r o m a handful of p e b b l e s . H o w e v e r , i t was n o t only smugglers and 

pirates w h o b e c a m e familiar with the peculiari t ies of these famous cliffs. 

J 
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T h r o u g h a series of co inc idences and discoveries L y m e Bay soon 

b e c a m e k n o w n as o n e of the main areas for fossil hunting. Locked in the 

layers of shale and l i m e s t o n e k n o w n as the 'b lue lias' w e r e the secrets 

of a vast , anc ient o c e a n n o w t u r n e d to s t o n e , the first c lue to an 

u n k n o w n w o r l d . 

In 1 7 9 2 , war e r u p t e d in E u r o p e and i t b e c a m e dangerous for the 

English gentry to travel on the C o n t i n e n t . Many of the w e l l - t o - d o classes 

adopted the resor t s o f the south coast o f England. T h e dramat ic scenery 

around L y m e Bay b e c a m e a favouri te a m o n g those w h o spent part of the 

season at Bath. In the s u m m e r , smart carriages o f ten lined the Parade and 

the s t e e p , n a r r o w s treets that nest led into the hil ls ide. T h e novelist Jane 

Austen was a m o n g those w h o visited early in the n ine teenth c e n t u r y . She 

was c h a r m e d by the High S t r e e t , ' a lmost hurrying into the s e a ' , and ' the 

very beautiful l ine o f cliffs s t re tching out to the e a s t ' . T h e C o b b curving 

around the h a r b o u r b e c a m e the dramat i c set t ing for scenes in her n e w 

novel Persuasion. It was h e r e that Louisa M u s g r o v e fell ' l i feless . . . her 

eyes c l o s e d , her face like d e a t h ' , and was nursed back to health by the 

r o m a n t i c sea captain. 

J a n e A u s t e n ' s le t ters to h e r s is ter , Cassandra, reveal that during her 

short stay she m e t an artisan in the t o w n by the n a m e of Richard Anning. 

He was s u m m o n e d to value the b r o k e n lid of a b o x and, according to 

J a n e A u s t e n , was a sharp dea ler . She to ld h e r sister that Anning 's esti

m a t e , at five shill ings, was ' b e y o n d the value of all the furniture in the 

r o o m t o g e t h e r ' . 

R ichard Anning , even as a skil led c a r p e n t e r , struggled to make a 

living. T h e b lockade of European por ts during the N a p o l e o n i c W a r s had 

caused severe food shortages . W i t h no E u r o p e a n c o r n available, the 

pr ice of wheat had risen sharply, f r o m 43 shillings a quar ter in 1 7 9 2 just 

b e f o r e the w a r , to 1 2 6 shillings in 1 8 1 2 . S ince bread and cheese was the 

staple diet for many in the southern c o u n t i e s , the spiralling pr ice of a loaf 

caused great suffer ing. W a g e s did n o t rise during this p e r i o d , and in 

many distr icts w o r k e r s r e c e i v e d a s u p p l e m e n t f r o m the parish to enable 

t h e m to buy b r e a d . Industrious labourers ef fect ively b e c a m e paupers 

relying on parish char i ty , and t h e r e was a real fear of starvation. W h i l e 

4 
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the g e n t r y , gl impsed b e y o n d sweeping parklands in their country 

estates , benef i ted f r o m high prices and s e e m e d impervious to the ef fects 

of w a r , the p o o r began to r io t . T h e f laming r ick or barn b e c a m e a symbol 

of the t i m e s . Richard Anning was h i m s e l f a r ingleader of o n e protes t 

over food shortages . 

In rural D o r s e t , the p o o r w e r e not only hungry , but with a shortage 

of fuel they also faced d a m p , co ld condi t ions and s o m e t i m e s w o r s e . 

Richard Anning and his w i f e , M o l l y , lived in a c o t t a g e in a cur ious array 

o f houses built on a br idge o v e r the m o u t h of the R i v e r L y m . On o n e 

occas ion , they a w o k e to find that ' the g r o u n d f loor of their h o m e had 

been washed away during the n ight ' . T h e i r m o d e s t h o m e had s u c c u m b e d 

to an ' except ional ly rough sea which had w o r k e d the h a v o c ' . 

T h e desire to k e e p w a r m could have lain behind a tragedy that befel l 

the Annings ' e ldest chi ld , M a r y , a t Chr is tmas in 1 7 9 8 . T h e e v e n t was 

r e p o r t e d starkly in the Bath Chronicle: 'A chi ld , four years of age , of Mr 

R. Anning, a cabinet m a k e r of L y m e , was left by the m o t h e r about five 

minutes . . . in a r o o m w h e r e there w e r e s o m e shavings by a fire . . . T h e 

gir l ' s c lothes caught f ire and she was so dreadfully burnt as to cause her 

dea th . ' W h e t h e r Mary was huddling t o o c lose to the f lames for w a r m t h , 

or accidentally s t u m b l e d , is not k n o w n . I t i s k n o w n , h o w e v e r , that h e r 

distraught m o t h e r , on the birth of their n e x t daughter six m o n t h s la ter , 

called her Mary in m e m o r y of her dead s ister . 

Naming a n e w b o r n af ter a child that had died was a c o m m o n pract ice 

at a t i m e when a quar te r of p o o r infants died in their first year and half 

w e r e dead b e f o r e the age of f ive . Many w e r e undernour ished and readily 

succumbed t o c o n s u m p t i o n , p n e u m o n i a , s m a l l p o x , meas les o r o t h e r 

diseases. Apart f r o m the sudden death of the i r e ldest daughter M a r y , the 

Annings had already lost t w o o t h e r ch i ldren , Mar tha and H e n r y , by the 

year 1 8 0 0 . But fate was to i n t e r v e n e in an u n e x p e c t e d way in the young 

life of the second Mary Anning. 

That s u m m e r , w h e n Mary was just o n e year o l d , n e w s reached L y m e 

Regis that a tour ing c o m p a n y of r iders was to p e r f o r m near the t o w n . 

A m o n g the e n t i c e m e n t s w e r e a display of vault ing, r iding stunts and a 

lo t tery , with prizes such as c o p p e r t ea -ke t t l es and legs of m u t t o n . T h e 

5 
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arrival of the travell ing p e r f o r m e r s was a w e l c o m e distract ion for the 

local inhabitants , and c r o w d s of p e o p l e t r e k k e d past the church and the 

gaol n e a r the Annings ' house to the equestr ian s h o w , set in a field on 

the outskir ts of t o w n . M a r y was taken along in the care of a local nurse , 

M r s El izabeth Hasking. 

By late a f t e r n o o n a heavy t h u n d e r s t o r m d e v e l o p e d , but the c rowds 

w o u l d n o t d isperse , perhaps l ingering to see w h o had w o n the lo t tery . 

T h e n , in the w o r d s of the local s c h o o l m a s t e r , G e o r g e R o b e r t s : ' a vivid 

discharge of e l e c t r i c fluid ensued , fo l lowed by the m o s t awful clap of 

thunder that any present e v e r r e m e m b e r e d hear ing, which r e - e c h o e d 

around the f ine cliffs of L y m e Bay. All appeared deafened by the crash. 

Af ter a m o m e n t a r y pause a m a n gave the alarm by point ing to a group 

that lay mot ion less under a t r e e . ' 

T h e r e w e r e t h r e e dead w o m e n , a m o n g t h e m M a r y ' s nurse , 

El izabeth, w h o s e hair , a rm and cap along the right side w e r e ' m u c h 

burnt and the flesh w o u n d e d ' . She was still holding the baby, w h o was 

insensible and could not be r o u s e d . T h e second Mary Anning, k n o w n 

to be 'dear to her p a r e n t s ' , was carr ied back to L y m e , 'in appearance 

d e a d ' . But w h e n bathed in hot w a t e r , gradually she was revived, to the 

' joyful e x c l a m a t i o n s o f the assembled c r o w d ' . A c c o r d i n g to the family, 

this was a turn ing-point for the young Mary Anning: 'She had been 

a dull child b e f o r e but a f ter this acc ident she b e c a m e lively and 

in te l l igent . ' 

As M a r y g r e w o l d e r , she t o o k a keen in teres t in helping her father 

ga ther fossil ' c u r i o s ' f r o m the b e a c h to sell to tour is ts . In the early part 

o f the c e n t u r y , Richard Anning had several m o r e chi ldren to support : 

the boys J o s e p h , H e n r y , Percival and Richard and another daughter , 

E l izabeth . To supplement his m e a g r e i n c o m e as a c a r p e n t e r , Mary and 

her fa ther set up a curiosi ty table outs ide their h o m e to sell their wares 

to the tour is ts . H o w e v e r , selling fossils was a compet i t ive business . 

O n e c o l l e c t o r , cal led the ' C u r i - m a n ' o r Captain Cury and k n o w n 

locally as a ' c o n f o u n d e d r o g u e ' , would in tercept the coaches and sell 

spec i me ns to t ravel lers on the E x e t e r to London t u r n p i k e . A n o t h e r ill-

fated c o l l e c t o r was Mr Cruikshanks , w h o could of ten be seen along the 
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shorel ine with a long pole like a garden h o e . W h e n Cruikshanks lost 

the small st ipend support ing h i m , leaving nothing but a tiny i n c o m e 

f rom the sale of cur ios , he c losed the a c c o u n t of his miserable e x i s t e n c e 

and c o m m i t t e d suicide by leaping o f f the G u n - C l i f f wall in the c e n t r e of 

L y m e into the sea. 

No o n e could explain what these ' c u r i o s ' w e r e . Petr i f ied in the rocks 

on the shore w e r e strange shapes, like f ragments of the b a c k b o n e of a 

giant , u n k n o w n c r e a t u r e . T h e s e w e r e sold locally as ' v e r t e b e r r i e s ' . 

T h e r e w e r e e n o r m o u s pointed t e e t h , thought to be der ived f r o m alli

gators or c rocodi les . Re l i cs of ' c rocodi l ian snouts ' had b e e n r e p o r t e d in 

the region for several years . T h e r e w e r e also pret ty fossil shells and 

s tones , called ' J o h n D o r y ' s b o n e s ' o r ' ladies ' f i n g e r s ' . 

At the t i m e , throughout England, superst i t ions abounded about the 

meaning of fossils. T h e beautiful a m m o n i t e s , cal led ' c o r n e m o n i u s ' in 

the local dia lect , with their e legant whor ls l ike the coils of a cur led-up 

serpent , w e r e also k n o w n as ' s n a k e - s t o n e s ' . T h e sub jec t o f the wi ldest 

speculat ion, such s tones w e r e thought in ear l ier centur ies to have 

magical p o w e r s , and could even serve as an o r a c l e . T h e a m m o n i t e , i t 

was be l i eved , could br ing ' p r o t e c t i o n against serpents and be a c u r e for 

bl indness, i m p o t e n c e and b a r r e n n e s s ' . Occas ional ly a snake ' s head 

would be painted on the coils to be used as a c h a r m . But snake-s tones 

w e r e not always a s y m b o l of g o o d f o r t u n e . In s o m e regions i t was 

thought that they w e r e originally p e o p l e , w h o for the i r c r i m e s w e r e first 

turned into snakes and then cast into s t o n e . By divine re t r ibut ion anyone 

w h o was evil could be turned to dust , just as L o t ' s wife had b e e n turned 

into a pillar of salt. 

T h e r e w e r e o t h e r strange cur ios , t o o , such as the long, pointed 

b e l e m n i t e s . T h e s e w e r e said to be thunderbo l t s used by G o d , k n o w n 

colloquially as 'devi l ' s f ingers ' or ' S t P e t e r ' s f ingers ' . T h e s e also had 

special p o w e r s . According to ancient tradit ion p o w d e r e d b e l e m n i t e s 

could cure infect ions in h o r s e s ' e y e s , and w a t e r in which b e l e m n i t e s had 

been dipped was even thought to c u r e horses o f w o r m s . 

T h e fossils that r e s e m b l e d f ragments of real c rea tures l ike snakes 

or crocodi les defied explanat ion . Myths of the t i m e give tantalising 

7 
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Lithograph ( 1 8 2 5 ) of the Cobb at Lyme in which 

the figure is thought to be Mary Anning. 

insights. S o m e held that they w e r e the ' s e e d ' or ' spir i t ' o f an animal , 

spontaneously g e n e r a t e d d e e p within the ear th , which would then g r o w 

in the s t o n e . A c c o r d i n g to o t h e r s , fossils w e r e G o d ' s in ter ior ' o r n a m e n t ' 

o f the ear th , just as f lowers w e r e the e x t e r i o r o r n a m e n t . T h e y might 

even have b e e n planted by G o d as a test of faith! Af ter all , i f they w e r e 

the remains of real animals that had o n c e thr ived , how had they 

b u r r o w e d their way d o w n so d e e p into the rocks? And why would any 

c r e a t u r e do this? Al ternat ive ly , i f the rocks had f o r m e d gradually around 

t h e m , long af ter the animals had per ished, this implied that G o d ' s 

C r e a t i o n had o c c u r r e d o v e r a per iod of t i m e , not in a few days as 

descr ibed in G e n e s i s . E n t o m b e d in the s tony cliff-face was a mystery 

b e y o n d explanat ion . 

At the beginning of the n ine teenth century many had absolute faith in 

the w o r d o f the B ib le . T o t h e m , the m o s t convinc ing explanat ion was 
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that these w e r e the remains of c rea tures that had died during N o a h ' s 

Flood and had b e e n buried as the ear th ' s crust r e - f o r m e d . Although 

there are no r e c o r d s of Mary Anning ' s v iew as a chi ld , i t s e e m s likely that 

this was the f r a m e w o r k of co lourful fo lk lore and unyielding rel igious 

be l ie f that i n f o r m e d h e r searches along the cliffs o f L y m e Bay. 

Mary b e c a m e skilled at searching for ' c r o c o d i l e s ' . Laid out on the table 

be fore their house w e r e giant bones o f ' C r o c o d i l e s ' , ' A n g e l s ' W i n g s ' , 

'Cupid ' s W i n g s ' , ' V e r t e b e r r i e s ' , and ' C o r n e m o n i u s ' . H e r searches o n 

the beach made her m o t h e r M o l l y Anning very angry , as , according to 

R o b e r t s the s c h o o l m a s t e r , 'she cons idered the pursuit ut ter ly r id icu lous ' . 

I t was also dangerous . R a i n w a t e r endlessly perco la t ing through layers of 

soft shales and clays caused f requent m u d slides and rockfa l l s , especially 

in w i n t e r . T h e r e was also the risk of be ing caught by the sea as the fossils, 

revealed by e r o s i o n , had to be r e m o v e d b e f o r e the t ide turned and the 

waves washed t h e m away. S o m e t i m e s Mary and her father w e r e t rapped 

by the rising waves b e t w e e n the sea and the cl iffs , and had to struggle up 

the slippery r o c k f a c e to safety. On o n e o c c a s i o n , R ichard Anning was 

caught in a landslide as part of the C h u r c h Cliffs col lapsed into the sea, 

and narrowly escaped be ing carr ied d o w n with the r o c k s and crushed on 

the beach b e l o w . 

O n e night in 1 8 1 0 , h o w e v e r , Anning was n o t so lucky w h e n , taking 

a shortcut to C h a r m o u t h , he strayed f r o m the path and fell o v e r the 

t reacherous cliffs at Black V e n . He was severely w e a k e n e d by his injuries 

and soon s u c c u m b e d to the e n d e m i c c o n s u m p t i o n and died. M o l l y and 

the chi ldren w e r e des t i tute . T h e y had no savings; i n d e e d , R ichard 

Anning had left his family wi th £ 1 2 0 w o r t h of d e b t , a large sum at a t i m e 

w h e n the average l a b o u r e r ' s wage was around 1 o shillings a w e e k . T h e r e 

was no way that M o l l y could readily pay back such a d e b t . As a resul t , 

she was obl iged to face the humil iat ing p r o s p e c t of appealing for help 

f r o m the O v e r s e e r s of the Parish P o o r . I t was a cons iderable mis for tune 

for an artisan family. 

U n d e r the old P o o r Laws dating f r o m T u d o r t i m e s , the pover ty-

str icken could be a c c o m m o d a t e d in o n e of f i f teen thousand P o o r Houses 

in England, w h e r e inmates struggled with condi t ions recognisable f r o m 
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the pages of Char les D i c k e n s . Alternat ively the p o o r received ' o u t d o o r 

p o o r r e l i e f , as in the case of the Annings , which enabled t h e m to stay in 

their o w n h o m e whi le rece iv ing a s u p p l e m e n t f r o m the parish. Although 

condi t ions on o u t d o o r r e l i e f varied across distr ic ts , i t was usually a 

miser ly a m o u n t for food and c lo th ing , or s o m e t i m e s given in kind as 

bread and p o t a t o e s . T h e average w e e k l y p a y m e n t on o u t d o o r p o o r re l ie f 

was t h r e e shillings at a t i m e w h e n the m i n i m u m n e e d e d to scrape a living 

was six or seven shillings a w e e k . Paupers w e r e thus dependent on 

charity or could appeal to relat ives for support . O l d e r chi ldren w e r e 

e x p e c t e d to help out with any n u m b e r of tasks — horse holding, running 

as m e s s e n g e r s , and c leaning or o t h e r d o m e s t i c w o r k . I t was c o m m o n for 

those on p o o r r e l i e f to be severely malnour i shed , and the hardships the 

Anning family e n d u r e d w e r e so severe that of all the ch i ldren , only Mary 

and Joseph w e r e to survive. 

W h i l e J o s e p h , M a r y ' s e lder b r o t h e r , was apprent iced to an uphol

s t e r e r , Mary c o n t i n u e d to search the beach for fossils. O n e day she found 

a beautiful a m m o n i t e , or s n a k e - s t o n e . As she carr ied her t rophy f r o m the 

beach a lady in the s t ree t o f fered to buy it for half a c r o w n . F o r Mary this 

was weal th i n d e e d , enough to buy s o m e b r e a d , m e a t and possibly tea and 

sugar for a w e e k . F r o m that m o m e n t she 'fully d e t e r m i n e d to go down 

upon the beach again ' . 

D u r i n g 1 8 1 1 — the e x a c t date i s n o t k n o w n J o s e p h m a d e a r e m a r k 

able discovery while he was walking along the b e a c h . Buried in the shore 

b e l o w Black V e n , a strange shape caught his e y e . As he unear thed the 

sand and shale, the giant head of a fossilised c rea ture slowly appeared, 

four feet long , the j aws f i l led wi th sharp in ter locking t e e t h , the eye 

sockets huge like saucers . On o n e side of the head the b o n y eye was en

t i r e , staring out a t h im f r o m s o m e u n k n o w n past. T h e o t h e r eye was 

d a m a g e d , deeply e m b e d d e d in the b r o k e n b o n e s of the skull . Joseph 

immedia te ly hired the help of t w o m e n to assist h im and uncovered what 

was thought to be the head of a very large c r o c o d i l e . 

J o s e p h s h o w e d M a r y w h e r e he had found the e n o r m o u s skull , but 

s ince that sect ion of the beach was c o v e r e d by a mud slide for many 

m o n t h s af terwards i t was difficult to look for m o r e rel ics of the c r e a t u r e . 

I o 



A N O C E A N T U R N E D T O S T O N E 

Nearly a year elapsed b e f o r e M a r y , w h o was still scarce ly m o r e than 

twelve or th i r teen , c a m e across a f ragment of fossil bur ied nearly t w o 

feet deep on the s h o r e , a short distance f r o m w h e r e J o s e p h had found the 

head. 

W o r k i n g with her h a m m e r around the r o c k , she found large v e r t e 

brae , up to three inches w i d e . As she u n c o v e r e d m o r e , i t was possible to 

glimpse ribs buried in the l i m e s t o n e , several still c o n n e c t e d to the v e r t e 

brae . She gathered s o m e m e n to help h e r e x t r a c t the fossils f r o m the 

shore . Gradual ly , they revealed an e n t i r e b a c k b o n e , m a d e up of sixty 

ver tebrae . On o n e s ide, the shape o f the ske le ton could be clearly seen ; 

it was not unlike a huge fish with a long tail . On the o t h e r s ide, the r ibs 

w e r e ' forced down upon the ver tebrae and squeezed into a mass ' so that 

the shape was harder to d i scern . As the fantastic c r e a t u r e e m e r g e d f r o m 

its ancient t o m b they could see this had been a giant an imal , up to seven

teen feet l o n g . 

N e w s spread fast through the t o w n that M a r y Anning had m a d e a 

t r e m e n d o u s discovery : an ent i re c o n n e c t e d s k e l e t o n . T h e local lord of 

the m a n o r , Henry H o s t c H e n l e y , bought i t f r o m her for £ 2 3 : enough t o 

feed the family for wel l o v e r six m o n t h s . 

The skull of the unknown beast found by Joseph Anning in 18 1 1 , 

now in the Natural History Museum, London. 
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T h e strange c r e a t u r e was first public ly displayed in B u l l o c k ' s M u s e u m 

in Piccadil ly in the hear t of L o n d o n . I t qui te baffled the scholars w h o 

c a m e to visit , as t h e r e was no scienti f ic c o n t e x t in England within which 

they could readily m a k e sense of the giant fossil b o n e s . Geo logy was in 

its infancy and palaeonto logy did n o t ex is t . T h e pecul iar ' c r o c o d i l e ' , 

with its jaw set in a d i sconcer t ing smi le and its e n o r m o u s bony eyes , was 

s o m e t h i n g inexpl icable f r o m the pr imeval w o r l d . In the words of a 

r e p o r t in Char les D i c k e n s ' s j o u r n a l , All the Year Round, there was to be a 

' t e n year siege b e f o r e the m o n s t e r f inal ly s u r r e n d e r e d ' and revealed its 

long-bur ied secre ts to the g e n t l e m e n of s c i e n c e . Nearly a decade was to 

elapse b e f o r e the e x p e r t s could even agree on a n a m e for the ancient 

c r e a t u r e . 

As n e w s of M a r y Anning ' s discovery reached scholarly c irc les in London 

and b e y o n d , o n e of the first to visit h e r at L y m e Regis was W i l l i a m 

Buck land , a F e l l o w of the prest igious C o r p u s Christ i C o l l e g e at O x f o r d 

Univers i ty . Engravings of W i l l i a m Buckland portray a serious m a n , with 

even features and a broad expanse of forehead . Invariably, in these 

per iod poses , he is holding s o m e fossil and formal ly at t i red in s o m b r e 

b lack academic r o b e s , looking the e p i t o m e o f the n ine teenth-century 

sc ient is t . T o those w h o k n e w h i m , h e was r e n o w n e d for qualities o t h e r 

than this s tern and imposing i m a g e . 

' D r Buck land ' s w o n d e r f u l conversat ional p o w e r s w e r e as i n c o m 

municab le as the b o u q u e t of a b o t t l e of c h a m p a g n e , ' w r o t e Storey 

M a s k e l y n e , o n e of his O x f o r d co l leagues . ' I t was a t the feast of reason 

and the f low of social and intel lectual in te rcourse that Buckland shone . 

A m e r r i e r man within the l imit of b e c o m i n g mir th I never spent an 

h o u r ' s talk withal . Noth ing c a m e amiss with him f r o m the creat ion of 

the w o r l d , t o the latest n e w s i n t o w n . . . I n bui ld, look and m a n n e r h e 

was a thorough English g e n t l e m a n , and was appreciated within every 

c i r c l e . ' 

Although Buckland had a wide range of interests his greates t passion 

was for ' u n d e r g r o u n d o l o g y ' , as he cal led the n e w sub j e c t of geology. 

Many of his holidays f r o m O x f o r d w e r e spent a t L y m e , w h e r e he e x -
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plorcd the cliffs 'with that geologica l c e l e b r i t y , M a r y Anning, in whose 

company he was to be seen wading up to his knees in the sea , searching 

for fossils in the blue l ias ' . At his lodgings by the sea , Buckland 's break

fast table was ' loaded with beefs teaks and B e l e m n i t e s , tea and 

T e r e b r a t u l a , muffins and M a d r e p o r e s , toast and T r i l o b i t e s , every table 

and chair as well as the f loor occupied with fossils and r o c k s , ear th , clays 

and heaps of b o o k s , his breakfast h o u r be ing the only t i m e that the 

co l lec tors could be sure of finding h i m , to br ing their contr ibut ions and 

rece ive their pay ' . 

Born in the village of A x m i n s t e r six mi les inland f r o m the D o r s e t 

coast , Buckland was no s t ranger to the impress ive cliffs at L y m e . Since 

his ch i ldhood, the rocks of this region had enchanted h i m . ' T h e y w e r e 

my geological s c h o o l , ' he w r o t e , ' they stared me in the face , they w o o e d 

me and caressed m e , saying at every t u r n , Pray, Pray, be a g e o l o g i s t ! ' 

His father , the R e v e r e n d Charles Buckland, had e n c o u r a g e d his en

quiring approach to natural h is tory . Fo l lowing an acc ident , Char les 

Buckland was blind for the last t w e n t y years of his l i fe , but t o g e t h e r 

father and son had e x p l o r e d the local quarr ies , the young W i l l i a m 

describing every detail of the beautiful fossil shells that his father could 

only touch . T h e b o y ' s e x c e p t i o n a l ' ta lent and industry ' w e r e n o t e d by 

his u n c l e , a Fe l low at O x f o r d Univers i ty , w h o s teered W i l l i a m ' s edu

cat ion, first to W i n c h e s t e r and then on to C o r p u s Christ i C o l l e g e . 

W h e n W i l l i a m Buckland descended f r o m his carr iage in the city of 

famous spires at the turn of the n i n e t e e n t h c e n t u r y , he had soon found 

that the university was s teeped in an Anglican tradit ion in which the 

Scr iptures , for m a n y , w e r e the key to understanding our h is tory , and 

fossils w e r e in terpre ted in this c o n t e x t . M o s t of the co l lege lec turers 

took Holy O r d e r s and a d v a n c e m e n t was principally through the 

Anglican C h u r c h . Buckland was himself ordained in 1 8 0 9 and e l e c t e d a 

Fel low in the same year . 

At the t i m e , m o r e than a hundred years b e f o r e r a d i o m e t r i c dating was 

to dispel any l ingering doubts about the vast antiquity of the g l o b e , i t 

was impossible to prove with cer ta inty its e x a c t age . F o r o v e r t w o 

centur ies , leading scholars had tr ied to solve this puzzle by taking the 
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Bible as e v i d e n c e . Studies of the earth w e r e carr ied out by classicists, 

w h o could analyse sacred writ ings in H e b r e w , Latin or G r e e k . In i 6 c o 

the Archbishop o f A r m a g h , J a m e s U s s h e r , had conc luded that G o d 

crea ted the earth the night preceding Sunday 2 3 O c t o b e r , 4 , 0 0 4 years 

b e f o r e the bir th of Chr is t . His calculat ion had been made by adding 

t o g e t h e r the life spans o f the descendants o f A d a m , c o m b i n e d with 

k n o w l e d g e of the H e b r e w calendar and o t h e r biblical r e c o r d s . His dating 

of the ear th , far f r o m being r id iculed , was a c c e p t e d as an e x c e l l e n t piece 

of historical scholarship, and fo l lowing his lead, the study of chronology 

using sacred t e x t s b e c a m e an established approach for the n e x t t w o 

hundred years . 

O t h e r m e t h o d s of dating the earth w e r e occasional ly put forward . In 

1 7 1 5 , E d m o n d Halley had proposed a n ingenious e x p e r i m e n t t o the 

Royal Soc ie ty in which the ra te of increase in the saltiness of lakes and 

oceans could be ca lcula ted , assuming that they conta ined no salt w h e n 

the g l o b e was c r e a t e d . H o w e v e r , his ideas w e r e not pursued, and Halley 

himself thought his results w e r e likely to c o n f i r m ' the evidence of the 

Sacred W r i t , [that] Mankind has d w e l t about 6 , 0 0 0 Y e a r s ' . 

Apart f r o m reveal ing the age of the ear th , the Bible had o t h e r g e o 

logical impl icat ions that w e r e to p r o v e equally chal lenging for the early 

geologis ts l ike W i l l i a m Buckland. T h e p r o p h e t M o s e s out l ined the story 

of C r e a t i o n in which G o d m a d e the Heavens , the Earth and every living 

thing in just seven days. In the biblical Crea t ion story all c reatures w e r e 

made s imultaneously . T h e r e is no prehis tory in the B ib le , and no prehis

t o r i c animals . 

M o s e s also descr ibed a universal F lood in which 'all the fountains of 

the great d e e p and the w i n d o w s of heaven w e r e o p e n e d ' , and the ent i re 

face of the earth was wiped o u t , des troying all c reatures e x c e p t the 

few saved in N o a h ' s A r k . Sacred t e x t s w e r e scrutinised so as to shed 

m o r e light o n these e v e n t s . O n e highly respec ted seventeenth-century 

natural ist , a G e r m a n Jesu i t , Athanasius K i r c h e r , produced a detailed 

paper on the d imens ions of the Ark and its animal c o n t e n t s . This 

approach was still f lourishing in 1 8 1 c , w h e n the R e v e r e n d Stephen 

W e s t o n studied changing p l a c e - n a m e s in H e b r e w and G r e e k and 
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claimed to locate the very site w h e r e N o a h ' s Ark c a m e to land — on one 

of the highest mounta ins of the earth in T i b e t . 

At O x f o r d , W i l l i a m Buckland k n e w that anomal ies unear thed in the 

rocks during the e ighteenth c e n t u r y had chal lenged rel igious scholarship. 

Many stones r e s e m b l i n g c rea tures or plants had b e e n u n c o v e r e d in loca

tions that defied explanat ion . H o w could i t be that sea shells w e r e found 

on the peaks of the highest mounta ins? W a s this ev idence for the F lood 

and, i f so , h o w had such vast a m o u n t s of w a t e r b e e n suddenly g e n e r a t e d 

and then fallen away? Savants w e r e hard-pressed to explain why stones 

that looked just like animal t e e t h w e r e found deeply e m b e d d e d in solid 

r o c k , or h o w plants had b e c o m e petr i f ied within layers of coa l . I f fossils 

w e r e the remains o f animals , why w e r e b o n e s o f tropical animals found 

in cold nor thern regions? Had the c l imate b e e n myster ious ly inverted? 

Stranger sti l l , why was it that fossils r e s e m b l i n g fish bur ied in o n e r o c k 

could be c o v e r e d by layers of r o c k that conta ined only land animals , and 

in turn have shells and sea plants in the r o c k s above? This s e e m e d to 

provide evidence of astonishing disorder and devastat ion, which was 

hard to understand if the w o r l d was purposeful ly designed in seven days 

by the Almighty C r e a t o r . 

By the late e ighteenth century scholars w e r e making progress in 

understanding the history of the ear th , n o t by taking the Bible as 

ev idence , but the rocks t h e m s e l v e s . O n e of the spurs for this was the 

g r o w t h of the mining industry in parts of N o r t h e r n E u r o p e such as 

Thuringia and S a x o n y . I t was here on the present b o r d e r b e t w e e n 

G e r m a n y and Poland that a p ioneer ing t h i n k e r , Abraham W e r n e r , 

created an o r d e r out o f the seemingly haphazard f o r m a t i o n of r o c k s 

beneath the ear th ' s surface . 

Abraham W e r n e r was taken out of school a t Bunzlau w h e n his m o t h e r 

died, and sent to w o r k for his father w h o managed the local i r o n w o r k s 

for the D u k e o f S o l m . H e later e n t e r e d the great Mining A c a d e m y o f 

Fre iberg , w h e r e his teaching on minera logy b e c a m e famous throughout 

E u r o p e . W e r n e r ' s ideas and o t h e r s ' s h o w e d that the ear th ' s crust could 

be classified into four dist inct ca tegor ies o f r o c k , which w e r e always 

found to be in the same o r d e r o f success ion. T h e oldest o f these w e r e the 
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crystal l ine rocks such as gran i te , gneiss and schist , containing no fossils. 

T h e s e b e c a m e k n o w n as the Primary r o c k s , c o r r e s p o n d i n g to the mos t 

pr imit ive per iod of the ear th ' s h is tory , s ince these r o c k s w e r e laid down 

first in the ear th ' s crust . Above these in o r d e r of succession w e r e the 

Transition r o c k s , including g r e y w a c k e s , slates and l i m e s t o n e . O n l y a 

small n u m b e r of fossils could be found h e r e . This was fo l lowed by the 

Secondary p e r i o d , with highly stratif ied r o c k s , sandstones , l imestones , 

gypsum and m a n y o t h e r layers , filled with fossils. Finally, the m o s t 

r e c e n t w e r e the general ly unconsol idated deposits of gravels , sand and 

clays, c o r r e s p o n d i n g to the Tertiary per iod . 

R a t h e r than accept ing that the ear th ' s crust had f o r m e d in a m e r e six 

thousand years , Abraham W e r n e r speculated that the o lder Pr imary and 

Trans i t ion r o c k s had f o r m e d m o r e than a mi l l ion years a g o , by precipi

tat ion f r o m a universal ocean that o n c e enve loped the w h o l e w o r l d . His 

theory impl ied that the o r d e r of rocks he had identif ied in Saxony would 

be found e l s e w h e r e . I f his observat ions w e r e r ight , the c o n s e q u e n c e s of 

his findings w e r e h u g e , as they w e r e p r o o f that locked within the ear th ' s 

crust was ev idence of dist inct per iods in its f o r m a t i o n . By identifying an 

o r d e r in the layers of r o c k , W e r n e r was of fer ing the w o r l d a gl impse of 

preh is tory . 

Even m o r e p e r p l e x i n g amid the l e c t u r e - r o o m s of deans and bishops at 

O x f o r d was a n e w t h e o r y put forward by a S c o t s m a n , J a m e s H u t t o n . He 

did n o t a c c e p t W e r n e r ' s view that the o lder r o c k s had precipi tated f rom 

a universal o c e a n , b u t envisaged that they w e r e f o r m e d gradually by 

eros ion and depos i t ion . This led him to speculate that the history of the 

earth was so vast i t was a lmost i m m e a s u r a b l e . 

F r o m his observat ions H u t t o n inferred that the earth was caught in an 

endless cyc le of f o r m i n g and r e - f o r m i n g the landscape: cycles in which 

rivers carr ied s e d i m e n t f r o m the land to the sea; layers of s e d i m e n t 

gent ly accumula ted and c o m p a c t e d into s tone on the sea f l o o r , until 

earth m o v e m e n t s l i f ted the layers out of the sea, folding the di f ferent 

strata to f o r m a n e w landscape. S ince , he reasoned , the e ros ion of land 

and the accumulat ion of s e d i m e n t take mil l ions of years , the only c o n 

clusion was that the landscape had f o r m e d o v e r mi l lennia . In his b o o k , 
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Theory of the Earth, he w r o t e of the e a r t h ' s h is tory , ' t h e r e is no vestige of 

a beginning and no p r o s p e c t of an e n d ' . 

T h e ideas o f H u t t o n , W e r n e r and others o p e n e d the d o o r to an unfa

mil iar landscape as wel l as a vast , u n k n o w n history of the ear th . This 

abyss of geological t i m e was a l m o s t as strangely unbel ievable as the vast-

ness of stellar space o p e n e d up by C o p e r n i c u s in a s t r o n o m y t w o 

centur ies ear l ier . T h e n e w theor ies ques t ioned the long-establ ished 

chronology for the ear th ' s age of Archbishop U s s h e r , and with i t , the 

authority of the B ib le . Many thinkers felt that this was a dangerous 

pursuit . R ichard K i r w a n , Pres ident of the Royal A c a d e m y in Ire land, 

was o n e of several leading thinkers to r idicule H u t t o n ' s c la ims , point ing 

out that this was ' fatal ' to the a c c o u n t in M o s e s and t h e r e f o r e a threat to 

moral i ty . H u t t o n ' s theory was so obviously f lawed that Ki rwan had 

found it quite unnecessary to even read it ! 

W i l l i a m Buck land , brought up in the hear t of the Anglican establish

m e n t but drawn to a r i g o r o u s , scienti f ic approach to gather ing e v i d e n c e , 

was eager to understand the t rue history of the g l o b e within which fossils 

could be c o r r e c t l y u n d e r s t o o d . W i s h i n g to r e c o n c i l e the t w o seemingly 

opposing sides of his n a t u r e , he dedicated h i m s e l f to proving that re l igion 

and sc ience did n o t stand o p p o s e d to each o t h e r , but w e r e c o m p l e m e n 

tary. For h i m , geo logy was a ' m a s t e r s c i e n c e ' through which he could 

investigate the signature o f G o d . 

In i 81 3 , w h e n Buckland was appointed R e a d e r in Minera logy at 

O x f o r d , such was his enthusiasm to m a k e sense of the apparently 

confl ict ing opinions about the ear th ' s history that he e m b a r k e d on a 

detailed study of all the r o c k s of England, travel l ing wi th his f r iend, 

G e o r g e Bellas G r e e n o u g h . G r e e n o u g h had he lped to found the G e o 

logical Society of L o n d o n in 1 8 0 7 . Th is began as a ' l i t t le talking 

Geological D i n n e r C l u b ' in a centra l L o n d o n tavern , and had rapidly 

b lossomed into a scienti f ic soc ie ty which a imed to ' m a k e geologists 

acquainted with each o t h e r , s t imulate the i r zeal . . . and c o n t r i b u t e to 

the advance o f Geologica l S c i e n c e ' . 

T o u r i n g with G r e e n o u g h , Buckland a imed to c o n s t r u c t a geological 

map for the Society of all the strata they could ident i fy , showing the 
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different layers of r o c k in each region and c o m p a r i n g the fossils within 

t h e m . W o u l d the layers o f r o c k in England c o r r e s p o n d to those in the 

European rocks? W h a t did the di f ferent f o r m a t i o n s reveal about pre 

history? 

W i t h infect ious enthus iasm, Buckland also enl isted the support of his 

long-standing f r iend, the intel lectual R e v e r e n d W i l l i a m C o n y b e a r e , 

w h o had graduated f r o m O x f o r d just b e f o r e Buck land , taking a first in 

classics at Chris t Church with ef fort less ease . T h e unconvent iona l party 

also called upon ' the zealous interest of s o m e ladies of high cu l ture at 

Penr ice Cas t le , Lady Mary C o l e and the Misses T a l b o t s ' , and any o t h e r 

l ike-minded individuals they m e t a long the w a y . B u c k l a n d ' s e n e r g e t i c 

and novel approach, which w o u l d n o t be constra ined by centur ies o f 

O x f o r d tradit ion, was v iewed with m o r e than a l i t t le suspicion. 

W h e r e a s m o s t g e n t l e m e n ' s travell ing carriages w o u l d have b e e n of a 

certain standard, with an elegantly appointed in ter ior m a t c h e d , perhaps , 

by a smartly painted e x t e r i o r and with d iscreet u n i f o r m e d staff in a t tend

ance , W i l l i a m Buckland 's carr iage provided a very di f ferent travell ing 

e x p e r i e n c e . T h e sturdy f rame was specially s t rengthened to a l low for 

heavy loads of r o c k s ; the f ront was f i t ted wi th a furnace and i m p l e m e n t s 

for assays and analysis of the minera l c o n t e n t of the s t o n e ; and t h e r e was 

scarcely r o o m to sit amid the curiosi t ies and fossils heaped in to every 

available space . 

Gossip abo u nded , t o o , about Buckland 's o t h e r l i t t le e c c e n t r i c i t i e s . I t 

was the c u s t o m for early geologis ts to carry out their f ie ldwork in the 

full splendour of a g e n t l e m a n ' s suit , wi th academic r o b e s and even a t o p -

hat. W h e n travell ing in the mai l , Buckland was n o t b e y o n d dropping his 

hat and handkerchie f in the road to s top the coach if he spot ted an inter 

esting r o c k . On o n e occas ion he happened to fall asleep on the top of the 

coach . An old w o m a n , eyeing his bulging p o c k e t s with g r o w i n g in teres t , 

eventually c o u l d n ' t resist empty ing t h e m , only to f ind to her astonish

m e n t that the g e n t l e m a n , for all his f inery, had p o c k e t s full of nothing 

but s tones . 

S o m e t i m e s Buckland r o d e a favouri te old black m a r e , usually 

burdened with heavy bags and h a m m e r s . It was said that the m a r e was so 
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a c c u s t o m e d to h e r m a s t e r ' s ways that even if a s tranger was riding h e r , 

she would s top at every quarry and noth ing would persuade her to 

advance until her r ider had d i s m o u n t e d and p r e t e n d e d to e x a m i n e the 

surrounding s tones . Buckland b e c a m e so e x p e r t on the rocks o f England 

that his 'geological n o s e ' could even tell h im his prec ise local i ty. O n c e , 

w h e n riding to L o n d o n with a co l league on a very dark night , they lost 

the i r way. To his f r iend 's as tonishment Buckland d ismounted and, grab

bing a handful of soi l , smel led i t and d e c l a r e d , 'Ah U x b r i d g e ! ' 

W i l l i a m C o n y b e a r e , i t s e e m s , was as zealous in his search for fossils 

as Buck land , and their activities n e v e r failed to a t t ract a t tent ion . O n c e 

on a t o u r t o g e t h e r they e n t e r e d an inn af ter a part icularly long, w e t day 

on the cl i f fs , c o v e r e d in m u d and dir t . T h e t w o deans had fossil bags 

filled to burst ing and p r o c e e d e d to e m p t y out the c o n t e n t s . T h e old 

w o m a n serving the i r meal was said to be ' m u c h puzzled to make out the 

D e a n s ' real c h a r a c t e r ' . Af te r eye ing h e r ravenous c u s t o m e r s sus

pic iously , she e x c l a i m e d , ' W e l l I n e v e r . Fancy t w o real g e n t l e m e n 

picking u p s t o n e s ! W h a t w o n ' t m e n d o for m o n e y ! ' 

In trying to c r e a t e a m a p showing the o r d e r of succession of the r o c k 

strata of England, Buckland and his fr iends w e r e great ly inf luenced by 

the p ioneer ing w o r k of a surveyor cal led W i l l i a m Smith . A man of 

h u m b l e b i r t h , Smith lived at the height of the 'Canal A g e ' in the late 

e ighteenth c e n t u r y , w h e n the fields of England w e r e cr iss-crossed by a 

n e t w o r k o f o v e r t w o thousand mi les o f inland wa t e r wa ys . As he 

surveyed the land for canal building, he had b e c o m e very familiar with 

the sequential o r d e r o f British r o c k f r o m the chalk d o w n to the coal . He 

not iced that di f ferent strata conta ined di f ferent fossils and that this could 

be used to help identify s o m e of the layers . Such was his enthusiasm to 

understand the o r d e r of strata that Smith d e v o t e d his modes t i n c o m e 

to travell ing all o v e r England. Vers ions of his geological tables had b e e n 

on display since the i 7 9 0 s , and he published his great map A Delineation 

of the Strata of England and Wales in 1 8 1 c. 

Unfor tunate ly for S m i t h , G e o r g e Bellas G r e e n o u g h , the f i r s t 

Pres ident of the Geolog ica l S o c i e t y , had little t i m e for him and his m a p . 

W h e n he saw S m i t h ' s tables he was condescending and patronising and 
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yet , i t has been argued, with 'barefaced piracy ' he was able to draw 

heavily on this w o r k for the benef i t o f the Soc ie ty . U n d o u b t e d l y Smi th ' s 

studies laid the g r o u n d w o r k for Buck land , w h o b e t w e e n 1 8 1 4 and 1 8 2 1 

produced no less than eight di f ferent charts o f the ' O r d e r o f super-

imposit ion of strata in the Brit ish Is lands' . 

All of this made little impress ion on the canons and bishops at 

O x f o r d . Scholars and rel igious leaders w e r e a larmed that the sacred 

evidence o f the w o r d of G o d should be muddied with bits o f r o c k and 

dirt . ' W a s e v e r the W o r d of G o d , laid so deplorably pros t ra te a t the feet 

of an infant and precoc ious s c i e n c e ! ' e x c l a i m e d G e o r g e Bugg, author of 

Scriptural Geology. ' W e want no b e t t e r guide than M o s e s , ' w r o t e G e o r g e 

C u m b e r l a n d to the ed i tor of the popular Monthly Magazine in 18 1 5 . ' I f 

the o b j e c t of geology be to attain the age of the earth as a p lanet , i t s e e m s 

an idle proceeding ; first because if a t ta ined, i t w o u l d apparently be 

useless . . . i t can n e v e r b e attained b y the present m o d e o f enquiry ; and 

like the riddle of the S p h i n x , w o u l d des troy the life of those w h o failed 

in solving it , by wear ing out the only valuable p r o p e r t y they have , viz, 

their in te l l ec t s ! ' 

F o r years , dons wielding authori ty through their s e r m o n s and sacred 

tex ts had successfully kept a l ternat ive schools of thought at bay. A m o n g 

the m o r e traditional scholars there was a real fear that geo logy w o u l d 

prove to be a 'dangerous i n n o v a t i o n ' , and Buck land ' s odd activities w e r e 

watched 'with an interest not whol ly devoid of f e a r ' . At the end of the 

Napoleonic W a r s in i 8 1 6, w hen Buckland t o o k the opportuni ty to travel 

with C o n y b e a r e and G r e e n o u g h across E u r o p e , his depar ture was 

w e l c o m e d by s o m e o f the elderly classicists a t O x f o r d . ' W e l l Buckland 

has g o n e , ' announced o n e dean with sat isfact ion. ' T h a n k G o d we will hear 

no m o r e o f this G e o l o g y ! ' Nothing could have b e e n fur ther f r o m the t ruth . 

In 1 8 1 6 , Buckland published the first compara t ive table of the strata 

o f England c o m p a r e d with those o f the C o n t i n e n t . Similari t ies b e t w e e n 

the rocks o f England and E u r o p e w e r e beginning to e m e r g e . G r e y w a c k e 

slates, resembl ing the cont inenta l Trans i t ion f o r m a t i o n s , w e r e found on 

the borders of England and W a l e s . Highly stratif ied layers of sand

s t o n e , l imestone and c o n g l o m e r a t e s r ich wi th fossils, l ike the Secondary 
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format ions o f E u r o p e , w e r e widespread across England. Ter t iary r o c k s , 

such as those around Paris , w e r e identi f ied in the London and Hampshire 

basins. Jus t as in E u r o p e , these w e r e always in the same order of suc

cess ion , the oldest be ing P r i m a r y , then Trans i t ion , Secondary and 

T e r t i a r y . As corre la t ions w e r e found b e t w e e n different regions , 

' m a r k e r ' r o c k s w e r e identi f ied. Chalk , for ins tance , was recognised as 

the upper l imit o f Secondary r o c k throughout E u r o p e . 

Buckland was keen to d iscover w h e t h e r this o r d e r o f succession e x 

tended w o r l d w i d e . H e w r o t e t o several n o b l e m e n i n c o m m a n d o f 

Br i ta in 's g r o w i n g E m p i r e , such as Lord Bathurst , the Secre tary of the 

British C o l o n i e s , enc los ing instruct ions for co l lec t ing geological speci

m e n s abroad . His appet i te for in format ion b e c a m e insatiable: i t was as i f 

the layers of r o c k that e n v e l o p e d the g lobe f o r m e d the pages of a history 

of the ear th . But i f this was s o , what w o u l d be wr i t ten on them? And 

h o w did all this fit with the ex t raord inary ' c r o c o d i l e ' found by Mary 

Anning? 

T h e first c lue to this puzzle lay in a r e m a r k a b l e n e w approach to in

t e r p r e t i n g fossils that was be ing p i o n e e r e d in Paris by a French naturalist 

cal led G e o r g e s C u v i e r . F r o m a p o o r but bourgeois family, Cuvier had 

survived the F r e n c h Revolut ion in N o r m a n d y , far f rom the t roubles of 

Paris , w h e r e in his le t ters he had feigned support for the r e g i m e for fear 

o f the F r e n c h p o l i c e . O n c e the Re ign of T e r r o r had re leased its grip on 

Paris and the city b e c a m e safe again, C u v i e r w e n t to the capital and soon 

secured a post at the M u s e u m National d 'His to i re Nature l le . W i t h his 

striking c r o p of red hair , br ight -b lue eyes and s o m e w h a t unkempt 

appearance , i t w a s n ' t long b e f o r e the ambi t ious young naturalist had 

made an impress ion . 

As N a p o l e o n ' s army swept across E u r o p e , spoils f r o m m u s e u m s and 

private co l lec t ions w e r e f requent ly sent back to Paris. Fossils w e r e also 

re t r ieved f r o m the plaster quarr ies around Paris , and during the course 

o f building canals around the c i ty . T h e n e w M u s e u m National 

d 'His to i re N a t u r e l l e , establ ished by the Republ icans in place of the 

Jardin du R o i , rapidly b e c a m e the envy of the w o r l d . Cuvier began to 
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apply his extens ive k n o w l e d g e of the anatomy of living crea tures to try 

to in terpre t fossil ske le tons with a view to understanding the ancient 

forms of l i fe. 

G e o r g e s Cuvier be l ieved that fundamental laws must govern the 

anatomy of c rea tures as surely as the laws established by N e w t o n n o w 

governed physics. If a c r e a t u r e was a c a r n i v o r e , C u v i e r o b s e r v e d , all of 

its organs would be designed for this p u r p o s e . T h e fore l imbs would be 

s trong enough to grasp p r e y ; the hind- l imbs muscular and m o b i l e , for 

hunting; the tee th would be sharp, capable of r ipping m e a t ; the j aw 

would have sufficient muscular support for the animal to tear prey ; and 

the digestive organs w o u l d be adapted for carn ivorous f o o d . In e f fec t , 

Cuvier ' s pr inciple of ' c o r r e l a t i o n of parts ' s h o w e d that all the organs and 

l imbs of a c r e a t u r e are i n t e r d e p e n d e n t and m u s t funct ion t o g e t h e r for 

that c reature to survive. He rapidly acquired a bril l iant r e p u t a t i o n . F r o m 

a single fossil b o n e , he d e c l a r e d , he could deduce the class of the beast — 

whether it was a m a m m a l , rept i le or bird — and ascertain subordinate 

divisions: the order, family, genus (p lural : genera), and perhaps even the 

very species to which the fossil animal b e l o n g e d . 

' L e t us not search fur ther for the mythologica l a n i m a l s , ' said C u v i e r . 

' T h e mant i chore or des t royer of m e n which carr ies a human head on a 

l ion 's body terminat ing in a s c o r p i o n ' s tai l , or the guardian of t reasures , 

the Grif f in , half eagle half lion . . . Nature could n o t c o m b i n e such 

impossible f ea tures . ' T h e t e e t h and j aws of a l ion , for e x a m p l e , could 

only be long to a c r e a t u r e that possessed the o t h e r at t r ibutes of a 

powerful carn ivore , a muscular f rame and ske le ton that w o u l d c o n f e r 

e n o r m o u s s t rength . T h e Sphinx o f T h e b e s , the Pegasus o f Thessa ly , the 

Minotaur of C r e t e , m e r m a i d s — those h a l f - w o m e n half-fish that lured 

sailors to their death with the sweetness of the i r song w e r e all myths 

that c rumbled under C u v i e r ' s scienti f ic scrut iny. ' T h e s e fantastic 

compos i t ions may be r e c o v e r e d a m o n g r u i n s , ' he said, 'but they 

certainly do not r e p r e s e n t real b e i n g s . ' Instead, G e o r g e s Cuvier of fered 

a real past , con jur ing up a vivid p ic ture of c rea tures that had o n c e 

roamed the surface of the ear th . 

Less than t w o years af ter his arrival in Paris , in January 1 7 9 6 , the 
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t w e n t y - s e v e n - y e a r - o l d naturalist m a d e his debut at the National Institute 

of Sc iences and A r t s . His talk ' O n the species of living and fossil 

e lephants ' po inted to an astonishing c o n c l u s i o n . 

Fo l lowing F r e n c h victor ies in Hol land , a private co l lec t ion of fossil 

' e l ephants ' at the Hague had b e e n seized and sent to Paris . Cuvier had 

c o m p a r e d these fossils f r o m Hol land to the b o n e s o f present-day 

e lephants f r o m India and Afr ica . As he studied the character ist ics of the 

tee th and j aw he realised that the fossil ' e l ephant ' differed in the shape 

and p r o p o r t i o n s o f the j aw f r o m e i ther o f the t w o living species . On the 

basis of these d i f fe rences , he argued, the fossil ' e l ephant ' should be 

classified as a separate species . T h e distribution ol the fossil hones also 

di f fered; unlike the Indian or African e lephant , the fossil species was 

n e v e r found in the t r o p i c s . He gave the fossil e lephant a special name in 

r e c o g n i t i o n o f its d i f ferences : the ' m a m m o t h ' . 

S ince m a m m o t h s differed f r o m any living e lephants , reasoned Cuvier , 

this species was n o w e x t i n c t . T h e d iscovery , soon after this , of the first 

p r e s e r v e d m a m m o t h in the p e r m a f r o s t of Siberia lent weight" to his ideas. 

C u v i e r be l ieved the snowy wastes of N o r t h e r n E u r o p e and Siberia had 

o n c e b e e n inhabited by these e n o r m o u s w o o l l y beasts , which had s o m e 

h o w myster ious ly per ished. And he w e n t on to show that o t h e r large 

fossil m a m m a l s , apart f r o m the m a m m o t h , had thrived on the ancient 

g l o b e . He identif ied 'Megatherium', or 'huge b e a s t ' , a c rea ture r e s e m 

bling a giant sloth and c o v e r e d in fur l ike a b e a r , which could stand on 

t w o legs to graze on leaves. An e lephant ine c r e a t u r e whose fossils 

c o m b i n e d the tee th of a h ippopotamus with the huge tusks of a 

m a m m o t h was n a m e d by C u v i e r a 'mastodon'. 

C u v i e r ' s large e x t i n c t m a m m a l s , the m a m m o t h , the mastodon and 

Megatherium, w e r e found in the m o s t r e c e n t , T e r t i a r y deposits . In o lder 

strata C u v i e r identif ied an ancient sea l izard, 'Mosasaurus' or ' lizard of the 

M e u s e ' , and several e x t i n c t species of c r o c o d i l e . His studies suggested 

that ent i re animal races had b e e n wiped f r o m the face of the ear th . He 

was haunted by the desire to k n o w what had happened to the vanished 

c rea tures . W h y w o u l d G o d crea te these beings i f He planned only to 

destroy t h e m ? C u v i e r wanted to ascertain w h e t h e r ' species which 
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existed then have been ent ire ly d e s t r o y e d , or i f they have m e r e l y b e e n 

modif ied in their f o r m , or i f they have simplv been t ranspor ted f r o m o n e 

c l imate into a n o t h e r ' . Q u i t e why and h o w e x t i n c t i o n o c c u r r e d was a 

puzzle that r e m a i n e d to be so lved. 

W i l l i a m Buckland was impressed by C u v i e r ' s discover ies and eager to 

learn f r o m his approach, c o m p a r i n g fossil animals to living c rea tures so 

as to w o r k out their zoological affinities. He discussed Mary Anning ' s 

u n k n o w n crea ture with his fr iend the R e v e r e n d C o n y b e a r e , w h o w a n t e d 

to make a definit ive scienti f ic study of the giant beast . M a r y ' s ' c r o c o d i l e ' 

possessed such a puzzling b lend of character is t ics that it was hard to 

classify. T h e long, pointed snout was similar to a do lphin ' s or p o r p o i s e ' s . 

T h e tee th w e r e m o r e like those of a c r o c o d i l e , with sharp, conical fangs, 

each o n e ridged all around the e n a m e l . T h e v e r t e b r a e w e r e s l e n d e r , l ike 

the b a c k b o n e of a fish. It was baffl ing. 

To c o m p o u n d the i r p r o b l e m s , England did n o t have a c e n t r e of 

anatomical e x c e l l e n c e c o m p a r a b l e to the magni f i cent co l l ec t ions under 

Cuvier ' s supervision in Paris . C o n s e q u e n t l y , Buckland tr ied to establish 

a c o r r e s p o n d e n c e with C u v i e r , ' founded on an e x c h a n g e of fossil speci 

m e n s ' , and hoped to benef i t f r o m the F r e n c h e x p e r t i s e . 

I t was to L y m e that the R e v e r e n d s Buckland and C o n y b e a r e w e n t in 

search of fossil ' c r o c o d i l e s ' as gifts for C u v i e r , and in part icular to the 

co l lec t ion o f Mary Anning. 

Mary and her m o t h e r had established a ' t iny , o ld curiosi ty shop c lose 

to the b e a c h ' . A c c o r d i n g to o n e vis i tor , ' the m o s t r e m a r k a b l e pe t r i 

factions and fossil remains . . . w e r e exhib i ted in the w i n d o w ' . Inside, 

the little shop and adjoining c h a m b e r w e r e ' c r a m m e d with a m m o n i t e s , 

heads of " c r o c o d i l e s " , and b o x e s of she l l s ' . To M a r y ' s skills as a 

c o l l e c t o r , Buckland a c k n o w l e d g e d , he felt great ly i n d e b t e d , for she 

cont inued t o supply m o r e spec imens o f her u n k n o w n c r e a t u r e . Cuvier 

was interested to see the latest discover ies f r o m England, and soon 

Buckland established a c o r r e s p o n d e n c e with a young assistant in C u v i e r ' s 

d e p a r t m e n t , Joseph Pent land. Pcnt land ac ted as liaison b e t w e e n Cuvier 

and the English t e a m , organising shipments of casts and providing infor

mation on fossils. 
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But whi le Buckland and his col leagues w e r e approaching G e o r g e s 

C u v i e r , another L o n d o n g e n t l e m a n , Sir Everard H o m e , raced into print 

wi th the first published a c c o u n t o f M a r y ' s c r e a t u r e . Although Sir 

Everard rel ished his reputa t ion as Br i ta in 's leading anatomist and held 

the distinguished posi t ion of Surgeon to the King , he was in fact n o t only 

i n c o m p e t e n t , but also a f raud. M u c h of his fame was due to re f lec ted 

glory f r o m J o h n H u n t e r , his famous b r o t h e r - i n - l a w . 

J o h n H u n t e r was r e v e r e d in England as the ' fa ther of m o d e r n 

s u r g e r y ' and had p i o n e e r e d early studies of ana tomy b e f o r e his sudden 

death f r o m a heart a t tack . Sir Everard was secret ly plagiarising H u n t e r ' s 

unpublished manuscr ip ts . He had r e m o v e d 'a car t load ' o f H u n t e r ' s ana

t o m i c a l papers f r o m the Royal C o l l e g e o f Surgeons in L o n d o n . O n c e he 

had copied t h e m out in his o w n n a m e , he al legedly burned H u n t e r ' s 

originals . Such was his enthusiasm to demol ish the e v i d e n c e , on one 

occas ion Sir Everard set fire to his o w n hearth and had to call out the 

fire br igade . 

In his first paper to the Royal Soc ie ty in 1 8 1 4 , Sir Everard initially 

favoured the idea that M a r y A n n i n g ' s c r e a t u r e was s o m e kind of c r o c o 

di le . Th is was because he had n o t i c e d small g e r m s of conical teeth 

conta ined within the larger t e e t h . W h e r e a s m a m m a l s have just t w o sets 

o f t e e t h , the mi lk t e e t h and the adult t e e t h , rept i les have r e p l a c e m e n t 

tee th g r o w i n g through the j aw all the i r l ives. But w h e n Sir Everard split 

o n e o f the t e e t h o p e n , he m i s t o o k the young g e r m tooth inside for an 

accumula t ion o f ca lcareous m i n e r a l s . ' T h e character is t ic mark t h e r e f o r e , 

o f a c r o c o d i l e ' s t e e t h , ' he w r o t e , 'was thus r e m o v e d . ' He wrongly 

c o n c l u d e d that it was n o t a r e p t i l e . 

T h e n he reasoned that i t m u s t be an e n o r m o u s aquatic b i r d , since the 

pat tern of openings in the skull of the c r e a t u r e was similar to that of 

birds . T h e b o n e s o f the e y e , h e w r o t e , 'subdivided into th i r teen plates, 

which is only m e t in b i r d s ' . But i f i t was a b i rd , w h e r e w e r e the wings , 

and why so many f ish-l ike character is t ics? Sir Everard cons idered that the 

l o w e r j a w of the skull 'admits the m o u t h to be o p e n e d to a great e x t e n t 

. . . r e s e m b l i n g the vorac ious f i shes ' . N e w spec imens revealed the 'b i rd ' 

had paddles for s w i m m i n g , and he dec ided the c r e a t u r e belonged to the 
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class of fishes; a l though, s o m e w h a t baf f led, he w r o t e , ' I by no means 

consider it wholly a f ish. ' 

After his initial uncer ta inty o v e r w h e t h e r the beast should be classed 

as rept i l e , bird or fish, by 1 8 1 9 Sir Everard thought he had solved the 

puzzle. A n e w c r e a t u r e cal led a ' P r o t e u s ' had just b e e n descr ibed in 

English by a V i e n n e s e physician. This was a b l ind, amphib ious , serpen

tine c r e a t u r e with very unusual anatomica l features that inhabited caves . 

Mistakenly guessing that the L y m e ' c r o c o d i l e ' was a link b e t w e e n the 

Proteus and lizards, he n a m e d i t ' P r o t e o s a u r u s ' , or ' P r o t e u s - l i z a r d ' . 

H o w e v e r , the year b e f o r e , Mary Anning ' s c r e a t u r e had b e e n sold to the 

British M u s e u m , w h e r e the K e e p e r o f Natural H i s t o r y , Char les K o n i g , 

had named her animal 'Ichthyosaurus', m e a n i n g ' f i sh- l izard ' . This was in 

recogni t ion of its cur ious m i x t u r e of f i sh and rept i le character is t i cs . 

S ince this n a m e had been put forward f irst , i t had pr ior i ty o v e r any 

o t h e r . Sir Everard H o m e was fur ious , and he cont inued to p r o m o t e his 

o w n rival n a m e , ' P r o t e o s a u r u s ' . 

In all this confus ion , o n e thing was c lear : the F r e n c h w e r e laughing at 

the English grasp of a n a t o m y . J o s e p h P e n t l a n d , in C u v i e r ' s l a bo r a t o r y , 

scoffed at the papers of the ' L o n d o n B a r o n e t ' , as he cal led Sir Everard . 

He w r o t e to W i l l i a m Buckland in O x f o r d saying that Sir E v e r a r d ' s 

' r idiculous ' papers w e r e ' abs t ruse , i n c o m p r e h e n s i b l e and for the m o s t 

part , un in teres t ing ' . W h a t i s m o r e , the L o n d o n B a r o n e t was ' c r o w d i n g ' 

the Philosophical Transactions of the Royal Society, the prest igious journa l 

o f the oldest scienti f ic soc ie ty o f E u r o p e , b lock ing the publ icat ions o f 

o thers whose w o r k was m o r e ' w o r t h y and h o n o u r a b l e ' . 

Possibly because Sir Everard d o m i n a t e d the Royal S o c i e t y , Buck land ' s 

fr iends, the R e v e r e n d C o n y b e a r e and a n o t h e r enthusiast ic young g e o l o 

gist , H e n r y de la B e c h e , prepared their detai led scient i f ic paper on 

M a r y ' s c rea ture for the Geolog ica l Soc ie ty . T h e y gathered many m o r e 

spec imens f r o m L y m e and the Bristol area and w e r e also able to capi

talise on the anatomical e x p e r t i s e of the F r e n c h . ' I am sure that the fossil 

approaches m u c h n e a r e r to the family of Saurians [ l izards] , ' w r o t e 

Pentland to Buckland in 1 8 2 0 . ' T h e dent i t ion of the Ichthyosaurus i s the 

same as in l izards. ' 
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C o n y b e a r e and de la B e c h e published the i r findings in 1 8 2 1 . In agree

m e n t with the F r e n c h , they s h o w e d that the tee th o f the animal b o r e 

m o r e r e s e m b l a n c e to those of a c r o c o d i l e than to any o t h e r c r e a t u r e . T h e 

r e p l a c e m e n t cyc le of t ee th so character is t i c of a r e p t i l e , with ' the young 

too th g r o w i n g up in the i n t e r i o r cavity of the old o n e , ' w r o t e 

C o n y b e a r e , ' is exactly s imi la r ' . T h e b o n e s of the skull w e r e also lizard

l ike , with t w o openings at the back behind the e y e , l ightening the skull 

and a l lowing the musc les of the jaw to bulge so that i t could w o r k m o r e 

ef f ic ient ly . In the l o w e r j aw a l o n e , all the b o n e s that Cuvier had identi

fied in a c r o c o d i l e could also be seen in this animal . 

T h e r e w e r e , h o w e v e r , s o m e di f ferences b e t w e e n M a r v ' s fossil and a 

c rocodi le skull . T h e t ee th , C o n y b e a r e o b s e r v e d , 'art- m o r e numerous 

than in the c r o c o d i l e , t h e r e cannot be less than 30 a s i d e ' . T h e huge 

round eyes w e r e larger in p r o p o r t i o n to the skull than the eyes of any 

o t h e r k n o w n animal . Having no eyel ids , to prevent injury in a rough sea, 

i t had instead many th in , f lex ib le b o n e s encasing the pupil to p r o t e c t i t . 

T h e general shape of the j a w , he thought , 'differs f r o m the c rocodi le in 

be ing m u c h m o r e l e n g t h e n e d ' , and ending in a point ' a lmost as sharp as 

the b e a k of a b i r d ' . N o n e t h e l e s s , in both the dent i t ion and the b o n e 

s t ruc ture the animal ' approaches m o r e c losely to the Saurian or Lizard 

family , and especial ly to the genus C r o c o d i l e , ' said C o n y b e a r e , ' than to 

any o t h e r r e c e n t t y p e ' . T h e fossil beas t , t h e r e f o r e , be longed to the 

rept i le class and the saurian family. 

Despi te this , i t had many character is t ics o f f ishes. T h e ver tebrae w e r e 

The skeleton of the Ichthyosaurus, up to 17 feet long, 

found by Mary Anning in 1 8 1 2. 
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just like those of a fish, with smal l , flat discs a l lowing e n o r m o u s f lexi 

bility o f the spine . T h e b o n e s w e r e also very l ight, c o m b i n i n g the 

'greatest s trength with least w e i g h t ' , which w o u l d ' increase the buoy

ancy of the animal and enable i t to face the waves of an agitated o c e a n ' . 

W i t h eighty or ninety such v e r t e b r a e , the c r e a t u r e could reach t w e n t y -

four feet in length. In view of its fish and lizard affinities C o n y b e a r e 

accepted the n a m e Ichthyosaurus, or ' f i sh- l izard ' , to d e n o t e the genus . 

W h i l e tactfully acknowledging the 'praise w o r t h y readiness ' with which 

Sir Everard had c o m m u n i c a t e d his ideas ' instantly to the p u b l i c ' , his 

' P r o t e o s a u r u s ' was quiet ly f o r g o t t e n . Ichthyosaurus, said C o n y b e a r e , 

r o a m e d the primit ive seas 'upon which no human e y e e v e r r e s t e d ' . He 

tr ied to t race the boundaries of this long-bur ied sea by seeing h o w far the 

fossil remains e x t e n d e d across England. T h e y found ichthyosaurs in many 

count ies in South-wes t England deposi ted within the Secondary strata . 

As C o n y b e a r e and de la B e c h e searched the Secondary r o c k s , they 

c a m e upon o t h e r b o n e s , principally v e r t e b r a e , which did n o t qui te 

match those of Ichthyosaurus or of a c r o c o d i l e . ' I was persuaded that they 

had all be longed to di f ferent places in the ver tebra l c o l u m n of a single 

spec ies , ' w r o t e C o n y b e a r e . H e began t o suspect that a n o t h e r u n k n o w n 

sea lizard had shared the ancient ocean with the ichthyosaurs . He 

proposed the n a m e ' E n a l o - s a u r i ' , o r ' sea l izards ' , to d e n o t e the w h o l e 

o r d e r , and hinted strongly that m o r e types of these giant sea c rea tures 

had yet to be u n c o v e r e d . T h e paper was seen as a t r i u m p h , and their 

descript ion of the ichthyosaurs stands to this day. 

As for Mary Anning, she h a d n ' t the educat ion or the posit ion in 

the w o r l d to n a m e h e r f inds or to use t h e m as an e n t r e e to the m a l e -

dominated w o r l d of s c i e n c e . She was n o t even n a m e d in the scholarly 

papers on her c rea ture published in L o n d o n . In her c o t t a g e by the sea or 

sitting on the shore at L y m e , she painstakingly copied out the learned 

articles in her o w n hand, making drawings and trying to grasp the 

language of the n e w s c i e n c e . T h e r e is even a suggest ion that she may 

have tr ied to learn French in o r d e r to read C u v i e r for herse l f . W i t h many 

French visitors to the por t of L y m e , this was n o t such an impossible feat . 

Mary was sufficiently e n c o u r a g e d by her f i rs t d iscovery to persevere 



T E R R I B L E L I Z A R D 

in her daily searches on the s h o r e , braving all w e a t h e r s . T h e deplorable 

condi t ions of f ive years ' parish r e l i e f focused her ef forts t remendous ly 

as , according to o n e c o l l e c t o r , T h o m a s Hawkins , she ' e x p l o r e d the 

f rowning and prec ipi tous cliffs, w h e n the furious spring-t ide conspired 

with the howl ing t e m p e s t to o v e r t h r o w t h e m , and rescued [fossils] f rom 

the gaping o c e a n , s o m e t i m e s a t the peril o f her l i f e ' . T h e dangers Mary 

faced w e r e also n o t e d by a g e n t l e m a n ' s daughter , Anna Maria Pinney, 

w h o s o m e t i m e s e x p l o r e d the cliffs with h e r : ' w e c l imbed down places , 

which I w o u l d have thought imposs ib le to have descended had I been 

a lone . T h e wind was high, the g r o u n d s l ippery, and the waves beat ing 

against C h u r c h Cliff . W h e n we had c l a m b e r e d to the b o t t o m our 

dangers w e r e by no m e a n s o v e r . . . In o n e place she had to make haste 

to pass b e t w e e n the dashing of t w o waves . . . she caught me with one 

a rm round the waist and carr ied me s o m e d i s t a n c e . ' 

As n e w s of M a r y Anning ' s finds spread a m o n g the m e m b e r s of the 

Geologica l Soc ie ty several g e n t l e m e n , as wel l as W i l l i a m Buckland, 

sought her out at L y m e . She was cult ivated by H e n r y de la B e c h e , w h o 

was studying the Ichthyosaurus with R e v e r e n d C o n y b e a r e . Dc la Beche 

was a young man of independent m e a n s w h o had inheri ted f rom his 

father an estate in J a m a i c a , which had prospered with the slavery t rade . 

A L i e u t e n a n t - C o l o n e l T h o m a s Birch also t o o k a keen interest in gather

ing fossil ev idence of the Ichthyosaurus, and acquired many of her 

s p e c i m e n s . Anna Pinney n o t e d that Mary was ' c o u r t e d by those above 

h e r ' , and she rapidly acquired ' m a n y ideas and a p o w e r of c o m m u n i 

cating t h e m ' . In spending t i m e with such g e n t l e m e n f r o m a very 

di f ferent class, she had already s tepped aside f r o m her peasant back

g r o u n d . 'She frankly o w n s , ' admit ted A n n a , ' that the society o f her o w n 

rank is b e c o m e distasteful to h e r . ' Despi te this , she cont inued to 'a t tend 

the sick p o o r night and day, even w h e n they are ill with infect ious 

diseases ' . W h e t h e r Mary dared to hope that o n e day she might escape 

hardships of her upbringing through marr iage is not r e c o r d e d . 

She b e c a m e a familiar figure on the shore l ine , variously por t rayed in 

her long skirts and shawl , c logs , p o k e - b o n n e t or hat , a lone f igure 

endlessly toi l ing at h e r myster ious task against vast skies and shifting 
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t ides . Such was h e r dedicat ion , Anna Pinney w r o t e , that she cont inued 

' to support h e r m o t h e r and b r o t h e r in b i t t e r pover ty even w h e n she was 

so ill that she was brought . . . fainting f r o m the b e a c h ' . 

T h e layers o f r o c k that so fascinated Mary Anning held the secrets o f 

prehis tory . L o c k e d behind the i m p e n e t r a b l e dark face of Black V e n and 

the cliffs b e y o n d w e r e the c lues to an ancient o c e a n , whose boundaries 

w e r e yet u n k n o w n . F r o m h e r discussions with the g e n t l e m e n geologists , 

Mary k n e w that another kind of sea lizard was a lmost certainly buried 

t h e r e , wait ing t o b e u n c o v e r e d . 
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There is no picking up a pebble by the brook side without finding 

all nature in connexion with it. 

Cited in Thoughts on a Pebble 

by Gideon Man tell, 1 8 4 9 

While Mary Anning was searching the shore for fossils, a young 

s h o e m a k e r ' s son , G i d e o n A l g e r n o n M a n t e l l , was t rying to m a k e 

his o w n way in the w o r l d of s c i e n c e . A s tory to ld by o n e of his chi ldhood 

companions reveals that , like Buck land , G i d e o n Mante l l was drawn to 

geology early in l i fe : 

As a m e r e youth , he was walking with a fr iend on the banks of 

the River O u s e w h e n his observant eye res ted on an o b j e c t 

which had ro l led d o w n the marly bank . . . He dragged it f r o m 

the w a t e r and e x a m i n e d i t with great a t t en t ion . ' W h a t is i t? ' 

inquired his f r iend. 'I think that it is what they call "a foss i l " , ' he 

repl ied . ' I have seen s o m e t h i n g like i t in an old v o l u m e of the 

Gentleman's Magazine.' T h e cur ios i ty , which p r o v e d to be a f ine 

spec imen of A m m o n i t e , was b o r n e h o m e in t r i u m p h . . . and 

f r o m that m o m e n t young Mante l l b e c a m e a geologis t . 

It was a revelat ion to Mante l l that bur ied in the ear th beneath their 

feet lay the ' w r e c k a g e of f o r m e r lives that had turned to s t o n e ' . His 

h o m e t o w n of L e w e s in Sussex i s e n v e l o p e d by the dramat ic c o n t o u r s of 
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An ammonite: according to ancient folklore, these 

extinct marine invertebrates were thought to have 

magical powers. 

the chalk South D o w n s . Past the g r a m m a r s c h o o l , the castle and the 

M a r k e t H o u s e , the High S t r e e t plunged towards the valley of the R iver 

O u s e and the chalk spur b e y o n d l o o m e d above the s m o k e f r o m the ch im

neys o f the shops. To the south , past the ruined pr iory , the green fields, 

d e c k e d with whi te w h e r e v e r the chalk b r o k e through the thin cover ing 

o f grass , b e c k o n e d Mante l l through every c o b b l e d a l ley-way. 

As a child e x p l o r i n g the local pits and quarr ies he uncovered 

a m m o n i t e s with their coils ' l ike the fabled horn of J u p i t e r , A m m o n ' , and 

shells with spines , such as the sea urchin , and the remains of corals 

and fishes; the chalk hills t e e m e d with the w o r n relics of c reatures that 

had lived long ago . F o r the young M a n t e l l , s c ience was ' l ike the fabled 

wand of the magic ian ' which could 'call for th f r o m the s tone and f r o m 

the r o c k the i r hidden lore and reveal the secrets they have so long 

e n s h r i n e d ' . Every fossil r e c l a i m e d f r o m the past was, for h i m , a 'medal 

of c r e a t i o n ' , a fantastic page of N a t u r e ' s v o l u m e to i n t e r p r e t . 

Far r e m o v e d f r o m his vision of ancient worlds was the daily reality of 

supplying the t o w n ' s f o o t w e a r . He and his six b r o t h e r s and sisters w e r e 
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brought up in a co t tage in St M a r y ' s L a n e , a s t e e p , n a r r o w road that ran 

off the High S t r e e t . At a t i m e w h e n social status was principally d e t e r 

mined by m o n e y and land, G i d e o n Mante l l was awa r e of his family 's 

modes t station in l i fe. Although his fa ther , T h o m a s , ran a successful busi

ness , s o m e t i m e s e m p l o y i n g several p e o p l e , he was a ' t r a d e s m a n ' , n o t a 

' g e n t l e m a n ' , and so e x c l u d e d f r o m the higher ranks of soc ie ty . 

I t was a far cry f r o m what Mante l l u n d e r s t o o d of the grea t weal th of 

the family 's fo rebears . In his youth , he d r e a m e d of res tor ing the family 

honours . He told a f r iend, 'a l though my parents and the i r i m m e d i a t e 

predecessors w e r e in comparat ive ly h u m b l e s tat ions , be ing only trades 

people in a country t o w n , yet they w e r e descendants of o n e of the m o s t 

ancient families in England. T h e n a m e " M a n t e l l " o c c u r s in the list of 

Knights that a c c o m p a n i e d W i l l i a m the C o n q u e r o r f r o m N o r m a n d y . T h e 

family set t led in N o r t h a m p t o n s h i r e and possessed large m a n o r s at 

Heyford and R o d e w h e r e many of the family b o r e the h o n o r of a 

K n i g h t h o o d . ' 

But the family for tunes had b e e n lost a lmost overnight . T h e grandson 

of Sir W a l t e r M a n t e l l , a P r o t e s t a n t , t o o k part in Sir T h o m a s W y a t t ' s 

a t tempt i n i C C 4 t o prevent the Cathol ic marr iage o f Q u e e n M a r y wi th 

Philip of Spain. T h e planned royal marr iage was so unpopular that W y a t t 

and an array of four thousand m e n a lmost reached L o n d o n Bridge b e f o r e 

they w e r e o u t n u m b e r e d and eventual ly f o r c e d to s u r r e n d e r . W y a t t and 

the r ingleaders , including Mante l l and his grandson , w e r e e x e c u t e d . As 

if this was not e n o u g h , all the Mante l l family es ta tes , in K e n t , Sussex and 

N o r t h a m p t o n s h i r e , w e r e forfe i ted to the C r o w n . ' I r re t r ievable ruin fell 

upon the h o u s e , ' w r o t e G i d e o n M a n t e l l ; ' in my boyish days I fancied I 

should res tore its honors and that my chi ldren w o u l d have obta ined the 

dist inctions our knightly race o n c e b o r e . ' 

Mante l l ' s soaring ambi t ions w e r e n o t w i t h o u t foundat ion , for he was 

regarded as someth ing of a child prodigy in his h o m e t o w n . He was 

distinguished by ' u n c o m m o n p e r s e v e r a n c e and quickness in his s tudies ' . 

O w i n g to his pious parents , 'his re ten t ive m e m o r y enabled him w h e n 

young to repeat a large part of the Bible by h e a r t ' . W h e n o l d e r , he 

was descr ibed in local r e c o r d s as 'tall and g r a c e f u l ' , and with a ' s tyle of 
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bri l l iancy and e l o q u e n c e ' . A painting of him in his youth shows a hand

s o m e face , wi th e v e n , express ive features and dark hair and eyes . 

W h e t h e r this is a truthful portra i t is u n k n o w n , b u t according to the 

Sussex Gazette he was n o t lacking in char isma: ' H e had the attract ive 

personal i ty of an a c t o r , a voice of great p o w e r , and with c lear enuncia

t ion and pleasing musical cadences he could hold his l isteners 

s p e l l b o u n d . ' 

But as the son of a b o o t m a k e r , the young G i d e o n Mantel l was edu

cated with great frugality. Because of his fa ther ' s n o n c o n f o r m i s t beliefs 

as a M e t h o d i s t , the six chi ldren w e r e e x c l u d e d f r o m the local g r a m m a r 

school ; the t w e l v e f ree places each year w e r e reserved for those brought 

up in the Anglican faith. Instead, G i d e o n was sent to the dame-school 

a m o n g the l a b o u r e r s ' cot tages in S t M a r y ' s L a n e . H e r e , under the simple 

guidance of an old w o m a n , he was taught the rudiments of reading and 

wri t ing in her f ront p a r l o u r , and he b e c a m e so great a favourite that on 

h e r death the t e a c h e r left G i d e o n everything she had. After this, he w e n t 

to the school of a Mr J o h n B u t t o n , an e x u b e r a n t philosophical radical , 

' w h e r e a sound and practical c o m m e r c i a l educat ion was given by a 

g e n t l e m a n whose polit ical s e n t i m e n t s w e r e so accordant with those o f 

G i d e o n M a n t e l l ' s fa ther , that he was k n o w n to be on the G o v e r n m e n t 

black l i s t ' . 

Mr M a n t e l l ' s polit ical v iews are n o t s ta ted; h o w e v e r , as a radical 

W h i g , i t seems likely that he associated with the campaigning T h o m a s 

Pa ine , w e l l - k n o w n r e f o r m e r and also an inhabitant of L e w e s . Paine was 

a keen d e b a t e r at the Headst rong C l u b which m e t at the W h i t e Hart in 

the High S t r e e t . He openly chal lenged the value of the British monarchy 

at a t i m e w h e n the R e v o l u t i o n raged in F r a n c e , he d e n o u n c e d cruel ty to 

the p o o r , d e m a n d e d the abol i t ion of the slave t r a d e , and later w r o t e The 

Rights of Man. 

After t w o years with Mr B u t t o n , G i d e o n was sent away for a per iod 

of private study with his u n c l e , a Baptist minis ter , w h o had founded a 

'Dissent ing A c a d e m y for B o y s ' near Swindon . W h e n h e r e t u r n e d t o 

L e w e s a t the age of f i f teen, wi th the assistance of the leader of the local 

W h i g party w h o was impressed bv his di l igence G i d e o n was apprent iced 
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Gideon Mantell, 1 8 3 7 . 

to a local surgeon, J a m e s M o o r e . On his fa ther ' s death in 1 8 0 7 m o n e y 

was found for h i m , in the last year of his ' b o n d a g e ' as a p p r e n t i c e , to 

study in London and 'walk the hospi ta ls ' . 

At seventeen , Mante l l w e n t to L o n d o n to study m e d i c i n e , carrying a 

bag full of fossils c o l l e c t e d f r o m the chalk hills of Sussex . T h e s e cur ios , 

somewhat unnecessary for a s tudent d o c t o r , w e r e nonethe less of such 

impor tance to Mante l l that he had found r o o m for his ' ex tens ive co l 

lec t ion ' on the s tagecoach to L o n d o n . But i f he was hoping for an 
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oppor tuni ty that w o u l d a l low him to immedia te ly develop a career 

in geo logy he was soon to be disappointed. T h e r e w e r e , as ye t , no 

academic posts in the s u b j e c t , and his fa ther ' s M e t h o d i s m and his educa

tional background prec luded him f r o m universi ty . 

T h e main f o r u m for geologis ts was in the scienti f ic societ ies springing 

up in the m e t r o p o l i s such as the Geologica l Soc ie ty and the longer-

established Royal Soc ie ty . But they w e r e largely for g e n t l e m e n of rank 

and wea l th , and gaining m e m b e r s h i p cost t i m e and m o n e y . Of these , the 

Royal Soc ie ty was the m o s t f a m o u s ; its Counc i l had provided in

s t ruct ions for Captain C o o k ' s voyage of discovery and advised the 

g o v e r n m e n t on scienti f ic m a t t e r s such as the bes t f o r m of lightning 

c o n d u c t o r s for buildings. T h e m e m b e r s h i p list read like the entr ies of the 

fashionable n e w guide to S o c i e t y , D e b r e t t . L o r d s , knights and m e n who 

' f r o m the i r for tunes i t might be desirable to retain as patrons of s c ience ' 

d o m i n a t e d the list of F e l l o w s . A s h o e m a k e r ' s son , h o w e v e r bri l l iant , was 

largely invisible to this sc ient i f ic c o m m u n i t y . But while in L o n d o n , a 

chance m e e t i n g was to set G i d e o n Mante l l on his future c o u r s e . 

I n 1 8 1 1 , the year M a r y A n n i n g ' s b r o t h e r found the skull o f the 

Ichthyosaurus, a distinguished d o c t o r , J a m e s Parkinson, published the 

final v o l u m e of his studies on g e o l o g y , Organic Remains of a Former World. 

Mantel l may have b e e n drawn to Parkinson b e c a u s e , l ike his father , he 

was a m a n of c o n s c i e n c e , in teres ted in r e f o r m . Parkinson had published 

such in f lammatory pamphlets as While the Honest Poor are wanting Bread 

and Revolution without Bloodshed, advocat ing universal suffrage. He had 

even c o m e dangerously c lose to t ransportat ion to Australia in 1 7 9 4 , 

w h e n he was arres ted for an al leged c o n n e c t i o n with the ' P o p Gun P lo t ' 

to assassinate King G e o r g e III with a poisoned dart while he was at the 

o p e r a . He was e x o n e r a t e d f r o m t r e a s o n , but af ter this incident he 

res t r i c ted his polit ical interests to social r e f o r m s , to improving c o n 

dit ions for pauper ch i ldren , and to t r e a t m e n t s for the insane in asylums. 

J a m e s Parkinson i s n o w b e t t e r r e m e m b e r e d as the d o c t o r w h o f i rs t 

def ined ' P a r k i n s o n ' s d i sease ' , the degenerat ive illness m a r k e d by shaking 

and t r e m o r s . 
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At the beginning of the n i n e t e e n t h c e n t u r y , though, Parkinson was 

equally well k n o w n as a geologis t . A long with W i l l i a m Buckland and 

G e o r g e G r e e n o u g h , h e was o n e o f the f o u n d e r m e m b e r s o f the G e o 

logical Society and had e m b a r k e d on a detai led survey of everything 

k n o w n about the 'Ante -Di luv ian W o r l d ' . T o Mante l l i n the L e w e s 

library eagerly taking in the descr ipt ions of the e n t i r e vegetable and 

animal fossil k i n g d o m , Park inson ' s w o r k was an inspirat ion. Putt ing 

aside any scruples about imposing on such an e m i n e n t g e n t l e m a n , he 

made an a p p o i n t m e n t to visit Parkinson in H o x t o n Square , Shoredi t ch , 

in East London. 

His nervousness at seeking ' the pleasure and the pr iv i lege ' of such an 

acquaintance was soon dispelled by J a m e s Park inson ' s ' m i l d , c o u r t e o u s 

m a n n e r ' , Mantel l w r o t e , and the enthusiasm with which he ' expla ined 

to me the principal o b j e c t s in his cabinets and pointed out every source 

of information on fossil r e m a i n s ' . Parkinson had assiduously gathered 

details of G e o r g e s C u v i e r ' s studies in Paris and could tel l Mante l l of 

his famous discover ies : the giant e x t i n c t m a m m a l s , the m a s t o d o n , 

Megatherium and m a m m o t h , and ancient species of c rocodi les found 

around Honf leur and Le Havre . C u v i e r be l ieved that the fossil b o n e s of 

c rocodi les c a m e f r o m l i m e s t o n e beds of 'very high antiquity . . . c o n 

siderably o lder than those which contain the b o n e s of q u a d r u p e d s ' . 

Parkinson had been greatly inf luenced by the p ioneer ing w o r k of the 

surveyor W i l l i a m S m i t h . W h e r e a s W e r n e r , in S a x o n y , identif ied rocks 

principally on the basis of the i r minera l c o m p o s i t i o n , Smi th had r e c o g 

nised that fossils could be used to help identify the beds . In his 

publication of i 81 i Parkinson was careful to classify fossils according to 

the strata in which they w e r e found; each layer of r o c k with its 

e n t o m b e d fossils was for him a ' f o r m e r w o r l d ' which held the secrets of 

the history of the g l o b e . 

Parkinson, like Buckland, was intr igued by the conf l ic t b e t w e e n 

geology and rel igion and was reso lved ' t o shrink f r o m no quest ion . . . 

h o w e v e r repugnant to popular o p i n i o n ' . He c o n c l u d e d that the account 

of Moses in the Bible 'is c o n f i r m e d in every r e s p e c t , e x c e p t as to the 

age o f the w o r l d , and the distance o f t i m e b e t w e e n the c o m p l e t i o n of 
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different parts o f C r e a t i o n ' . Al though there was no way of proving the 

ear th ' s ant iquity , he a c k n o w l e d g e d that the f o r m a t i o n of the g lobe and 

the creat ion of life 'must have b e e n the w o r k of a vast length of t i m e ' . 

Fo l lowing an idea f irst raised by scholars in the e ighteenth c e n t u r y , he 

reasoned that i f the w o r d 'day ' in Genes i s was used ' t o designate indefi

nite periods in which part icular parts of the great w o r k of Crea t ion was 

a c c o m p l i s h e d , no difficulty will then r e m a i n ' . 

Parkinson fired the young Mante l l with his r o m a n t i c descr ipt ion of 

' f o r m e r w o r l d s ' bur ied in the r o c k . Each s t ra tum enveloped evidence 

of a vanished e x i s t e n c e , and the geologis t could 'begin to fa thom the 

di f ferent revolut ions which had swept o v e r the earth in ages antecedent 

to all human r e c o r d or t r a d i t i o n ' . Parkinson w r o t e : ' even the e n o r m o u s 

chains of mounta ins which s e e m to load the surface of the earth are vast 

m o n u m e n t s in which these remains of f o r m e r ages are e n t o m b e d . . . 

they are hourly suffering those changes by which af ter thousands of years 

they b e c o m e the c h i e f cons t i tuent parts o f g e m s ; the l imestone which 

f o r m s the h u m b l e c o t t a g e o f the peasant , or the marb le which adorns the 

splendid palace of the P r i n c e . ' T h e m o u n t a i n s , the hills and the land 

b e n e a t h their f ee t : all these w e r e vast t o m b s m o r e astounding than the 

pyramids . 

I t was through meet ings with m e n like Parkinson that M a n t e l l ' s a m 

bi t ions began to take shape. I t was , he thought , the r o l e of the scientist 

' t o unveil G o d ' s secrets . . . and unravel the myster ies of the beauti

ful w o r l d through which he was dest ined to pass ' . J a m e s Parkinson had 

found t i m e for geo logy whi le pract is ing as a d o c t o r . Mante l l , t o o , 

would carry on his chi ldhood d r e a m . He w o u l d devote every spare 

m i n u t e to e x p l o r i n g these anc ient m e m o r i a l s to a buried past that had 

e x i s t e d , i t s e e m e d , b e f o r e A d a m . W h e n h e r e t u r n e d h o m e t o Sussex , h e 

planned to m a k e a systemat ic study of the strata and fossils of the 

c o u n t y , a sub jec t which he v iewed as ' r e p l e t e with interest and instruc

t i o n ' . This m a r r i e d t o g e t h e r his fascination with the sub jec t and his 

desire to m a k e a n a m e for h imse l f that might br ing back h o n o u r to 

his family n a m e . 

At the age of t w e n t y - o n e he gained his d ip loma of m e m b e r s h i p of 
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the Royal Col lege o f Surgeons and r e t u r n e d to L e w e s , w h e r e he was 

immediate ly of fered a partnership with his f o r m e r m a s t e r , J a m e s M o o r e . 

It was soon apparent that he faced a gruel l ing w o r k l o a d as a country 

d o c t o r . Epidemics of c h o l e r a , typhoid and smal lpox still raged. 'An 

i m m e n s e n u m b e r of Persons in this T o w n and n e i g h b o u r h o o d are ill 

with Typhus F e v e r , ' he r e c o r d e d in his diary on o n e occas ion . ' I have 

visited upwards o f 4 0 o r co patients every day for s o m e t i m e : yesterday 

I visited 6 4 . T h e small p o x is also very preva lent , 14 have died with it , 

T a y l o r in Mail ing S t ree t w h o had i t in 1 7 9 4 i s n o w c o v e r e d with various 

pustules and has b e e n very i l l . ' A r m e d with little m o r e than b o x e s of 

l eeches , which w e r e sent f r o m L o n d o n in b o x e s o f t w o h u n d r e d , he 

struggled on against these deadly diseases. 

His pract ice included a t tendance on the sick p o o r of three parishes , 

for which he was paid £ 2 0 a year , and treat ing the inmates of the P o o r 

House a t S t J o h n ' s , near L e w e s . L o n g b e f o r e the d e v e l o p m e n t o f e m e r 

gency services , the local d o c t o r provided the only c a r e , even for the 

severely in jured: 'Th is m o r n i n g I was s u m m o n e d to R i n g m e r , a p o o r 

w o m a n on the G r e e n , M r s T a s k e r , had set fire to h e r c lo thes and was 

most dreadfully b u r n t , i t is scarcely possible she should surv ive . ' F o r five 

weeks he visited for an h o u r every day to change h e r dressings. W h e n 

she died, he n o t e d , ' I am a lmost fatigued to d e a t h . ' 

T h e r e w e r e n u m e r o u s mills in the distr ict for gr inding c o r n , for 

producing rapeseed oil and f lour , and for b r e w i n g or mal t ing , and even 

for producing paper . W i t h child labour , acc idents w e r e c o m m o n and, 

without anaesthet ic , invariably t raumat i c : ' I was cal led to a m o s t dis

tressing acc ident at Chailey Mi l l . A p o o r boy g o t his c lo thes entangled by 

an upright post that was rapidly revolving; the lad in c o n s e q u e n c e was 

whir led round with great veloc i ty and his legs w e r e dashed against a 

b e a m . I t was cons idered absolutely necessary to amputa te the left leg 

above the k n e e , but the const i tut ional shock was so great that the p o o r 

boy died the n e x t day . ' 

T h e hours o f G i d e o n M a n t e l l ' s medica l pract ice w e r e long and un

predic table , especially s ince he e x c e l l e d at m i d w i f e r y , del ivering 

b e t w e e n t w o and t h r e e hundred babies a year . At a t i m e w h e n the 
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average morta l i ty for w o m e n in s o m e hospitals was as high as o n e in 

th ir ty , Mante l l had only t w o deaths in o v e r t w o thousand births during 

fifteen years . His great success c a m e at a p r i c e : ' f requent ly I have been 

up for six or seven nights in success ion : an occasional h o u r ' s s leep in my 

c lothes be ing the only r e p o s e I could o b t a i n ' . N o n e t h e l e s s , with his 

consc ient iousness and t ireless energy he gradually increased the profits 

o n the prac t i ce f r o m £ 2 5 0 a year t o £ 7 5 0 . 

D e s p i t e the i m m e n s e pressures of his medical w o r k l o a d , Mantel l was 

prepared to sacrif ice his few leisure hours to m a k e headway in geology 

as w e l l . W i t h the carelessness of youth he spared h imse l f noth ing , of ten 

studying until the small hours and rising af ter just four hours ' s leep , to 

see his pat ients b e f o r e e m b a r k i n g on s o m e geological expedi t ion . 

T h e r e w e r e n u m e r o u s local pits and quarr ies such as J e n n e r ' s quarry , 

Mail ing Hill P i t , Mail ing S t ree t P i t , S o u t h e r h a m Pi t , each laying bare the 

strata o f Sussex . F o l l o w i n g the approach o f W i l l i a m S m i t h , he a imed to 

c o n s t r u c t a geological chart of the c o r r e c t s e q u e n c e of the local rocks . 

He paid the pit labourers for any interest ing fossils that he could add to 

his c a b i n e t , and soon b e c a m e familiar with the beautiful c reatures of this 

f o r m e r sea. T o help identify the inver tebra tes , Mante l l w r o t e t o J a m e s 

S o w e r b y , a naturalist w h o was compi l ing a catalogue of fossil shells. 

T h e r e w e r e many dif ferent species o f a m m o n i t e , the e x t i n c t mol lusc 

with a spiral shell that had so enchanted him as a chi ld. In grat i tude for 

the p e r f e c t s p e c i mens Mante l l sent , S o w e r b y n a m e d o n e species after 

h i m : Ammonites mantelli. E m b e d d e d with the a m m o n i t e s in the chalk 

w e r e bivalves , sponges and a n o t h e r e x t i n c t m o l l u s c , the b e l e m n i t e s , 

with their character is t i c conica l shell divided into c h a m b e r s . 

As Mante l l gained in c o n f i d e n c e , he established a n e t w o r k of c o r r e s 

p o n d e n c e wi th those of s imilar i n t e r e s t , such as the indefatigable 

Ethe ldred B e n e t t — a w o m a n of formidable inte l lec t and serious 

e n d e a v o u r , n o t o n e to s w o o n with delight a t fashion's latest dictates o r , 

indeed , to fo l low t h e m . Although f r o m a prosperous family in W i l t s h i r e , 

Miss B e n e t t did n o t s u c c u m b to the usual convent ions of a w o m a n in 

county soc ie ty . R a t h e r than sett l ing into marr iage in s o m e c o m f o r t a b l e 

c o u n t r y r e c t o r y she stayed f irmly unat tached , and her pony carriage 
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would of ten be seen on the hills of W i l t s h i r e whi le she pursued her main 

interes t , geo logy . She devoted h e r life to her c o l l e c t i o n , and b e c a m e so 

well k n o w n that eventual ly her n a m e a lone in the l i terature would 

suffice to d e n o t e w o r k of outstanding quali ty. 

F o r Mantel l such c o r r e s p o n d e n c e was b o t h prest igious — she was , 

after all , a m e m b e r of the g e n t r y — and highly benef i c ia l , s ince he could 

e x t e n d his k n o w l e d g e b e y o n d Sussex . H e w r o t e t o h e r i n 1 8 1 4 , 

request ing ' the h o n o u r of a c o r r e s p o n d e n c e ' . Miss B e n e t t graciously 

replied by sending a h a m p e r of fossils to the wagon off ice in L e w e s . S o o n 

they w e r e i m m e r s e d in c o m p a r i n g the strata o f W i l t s h i r e and Sussex , 

trying to decide which r o c k s lay above and b e l o w others in the s e q u e n c e . 

Although not yet k n o w n as such they w e r e trying to unravel the 

sequence o f ' C r e t a c e o u s ' r o c k s across Southern England, which had 

been f o r m e d b e t w e e n 1 4 4 and 6 6 mi l l ion years ago . Mante l l was aided 

in this by another m e m b e r o f the g e n t r y , G e o r g e G r e e n o u g h , w h o was 

busily engaged in developing his geologica l m a p of England with W i l l i a m 

Buckland. G r e e n o u g h was only t o o keen to capitalise on M a n t e l l ' s 

enthusiasm, f requent ly request ing m o r e detai led in format ion on the 

Sussex r o c k s . By 1 8 1 c , Mante l l had already identi f ied several di f ferent 

strata within the chalk f o r m a t i o n around L e w e s , the l o w e s t be ing b lue 

mar l , then chalk m a r l , l o w e r chalk and u p p e r chalk. G r e e n o u g h s teered 

his research and provided advice on naming the r o c k s . 

In the course of his medica l dut ies , G i d e o n Mante l l was s u m m o n e d to 

the assistance of a Mr G e o r g e W o o d h o u s e , a p r o s p e r o u s g e n t l e m a n w h o 

o w n e d a l inen-draper ' s business in L o n d o n . W h i l e giving ' u n r e m i t t i n g 

professional a t t en t ion ' to Mr W o o d h o u s e , Mante l l could hardly fail to 

not ice his pat ient ' s e ldest daughter M a r y . H e r portra i t shows a young 

w o m a n with a mass of dark curls piled high, and large , regarding eyes , 

her face set o f f by a fashionably o f f - the -shoulder dress . She shared his 

interest in fossils and gave h im gifts — corals f r o m W o r c e s t e r s h i r e and 

o t h e r curiosit ies she had found. T h e y soon ' f o r m e d an a t t a c h m e n t ' and, 

i t would appear , could n o t wait to ge t m a r r i e d . 

T h e br ide was only t w e n t y , a m i n o r in the eyes of the law, w h e n she 

marr ied in May 18 1 6 , by special l i cence and with the consent, of her 
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Mary Mantell. 

m o t h e r as guardian. U n f o r t u n a t e l y , h e r father did not live to see the 

wedding . T h a n k i n g Mante l l for his 'professional exer t ions and kind 

a t ten t ion ' short ly b e f o r e he d ied , Mr W o o d h o u s e presented h im with 

a t reasured gift of J a m e s Park inson 's survey of the fossil k i n g d o m . 

O n c e set t led in L e w e s , Mary Mante l l dutifully helped her husband 

4 4 



T H E W O R L D I N A P E B B L E 

with the painstaking task of searching for fossils, which was rapidly 

b e c o m i n g his c o n s u m i n g in teres t . I t was n o t u n c o m m o n for her to ride 

out with him on geological expedi t ions and s o m e t i m e s even on his 

medical rounds , w h e n she w o u l d c h e c k the g r o u n d for fossils whi le he 

visited pat ients . She soon found she could assist h im with drawings of 

his finds, and patiently tr ied to m a s t e r the art of scienti f ic i l lustrat ion. ' I 

am m u c h pleased with her [Mary ' s ] f i r s t a t t e m p t a t e t c h i n g , ' w r o t e 

Ethcldred B c n c t t to Mante l l in 1 8 1 7 . 'A l i tt le pract ice to enable her to 

w o r k s t ronger and bo lder appears to me all that i s want ing to m a k e t h e m 

a great o r n a m e n t to yo ur w o r k . ' 

W i t h growing se l f - conf idence in his geologica l observat ions , G i d e o n 

Mantel l n o w decided to w r i t e a b o o k set t ing out his f indings on the rocks 

of Sussex , which he hoped w o u l d establish his scienti f ic credent ia ls and 

perhaps secure his m e m b e r s h i p of o n e of the prest igious scientif ic 

societ ies . M a r y u n d e r t o o k the i l lustrat ions: a f ragment of the c law of a 

crustacean, part of the dorsal fin of a fish, the ex t raord inary sharp spines 

of the Plagiostoma spinosa — all the d i s m e m b e r e d bits of Nature in their 

incredible variety. W i t h his w i f e ' s total support and in teres t , Mante l l 

descr ibed his happiness af ter his marr iage as ' g r e a t e r than e v e r ' . 

As Gideon Mantel l began to e x p l o r e fur ther af ield, he real ised that 

there was very dif ferent r o c k to be found in an area k n o w n as the W e a l d , 

a fores t - covered ridge lying b e t w e e n the chalk hills of the N o r t h and 

South D o w n s . 'Advancing f r o m the D o w n s , an o u t c r o p of sandstone i s 

first seen near T a y l o r ' s b r i d g e , ' he o b s e r v e d , 'and i t subsequent ly 

appears by the s t ream that winds along Cuckf ie ld park. At this spot in 

W h i t e m a n ' s G r e e n an excavat ion has b e e n m a d e . ' As he approached the 

quarry , he could see tucked b e l o w the g o r s e , wild t h y m e and t rees 

clinging to the rocks at the surface , the W e a l d strata e x p o s e d to a depth 

o f s o m e forty fee t . T h e r e w e r e horizontal layers o f sandstone , l i m e s t o n e 

and slate , lying on a bed of b lue clays. 

W i t h growing e x c i t e m e n t , as he e x a m i n e d f ragments o f r o c k he began 

to realise that the fossils e n t o m b e d in the layers of sandstone and l ime

stone a t W h i t e m a n ' s G r e e n w e r e qui te unlike the inver tebra tes o f the 

chalk hills around L e w e s . E m b e d d e d a m o n g the debris appeared to be 
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petr i f ied f ragments of larger b o n e s . He m e n t i o n e d this in his le t ters to 

G e o r g e G r e e n o u g h and Ethc ldred B e n e t t in the autumn o f 1 8 1 7 , 

explaining that he had u n c o v e r e d the t e e t h and b o n e s of ver tebra tes : 

amphibia , perhaps c rocodi les or al l igators . H o w e v e r , the fossils w e r e so 

mut i la ted and w o r n that they w e r e a lmost imposs ible to in terpret or 

classify. T h e logical , t idy plans of the past m o n t h s , the neat order ly 

drawings of inver tebra tes , everything that had f ired his imagination 

about the f o r m e r sea of chalk , began to be overshadowed by these 

curious fossil beds . 

W h i t e m a n ' s G r e e n was t o o far f r o m L e w e s for Mantel l to ride out 

each day, and with the arrival of his first chi ld , El len Mar ia , in 18 18 he 

had even less t i m e than b e f o r e . So he began negot iat ions with a Mr Leney 

w h o ran the quarry , and during the n e x t year parcels f r o m Cuckfield 

began to arrive at the L e w e s wagon of f i ce . T h e first del ivery was not 

part icularly exc i t ing : ' the b o n e s , t ee th and the tongue of a f ish ' . After 

a n o t h e r abort ive tr ip w h e n ' i t ra ined in t o r r e n t s nearly the whole of our 

j o u r n e y ' , Mante l l ' m a d e fur ther a r r a n g e m e n t s with Leney respect ing the 

Cuckf ie ld foss i ls ' . He is likely to have taught the quarryman to search for 

the remains of larger b o n e s . I t w a s n ' t long b e f o r e several packages 

arrived f r o m h i m , including s o m e fossils that Mantel l descr ibed as 

' superb s p e c i m e n s ' . 

A m o n g the f ragments o f larger b o n e s t h e r e w e r e also inver tebrates , 

such as tiny fossil shells and snails. Mante l l t r ied to descr ibe these to 

E thc ldred B e n e t t , a l though he admit ted they w e r e so damaged 'it is 

scarcely possible to ascertain the g e n e r a or s p e c i e s ' . Nonethe less , Miss 

B e n e t t thought the shells f r o m the W e a l d w e r e similar to those un

c o v e r e d in a r o c k she k n e w called ' P u r b e c k l i m e s t o n e ' . This is a 

format ion that s t re tches across W i l t s h i r e and D o r s e t that was well estab

lished in the geological s e q u e n c e as Secondary r o c k . T h e W e a l d and the 

P u r b e c k , Mante l l w r o t e , fo l lowing Miss B e n e t t ' s advice , ' c o r r e s p o n d in 

so many particulars . . . that t h e r e is every reason to suppose that they 

b e l o n g to the same f o r m a t i o n ' . I f this was t r u e , the rocks at W h i t e m a n ' s 

G r e e n in the W e a l d lay wel l b e l o w the chalk at the t o p of the Secondary 

ser ies . He was reveal ing tantalising gl impses of a f o r m e r w o r l d that had 
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thrived an u n k n o w n n u m b e r of years b e f o r e the fishes and a m m o n i t e s 

e m b e d d e d in the chalk. 

All this t i m e M a n t e l l ' s medical pract ice p r o s p e r e d , and he was able to 

buy a house in Cast le Place f r o m his f o r m e r p a r t n e r , J a m e s M o o r e , for 

L 7 0 0 . By 1 8 1 9 he could afford the house n e x t d o o r and the t w o houses 

w e r e k n o c k e d t o g e t h e r , b e c o m i n g k n o w n , grandly , as 'Cast le P l a c e ' . 

Posit ioned p r o m i n e n t l y in the High S t ree t and backing on to L e w e s 

Cast le , the imposing h o m e was a w o r l d apart f r o m the m o d e s t co t tage 

in St M a r y ' s Lane w h e r e Mante l l had been brought up. A t e a m of 

craf tsmen was hired to c r e a t e a grac ious in ter ior with Georg ian w i n d o w s 

to the f loor , ornamenta l arches o v e r the stairwell and even carvings of 

a m m o n i t e s to decora te the Ionic c o l u m n s at the f ront of the house . As i f 

t o c o m p l e t e the m e t a m o r p h o s i s f r o m b o o t m a k e r ' s son t o d o c t o r o f 

standing, Mantel l adopted the c o a t - o f - a r m s of his forebears and painted 

t h e m , entwined with those of W o o d h o u s e , on the porch outside and on 

the marb le table in the d i n i n g - r o o m . But i f Mary Mante l l was under any 

illusion that she might acquire an e legant n e w d r a w i n g - r o o m to e n t e r 

tain guests , she was to be disappointed. H e r husband's b u r g e o n i n g ' l i t t le 

cabinet ' b e c a m e a grand ' C o l l e c t i o n ' and quickly c a m e to f i l l the n e w 

first-f loor d r a w i n g - r o o m . 

As news of G i d e o n M a n t e l l ' s c o l l e c t i o n spread, visitors c a m e to view 

the fossils. O n e cal ler was that same L i e u t e n a n t - C o l o n e l T h o m a s Birch 

w h o had sought out Mary Anning; Mante l l descr ibed him as a 'very 

agreeable and intel l igent m a n ' . Birch had b e e n tour ing the W e s t 

C o u n t r y and had spent m u c h t i m e in D o r s e t buying fossils of the 

Ichthyosaurus or ' P r o t e o s a u r u s ' as it was still cal led - f r o m M a r y . 

Natural ly, Mantel l was intr igued to k n o w h o w B i r c h ' s giant Ichthyosaurus 

bones c o m p a r e d to the f ragments he had found. In March 1 8 2 0 , shortly 

after the birth of his second son , W a l t e r Ba ldock , Mante l l rece ived an 

intriguing le t ter f r o m L i e u t e n a n t - C o l o n e l B i rch . 

' I am going to sell my co l l ec t ion for the benef i t of the p o o r w o m a n 

and her son and daughter at L y m e w h o have in t ruth found almost all 

the f ine th ings , ' B irch w r o t e . ' I found these p e o p l e , the Annings , in 

considerable difficulty on the act of selling the i r furni ture to pay their 

47 



T E R R I B I. H I . I Z A R D 

r e n t in c o n s e q u e n c e of their not having found o n e good fossil for near 

a t w e l v e m o n t h . I may n e v e r again possess what I am about to part with ; 

yet in doing it I shall have the satisfaction of k n o w i n g that the m o n e y will 

be wel l appl ied . ' 

Birch was genuinely c o n c e r n e d that the Annings had not been able to 

maintain their early success . Apart f r o m an Ichthyosaurus uncovered in 

i 8 i 8 , they had had no m o r e significant finds. B i r c h ' s sale was planned 

for i c M a y , in the Egyptian Hall in Piccadil ly. Gideon Mantel l at tended 

the auct ion and had a chance to see Mary Anning ' s 'mar ine l izards' : an 

Ichthyosaur f e m u r and head that was bought for G e o r g e s Cuvier in 

Paris , a partial s k e l e t o n , v e r t e b r a e and o t h e r fossils. L ieutenant -Colone l 

B i r c h ' s sale raised £ 4 0 0 for the Annings . 

Less than a m o n t h la ter , in J u n e 1 8 2 0 , G i d e o n Mantel l e n t e r e d in his 

diary: ' r ece ived a packet of fossils f r o m Cuckf ie ld . A m o n g them was a 

fine f ragment of an e n o r m o u s b o n e ; several v e r t e b r a e and s o m e t e e t h . ' 

Having m e t Birch and seen Mary Anning ' s giant sea lizards, he i m m e d i 

ately w r o t e that these giant b o n e s must be long to a 'Proteosaurus or 

I chthyosaurus . ' Af ter all , this was the only large c rea ture that had been 

descr ibed in England. Inspired by this discovery of the largest b o n e he 

had rece ived so far , he began a scr ies of excurs ions to W h i t e m a n ' s G r e e n 

in the W e a l d , the m u n d a n e l i tt le quarry w h e r e w o r k m e n laboured for 

basic s tone mater ia l , unaware that they w e r e laying bare the secrets of 

the past. To Mante l l the quarry was a magical p lace ; i t was like e n t e r 

ing the ancient t o m b s , w h e r e ex t raordinary r e c o r d s of a f o r m e r wor ld 

w e r e wait ing t o b e e x p l o r e d . W i t h great enthusiasm, o n 1 6 August 1 8 2 0 

he t o o k the e n t i r e family on an out ing to the quarry : ' W e made an 

e x c u r s i o n to Cuckf ie ld ; my b r o t h e r drove the ladies in his chaise and I 

r o d e o n h o r s e b a c k . ' 

But the m o r e spec imens he found, the m o r e baffling the site b e c a m e . 

S trangely , al though he be l ieved the animal bones be longed to an 

Ichthyosaurus, or sea l izard, he began to f ind the petr i f ied remains of land 

plants . T h e s e fossils w e r e difficult to i n t e r p r e t , s o m e b lackened like 

charcoa l , with cracks and fissures filled with whi te crystal l ine minerals 

or the bril l iant b r o n z e of foo l ' s go ld . As he scrutinised the s t o n e , he 
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thought he could discern f ragmentary remains of leaves, s tems and o t h e r 

' l igneous s t r u c t u r e s ' , which appeared to be o f vegetable or igin . 

B e f o r e 1 8 2 0 , very little was k n o w n of fossil b o t a n y . In the e ighteenth 

century , Carl Linnaeus had deve loped a detai led classif ication system for 

plants, establishing in his catalogues of several thousand plant species 

f rom all over the w o r l d the g r o u n d rules that a botanist should fo l low 

to descr ibe and n a m e plants c o r r e c t l y . S ince t h e n , o t h e r scholars had 

occasionally a t t e m p t e d to identify fossil plants , but t h e r e w e r e f e w 

systematic studies of fossil species b e f o r e 1 8 2 0 , and n a m e s had no legal 

status. Faced with tantalising impress ions of the re l ics of plants that he 

could not r e c o g n i s e , Mante l l had no k n o w l e d g e a b l e source to which he 

could turn . ' I am unacquainted with any vegetables e i ther r e c e n t or fossil 

with which these remains can be ident i f i ed , ' he w r o t e . 

During o n e trip to the quarry at Cuckf ie ld in 1 8 2 0 he had a break

through. He u n e a r t h e d , buried with m o r e giant b o n e s , part o f a t r e e 

trunk m o r e than t h r e e feet long, very w e a t h e r e d , wi th the rudiments o f 

branches . He could see at o n c e that the t runk was c o v e r e d in dist inctive 

diamond-shaped scars , r e s e m b l i n g w o o d y bases w h e r e leaf stalks w e r e 

o n c e at tached. This was noth ing like the English t r e e s around h i m , the 

familiar indentat ions on the bark of oaks , chestnuts and b i rches . T h e 

roughened surface of the t r u n k , the pat tern of scars f r o m w o o d y leaf 

stalks, w e r e striking — like those of a t ropical p a l m . 

Mantel l soon found o t h e r fossils, t o o , which b o r e m o r e r e s e m b l a n c e 

to a tropical f lora. S o m e of the leaves and s tems he thought w e r e like 

Euphorbia f rom the East Indies, a lush, f lower ing shrub. W i t h s o m e conf i 

dence he e n t e r e d in his journal on 17 August 1 8 2 0 : 'Had a very f ine 

spec imen o f Euphorbia f r o m C u c k f i e l d . ' T w o w e e k s la ter , h e sent ' a 

large and beautiful s p e c i m e n of fossil Euphorbia f r o m Cuckf ie ld to Mr 

G r e e n o u g h . . . i t was e m b e d d e d i n mas t i c , the s a m e c o m p o s i t i o n a s 

used for the M i n e r e t s and D o m e s of the or iental palace at B r i g h t o n ' . In 

fact, f lowering plants , like Euphorbia and pa lms , had not yet appeared on 

the map of the pr imit ive landscape. T h e history of fossil plants and the 

habitat for Mante l l ' s u n k n o w n giant c r e a t u r e w e r e s tranger than any

thing he could anticipate with the l imited ev idence then available to h i m . 
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In 18 2 i , as Mante l l was trying to f ind out m o r e about tropical plants 

and animals , the R e v e r e n d W i l l i a m C o n y b e a r e c o m p l e t e d his detailed 

study of Ichthyosaurus for the Geologica l Soc ie ty . This was to provide 

another c lue to the giant b o n e s . C o n y b e a r e had included beautiful 

anatomical drawings of the b o n e s of Ichthyosaurus. W h e n Mantel l 

c o m p a r e d the fossil b o n e s that he had u n c o v e r e d at W h i t e m a n ' s G r e e n 

in the W e a l d , he found that they w e r e very di f ferent f rom those of the 

sea lizard of L y m e . T h e v e r t e b r a e of an ichthyosaur w e r e s lender and 

deeply h o l l o w e d , a l lowing for the f lex ib le m o v e m e n t s of an animal living 

in w a t e r — nothing like the c h u n k y , solid ver tebrae that he had uncov

ered in Sussex . T h e leg b o n e of the Ichthyosaurus was m o r e like the f in of 

a f ish; the s lender centra l b o n e , the h u m e r u s , ' immedia te ly support ing a 

very n u m e r o u s series of small b o n e s , form[ed] a very f lexible paddle ' . 

But the por t ion of giant f e m u r , or thigh b o n e , that he had found in the 

W e a l d b o r e no r e s e m b l a n c e to any b o n e in the sea lizard. I t was truly 

e n o r m o u s : the f r a g m e n t , o f the top part o l the b o n e , was over t w o feet 

long and t w e n t y inches in c i r c u m f e r e n c e . If this f ragment of a giant leg 

was n o t der ived f r o m an Ichthyosaurus, then to what kind of mons t rous 

c r e a t u r e could it be long? 

Apart f r o m the shape of the b o n e s , there was another clue that the 

u n k n o w n c r e a t u r e f r o m the W e a l d was n o t a sea lizard. W h e n a c rea ture 

dies at sea , its body sinks d o w n to the ocean f loor and is gradually 

c o v e r e d by a fine rain of part ic les that f o r m the n e w sediments . As it is 

gradually densely packed with layers of s e d i m e n t accumulat ing above , 

the b o n y ske le ton can be wel l p r e s e r v e d , just l ike the ichthyosaurs of 

L y m e . But w h e n a c r e a t u r e dies on land it is m u c h m o r e likely to be 

d e s t r o y e d , falling prey to s o m e o t h e r animal or sca t tered by wind and 

rain, leaving only a confused j u m b l e of b o n e s . Mante l l could r e c o v e r 

only f ragments of b o n e f r o m the W e a l d , n e v e r a full ske le ton . As ye t , he 

had n o t even found t w o b o n e s jo ined t o g e t h e r . I t o c c u r r e d to him that 

these w o r n rel ics of giant b o n e s might have be longed to a c rea ture 

that spent at least part of its life on land, beneath the shade of palms. 

In the quiet of night , w h e n all the t o w n was long since asleep and his 

medica l duties w e r e c o m p l e t e d , G i d e o n Mante l l studied the fossils he 
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had found, so utterly absorbed in his w o r k that he was o f ten unaware 

that the small hours w e r e approaching. W i t h careful use of chisel and 

h a m m e r , the shape o f the b o n e s s lowly e m e r g e d f r o m the surrounding 

stone like s o m e strange pr imordia l s c u l p t u r e , perhaps m o r e impress ive 

than something that is f inished, conta ining all the p r o m i s e of a great 

work of art gradually taking shape b e f o r e his eyes . He w o u l d gl impse 

eerie fragments o f the anc ient animal : the exquis i te ly s m o o t h curve o f 

the giant f e m u r , the sharp points of the damaged v e r t e b r a e , the s trange 

ridges on the enamel o f the t e e t h ; the f o r a m i n a , or h o l e s , for b l o o d 

vessels, far larger than any human capil lary. It was unear th ly . . 

To try to m a k e m o r e sense of this confusing p i c t u r e , he w o u l d use as 

a r e f e r e n c e G e o r g e s C u v i e r ' s acc la imed f o u r - v o l u m e s u m m a r y , 

Recherches sur les Ossemens Fossiles des Quadrupedes, which had b e e n trans

lated into English in 1 8 1 3 . H e r e C u v i e r out l ined the details o f several 

species of ancient e x t i n c t c rocodi les found at H o n f l e u r and Le H a v r e . 

Mantell c o m p a r e d his fossils against C u v i e r ' s drawings , and s o m e of the 

bones , especially the v e r t e b r a e , s e e m e d to c o r r e s p o n d . To obtain a 

second opinion , he n o w made a r r a n g e m e n t s to v iew the Hunter ian 

Museum at the Royal C o l l e g e of Surgeons in L o n d o n . J o h n H u n t e r ' s 

col lect ion of ten thousand anatomical spec imens had b e e n bought by the 

government after his death in 1 7 9 3 and placed in the Royal C o l l e g e at 

Lincoln 's Inn Fields. H e r e , they w e r e be ing cata logued by H u n t e r ' s 

former apprent i ce , W i l l i a m Cl i f t . 

T h e child of a p o o r family in D e v o n , Cli f t possessed an e x c e p t i o n a l 

talent for drawing which had b e e n n o t i c e d by the local g e n t r y , and he 

had been sent to assist H u n t e r . Great ly h o n o u r e d by this a p p o i n t m e n t , 

the young Clift had laboured long hours for l i t t le pay, helping wi th 

dissections b e f o r e breakfast at six in the m o r n i n g and of ten not finishing 

until after midnight , the evenings be ing spent in d ic ta t ion . W i t h i n a year 

of his apprent iceship, H u n t e r d ied , but he r e v e r e d his f o r m e r m a s t e r and 

was d e t e r m i n e d to c o n t i n u e his w o r k . 

Although harripered by the fact that Sir Everard H o m e had r e m o v e d 

many manuscr ipts that would have helped to identify the s p e c i m e n s , 

Clift struggled on , trying to prepare H u n t e r ' s co l l ec t ion for publ ic v iew. 
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By the 1 8 2 0 s , his e x p e r i e n c e was cons iderab le . W h e n G i d e o n Mantel l 

presented him with o n e of the p o i n t e d , curved teeth he had found, Clift 

did not hes i ta te : ' t h e r e can be no doubt of its having be longed e i ther to 

the c rocodi le or the m o n i t o r [ l izard]. I k n o w of no animal whose teeth 

have the lateral r idges so strongly d e f i n e d . ' 

F r o m such discussions with Cli f t and compar i sons with Cuvier , 

Mante l l began to think that at least s o m e of the giant bones could be 

assigned, n o t to a sea l izard, but to an ancient species of c r o c o d i l e . He 

w r o t e in s u m m e r 1 8 2 1 to a f r i end , the MP and Fe l low of the Royal 

Soc ie ty Davies G i l b e r t , tel l ing him of the giant bones of c rocodi les that 

he had found that spring in the W e a l d . ' T h e r e can be no hes i ta t ion , ' said 

Mante l l conf ident ly , in assigning t h e m to ' the same u n k n o w n species of 

C r o c o d i l e , as d iscovered at H o n t l c u r and H a v r e ' . 

But soon af ter this , M a r y Mante l l made a remarkab le discovery that 

did n o t f i t this c o n c l u s i o n . T h e r e are several versions of the event ; the 

m o s t plausible r e c o u n t s that the inc ident o c c u r r e d o n e m o r n i n g in 1 8 2 0 

o r 1 8 2 1 , w h e n M a r y was a c c o m p a n y i n g her husband o n his medical 

rounds . W h i l e wait ing for him to see his pat ient , she searched for fossils. 

As she w a l k e d , h e r eyes w e r e irresist ibly drawn to a strange shape in a 

pile of s tones that had b e e n heaped by the side of the road . Picking up 

the s t o n e , she brushed away the whi te dust , gent ly r e m o v i n g any loose 

r o c k with her f ingers. Gradually a shape e m e r g e d never previously seen 

by human e y e . I t was very s m o o t h , w o r n and dark b r o w n , rather like a 

f lat tened f ragment of a giant t o o t h . 

W h e n she s h o w e d her husband, he saw at o n c e that this was s o m e 

thing i m p o r t a n t . ' S o o n af ter my f i r s t d iscovery o f colossal b o n e s , ' he 

w r o t e , ' s o m e tee th of a very r e m a r k a b l e charac ter particularly e x c i t e d 

my curiosi ty for they w e r e whol ly unlike any that had previously c o m e 

under my o b s e r v a t i o n . ' T h e f ragment of too th was m o r e than an inch 

long, and shaped into a b lunt , gr inding surface at the c r o w n . T h e couple 

w e r e able to t race the s o u r c e of the pile of s tones to the same quarry in 

W h i t e m a n ' s G r e e n in which Mante l l had found the o t h e r giant b o n e s . 

'Even the quarry m e n , a c c u s t o m e d to c o l l e c t the remains o f fishes, shells 

and o t h e r o b j e c t s e m b e d d e d in the r o c k s , ' he w r o t e , 'had not observed 
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fossils of this kind and w e r e not aware of the p r e s e n c e of such teeth in 

the s tone they w e r e constant ly breaking for the r o a d s . ' 

T h e ' t o o t h ' cast all his observat ions into d o u b t . He could see that this 

was not the tooth of a c r o c o d i l e , for i t did n o t have the sharp, pointed 

c r o w n essential for a c a r n i v o r e . It had a b r o a d , f lat tened grinding 

surface , supported by thick e n a m e l on o n e side and with a m a r k e d r idge 

up the middle . This was m u c h m o r e like the t o o t h of a herb ivorous 

m a m m a l , that had been w o r n d o w n by constant c h e w i n g . ' T h e first 

spec imen so ent ire ly r e s e m b l e d the part of the incisor of a large 

m a m m a l , ' he w r o t e , ' that I was m u c h embarrassed to a c c o u n t for its 

presence in such ancient s trata , in which according to all geological 

e x p e r i e n c e , no fossil remains of m a m m a l would e v e r be d i s c o v e r e d . ' 

Although the t o o t h r e s e m b l e d a herb ivorous m a m m a l l ike a 

hippopotamus or r h i n o c e r o s , such c rea tures w e r e n o t supposed to exis t 

in ancient r o c k . C u v i e r ' s e x t i n c t large m a m m a l s such as the m a m m o t h 

and mastodon had b e e n re t r ieved f r o m T e r t i a r y deposi ts . Mantel l 

thought f r o m his c o r r e s p o n d e n c e wi th Ethe ldred B e n e t t that W e a l d 

rocks w e r e m u c h o l d e r , f r o m the Secondary p e r i o d . T o suggest that 

m a m m a l s had lived in ancient t i m e s was o n e step b e y o n d anything that 

naturalists could envisage. As J a m e s Parkinson had w r i t t e n , although the 

time-scale of Crea t ion as out l ined in M o s e s had been q u e s t i o n e d , the order 

of Creat ion was not in d o u b t . Parkinson thought i t str iking that the o r d e r 

of creat ion as stated in the Scr iptures was ' in c lose a g r e e m e n t ' with g e o 

logical ev idence : ' T h e Creat ive P o w e r has been e x e r c i s e d with increasing 

e x c e l l e n c e in its o b j e c t s . . . the last and highest w o r k appearing to be 

M a n . ' No o n e had yet chal lenged the assumption that m a m m a l s w e r e 

created last, when G o d had prepared the Earth for the higher animals . 

This be l ie f in formed M a n t e l l ' s quest ; he did n o t ye t have enough 

evidence to disregard the huge burden of a c c e p t e d w i s d o m . He asked 

himself , i f the o w n e r of the too th was n o t a large m a m m a l , then what 

was it? T h e tooth did not r e s e m b l e that of any fish at the Hunter ian 

M u s e u m . I t could n o t c o m e f r o m a tur t l e ; they have no t e e t h , only 

horny beaks . No amphibian was k n o w n to reach giant p r o p o r t i o n s . And 

it certainly was n o t f r o m a bird no t o o t h e d birds had b e e n r e p o r t e d at 
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this t i m e . By a process of e l iminat ion the ev idence pointed to a bizarre 

conc lus ion : the tee th b e l o n g e d to a giant herb ivorous lizard. 

Y e t this conc lus ion m a d e no sense . 'As no k n o w n , exist ing repti les 

are capable of mast icat ing their food I could not venture to assign the 

too th in quest ion to a l izard, ' w r o t e M a n t e l l . A herbivorous repti le that 

could c h e w its food like a c o w was unheard of . It was a preposterous 

idea. T h e e x p e r t s in L o n d o n , such as W i l l i a m Cl i f t , w e r e fol lowing 

G e o r g e s C u v i e r , in terpre t ing the fossil r e c o r d by analogy to living 

f o r m s . But there was no m o d e r n analogue to such a strange rept i le . 

G i d e o n Mante l l lacked the o n e p iece of ev idence that would have 

proved the t o o t h b e l o n g e d to a rept i l e : a fossilised jaw. A m a m m a l ' s j aw 

is very dist inct ive . Even i f the t e e t h are miss ing, there are differently 

shaped spaces for the various types of t e e t h : m o l a r s , p r e m o l a r s , incisors 

and canines . A rept i le does n o t have several types of t e e t h ; although its 

teeth mav v a r y in s i / e , the sockets are all the same shape. But Mantell 

could n o t find a j a w , just a single d i sembodied t o o t h . 

W h e n he studied the t o o t h at h o m e , in his d r a w i n g - r o o m , surrounded 

by his c o l l e c t i o n , in m o m e n t s of doubt the large f ragment of too th was 

so w o r n — he s o m e t i m e s w o n d e r e d if he had found anything at all. 

V i e w e d f r o m s o m e direc t ions i t was a lmost unrecognisable as a too th . 

F i n e , feathery black lines w e r e w o v e n across the surface like a spider 's 

w e b . T h e r e it lay in his hand, a scrap of a fossil scarcely larger than a 

p e b b l e , withholding the secre t to an u n k n o w n past . 

Dur ing the s u m m e r of 1 8 2 i Mantel l redoubled his ef forts to gather any 

ev idence that could shed m o r e light on the m y s t e r y . Scarcely interrupted 

by the m a j o r events of the day — the death of E m p e r o r Napoleon on St 

H e l e n a , the spectacular c o r o n a t i o n of the ageing King G e o r g e I V , the 

s u m m e r races and Br ighton fair — he struggled with his geological 

research w h e n e v e r t i m e could be spared f r o m his prac t i ce . S o m e t i m e s 

he t o o k the s ingle-horse chaise to Cuckf ie ld with his young apprent i ce , 

G e o r g e R o l l o ; occasional ly he rode out a lone to hunt for further 

evidence o f his m o n s t e r . 

By the a u t u m n , M a n t e l l ' s f irst-f loor r o o m s w e r e filled with a strange 

<>4 
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assortment of f ragments of giant b o n e s u n c o v e r e d in the W e a l d . F r o m 

his k n o w l e d g e of anatomy while training as a d o c t o r he was able to 

identify several o f t h e m . He w r o t e to the R e v e r e n d C o n y b e a r e a t the 

Geological Soc ie ty , tel l ing him that he had ' r ibs ; c lavicle [part of the 

shoulder] ; radius [ f o r e a r m ] ; pubis [ front part of the pelvis ] ; i l ium [ from 

the side of the pelvis) ; f e m u r or thigh b o n e ; t ibia or shin b o n e of the leg; 

metatarsal bones of the f o o t ; v e r t e b r a e forming the b a c k - b o n e and 

t e e t h ' . Although the teeth appeared b r o k e n o f f c lose to the j a w , the j aw 

itself could not be t r a c e d . S o m e of the b o n e s had features in c o m m o n 

and s e e m e d to be long t o g e t h e r . O t h e r s w e r e so b r o k e n and fragile they 

w e r e impossible to identi fy. All the b o n e s w e r e hopelessly in termingled 

with debris f r o m o t h e r animals , tur t l e s , f ishes, shells and vegetables . 

T h e only way he could begin to m a k e sense of the puzzle was to 

distinguish the di f ferent types o f t e e t h . T h e r e s e e m e d to be t w o sets h e r e 

that could not have c o m e f r o m the same species o f animal . O n e set o f 

tee th w e r e blade- l ike and up to t h r e e inches long , f lat tened f r o m side to 

side, with t w o sharp edges s t re tching f r o m the c r o w n . T h e s e edges w e r e 

serrated like a steak kni fe , c o n s t r u c t e d for tear ing f lesh, n o t eating 

vegetables . T h e tee th could only have b e l o n g e d to a carnivorous animal . 

And although he c o u l d n ' t prove i t b e y o n d d o u b t , Mante l l was certa in 

that they be longed to a giant rept i le because they w e r e m o r e similar to 

c rocodi le t ee th than anything he had seen at the Royal C o l l e g e of 

Surgeons . H o w e v e r , t h e r e w e r e s o m e crucial d i f fe rences . C r o c o d i l e 

teeth are conica l , slightly c u r v e d , the surface of the e n a m e l c o v e r e d with 

ridges radiating longitudinally f r o m the tip to the c r o w n . A c r o c o d i l e 

grips its prey , and then flicks its tail in the w a t e r to spin, so it can m o r e 

easily rip and tear o f f chunks . T h e s e unfamil iar , b lade- l ike , carnivorous 

teeth would have a l lowed their u n k n o w n o w n e r a slicing ac t ion , like 

carving m e a t . 

Even m o r e puzzling was the second set of t ee th in his c o l l e c t i o n , 

the herbivorous teeth found by his w i f e . T h e s e 'possessed characters 

so remarkable that the m o s t superficial o b s e r v e r would have b e e n 

struck with their appearance as s o m e t h i n g novel and i n t e r e s t i n g , ' he 

w r o t e . ' W h e n per fec t they must have b e e n of a very cons iderable s ize . ' 
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I may be accused of indulging in the marve l lous , if I venture to 

state that upon c o m p a r i n g the larger b o n e s of the Sussex lizard 

with those of the e lephant , there s e e m s reason to suppose that 

the f o r m e r must have m o r e than equal led the lat ter in bulk and 

have e x c e e d e d thirty feet in length! And yet s o m e bones in my 

possession warrant such a conc lus ion . . . this species e x c e e d e d 

in magni tude every animal of the lizard t r ibe h i ther to dis

c o v e r e d , c i t h e r in a r e c e n t or a fossilised s tate . 

C o u l d a heart really p u m p b l o o d around a c r e a t u r e 30 40 feet long? 

W o u l d musc les be s t rong enough to support such a heavy frame? W h a t 

would it have eaten to k e e p its several tons of repti le flesh in prist ine 

vigour? T h e c r e a t u r e beginning to e m e r g e f rom his solitary w o r k each 

night was hardly be l ievable , a p h a n t o m from the u n d e r w o r l d , yet there 

it was , solid as a r o c k , unassailable. As a g l impse of an ancient form of 

life i t was tantalising; a seemingly endless , u n c o m p l e t a b l e , j igsaw. N o n e 

J 6 

Sel f - taught , wi thout the backing of a university or m e m b e r s h i p of a pres

tigious soc ie ty , Mante l l could hardly c laim that these o n c e be longed to a 

giant herb ivorous lizard w h e n such an i m p r o b a b l e c rea ture was not 

supposed to have e x i s t e d . He might just as wel l suggest he had found a 

c e n t a u r , a unicorn or a dragon, or s o m e o t h e r prepos terous creature of 

ancient m y t h . 

But the m o s t r e m a r k a b l e feature of all was the sheer size of the beasts . 

S o m e o f the f ragments o f v e r t e b r a e w e r e up to f ive inches long; there 

was a part of a r ib that measured t w e n t y - o n e inches long, even the 

metatarsal b o n e s in the foot w e r e huge and chunky. As he was chiselling 

away o n e night , he real ised that o n e part icular b r o k e n sect ion of thigh 

b o n e e m e r g i n g f r o m the s tone indicated an animal far larger than any 

he k n e w — this p iece was nearly 30 inches long and 2 ^ inches in c i r c u m 

f e r e n c e . T h e r e i t lay in f ront of h i m , defying all logic and reason. T h e r e 

was no way of proving to which set of t ee th i t b e l o n g e d . C o m p a r e d to a 

m a m m a l b o n e , if scaled up in size his discovery would make a pre

pos terous animal , far larger even than a house . 



T H E W O R L D I N A P E B B L E 

of it added up to a w h o l e animal , or even a c o h e r e n t view of part of 

an animal . But with .s ingle-minded, purposeful dedicat ion , Mante l l 

cont inued to devote all his spare t i m e to t rying to solve the m y s t e r y . 

Everything in his life was sacrif iced to this o n e b e w i t c h i n g interes t . He 

would place the b o n e s in history. He would be the man acc la imed. 

But u n k n o w n to G i d e o n M a n t e l l , he was n o t the only person in 

England in the early i 8 2 o s w h o had u n c o v e r e d ev idence that giant lizards 

o n c e r o a m e d the land. 

5 7 
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Here we see the wrecks of beasts and fishes 

With broken saucers, cups and dishes . . . 

Skins wanting bones, bones wanting skins 

And various blocks to break your shins. 

No place in this for cutting capers, 

Midst jumbled stones and books and papers, 

Stuffed birds, portfolios, packing cases 

And founders fallen upon their faces . . . 

The sage amidst the chaos stands, 

Contemplative with laden hands, 

This, grasping tight his bread and butter 

And that a flint, whilst he doth utter 

Strange sentences that seem to say 

'I see it all as clear as day.' 

'A Picture of the Comforts of Professor 

Buckland's rooms in Christ Church, 

Oxford ' by Philip Duncan, 1821, cited in 

The Life and Correspondence of William 

Buckland by Anna Gordon, 1894 

In the hear t of O x f o r d , under the watchful eye of the deans and canons 

at the univers i ty , the R e v e r e n d W i l l i a m Buckland 's enthusiasm for 

' u n d e r g r o u n d o l o g y ' was beginning to attract wider suppor t . As R e a d e r 

in Minera logy he had expanded the course to debate the latest geological 
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ideas: whether the 'days ' o f C r e a t i o n could c o r r e s p o n d to lengthy ' e r a s ' ; 

the nature o f N o a h ' s F l o o d ; the o r d e r o f C r e a t i o n . A c c o r d i n g t o o n e 

r e v i e w e r , Buckland was so inspiring as a speaker that 'he awakened in 

the Universi ty and e l s e w h e r e , an admirat ion and in teres t in G e o l o g y ' . 

He told his friend the a m a t e u r geologis t Lady M a r y C o l e that he had 

been lecturing to an ' o v e r f l o w i n g class . . . amongs t w h o m I r e c k o n the 

Bishop o f O x f o r d , four o t h e r Heads o f Co l l eges and three Canons o f 

Chr i s t church ' . 

His idiosyncrasies w e r e b e c o m i n g a lmost as famous as his lec tures and 

w e r e accepted at the university as part of his br i l l iance . A n y o n e passing 

through the neatly t r i m m e d rose gardens of the quad at C o r p u s Christ i 

to Buckland's r o o m s , e x p e c t i n g to find the usual happy amalgamat ion of 

e legance and learning f i t t ing for a d o n , w o u l d soon discover that the 

professor had dif ferent pr ior i t ies . ' I can n e v e r forget the sce ne that 

awaited me on repair ing f r o m the Star Inn to Buckland 's d o m i c i l e , ' 

recal led R o d e r i c k M u r c h i s o n , an undergraduate at O x f o r d . 'Having 

W i l l i a m B u c k l a n d l e c t u r i n g a t the A s h m o l e a n , 1 8 2 2 . 
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A cartoon of 'Professor Ichthyosaurus' inspired by Buckland's lectures. 

c l i m b e d up a n a r r o w staircase . . . I e n t e r e d a long corr idor - l ike r o o m 

filled with r o c k s , shells and b o n e s in dire confus ion . In a sort of sanctum 

at the end was my fr iend in his b lack g o w n , looking like a n e c r o m a n c e r , 

sitt ing on a r i cke ty chair c o v e r e d with s o m e fossils, c learing out a fossil 

b o n e f r o m the m a t r i x . ' 

In addition to fossils s t rewn liberally on a lmost every surface and the 

stuffed c rea tures in the hall , Pro fessor Buckland was a keen naturalist 

and kept a n u m b e r of unusual p e t s . T h e r e w e r e cages full of snakes and 

g r e e n frogs in the d i n i n g - r o o m , w h e r e the candles w e r e placed 

in Ichthyosauri's v e r t e b r a e . Guinea-pigs r o a m e d freely throughout 

his of f ice . W a l t e r S t a n h o p e , a t u t o r at O x f o r d , descr ibed an evening in 

d o 
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Buckland's apar tments : ' I t o o k care to tuck up my le^s on the sofa, for 

fear of a casual bi te f rom a jackal that was wander ing around the r o o m . 

After a while I heard the animal m u n c h i n g up s o m e t h i n g under the sofa 

and was rel ieved that he should have found s o m e t h i n g to occupy h im. I 

told Buckland. " M y p o o r guinea p igs ! " he e x c l a i m e d , and sure e n o u g h , 

four of the five of t h e m had p e r i s h e d . ' 

By far the m o s t splendid c r e a t u r e in Buck land ' s m e n a g e r i e was a 

bear , rather grandly n a m e d Tiglath P i l c sc r , a f ter the founder o f the 

Assyrian E m p i r e in the O l d T e s t a m e n t B o o k of Kings . Unl ike his n a m e 

sake, w h o was r e n o w n e d for his brutal punishment of his o p p o n e n t s , 

Tiglath the bear was ' t a m e and caress ing ' . Buckland even w e n t so far as 

to provide the bear with a s tudent c o s t u m e in which he part ic ipated fully 

in university l ife, especially the wine part ies . ' W e had an i m m e n s e party 

a t the Botanic G a r d e n s , ' Char les Lyel l , o n e of Buck land ' s u n d e r 

graduates, reca l led . ' Y o u n g Buckland had a b e a r , " T i g " dressed up as a 

student c o m p l e t e with cap and g o w n . ' Tiglath Pi leser was formal ly 

introduced to senior figures at the universi ty . ' It was divert ing to see t w o 

or three o f the dons n o t k n o w i n g what to do for fear their dignity was 

c o m p r o m i s e d . ' 

Most perplex ing of all for visitors to Buck land ' s apar tments was the 

m e n u , since Buckland, a born e x p e r i m e n t a l i s t , had dec ided to eat his 

way through the animal k ingdom as wel l as study it . ' I r e c o l l e c t various 

queer dishes which he had at his t a b l e , ' reca l led his friend J o h n Playfair. 

' T h e hedgehog was a g o o d e x p e r i m e n t and both Liebig and I thought it 

good and t e n d e r . On another occas ion I r e c o l l e c t a dish of c r o c o d i l e , 

which was an u t te r failure . . . though the phi losophers t o o k o n e 

mouthfu l , they could not be persuaded to swal low i t and r e j e c t e d the 

morse l with s trong language. ' J o h n Rusk in , recal l ing his undergraduate 

days at Buckland's tab le , w r o t e : ' I m e t the leading scienti f ic m e n of the 

day, f rom Hcrschc l d o w n w a r d s . . . E v e r y o n e was at ease and amused at 

that breakfast tab le , the m e n u and the sc ience of i t , usually in themselves 

interest ing. I have always r e g r e t t e d a day of unlucky e n g a g e m e n t on 

which I missed a del icate toast of m i c e . ' 

T h e discussions that graced these g a s t r o n o m i c occasions w e r e 
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undoubtedly no less e x o t i c . Buckland bel ieved that geological history 

re f l ec ted a gradual preparat ion of the earth for M a n ' s habitation and was 

opt imist ic that a scientif ic his tory of the earth would tally with scriptural 

r e c o r d s . He was impress ive in debate and was soon influencing s o m e of 

the m o r e liberal c h u r c h m e n of his day. J o h n Bird S u m n e r , the Bishop 

of C h e s t e r and later Archbishop of C a n t e r b u r y , w r o t e a Treatise on the 

Records of Creation in 1 8 1 6 , in which he supported Buckland and other 

m e m b e r s of the Geolog ica l Soc ie ty in viewing the six 'days ' as six 

creat ive ' e r a s ' . 

Buckland 's keenness to r e c o n c i l e the n e w sc ience with religion w o n 

him support in high places . As his reputat ion g r e w , he m a d e the ac

quaintance o f leading g e n t l e m e n of the day, including Lord Grenvi l l e , 

the C h a n c e l l o r o f O x f o r d Univers i ty ; Sir Joseph Banks, the famous 

botanist ; and Sir Everard H o m e at the Royal S o c i e t y , as well as leading 

polit icians such as R o b e r t P e e l . Using these powerfu l contac t s , Buckland 

lobbied for the first chair o f geo logy to be c r e a t e d a t O x f o r d . He r e 

assured L o r d Grenvi l l e that the sc iences w o u l d , o f c o u r s e , be sub

ordinate to the classics. ' I w o u l d n o t surrender a single part icle of our 

system of classical s t u d y , ' he p r o m i s e d . T h e m a t t e r was re ferred to the 

highest level of g o v e r n m e n t , eventual ly reaching His Royal Highness, 

the Pr ince R e g e n t . 

In 18 1 8, with the approval of His Royal Highness , the stipend for a 

Professor of G e o l o g y at O x f o r d was a l lot ted f r o m the T r e a s u r y . ' I feel 

qui te proud of the high cons iderat ion which is given to the noble sub

terranean sc ience by such exa l ted p e r s o n a g e s , ' Buckland told Lady Mary 

C o l e a t Penr i ce Cas t le . H o w e v e r , such approval f r o m leading m e m b e r s 

of soc ie ty added to the pressure on Buckland to satisfy the urgent need 

to find geologica l ev idence that w o u l d c o r r o b o r a t e the Scr iptures , such 

as a biblical F l o o d . T h e rel igious t radi t ion was so e n t r e n c h e d at O x f o r d 

that i f geologists could n o t discover such ev idence quickly , the infant 

sc ience w o u l d lack credibi l i ty . 

W h e n Buckland b e c a m e R e a d e r in G e o l o g y he also b e c a m e D i r e c t o r 

of the Ashmolean M u s e u m . Di rec t ly under his supervision in this 

m u s e u m , on display in the hear t of O x f o r d for wel l o v e r a c e n t u r y , w e r e 
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the bones of an u n k n o w n giant animal . As early as 1 6 7 7 the f i rs t K e e p e r 

of the Ashmolean M u s e u m , a Dr R o b e r t P l o t , had descr ibed t h e m . 

W h i l e wri t ing a Natural History of Oxfordshire, Dr Plot had c o m e across an 

inexplicably large port ion of thigh b o n e f r o m a local quarry , weighing 

m o r e than twenty pounds . He had suspected i t was the b o n e of an 

elephant brought to England during the R o m a n invasion of Bri tain. 

W h e n later he had an opportuni ty to study the ske le ton of an e lephant , 

he was puzzled to f ind that the huge O x f o r d fossil was total ly d i f ferent . 

T h e r e s e e m e d only o n e conc lus ion to be d r a w n . He w r o t e , the fossil 'has 

exact ly the f igure of the l o w e r m o s t part o f the T h i g h - b o n e of a M a n ' . 

During the e ighteenth c e n t u r y , m o r e giant b o n e s had b e e n discovered 

in quarries around O x f o r d . Joshua Piat t , a ' C u r i o s i t y - M o n g e r ' , found 

three large ver tebrae buried a t S tonesf ie ld , near W o o d s t o c k . L a t e r , the 

same dealer r e p o r t e d part of a giant thigh b o n e a lmost thirty inches long 

which he valued at four shill ings, and a f ragment of scapula, or shoulder 

b o n e . Early in the n e x t century Pro fessor Kidd , Buck land ' s p r e d e c e s s o r 

as R e a d e r of M i n e r a l o g y , had studied the b o n e s and c o n c l u d e d they w e r e 

derived f r o m s o m e strange m a m m a l . W i l l i a m Buckland did not r e c o r d 

any conclusions about the u n k n o w n c r e a t u r e in 1 8 1 8 w h e n he b e c a m e 

the K e e p e r of the m u s e u m , although i t i s likely that p e o p l e l o o k e d to 

him for an opinion. Impossible to classify and the sub j e c t of the wildest 

speculat ion, the bones w e r e at o n c e familiar and a c c e p t e d as everyday 

ob jec t s and at the same t i m e r e p r e s e n t e d a past of i n c o m p r e h e n s i b l e 

strangeness . 

H o w e v e r , later that year t h e r e was an oppor tuni ty for Buckland to 

e x t e n d his unique brand of English hospitality to a very distinguished 

French visitor: G e o r g e s C u v i e r . C u v i e r was updating his ex tens ive 

survey of fossils, Recherches sur les Ossemens Fossiles, and hoped to see the 

latest discoveries of giant b o n e s in O x f o r d . By n o w , he had a lmost 

legendary status throughout E u r o p e . Approaching his f i f t ies , his thick 

red hair long since dul led , the ' N a p o l e o n of In te l l igence ' m a d e a 

powerful impression and the se l f - conf idence amassed f r o m a l i fet ime of 

invariably being ' r ight ' was palpable. It was said of Cuvier that his l ibrary 

- containing s o m e n ine teen thousand vo lumes - was so familiar to him 
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that he could r e m e m b e r everything and re t r ieve any vo lume or m o n o 

graph he required in seconds . He had b e e n s h o w e r e d with awards, 

n a m e d C o u n c i l l o r of State in i 8 1 3 , and was later granted the honorary 

t i t le o f Baron . 

Cuvier visited the Ashmolean and was presented with a variety of 

giant b o n e s : t e e t h , v e r t e b r a e , r ibs , part of an e n o r m o u s thigh b o n e and 

confusing f ragments o f o t h e r b o n e s . N o t w o b o n e s , e x c e p t for s o m e o f 

the v e r t e b r a e , had b e e n found c o n n e c t e d t o g e t h e r . I t was impossible to 

tell f r o m the detached b o n e s w h e t h e r they originated f r o m different 

animals of various ages and sizes or b e l o n g e d to the same c r e a t u r e . 

Although there are no r e c o r d s o f the conversat ion that t o o k place 

b e t w e e n C u v i e r and Buckland in 18 1 8 , subsequent le t ters b e t w e e n the 

t w o reveal that in no t i m e Cuvier had solved the puzzle . 

T h e first c lue available to him c a m e f r o m the rocks themselves . T h e 

b o n e s f r o m Stonesf ie ld w e r e found in r o c k at a considerable depth b e l o w 

the surface . T h e s tone was be ing mined to provide roofs for n e w build

ings, and could only be obta ined by going deep u n d e r g r o u n d . ' T h e y 

descend by vertical shafts through a solid r o c k . . . m o r e than 40 feet 

th i ck , to the slaty s t ra tum conta in ing these r e m a i n s , ' w r o t e W i l l i a m 

Buckland. T h e giant b o n e s 'are not lodged in fissures and cavities but are 

absolutely i m b e d d e d in a deeply situated s t ra tum . . . which ex tends 

across England f r o m near S tamford in Lincolnshire to Hinton near B a t h ' . 

Buckland had studied these rocks and c o n f i r m e d the earl ier w o r k of 

the surveyor W i l l i a m Smith that the Stonesf ie ld slate lay immediate ly 

above a s t ra tum k n o w n in the geologica l s e q u e n c e as ' the ool i t ic l ime

s t o n e ' o f Bath . T h e ool i t i c l i m e s t o n e was c o r r e c t l y seen as ancient , 

f o r m e d at the same t i m e as the ' Jura [Jurassic] l i m e s t o n e ' strata found on 

the C o n t i n e n t , well b e l o w the chalk in the Secondary ser ies . No 

m a m m a l s had b e e n found this far back in the geological s e q u e n c e ; 

C u v i e r ' s large m a m m a l s w e r e found in the m o r e r e c e n t , Ter t ia ry forma

t ions . So although the thigh b o n e had mammal ian character is t ics , with a 

th ickset , straight vert ical shaft , C u v i e r e x a m i n e d the b o n e s conf ident 

that they w e r e far m o r e likely to be f r o m a rept i le than a m a m m a l . 

Unl ike G i d e o n M a n t e l l ' s discoveries in Sussex , the huge teeth 
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displayed at the Ashmolean w e r e still a t tached to the j a w , and this t o o 

provided several impor tant c lues . Although the holes for the teeth varied 

in size along the length of the j a w , they w e r e all the same shape, typical 

of a rept i le . T iny pointed tee th w e r e poking through the j aw beside the 

adult t ee th which , since rept i les have r e p l a c e m e n t tee th g r o w i n g 

through the j aw all their l ives , also indicated that the jaw be longed to a 

rept i le . ' T h e e x u b e r a n t provision in this c r e a t u r e , ' Buckland w r o t e , ' for 

a rapid succession of young tee th to supply the place of those which 

might be shed or b r o k e n is very r e m a r k a b l e . ' C o n v i n c e d the b o n e s 

be longed to a rept i l e , both f r o m the age of the rocks and the charac ter 

istics of the j a w , Cuvier could p r o n o u n c e with s o m e cer ta inty that i t had 

o ther repti l ian character is t ics : i t had b e e n oviparous , or egg-laying and 

had a dry , scaly skin. 

But i t was m u c h harder to define what kind of rept i le or lizard it might 

have b e e n . Cuvier could see that , within the rept i le c lass , i t was n o t like 

a tur t le , because t h e r e was no shell and it lacked the dist inct ive shape of 

skull and f o r m of v e r t e b r a e . T h e largest rept i le k n o w n at this t i m e was 

a c r o c o d i l e . T h e s e b o n e s shared s o m e features in c o m m o n with c r o c o 

diles: the double -headed r ibs , the v e r t e b r a e with flat art iculat ing 

surfaces; and the giant thigh b o n e had a fourth t r o c h a n t e r , an e x t r a 

surface for musc le a t t a c h m e n t . M a m m a l s have only t h r e e surfaces for 

muscle a t tachment a t the top of the thigh b o n e ; c r o c o d i l e s , l ike the 

unknown c r e a t u r e , have f o u r , denot ing a t r e m e n d o u s m u s c l e s t r u c t u r e . 

H o w e v e r , there the similarity e n d e d . 

Unl ike the conical r idged tee th o f the c r o c o d i l e , these t e e t h w e r e 

c o m p r e s s e d , with a long serrated edge along the w h o l e e x t e n t of the 

e n a m e l , like a steak kni fe . T h e e x t e r i o r surface of the j a w had dist inct 

cavities for the passage of b l o o d vessels and n e r v e s , a l lowing the c r e a t u r e 

a very good blood supply to support the activity of the j a w . And whereas 

a c rocodi le jaw is long, thin and p o i n t e d , this f ragment of l o w e r j a w was 

short , high and n a r r o w , f lat tened f r o m side to s ide. F r o m the absence of 

curvature on any piece of the l o w e r j a w b o n e , nearly a foot in length, i t 

s e e m e d likely that this c r e a t u r e ' s j a w t e r m i n a t e d in a flat , s traight , and 

very n a r r o w snout . Cuvier c o n c l u d e d that of all living animals , these 
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The jaw of the carnivorous beast in the Ashmolean showing 

young replacement teeth - a characteristic of a reptile. 
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bones w e r e m o s t similar to a carn ivorous lizard k n o w n as the m o n i t o r 

lizard. H o w e v e r , there was o n e crucial d i f f e r e n c e : s ize. C o m p a r i n g the 

thigh b o n e , which was ten inches in c i r c u m f e r e n c e , to the equivalent 

bone in a lizard, he simply scaled u p . ' F r o m these d i m e n s i o n s , ' w r o t e 

Buckland, 'a length e x c e e d i n g 40 feet and a bulk equal to that of an 

elephant seven feet high, have b e e n assigned by C u v i e r to the individual 

to which this b o n e b e l o n g e d . . . we may with cer ta inty ascr ibe to it a 

magnitude very far e x c e e d i n g that of any living l izard. ' 

Although the archives suggest that Buckland had accumula ted all this 

information f rom his m e e t i n g in 1 8 1 8 with G e o r g e s C u v i e r and subse

quent c o r r e s p o n d e n c e , he was in no hurry to publish the f indings. His 

re luctance to a n n o u n c e the find may simply have r e f l e c t e d a reasonable 

scientif ic caut ion. Unl ike the ichthyosaurs that Mary Anning had found 

at L y m e , the Stonesf ie ld animal was far f r o m c o m p l e t e . But Buckland 

was also well aware that the Anglican authori t ies w h o had helped him 

obtain his stipend as professor f r o m the T r e a s u r y w e r e hoping that he 

would r e c o n c i l e any geologica l discover ies with the B ib le . A f o r t y - f o o t 

repti le was hardly the ideal candidate . Af te r all , t h e r e was no r e c o r d of 

such a fantastic , a lmost mythical c r e a t u r e in M o s e s ' a c c o u n t of C r e a t i o n . 

Rather than devot ing his t i m e to c o m b i n g the quarries for fur ther evi

dence of his huge rept i l e , Buckland set his sights on another quest 

a l together : t o discover p r o o f o f the biblical F l o o d . I n 1 8 1 9 h e p r e s e n t e d 

his inaugural address in geo logy at O x f o r d , ' Vindiciae Geologicae, or 

T h e C o n n e x i o n b e t w e e n G e o l o g y and Rel ig ion e x p l a i n e d ' . W i t h great 

de ference to the classical t radi t ion , he expla ined why ' n o evil should be 

ant ic ipated' i f geo logy was p e r m i t t e d to serve as ' the handmaid of 

R e l i g i o n ' . He reassured the bishops and deans in the audience that there 

would b e n o opposi t ion b e t w e e n the ' W o r k s ' and the ' W o r d ' o f G o d . 

T h e r e was no m e n t i o n o f the giant beast o f S tonesf ie ld ; instead, 

Buckland expressed his convic t ion that the n e w sc ience was bound to 

provide evidence o f the r e c e n t origin o f M a n and the G r e a t F l o o d . 

By 1 8 1 9 , Buckland thought he had convinc ing evidence for the 

D e l u g e . A c c o m p a n i e d by his fr iend the geologica l enthusiast C o u n t 

B r e u n n e r o f Vienna , he studied the distr ibut ion of quartz pebbles and 
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gravels across England. T h e y t raced these gravels ' o v e r the plains of 

W a r w i c k s h i r e , the Midlands , on s o m e hills in O x f o r d s h i r e and in the 

valley o f the T h a m e s . . . t o b e l o w L o n d o n ' . Later that a u t u m n , Buckland 

w r o t e a paper for the Geologica l Soc ie ty on ' the evidences of the R e c e n t 

D e l u g e ' , in which he proposed that the f e a r s o m e tor rents of ' the f i rs t 

rush of the advancing d e l u g e ' had swept these gravels across southern 

England. T h e y had, he t h o u g h t , r e t r a c e d the actual path of the F lood . 

T h e neares t s o u r c e to which the R e v e r e n d Buckland and the C o u n t 

could t race the pebbles was Lickey Hill in W o r c e s t e r s h i r e : ' they present 

the same glassy bri l l iancy of f rac ture . . . the same small crystals of 

d e c o m p o s i n g felspar t h r o u g h o u t ' . C o n s e q u e n t l y they bel ieved the 

pebbles had or ig inated f r o m W o r c e s t e r s h i r e and had been ' to rn up by 

the waters of the last D e l u g e ' . As the F lood subsided, ' the weight and 

f o r c e of the i m m e n s e v o l u m e of w a t e r . . . excavated the series of 

sweeping c o m b s and va l leys ' , seen for e x a m p l e f r o m Bath to S t o w - o n -

t h e - W o l d . Although Buckland could f ind no geological ev idence to 

explain what p r o m p t e d the D e l u g e and could not define the dimensions 

of the tidal w a v e , he was in no doubt that a giant surge or tidal wave had 

o n c e o c c u r r e d . 

In pursuing ev idence for a F l o o d , Buckland was hoping to resolve 

philosophical issues that lay at the hear t of g e o l o g y . This would not only 

add credibi l i ty to the n e w sc ience but could also shed light on what 

happened to the ' f o r m e r w o r l d s ' u n c o v e r e d by geologis ts . T h e r e was , as 

ye t , no f r a m e w o r k within which c rea tures such as the Ichthyosaurus or the 

strange rept i le f r o m Stonesf ie ld could be u n d e r s t o o d . W h e r e did these 

beasts c o m e f r o m and, above all , what had happened to t h e m ? W h y had 

G o d erased these c rea tures f r o m the face of the earth? In England, w h e r e 

the Anglican faith d o m i n a t e d academic c e n t r e s l ike O x f o r d , the best c lue 

to e x t i n c t i o n was the biblical F l o o d . But in F r a n c e , naturalists w e r e 

beginning to put f o r w a r d n e w ideas. 

S ince the discovery that m a m m a l i a n species such as the m a m m o t h and the 

mas todon had disappeared f r o m the ear th ' s surface , the puzzle of ex t inc 

t ion had b e e n keenly debated in Paris at the M u s e u m National d 'His to i re 
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Naturel le . G e o r g e s C u v i e r and a sen ior co l league at the m u s e u m , the 

'Professor o f Insects and W o r m s ' J e a n - B a p t i s t e L a m a r c k , had developed 

radically opposing theor ies . A c c o r d i n g to L a m a r c k , species w e r e n o t 

necessarily e x t i n c t at al l . T h e y had d e v e l o p e d by ' t r a n s m u t a t i o n ' into 

o ther forms of l i fe . 

Lamarck ' s thinking s t e m m e d f r o m e i g h t e e n t h - c e n t u r y beliefs that all 

living things w e r e l inked by i m p e r c e p t i b l e t ransi t ions ; N a t u r e was a 

cont inuous 'Chain of B e i n g ' . T h e s implest organisms on the scale w e r e 

those that maintained the m i n i m u m condi t ions for l i fe , and M a n , the 

supreme f o r m , was a t the top of the hierarchy. T h e great Chain of Being 

was an a t t e m p t to explain the incredib le diversity of living f o r m s in the 

absence of any chronology showing the o r d e r in which animals appeared 

on the earth . Lamarck be l ieved that as organisms in this ' scale of 

be ing ' s trove for per fec t ion they could t rans form themse lves while 

adapting to their e n v i r o n m e n t . Changing c i r c u m s t a n c e s led to n e w 

responses f r o m animals , which eventual ly b e c a m e habitual . O r g a n s 

could change permanent ly by f requent use or habi ts , a l lowing for the 

progression of animal forms into e v e r m o r e c o m p l e x t y p e s , without any 

special creat ion f r o m G o d . Th is i s what he m e a n t by the ' t r a n s m u t a t i o n ' 

of species . In his Philosophic Zoologique published in 1 8 0 9 he out l ined a 

thesis in which h u m b l e c rea tures could ' g e n e r a t e ' into higher f o r m s 

of l i fe. 

Lamarck had little ev idence to back up his ideas; the fossil r e c o r d at 

the beginning of the n ine teenth c e n t u r y was so i n c o m p l e t e that there was 

no p r o o f of the progress ion of life o v e r t i m e . F r o m his studies on fossil 

invertebrates , he could only show that the fossil mol luscs such as 

a m m o n i t e s and b e l e m n i t e s found in anc ient Secondary r o c k w e r e very 

different f r o m living spec ies . N e i t h e r did he propose a convinc ing 

mechanism to d e m o n s t r a t e h o w evolut ion might have o c c u r r e d . 

Nonethe less , in his lectures he descr ibed the inver tebrates as the m o s t 

primit ive forms of life and, he specula ted , 'perhaps the ones with which 

Nature began , while i t f o r m e d all the o thers with the help of m u c h t i m e 

and of favourable c i r c u m s t a n c e s ' . His ideas on d e v e l o p m e n t i inplied that 

no species b e c a m e e x t i n c t — they w e r e m e r e l y t r a n s f o r m e d : ' o n e may 
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not a s s u m e , ' he w r o t e in 1 8 0 2 , ' that any species has really been lost or 

r e n d e r e d e x t i n c t ' . 

J ean-Bapt i s te L a m a r c k ' s revolut ionary thinking had worry ing implica

t ions . Could inte l l igence and rational thought , the ' G o d - g i v e n ' 

a t t r ibutes which set M a n apart f r o m animals , have deve loped f rom m o r e 

pr imit ive f o r m s of life? I f organisms t rans formed themselves and higher 

forms could e m e r g e f r o m l o w e r f o r m s , then Man was n o t specially made 

b y G o d . Buck land ' s friend C o n y b e a r e was o n e o f many t o d e n o u n c e 

L a m a r c k ' s ' r id iculous ' t h e o r y . It was 'an idea so monstrous', C o n y b e a r e 

to ld the Geologica l Soc ie ty in 1 82 1 , ' that nothing less than the credulity 

of a material phi losophy could have b e e n brought for a single m o m e n t to 

enter ta in i t , nothing less than its b igotry to defend i t ' . T h e idea that 

N a t u r e was a u t o n o m o u s and could randomly g e n e r a t e higher forms of 

e x i s t e n c e , including M a n , was g r e e t e d with intense hostil ity and roundly 

c o n d e m n e d . 

In F r a n c e , L a m a r c k had difficulty even in obtaining publishers for his 

ideas. C u v i e r was so antagonist ic to this ' evo lut ionary ' thinking, i t is 

thought that he advised the E m p e r o r N a p o l e o n n o t to accept a copy of 

L a m a r c k ' s Philosophie Zoologique. It was a w e l l - o r c h e s t r a t e d public humil

iat ion. In his l e c t u r e s , Cuvier scoffed at the not ion that organs could be 

f o r m e d by f requent use . He chal lenged L a m a r c k ' s view that the ent ire 

animal k ingdom was united in o n e genealogical t r e e . Cuvier bel ieved 

that the di f ferences b e t w e e n , for e x a m p l e , a h u m b l e mol lusc and a 

c o m p l e x v e r t e b r a t e w e r e so great that they could not possibly have 

arisen f r o m a cont inuous chain. 

C u v i e r had deve loped a di f ferent theory to account for e x t i n c t i o n , 

cal led the ' D o c t r i n e o f C a t a s t r o p h e s ' , according to which violent ' r e v o 

lut ions ' had wiped away f o r m e r w o r l d s , destroying ancient forms of l ife. 

T h e s e ideas s t e m m e d f r o m a study he had undertaken with another 

co l league at the M u s e u m National d ' H i s t o i r e Nature l l e , the Professor of 

Minera logy A l e x a n d r e Brongniar t . T o g e t h e r they made a special study of 

the condi t ions u n d e r which fossils had b e c o m e e n t o m b e d in the Ter t iary 

r o c k s o f the Paris basin. F o r four years , a lmost every w e e k , they t o o k the 

carriage into the countrys ide around the R iver Se ine . 
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G e o r g e s C u v i e r . 

Above the chalk of the Secondary strata they identif ied several m a j o r 

Ter t iary format ions . Each layer of r o c k had its o w n character is t ic fossils, 

s o m e containing mar ine inver tebra tes , o thers only f reshwater c rea tures . 

T h e s e alternating layers of m a r i n e and f reshwater format ions led the 

t w o scientists to conc lude that there had b e e n r e p e a t e d incursions of 

sea. Because there w e r e 'abrupt j u n c t i o n s ' b e t w e e n the mar ine and 
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f reshwater f o r m a t i o n s , they r e a s o n e d , the ocean had invaded suddenly, 

submerging the land for p r o l o n g e d periods and destroying living species . 

T h e ancient g l o b e , Cuvier reasoned in his Essay on the Theory of the 

Earth, was punctuated by a series of ' revolut ions that w e r e so stupendous 

that . . . the thread of N a t u r e ' s operat ions was b r o k e n by t h e m and her 

progress a l t e r e d ' . He envisaged that pr ior to the creat ion of Man there 

w e r e several di f ferent per iods in the ear th ' s h is tory , shown by the many 

dif ferent layers of r o c k in the e a r t h ' s crust that w e r e filled with fossils. 

Each per iod ended in a dramat ic geological ' ca tas t rophe ' in which 

species b e c a m e e x t i n c t . 'L i fe has of ten been disturbed on this earth by 

ter r ib le e v e n t s , ' w r o t e C u v i e r . ' N u m b e r l e s s living beings have b e e n the 

vict ims o f these ca tas t rophes ; the i r races have even b e c o m e e x t i n c t . ' 

W h e n C u v i e r ' s Essay was translated into English, the e d i t o r , Professor 

R o b e r t J a m e s o n of Edinburgh Univers i ty , p r e s e n t e d C u v i e r ' s theory as 

though the m o s t r e c e n t ' c a t a s t r o p h e ' was the biblical F lood . This was an 

obvious mistranslat ion of the F r e n c h m a n ' s original ideas, which w e r e 

based upon research within the Paris basin. Never the less , in England this 

was e m b r a c e d as authori tat ive scienti f ic backing for the Bib le . Wi l l iam 

Buckland praised C u v i e r ' s ' ines t imable Essay ' , and was eager to e x t e n d 

his not ion of incursions of sea to 'a r e c e n t D e l u g e act ing universally over 

the surface of the w h o l e g l o b e ' . He also hoped to show h o w this might 

c o r r e s p o n d with the layers o f r o c k that f o r m e d the ear th ' s crust . 

By 18 2 i , Buckland and his friends at the Geologica l Society had made 

cons iderable progress mapping the success ion of strata in England, 

f o l l o w i n g Wi l l iam Smi th ' s earl ier studies, thev identified several major 

format ions in the Secondary ser ies , c o m p l e m e n t i n g C u v i e r ' s studies o f 

the T e r t i a r y r o c k a b o v e . T h e r e was still l itt le k n o w n about the oldest 

Pr imary and Trans i t ion layers . N o n e t h e l e s s , Buckland and his col leagues 

had gl impsed as far back in t i m e as the per iod n o w k n o w n as ' D e v o n i a n ' , 

the l o w e r m o s t Secondary r o c k s . T h e y called these ancient rocks the 

' O l d R e d S a n d s t o n e ' . Above this , Buckland identified later r o c k forma

t ions : ' C a r b o n i f e r o u s L i m e s t o n e ' , succeeded by the ' C o a l M e a s u r e s ' , 

' N e w R e d S a n d s t o n e ' ( T r i a s s i c ) , ' Jura l i m e s t o n e ' ( Jurass i c ) , and finally 

the m o s t r e c e n t chalk and greensand ( C r e t a c e o u s ) . T h e s e format ions 
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Popular conception of The Deluge, painted by John Martin, 1 8 2 8 . 

toge ther made up the m a j o r per iods of the Secondary ser ies . Sadly for 

Wi l l i am Smith , w h e n the g e n t l e m e n geologis ts o f the Geolog ica l Soc ie ty 

o f London published their m a p , sales o f his o w n m a p w e r e cut to 

nothing. Smith b e c a m e so p o o r that at o n e stage he was even r e d u c e d to 

spending t i m e in a d e b t o r s ' pr i son . 

Although little was k n o w n about the fossils in the di f ferent layers , this 

classification o f the Secondary r o c k s proved to be r e m a r k a b l y accurate 

and still stands up to scrutiny today. S i n c e , as J a m e s H u t t o n had argued, 

each layer of r o c k was f o r m e d i m p e r c e p t i b l y , the resul t o f gradual 

eros ion and deposi t ion over count less years , this classification lent 

powerful support to the idea of vast geological epochs b e f o r e the 

creat ion of M a n . Buckland was beginning to g l impse dist inct per iods in 

which centur ies of prehis tory bur ied in the e a r t h ' s crust could be 

def ined. 

Buckland was keen to integrate all these threads of ev idence : the 

succession of strata , C u v i e r ' s ' ca tas t rophes ' and biblical r e c o r d s of a 
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F l o o d . His oppor tuni ty c a m e later in 1 8 2 1 , when quarrymen s tumbled 

upon a cave at Kirkdale in Y o r k s h i r e conta ining ancient fossil b o n e s . He 

hurried to the s i te , suspect ing this would provide fur ther insights. Surely 

the animals in the cave had b e e n swept in by the terr i fying, swirling 

F lood waters? W h a t he found was s tranger than anything he could have 

imagined. 

D e e p into the cave he w e n t , on his hands and k n e e s , the c irc le of light 

f r o m a candle a l lowing him b r i e f g l impses of what lay ahead, the voices 

of his c o m p a n i o n s echoing in the ancient s i l ence . Undis turbed for cen

tur ies , the cave divided in to passages that s t re tched back t w o hundred 

feet into the hil lside. At f irst , all he could see was m u d and silt. 

Gradual ly , i t b e c a m e c lear that the scene was m u c h m o r e g r u e s o m e . 

Partially o b s c u r e d by stalagmites and stalact i tes , ' the b o t t o m of the cave 

was s t r e w e d all o v e r , f r o m o n e end to the o t h e r , with hundreds of tee th 

and b o n e s ' . ' Scarce ly a single b o n e has escaped f r a c t u r e , ' he said. 

Drawings o f the fossils w e r e sent t o G e o r g e s C u v i e r , w h o conf i rmed 

Buck land ' s suspicions that the b o n e s w e r e f r o m many dif ferent animals 

j u m b l e d t o g e t h e r in disarray. T h e s e w e r e c rea tures that never live 

t o g e t h e r : t igers and d e e r , bears and horses , in addition to ext inc t species 

of e lephant , r h i n o c e r o s , h ippopotamus and hyenas. F u r t h e r m o r e , i t was 

hard to envisage h o w large animals such as e lephants could have passed 

through the t w o - f o o t e n t r a n c e to the cave . Even m o r e puzzling, 

Buckland observed f r o m the spl intered f ragments and gnaw m a r k s , all 

the b o n e s appeared to have b e e n half-eaten. 

Buckland began to suspect that this was an ancient hyena den; the 

larger animals had b e e n dragged into the cavern , a por t ion of the carcass 

at a t i m e . He i m p o r t e d a hyena f r o m the C a p e and c o m p a r e d the gnaw 

marks on b o n e s eaten by i t wi th those f r o m the caves . He soon w r o t e 

jubilantly to a f r iend, the R e v e r e n d V e r n o n H a r c o u r t : 'Bil ly [the hyena] 

has p e r f o r m e d admirably on shins of bee f , leaving precisely those parts 

which are left a t Kirkdale and devour ing what are there want ing . . . So 

wonderfu l ly alike w e r e these b o n e s in their f racture . . . that it is im-
J 

possible to say which b o n e had b e e n cracked by Billy and which by the 

hyenas o f K i r k d a l e ! ' 
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Caricature of William Buckland entering Kirkdale Cavern 

by William Conybeare. 

Buckland gathered m o r e than three hundred hyena canine tee th f r o m 

the cavern , and the b o n e s o f o v e r seventy-f ive hyenas . C o m p a r i n g these 

to skeletons of living spec ies , C u v i e r s h o w e d ' that the fossil hyena was 

nearly one third larger than the largest of m o d e r n spec ies . Its muzzle was 

shor ter and s t ronger . . . and its b i te m o r e p o w e r f u l . ' S ince it was a 

species of hyena f r o m g e n e r a that n o w only inhabit the t r o p i c s , Buckland 

reasoned that there had o n c e b e e n a t ropical c l imate in N o r t h e r n 

E u r o p e . His in terpreta t ion of the cave as an anc ient hyena den has 

proved c o r r e c t , and w h e n he presented his ideas to the Royal Society 

they w e r e so wel l r e c e i v e d that he was h o n o u r e d with the Soc ie ty ' s 

prestigious Copley m e d a l , n e v e r b e f o r e given to a geologis t . 

Buckland told the Royal Soc ie ty that the hyenas thr ived in the 
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'Ante-di luvian p e r i o d , i m m e d i a t e l y preceding the D e l u g e ' , and specu

lated that the e x t i n c t species in the cave w e r e des t royed during the 

biblical F l o o d . T h e s e conc lus ions w e r e based on the supposit ion that 

t h e r e w e r e no human r e c o r d s of the species living in Europe since the 

F l o o d . As the b o n e s w e r e so wel l preserved in m u d and silt he main

tained the animals had b e e n des t royed suddenly, and f r o m the quantity 

of stalagmite in the cave above the m u d he es t imated that the inundation 

o c c u r r e d six thousand years ago . In 1 8 2 3 , Buckland published a full-scale 

t rea t i se , the 'Reliquiae Diluvianae, or Re l ics of the D e l u g e ' , in which he 

tr ied to fit this cave study and his ear l ier w o r k on gravels with Cuvier ' s 

m o s t r e c e n t ' c a t a s t r o p h e ' . 

C u v i e r ' s studies in the Paris basin had suggested that during each local 

ca tas trophe the land and the sea had changed places ; this was re f lec ted in 

a l ternat ing layers of mar ine and land strata . Buckland maintained that 

s ince the Y o r k s h i r e cave was inhabited by hyenas before the catastrophe 

that des t royed t h e m , the area was land both b e f o r e and after the F lood . 

T h e F l o o d , he r e a s o n e d , had b e e n a t ransi tory event during which the 

land r e m a i n e d in the same posi t ion . This lent weight to his view that any 

F lood should be v iewed as a surge or tidal wave ra ther than a prolonged 

e v e n t . He also t r ied to show that the F lood had c o v e r e d the whole g l o b e . 

T h e fossils re t r i eved f r o m the caves w e r e identical to fossils found in 

loam and gravel deposits all over E u r o p e , and so Buckland speculated 

that the same catastrophic event had des t royed the animals in the cave 

and swept the gravels to the i r pos i t ions . T h e gravel deposits w e r e found 

in similar c i r cumstances all over E u r o p e , including hill s i tes , ' to which 

no r ivers could e v e r have dri f ted t h e m ' . 

Although Reliquiae Diluvianae was i m m e n s e l y popular and sold out 

a lmost i m m e d i a t e l y , i t unleashed a s t o r m of c o m m e n t s f r o m literalist 

theologians w h o be l ieved in st icking to the l e t t e r of the Bible and disliked 

any conc lus ion that appeared to r e d u c e the p o w e r o f the D e l u g e . Rather 

than the caves be ing hyena dens , argued the R e v e r e n d G e o r g e Y o u n g , a 

min is ter f r o m Y o r k s h i r e , the a w e s o m e violence o f the F lood had torn 

animals apart , l imb f r o m l i m b , forc ing the confused debris of many of 

t h e m into f issures in rocks and caves . T h e f ractures and ' b i t e - m a r k s ' 
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w e r e not due to their having b e e n e a t e n , b u t r a t h e r , t e s t i m o n y to the 

'wild confus ion ' of the t o r r e n t in which the c rea tures w e r e tossed and 

mangled . O t h e r s t o o , disputed that t ropical animals had o n c e lived in 

England. Tropica l beasts w e r e found in Y o r k s h i r e because the mighty 

currents had swept t h e m thousands o f m i l e s . ' C a n we c o n c l u d e wi th 

geologists that England m u s t o n c e have b e e n inhabited by tropical 

animals m e r e l y because their remains are n o w found t h e r e , in a sca t tered 

and broken state? ' p r o t e s t e d the theologian G e o r g e F a i r h o l m e . 'Had this 

not been the hypothesis o f s o m e of o u r ablest geologists i t w o u l d have 

been t e r m e d the result o f the m o s t incons iderate i g n o r a n c e ! ' 

As a backlash deve loped in response to Buck land ' s in terpre ta t ion of 

the F l o o d , o t h e r theological scholars chal lenged the idea that the F lood 

affected only the surface of the g l o b e . In M o s e s ' a c c o u n t , 'all the foun

tains of the d e e p ' w e r e o p e n e d and the ear th ' s crust was total ly 

destroyed by a mighty , raging t o r r e n t . A c c o r d i n g to Buck land , the F lood 

was a ra ther m o r e m o d e s t affair , m e r e l y conf ined to shifting the super

f ic ia l gravels . I t w a s n ' t long b e f o r e literalists o b j e c t e d to Buck land ' s 

fundamental premise that geologica l epochs of i m m e n s e durat ion had 

o c c u r r e d b e f o r e the F l o o d . 

Layers o f r o c k thousands o f fee t thick w e r e demol i shed during the 

D e l u g e , according to the biblical scholar G e o r g e C u m b e r l a n d . ' T h e 

fountains of waters conta ined in the great depths of the earth w e r e 

b r o k e n u p , ' he said. 'Universal subsidence m u s t have taken p lace . T h e 

operat ion must have b e e n pret ty rapid and i m m e n s e layers of strata 

must have f o r m e d , f i l led up with the debris o f the b r o k e n s u r f a c e . ' Far 

f rom strata forming a lmost i m p e r c e p t i b l y o v e r count less years , there 

was a 'sudden product ion of a thick s e q u e n c e of r o c k ! ' he c l a i m e d . 'Such 

a w o r l d as ours might very wel l c o m e forth in all its finished beauty 

instantaneously . ' T h e R e v e r e n d Y o u n g even p r o d u c e d an es t imate o f the 

speed o f format ion o f the ear th ' s c rus t : 'P rov ided t h e r e are c u r r e n t s to 

supply the mater ia ls , strata can f o r m at a rate of nine hundred fee t in a 

m o n t h ! ' he dec lared . 

G e o r g e Fa i rholme captured the sense of outrage a t the insolent n e w 

science that dared to chal lenge biblical r e c o r d s : ' It is n o t u n k n o w n what 
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ungodly avidity i s exhib i ted by infidel phi losophers . . . to distort every 

fact of sc ience into a sophism against the Scr iptures of eternal t ruth . Of 

these open scoffers . . . we have no dread ; for the Bible has nothing to 

lose by be ing t r i e d , l ike gold in the hot tes t c r u c i b l e , ' he preached. ' T h e 

gates o f Hell i tsel f cannot prevail against the w o r d of G o d . ' 

W i l l i a m Buck land , with his b luster ing se l f - conf idence and t r e m e n 

dous enthusiasm for his ' n o b l e subterranean s c i e n c e ' , t r i e d , as usual, to 

s teer a path through these obs tac les . But even his col leagues at the 

Geologica l Soc ie ty ques t ioned s o m e of his ev idence . H o w could he 

assume that the F lood was g lobal , w h e n gravels w e r e found only in 

n o r t h e r n latitudes? T h e m o r e the R e v e r e n d Buckland struggled to fit the 

findings o f geo logy wi th the B i b l e , the m o r e anomalies s e e m e d to arise. 

W a s N o a h ' s F lood transient or p r o l o n g e d , global or local? Did the 

waters des t roy only superficial layers or the e n t i r e ear th ' s crust? W e r e 

animals m a d e e x t i n c t in o n e biblical F l o o d , or in a series of Cuvierian 

' ca tas t rophes ' ? Or e v e n , as L a m a r c k p r o p o s e d , w e r e species not truly 

e x t i n c t a t all , m e r e l y t r a n s m u t e d into o t h e r creatures? 

W i t h s o m e just i f icat ion, o n e Scot t ish m i n i s t e r , John F l e m m i n g , 

s u m m e d up the confusion in a paper in the Edinburgh New Philosophical 

Journal: ' T h e Geologica l D e l u g e , as in te rpre ted by Baron Cuvier and 

Pro fessor Buck land , [is] inconsis tent with the t e s t i m o n y of Moses and the 

P h e n o m e n a o f N a t u r e . ' I n O x f o r d , Buck land ' s d i lemmas w e r e im

morta l i sed in a popular sat i re , Facetiae Diluvianae, in which Buckland m e t 

the great prophet Noah and each added to the b e w i l d e r m e n t of the 

o t h e r . 

Caught up in the s t o r m at the bir th of the n e w s c i e n c e , i t is hardly 

surprising that the be leaguered Pro fessor Buckland failed to announce 

the i m p r o b a b l e discovery of a f o r t y - f o o t rept i l e . H o w e v e r , G e o r g e s 

Cuvier in Paris was get t ing impat ient s ince he wished to incorpora te the 

in format ion on the Stonesf ie ld rept i le in the updated vo lumes of his 

Recherches sur les Ossemens Fossiles. In S e p t e m b e r i 8 2 0 , his assistant Joseph 

Pent land w r o t e to Buckland f r o m the M u s e u m National in Paris : ' W i l l 

you send yo u r Stonesf ie ld r e p t i l e , or will you publish i t yoursel f? ' 

Deeply i m m e r s e d in c o n t r o v e r s y , Buckland hes i tated. A year la ter , the 
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Reverend C o n y b e a r e also r e f e r r e d to the giant carn ivorous lizard of 

Stonesfield in his paper on the Ichthyosaurus, adding ' i t is hoped [that 

Buckland] may soon c o m m u n i c a t e the results of his observat ions to the 

publ i c ' . But he did n o t . S o o n , Pent land w r o t e o n c e m o r e , urging 

Buckland to announce the details of his research . Y e t again, Buckland did 

nothing. 

Thus the e n o r m o u s b o n e s cont inued to lie in the Ashmolean M u s e u m , 

carefully prepared and neatly displayed behind the glass cages , an un

explained curiosi ty . T h e y had b e c o m e a lmost invisible by long accept 

ance , for over a century part of the paraphernalia of the m u s e u m 

alongside the stuffed animals and o t h e r o b j e c t s . F o r the t i m e be ing , in 

O x f o r d , the quest ion m a r k they posed o v e r the nature o f giant repti l ian 

beasts that had o n c e lived on land was careful ly and assiduously not seen . 
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To see a World in a Grain of Sand 

And a Heaven in a Wild Flower, 

Hold Infinity in the palm of your hand, 

And Eternity in an hour. 

William Blake, 'Auguries of Innocence' 

While W i l l i a m Buckland was p r e o c c u p i e d with grand theories and 

finding little t i m e to investigate the giant rept i le of Stonesf ie ld , 

G i d e o n Mante l l was rapidly b e c o m i n g obsessed with the strange fossils 

e m e r g i n g f r o m the W e a l d in Sussex . As he began to prepare his first 

b o o k , Fossils of the South Downs, during the late autumn of 1 8 2 1 , he 

w r o t e , with s o m e e x c i t e m e n t , that ' t h e rel ics of a f o r m e r c rea t ion ' that 

he had u n c o v e r e d w e r e as ' e x t r a o r d i n a r y as any h i ther to r e c o r d e d ' . 

Everything about this s e c r e t , hidden w o r l d , buried beneath the Sussex 

landscape, s e e m e d bizarre and unpredic tab le . O n e persistent puzzle was 

why the b o n e s of large repti l ian c rea tures should be found with frag

m e n t s of tropical vegeta t ion . Af ter his first discovery in 1 8 2 0 of what 

appeared to be an ancient ' p a l m ' e n t o m b e d in the quarries at 

W h i t e m a n ' s G r e e n , G i d e o n Mante l l tr ied to find out about tropical 

botany through his c o n t a c t Char les K o n i g , at the British M u s e u m . 

T r o p i c a l plants had b e e n k n o w n in Britain since Captain C o o k , having 

discovered the east coast of Austral ia , Java , and Easter Island, re turned 

f r o m his voyage on the Endeavour in 1 77 1 . A c c o m p a n i e d by the botanist 

Joseph Banks , C o o k had brought back hundreds of s p e c i m e n s that he had 

donated to the Brit ish M u s e u m . Banks had later persuaded G e o r g e III to 

S o 
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turn K e w Gardens into a botanical research c e n t r e , displaying plants 

f r o m all over the w o r l d . F r o m these e i g h t e e n t h - c e n t u r y explora t ions the 

English hort icultural ists began to learn m o r e about the h o t , w e t e c o 

systems, unmarked by seasons , within which these plants f lourished. 

Gideon Mantel l set about t rac ing specialist sources of living tropical 

plants in order to c o m p a r e the fossils he u n c o v e r e d . He was ' m u c h 

pleased' with ' the unrivalled co l l ec t ion of living palms of Messrs 

Loddiges o f H a c k n e y ' , o n e o f the few palm m e r c h a n t s in Georg ian 

Britain. As n e w s of M a n t e l l ' s cur ious finds spread, local p e o p l e , t o o , 

provided u n e x p e c t e d h e l p , such as: ' the H o n o u r a b l e M r s T h o m a s o f 

R a t t o n , E a s t b o u r n e , w h o presented interes t ing spec im e ns o f the t runks 

of fossil palms f r o m A n t i g u a ' . F r o m these c o m p a r i s o n s , Mante l l deduced 

that several of the fossil s t ems and t runks he was uncover ing with the 

giant animal b o n e s w e r e f r o m anc ient t r e e - f e r n s . ' T h e surface o f these 

fossils is rough , the t runk is nearly cyl indrical . . . T h e y r e s e m b l e species 

of a rborescent f e rn , perhaps Dicksonia? ' he speculated . Dicksonia is a 

c o n t e m p o r a r y t r e e - f e r n that can reach a large size, wi th a s lender s tem 

and huge fronds. Mante l l sent fossils to Konig at the British M u s e u m , 

w h o c o n f i r m e d his suspicions: ' S o m e t r e e ferns are very like this with 

regard to the lozenge-shaped bases of the f r o n d s , ' he rep l ied . 

T h e largest fossil t runk in M a n t e l l ' s co l l ec t ion was f o u r t e e n inches in 

c i r c u m f e r e n c e and four feet in length . F r o m the thickness of this t runk 

and the rudimentary branches it l o o k e d as if i t had o n c e e x t e n d e d a great 

deal further and was part of s o m e t h i n g tall and t r e e - l i k e , n o t a l i t t le 

shrub. Mantel l c o m p a r e d the m e a s u r e m e n t s o f this t runk to those o f 

t ree - ferns in N e w South W a l e s , which could g r o w to thirty fee t with 

s tems of only a foot in d i a m e t e r . ' F r o m the i m p e r f e c t state in which 

these [fossils] o c c u r it is evident that the originals attained a very large 

s ize , ' he w r o t e incredulously . Huge tropical plants alongside huge 

reptilian animals : i t was barely be l ievable . 

Y e t each tr ip to Loddiges ' G r e e n h o u s e s provided m o r e ev idence . 

Mantel l soon identif ied cycads : ' the impress ions of the l ea fs ta lks on the 

bark bear a great r e s e m b l a n c e to those on the s tems of Cycas r e v o l u t a , ' 

he w r o t e . Cycads look similar to short pa lms , the t runk c o v e r e d with the 
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w o o d y bases of leaf stalks and bear ing a big c r o w n of leaves at the t o p . 

T h e r e w e r e also f ragments o f u n k n o w n fol iage, heavily b lackened with 

charcoal and qui te unl ike anything in Loddiges ' G r e e n h o u s e s . ' T h e s e 

spec imens are so ent i re ly dist inct f r o m any that are k n o w n to exist in 

European countr ies that we seek in vain for anything analogous , ' Mantel l 

o b s e r v e d . Many of the fossils he u n c o v e r e d are n o w k n o w n to have been 

Bennettitales, an e x t i n c t g r o u p of cycad- l ike plants o n c e dominant in the 

ancient W e a l d . 

C o n c e a l e d with this bur ied tropical forest w e r e the remains of aquatic 

inver tebra tes . F r o m his early studies on the D o w n s , Gideon Mantel l was 

an e x p e r t on the m a r i n e inver tebra tes of the chalk deposits . T h e in

ver tebra tes o f the W e a l d w e r e di f ferent . He could not see the familiar 

whor ls o f the a m m o n i t e o r s n a k e - s t o n e , o f b e l e m n i t e s , nautilus o r o ther 

shelled crea tures which o n c e s w a r m e d in the primit ive seas that f o r m e d 

the chalk. Instead there w e r e the casts of shells that he did not recognise ; 

impress ions s o m e t i m e s so faint that they left just the barest t race of their 

e x t e r n a l f o r m s : the hinge of t w o jo ined shel ls , as in certa in types of c lam 

and pearl musse l , or the f ragmentary pieces of a species of snail, perhaps. 

I t was indeed tantal ising; f ragments both familiar and unfamil iar , never 

qui te forming a c o m p l e t e fossil or displaying a c lear marking . Uncer ta in 

what they could b e , Mante l l w r o t e to his usual c o r r e s p o n d e n t s such as 

J a m e s S o w e r b y , an e x p e r t on fossil shel ls , hoping he would shed m o r e 

light on these inver tebra tes . 

As for the massive animal b o n e s that w e r e scat tered a m o n g the 

debris of this tropical fores t , they r e m a i n e d indec ipherable ; an ancient 

hieroglyphic for which he did not have the c o d e . He was increasingly 

certa in that many of the b o n e s , such as the giant thigh b o n e , did not 

m a t c h those of the sea lizards. T h e y w e r e far t o o chunky and solid. 

Although s o m e of the b o n e s w e r e ra ther like those of ancient c r o c o d i l e s , 

he had t w o sets of very large t e e t h that w e r e n o t : the w o r n teeth of a 

herb ivore and the b lade- l ike tee th of a carn ivore . ' O f the n u m e r o u s 

spec i mens in my c o l l e c t i o n n o t o n e is p e r f e c t ; by far the grea ter part 

consist ing of f ragments r o u n d e d by the act ion of w a t e r and deprived of 

the anatomical dist inct ions so necessary to the e lucidat ion of the form 
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T h e q u a r r y a t W h i t e m a n ' s G r e e n i n t h e T i l g a t e f o r e s t w h e r e M a n t e l l , 

s h o w n s i t t ing i n the f o r e g r o u n d , f o u n d l a r g e b o n e s o f a n c i e n t r e p t i l e s . 

83 



T E R R I B L E L I Z A R D 

of the or ig ina l , ' he w r o t e , ut ter ly baffled by these remnants of a ' f o r m e r 

c r e a t i o n ' . 

His investigations w e r e b e c o m i n g so c o m p e l l i n g that o t h e r aspects of 

his life paled by c o m p a r i s o n . ' M u r d e r e d t w o evenings at c a r d s , ' he 

c o m p l a i n e d in his diary. W h e t h e r at tending the local sheep fair or the 

ever -popular Br ighton r a c e s , as a d o c t o r he had a posit ion to maintain 

in the heart of the c o m m u n i t y . In provincial soc ie ty i t w o u l d n ' t do to 

appear hurr ied , or unavailable. But each night w h e n his duties w e r e done 

he w o u l d p o r e over the details of the animal b o n e s and tropical vegeta

t i o n , trying to m a k e sense of the wild profusion of rel ics f r o m this 

ancient t i m e . 

On the evening of 4 O c t o b e r 1 8 2 1 , an u n e x p e c t e d visitor arrived at 

Cast le Place w h o was able to help h i m . Mante l l was s u m m o n e d d o w n 

stairs to m e e t a young m a n w h o 'presents nothing r e m a r k a b l e , e x c e p t a 

broad expanse of f o r e h e a d , ' he w r o t e . ' H e is of the middle size . . . small 

e y e s , fine chin and a ra ther reserved express ion of c o u n t e n a n c e . ' T h e 

s t ranger in t roduced h i m s e l f as Char les Lyel l . Lyell had been visiting his 

f o r m e r school in Midhurs t , Sussex , w h e n q u a r r y m e n had told him of a 

' m o n s t r o u s c l e v e r m o n , as lived in L e w e s . . . w h o g o t curiosit ies out of 

the chalk-pits t o m a k e physic w i t h ' . T h e q u a r r y m e n w e r e Mante l l ' s 

l abourers , and Lyell was so intr igued by their account that he rode for 

twenty- f ive mi les across the D o w n s to t rack the m a n d o w n . 

It was soon apparent that Lyell and Mante l l had a great deal in 

c o m m o n . ' M r Lyell i s enthusiastically d e v o t e d to g e o l o g y , ' Mantel l 

e n t e r e d in his diary; 'he drank tea with us and we sat chatt ing on geolog

ical m a t t e r s till n o w — m i d n i g h t ' . Lye l l ' s in teres t in geology had started 

whi le at O x f o r d Univers i ty . Al though studying classics, he had been 

drawn to Buck land ' s inaugural l ec tures in which the professor was at his 

m o s t e lec tr i fy ing . Lye l l ' s father had w r i t t e n to a fr iend, 'Buck land ' s 

lec tures are engaging [my son] hear t and soul at p r e s e n t . ' Af terwards , in 

keeping with his posit ion as the eldest son of m i n o r g e n t r y , Lyell had 

e m b a r k e d on a c a r e e r in law in L o n d o n , but his eyes gave him t r o u b l e . 

Eventual ly , his father had indulged his interest in sc ience and taken him 

to E u r o p e . D u r i n g o n e carr iage tour across the Alps , Lyell had studied 

84 



T H E S U B T E R R A N E A N F O R E S T 

the effects of glaciers on the landscape; on a s e c o n d t r ip , he had observed 

the ef fect of r ivers in f o r m i n g a coastal plain on the Adriat ic coast of 

Italy. 

S ince his family was wea l thy , with a large es tate in Scot land , Lyell had 

an independent i n c o m e and m o r e le isure for geo logy than M a n t e l l . T h e 

fol lowing day, while Mantel l was visiting pat ients , he w e n t to e x p l o r e 

the Sussex strata and then r e t u r n e d to Cast le P l a c e : ' t o have tea at six 

o ' c l o c k , ' Mante l l w r o t e . ' M y few drawers o f fossils w e r e soon looked 

o v e r , but we w e r e in gossip until m o r n i n g . ' T h e visit m a r k e d the begin

ning o f an enduring friendship b e t w e e n these t w o m e n , b o t h hoping to 

make a career f r o m g e o l o g y . 

Although there i s no r e c o r d of their conversa t ion over these t w o days, 

there is ev idence that Lyell told Mante l l of Buckland 's giant rept i le in the 

Ashmolean M u s e u m and they c o m p a r e d the Stonesf ie ld fossils in 

O x f o r d s h i r e with those of Cuckf ie ld in Sussex . F ired by these dis

cussions, soon after leaving, Lyell lost no t i m e in visiting Stonesf ie ld to 

obtain a boxful of fossils that he despatched to the L e w e s wagon of f i ce . 

T h r e e w e e k s la ter , o n 2 5 O c t o b e r 1 8 2 1 , Mante l l w r o t e i n his diary: 

' rece ived an interest ing co l l ec t ion of Stonesf ie ld fossils f r o m Mr Lyel l ; in 

many respects they r e s e m b l e those o f C u c k f i e l d ' . 

Charles Lyel l ' s n e w s of the huge repti l ian b o n e s in O x f o r d c o n f i r m e d 

for Mantel l that his fossils w e r e n o t jus t of provincial in te res t . He 

learned not only that G e o r g e s C u v i e r had conc luded that the Stonesf ie ld 

beast was a r e p t i l e , but also that it was at least for ty feet long and as 

bulky as an e lephant . A r m e d with this i n f o r m a t i o n , Mante l l felt that his 

own speculat ions of giant lizards buried in the W e a l d did n o t s e e m quite 

so p r e p o s t e r o u s . He could n o w a t t e m p t to classify his o w n fossils by 

seeing which b o r e m o s t r e s e m b l a n c e to the giant O x f o r d l izard. 

About this t i m e , Mante l l a lmost certa inly heard f r o m Lyell o f W i l l i a m 

Buckland's intent ion to publish a detai led paper on the Stonesf ie ld 

rept i le . S ince Buckland, the famous Regis P r o f e s s o r , was planning to 

descr ibe and n a m e the n e w carnivorous l izard, i t was hardly appropriate 

for the u n k n o w n Mante l l to c la im this oppor tuni ty for h imsel f . H o w 

ever , no o n e had r e p o r t e d anything like the unidenti f ied herbivorous 
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t e e t h . Mantel l fe l t , t h e r e f o r e , that he could be the first to identify this 

animal , n e w to s c i e n c e , and c la im the r e c o g n i t i o n , without interfering in 

Buckland 's study. 

Patiently taking advantage of any in t roduct ion he could negot ia te , 

G i d e o n Mante l l sent a prospec tus of his planned b o o k on the geology of 

Sussex to m e m b e r s o f the landed g e n t r y , inviting t h e m to subscribe for 

copies . T h e Earl o f C h i c h e s t e r , the Bishop o f D u r h a m , the Earl o f 

E g r e m o n t and n u m e r o u s o thers rep l ied ; in all he a t t racted t w o hundred 

subscr ibers . B e t t e r sti l l , in 18 21 an enve lope arrived f r o m Carl ton 

H o u s e Palace . Mante l l b r o k e the royal seal , and read: 'His Majesty is 

pleased to c o m m a n d that his n a m e should be placed at the head of the 

subscript ion list for four c o p i e s . ' Q u i t e h o w G e o r g e IV had heard of 

the b o o k is unc lear ; Mante l l w r o t e back s imply , ' I am indebted to 

J . Mart in Cripps Esquire for this h o n o u r . ' But t h e r e can be no doubt o f 

M a n t e l l ' s r e s p o n s e : the royal e n c o u r a g e m e n t was , he said, ' m o s t gratify

ing to my fee l ings ' . He had great e x p e c t a t i o n s n o w that his b o o k would 

place him ' in the first c i r c l e s ' and al low him s o m e m e a n s of devoting 

m o r e t i m e to g e o l o g y . T h e carelessly rich could so easily l iberate him 

f r o m his unre lent ing daily r o u n d of c h o r e s . 

Fossils of the South Downs, published in May i 8 2 2, reveals the progress 

G i d e o n Mante l l had m a d e in in terpre t ing the strange fossils buried in the 

W e a l d . In the preface he pointed out ' that his labours w e r e snatched 

f r o m hours o f r e p o s e . . . a r e c o r d made under c i rcumstances 

unfavourable to l i terary pursui t s ' , and he even apologised for the quality 

oi his w i f e ' s drawings . 'As the engravings arc the lirst p e r i o r m a n c e s oi a 

lady but l i t t le skilled in the ar t , I am m o s t anxious to c laim for t h e m 

every indulgence . . . a l though they may be dest i tute of that neatness 

and uni formity which distinguish the w o r k s of the professed art ist , they 

will n o t , I trust be found def ic ient in the m o r e essential requisi te of 

c o r r e c t n e s s . ' 

G i d e o n Mante l l began by classifying the strata ol Sussex . T h e l o w e r 

m o s t and oldest Secondary r o c k he identif ied as the ' I ron S a n d ' . Above 

this in o r d e r of success ion he placed the l i m e s t o n e , sandstone and slate 

w h e r e he had found the giant b o n e s , calling this the 'T i lga te Beds ' named 

86 



T H E S U B T E R R A N E A N F O R E S T 

after the Ti lgate F o r e s t . This was f o l l o w e d by W e a l d c lay, greensand and 

several chalk format ions . On top o f these Secondary layers c a m e the 

m o r e r e c e n t T e r t i a r y format ions such as L o n d o n c lay. He descr ibed 

many of the fossils he had found in the chalk . At a t i m e w h e n 

palaeoichthyology, the study of fossil fish, was u n k n o w n , Mante l l had 

col lec ted superb fish s p e c i m e n s . He also classified fossil inver tebra tes of 

the chalk and n a m e d m o r e than sixty n e w spec ies , including dif ferent 

types of a m m o n i t e s , zoophytes , ech in i tes , univalves and bivalves. 

W i t h s o m e u n d e r s t a t e m e n t that be l ied the m o n t h s o f feverish e x c i t e 

m e n t , Gideon Mante l l stated that the T i lga te beds in the W e a l d w e r e 

'one of the m o s t impor tant series o f depos i t s ' that he had u n c o v e r e d . He 

a t tempted to catalogue the ex t raord inary fossils o f the giant b o n e s . 

U n d e r the heading 'Fossil Lacer tae [Lizards] ' he w r o t e : ' the t e e t h , v e r t e 

b r a e , bones and o t h e r remains o f an animal o f the Lizard T r i b e o f 

e n o r m o u s magnitude are perhaps the m o s t interest ing fossils that have 

been discovered in the C o u n t y o f S u s s e x ' . He descr ibed the charac ter 

istics of the sharp, curved carnivorous t e e t h and provided m e a s u r e m e n t s 

o f f ragments o f v e r t e b r a e and r ibs , which w e r e , he said, 'dec idedly 

analogous to those o f the Lizard T r i b e ' . O t h e r b o n e s w e r e also l is ted: 

the head of the radius ( f o r e a r m ) , metacarpals (bones of the hand) and a 

thigh b o n e . ' S o m e f ragments of a cyl indrical b o n e , probably the f e m u r , 

indicate an animal of gigantic m a g n i t u d e , ' he o b s e r v e d . ' I have speci 

m e n s f r o m ten to t w e n t y - s e v e n inches long and f r o m e leven to 

twenty- f ive inches in c i r c u m f e r e n c e , the substance of the b o n e be ing 

m o r e than t w o inches t h i c k . ' 

Recognis ing f r o m the herb ivorous t e e t h that he had ev idence of a 

second type o f giant c r e a t u r e di f ferent f r o m the carn ivorous O x f o r d 

m o n s t e r , but perhaps not liking to c o u r t c o n t r o v e r s y by suggesting he 

had found a herb ivorous l izard, he classified o t h e r giant b o n e s under a 

different heading: ' T e e t h and Bones o f U n k n o w n A n i m a l s ' . H e w r o t e : 

'a br ie f descr ipt ion of these fossils is h e r e inser ted n o t in the hope of 

being able to e lucidate their n a t u r e , but to r e c o r d their e x i s t e n c e in the 

Ti lgate Fores t with a view to future enquir ies . . . [The tee th] are of a 

very singular charac ter and differ f r o m any previously k n o w n . ' He had 
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the c r o w n of the t e e t h on ly , he e x p l a i n e d , unattached to the j a w . 

Although they w e r e w o r n , s o m e spec imens w e r e i .4 inches long: 'when 

p e r f e c t these s p ec imens m u s t have been of a very considerable s ize ' . 

Mante l l even pointed out the analogy b e t w e e n the fossils of Ti lgate 

and those of Stonesf ie ld in O x f o r d s h i r e . Perhaps in a gent le spur to 

Professor Buck land , he w r o t e ' the Stonesf ield l imes tone has long been 

c e l e b r a t e d for the ex t raordinary charac ter of its fossils, o f which 

h o w e v e r , no detai led a c c o u n t has yet appeared b e f o r e the publ i c ' . W i t h 

the assistance of Mr Charles Lyell 'and aided by an interest ing col lec t ion 

of Stonesf ie ld fossils for which I am indebted to his l ibera l i ty , ' he 

c o n t i n u e d , ' I have b e e n able to ascertain that the fol lowing organic 

remains o c c u r in both deposi ts : 

T h e t e e t h , r ibs , and v e r t e b r a e of a gigantic animal of the Lizard 

T r i b e . 

B o n e s and plates o f several species o f T o r t o i s e . 

T e e t h of a species of Anarhicas [wolf - f ish] . 

Scales of Fishes and Lizards. 

B o n e s o f Birds? and of Q u a d r u p e d s [ u n k n o w n ] ' 

In his c o n c l u s i o n , Mante l l stated boldly that e n t o m b e d in the hills of 

Sussex ' t h e r e are o n e or m o r e gigantic animals o f the Lizard T r i b e ' . 

Although he could not n a m e the c rea tures or have any c lear con

c e p t i o n of the kind of beast he was descr ib ing , this was the first 

a t t e m p t e d scienti f ic descr ipt ion of dinosaur remains c o r r e c t l y identified 

as giant lizards. It was a vivid snapshot of a w o n d r o u s u n k n o w n past. 

' W e k n o w not the mi l l ionth part o f the w o n d e r s o f this beautiful w o r l d , ' 

he w r o t e . ' I t i s the pleasing task o f the geological inquirer . . . to discover 

o r d e r and inte l l igence in scenes of apparent wildness and confusion . . . 

to r e c o g n i s e a series of awful but necessary operat ions by which the 

h a r m o n y , beauty and integri ty of the universe are maintained . . . which 

m u s t be regarded as wise provis ions of the S u p r e m e C a u s e . ' 

As he proudly rece ived the f irst printed copy at the beginning of Mav 

1 8 2 2 , he had high hopes that this would prove a turning-point in his 



I l l I S II I I I I K R A N I A N I ( ) R I S T 

career . ' I am resolved to m a k e every possible e f for t to obtain that rank 

in society to which I feel I am ent i t led both by my educat ion and my 

profess ion , ' he w r o t e in his journa l . Sure ly , f ired by these strange f ind

ings, s o m e rich patron would step f o r w a r d ; his endless r o u n d of medical 

duties that t o o k up so m u c h of his t i m e w o u l d , perhaps , soon be a thing 

of the past? At the very least , he hoped that his labours would be wel l 

received In the prestigious L o n d o n soc ie t ies : the Roval Societv and the 

Geological Soc ie ty . 

Soon after the publ icat ion of his b o o k , Mante l l t o o k s o m e of his 

Sussex fossils to a m e e t i n g of the Geolog ica l Soc ie ty in C o v e n t G a r d e n . 

T h e w o r n teeth of the giant herb ivore w e r e careful ly wrapped in c lo th . 

It was a long and tiring j o u r n e y to London by chaise , s topping several 

t imes to change the horses , b e f o r e he found his way to the House of the 

Geologica l Society a t 2 0 Bedford S t r e e t . T h e R e v e r e n d W i l l i a m 

Buckland, n o w the V i c e - P r e s i d e n t o f the S o c i e t y , had c o m e d o w n f r o m 

O x f o r d with his friend the R e v e r e n d C o n y b e a r e . W i l l i a m Cl i f t , C o n 

servator of the Huntcr ian M u s e u m of the Royal C o l l e g e of Surgeons , 

was also present . 

Mante l l ' s diary and his subsequent accounts reveal that af ter the busi

ness o f the m e e t i n g was c o m p l e t e d , he s h o w e d these e x p e r t s s o m e of the 

w o r n , b r o w n tee th f r o m his u n k n o w n herb ivorous animal . ' I was 

discouraged by the r e m a r k that the t e e t h w e r e o f no part icular i n t e r e s t , ' 

he w r o t e . T h e e x p e r t s did n o t agree with Mante l l that the ' t o o t h ' 

be longed to an ancient herb ivorous l izard. Far f r o m such an e x o t i c and 

fanciful verdic t , they c l a i m e d : ' T h e r e is l i t t le doubt the t e e t h b e l o n g e d 

ei ther to s o m e large fish, allied to "Anarhic[h]as lupus" or wolf - f ish , the 

c r o w n s o f whose incisors are o f a pr ismat ic f o r m , or w e r e mammal ian 

teeth obtained f r o m a diluvial [ recent ] d e p o s i t . ' 

Thus the c o m b i n e d w i s d o m of these august m e m b e r s o f the 

Geological Society was that the t o o t h on which Mante l l had pinned all his 

hopes be longed to nothing m o r e e x o t i c than a r e c e n t m a m m a l such as a 

rh inoceros or an oversized fish! Mante l l felt their dismissive lack of 

interest keen ly . H o w could anybody build a reputat ion on a large fish? 

T h e r e was only o n e person there w h o dissented f r o m the e x p e r t verdict 
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- W i l l i a m Hyde W o l l a s t o n — and he happened to be the only person 

present w h o was n o t a geologis t . 

T h e scept ic ism of the e x p e r t s a t the Soc ie ty s t e m m e d f r o m the fact 

that they did n o t a c c e p t M a n t e l l ' s classification of the strata of the W e a l d 

as Secondary r o c k . His conc lus ion that he had found a giant herbivorous 

lizard could be w r o n g i f his in terpre ta t ion of the T i lgate beds as ancient 

Secondary r o c k was i n c o r r e c t . N u m e r o u s mammal ian remains had been 

found in the m o r e r e c e n t T e r t i a r y rocks which lay above the Secondary 

strata: m a m m o t h s , e lephants , r h i n o c e r o s and h ippopotamus . I f the 

W e a l d rocks in Sussex w e r e T e r t i a r y , then the giant fossils within t h e m , 

far f r o m be longing to s o m e i m p r o b a b l e species o f herbivorous rept i le , 

w e r e m u c h m o r e likely t o b e f r o m any o f these large m a m m a l s . T o 

persuade the e x p e r t s that he had indeed found an ancient rept i le , he had 

first o f all to p r o v e b e y o n d d o u b t that the T i lga te beds w e r e Secondary 

r o c k . 

T h e e m i n e n t m e m b e r s p o r e d over the details o f M a n t e l l ' s f indings 

and t r ied to fa thom w h e t h e r the l i m e s t o n e and sandstone of the Ti lgate 

Fores t w e r e part o f the ' P u r b e c k ' f o r m a t i o n , o r 'Ferruginous sand ' , 

' G r e e n s a n d ' , ' I r o n - s a n d ' or 'Hast ings s a n d ' . T h e i r task was made all the 

harder s ince the n a m e s for the Sussex strata w e r e n o t yet standardised 

and e v e r y o n e was using di f ferent t e r m s for the various layers, adding to 

the b e w i l d e r m e n t . F o r M a n t e l l , with each learned ut terance f rom the 

e x p e r t s the years o f painstaking w o r k w e r e falling away, the e x o t i c 

lizards of mythical p r o p o r t i o n s fast fading into nothing m o r e than a 

f igment of his imaginat ion. He was just a country d o c t o r , after all . 

T h e r e was g o o d reason to be confused w h e n trying to place the strata 

o f the T i lga te Fores t into the geologica l s e q u e n c e . Unl ike the 

Stonesf ie ld r o c k near O x f o r d w h e r e the fossils w e r e found deeply 

b u r i e d , the r o c k at W h i t e m a n ' s G r e e n in the W e a l d was inexplicably 

c lose to the sur face . W a s this , as Mante l l c l a i m e d , a protrusion of o lder , 

Secondary rocks? Or was i t a r e c e n t depos i t , perhaps of Ter t iary or even 

younger alluvial r o c k s , as Buckland thought . In Fossils of the South Downs 

Mantel l m a d e no a t t e m p t to conceal his perp lex i ty about the exac t 

posit ion of the strata in which he had found his giant rept i les . Although 
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The stratigraphic sequence in Sussex as drawn by Mantell in The Fossils of the 

South Downs, 1 8 2 2 . W e r e the rocks of the Weald [no. 7] a protrusion of older 

rocks to the surface or a recent deposit of younger rock? 

he had correc t ly identif ied the T i lga te Beds as S e c o n d a r y , he did admit 

that the precise 'geological posit ion of these beds [within the Secondary 

series] is involved in m u c h obscuri ty and c a n n o t at present be satis

factorily d e t e r m i n e d ' . 

Faced with the disbel ief of the Geolog ica l S o c i e t y , shortly af ter this 

m e e t i n g Mantel l made yet another survey of the Sussex r o c k s , this t i m e 

with his friend Charles Lyel l . Riding wes t f r o m the Ti lgate F o r e s t , Lyell 

and Mantel l searched for quarries that conta ined strata and fossils that 

matched those found at W h i t e m a n ' s G r e e n . T h e y w e r e hoping to find a 

site w h e r e the di f ferent layers of r o c k w e r e c lear ly e x p o s e d in the 

geological s e q u e n c e , so they could p r o v e b e y o n d doubt the e x a c t 
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posit ion of the T i lgate Beds within the Secondary series of r o c k s . I f they 

could convince the e x p e r t s that the T i lga te r o c k was Secondary , then 

surely no o n e would doubt that Mante l l had indeed found an ancient 

giant lizard? 

To M a n t e l l ' s del ight , they u n c o v e r e d similar organic remains -

b o n e s , t ee th and ' n u m e r o u s vegetables allied to the C y c a s ' - in the sand

s tone cliffs of Hast ings , R y e and W i n c h e l s e a . Even b e t t e r , in a quarry 

near R y e they found the strata laid b a r e . Sandstone and l imestone 

matching the T i lga te beds w e r e e m b e d d e d in the Secondary r o c k k n o w n 

as I ron-sand. 

Af ter this e x p e d i t i o n , on i J u n e 1 8 2 2 Mantel l w r o t e tr iumphantly to 

Dr W i l l i a m F i t ton , the Secre tary o f the Geologica l Soc ie ty : ' I think we 

may fairly c o n c l u d e that the sandstone of R y e , W i n c h e l s e a , Hastings, 

T i lgate Fores t and H o r s h a m are but di f ferent port ions of the same series 

o f deposits be longing to the " I r o n - s a n d " f o r m a t i o n . ' Mantel l was n o w 

c o m p l e t e l y satisfied that the l i m e s t o n e and sandstone in which he had 

found the giant bones in the W e a l d could be placed in the Secondary 

ser ies , wel l b e l o w the chalk f o r m a t i o n s . C o n s e q u e n t l y , in his l e t ter to 

the Geolog ica l Soc ie ty he w e n t even fur ther . In def iance of the exper t s 

such as Buck land , he res tated his o w n interpreta t ion ol the animal 

remains that he had found. T h e large herb ivorous tee th w e r e now 

clearly identif ied as ' T e e t h of an u n k n o w n Herb ivorous R e p t i l e , 

differing f r o m any h i ther to discovered e i ther in a recent or tossil s ta te ' . 

In addit ion, he c o n f i r m e d that he had the t e e t h and bones of a lizard 

r e s e m b l i n g those found at S tonesf ie ld , and ' T e e t h and bones of c r o c o 

diles and o t h e r Saurian [lizard] animals of an e n o r m o u s m a g n i t u d e ' . 

F r o m the ev idence of this l e t t e r the a m a t e u r G i d e o n Mantel l was in no 

doubt that his beguil ing view of a buried ancient wor ld inhabited by 

several di f ferent species of giant rept i les herbivores and carnivores -

was an accurate o n e . 

H o w e v e r , his l e t t e r was regarded as of such insignificance by senior 

m e m b e r s of the Soc ie ty that i t was not even read o u t , as p lanned, to the 

e m i n e n t c o m p a n y . F o r o n e thing, G e o r g e Bellas G r e e n o u g h , a Fe l low of 

the Royal Soc ie ty , a f o r m e r MP and the f irst Cha i rman and President 
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of the Geologica l S o c i e t y , was c o n v i n c e d that i ron-sand was always a 

marine deposi t . S ince Mante l l had r e p o r t e d s o m e freshwater shells m i x e d 

in with the giant b o n e s , G r e e n o u g h insisted that the T i lgate beds could 

not be iron-sand and refused to change his opinion in the light of 

Mante l l ' s findings. 

W i l l i a m Buckland, t o o , was certa in that the W e a l d r o c k r e s e m b l e d a 

r e c e n t , Ter t ia ry r o c k he had seen whi le travell ing in Italy and so was n o t 

a Secondary s t r a t u m . C o n s e q u e n t l y , in his v i e w , M a n t e l l ' s ' r ept i l es ' had 

to be large m a m m a l s . And such was the standing of bo th Buckland and 

G r e e n o u g h that o t h e r m e m b e r s could n o t a c c e p t that a provincial 

surgeon could possibly have k n o w l e d g e that surpassed that of the O x f o r d 

and London m e n w h o w e r e the leaders in the f ield. 

O v e r six m o n t h s elapsed b e f o r e i t was dec ided that M a n t e l l ' s l e t t e r to 

Fitton on the strata o f the T i lga te F o r e s t w o u l d be read b e f o r e the 

Geologica l Soc ie ty . T h e m i n u t e s o f the m e e t i n g o n 1 7 January 1 8 2 3 

show that both Lyell and Mante l l w e r e p r e s e n t . At the C o u n c i l 

c o m m i t t e e m e e t i n g the fo l lowing w e e k , M a n t e l l ' s paper was read and 

passed on to r e f e r e e s to c h e c k b e f o r e publ icat ion. H o w e v e r , i t r e m a i n e d 

unpublished for a fur ther t h r e e years . T h e archives reveal that G i d e o n 

Mantel l had considerable difficulty get t ing his papers published by the 

Soc ie ty . O n e unsigned le t ter f r o m a r e f e r e e cons ider ing his paper on 

fossil vegetables w r o t e : ' the n o t i c e i s n o t of suff icient i m p o r t a n c e to be 

p r i n t e d ' . G e o r g e G r e e n o u g h , t o o , turned d o w n M a n t e l l ' s paper o n the 

Ti lgate F o r e s t . W i l l i a m Buckland was so c o n v i n c e d that Mante l l was 

w r o n g , he w r o t e specifically to warn him against c la iming that the t e e t h 

and bones w e r e found in ' the o lder I ron-sand f o r m a t i o n ' . Mante l l 

be l ieved this advice c a m e f r o m the best o f intent ions and c o m m e n t e d on 

' the generous kindness that m a r k e d his c h a r a c t e r ' . 

Mante l l ' s uphill struggle to ge t his ideas a c c e p t e d by the e x p e r t s was 

not unique . O n e a m a t e u r geo logis t , R o b e r t B a k e w e l l , w h o was n o t 

a l lowed to jo in the Geologica l Soc ie ty al though he w r o t e a popular 

b o o k , Introduction to Geology, w r o t e frankly about the diff icult ies. ' T h e r e 

is a certain p r e j u d i c e , ' he said, ' a m o n g the m e m b e r s of the Scienti f ic 

Societ ies in London and Paris , which m a k e s t h e m unwil l ing to be l ieve 
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that persons residing in provincial t o w n s or the country can do anything 

i m p o r t a n t for s c i e n c e . ' W i l l i a m S m i t h , the surveyor w h o pioneered 

studies of strata in England and was also n o t a m e m b e r , o n c e r e m a r k e d : 

' the t h e o r y of geo logy was in possession of o n e class of m e n [at the 

Geologica l Soc ie ty] and the pract ice in a n o t h e r ' . G i d e o n M a n t e l l , an 

a m a t e u r f r o m the provinces with n o n e of the trappings o f the upper 

classes, was very m u c h an outs ider . T h e disappointment he felt at the 

r e j e c t i o n of his ideas, and his failure to obtain recogni t ion for his giant 

l izards, was r e c o r d e d in his diary: 

T h e past year , l ike its p r e d e c e s s o r s , has f leeted away almost 

i m p e r c e p t i b l y , and I am as far f r o m attaining that e m i n e n c e in 

my profess ion to which I aspire as at the c o m m e n c e m e n t of i t . 

T h e publ icat ion of my w o r k on the G e o l o g y of Sussex . . . has 

not yet p r o c u r e d me that in t roduct ion to the first c i rc les . . . 

which I had b e e n led to e x p e c t it w o u l d have d o n e . In fact I 

perce ive so many chances against my surmount ing the pre judice 

which the h u m b l e situation of my family naturally e x c i t e s in the 

mind of the g r e a t , that I have serious thoughts of trying my 

for tune in Br ighton or L o n d o n . 

S ince in the eyes of the e x p e r t s at the Geologica l Society there was so 

m u c h d o u b t about the stratigraphy of the W e a l d and this was crucial 

for in terpre t ing the animal remains - the Secre tary W i l l i a m Fitton c a m e 

d o w n f r o m L o n d o n to set t le the m a t t e r o n c e and for all. F i t ton , unlike 

M a n t e l l , was a veteran of t w o univers i t ies , having studied at both at 

Edinburgh and C a m b r i d g e . To add to his f lawless academic pedigree , he 

was also a F e l l o w of the Royal Soc ie ty . His g o o d for tune had been 

assured w h e n in i 8 2 0 he marr ied 'a m o s t amiable lady, w h o brought him 

the means of a c o m f o r t a b l e e x i s t e n c e ' . So c o m f o r t a b l e , in fact , that he 

was able to re t i re and devote himself to geological pursuits . 

W i t h G i d e o n Mante l l providing m u c h of the fossil e v i d e n c e , Fi t ton 

started his investigations of the W e a l d in 1 8 2 2 . S ince Mante l l was in

variably busy with his medica l duties he was of ten unable to accompany 
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the geologist on his forays around Sussex , but gradually F i t ton began to 

make sense o f the rocks o f the W e a l d . 

T h e f i r s t c lue to the origin o f the W e a l d strata c a m e f r o m the 

pronounced ' r ipple m a r k s ' in the sandstone in the T i lga te F o r e s t . T h e s e 

marks r e s e m b l e d the pat tern of sand on a b e a c h , as though count less 

shallow wavelets had m o v e d across the soft s trata . Mante l l had already 

noted the ' ex t raordinary a p p e a r a n c e ' o f this r o c k , ' be ing e v e r y w h e r e 

marked with undulating f u r r o w s , so strikingly r e s e m b l i n g the i m 

pressions made o n the sand . . . b y the act ion o f w a v e s ' . D r F i t ton 

speculated that the r o c k s might have b e e n f o r m e d in a low- ly ing f lood 

plain or along the edge of a lake or r iver de l ta , w h e r e sandbanks had 

accumulated . 

A careful study of the shells e m b e d d e d in the r o c k c o n f i r m e d that the 

Ti lgate beds w e r e indeed part of a f reshwater depos i t . W i l l i a m Fi t ton 

took s o m e of the shells to Paris to discuss t h e m with inver tebra te special

ists such as Adolphe Brongniar t , the son of the distinguished Alexandre 

Brongniar t , the co l league o f C u v i e r . F r o m the scanty impress ions o f the 

creatures Fit ton was able to identify nine or ten species of univalves and 

bivalves. S o m e of these m o l l u s c s , such as the Unio valdenisis, a c lam or 

pearl mussel^ could n e v e r have survived in sa l t -water . F i t ton also 

realised that the Sussex m a r b l e e m b e d d e d in the W e a l d c lay, used for 

centuries to adorn the walls of P e t w o r t h Pr iory and o t h e r grand local 

houses , was f o r m e d f r o m the shell o f a n o t h e r f reshwater c r e a t u r e : the 

Paludina snail. Gradually Fi t ton and Mantel l b e c a m e e x p e r t s on fresh

water shells such as Planorbis, Lymnia, Paludina and Cyrena. F i t ton 

speculated that the f reshwater deposits o f the W e a l d could be expla ined 

if this region had o n c e been a vast r iver de l ta . 

But i f the Ti lgate beds w e r e a f reshwater depos i t , h o w could they be 

part of the mar ine iron-sand in the Secondary series? I t t o o k Fi t ton 

several years to m a k e sense of his data. Finally, he realised that the 

assumption made b y G r e e n o u g h and o t h e r sen ior m e m b e r s o f the G e o 

logical Society that the i ron-sand could only be m a r i n e was w r o n g . 

T h e r e w e r e two types of i ron-sand, o n e m a r i n e and the o t h e r f reshwater . 

'And n o w all things fell into the i r p r o p e r p l a c e s , ' F i t ton w r o t e to a 
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f r iend. T h e Ti lgate beds w e r e part of the f reshwater i ron-sand. And as 

Mante l l had c la imed all a long, these r o c k s w e r e indeed Secondary . 

F i t t o n ' s conf i rmat ion that the rocks o f the T i lgate Fores t w e r e fresh

w a t e r deposits m a d e sense of the animal data t o o . Crea tures like 

c rocodi les would not be found in the deep seas, as would ichthyosaurs, 

but would lurk in r ivers or f lood w a t e r s . 'In fact the ex i s tence ol dry land 

at no great distance s e e m s c lear ly indicated by these remains of veg

etables and amphibia ; s o m e of the f o r m e r m u s t have g r o w n on the 

b o r d e r s of a r iver or l a k e , ' Mante l l w r o t e . 'At what per iod was i t and 

under what c i r c u m s t a n c e s that turt les and gigantic c rocodi les lived in 

o u r c l imate and w e r e shaded by forests of palms and a r b o r e s c e n t ferns? ' 

T h e m o r e that was revea led of this vast buried r iver del ta , the m o r e 

this helped to c o n f i r m M a n t e l l ' s understanding of the animals that had 

lived c lose by . This was n o t the o c e a n w o r l d of L y m e Regis that Mary 

Anning was u n c o v e r i n g . W h a t they w e r e beginning to catch gl impses o f 

here was a C r e t a c e o u s landscape: 'a mighty r iver f lowing in a tropical 

c l imate o v e r sandstone rocks . . . through a c o u n t r y c lo thed with palms 

and a r b o r e s c e n t ferns . . . inhabited by tur t l es , c rocodi les and o ther 

amphibious r e p t i l e s ' . A scene w h e r e the u p p e r m o s t fronds of a forest of 

giant t r e e - f e r n s e m e r g e d above the mists that wrea thed the r iver del ta , 

and tropical plants provided plentiful vegetat ion for giant herbivores to 

graze . As Mante l l w o r k e d in the quarry , occasional ly catching gl impses 

of the English c o u n t r y scene b e y o n d , i t was hard to be l ieve that beneath 

the o r d e r of thousands of years of careful cult ivation w e r e the long-

bur ied rel ics of such an alien landscape. 

Unravel l ing the layers o f r o c k that f o r m e d the W e a l d proved so 

c o m p l e x that i t t o o k F i t ton several years b e f o r e he could conf i rm his 

f inds, and the results of his investigations w e r e not published in full until 

1 8 3 3 . H o w e v e r , t en years b e f o r e this , Charles Lyell also obtained 

conclusive p r o o f that the W e a l d was indeed Secondary r o c k . 

In J u n e 1 8 2 3 , Lyell m a d e an expedi t ion to the Isle of W i g h t with 

Professor Buckland and o t h e r geologis ts . Along the southern side of the 

island b e t w e e n C o m p t o n C h i n e and B r o o k the strata are clearly 

e x p o s e d . All the Sussex rocks that Mantel l was struggling to place in 
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order are present , so i t was possible to see at o n c e which beds are above 

and b e l o w the o t h e r s . T h u s on 1 1 J u n e Lyell w r o t e exc i ted ly to Mante l l : 

' w e see t h e r e , a t o n e v i e w , the w h o l e geo logy o f your part o f the w o r l d , 

f r o m the chalk with flints d o w n to the Batt le [the Sussex t o w n ] b e d s , all 

within an h o u r ' s walk , and yet ne i ther are any of the beds a b s e n t . . . This 

is so beautiful a key that / should have been at a loss to conceive of how so much 

blundering could have arisen if I had not witnessed the hurried manner in which 

Buckland galloped over the ground.' 

Lyell stayed a day later than the res t of the party to ga ther fossils, and 

w r o t e disparagingly of the ' confus ion which has found its way into the 

heads o f s o m e of o u r geologis ts with regard to your Sussex b e d s ' . His 

beautiful cliffs did indeed p r o v e the posi t ion of the W e a l d rocks in the 

Secondary ser ies . I t r e s t o r e d M a n t e l l ' s convic t ion that the fossils he had 

found could actually b e l o n g to an ancient giant rept i l e . 

But w h o would bel ieve t h e m ? Buckland 's view that the T i lga te beds 

o f the W e a l d w e r e r e c e n t had b e c o m e the established v iew. Char les 

Lyel l , not yet t w e n t y - f i v e , had graduated in geo logy only three years 

previously and was still a law s tudent . G i d e o n M a n t e l l , s h o e m a k e r ' s son , 

provincial d o c t o r and p a r t - t i m e geologis t , scarcely carr ied m o r e weight . 

T h e Royal Society turned d o w n M a n t e l l ' s first appl icat ion, in 1 8 2 3 , to 

b e c o m e a F e l l o w . T h e Geolog ica l Soc ie ty still w o u l d n o t publish their 

evidence that the T i lgate Fores t f o r m e d part o f the o l d e r , Secondary 

strata. Wi l l i am F i t ton , with admirable scienti f ic caut ion , w a n t e d to be 

sure of his data b e f o r e he a n n o u n c e d his f indings. Char les Lyel l ' s l e t ter 

to Gideon Mantel l sett ing out the ev idence f r o m the Isle o f W i g h t was 

not published, and did n o t c o m e to light for s o m e years . 

Mantel l had o n e last h o p e . Lyell was planning to visit Paris , and he 

of fered to take s o m e of M a n t e l l ' s fossils to leading thinkers in F r a n c e . 

Mantel l hit upon the bo ld idea of showing the myster ious herb ivorous 

' t o o t h ' to Baron C u v i e r . He could n o t br ing h i m s e l f to accept 

Buckland's view that this be longed to a m e r e wolf - f i sh . Surely the 

legendary Baron would provide the right answer? M a n t e l l , like all the 

o thers , held G e o r g e s Cuvier in the highest e s t e e m . T h e B a r o n ' s 

'powerful mind and enl ightened genius c o u l d , l ike the fabled wand of 
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the s o r c e r e r , cause to pass b e f o r e us the beings of f o r m e r a g e s , ' he 

w r o t e . Such w e r e his feel ings of admirat ion for C u v i e r that , when he had 

an opportuni ty to m e e t h im in person ten years la ter , Mantel l descr ibed 

h imse l f as ' t r e m b l i n g with e x c i t e m e n t ' for the ent i re m e e t i n g . 

By 1 8 2 3 , C u v i e r had recent ly b e e n granted the t i t le G r a n d - M a s t e r o f 

the Univers i ty of Paris . He was usually to be found there at the c e n t r e of 

an admir ing g r o u p of f o l l o w e r s , drawn by his learning and reputat ion. 

Even his private s tudy, or ' s a n c t u m s a n a t o r i u m ' , was imposing. 'It is 

truly character is t ic o f the m a n , ' w r o t e Lyel l . 'It displays that ex t ra 

ordinary p o w e r of methodis ing which i s the grand secre t o f the 

prodigious feats which he p e r f o r m s annually, wi thout appearing to give 

himsel f the least t rouble . . . I t is a longish r o o m furnished with eleven 

desks to stand to . . . like a public off ice for so many c lerks . But it is all 

for the o n e m a n , w h o mult ipl ies h imse l f as author , and admitt ing no one 

into this r o o m , m o v e s as the fancy incl ines h i m , f r o m o n e occupat ion to 

a n o t h e r . ' 

Any visitor hoping to m e e t G e o r g e s C u v i e r would try to obtain an 

invitation to his Saturday evening so i rees . T h e s e so i rees , w r o t e Lyell , 

w e r e a t tended 

[by] the l earned , and the ta lented of every nat ion , of every age 

and o f each s e x . All opinions w e r e r e c e i v e d ; the m o r e n u m e r o u s 

the c i rc le the m o r e del ighted was the m a s t e r o f the house to 

mingle in i t , encourag ing , amusing , w e l c o m i n g everybody, 

paying the u t m o s t respec t to those really w o r t h y of dist inct ion. 

It was at o n c e to see in te l lec t in all its sp lendour ; and the 

s t ranger was astonished to find h i m s e l f convers ing , without 

res t ra int , w i t h o u t c e r e m o n y , in the p r e s e n c e of the leading stars 

of E u r o p e : pr inces , p e e r s , d iplomat is ts , and the wor thy savant 

h imsel f . 

I t was in this bril l iant c o m p a n y that G i d e o n M a n t e l l ' s herbivorous 

too th was duly u n w r a p p e d and presented to the great Baron on Saturday 

2 8 J u n e 1 8 2 3 . A c c o r d i n g t o Sidney Spokes , M a n t e l l ' s b iographer , 
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Cuvier p r o n o u n c e d his opinion wi thout hes i ta t ion. T h e w o r n - d o w n 

' t o o t h ' was m e r e l y the u p p e r inc isor of a r h i n o c e r o s . W h e n Lyell 

persisted and presented s o m e metacarpal b o n e s — small b o n e s forming 

part of the hand of the f o r c l i m b — these t o o w e r e dismissed as f r o m a 

species o f h ippopotamus . 

W h e t h e r G e o r g e s C u v i e r was c o r r e c t l y i n f o r m e d a t this m e e t i n g 

about the uncerta int ies o v e r the Sussex strata has b e e n a m a t t e r of 

c o n j e c t u r e for sc ience historians. I t seems m o s t l ikely that he had b e e n 

told by Wi l l iam Buckland that the Sussex r o c k was r e c e n t , and a r m e d 

with this e r r o n e o u s in format ion had arrived at the logical conc lus ion , 

given the very w o r n state of the t o o t h , that i t b e l o n g e d to a herb ivorous 

m a m m a l . T h e r e is also s o m e ev idence that C u v i e r may have modif ied his 

opinion the n e x t day, for Lyell la ter r e c o r d e d that al though he 

pronounced it to be the incisor ot a r h i n o c e r o s , ' this was h o w e v e r at an 

evening party. T h e n e x t m o r n i n g he told me he was satisfied i t was 

something quite d i f f e r e n t . ' S t rangely , this a l l - important qualif ication 

does n o t appear to have reached G i d e o n Mante l l . In England, c o r r e s 

pondence b e t w e e n Buckland and o t h e r scientists reveals that i t was n o w 

widely accepted that Mante l l had m e r e l y found a r h i n o c e r o s . 

On receiving the le t ter f r o m Paris in forming him o f C u v i e r ' s verd ic t , 

Mantel l finally had to accept that i t s e e m e d he had b e e n w r o n g . Q u i e t l y 

reading and rereading i t for any sign of e n c o u r a g e m e n t , he could not 

escape the fact that the l e t ter p r o n o u n c e d a crushing b l o w , and o n e f r o m 

which he could not easily r e c o v e r . I t was c lear he had b e e n wasting his 

t i m e ; perhaps he had even m a d e a fool of h imsel f . Far f r o m making a 

discovery that would turn the scienti f ic w o r l d upside d o w n , he had 

uncovered nothing m o r e than an ordinary m o d e r n m a m m a l . He had to 

accept that his s t renuous ef forts to understand the f o r m e r wor lds of 

Sussex w e r e leading n o w h e r e . 

His wi fe , t o o , felt the burden of his cont inual d i sappointments . F o r 

seven years , n o w , she had b e e n a c c u s t o m e d to h im re turning late after 

visiting quarries w h e n his medical duties w e r e d o n e , and waking a lone in 

the m o r n i n g s , knowing he had left b e f o r e d a w n . H a r d - w o n funds w e r e 

used to pay the quarrymen for n e w fossils — a sacrif ice she was e x p e c t e d 

99 



T E R R I B L E L I Z A R D 

to share will ingly with h i m . Even his b o o k was published at a loss, incur

ring a debt of o v e r £ 3 0 0 largely u n d e r w r i t t e n by her successful e lder 

b r o t h e r , G e o r g e W o o d h o u s e . 

F o r Mary Mante l l all that s e e m e d to e m e r g e f r o m this expensive 

hobby w e r e yet m o r e b o n e s . T h e y w e r e e v e r y w h e r e — r o w upon r o w o f 

neatly labelled b o n e s that must n o t be m o v e d , m u s t n o t be t o u c h e d , each 

proc la iming undisputed o w n e r s h i p o f the f ront r o o m w h e r e she should 

have held sway, perhaps enter ta in ing guests for a f ternoon tea . Her 

d r a w i n g - r o o m was furnished with d r e a m s , but they w e r e no longer her 

d r e a m s . 

So G i d e o n Mante l l found he could no longer always count on the 

support o f his w i f e . T h e c o m b i n a t i o n o f his d o m e s t i c c i r cumstances , the 

endless c o m m i t m e n t s he faced as a d o c t o r and his failure to gain recog

ni t ion for his ideas, finally pushed him into a deep depress ion. His huge 

energies and boundless ambi t ion b e c a m e ensnared by an o v e r w h e l m i n g 

sense of f rustrat ion and loss . He faced t r e m e n d o u s conf l ic t b e t w e e n his 

appet i te for success , fuel led by the convic t ion that he had discovered 

someth ing of t r e m e n d o u s s ignif icance, and the apathy with which his 

discover ies had b e e n r e c e i v e d . ' M y incessant e n g a g e m e n t s and occupa

t ions [as a d o c t o r ] have so constant ly engrossed my t i m e that even this 

journal has b e e n whol ly n e g l e c t e d , ' he w r o t e in his diary. ' So unhappily 

have my days b e e n spent that I had n o t the resolut ion to r e c o r d 

m e m e n t o s of w r e t c h e d n e s s . . . 
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The Giant Saurians 

Geology, in the magnitude and sublimity of the objects of which it 

treats, ranks next to Astronomy in the scale of the sciences. 

Sir J. F. W. Herschel, cited in Thoughts 

on a Pebble by Gideon Mantell, i 8 4 9 

B lack Ven cl i ff at L y m e R e g i s , a dark , forbidding shape visible even 

through sea mists f r o m the C o b b and the harbour a mi le away, 

cont inued to surrender to Mary Anning the w r e c k a g e of the Jurassic age. 

Af ter ten years of searching for fossils, every part of the cl i f f - face had 

b e c o m e familiar to h e r . T h e grey l imes tones and shale , the rocks that had 

precipitated the early death of her fa ther , n o w provided i n c o m e for the 

family. By the early 1 8 2 0 s , Mary had deve loped such a skilful grasp of 

w h e r e to find fossils that accord ing to o n e r e p o r t : ' she w o u l d have b e e n 

able , for instance , out of fifty " n o d u l e s " all looking . . . m u c h of a m u c h 

ness , to pick without hesitat ion the o n e w h i c h , be ing c lef t with a 

dex t rous b l o w , should show a p e r f e c t f ish e m b e d d e d in what was o n c e 

soft c l a y ' . 

Since L i e u t e n a n t - C o l o n e l B i r c h ' s sale of his private co l l ec t ion in 

1 8 2 0 , which included many of M a r y A n n i n g ' s f inds, she had u n c o v e r e d 

several dif ferent species o f ichthyosaurs . In M a y 1 8 2 1 , a c c o m p a n i e d by 

her dog T r a y w h o would guard her discover ies whi le she w e n t for he lp , 

she excavated the first Ichthyosaurus platyodon, a c r e a t u r e a lmost t w e n t y 

feet long. T w o m o n t h s later she found a f ive- foot fossil c lose by that was 

named Ichthyosaurus vulgaris. Early the n e x t year another large 

ichthyosaur, this o n e nine feet long, was r e t r i e v e d . But despite this 
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success , M a r y and J o s e p h and the i r m o t h e r Mol ly w e r e of ten short o f 

m o n e y . T h e fossi l -hunting business was e r ra t i c , and already by the early 

1 8 2 o s there was increasing c o m p e t i t i o n f r o m o t h e r c o l l e c t o r s . 

So i t was wi th an u n a c c u s t o m e d sense of anticipation that on the 

evening of 1 o D e c e m b e r 1 8 2 3 , as she w o r k e d at the foot of Black Ven 

cliff , Mary Anning u n c o v e r e d s o m e t h i n g she had not seen b e f o r e . T h e 

o b j e c t looked like a c r e a t u r e ' s skull . Y e t i t was n o t long and pointed with 

huge b o n y cavit ies for eyes like an i ch thyosaur ' s , but smal l , a m e r e four 

or f ive inches long, m o r e like that of a t u r t l e . As she excavated around 

the deeply e m b e d d e d b o n e s , beneath the c irc l ing gulls , i t b e c a m e 

apparent that the animal had a great ly e longated serpent ine f r a m e , with 

a large n u m b e r of v e r t e b r a e making up the b a c k b o n e . T h e n e c k of the 

beast appeared to be at least as long as the rest of the body and tail . I t was 

qui te dissimilar to any c r e a t u r e yet k n o w n to s c i e n c e . 

W i t h the help o f s o m e vil lagers, M a r y w o r k e d through the night 

against the i n c o m i n g t ide . T h e condi t ions w e r e b i t t e r as the winter 

winds whipped up sand and spray until all w e r e drenched and n u m b . Bv 

early m o r n i n g , they had gradually revealed the spine of the beast , 

consis t ing o f ninety b o n e s : the bizarre ' t u r t l e ' was nine feet long, m o r e 

like a snake . T h e v retr ieved four teen ribs and the bones of the pelvis, 

deeply e m b e d d e d in shale. R a t h e r than legs like an amphib ian ' s , or f ins 

l ike a f i sh 's , it had paddles made up of many fine b o n e s . 

Mary Anning k n e w that the e x p e r t s , such as Buckland's friend 

C o n y b e a r e , had long suspected that in addition to ichthyosaurs a second 

kind of sea lizard had o n c e r o a m e d the ancient seas. W h i l e preparing his 

study on Ichthyosaurus in 1 8 2 1 with his friend Henry de la B e c h e , 

C o n y b e a r e had r e p o r t e d large b o n e s that did not match those of the f irst 

sea l izard. In S o m e r s e t , he had c o m e across a skull that r e s e m b l e d that of 

a t u r t l e , but was n o t associated with any shell ; paddle bones and un

usually shaped v e r t e b r a e added to the m y s t e r y . Although he had only a 

few fossils, the R e v e r e n d C o n y b e a r e had felt sufficiently conf ident to 

suggest a n a m e for the u n k n o w n beast : Plesiosaurus, m e a n i n g 'near to 

r e p t i l e ' . Y e t even C o n y b e a r e had accepted that ' t h e r e was reasonable 

grounds for suspic ion ' that he had inadvertent ly c rea ted a fictit ious 
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animal f rom the juxtapos i t ion of b o n e s be longing to di f ferent species . As 

Mary Anning surveyed the strange beast b e f o r e h e r eyes , she w o n d e r e d 

i f this could be the ent i re ske le ton of the c r e a t u r e C o n y b e a r e had been 

predict ing. 

W h e n C o n y b e a r e heard the n e w s of her d i scovery , his peaceful 

household was t h r o w n into such uncharacter i s t i c disarray that he was 

quite unable to ' se t t le d o w n to prepare my Sunday s e r m o n ' . He w r o t e 

a euphoric le t ter to de la B e c h e , w h o was in J a m a i c a : 'Buckland . . . 

brought impor tant n e w s - that the Annings had discovered an ent i re 

Plesiosaurus and that i t had b e e n o f fered to the D u k e of Buckingham for 

200 p o u n d s . ' T h r e e days la ter , C o n y b e a r e r e c e i v e d 

a very fair drawing by Miss Anning of the m o s t magni f i cent 

spec imen . . . I t was the evening also o f o u r Philosophical 

Society at the Bristol Insti tution and you may imagine the fuss 

this o c c a s i o n e d . My s e r m o n , though finished in scraps was then 

not hal f - t ranscr ibed, but o n e o f my s is ters - in- law, w h o was 

staying with me kindly u n d e r t o o k the task, and to the Soc ie ty I 

went . . . Such a c o m m u n i c a t i o n could n o t fail to e x c i t e great 

in teres t ; s o m e of the folk ran o f f instantly to the print ing o f f i ce , 

whi ther I was obl iged to follow to prevent s o m e strange 

blunders . . . thus I did not ge t h o m e till midnight . 

But as the n e w s reached Paris , the e x c i t e m e n t c a m e to an abrupt e n d . 

T h e e m i n e n t Baron G e o r g e s C u v i e r a t the M u s e u m National d 'His to i re 

Naturel le suspected that the n e w animal might be a forgery . H o w could 

a c rea ture have a n e c k that was longer than the res t of the body and tail 

put together? N o t even the l o n g e s t - n e c k e d b irds , like the swan, have 

such p r o p o r t i o n s . T h e animal deviated in the greates t d e g r e e f r o m the 

a lmost universal anatomical law that l imits the cervical v e r t e b r a e , or 

n e c k b o n e s , to no m o r e than seven in large quadrupeds . In birds 

the n u m b e r of cervical ver tebrae can vary b e t w e e n nine and t w e n t y -

t h r e e . Living rept i les have f r o m three to e ight . Y e t this al legedly repti l ian 

creature apparently possessed thirty-f ive v e r t e b r a e in the n e c k a l o n e ! 
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On the basis o f drawings sent to h i m , G e o r g e s Cuvier considered i t 

possible that M a r y Anning and her family w e r e deceiving the e x p e r t s . He 

already had a low opinion of the English anatomists f rom his dealings 

with ' the L o n d o n B a r o n e t ' , Sir Everard H o m e , whose early papers on 

the ' P r o t e o s a u r u s ' had p r o m p t e d such r idicule . I t was easy to imagine 

that the English e x p e r t s had b e e n taken in by peasant fossil co l l e c t o r s . 

T h e Annings had surely taken the head and n e c k of a sea snake and 

attached i t to the body of an ichthyosaur? As i f to back up C u v i e r ' s point , 

a c o n v e n i e n t c r a c k could be seen in the ske le ton at the base of the n e c k , 

exac t ly as i f a jo in had b e e n forged . Cuvier w r o t e to the R e v e r e n d 

C o n y b e a r e warning h im to m a k e sure the beast was genuine . 

F o r M a r y Anning , C u v i e r ' s suspicion was a disaster . He was the 

w o r l d author i ty . If he c o n v i n c e d others that the n e w fossil was a 

f o r g e r y , the Anning family could be ru ined . A m a t e u r s had been k n o w n 

to o v e r - r e s t o r e i t e m s : the fossils o f the e c c e n t r i c c o l l e c t o r T h o m a s 

Hawkins , for ins tance , occasional ly appeared with material strongly 

r e s e m b l i n g Vic tor ian h o u s e - b r i c k in t h e m . W i t h the use of lamp-black 

or s o o t as a c o l o u r i n g agent , and plaster of Paris for bulk , details w e r e 

s o m e t i m e s embel l i shed — a f e w e x t r a caudal v e r t e b r a e , s o m e paddle 

b o n e s . ' H e is such an enthusiast that he m a k e s things as he imagines 

they ought to b e ; and not as they really are f o u n d , ' Mary Anning later 

o b s e r v e d . 

Goss ip soon started to c i rculate about the n e w beast f r o m L y m e , as 

le t ters w e r e hastily penned f r o m o n e geological enthusiast to another . 

' Y o u will m u c h obl ige me by call ing on Mr W e b s t e r |at the Geological 

Soc ie ty] w h o will probably shew you the Original Foss i l , ' w r o t e the 

a m a t e u r geologis t G e o r g e C u m b e r l a n d to a friend in L o n d o n , 'and tell 

me your opinion of its be ing o n e Fish or not? Ask him his opinion of the 

New Fish, but do not give h im your o w n . ' 

A special m e e t i n g was c o n v e n e d at the Society to arbi trate on the 

m a t t e r . Mary Anning was not p r e s e n t . M e m b e r s enquired h o w any 

animal could c o m p e n s a t e for the weakness that would have a t tended this 

great e longat ion of the neck? W o u l d such a beast even be able to hold its 

n e c k upright? C o u l d i t m o v e , and i f so , h o w ? Assuming its mos t for-
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midable e n e m y was Ichthyosaurus, wi th its d iminut ive head and s lender 

n e c k i t would have b e e n a very unequal c o m b a t a n t , wi th s low l o c o 

mot ive p o w e r s which would m a k e escape by flight a lmost imposs ib le . 

As the g e n t l e m e n debated the i m p r o b a b l e c o m b i n a t i o n of charac ter 

istics of the n e w c r e a t u r e , i t soon e m e r g e d that its features m a t c h e d all 

the fossil findings that the R e v e r e n d C o n y b e a r e and de la B e c h e had 

uncovered ear l ier , which had led t h e m , t o o , to p r o p o s e the e x i s t e n c e 

of such a beast . ' T h e magnif icent s p e c i m e n at L y m e , ' a n n o u n c e d 

C o n y b e a r e , 'has c o n f i r m e d the jus t i ce o f my f o r m e r conclus ions in every 

essential point c o n n e c t e d with the organisat ion o f the s k e l e t o n . ' O t h e r s 

w e r e soon persuaded that C o n y b e a r e m u s t be r ight . 

'This really is an e x t r e m e l y curious o b j e c t , ' Char les K o n i g at the 

British M u s e u m w r o t e to a f r iend. ' It is no d o u b t per fec t ly g e n u i n e , in 

spite of the apparent d ispropor t ion of the parts , especial ly the n e c k and 

head, which latter is the smallest b r a i n - b o x k n o w n in p r o p o r t i o n to the 

bulk of the animal and bespeaks its possessor to have b e e n n o n e of 

the wisest , though no d o u b t sufficiently so for his p u r p o s e s . ' As this 

b e c a m e the accepted view the Annings w e r e vindicated and, for o n c e , 

G e o r g e s Cuvier was seen to be fal l ible . Plans w e r e m a d e for the 

R e v e r e n d C o n y b e a r e to present a definit ive scienti f ic paper on the 

Plesiosaurus at a f o r t h c o m i n g m e e t i n g of the Geolog ica l Soc ie ty in early 

February i 8 2 4 . 

M e a n w h i l e , around the same t i m e during the w i n t e r o f 1 8 2 3 , The 

Gentleman's Magazine carr ied an art ic le on s o m e ex t raordinary dis

coveries of giant b o n e s in Sussex . Staff at the magazine had picked up a 

story f rom the local Br ighton papers on G i d e o n M a n t e l l ' s c o l l e c t i o n in 

which the e n o r m o u s b o n e s of a carn ivorous animal of the 'Lizard T r i b e ' 

w e r e clearly descr ibed . The Gentleman's Magazine was an established 

national periodical that was posted to many c o u n t r y estates and was 

certainly available in the O x f o r d Univers i ty l ibrary for W i l l i a m Buckland 

to read. Af ter seven years of s o m e w h a t leisurely in teres t in the giant 

carnivorous repti le b o n e s in the Ashmolean M u s e u m , i t seems possible 

that the R e v e r e n d Buckland had suddenly recognised that a l i t t l e - k n o w n , 

par t - t ime geologist might upstage h i m . This real isat ion galvanised h im 
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into act ion and, i t appears , t e m p o r a r i l y jarred his characteristically 

g e n e r o u s nature . He w r o t e to C u v i e r in Paris explaining that the 

r e m a r k a b l e discoveries in Sussex by Mante l l m a d e it imperat ive that 

he publish details of the huge O x f o r d rept i le soon — and thereby claim 

the credi t for discover ing the c r e a t u r e . Buckland decided to announce 

his Stonesf ie ld rept i le to the Geologica l Soc ie ty at the same m e e t i n g in 

early February 1 8 2 4 that C o n y b e a r e planned to present his findings on 

the Plesiosaurus. T h e t w o m e n set to w o r k preparing their m o m e n t o u s 

papers that w o u l d surely amaze all of sc ient i f ic L o n d o n . 

Al mo s t farcical ly, af ter all these years of wait ing, there was a last-

m i n u t e h i tch . T h e R e v e r e n d C o n y b e a r e expla ined in a l e t ter to Henrv de 

la B e c h e , w h o was still overseas , that ' the D u k e had shipped the 

Plesiosaurus to be deposi ted at the Geologica l Society w h e r e he charged 

me to m e e t i t on pain of its falling into the hands of Sir Everard H o m e 

. . . W h e n I c a m e to t o w n I found the s p e c i m e n delayed in the Channel . 

N o r did i t arr ive for ten days a f t e r w a r d s . ' C o n y b c a r c ' s a n n o u n c e m e n t of 

his findings had to be pos tponed for a couple of w e e k s . 

Given the enthusiasm with which C o n y b e a r e ' s Plesiosaurus, the 

' w o n d e r ' that was ' c o m i n g by w a t e r ' , was due to be e m b r a c e d by 

the m o d e r n w o r l d , t h e r e was fur ther e m b a r r a s s m e n t in s t o r e . T h e speci

m e n had b e e n careful ly prepared by the Annings , set in plaster and 

placed in a huge w o o d e n display case , ten feet tall and six feet wide . This 

was to be carr ied upstairs to the m e e t i n g - r o o m s for m e m b e r s to view 

during C o n y b e a r e ' s talk. But when it finally arr ived, despite the sterl ing 

ef forts of the w o r k m e n the massive prehis tor ic sea lizard could not be 

m a n o e u v r e d b e y o n d the hal lway. ' A f t e r wast ing a day in vainly 

a t t e m p t i n g to m o v e i t upstairs to the r o o m of m e e t i n g of the Geologica l 

Soc ie ty by the aid of t w o m e n , we w e r e constra ined to unpack i t in the 

e n t r a n c e passage , ' w r o t e C o n y b e a r e . T h e g e n t l e m e n o f the Soc ie ty w e r e 

obl iged to satisfy the i r curiosi ty by peer ing at the c rea ture in a dark 

passage by candlel ight . 

On 20 February 1 8 2 4 , the day scheduled for the first m e e t i n g with 

Professor Buckland as Pres ident , the m e e t i n g - r o o m was c r a m m e d with 

an eager audience w h o had heard r u m o u r s of the a n n o u n c e m e n t s to be 
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m a d e . Many m e m b e r s had brought vis i tors : Dr F i t ton in t roduced 

Captain Franklin; Char les Lyell brought t w o fr iends , a Mr B r o o k e s and 

a Mr Hill ; G e o r g e S o w e r b y was i n t r o d u c e d by Mr Chi ldren ; J o h n 

T i l n e y , a friend of M a n t e l l ' s , was in t roduced by Mr Fraser . In all there 

w e r e s o m e thirty guests . T h e usual business of the m e e t i n g — thanks , 

donat ions , impor tant not i ces — was swift ly c o m p l e t e d , and then the 

R e v e r e n d C o n y b e a r e was invited to present his ' N o t i c e on the D i s c o v e r y 

of a Per fec t Ske le ton of the P les iosaurus ' . 

C o n y b e a r e , for all his inte l lectual br i l l iance , was n o t n o t e d for his 

lecturing style. On another o c c a s i o n , giving a publ ic talk, he is r e p o r t e d 

to have ' f r ightened the ladies ' wi th his 'ungrace fu l ' m a n n e r , which 

p r o m p t e d much 'shuffling of feet and rustl ing of r o b e s ' . But i t i s hard to 

imagine that on this part icular day he had anything o t h e r than the rapt 

at tent ion of his enthusiast ic audience at the Geolog ica l Soc ie ty . 

He descr ibed a c r e a t u r e which , even C u v i e r n o w a c k n o w l e d g e d , was 

a l together the m o s t ' m o n s t r o u s ' that had yet b e e n found amid the ruins 

o f the f o r m e r w o r l d . Af ter an i n t e r n m e n t o f thousands o f years , he said, 

the fossil remains w e r e in nearly as p e r f e c t a state as the b o n e s of species 

that n o w exis ted upon the ear th . ' T o the head of the Lizard, i t uni ted the 

The Plesiosaurus, nine feet long, described by the Reverend William 

Conybeare in i 8 2 4 . 
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t ee th of the C r o c o d i l e ; a n e c k of e n o r m o u s length, resembl ing the body 

of a S e r p e n t ; a t runk and tail having the p r o p o r t i o n s of an ordinary 

quadruped, the ribs of a C h a m e l e o n , and the paddles of a W h a l e . ' T h e 

minutes of the m e e t i n g show that C o n y b e a r e cont inued to highlight the 

distinguishing features of the animal . T h e head was ' remarkably small , 

forming less than the th i r teenth part of the total length of the ske le ton; 

while in the Ichthyosaurus its p r o p o r t i o n is o n e f o u r t h ' . T h e n u m b e r of 

ver tebrae e x c e e d e d that of any o t h e r animal , with a total of ninety jo ints 

in the b a c k b o n e . T h e paddles ' a re c o m p o s e d o f t w o r o w s o f nearly 

c ircular b o n e s ' which w e r e f la t tened as in the t u r t l e , leading him to 

speculate that it m o v e d in a s imilar way. 

' T h a t i t was aquatic is evident f r o m the f o r m of its paddles , ' he w e n t 

o n . ' H o w e v e r , its long n e c k m u s t have i m p e d e d its progress through the 

w a t e r ; present ing a str iking contras t to the organization which so admi

rably fits the Ichthyosaurus to cut through the w a v e s . ' C o n s e q u e n t l y , he 

r e a s o n e d , this giant sea lizard ' s w a m upon or near the surface , arching 

back its long n e c k like the s w a n , and occasional ly darting i t down at the 

fish which happened to float within its reach . It may have lurked in shoal 

w a t e r along the coast , c o n c e a l e d a m o n g the sea w e e d , finding a secure 

r e t r e a t f r o m the assaults o f dangerous e n e m i e s . ' T h e length and f lexi 

bility of its n e c k might have c o m p e n s a t e d for its incapacity for swift 

m o t i o n through the w a t e r by enabl ing it to m a k e a sudden and agile 

at tack on any prey which strayed within its ex tens ive s w e e p . Finally, 

he c o n c l u d e d by naming the spec ies : in v iew of its great size i t was 

chr is tened 'Plesiosaurus giganteus'. 

N o w W i l l i a m Buckland rose to astound the audience with evidence o f 

an even m o r e gigantic beas t . He began : ' I am induced to lay b e f o r e the 

Geologica l Soc ie ty the representa t ions o f various port ions o f the skeleton 

of the fossil animal d iscovered at S tonesf ie ld , in the hope that such persons 

as possess o t h e r parts of this ex t raordinary repti le may also transmit to 

the Soc ie ty such fur ther in format ion as may lead to a m o r e c o m p l e t e 

res tora t ion of its o s t e o l o g y . ' He expla ined that the ev idence was l imited 

and as yet only a few v e r t e b r a e had b e e n found c o n n e c t e d t o g e t h e r . 

N o n e t h e l e s s , f r o m the t e e t h a l o n e , he said, the anc ient beast could be 
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re ferred to the rept i le class and the o r d e r of ' S a u r i a n s ' , or lizards. 

Buckland outl ined the reasons for bel ieving the c r e a t u r e was a lizard. 

Although he acknowledged that its ver tebra l c o l u m n and l imb b o n e s 

w e r e similar to those o f m a m m a l s , the splendid fossil o f the l o w e r j a w 

betrayed its reptilian or igin . G e r m tee th showing beside the adult t ee th 

illustrated the r e p l a c e m e n t cyc le character is t ic of a rept i le and n e v e r 

seen in m a m m a l s . Although the beast was found with many mar ine 

animals shells , f i sh , 'animals o f the c rab and lobs ter k ind ' there w e r e 

also amphibian remains such as those of c r o c o d i l e s and tor to ises 

e m b e d d e d in the same strata . C o n s e q u e n t l y , he guessed that the beast 

'was probably an amphibious a n i m a l ' . He envisaged that , unlike the sea 

lizards, this giant rept i le could c r e e p about on land. 

Finally, Buckland turned to the quest ion of the l izard's s ize. G e o r g e s 

Cuvier had c o m p a r e d the ten- inch c i r c u m f e r e n c e of the thigh b o n e to 

the equivalent b o n e in m o d e r n lizards, and in scaling up the i r p r o 

port ions conc luded that the ancient beast was forty feet long. Buckland 

did not disagree with this v i e w , a l though, he pointed o u t , ' w e cannot 

safely at tr ibute exac t ly the same p r o p o r t i o n s to the r e c e n t and e x t i n c t 

species , vet we may with cer ta inty ascr ibe to it a magni tude very far 

e x c e e d i n g that of any living l izard ' . In v iew of the e n o r m o u s size which 

this saurian at ta ined, he and the R e v e r e n d C o n y b e a r e had assigned it the 

name 'Megalosaurus'. 

Sitting in the audience , eagerly taking in every detai l , was G i d e o n 

Mante l l . He had heard that the O x f o r d lizard would be a n n o u n c e d at this 

landmark m e e t i n g and had travel led to L o n d o n with fossil b o n e s and 

ver tebrae of the carnivorous lizard f r o m his o w n c o l l e c t i o n . Spurred on 

by Professor Buckland 's reques t to the audience for fur ther i n f o r m a t i o n , 

he rose and, with all eyes on h i m , expla ined that he had u n c o v e r e d fossils 

of carnivorous tee th in the W e a l d which m a t c h e d those f r o m 

Stonesf ie ld. Even m o r e r e m a r k a b l e , he possessed a giant thigh b o n e 

similar to that of Buckland 's Alegalosaurus, which was t w i c e the c i r c u m 

ference o f the O x f o r d b o n e : t w e n t y inches . I t w o u l d surely be apparent 

to the audience that i f C u v i e r ' s reasoning was a d o p t e d , M a n t e l l ' s 

spec imen might have b e l o n g e d to a beast a lmost eighty feet long! 

109 



T K R R I B L F L I Z A R D 

W h a t e v e r you have to say on the sub jec t o f the Stonesf ield 

an imal , found at C u c k f i e l d , Sussex , must be forwarded at o n c e , 

s ince the papers will be required for print ing in the n e x t 

for tnight . I hope that no n e w plates of the Cuckf ie ld spec imens 

are in tended for that paper ; it is not a c o r r e c t p r a c t i c e , and o n e 

repeatedly prohib i ted to o t h e r authors to be putt ing in the last 

words on the eve of publ icat ion; and as P r e s i d e n t , you are 

1 1 o 

Unfor tunate ly perhaps in keeping with Mante l l ' s lowly status — the 

minutes o f the Soc ie ty k e p t no r e c o r d of his informal presentat ion, 

which is only m e n t i o n e d in his o w n diary. T h e r e was , h o w e v e r , suffi

c ient m o m e n t u m and interes t in his a n n o u n c e m e n t s for the Reverend 

Buckland t o travel t w o w e e k s la ter , ' e x p r e s s f r o m O x f o r d ' , t o see 

M a n t e l l ' s c o l l e c t i o n for h imsel f . On 6 M a r c h 1 8 2 4 he arrived at Castle 

Place in L e w e s with Char les Lyel l , n o w V i c e - P r e s i d e n t of the Geologica l 

Soc ie ty , and the t w o m e n w e r e e s c o r t e d to the first f loor to view 

M a n t e l l ' s f ine fossil s p e c i m e n s . Buckland could n o w see the results of all 

the years of painstaking w o r k : so many fossils so patiently gathered from 

count less e x p e d i t i o n s . He was impressed with the giant thigh b o n e ; the 

Sussex b r u t e , Buckland thought , must indeed have b e e n of a prodigious 

size. Buckland and Lyell stayed all a f t e r n o o n , discussing Mante l l ' s co l 

lec t ion well into the evening . T h e n e x t day, Mantel l e n t e r e d in his diary: 

' a c c o m p a n i e d Professor Buckland and Lyell to Cuckf ie ld in the after

n o o n ; the rain c a m e . ' 

As was usual p r a c t i c e , af ter the m e e t i n g at the Society Professor 

Buckland set about rewr i t ing his talk for publ icat ion. According to 

historian of sc ience Professor Hugh T o r r e n s , there i s ev idence that when 

W i l l i a m Buckland prepared his paper on Megalosaurus for the records he 

tr ied to take advantage of M a n t e l l ' s discoveries for himself . A stern 

le t ter f r o m the Geologica l S o c i e t y ' s publ icat ions c o m m i t t e e a w e e k later 

p r e v e n t e d him f r o m going t o o far. This i s the m o r e remarkable since the 

publ icat ions c o m m i t t e e w a s , in e f fec t , warning the n e w President o f the 

Soc ie ty n o t to explo i t unfairly the w o r k o f a n o t h e r . Mr W a r b u r t o n o f 

the c o m m i t t e e w r o t e t o Buckland o n 1 2 M a r c h 1 8 2 4 : 



T H K G I A N T S A U R I A N S 

required to stand by and sec fair play to all part ies c o n c e r n e d in 

authorship. 

W h i l e Mantel l was having difficulty get t ing his ideas past the r e f e r e e s , 

the publications c o m m i t t e e held up the print ing of a v o l u m e of its 

Transactions in o r d e r to i n c o r p o r a t e C o n y b e a r e ' s and Buck land ' s hastily 

wr i t ten papers . 

Buckland, duly w a r n e d of the n e e d for fairness , abandoned his 

efforts to i n c o r p o r a t e i l lustrations of M a n t e l l ' s fossils in his scientific-

paper . W h e n his study was finally publ ished, in m o r e character is t ic 

style , he made g e n e r o u s r e f e r e n c e s to G i d e o n M a n t e l l , applauding his 

'r ich and highly valuable ' co l l ec t ion and acknowledging that the speci

mens of Megalosaurus in Sussex added to the k n o w l e d g e of the animal . 

'Large as are the p r o p o r t i o n s of the O x f o r d individual , ' Buckland 

c o n c e d e d , ' they fall very short o f those which we cannot but deduce 

f rom a thigh b o n e of another of the same species which has b e e n 

discovered in the ferruginous sandstone of T i lga te F o r e s t . ' F r o m the 

thigh b o n e found by M a n t e l l , Buckland w e n t on to reason caut iously , 

the Sussex beast 

must have been t w i c e as great as that to which the similar b o n e 

in the O x f o r d M u s e u m b e l o n g e d ; and i f the total length and 

height o f animals w e r e in p r o p o r t i o n to the l inear d imens ions o f 

their e x t r e m i t i e s , the beast in quest ion w o u l d have equal led in 

height our largest e lephants and in length fallen l i tt le short of the 

largest whales . But as the longitudinal g r o w t h of animals is n o t 

in so high a ra t io , af ter making s o m e d e d u c t i o n , we may ca lcu

late the length of this rept i le f r o m Cuckf ie ld in Sussex at f r o m 

sixty to seventy fee t . 

In fact , these size es t imates w e r e w r o n g . Early geologists w e r e 

inspired by C u v i e r ' s phi losophy, c o m p a r i n g fossils to living animal f o r m s 

to con jure up the past. This approach had w o r k e d wel l in dec ipher ing the 

recent ly e x t i n c t m a m m a l i a n fossils for which C u v i e r was n o w so famous : 
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the m a m m o t h , Megalosaurus and m a s t o d o n . Although no o n e yet realised 

i t , w h e n i t c a m e to understanding the ancient rept i les f r o m even further 

back in t i m e , seeking analogies to living f o r m s was n o t always the best 

way f o r w a r d . It was on this basis that Cuvier had, at first, been doubtful 

of Mary Anning ' s Plesiosaurus and the idea of a herbivorous rept i le . T h e 

g e n t l e m e n geologists w e r e facing s o m e t h i n g ent ire ly n e w and had no 

f rame of r e f e r e n c e for dealing with their in terpre ta t ions . 

Af ter the m o m e n t o u s m e e t i n g of 24 F e b r u a r y , with her Plesiosaurus 

proudly displayed in the Geolog ica l Soc ie ty in the heart of L o n d o n , Mary 

Anning ' s reputat ion as a fossil hunter s e e m e d assured. N o w well k n o w n 

to many c o l l e c t o r s , she had b e c o m e ' the m o s t e m i n e n t w o m a n fossil ist ' . 

T h e mineralogis t T h o m a s Allan e n t e r e d in his journal for J u n e 1 8 2 4 : ' the 

scientif ic are ent i re ly indebted to her for the preservat ion of s o m e of the 

finest remains of a f o r m e r w o r l d that are k n o w n in E u r o p e ' . So confi

dent was she of her skills, he added that , ' she is per fec t ly acquainted with 

the anatomy of her s u b j e c t s , and her a c c o u n t o f her disputes with 

Buck land , w h o s e anatomica l sc ience she holds in great c o n t e m p t , was 

qui te a m u s i n g ' . 

M a r y Anning ' s friend Anna Maria Pinney descr ibed this self-

c o n f i d e n c e di f ferent ly : 'She has been not i ced by all the c leveres t m e n in 

England w h o have h e r to stay at their houses , c o r r e s p o n d with her on 

G e o l o g y & c . This has c o m p l e t e l y t u r n e d her head and she has the 

proudest and m o s t unyielding spirit I have e v e r m e t with . Much 

" learning has made her m a d " . She g lor ies in being afraid of no o n e and in 

saying everything she pleases . She w o u l d of fend all the w o r l d , w e r e she 

n o t cons idered a privi leged p e r s o n . ' T h i s , h o w e v e r , does not a l together 

tally with repor ts of another side to her charac ter . She was respec ted 

locally because 'she w e r e kind to the p o o r . . . w h e n e v e r she found a 

l i t t le cag [keg] on the s h o r e , she w o u l d c o v e r i t u p , and n o t let the 

preventat ive m e n see i t , but would tell s o m e p o o r person of i t ' . 

In contras t to the recogni t ion that Mary Anning r e c e i v e d , Gideon 

Mante l l was still f rustrated by his lack of progress . His independent 

discovery of the b o n e s of a giant carn ivorous lizard had, almost 

cer ta in ly , s t imulated W i l l i a m Buckland 's sc ient i f ic paper . Y e t as the 
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R e v e r e n d Buckland was the first to provide a n a m e and a full scientif ic 

account , he naturally rece ived the c redi t . M a n t e l l ' s paper identifying the 

Ti lgate beds of the W e a l d as Secondary r o c k was n o t yet accepted or 

published by the Geologica l S o c i e t y , and consequent ly his in terpreta t ion 

of the w o r n herb ivorous t e e t h as those of an anc ient lizard was still in 

dispute. 

'As i f to add to the difficulty of solving the e n i g m a , ' Mante l l w r o t e , a 

' t u b e r c l e ' or horn was u n c o v e r e d in the same strata , 'equal in size, and 

not very dif ferent in f o r m , to the lesser horn of the R h i n o c e r o s . I t is 

external ly of a dark b r o w n c o l o u r ; and whi le s o m e parts of its surface are 

s m o o t h , o thers are rugous and f u r r o w e d as i f by the passage of b l o o d 

vessels . . . T h e horn . . . was dec lared by c o m p e t e n t authori t ies to be 

the lesser horn of a r h i n o c e r o s . ' Bo th the w o r n herb ivorous t e e t h and the 

horn appeared to conf i rm the conc lus ions o f the e x p e r t s , that Mante l l 

had uncovered nothing m o r e than a r h i n o c e r o s . 

Although Professor Buckland did n o t a c c e p t that Mante l l had found an 

ancient herbivorous l izard, by the spring of 1 8 2 4 he probably did 

c o n c e d e that the T i lgate beds in the W e a l d w e r e Secondary r o c k . 

Indeed, Buckland could hardly disagree w h e n presented with so many 

fossil bones f r o m Ti lgate that m a t c h e d those of the Megalosaurus f r o m the 

ancient Secondary r o c k at Stonesf ie ld in O x f o r d s h i r e . H o w e v e r , s ince 

G e o r g e s Cuvier in Paris had dec lared that the u n k n o w n herb ivorous 

teeth be longed to a r h i n o c e r o s , Buckland b e c a m e t rapped in a c i rcular 

a rgument . N o t liking to take a v iew that would appear in d i sagreement 

with Cuvier , he n o w mainta ined that the d i sembodied herb ivorous tee th 

had c o m e f r o m a younger deposi t near the surface and had fallen d o w n a 

f i ssure in the rocks into the o lder strata . T h e s e u n k n o w n herb ivorous 

t ee th , he mainta ined, should still be assigned to s o m e r e c e n t mammal ian 

creature or f i sh . Unfor tunate ly for M a n t e l l , he could n o t disprove 

Buckland's conc lus ion . Many of the t e e t h had b e e n found l o o s e , s o m e 

t imes even scat tered on the roadside w h e r e q u a r r y m e n had d u m p e d 

s tones , so i t was difficult to persuade Buckland that they had ever b e e n 

proper ly e m b e d d e d in the ancient Secondary r o c k . 
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By n o w , G i d e o n M a n t e l l ' s youthful opt imism that he could straddle two 

careers and m a k e progress in sc ience by sheer hard w o r k had been some

what shaken. T h e re lent less demands of his medical pract ice in Lewes 

cont inued unabated , even with additional help f r o m his young brother 

J o s h u a . ' E x c e e d i n g l y e n g a g e d , ' he w r o t e in his journal on o n e occas ion, 

' m y b r o t h e r and m y s e l f visited ninety p a t i e n t s ' . T h e nights w e r e still 

punctuated by urgent cases of m i d w i f e r y , the dayt ime visits by dis

tressing e m e r g e n c i e s : ' R e q u e s t e d to a t tend an acc ident at Mail ing Mil l ; 

on my arrival I found a p o o r boy with his hand dreadfully lacerated; 

thought i t necessary to r e m o v e the foref inger and t h u m b at the wrist 

j o i n t , ' Mante l l w r o t e in his diary. A n o t h e r t i m e he a t tended 'a severe 

case of f ractured skull a t B a r c o m b e ; was obl iged to p e r f o r m the opera

t ion of t rephining: the man not likely to r e c o v e r ' . He had success with 

many o p e r a t i o n s , nonethe less — fractures of the c o l l a r b o n e , of the legs, 

even del icate surgery such as r e m o v i n g cataracts . His ef forts for the p o o r 

w e r e always apprec ia ted : ' r e c e i v e d a v o t e of thanks for the skill and 

a t tent ion for the p o o r o f S t J o h n ' s ' . 

Occas iona l visits f r o m the gentry to view his geological co l lec t ion 

kept M a n t e l l ' s hopes o f patronage alive: ' T h e Earl o f Chiches ter called 

and presented me with a fine ant ique gold r ing , which had been found 

at B o r m e r ; his Lordship was very affable and pol i te and presented Mrs 

Mante l l with s o m e Irish G o l d . ' His co l lec t ion of curiosit ies was also 

seen by o thers of high rank, local gentry such as Lady Gage and Sir 

G e o r g e Shif fner , and visitors f r o m further afield including Mary Shel ley, 

the wife of the famous p o e t and author of Frankenstein. Each t i m e -

c o n s u m i n g visit was poli tely and eagerly a t tended by a hopeful Mr or 

M r s M a n t e l l . 

Despi te his ambivalent feelings about the progress of his g e o 

logical r e s e a r c h , Mante l l was qui te unable to give i t up . T h e r e w e r e 

bones sca t tered in every available space in the d r a w i n g - r o o m : they lay in 

tray upon t ray , piled in heaps on the f loor and on shelves that reached 

the ce i l ing, the light hitt ing t h e m variously at d i f lercnt t imes of day and 

emphasising their inhuman shapes. T h e ent i re s ce ne was shrouded in an 

u n w h o l e s o m e musty aura of ancient b o n e s . And there in the middle of i t 
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all, totally absorbed in his s tudies , was the e m i n e n t l y sensible Dr 

Mante l l . 

Having obtained detai led drawings and engravings of the n e w sea 

lizard, the Plesiosaurus, and the giant Megalosaurus f r o m the papers 

published by the Geologica l S o c i e t y , he n o w set about c o m p a r i n g all the 

bones in his co l lec t ion and m o r e accurate ly reassigning s o m e of t h e m to 

the newly identif ied animals . Mante l l had long k n o w n that s o m e of the 

fossil t e e t h , by their very dist inctive conical shape, r e s e m b l e d an ancient 

species of c r o c o d i l e . He had assigned the e n o r m o u s thigh b o n e , the 

blade-l ike carnivorous tee th and a few v e r t e b r a e to the O x f o r d car

n ivore , the Megalosaurus. And there w e r e o t h e r v e r t e b r a e and tee th that 

matched those of the Plesiosaurus. But in this e v e r - e x p a n d i n g j igsaw that 

had taken over his d r a w i n g - r o o m like s o m e s low fungal g r o w t h , there 

w e r e pieces remain ing , most ly giant ver tebrae and t e e t h , that did n o t fit 

anywhere . Could these fossils b e l o n g with the herb ivorous tee th? 

'By st imulating the dil igent search of the w o r k m e n by suitable 

r e w a r d s , ' Mantel l w r o t e , h e obta ined many m o r e o f the u n k n o w n 

herbivorous t e e t h . W i t h each n e w s p e c i m e n , he was s t ruck by a feature 

that had not been seen b e f o r e . T h e young t e e t h had m a r k e d serrations, all 

the way round the c r o w n , that b o r e no r e s e m b l a n c e to the t e e t h of a 

wolf-fish or a r h i n o c e r o s . S o m e of the young t e e t h w e r e so p e r f e c t that 

they showed the ' serrated edges , longitudinal r idges and the ent i re f o r m 

of the unused c r o w n ' . By the spring o f 1 8 2 4 , Mante l l was b e c o m i n g 

certain that the R e v e r e n d Buckland was w r o n g in arguing that the 

herbivorous tee th c a m e f r o m a r e c e n t m a m m a l or a fish. 

Although he had many disappointing spec imens — a fang b r o k e n or a 

cavity f i l led with sandstone gradually the pat tern of dent i t ion of the 

ancient beast began to e m e r g e . He suspected that as the c r o w n of 

each young tooth had b e e n ground d o w n with w e a r , the character is t ic 

serration on the ridges of the enamel had b e e n o b l i t e r a t e d , leaving 

eventually a m e r e w o r n - d o w n s tump in a m a t u r e t o o t h . It o c c u r r e d to 

him that s o m e of the fangs had a cavity or depress ion at the b a s e , perhaps 

caused by the pressure of a secondary too th g r o w i n g through b e l o w . In 

one spec imen the cavity at the base of the fang, for the r e c e p t i o n of a 
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n e w t o o t h , was remarkably dis t inct . Even without a fossil j a w , i f he 

could prove that there was a r e p l a c e m e n t c y c l e , with n e w teeth growing 

through to replace the w o r n o n e s , t h e n , he r e a s o n e d , the c rea ture was 

surely repti l ian? O v e r the m o n t h s , he accumula ted an ent i re series of 

teeth showing 'everv graduation oi lorm from the perfect tooth in the 

young animal to the last s tage , that of a m e r e bony s tump w o r n away by 

m a s t i c a t i o n ' . G e o r g e s Cuvier had seen the m a t u r e w o r n tee th , but what 

w o u l d he m a k e of the y o u n g e r tee th with their dist inct serrat ions? 

In the spring of i 8 2 4 , G i d e o n Mante l l felt opt imist ic enough to try his 

luck with Cuvier again; he m a d e drawings of the ent i re series of tee th 

and sent t h e m to Paris . He submi t ted s o m e fossils and drawings of the 

Megalosaurus f r o m Sussex for C u v i e r ' s n e w b o o k , and explained that 

the size of the larger spec imens m a d e t h e m difficult to send. He then 

added: ' I have enc losed a few spec imens of the tee th which Mr Lyell 

submit ted to yo u r n o t i c e ear l ier . . . T h e s e tee th have not been dis

c o v e r e d in any o t h e r part of England and our comparat ive anatomists 

have n o t b e e n able to afford me any informat ion respect ing t h e m . I have 

t h e r e f o r e b e e n m o s t anxious to place t h e m in your hands conf ident that 

they will be fully inves t igated . ' 

C o r r e s p o n d e n c e shows that C u v i e r was initially puzzled by this series 

of t e e t h . Buckland w r o t e to him on 2 J u n e 1 8 2 4 , stating his opinion that 

they w e r e f r o m ' the a n t e r i o r part of the jaw of s o m e fish as in the 

Ballistes and T e t r a d o n ' . Eventual ly , on the 2 0 t h , Mantel l received a 

reply f r o m Paris . As he o p e n e d the e n v e l o p e he could see at o n c e the 

dist inct ive and elegant hand of the B a r o n . T h e l e t t e r was in F r e n c h , so 

he could n o t i n t e r p r e t i t a t a g l a n c e : ' C e s dents me sont c e r t a i n e m e n t 

inconnues ; el les ne sont point d 'un animal carnassier , e t cependant j e 

cro is q u ' e l l e s appart iennent . . . ' 

Gradual ly , i t began to dawn on G i d e o n Mantel l that i t was good n e w s . 

' I hasten to express my grat i tude [for the fossil spec imens] and to of fer a 

few ideas inspired by the cur ious tee th which are part of your package , ' 

C u v i e r w r o t e . ' T h e s e tee th arc certainly u n k n o w n t o m e . T h e y are not 

f r o m a carn ivore ; never the less I be l ieve . . . they b e l o n g to the o r d e r of 

rept i les . F r o m their e x t e r i o r o n e could also take t h e m for fish teeth , 
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similar to t c t radons or diadons, but the i r ex terna l s t ruc ture is very 

dif ferent . Might we not have h e r e a n e w animal , an herb ivorous rept i le? ' 

Even though he had only a series of t e e t h to go o n , the B a r o n , at last, 

gave him the e n c o u r a g e m e n t he n e e d e d . 

' S o m e of the great bones that you possess should b e l o n g to this animal 

which, a t p r e s e n t , i s unique of its k ind. T i m e will c o n f i r m or e r o d e this 

idea, s ince s o m e day a por t ion of the ske le ton may be found with parts 

of the jaws carrying the t e e t h . I t is this last o b j e c t , above all , which must 

be searched for with the greates t p e r s e v e r a n c e . I f you could obtain s o m e 

of these tee th still adhering to a small por t ion of the jaw I be l ieve that the 

p r o b l e m would be s o l v e d . ' He c o n c l u d e d by tel l ing Mante l l that he 

would be doing him 'a very great s e r v i c e ' i f he i n f o r m e d h im of any 

further d e v e l o p m e n t s . 

Mante l l ' s vision of a giant herb ivorous lizard r o a m i n g the ancient 

w o r l d , an idea held for so long against genera l c r i t i c i sm, had proved to 

be right all a long. F o r him this was the turn ing-point ; wi th C u v i e r ' s 

support , his views could no longer be discarded so lightly by the English 

' e x p e r t s ' in L o n d o n . ' N o t h i n g could be m o r e gratifying to m e , than yo ur 

conf i rming me in the opinion that the curious t e e t h of T i lgate Fores t 

be long to an u n k n o w n a n i m a l , ' he repl ied jubi lantly to C u v i e r on 9 J u l y , 

'and are not those of the D i o d o n as Professor Buckland and others of my 

friends would insist u p o n . ' 

To f ind out what kind of rept i le i t could b e , early in S e p t e m b e r 

Mantel l travel led to L o n d o n with s o m e of the tee th s p e c i m e n s , to visit 

the Hunterian M u s e u m at the Royal C o l l e g e of Surgeons . His aim was to 

find out if any living rept i le had similar t e e t h . This could shed light on 

what kind of jaw the ancient rept i le possessed and what type of beast 

within the rept i le class i t might b e . T h e m u s e u m was o p e n only t w i c e a 

w e e k , for a few m o n t h s of the year . W i l l i a m Clift the C u r a t o r was still 

struggling with a backlog of anatomical spec im e ns to identify. 

N o n e t h e l e s s , he w e l c o m e d Mante l l and made t i m e to help with his 

search. T o g e t h e r they ransacked d r a w e r af ter d r a w e r o f fossils, looking 

for others with features c o m p a r a b l e to the u n k n o w n rept i le t e e t h . T h e y 

could f ind nothing with similar strange serra t ions . But their scholarly 

• • 7 



T E R R I B L E L I Z A R D 

discussion a t t rac ted the a t tent ion of o thers including the assistant 

c u r a t o r , Samuel S tu tchbury . 

S tutchbury had w o r k e d in the Bristol M u s e u m , w h e r e curios and 

oddities f r o m the W e s t Indies w e r e occasional ly brought back by slave 

ships re turning wi th the i r cargo of sugar and c o t t o n . As a resul t , he had 

s o m e k n o w l e d g e of living tropical animals . I t o c c u r r e d to him that 

M a n t e l l ' s fossils w e r e n o t unlike a giant version of a m o d e r n lizard: the 

Iguana. By sheer g o o d f o r t u n e , he had just finished preparing in alcohol 

a s p e c i m e n f r o m Barbados at the Royal C o l l e g e , and of fered to show it 

t o t h e m . 

W h e n the t w o sets o f t e e t h , f r o m the fossil and the living animal , 

w e r e direct ly c o m p a r e d the similarit ies w e r e str iking. In both animals , 

G i d e o n Mante l l w r o t e , ' t h e edges are strongly ser ra ted , the outer 

surface is r idged, the inner s m o o t h and c o n v e x ; the secondary teeth 

appear to have b e e n f o r m e d in a ho l low in the base of the pr imary ones , 

which they expe l led as they increased in size . . . T h e teeth appear to 

have b e e n h o l l o w in the young animals and to have b e c o m e solid in the 

adul t . ' I t was an intr iguing set of r e s e m b l a n c e s . 

T h e ra ther drab hall o f the Hunter ian M u s e u m , full o f long-dead 

spec i me ns gather ing dust , was in stark contras t to the lively interest of 

the three m e n w h o , busy with their magnifying glasses, w e r e totally 

absorbed in the intr icate details of their s c i e n c e . T h e y did find a few 

subt le d i f ferences b e t w e e n the iguana and the fossil t ee th : the raised 

indentat ions and markings d idn ' t fo l low qui te the same pat tern . 

N o n e t h e l e s s , i t was soon c lear that t h e r e was only o n e m a j o r d i f ference : 

size. T h e fossil t ee th w e r e t w e n t y t i m e s b igger than the m o d e r n iguana 

t e e t h . F o r M a n t e l l , this raised another exc i t ing possibil ity. T h e little 

m o d e r n lizard in f ront of t h e m s tood just o v e r t h r e e feet high. Scaling up 

f r o m the size of the t e e t h , his ancient animal might be t w e n t y t imes 

larger : a p r e p o s t e r o u s size, in fact perhaps sixty or seventy feet long — 

a lizard that w o u l d have s t re tched along the L e we s High S t r e e t a lmost 

f r o m the Cast le to S t M a r y ' s L a n e . 

Short ly af ter this m e e t i n g , in S e p t e m b e r 1 8 2 4 , Mante l l began to 

prepare a scienti f ic paper on his n e w animal . He w r o t e to W i l l i a m Clif t : 
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' s ince I had the pleasure of seeing you in T o w n , I have endeavoured to 

obtain a spec imen of the Iguana T u b e r c u l a t a , that I might in t roduce a 

sketch of the j aw to i l lustrate the history of my herb ivorous rept i le . . . 

may I intrude on yo u r indulgence and b e g permiss ion to m a k e a sketch 

of the l o w e r jaw of the Iguana in the m u s e u m ? ' Cl i f t , w h o was a skilled 

draughtsman and only t o o keen to h e l p , obligingly m a d e beautiful draw

ings o f the jaw of the m o d e r n iguana, magnif ied four t i m e s to show the 

serrated edges , for M a n t e l l ' s paper . 

T h e r e was just o n e outstanding ques t ion : what to call the newly iden

tified rept i le . Mante l l w r o t e to C u v i e r on i 3 N o v e m b e r , to in form him 

of the similarit ies to the m o d e r n iguana: ' so striking is this analogy, that 

I have ventured to propose the n a m e of "Iguana-saurus" for the fossil 

an imal , ' he said. H o w e v e r , he also rece ived advice f r o m the R e v e r e n d 

C o n y b e a r e . ' Y o u r discovery of the analogy b e t w e e n the Iguana and the 

fossil tee th is very i n t e r e s t i n g , ' C o n y b e a r e w r o t e , 'but the n a m e you 

propose " Iguana-saurus" will hardly d o , because it is equally applic

able to the r e c e n t Iguana. "IguanoiJes", like an Iguana, or "Iguanodon", 

having the too th o f the Iguana would b e b e t t e r . ' B y D e c e m b e r 1 8 2 4 , 

Mantel l seems to have resolved the m a t t e r and set t led on C o n y b e a r e ' s 

advice: the 'Iguanodon'. 

Mantel l had another s t roke o f g o o d for tune in the autumn of 1 8 2 4 , 

when G e o r g e s Cuvier finally published his n e w edi t ion of Recherches sur 

les Ossemens Fossiles. In this vo lume he was prepared to admit he had 

made an e r r o r in identifying the Iguanodon t o o t h . He expla ined that at 

first sight he had mistaken the w o r n - d o w n t o o t h for an incisor f r o m a 

rh inoceros , and he pointed out the great debt he o w e d M a n t e l l : ' i t is 

only since M o n s i e u r Mantel l sent me an ent i re series [of t e e t h ] , m o r e or 

less used, that I am qui te c o n v i n c e d of my m i s t a k e ' . 

W i t h such public a c k n o w l e d g e m e n t f r o m C u v i e r , Mante l l was hastily 

admit ted into the el i te c i rc les o f the L o n d o n soc ie t ies . W i l l i a m Buckland 

w r o t e , urging him to attend the n e x t m e e t i n g o f the Geologica l Soc ie ty 

and inviting him to dine be forehand with a f e w others in a tavern in St 

J ames S t r e e t . His fame even reached the C o n t i n e n t : on 28 N o v e m b e r 

1 8 2 4 , he e n t e r e d in his j o u r n a l : 'dur ing this last w e e k , have had 
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T e e t h o f the Iguanodon. A l t h o u g h the first t e e t h M a n t e l l f o u n d w e r e 

v e r y w o r n , h e e v e n t u a l l y c o l l e c t e d a ser ies i n c l u d i n g y o u n g t e e t h 

w i t h m a r k e d s e r r a t i o n s . 
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n u m e r o u s applications f r o m di f ferent persons respec t ing the n e w animal 

whose teeth I have discovered in the sandstone and which I have named 

the Iguanodon. Have prepared parcels for C u v i e r , Brongniar t , 

Sch lo the im, and Baron H u m b o l d t and t w o packets o f fossils for Dr 

B r o w n o f G l a s g o w . ' 

Cuvier ' s publicat ion also changed W i l l i a m Buck land ' s fa te , and in an 

u n e x p e c t e d d i rec t ion . A c c o r d i n g to an a c c o u n t in the family archives , 

' W i l l i a m Buckland was travel l ing in D o r s e t s h i r e , reading a n e w and 

weighty b o o k of C u v i e r ' s which he had just r e c e i v e d f r o m the publ isher ; 

a lady was also in the coach and was reading this identical b o o k , which 

Cuvier had also sent to h e r . ' In spite of t h e r e be ing no o n e t h e r e to in t ro 

duce t h e m , the magnet i sm of the t w o books proved irres is t ib le . 

Intr igued, they soon found themse lves d e e p in c o n v e r s a t i o n , ' the drift of 

which was so pecul iar , that Buckland at last e x c l a i m e d , " Y o u m u s t be 

Miss M o r l a n d , to w h o m I am about to del iver a l e t t e r of i n t r o d u c t i o n . ' " 

She was indeed Mary M o r l a n d , an established fossil geologis t in her o w n 

right. She shared Buckland 's love of natural history and, i t s e e m s , felt 

quite at h o m e in his Christ C h u r c h m e n a g e r i e at O x f o r d , c o m p l e t e with 

Tiglath and the o t h e r e x o t i c pe ts . Buck land , n o w a c o n f i r m e d ba che lo r 

o f well over for ty , speedily marr ied Miss M o r l a n d . T h e wedding t o u r 

was a geological excurs ion of nearly a year around E u r o p e . 

Buckland had made a m o s t for tunate c h o i c e : ' N o t only was she pious, 

amiable , and an e x c e l l e n t h e l p m a t e to my f a t h e r , ' c o m m e n t e d her son 

Frank, 'but being naturally e n d o w e d with great menta l p o w e r s , habits o f 

perseverance and o r d e r , t e m p e r e d by e x c e l l e n t j u d g m e n t , she mater ia l ly 

assisted her husband in his l i terary labours and gave to t h e m a polish 

which added not a l ittle to their m e r i t . ' To add to her c h a r m s , she was 

' d e v o t e d ' to her husband's pursuits ; ' c l e v e r in m e n d i n g fossils f r o m a 

mass of b r o k e n and c o m m i n u t e d f ragments . . . she label led t h e m in a 

particularly neat way and there is hardly a fossil or b o n e in the O x f o r d 

M u s e u m which has not her handwri t ing upon i t ' . On t o p of all these 

sterl ing qualit ies , she also ' o c c u p i e d herse l f in s c h e m e s of charity . . . and 

did not neglec t the educat ion of her c h i l d r e n ' . 

M e a n w h i l e , G i d e o n Mante l l could at last p e r c e i v e a focus for his 
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a m b i t i o n . Perhaps because the m e m b e r s o f the Geologica l Society had 

opposed him for so long, he set his sights on present ing a scientif ic paper 

to the m o s t i m p o r t a n t sc ient i f ic body of all : the Royal Soc ie ty . Sir Isaac 

N e w t o n had b e e n its first Pres ident , and its m e m b e r s w e r e r e n o w n e d as 

g e n t l e m e n of ' e x c e p t i o n a l ability . . . dedicated to the untiring pursuit 

of k n o w l e d g e ' . M e m b e r s h i p of this prest igious society was b e c o m i n g a 

way of improving social pos i t ion , gaining status and, best of all , o f 

m e e t i n g weal thy nobil i ty with an interes t in the sc iences w h o might 

possibly serve as patrons . T h e passport for s o m e o n e f r o m a humble 

background to this w o r l d of oppor tuni ty was to be m a d e a ' F e l l o w ' of 

the Royal S o c i e t y , which was granted only i f the applicant was n o m i n 

ated by a m e m b e r and had distinguished h imse l f great ly in s o m e aspect 

o f s c i e n c e . 

G i d e o n Mante l l approached his fr iend Davies G i l b e r t , n o w V i c e -

Pres ident o f the Royal S o c i e t y , to help advance his case . He w r o t e to 

G i l b e r t on i January 1 8 2 c out l ining his discovery of the Iguanodon, and 

soon heard that this l e t t e r w o u l d be read out as a scientif ic paper be fore 

the S o c i e t y , on 10 February . T h e m e e t i n g was to be held in the grand 

assembly hall of S o m e r s e t House in the S t rand. Mantel l h imsel f was 

unable to a t t e n d . 

T h e large and airy m e e t i n g - r o o m , graced with the gilded portrai ts of 

f o r m e r dignitar ies , e c h o e d with the gossip of the gather ing assembly. As 

the Pres ident , Sir H u m p h r y Davy , famed for the creat ion of the m i n e r ' s 

safety l a m p , t o o k the chair , s i lence d e s c e n d e d . T h e Secre tary opened the 

m e e t i n g with the usual r e m a r k s : ' T h e fo l lowing strangers have leave to 

be present . . . ' — w h e r e u p o n , those w h o w e r e not Fe l lows of this 

august inst i tut ion w e r e formal ly i n t r o d u c e d . T h e n the minutes of the last 

m e e t i n g w e r e r e a d . ' T h e fo l lowing presents w e r e rece ived and thanks 

o r d e r e d for t h e m , ' c o n t i n u e d the S e c r e t a r y . M e m o i r s , papers , journals 

and i l lustrations r e c e i v e d by the Soc ie ty w e r e duly n o t e d . ' N e x t , we 

have a Cer t i f i ca te to present in favour of R e v e r e n d R o b e r t Morr i son of 

C a n t o n in China , to be suspended in the m e e t i n g r o o m . . . ' 

At last, the Pres ident in t roduced Davies G i l b e r t , E s q . , w h o then 

so lemnly rose and began to read M a n t e l l ' s p a p e r , ' N o t i c e on the 
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Iguanodon, a N e w l y d iscovered Fossil R e p t i l e f r o m the sandstone of 

Ti lgate F o r e s t ' : 

' S i r , 

I avail mys e l f of your obl iging of fer to lay b e f o r e the Royal 

Society a not i ce of the discovery of the tee th and b o n e s of a fossil 

herbivorous rept i le in the sandstone of T i lga te fores t ; in the 

hope that , i m p e r f e c t as are the mater ia ls at present c o l l e c t e d , 

they will be found to possess suff icient interest to e x c i t e fur ther 

and m o r e successful investigation . . . ' 

Mantel l w e n t on to out l ine in his l e t ter the lengthy de tec t ive w o r k 

that he had undertaken to identify the animal . 'But al though my c o m 

municat ions w e r e a c k n o w l e d g e d with that candour and l iberali ty which 

constantly character ises the i n t e r c o u r s e o f scienti f ic m e n , yet no light 

was shed on the s u b j e c t , e x c e p t by the i l lustrious Baron C u v i e r . ' G i l b e r t 

read out an e x t r a c t of M a n t e l l ' s c o r r e s p o n d e n c e in F r e n c h : ' N ' a u r i o n s -

nous pas ici un animal n o u v e a u , un rept i le h e r b i v o r e ? ' Mante l l also 

acknowledged W i l l i a m Cl i f t , ' t o whose kindness and l iberali ty I hold 

myse l f particularly i n d e b t e d ' , for his he lp in c o m p a r i n g the fossil t e e t h . 

He explained that , because of the f reshwater fossils wi th which the 

remains w e r e associated, the beast was ' n o t o f m a r i n e o r i g i n ' . W i t h 

considerable satisfact ion, he w e n t on to n a m e the animal : ' the t e r m 

Iguanodon, derived f rom the f o r m of the tee th . . . will n o t , it is 

p r e s u m e d , b e d e e m e d o b j e c t i o n a b l e . ' 

H o w e v e r , s ince they only had tee th to go b y , he said, t h e r e was a 

critical d i l e m m a . 

'Unt i l s o m e c o n n e c t e d por t ion of the skele ton shall be dis

covered i t i s imposs ible to distinguish the b o n e s of the o n e f r o m 

those o f the o t h e r . S ince , h o w e v e r , the t e e t h o f the Iguanodon 

are not k n o w n to o c c u r in the Stonesfield [ O x f o r d ] slate perhaps 

such of the b o n e s f r o m Ti lga te Fores t as r e s e m b l e those 

descr ibed by Professor Buckland may be a t t r ibuted to the 
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Megalosaurus , whi le o thers n o t less gigantic may be assigned to 

the Iguanodon. T h a t the Iguanodon equal led , i f not e x c e e d e d 

the f o r m e r in magni tude s e e m s highly p r o b a b l e , for i f the r e c e n t 

and the fossil animal b o r e the same relat ive p r o p o r t i o n s , the 

too th must have b e l o n g e d to an individual upwards of sixty feet 

l o n g ! 

I have the h o n o r to b e , Sir 

yo ur m o s t o b e d i e n t Servant 

G i d e o n M a n t e l l ' 

F o r M a n t e l l , i t was a significant advance . No o n e had queried the 

opinion of an a m a t e u r to n a m e a n e w reptil ian spec ies . No o n e had chal

lenged his v iew of the ex t raord inary size of the beast . W i t h o u t any 

institutional backing or the reassuring support of a c lose c i rc le of 

co l leagues , he had successfully convinced s o m e of the m o s t learned m e n 

in the c o u n t r y of his d iscovery . In a m a t t e r of w e e k s , he was n o t only 

e l e c t e d a m e m b e r of the Counc i l of the Geologica l S o c i e t y , but he also 

rece ived a l e t t e r announcing his e lec t ion as a m e m b e r of the Phi lomathic 

Soc ie ty o f Paris . 

B u t , ecl ipsing everyth ing , the h o n o u r that m e a n t the m o s t to Gideon 

Mante l l finally c a m e his w a y . He was i n f o r m e d that several distinguished 

sc ient is ts , including W i l l i a m Clif t and W i l l i a m Buckland, had nominated 

him to be a Fe l low of the Royal S o c i e t y ; he was r e c o m m e n d e d as a 

' G e n t l e m a n wel l skilled in sc ience and particularly in geology and well 

k n o w n for his r e m a r k a b l e paper on the I g u a n o d o n ' . T h e n on 22 

D e c e m b e r 1 8 2 c Mante l l was invited to at tend an evening c e r e m o n y a t 

S o m e r s e t H o u s e , to be formal ly admit ted to the Soc ie ty . In the grand 

assembly r o o m s h e m e t M r J o h n H e r s c h e l , son o f the famous a s t r o n o m e r 

Sir W i l l i a m and a distinguished C a m b r i d g e m a t h e m a t i c i a n , along with 

his friend Mr Charles Babbage w h o later designed the first calculating 

m a c h i n e . Babbage and Herschel in t roduced Mante l l to the o ther 

F e l l o w s , and then he was reques ted to sign the 'ob l igat ion ' in the 

Soc ie ty ' s c h a r t e r . F r o m the ye l lowed p a r c h m e n t h e read : ' W e w h o have 

here unto subscr ibed , do hereby p r o m i s e each for h imse l f that we will 
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endeavour t o p r o m o t e the g o o d o f the Royal Soc ie ty o f L o n d o n for 

improving Natural K n o w l e d g e and to pursue the ends for which the 

same was f o u n d e d . ' 

He was then e s c o r t e d with the o t h e r Fe l lows to the grand m e e t i n g -

r o o m , w h e r e Sir Everard H o m e , ' the L o n d o n B a r o n e t ' and friend o f the 

Pr ince R e g e n t , was in the chair presiding o v e r e v e n t s . T h e Secre tary 

rose to begin the proceedings in the centur ies -o ld t radi t ion: ' T h e 

fol lowing strangers have leave to be p r e s e n t . . . Var ious n o n - m e m b e r s 

w e r e then i n t r o d u c e d , the m i n u t e s o f the last m e e t i n g w e r e r e a d , 

presents gratefully a c k n o w l e d g e d and i m p o r t a n t messages de l ivered . 

Finally, Sir Everard rose and turned to M a n t e l l . ' G i d e o n Mante l l Esq 

having . . . signed the obl igat ion in the Char ters b o o k is admi t ted to the 

Royal S o c i e t y . ' 

T h e r e w e r e smiles and a m u r m u r o f approval . T h e g e n t l e m e n n e x t to 

him shook his hand, and he was invited to take tea in the l ibrary wi th the 

o ther F e l l o w s , Sir Anthony Car l i s le , senior Counc i l m e m b e r o f the 

Royal Col lege o f Surgeons , Char les B a b b a g e , J o h n Hersche l and o t h e r s . 

T h e party also included t i t led ar i s tocracy , w h o would surely provide 

Mantel l with pat ronage . As he sank into the soft l ea ther chair , 

surrounded by walls l ined with faded b o u n d v o l u m e s and sipping tea 

f r o m fine b o n e china, he could muse wi th s o m e satisfaction on the events 

that had brought him to this po int . H e r e he was , the s h o e m a k e r ' s son , 

now established as a scientist and a g e n t l e m a n , at the hear t of it al l , in the 

mos t prestigious soc ie ty in England. He could en joy at last the g lory of 

being proved right over o t h e r , m o r e e m i n e n t m e n — arguably, e v e n , the 

famed G e o r g e s C u v i e r . 

All his hunches had b e e n r ight , his advisers had b e e n w r o n g . H e , 

Gideon Mante l l , had u n c o v e r e d s o m e of the bes t spec im e ns o f the only 

t w o great land repti les k n o w n to M a n . He had identif ied an ent i re 

herbivorous species , Iguanodon, f r o m an incredibly small c l u e , a t o o t h . In 

addition, it was his fossils that had s t imulated the first paper on 

Megalosaurus, the great carnivorous r e p t i l e , and shed light on its size. 

W i t h master ly insight, he had finally established his supremacy in this 

field of study; and all the whi le w o r k i n g as a c o u n t r y d o c t o r . 
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At last, he felt he had the b lue r ibbon of s c i e n c e . He could gl impse the 

p r o m i s e d land; the life o f l earned m e n e x p l o r i n g n e w intel lectual terri

tor ies in all the e m e r g i n g fields of s c i e n c e . As J o h n Hersche l observed, 

geo logy was fast b e c o m i n g c o m p a r a b l e to a s t r o n o m y in the awesome 

'magni tude and subl imi ty ' of the ideas raised: the vast, strange history of 

the g l o b e was opening up b e f o r e their eyes . Mante l l w r o t e in his diary: 

' i t was with no small d e g r e e of pleasure that I placed my name in the 

C h a r t e r b o o k which conta ined that of Sir Isaac N e w t o n and so many 

e m i n e n t c h a r a c t e r s ' . H e , t o o , w a n t e d to i l luminate ignorance and reveal 

the glor ious w o n d e r o f C r e a t i o n . He longed to understand ' the prolific 

product ions of N a t u r e in chronologica l o r d e r ' and ' the history of 

thousands of centur ies that p r e c e d e d human e x i s t e n c e ' . I f N e w t o n was 

the greates t luminary , Mante l l h o p e d that perhaps his n a m e , t o o , might 

n o w light up the pages of h is tory . 
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From millions take thy choice, 

In all that lives a guide to God is given; 

Ever thou hear'st some guardian angel's voice, 

When nature speaks of heaven! 

Cited in Thoughts on a Pebble 

by Gideon Mantell, 1 8 4 9 

In little m o r e than a d e c a d e , W i l l i a m Buckland ' s h u m b l e study of 

' u n d e r g r o u n d o l o g y ' had b l o s s o m e d in to the ' Q u e e n o f S c i e n c e s ' . 

Geologists had mapped the o r d e r of succession of Secondary and 

Ter t iary rocks in England and had begun to recognise the di f ferent 

periods that f o r m e d the 'pages o f h is tory ' o f the ancient g l o b e . R e m a r k 

able fossil discoveries by dedicated c o l l e c t o r s had revealed that strange 

beasts , quite unlike any living animals , o n c e inhabited the w o r l d . T h e r e 

w e r e Mary Anning 's m o n s t r o u s sea l izards, the ichthyosaurs and 

plesiosaurs that swam in pr imeval o c e a n s . Equally bizarre w e r e W i l l i a m 

Buckland's for ty - foot carnivorous Megalosaurus and G i d e o n M a n t e l l ' s 

gargantuan herb ivorous Iguanodon, which was variously es t imated at 

b e t w e e n fifty and a hundred feet long. 

Y e t by the m i d - 1 8 2 0 s , the emphasis in geo logy was gradually shifting. 

Rather than an int imate k n o w l e d g e of the r o c k , to understand the fossil 

animals of these ' f o r m e r w o r l d s ' a n e w set of skills was b e c o m i n g 

important . In 1 8 2 c , the year that the th i r ty- f ive-year -o ld G i d e o n 

Mantel l finally established h imse l f as a g e n t l e m a n scientist at the Royal 

Soc ie ty , a young man arrived in L o n d o n w h o was to have a significant 
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r o l e in in terpre t ing fossil rept i l es , although he was no geologist and had 

n e v e r set foot in a quarry . His n a m e was Richard O w e n , and he was an 

anatomis t . 

Even as a young m a n , O w e n m a d e a striking impress ion . He was very 

tall and, according to T h o m a s Car lylc the phi losopher and essayist, 

possessed 'great g l i t ter ing e y e s ' . An oil painting of O w e n at the t ime 

suggests that his eyes w e r e indeed a not i ceab le fea ture : large and dark, 

with a penetra t ing intensi ty . His straight hair is neatly swept across a 

broad expanse of forehead , f raming his face in the fashionable sideboards 

of the day. A pressed , upturned whi te co l lar partially concea ls a p r o m 

inent ch in , and the s o m b r e c o l o u r s of his suit form a m a r ke d contrast to 

his pale c o m p l e x i o n . 

Richard O w e n ' s enthusiasm for study was not a feature of his child

h o o d . H e c a m e f r o m the n o r t h e r n t o w n o f Lancas ter , w h e r e his family 

o w n e d a f ive-s torey house on the edge of Da l ton Square . His father had 

capitalised on the n e w d e v e l o p m e n t oi w o o l l e n mills and canals at the 

turn of the n i n e t e e n t h c e n t u r y to expand his d r a p e r ' s business. He had 

amassed a cons iderable for tune in t rade with the W e s t Indies, although 

he had later lost s o m e of i t w h e n N a p o l e o n reneged on all of France ' s 

debts to the Brit ish. T h e prosperous O w e n s had been keen to obtain a 

g o o d educat ion for the i r t w o sons . U n d e t e r r e d by the fact that Richard 

saw no point in his lessons, his ambi t ious m o t h e r , C a t h e r i n e , enrol led 

him at the Lancaster G r a m m a r School a t the t e n d e r age of s ix . 

T h e family archives show that the ebul l ient young O w e n ' s mos t 

enduring m e m o r i e s o f his schooldays w e r e o f the 'B lack M o n d a y s ' . This 

was the day w h e n the m i s d e m e a n o u r s o f the previous w e e k w e r e 

public ly a n n o u n c e d and suitably hideous punishments , designed to f o r m 

c h a r a c t e r , w e r e duly inf l ic ted. Richard was not beyond gett ing 

e m b r o i l e d in fights with the br ightest boy in the school , Wi l l i am 

W h e w e l l , and occasional ly c o m i n g h o m e with a black e y e . W h e w e l l was 

later to b e c o m e a c e l e b r a t e d M a s t e r o f Tr in i ty C o l l e g e , C a m b r i d g e . By 

contras t , the t u t o r held out no hope for Richard O w e n : he was 'lazy and 

i m p u d e n t ' and w o u l d ' c o m e to a bad e n d ' . 

In 1 8 2 0 , a f ter t en years a t s c h o o l , the s i x t e e n - y e a r - o l d O w e n was 
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unwill ing to set t le to any part icular t rade . T h a t same year he signed up 

as an apprent ice to a local s u r g e o n , Mr Leonard D i c k s o n , w h o s e medical 

pract ice e x t e n d e d to the pr isoners in the county gaol s i c k - r o o m s . A r m e d 

with little m o r e than a few l e e c h e s , the d o c t o r and his young apprent ices 

did daily batt le with c o n s u m p t i o n , c h o l e r a , s m a l l p o x and many o t h e r 

ki l ler diseases. O v e r c r o w d i n g in the prison was n o r m a l , and the dark, 

l i ce-scabbed walls encased such misery that i t was hard to see h o w any

o n e could survive. I t was in this g r u e s o m e set t ing that O w e n r e c e i v e d his 

introduct ion t o the sc ience o f a n a t o m y , through p o s t - m o r t e m w o r k o n 

unfortunate inmates w h o had died. 

T h e f irst autopsy that O w e n a t tended was such a shock that he a lmost 

gave up his apprent iceship there and then . M e r e l y enter ing the gaol was 

fr ightening enough: the forbidding fortress was a t o w e r i n g edif ice on a 

hill , built with turre ts and rampar ts . O w e n and his m a s t e r e n t e r e d 

through a great portcul l ised g a t e w a y , guarded by a t u r n k e y . O b e d i e n t l y , 

he fo l lowed the surgeon across the yard and up an endless spiral of s tone-

flagged steps to a r o o m in the old t o w e r , which was used as the prison 

w a s h r o o m . W i t h a sense of disbel ief , he saw the c o n t o u r s of human 

bodies lying on s tone slabs under whi te sheets . 

As o n e sheet was f lung back , O w e n was a larmed to see ' the pale , co ld 

col lapsed features of the d e c e a s e d , the half o p e n e d eyes . . . the glassy 

staring eyeba l l s ' . I t was the body of a young m a n w h o m he had tr ied to 

save only a few days previously . He felt ' o v e r - a w e d by the p o w e r of the 

human c o r p s e ' , and revol ted and distressed by the s u r g e o n ' s clinical 

dissect ion, which s e e m e d a t e r r ib le 'desecra t ion of the sanctity of the 

d e a d ' . T h e youthful and naive O w e n , w h o had no d o u b t that even 

mut ter ing the L o r d ' s prayer backwards as a spell could 'raise the D e v i l ' 

and w h o held due r e v e r e n c e for a s c o r e of similar s c h o o l b o y m y t h s , 

found his enthusiasm for sc ience ' d a m p e d c o n s i d e r a b l y ' . 

By c h a n c e , a t nine o ' c l o c k that same N o v e m b e r evening , O w e n was 

s u m m o n e d to the gaol again to deal with a f e w cases of f ever . As he m a d e 

his way across t o w n , a s t o r m was rising. I t was dark by the t i m e he 

reached the portcul l is and raised the heavy i ron k n o c k e r . O n c e m o r e , 

lantern in hand, he crossed the c o b b l e d yard to the t u r r e t that led to the 
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t o w e r . As he turned the heavy k e y , he was k n o c k e d aside by a great gust 

of w i n d . T h e lantern swung o p e n and his light was ext inguished. 

T r a p p e d on the spiral stairway as the d o o r to the t o w e r c losed behind 

h i m , he was plunged into p i t ch-b lack . 

' T h e lonel iness o f my posi t ion first then s t ruck coldly upon m e , ' he 

reca l led . Each step brought him c loser to the cold c h a m b e r w h e r e the 

dissected corpses lay s t re tched out on the s tone slabs under their white 

sheets . As he passed the c h a m b e r , a sound ma d e him raise his head. ' M y 

alarm g r e w into a c r e e p i n g , f reezing h o r r o r , as I , staring intently up

wards , made out by degrees the pa le , col lapsed features and those half 

o p e n e d glassy eyes that had haunted me through the day and n o w looked 

coldly d o w n and m e t my o w n . ' T h e thin f igure n o w clasped the central 

pillar of the s ta ircase . T h e young O w e n rushed to m a k e a d e s c e n t , but ' I 

had hardly m a d e o n e t u r n d o w n past the c losed d o o r of the dead-

c h a m b e r w h e n a s e c o n d f igure in whi te appeared b e l o w me as i f to 

i n t e r c e p t my passage . . . and surely it b o r e the features of the o ther 

c o r p s e ! I grasped the pillar for support and gazed upon the spectre in 

speechless t e r r o r . ' 

W h i l e anyone else might have fled f r o m the dark gaol as fast as he 

c o u l d , O w e n s h o w e d a p r e s e n c e of mind that tel ls us something about 

h i m . As he began to m a k e his e s c a p e , he suddenly b e c a m e aware that his 

f ee t w e r e dragging s o m e strange o b j e c t . At the f i rs t thin shaft of light, he 

could see he had a whi te sheet entangled around his fee t . This s imple 

' e v i d e n c e of mater ia l i ty ' s e e m e d to pull him to his senses . S u m m o n i n g 

all his c o u r a g e , he w e n t b a c k up the stairs and saw in the moonl ight 

falling through the ar row-s l i t w i n d o w that a nail in the wall had been 

used to hang the prison sheets to dry . In his t e r r o r , he had somehow 

mistaken the hanging sheet for a ghost . He put the sheet back and 

cont inued up the stairs to investigate carefully the source of the f i rs t 

ghos t . This m y s t e r y , t o o , he could explain by the way the light fell 

through the higher w i n d o w . 

Having solved the p r o b l e m he made his e x i t , nodding politely to the 

turnkey and s u m m o n i n g an air of authority and dignity as best he could . 

H o w e v e r , o n c e out o f sight, he col lapsed with the shock . W h e n he 
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r e c o v e r e d , he found h imse l f vowing all the way h o m e , ' n e v e r , n e v e r , 

again to desecrate the Christ ian corpse and to quit a profess ion that could 

only be learned by such pract ices so repugnant to the bes t feelings of 

o n e ' s n a t u r e ' . 

H o w e v e r , within six w e e k s O w e n ' s fascination with anatomy had 

b e c o m e so c o m p e l l i n g that all his o t h e r fears and scruples w e r e brushed 

to o n e s ide. Encouraged by fe l low pupils and e x c i t e d by s o m e art ic les he 

had r e a d , he had begun to f o r m a small anatomical c o l l e c t i o n , including 

the skulls of dogs and cats and the ske le tons of m i c e . But this t a m e 

co l lec t ion of d o m e s t i c animals was soon insuff icient to satisfy his appet i te 

for k n o w l e d g e . 

By chance , a black pat ient had died in the gaol hospital and O w e n 

assisted at the post m o r t e m . Inspired by an art ic le he had read on ' T h e 

Variet ies o f the H u m a n R a c e ' , he sl ipped s o m e silver to the old t u r n k e y . 

'I told him I should have to call again that evening to l o o k a l i t t le fur ther 

into the m a t t e r b e f o r e the coff in was finally s c r e w e d d o w n . ' I t was 

snowing that night , w h e n he r e t u r n e d to the gaol . He m a d e his way up 

the same spiral stairway that had so terr i f ied him just a few w e e k s previ 

ously, e n t e r e d the c o r p s e r o o m and t o o k the head of the dead m a n . 

Carefully conceal ing the head in a b r o w n paper bag under his c l o a k , he 

w e n t back d o w n , past the t u r n k e y . His thoughts , he said la ter , w e r e only 

on craniological speculat ions of 'facial a n g l e s ' , 'prognath ic j a w s ' and the 

'pecul iar whiteness o f osseous t i s sue ' . 

But his thoughts w e r e n o t on such lofty m a t t e r s for long . As he 

hurried down the hil l , he sl ipped on the ice and lost his ba lance . T h e 

black head was catapulted out of the bag and w e n t bounding o f f d o w n 

the slippery hil l , pursued by O w e n in his grea t , flapping dark c loak and 

leaving splashes of red on the whi te p a v e m e n t slabs. I t b o u n c e d against 

the d o o r of a c o t t a g e , which f lew o p e n , and he heard unearthly shrieks 

f r o m inside. O w e n rushed inside, ' saw the whisk of a g a r m e n t of a 

f emale ' vanishing through the d o o r , 'and the ghastly head at my feet with 

its whi te protruding eyeba l l s ' . He grabbed i t and ran h o m e . 

T h e n e x t day the w h o l e t o w n was talking of the p h a n t o m , which was 

widely r u m o u r e d to be the ghost of a Captain T a s k e r and his N e g r o 
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The young Richard Owen. 

s lave, perhaps even the Devi l himsel f . F o r any d o u b t e r s , a drop of b l o o d , 

n o w dry and dark by the d o o r to the c o t t a g e , provided p r o o f o f their 

noc turna l visit. O n l y Richard O w e n k n e w the truth about the terrifying 

apparit ion that haunted the t o w n , and for years he did not 'd isburden' 

h i m s e l f o f what had h a p p e n e d . 

In a m a t t e r of w e e k s , i t s e e m s , the s i x t e e n - y e a r - o l d O w e n , spurred 

on m e r e l y by s o m e art ic les in a cyc lopedia , was t rans formed f r o m an 

apprent i ce ruled by schoolboy superst i t ions into a young man w h o 

w o u l d stop at practical ly nothing to i m p r o v e his skill in dissect ion and 

m a k e headway in his c a r e e r . T h e f t s of body parts , br ibery of officials, 

even ghostly fears , w e r e no longer an obs tac le . T h e fledgling subject o f 

ana tomy held the young O w e n in thral l . 

In 1 8 2 4 , short ly af ter the R e v e r e n d s Buckland and C o n y b e a r e had 
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announced the e x i s t e n c e of the Megalosaurus and Plesiosaurus to the 

Geologica l Soc ie ty , m o n e y was found t o send Richard O w e n t o 

Edinburgh Universi ty to study m e d i c i n e . Sco t land ' s capital had b e c o m e 

during the second half o f the e ighteenth c e n t u r y o n e o f E u r o p e ' s m o s t 

cosmopol i tan and fashionable c e n t r e s . As O w e n ' s carr iage turned into 

Princes S t r e e t , he could g l impse d o w n the s ide-roads the e legant , 

recent ly built squares o f the N e w T o w n and the classical h o m e s o f the 

prosperous m e r c h a n t s . Across the grea t ravine that divided the t o w n , 

beyond the s teep al ley-ways and prec ipi tous steps leading up to the stately 

High S t r e e t , s tood the cas t le , p e r c h e d on a massive r o c k that rose high 

above the N e w T o w n , the law courts with their b e w i g g e d judges hurrying 

d o w n C a n o n g a t e , and a c luster of schools and G o t h i c buildings around 

the university seething with student l i fe. I t was h e r e that O w e n set t led 

into lodgings in Nicholson S t ree t and began to reg is ter for c o u r s e s . 

S ince the Scott ish E n l i g h t e n m e n t w h e n the ideas of phi losophers such 

as David H u m e , W i l l i a m R o b e r t s o n and Adam Smith had inf luenced intel 

lectuals across E u r o p e , Edinburgh had b e c o m e r e n o w n e d as a c e n t r e of 

learning. Although the 'go lden age ' o f Edinburgh had ended by 1 8 0 0 , 

because of s trong links with European universi t ies the medica l training at 

Edinburgh was still b r o a d e r than any in England. In the 1 8 2 0 s , Edinburgh 

offered m o r e courses and g r e a t e r awareness of cont inenta l thinking than 

anywhere else in Bri tain. Many medical students visited Paris — n o t least 

because of the availability of cheap cadavers at F r e n c h hospitals - and c a m e 

back with n e w s of all the m o s t radical E u r o p e a n ideas. 

Despi te his deep interest in a n a t o m y , O w e n spurned the lec tures of 

the res ident professor o f a n a t o m y , A l e x a n d e r M o n r o the T h i r d , w h o 

s e e m e d a curious t h r o w b a c k to the e ighteenth c e n t u r y . M o n r o had 

inherited both his e m i n e n t chair and his l ec ture notes f r o m his father and 

grandfather . By all a c c o u n t s , he cut a shabby, dirty f igure ; it was n o t 

u n c o m m o n for him to e n t e r the l ec ture hall spat tered in b l o o d f r o m 

dissect ions. His teaching was woeful ly out of date and t h e r e w e r e t imes 

when his sessions turned into s tudent pro tes t s . I t was M o n r o ' s lec tures 

that w e r e to stir such a p o w e r f u l aversion to human anatomy in the 

young Charles Darwin the fo l lowing year . 

1 5 5 



T E R R I B L E L I Z A R D 

Richard O w e n was m u c h m o r e e x c i t e d b y the ex t ramura l anatomy 

lec tures o f Dr J o h n Barc lay , w h o had b e e n teaching anatomy in 

S u r g e o n ' s Square in Edinburgh for nearly thirty years . Barc lay 's lectures 

w e r e recognised by the Royal C o l l e g e of Surgeons in Edinburgh and 

descr ibed as ' o f a very super ior o r d e r to that of the third M o n r o ' . 

Enve loped in the pungent smel l of preservat ive in the c laustrophobic 

r o o m s o f Barc lay ' s ana tomy s c h o o l , Richard O w e n soon realised that 

ana tomy was n o t jus t the pract ical too l of the surgeon for understanding 

the workings of the body and the causes of death. I t was a powerful agent 

for tackling fundamental issues in s c i e n c e : the origin and ex t inc t ion of 

spec ies , the process o f C r e a t i o n itself . And n o w h e r e w e r e the ideas 

o f 'philosophical a n a t o m y ' , as i t b e c a m e k n o w n , m o r e hot ly debated 

than at the M u s e u m National d ' H i s t o i r e Nature l le in Paris . 

S ince p r o p o u n d i n g his early evolut ionary ideas at the turn of the c e n t u r y , 

J ean-Bapt i s te L a m a r c k , Professor of Inver tebra tes a t the m u s e u m , had 

b e e n ecl ipsed by his polit ically astute y o u n g e r co l league , G e o r g e s 

C u v i e r , w h o r o s e t o m u c h g r e a t e r f a m e . Cuvier had cont inued t o oppose 

L a m a r c k ' s v iew that living f o r m s could be modif icat ions of ancient 

c r e a t u r e s . U n d e t e r r e d , b e t w e e n 1 8 1 c and 1 8 2 2 L a m a r c k e m b a r k e d o n 

a definit ive r e s t a t e m e n t of his theor ies in his s e v e n - v o l u m e study on in

v e r t e b r a t e animals , Histoire Naturelle des Animaux sans Vertebres. In his 

w o r k , L a m a r c k p r o p o s e d that N a t u r e has a t e n d e n c y towards the 

increasing c o m p l e x i t y o f animal f o r m s . Changing envi ronments 

p r o m p t e d n e w responses f r o m animals , which could b e c o m e habitual. In 

t u r n , animal organs w e r e modi f ied by f requent use , a l lowing for the 

progress ion o f animal spec ies . 

F o r L a m a r c k , w h o was also batt l ing against failing eyesight , the effort 

o f produc ing these v o l u m e s was cons iderab le . By 1 8 1 8 , he was 

c o m p l e t e l y bl ind and could only finish the p r o j e c t by dictat ing to his 

daughter . Al though this w o r k is n o w descr ibed by academics as one of 

the 'g lor ies o f F r e n c h s c i e n c e ' , i t m a d e l i tt le impact on mainstream 

sc ience at the t i m e . W h e n L a m a r c k died a f e w years la ter , his family 

w e r e so p o o r that there was no m o n e y for his funeral and they w e r e 
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Jcan-Baptiste Lamarck. 

obliged to pet i t ion the A c a d e m i e des Sc iences to pay for his burial . 

J ean-Bapt is te L a m a r c k , h o w e v e r unfashionable , was n o t wi thout 

disciples. T h e m o s t outstanding a m o n g t h e m was Etienne G e o f f r o y 

Saint-Hila ire , a man nearly thirty years his j u n i o r . G e o f f r o y had been 

appointed to the p r o m i n e n t posit ion o f Professor o f V e r t e b r a t e s a t the 
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M u s e u m National d 'His to i re Nature l l e in Paris in 1 7 9 3 , when he was 

just t w e n t y - o n e . He j o i n e d N a p o l e o n ' s Egyptian campaign at the turn of 

the century and soon m a d e his n a m e with a series of studies on the c r o c 

odiles of the N i l e . His bri l l iant lec tures and his cont r ibut ion to zoology 

earned him the admirat ion of the w r i t e r H o n o r e de Balzac, w h o called 

h im ' the Grand Marshal o f the Grand A r m y o f Ph i losophers ' . 

Dur ing the early n i n e t e e n t h c e n t u r y , G e o f f r o y pursued and devel

oped L a m a r c k ' s ideas with a vigour that inevitably pi tched him firmly 

against G e o r g e s C u v i e r . F o r C u v i e r , G o d had crea ted species for a par

t icular ro le in N a t u r e . S ince this r o l e was f ixed f r o m the beginning, there 

was no n e e d for species to vary; evolut ion m a d e no sense o f G o d ' s 

purpose . In C u v i e r ' s m i n d , the idea that Nature was a u t o n o m o u s and 

could a lmost r a n d o m l y g e n e r a t e higher f o r m s of e x i s t e n c e — without 

G o d — was unthinkable . But G e o f f r o y would not be s i lenced by these 

assert ions . He was part icularly in teres ted in h o w species might be modi 

f ied by their e n v i r o n m e n t , and was searching for p r o o f of L a m a r c k ' s 

v iew that species are t r a n s f o r m e d o v e r t i m e f r o m s imple animals into 

higher f o r m s of l i fe . In 1 8 2 2 , G e o f f r o y published Anatomical Philosophy, 

in which he highlighted puzzles in anatomy that lent weight to the evol

ut ionary ideas o f L a m a r c k . 

A p o w e r f u l l ine of a r g u m e n t c a m e f r o m the study of ' h o m o l o g i e s ' . 

T h e wing of a ba t , the f in of a fish and the hand of M a n , for instance , are 

h o m o l o g o u s in that they o c c u p y equivalent parts in the dif ferent animals . 

W h i l e C u v i e r mainta ined that a fish's fin b o r e no relat ion to a m a m m a l ' s 

p a w , each having b e e n designed separately by G o d , for Geof f roy 

h o m o l o g o u s organs highlighted i m p o r t a n t re lat ionships : the bat ' s wing, 

the animal ' s paw and a m a n ' s hand had the same b o n e s . Such observat ions 

led him to be l ieve that all v e r t e b r a t e animals w e r e c o n s t r u c t e d to a single 

underlying plan. Th is 'unity of p l a n ' , by showing a c lose relat ionship or 

kinship b e t w e e n dif ferent v e r t e b r a t e animals , added plausibility to his 

view that the higher c rea tures might have evolved f r o m l o w e r ones . 

T o d e m o n s t r a t e h o w m a m m a l s , for e x a m p l e , might have evolved 

f r o m fish, he studied developing e m b r y o s . I t was already k n o w n f rom 

e i g h t e e n t h - c e n t u r y studies in G e r m a n y that ver tebra tes , during their 
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early life as an e m b r y o , pass through several di f ferent stages that 

r e s e m b l e m o r e pr imit ive f o r m s of l i fe. Th is was n o t easy for Creat ionis ts 

to explain. I f G o d made each and every c r e a t u r e , why should the human 

e m b r y o , in its early stages , possess the initial f o r m s of branchial tubes , 

character ist ic of a fish? F o r G e o f f r o y , such observat ions lent weight to 

evolut ionary ideas. He speculated that higher m a m m a l s w e r e p r o 

g r a m m e d to ascend f r o m l o w e r f o r m s of life — their supposed ancestors 

- to c o m p l e x f o r m s , during their early d e v e l o p m e n t . And to t ry to 

prove his theory of evo lut ion , he t u r n e d to the fossil r e c o r d . Cuvier 

pointed out that i f the theory was t r u e , i t should be possible to find inter 

mediate animal forms in the r o c k s . If, for e x a m p l e , m a m m a l s had 

evolved f r o m rept i les , w h e r e w e r e the i n t e r m e d i a t e ' r ept i l e m a m m a l ' 

forms in the fossil r e c o r d ? In e f fec t , C u v i e r was chal lenging h im to 

discover the 'missing l inks ' o f evo lut ion . 

In 1 8 2 4 , when Cuvier brought out his s e c o n d edit ion of Recherches sur 

les Ossemens Fossiles, G e o f f r o y spot ted that he had m a d e an e r r o r in his 

sect ion on ancient c r o c o d i l e s , and seized his oppor tuni ty to s co r e a point 

over his distinguished rival. F r o m his early travels on the N i l e , G e o f f r o y 

had b e c o m e an e x p e r t on the a n a t o m y of c r o c o d i l e s . He quickly r e c o g 

nised that C u v i e r ' s ancient ' c r o c o d i l e ' f r o m the Secondary r o c k s a t C a e n 

possessed curious mammalian character is t ics that C u v i e r had o v e r l o o k e d . 

In part icular , the nasal canal in the skull of the ' c r o c o d i l e ' r e s e m b l e d that 

o f m a m m a l s . C o n s e q u e n t l y , h e r e n a m e d C u v i e r ' s c r o c o d i l e f r o m C a e n , 

the ' Teleosaurus', meaning the l izard, or saurian, that a n n o u n c e d the 

approach of m a m m a l s in the T e r t i a r y ' f r o m a long dis tance ' (teleo) — that 

is, f r o m the ancient Secondary r o c k s . 

For G e o f f r o y , such ' t ransi t ional ' f o r m s w e r e i m p o r t a n t : the primit ive 

lizards and repti les had, in s o m e way , given rise to m o d e r n c r e a t u r e s . In 

fact, his detailed observat ions on the m a m m a l i a n - l i k e character is t ics of 

the skull of Teleosaurus w e r e c o r r e c t . C u v i e r , fur ious , hurr ied to reply in 

1 8 2 c in the Dictionnaire des Sciences Naturelles, in which he highlighted 

the absurdity of a theory in which the C r e a t o r m a d e apparently useless 

creatures m e r e l y to f i l l in the gaps in a Chain of Be ing . F o r Cuvier , 

rather than seeing Nature as o n e great chain w h e r e s imple f o r m s give rise 
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to c o m p l e x f o r m s , be l ieved the animal k ingdom should be classified 

into four dist inct g roups : the ' v e r t e b r a t e s ' such as m a m m a l s , f ish and 

rept i les ; the ' m o l l u s c s ' l ike snails or shellfish; the ' a r t i cu la tes ' , including 

insects ; and finally, the ' radiates ' such as starfish. T h e s e four embranche-

ments, or b r a n c h e s , w e r e so anatomical ly distinct that i t was 

inconceivable that o n e division could have evolved f r o m or developed 

into a n o t h e r . O f c o u r s e , C u v i e r ' s ideas w e r e m u c h m o r e acceptable t o 

the theologians ; G o d had surely c r e a t e d the original forms of each group 

of animals in separate phases of C r e a t i o n . 

In Paris , the debate b e t w e e n these distinguished anatomists did not 

just e c h o around the learning c e n t r e s o f the A c a d e m i e and the M u s e u m 

Nat ional . S ince evolut ionary thinking was seized upon by political 

radicals and l inked with r e f o r m , i t had far g r e a t e r p r o m i n e n c e . As the 

sc ience historian Adrian D e s m o n d has s h o w n , in the 1 8 2 0 s Republ ican 

sympathisers , such as J ean-Bapt i s te Bory de Sa int -Vincent and Francois 

Raspail , used evolut ionary ideas as a m e t a p h o r for social change . After 

all , i f naturalists could show that l o w e r animals through their o w n efforts 

could t rans form themse lves into higher animals , could not the d o w n 

t rodden p o o r also t r a n s f o r m t h e m s e l v e s , given a m o r e favourable 

e n v i r o n m e n t ? 

Students re turn ing f r o m the C o n t i n e n t to Edinburgh w h e r e Richard 

O w e n was studying brought r e p o r t s o f the acr imonious debates going on 

t h e r e . In anatomy c lassrooms and s tudent soc iet ies the radical French 

ideas w e r e eagerly discussed. At the same t i m e , in Britain the e c o n o m i s t 

the R e v e r e n d T h o m a s Malthus had inspired a radical rebuttal of re form 

to help the p o o r . I f survival rates i m p r o v e d , he r e a s o n e d , the increase in 

populat ion would outstr ip food supply, br inging starvation in its w a k e . 

His bleak philosophy was set against a g r o w i n g chorus in favour of 

change . W h y should n o t all m e n gain the vote and e m p o w e r themselves 

through educat ion? 

As early evolut ionary bio logy b e c a m e associated with Republ ican 

mater ia l i sm, at tacks upon i t b e c a m e increasingly b i t t e r and highly 

charged. I t was c o n d e m n e d by the Church authori t ies as undermining 

the m o r a l fabric of soc ie ty . I f Nature was a u t o n o m o u s , w h e r e did God 
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fit in? In the words of the Quarterly Review, ideas such as these 'break 

d o w n the best and holiest sanct ions of m o r a l obl igat ion and . . . give f ree 

reign to the w o r s t passions of the human h e a r t ' . I f M a n could not earn 

his place in Heaven by his act ions on Ear th , t h e r e was no basis for 

mora l i ty : this would lead to the 'brutal is ing of m a n ' . C h u r c h leaders 

shuddered at the mater ia l i sm impl ied in evolut ionary thought . It was 

unthinkable that life c a m e into be ing f r o m the ' m a r c h of n a t u r e ' ra ther 

than by the Hand of G o d . 

T h e R e v e r e n d W i l l i a m Buckland was o n e o f many leading scientif ic 

authorit ies that did n o t agree with the evolut ionary thinking of G e o f f r o y . 

He scoffed at the idea that m a m m a l s could have d e v e l o p e d f r o m pr imi 

tive lizards and c r o c o d i l e s . ' I am n o t quarrel l ing or f inding fault with a 

c r o c o d i l e ; a c r o c o d i l e is a very respec tab le person in his w a y , ' he teased , 

'but I quarrel with finding a m a n , a crocodile improved.' Buckland under

stood the animal k ingdom in t e r m s of the long-held idea of a Chain of 

Being. F o r h i m , the giant rept i les w e r e missing links in G o d ' s w o n d r o u s 

Crea t ion . W h e n the R e v e r e n d C o n y b e a r e out l ined details o f the 

ichthyosaur, or ' f i sh- l izard ' , to his co l leagues , he t o o c la imed that i t was 

a link b e t w e e n f ishes and rept i les in the great n e t w o r k of be ing . T h e 

Plesiosaurus, or 'near to r e p t i l e ' , was a link b e t w e e n the ichthyosaurs and 

c rocodi les . Charles Lyell also w r o t e to G i d e o n Mante l l w h e n the 

Plesiosaurus was d i scovered : 'what a leap in the chain we have h e r e , and 

h o w many links in the chain will geo logy have yet to supply ' . 

Unl ike for L a m a r c k and G e o f f r o y , for these Brit ish e x p e r t s the rich 

variety of life shown by each n e w l y d iscovered ' l ink ' in the chain was not 

a tes t imony to evolut ion . Q u i t e the r e v e r s e : G o d designed each c rea ture 

for its special place in N a t u r e . In every living thing, a 'guide to G o d was 

g iven ' . 

In Edinburgh, R ichard O w e n found all these a r g u m e n t s c o m p e l l i n g . 

At issue was the process of C r e a t i o n itself : did G o d m a k e every single 

species? W a s there a series of Crea t ions o v e r t i m e , which would help to 

make sense of the fact that fossil c rea tures dif fered f r o m living animals? 

O r , as the evolutionists impl ied , could N a t u r e i tsel f br ing n e w species 

into being - wi thout G o d ? O w e n careful ly al igned h i m s e l f with the 
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mains t ream of intel lectual thinking in Bri ta in , backed by the Anglican 

C h u r c h . He was drawn to the approach of the ce lebra ted English 

anatomist J o h n H u n t e r , w h o s e epitaph ce lebra ted him as ' the gifted 

i n t e r p r e t e r o f the Div ine P o w e r and W i s d o m at w o r k in the Laws of 

O r g a n i c L i f e ' . O w e n saw h i m s e l f as an anatomist revealing G o d ' s 

W o n d r o u s W o r k s , n o t as an o b s e r v e r of a material is t ic process by which 

Man himsel f had evolved f r o m l o w e r c r e a t u r e s . In his enthusiasm as a 

s tudent in Edinburgh he even f o r m e d a 'Hunter ian S o c i e t y ' , w h e r e these 

ideas w e r e discussed. 

W i t h i n six m o n t h s , Richard O w e n was so highly regarded by his tu tor 

J o h n Barclay that he advised him to develop a c a r e e r as a surgeon in 

L o n d o n ra ther than c o m p l e t e his university c o u r s e . At that t i m e , 

although physicians w e r e required to obtain a d e g r e e , those w h o wished 

to pract ise surgery did n o t have t o . I t was sufficient for prospect ive 

surgeons m e r e l y to at tend a course of l ec tures and obtain a cert i f icate 

f r o m the W o r s h i p f u l Soc ie ty o f Apothecar ies or the Royal Col lege o f 

Surgeons . Barclay r e c o m m e n d e d that O w e n study under J o h n Aber -

n e t h y , the dist inguished Pres ident of the Royal C o l l e g e of Surgeons , a t 

S t B a r t h o l o m e w ' s Hospita l . 

' I shall n e v e r forget the day w h e n I arr ived for the first t i m e in 

L o n d o n , ' O w e n w r o t e of his arrival in April 1 8 2 5 , ' w h e r e I l iterally had 

not o n e single friend . . . T h e sense of desolat ion which I e x p e r i e n c e d in 

walking up H o l b o r n towards St B a r t h o l o m e w ' s was something in

d e s c r i b a b l e . ' His apprehension increased still fur ther when he caught 

sight of the great A b c r n e t h y engulfed by a g r o u p of demanding students 

and not in the bes t of m o o d s . S ince O w e n was very tall i t did n o t take 

long for A b e r n e t h y to b e c o m e aware of the arrival of a s t ranger . He 

turned on him abruptly and d e m a n d e d , 'And what may you want? ' 

But despite the inauspicious s tar t , O w e n thrived in L o n d o n . His le t ter 

of in t roduct ion f r o m J o h n Barclay r e c o m m e n d e d him highly, and he was 

immedia te ly of fered a post as assistant at A b e r n e t h y s l ec tures . To 

O w e n ' s great advantage, J o h n Abernethy happened to be under f i re a t 

the Royal C o l l e g e of Surgeons . T h e g o v e r n m e n t had paid £ 1 5 , 0 0 0 in 

1 7 9 9 for J o h n H u n t e r ' s famous anatomical c o l l e c t i o n . O v e r ten 
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thousand spec imens , which inc luded 'soft animals captured during the 

c ircumnavigatory voyage o f Captain C o o k ' , had b e e n assigned to the 

custody o f the Royal C o l l e g e . T r u s t e e s t h e r e w e r e r e q u i r e d t o prepare 

t h e m for public exhib i t ion and provide ex tens ive catalogues identifying 

and explaining the s p e c i m e n s . T w e n t y - f i v e years o n , this w o r k had still 

not b e e n accompl i shed . By the m i d - 1 8 2 0 s , quest ions w e r e be ing asked 

in the press about why i t was taking so long b e f o r e H u n t e r ' s grea t w o r k 

could be seen. T h e Royal C o l l e g e was increasingly cr i t ic ised in medica l 

journals such as the Lancet and the Medical Gazette as the ' c o r r u p t 

supporter of a privi leged medica l e l i t e ' . J o h n A b e r n e t h y , Sir Astley 

C o o p e r and Sir Anthony Car l i s le , the sen ior g e n t l e m e n of the C o l l e g e , 

b e c a m e a target for the radical press . 

Horr i f ied t rustees a t the Royal C o l l e g e f ina l ly learned of the e x t e n t o f 

the p r o b l e m : W i l l i a m Cl i f t , the C u r a t o r o f the Hunter ian M u s e u m , est i 

mated that n ine- tenths of H u n t e r ' s papers had b e e n s tolen by Sir Everard 

H o m e , making the task of identifying H u n t e r ' s anatomical spec imens 

e x t r e m e l y difficult . I t n o w transpired that H o m e had des t royed a lmost 

all o f the original manuscr ipts . On o n e o c c a s i o n , whi le visiting ' the 

London B a r o n e t ' , Cl i f t was mort i f i ed to find that H u n t e r ' s studies — no 

less than a national t reasure — w e r e be ing used as to i le t paper ! 

T h e g e n t l e m e n of the C o l l e g e realised they w e r e facing a cris is . T h e y 

needed s o m e o n e w h o could b e g r o o m e d t o b e o n e o f t h e m , s o m e o n e 

hard-working and dedicated to the w o r k o f J o h n H u n t e r . Above all , they 

required a ta lented anatomist w h o could dissect and identify all the 

spec imens for public exhib i t ion quickly . I t was abundantly c lear that the 

ambit ious young Richard O w e n was their m a n . 

O w e n , w h o rece ived his d ip loma of m e m b e r s h i p of the Royal Col lege 

of Surgeons in 1 8 2 6 , was soon appointed as assistant to Cli f t at the 

Hunterian M u s e u m , and grateful ly w e l c o m e d into the heart o f the m e d i 

cal gentry of L o n d o n . W i t h i n t w o years of arriving in L o n d o n , he had 

gl ided, a lmost ef fort less ly , into the privi leged inner c i rc le of a weal thy 

and well c o n n e c t e d medica l e l i t e . 

A le t ter f rom his m o t h e r at this t i m e shows that she was ' thankful to 

have a son w h o has b e e n such a credi t to his fami ly ' ; she points out that 
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' you are a lucky young m a n to m e e t wi th an a p p o i n t m e n t of the kind 

whi le n u m b e r s o f the profess ion hardly k n o w which way to t u r n ' . 

Cather ine O w e n , a w o m a n of F r e n c h d e s c e n t , t o o k a keen interest in her 

s o n ' s p r o g r e s s , perhaps all the m o r e n o w that her only o t h e r son, J a m e s , 

had died. She w a r n e d Richard to take great care during dissections and 

' t o m a k e a point of washing your face , n e c k , arms and hands &c every 

night b e f o r e you e n t e r b e d ' . Shrewdly she told h i m , ' o n e thing indeed 

that can n e v e r be t o o s trongly r e c o m m e n d e d to young m e n aspiring to 

rise i n their profess ion . . . i s t o b e c o m e pupils o f s o m e person already 

e m i n e n t and in high r e p u t e ; by such a course they obtain t w o great 

o b j e c t s a wel l g rounded professional k n o w l e d g e and the opportuni ty 

of b e c o m i n g k n o w n to all the fr iends and c o n n e c t i o n s of their 

i n s t r u c t o r ' . 

T h e dil igent young O w e n did n o t res tr ic t h imse l f to m e r e acquaint

ance with the fr iends and col leagues of W i l l i a m Clift at the Royal 

C o l l e g e . I t w a s n ' t long b e f o r e another oppor tuni ty a r o s e . Cl i f t ' s only 

daughter , C a r o l i n e , had b e e n hanging a pair of bel l -pulls in her m o t h e r ' s 

r o o m that she had made for a p r e s e n t . As she gathered her skirts to c o m e 

d o w n the s tep- ladder she fell a w k w a r d l y , and col lapsed with m i n o r 

in jur ies . Faced with this e m e r g e n c y , with the Cl i f ts ' only daughter 

apparent ly insensible , all not ions of social e t iquet te w e r e t h r o w n to o n e 

s ide . T h e neares t d o c t o r to hand was hastily s u m m o n e d . Caro l ine was 

laid on a chaise longue and given smel l ing-sal ts , and as she opened her 

eyes she found herse l f face to face with Richard O w e n , studiously 

at tending to her in jur ies . Perhaps disarmed by the int imacy of the situa

t ion or the u n e x p e c t e d c h a r m of the m a n , Caro l ine Clift found i t difficult 

n o t to n o t i c e her fa ther ' s young a p p r e n t i c e , and soon Richard O w e n was 

beginning to show m o r e than pol i te a t tent ion to his m a s t e r ' s daughter . 

Caro l ine Cl i f t ' s m o t h e r had very high aspirations for her daughter . A 

m a n of cons iderable i n c o m e or p r o p e r t y was the very least that she 

hoped to achieve . A j u n i o r at the m u s e u m with no accumulated wealth 

was definitely n o t her ideal son- in - law. U n d e r n o r m a l c i r cumstances , 

R ichard O w e n w o u l d n o t have m o v e d in the same c irc les as Carol ine 

Cl i f t . 
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But despite the fact that he was cons idered an inappropriate sui tor , 

O w e n cont inued to c o u r t h e r . C a r o l i n e began to w r i t e about him in her 

diary: ' R . O . gave m e a carved tor to iseshel l c o m b ' , and ' R . O . gave m e 

a vo lume of C o w p e r ' s p o e m s . ' Presumably a t her ins is tence , O w e n was 

n o w invited to the house on social occas ions to at tend musical evenings 

and dinner part ies . To the dismay of his future m o t h e r - i n - l a w , Richard 

and Carol ine w e r e engaged within three m o n t h s . By Chr is tmas 1 8 2 7 , a t 

the age of t w e n t y - t h r e e , Richard O w e n had posi t ioned h i m s e l f socially 

and professionally at the very c e n t r e of the sc ient i f ic stage in L o n d o n . 

In the m u s e u m at the Royal C o l l e g e he applied h i m s e l f with t r e m e n 

dous energy to res tor ing J o h n H u n t e r ' s c o l l e c t i o n . S u r r o u n d e d by large 

bott les o f preservat ive a lcohol and literally thousands of anatomical 

spec imens in various stages of decay , he set to w o r k on the m o n u m e n t a l 

task of preparing H u n t e r ' s w o r k s for exh ib i t ion . He rapidly w o n o v e r his 

future fa ther - in- law, w h o was great ly re l ieved to have such an able and 

enthusiastic assistant. W i l l i a m Clift descr ibed him as ' s o b e r and sedate 

very far beyond any young man I e v e r k n e w ' . 

Impressing the amiable Clift was n o t R ichard O w e n ' s sole o b j e c t . He 

soon learned that Baron G e o r g e s C u v i e r in tended to visit the Royal 

Col lege m u s e u m to update his research on fossil f ishes. And i t b e c a m e 

apparent that no o n e in the m u s e u m could speak F r e n c h , e x c e p t G i f t ' s 

studious assistant. O w e n may n o t have applied h i m s e l f in s c h o o l , b u t , 

thanks to his French m o t h e r , he was in possession of that e x t r a skill that 

could serve as his passport to the higher e c h e l o n s of Parisian intel lectual 

society . He was the obvious person to serve as host to the distinguished 

Baron. 

T h e y w e r e a strange sight: the earnest young O w e n , gangly and tal l , 

escort ing the s i x t y - o n e - y e a r - o l d B a r o n , n o w hugely fat and unkindly 

n icknamed ' the M a m m o t h ' . T h e y walked around the m u s e u m at a 

s low, regal pace in keeping with both the B a r o n ' s dignity and his physical 

l imitat ions. Still e n c u m b e r e d with an eager impat ience and annoyance at 

those w h o did not understand h i m , for the Baron to find an admir ing 

Englishman w h o n o t only unders tood a n a t o m y but also could talk as 

fluently as a F r e n c h m a n was refreshing indeed. As for R ichard O w e n , to 
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be seen convers ing on in t imate t e r m s with the great Cuvier , explaining 

the exhibi ts in another language that made all o thers redundant , was a 

victory to be savoured. To his great del ight , C u v i e r invited him to visit 

the M u s e u m National the fo l lowing year . 

On his arrival in Paris the n e x t s u m m e r , as he was alighting f r o m his 

carr iage , O w e n was to ld o f i l luminat ions and f i reworks that w e r e about 

to take p lace . J o s t l e d by the c r o w d s and narrowly avoiding the carts , he 

hurr ied to the Place Louis X V , and ' o n a sudden t u r n , found m yse l f in 

the m o s t beautiful place in the w o r l d , amongst the noble walks, statues, 

fountains , glassy pools . . . o f the Jardin des Tui ler ies . . . A gun fired 

and a r o c k e t shot up f r o m the front of the Palace , which was answered 

by an i m m e n s e flight of r o c k e t s , r e d , g r e e n and blue balls f rom the Pont 

de la R e v o l u t i o n . . . then c a m e a s h o w e r of lights that made it brill iant 

dayl ight . ' As he w a t c h e d the spectacular display he could not fail to be 

thr i l led. It was an auspicious start to his visit. 

T h e n e x t day, he was ushered into Baron G e o r g e s C u v i e r ' s inner 

sanctum at the M u s e u m National d ' H i s t o i r e Nature l l e . O w e n descr ibed 

the w o r k in progress on H u n t e r ' s c o l l e c t i o n and deferent ial ly passed on 

W i l l i a m Cl i f t ' s r espec t s . C u v i e r personal ly showed him around the 

m u s e u m and urged him to visit w h e n e v e r he pleased. Dur ing his several 

m o n t h s in Paris , O w e n b e c a m e a w e l c o m e visi tor at the B a r o n ' s famous 

Saturday evening so i rees . He a t tended C u v i e r ' s l ec tures and even 

w o r k e d in the dissect ing r o o m s and public galleries of the m u s e u m 

alongside the great m a n ' s assistants. 

T h e ex tens ive c o l l e c t i o n of fossils in Paris m a d e a lasting impression 

on O w e n . He b e c a m e aware that behind C u v i e r ' s great success was 

this ex t raord inary m u s e u m , the bes t of its kind in the w o r l d : a great 

cathedral Pilled wi th the t rophies of the natural w o r l d , whose airy corr i 

dors and high-vaulted ceil ings w e r e c r a m m e d with the m o s t remarkable 

c rea tures k n o w n to s c i e n c e . T h e r e was nothing c o m p a r a b l e to this in 

England — y e t . 

His m o t h e r f o l l o w e d d e v e l o p m e n t s in O w e n ' s c a r e e r with delight: 

' Y o u r be ing n o t i c e d by C u v i e r was for tunate i n d e e d , ' w r o t e Cather ine 

O w e n , 'and your having access to his m u s e u m would be an advantage in 
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your profession on many a c c o u n t s , and I trust you will reap the benef i t 

of i t u l t imate ly . ' Already, O w e n had posi t ioned h i m s e l f a t the f o r e 

front of anatomical research and taken lessons f r o m the great Baron 

himself . T h e nor thern boy w h o had b e e n forecast to ' c o m e to a bad e n d ' 

was doing rather w e l l , and this was only the beginning. 
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The Fiend 

O ' e r bog or steep, through strait, rough, dense, or rare, 

With head, hands, wings, or feet pursues his way, 

And swims or sinks, or wades, or creeps, or Hies. 

Milton, Paradise Lost, Book II 

While R ichard O w e n was i m m e r s e d in preparing H u n t e r ' s cata

logues , familiarising h i m s e l f with the anatomy of living animals , 

geologists cont inued to e x p o s e e v e r m o r e tantalising clues to the ancient 

c r e a t u r e s . I t had long b e e n k n o w n that a m o n g the m o r e curious remains 

e m b e d d e d on the shore a t L y m e Regis w e r e n u m e r o u s dark-grey s tones , 

l ike o b l o n g pebbles or kidney pota toes and m a r ke d with distinctive 

w h o r l s . Initially they w e r e called ' B e / o a r s t o n e s ' fo l lowing Wi l l iam 

Buck land ' s observat ion , to his s o m e w h a t b e m u s e d col leagues at the 

G e o l o g i c a l S o c i e t y , that they r e s e m b l e d ' the c o n c r e t i o n s in the gall

b ladder o f the Bezoar goat , o n c e so c e l e b r a t e d in m e d i c i n e ' . T h e exper t s 

w e r e qui te baffled as to h o w these ex t raordinary artefacts fitted into the 

ancient w o r l d . 

At f irst , Buckland thought that the cur ious ripples on the surface of the 

bezoars had b e e n crea ted by the act ion of waves on soft clays. Gideon 

Mante l l had found similar fossils with m a r k e d whor ls in the sandstone of 

the T i lga te F o r e s t . He discussed t h e m with Buckland, and they realised 

that the bezoars w e r e m o r e f requent ly found in strata that w e r e rich in 

animal fossils. Buckland was already familiar with the petrif ied faeces of 

hyenas f r o m his study of the cave in K i r k d a l e , and it o c c u r r e d to him that 
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the e x c r e m e n t of ancient sea lizards e m b e d d e d in the o lder Secondary 

r o c k at L y m e could also have b e e n fossil ised. This opinion was further 

substantiated by Mary Anning , w h o n o t i c e d the bezoars w e r e c o m m o n 

inside the ichthyosaurs , usually in the a b d o m e n near the r ib -cage or pelvis . 

I t b e c a m e increasingly evident that these w e r e , i n d e e d , fossil faeces , the 

spiral markings f o r m e d by their passage through the intest ines . 

T h e s tones , which soon b e c a m e k n o w n as ' c o p r o l i t e s ' , revealed the 

partially digested remains of food that had b e e n d e v o u r e d by the 

m o n s t e r s o f the ancient w o r l d . ' D i s p e r s e d irregularly and abundantly 

throughout these petr i f ied faeces are the scales , and occasional ly the 

teeth and bones o f f i shes , ' observed the R e v e r e n d Buck land , ' that s e e m 

to have passed undigested through the bodies of the Saur ians . ' He sent 

s o m e coprol i tes for chemica l analysis to Dr W i l l i a m W o l l a s t o n , a fr iend 

at the Geologica l Soc ie ty . W o l l a s t o n soon r e p o r t e d that the spe c im e ns 

w e r e rich in phosphate of l i m e , suggesting that a large p r o p o r t i o n of the 

Saurian diet had been the b o n e s of o t h e r c r e a t u r e s . 

W i t h i n geological c i rc les in Georg ian England the n e w sc ience o f 

copro logy was s o m e w h a t h a m p e r e d , s ince i t was d e e m e d t o o indel icate 

to discuss. ' T h o u g h such mat ters may be i n t e r e s t i n g , ' W o l l a s t o n warned 

Buckland, ' it may be as wel l for you and me n o t to have the reputat ion 

o f t o o frequent ly and t o o minute ly e x a m i n i n g faecal p r o d u c t s . ' 

Buckland, h o w e v e r , j u m p e d right into the study of ' c o p r o l o g y ' wi th his 

usual abundant enthusiasm. ' W h e n we see the body of an Ichthyosaurus 

still containing the food it had eaten just b e f o r e its d e a t h , ' he said, ' t en 

thousand, or m o r e than ten thousand t i m e s ten thousand years a g o , all 

these vast intervals s e e m annihi lated, c o m e t o g e t h e r , disappear , and we 

are a lmost brought into as i m m e d i a t e c o n t a c t with events of i m 

measurably distant per iods as with the affairs of y e s t e r d a y . ' He spent 

weeks with Mary Anning studying the many bezoar spec imens found at 

L y m e . Although most copro l i tes w e r e four to six inches long, ' s o m e are 

much larger , and bear a due p r o p o r t i o n to the gigantic cal ibre of the 

largest Ichthyosauri , ' observed the professor . ' S o m e are flat and a m o r 

phous, as if the substance had b e e n voided in a semi- f luid s ta te , o thers 

are f lattened by pressure of the sha le . ' 
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W i l l i a m C o n y b e a r e i n f o r m e d him that similar bezoars could be found 

near Br is to l , and soon Buckland was travel l ing the length and breadth of 

the c o u n t r y trying to f ind fossil faeces in their di f ferent format ions . At 

O x f o r d , his latest a c a d e m i c pursuit c o u l d n ' t fail to attract a t tent ion , and 

i t even inspired s o m e of Buck land ' s co l leagues , including o n e John Shute 

D u n c a n , to poe t ry of a s o r t : 

A p p r o a c h , approach ingenuous youth 

And learn this fundamental t ruth 

T h e n o b l e sc ience o f geology 

Is f i rmly b o t t o m e d on C o p r o l o g y 

Buck land ' s research revealed a disturbing image of the ancient oceans , 

with sea lizards l o c k e d in an unending and vicious carnivorous c o m b a t . 

S o m e copro l i t es conta ined the undigested ver tebrae and teeth of small 

' S a t a n ' s c r e a t u r e s ' : t h e i c h t h y o s a u r l i g h t i n g the p l e s i o s a u r 

f r o m F i g u i e r ' s The World before the Deluge, 1 8 6 6 . 
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ichthyosaurs. ' T h e s e m o n s t e r s of the d e e p may have devoured the 

smaller and w e a k e r o f the i r o w n s p e c i e s , ' expla ined Buckland. Miss 

Anning, he r e m a r k e d , had found t w o copro l i t es t o g e t h e r , c lose to the 

skeleton of an Ichthyosaurus, 'as if they had b e e n voided by it in the strug

gles o f d e a t h ' . 

F o r Buckland, the copro l i t es w e r e p r o o f o f ' r e c o r d s o f w a r f a r e , 

waged by successive genera t ions of inhabitants o f o u r planet on o n e 

another . . . T h e general law of N a t u r e which bids all to eat and be eaten 

in turn is shown to have b e e n c o - e x t e n s i v e with animal e x i s t e n c e on our 

g l o b e . ' This f o r m e r c rea t ion in which such horr i f ic carnage was part of 

daily life was inexpl i cab le . T h e sheer ungodliness of these cannibal ist ic 

sea c rea tures , with their smil ing jaws and m o n s t e r appet i tes , beggared 

bel ief . As the geological enthusiast and a m a t e u r c o l l e c t o r T h o m a s 

Hawkins pointed o u t , these w e r e m o r e like Satan 's c r e a t u r e s : ' a r m e d 

with all the virility of Evil , instant sprung, Satan s e e m s to have b e e n 

thrice seized, generat ing H o r r o r s and realising a t e e m i n g Spawn fi t ted 

for the lowes t abysm o f C h a o s ! ' W h y w o u l d G o d c r e a t e such hideous 

monsters? 

I f the idea of an ancient o c e a n fi l led with Satan 's c rea tures was 

perplexing e n o u g h , a t t e m p t s to r e c o n s t r u c t life on land proved even 

m o r e unsuccessful . In L y m e Regis t h e r e w e r e e n t i r e ske le tons that 

showed what the sea lizards w e r e like and n o w even fossil faeces 

that graphically revealed the i r co lourful eating habits . But in the 

Ti lgate Fores t in Sussex there w e r e no c o m p l e t e ske le tons ; every frag

m e n t of fossil ev idence was scat tered and bur ied within layer upon 

layer o f r o c k . 

After his success at the Royal S o c i e t y , Mante l l e m b a r k e d on a second 

b o o k in which he was d e t e r m i n e d to provide a c o m p l e t e survey of the 

Ti lgate Fores t o f the W e a l d . To help him i n t e r p r e t the fossil e v i d e n c e , 

when he found t i m e f r o m his pract ice he e x t e n d e d his n e t w o r k of c o r r e s 

pondents . Apart f r o m his familiar acquaintances such as the W i l t s h i r e 

co l l ec tor Etheldred B e n e t t , he was wri t ing to m e m b e r s o f the Geologica l 

Society such as Charles Lyell and W i l l i a m F i t t o n , and to Davies G i l b e r t 

at the Royal Soc ie ty . He also established fore ign c o r r e s p o n d e n t s ' o f the 
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first o r d e r ' , including G e o r g e s Cuvier and his col league at the national 

m u s e u m in Paris , Adolphe B r o n g n i a r t , p i o n e e r in fossil botany . 

By the m i d - 1 8 2 0 s , Adolphe B r o n g n i a r t ' s research on fossil plants was 

reveal ing tantalising gl impses of a history of plant life on the land. The 

oldest r o c k s of al l , the Pr imary r o c k s , w e r e total ly devoid of any signs of 

l i fe . Above these in the u p p e r m o s t layers of the ancient Transi t ion r o c k , 

Brongniar t identi f ied s imple plants showing little variety, such as 

m o s s e s . T h e f i rs t coni fers m a d e an appearance towards the end of the 

Trans i t ion ser ies . A b o v e this , in the highly stratif ied Secondary rock 

format ions w h e r e rept i les w e r e being u n c o v e r e d , t r e e - f e r n s and conifers 

d o m i n a t e d the vegetat ion and vast forests f lourished. Above this level in 

the geological s e q u e n c e , in the Ter t ia ry r o c k s , he found f lowering 

plants . 

T h e history of plant l i fe , said B r o n g n i a r t , was o n e of increasing 

c o m p l e x i t y o f f o r m s . S o m e o f the oldest and m o s t primit ive forms , 

including ferns , horsetai ls and mosses , r e p r o d u c e d simply by means of 

spores . Af te r this , the g y m n o s p e r m s such as coni fers appeared; these had 

big naked seeds in their c o n e s . Last of all to m a k e their appearance in the 

fossil r e c o r d w e r e the f lower ing plants k n o w n as angiosperms . T h e s e are 

m o r e c o m p l e x in that they have male and female seeds and can repro

d u c e sexual ly , with wind or insects disseminat ing their seeds and fruits. 

B r o n g n i a r t ' s research s h o w e d that plant life had changed over t i m e ; i t 

was , in s o m e way , progress ive . 

He l inked these changes in plant life to di f ferent condit ions on the 

surface of the ear th . His research into fossil plants buried in the coal 

m e a s u r e s , low d o w n in the Secondary series of r o c k s , c o n f i r m e d evi

d e n c e p r o d u c e d by M a n t e l l , Buckland and many others that the ancient 

g lobe was m u c h h o t t e r than the p r e s e n t . T h e giant t ree - fe rns and c lub-

m o s s e s that Brongniar t found in the coal measures b o r e most 

r e s e m b l a n c e to plants f r o m lush, t ropical ra in- fores ts . He conc luded that 

early in the history of the g l o b e there had b e e n h o t t e r condit ions and a 

smal ler variety of plant l i fe. M u c h la ter , the earth coo led and plant life 

diversif ied. 

G i d e o n Mante l l sent fossils to Brongniar t in Paris , w h o helped him 
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identify m o r e ancient plants f r o m the Secondary strata o f the W e a l d . 

Mantel l had found intriguing ob long fossils like fruits , which he thought 

might be palm k e r n e l s . E m b e d d e d with t h e m , cr iss-cross ing the s tone in 

a n e t w o r k o f l ines , w e r e the impress ions o f s e g m e n t e d s t e m s . W i t h 

Brongniar t ' s he lp , the ' f rui ts ' w e r e identi f ied as the tubers of horsetai ls , 

or Equisetum. O n e species that Mante l l found in grea t abundance he 

named after his f r iend: Equisetum lyellii. 

Apart f rom giant horsetai ls with the i r tal l , spiky s tems and t u b e r s , 

there w e r e coni fers , cycads and above all , ferns in such profusion that , 

Mantel l o b s e r v e d , ' n o cons iderable b l o c k o f s tone i s w i t h o u t t races o f 

t h e m ' . S o m e o f the ferns , he t h o u g h t , b e l o n g e d to variet ies that g r e w to 

only three or four f e e t , while the t r e e - f e r n s could reach for ty fee t . T h e 

fronds of the ferns , he o b s e r v e d , ' appear to be very dist inct f r o m those 

of r e c e n t ferns . This i s yet a n o t h e r instance of the d i f fe rence exist ing 

b e t w e e n the vegetat ion o f the ancient and m o d e r n condi t ion o f the 

p lanet . ' T h e earth of ant iquity , with its high t e m p e r a t u r e s and strange 

vegetat ion, was , he thought , 'whol ly di f ferent f r o m its present s ta te ' and 

was 'probably unfit for the habitat ion of c rea tures of a m o r e p e r f e c t 

organisat ion ' . 

B y 1 8 2 6 , f r o m dental ev idence a l o n e , Mante l l suspected that a t least 

four dif ferent species of rept i les had o n c e thrived in the tropical forest 

that had covered the ancient W e a l d : c r o c o d i l e s , ples iosaurs , Megalosaurus 

and Iguanodon. T h e t e e t h , he said, in both ' f o r m and s t ruc ture present 

such striking di f ferences as to be readily distinguished f r o m each o t h e r 

and f r o m those of exist ing s p e c i e s ' . But there the trail to r e c o n s t r u c t the 

ancient skele tons always s t o p p e d . I t was very hard with any scientif ic 

honesty to classify the b o n e s that he had found. ' T h e fossil b o n e s possess 

so many characters in c o m m o n , that w h e n we cons idered the b r o k e n and 

detached state in which they o c c u r and the i r i n t e r m i x t u r e with the debris 

of tur t les , vegetables fishes and she l l s , ' Mante l l w r o t e , ' the difficulty of 

the a t tempt to identify the b o n e s of the respect ive animals s e e m s a lmost 

i n s u r m o u n t a b l e . ' 

S o m e of the b o n e s that Buckland appropr ia ted to Megalosaurus, 

Mantel l thought possibly be longed to o n e o f the o t h e r spec ies . O n c e , 
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The popular impression of Megalosaurus, featured in 

the Penny Magazine, 1 8 3 3 . 

w h e n the R e v e r e n d C o n y b e a r e visited L e w e s , they w e n t through the 

ent i re c o l l e c t i o n of v e r t e b r a e , separating out those that might have 

b e l o n g e d to the c r o c o d i l e , Plesiosaurus and Megalosaurus. Having done so , 

several e n o r m o u s v e r t e b r a e r e m a i n e d , s o m e ten inches wide . ' F r o m 

the i r e n o r m o u s m a g n i t u d e , ' Mante l l w r o t e , ' w e are induced t o re fer 

t h e m to the Iguanodon, the only o t h e r gigantic lizard of the Ti lgate 

s t r a t a . ' But w i t h o u t a c o m p l e t e s k e l e t o n , or even a few c o n n e c t e d 

b o n e s , t h e r e was no p r o o f that his in ferences w e r e c o r r e c t . W i t h these 

scraps of e v i d e n c e , he was obl iged to classify the bones under vague 

headings such as ' B o n e s whose charac ters are n o t d e t e r m i n e d ' or ' B o n e s , 

supposed t o b e re ferab le t o the I g u a n o d o n ' . 

As for discerning the heads of the giant beasts , wi thout the bones of 

the skull i t was all sheer c o n j e c t u r e . S ince the Iguanodon t e e t h w e r e 

h e r b i v o r o u s , the only i n f e r e n c e he could m a k e with cer ta inty was that 

the r e p t i l e ' s head was di f ferent f r o m anything k n o w n . 'It fo l lows 

f r o m the pecul iar s t r u c t u r e of the fossil t ee th a l o n e , ' he reasoned , ' that 

the musc les which m o v e d the jaws and the b o n e s to which they w e r e 
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at tached, w e r e widely di f ferent f r o m those of any of the living lizards 

and consequent ly the f o r m of the head of the Iguanodon m u s t have . . . 

differed f r o m those o f exis t ing r e p t i l e s . ' But h o w to p ic ture the muscles 

of the face , the soft t issue of the c h e e k s , the t o n g u e and lips? I t was 

utterly baffling. 

T h e only o t h e r c lue to the shape of Iguanodon that Mante l l possessed 

was the horn that cur ious appendage originally c i ted as ev idence that 

the u n k n o w n herb ivore was a r h i n o c e r o s . W h e n he r e t u r n e d to the 

Hunterian M u s e u m in 1 8 2 c , he d iscovered that there was a species of 

iguana that had a horn on the forehead , ra ther l ike a m o d e s t u n i c o r n . 

' B e t w e e n the eyes and nostr i l s , are seated four ra ther large scaly, t u b e r 

c les ; behind which rises an osseous conical h o r n , ' he o b s e r v e d . ' T h a t our 

fossil was such an appendage there can be no d o u b t . ' 

Even though the ev idence on their a n a t o m y was so sparse , the size 

and majesty of what had o n c e been living beasts always held him in 

thral l . T h e thigh b o n e of Iguanodon, he w r o t e , was so ' m o n s t r o u s . . . 

[that] w e r e i t c lo thed with musc les and i n t e g u m e n t s of suitable p r o 

port ions , w h e r e is the living animal , with a thigh that could rival this 

e x t r e m i t y of a lizard of the pr imit ive ages of the w o r l d ? ' Even the m e t a 

tarsals, the bones in the sole of the foot b e t w e e n the ankle and the digits , 

w e r e ' so large that they appear m o r e like the b o n e s o f m a m m o t h s or 

elephants than o f r e p t i l e s ' . O n e o f these metatarsa l f ragments was m o r e 

than four inches long and th i r teen inches in c i r c u m f e r e n c e . ' W e r e we to 

calculate the probable magni tude of the original animal f r o m the data 

which this metatarsal b o n e a f fords , ' he r e m a r k e d , ' o u r readers might 

well e x c l a i m that the realit ies o f G e o l o g y far e x c e e d the f ict ions of 

r o m a n c e ! ' 

As i f to add to the far - fe tched image of this ancient w o r l d , he was 

struck by another bizarre observat ion . ' T h e organic remains of the 

Ti lgate Fores t are exceedingly n u m e r o u s , ' he w r o t e in 1 8 2 6 . In every pit 

he investigated at T i lgate the l o w e r layers of bluish-grey sandstone had 

c o m p a c t e d into c o n g l o m e r a t e . Th is ' c o n g l o m e r a t e ' was so r ich in animal 

fossils that the larger pebbles s e e m e d to be c o m p o s e d principally of 

fragments of bones and sandstone even the f iner parts w e r e f o r m e d 
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of ground-up b o n e s , t e e t h and sand. T h e lonely s tone quarries which 

n o w e c h o e d to the sound of his chisel told of a t i m e when ancient life was 

prolific. 

Although this e v e r - p r e s e n t anc ient w o r l d c la imed his a t tent ion , d o m 

inated his menta l and imaginative l i fe , the endless c o m m i t m e n t s of 

M a n t e l l ' s pract ice had to c o m e f i rs t . He kept up to date with the latest 

medica l d e v e l o p m e n t s , and was o n e of the f i rs t to use the n e w drug 

' e r g o t of r y e ' in cases of p r o l o n g e d labour , publishing his successful 

results in the London Medical Gazette. At this point he had at tended almost 

t w o and a half thousand del iver ies . And for the p o o r he was still the first 

p o r t of call for count less g r u e s o m e medica l e m e r g e n c i e s in the distr ict : 

' P e r f o r m e d an opera t ion on Funne l l ' s b o y ; the removal of a very large 

"fungus h a e m a t o d e s " f r o m the back of the head; nearly t w o pounds in 

w e i g h t , ' h e r e c o r d e d . O n a n o t h e r o c c a s i o n , 'with H e y ' s saw, r e m o v e d 

several por t ions of skull that had b e e n forced into the brain . A b o y , 16 

years old crushed by a h o r s e , died n e x t m o r n i n g . ' R a t h e r m o r e success

fully, he dealt with a ' M r W e l l e r of S o u t h o v e r w h o m e t with a frightful 

acc ident ; f r o m the discharge of a gun loaded with shot ; he shattered his 

left a r m , w o u n d e d his thigh m o s t severely and in jured his face and eyes . 

I amputa ted the f o r e a r m in the p r e s e n c e of Mr Hodson w h o was pleased 

with my d e x t e r i t y ; at present the case is going on w e l l . ' 

And he still made t i m e to i n t e r v e n e in cases of social jus t ice . In 1 8 2 6 

a p o o r w o m a n , Hannah Russe l l , and h e r lodger w e r e sentenced to death 

by hanging, accused of m u r d e r i n g her husband. He had col lapsed sud

denly and died whi le stealing a sackful of c o r n f r o m a neighbouring farm 

in the middle of the night . I t was thought that Hannah and her lodger 

w e r e having an affair and had conspired t o g e t h e r to poison him with 

arsenic . W i t n e s s e s argued that Hannah Russell had bought 'po ison ' at 

the village shop; a n o t h e r witness insisted that she had been seen 

spreading a whi te p o w d e r on a sl ice of bread and b u t t e r , which Hannah 

had c la imed was for the m i c e . M a n t e l l , w h o had e n t e r e d the c o u r t r o o m 

purely by c h a n c e , was c o n c e r n e d at the scanty medical evidence on 

which the death s e n t e n c e s w e r e i m p o s e d . He carr ied out m o r e investi

gations and proved that her husband had in fact died of heart disease, 
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having suffered f r o m angina for a few years . His ev idence was 

compel l ing , and as a result Hannah Russel l was given a f ree pardon. 

Unfor tunate ly , the pardon was t o o late for the young l o d g e r ; within a 

w e e k of the first s e n t e n c e , he had already b e e n e x e c u t e d . 

Against this burden of responsibi l i t ies , the research for his second 

b o o k on the Ti lgate Fores t was cont inual ly delayed and he had l itt le t i m e 

to wr i te to potential subscr ibers . I t is l ikely, t o o , that f r o m the late 

18 2 os his wife Mary was putt ing him under cons iderable pressure to give 

up geology and c o n c e n t r a t e on m e d i c i n e . 'Th is is the last v o l u m e , in all 

probabilitv that I shall e v e r publish on g e o l o g y , ' Mante l l w r o t e as he 

prepared the in t roduct ion to his b o o k . ' In teres t ing and n u m e r o u s as are 

the rel ics of a f o r m e r w o r l d which my h u m b l e labours have brought to 

light they are , in t ruth , but m e r e indications of the vast and i m p o r t a n t 

geological treasures which remain to r e w a r d m o r e ac t ive , judic ious and 

ex tended researches than m i n e . ' 

Since the arrival of his third chi ld , Hannah Mat i lda , in N o v e m b e r 

1 8 2 2 , Mante l l ' s family responsibi l i t ies w e r e only t o o c lear . H e was very 

fond of his t h r e e ch i ldren . S o m e t i m e s they w o u l d a c c o m p a n y h i m , 

explor ing local sites and quarr ies , rambl ing on the beach in search of 

fossils, and occasional ly they jo ined their father on tr ips to L o n d o n . 

Hannah was r e n o w n e d for h e r c h a r m and her gent le n a t u r e , and i t was 

quite c lear that she was his favouri te : he always r e f e r r e d to her in his 

diary as ' m y darling child Hannah ' or ' m y s w e e t H a n n a h ' . 

Mante l l ' s Illustrations of the Geology of Sussex was finally published in 

January 1 8 2 7 . In i t he out l ined the years of painstaking research spent 

classifying the Sussex r o c k s . A l m o s t half the b o o k was devoted to 

summaris ing the details of the saurian animals he had found, which could 

n o w be cor rec t ly n a m e d and identi f ied. He c o n f i r m e d that at least four 

types of giant saurian had o n c e thr ived in the W e a l d : anc ient species of 

c rocodi les , Megalosaurus, Iguanodon and Plesiosaurus. He descr ibed h o w 

these creatures w e r e found, a t t e m p t e d to assign b o n e s to each , and 

discussed the difficulties involved in such classif icat ion. 

As he s t rove to convey his e x c i t e m e n t , he built up a vivid p ic ture of 

the ancient w o r l d . 
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C o n s i d e r an estuary, f o r m e d by a mighty r iver f lowing, in a 

tropical c l i m a t e , o v e r sandstone rocks . . . through a country 

c lo thed with pa lms , a r b o r e s c e n t ferns . . . and inhabited by 

tur t les , c rocodi les and o t h e r amphibious rept i les . . . T h e 

gigantic Megalosaurus and the yet m o r e gigantic Iguanodon, to 

w h o m the groves o f palms and a r b o r e s c e n t ferns would be m e r e 

beds o f r e e d s , m u s t have b e e n of such prodigious magnitude that 

the exist ing animal c rea t ion p r e s e n t us with no fit ob jec t s of 

c o m p a r i s o n . Imagine an animal of the lizard t r i b e , three or four 

t i m e s as large as the largest c r o c o d i l e , having j a w s , with teeth 

equal in size to the incisors of the r h i n o c e r o s and cres ted with 

h o r n s ; such a c r e a t u r e m u s t have b e e n the Iguanodon! N o r w e r e 

the inhabitants of the waters m u c h less w o n d e r f u l ; witness the 

Plesiosaurus which only requi red wings to be a flying dragon. 

T h i s , the first publ icat ion dealing principally with giant fossi l rept i les , 

has recent ly b e e n descr ibed by M a n t e l l ' s b iographer Dennis Dean as ' the 

rarest and m o s t his tor ic dinosaur b o o k in Engl i sh ' . But in 1 8 2 7 , as the 

m o n t h s w o r e o n , hardly any interes t could be d iscerned . This may have 

b e e n part ly due to the fact that M a n t e l l ' s d iscover ies w e r e still presented 

in the c o n t e x t of the local geo logy of Sussex , as shown by the b o o k ' s 

lengthy sub- t i t l e , A general view of the geological relations of the South-

Eastern part of England with figures and descriptions of the Fossils of the Tilgate 

Forest. T h e significance and universality of the beasts he was describing 

w e r e n o t yet r e c o g n i s e d . 

In addit ion, the b o o k was cost ly for the publ ishers , Lupton R e l f e , to 

p r o d u c e . O n l y a hundred and fifty copies w e r e ever pr in ted , and sales 

w e r e s l o w . F o r M a n t e l l , this failure af ter all his Herculean ef forts , 

c o m b i n e d with his w i f e ' s cont inued protests over his c o m m i t m e n t to 

g e o l o g y , was beginning to put a strain on his marr iage . 

Short ly af ter the bir th of their fourth chi ld, Reginald Nevi l le , in 

August 1 8 2 7 , M a r y Mante l l began to spend longer per iods away f rom 

her husband. ' S o many vexat ions have bese t m e , ' Mante l l conl ided in his 

diary in the S e p t e m b e r , ' that I have not had the incl ination to r e c o r d days 
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o f w r e t c h e d n e s s , the d isappointment o f every long cher ished h o p e . ' B y 

the autumn i t was b e c o m i n g crysta l -c lear that this b o o k was even m o r e 

of a financial failure than his first . O n l y fifty w e r e e v e r sold. Jus t b e f o r e 

Chris tmas Mary w e n t to stay with her o w n family and r e m a i n e d away for 

w e e k s . 'Grac ious heaven , Oh re l ieve me f r o m the pangs I n o w suf fer , ' 

w r o t e Mante l l . 

A year la ter , a startl ing n e w discovery on the shore at L y m e d r e w at ten

tion o n c e m o r e t o the strange lost w o r l d o f rept i les . I n D e c e m b e r 1 8 2 8 , 

Mary Anning u n c o v e r e d the fragile remains of an unearthly c r e a t u r e 

f rom a distant t i m e that s e e m e d part v a m p i r e - b a t , part r e p t i l e , bear ing 

no r e s e m b l a n c e to anvthing she had seen b e f o r e . U n l i k e the giant sea 

lizards, the ghostly re l i c that e m e r g e d f r o m its l i m e s t o n e grave on the 

Reptiles Restored by George Scharf, showing, on the left, Mantell's 

conception of the Iguanodon as a giant lizard. 
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shore was slight and misshapen , the f ine e longated bones dislocated, 

c o m p r e s s e d over the mi l lennia a t a w k w a r d angles to each o t h e r . T h e 

head was missing ent i re ly . 

Like s o m e bird of p r e y , n o t m u c h larger than a raven, this flimsy 

assor tment of f ragments of b o n e , hints of c law and wing, was an un

e x p e c t e d n e w reve la t ion . Fragments o f h o l l o w , l ight, b ird- l ike bones 

had b e e n r e p o r t e d b e f o r e a t L y m e , but the i r identity had not been 

c o n f i r m e d . W i l l i a m Buckland hurr ied to see the ev idence : 'Miss Mary 

Anning . . . has recent ly found the ske le ton of an u n k n o w n species of 

that m o s t rare and curious of all r e p t i l e s , ' he d e c l a r e d , 'which has yet 

only b e e n recognised in the l i m e s t o n e beds of Aichstedt and Solnhofen: 

the P t e r o d a c t y l u s . ' 

Fifty years ear l i e r , an Italian natural ist , C o s m o Alessandro Col l ini , 

had u n c o v e r e d the f ragmentary remains of a b ird- l ike c rea ture in a 

quarry near So lnhofen in Bavaria. Coll ini had placed the strange fossil in 

the Grand Ducal M u s e u m at M a n n h e i m , w h e r e i t was identif ied as an 

ancient aquatic animal . O t h e r s maintained it could be a b i rd , a bat , 

perhaps even a n e w kind of vampire - l ike beast . In 1 8 0 9 , G e o r g e s Cuvier 

had also studied the Bavarian fossil and conc luded f r o m the s tructure of 

the j a w and skull that this was a rept i le . He had been intrigued by the 

fourth f inger of the animal , which was great ly e l o n g a t e d . He had specu

lated that this f inger had o n c e supported a wing . Indeed, the lightness of 

the b o n e and its conf igurat ion suggested this odd c r e a t u r e could fly. Of 

all the beings in the ancient w o r l d , he had d e c l a r e d , this was ' in-

contes tab ly the m o s t e x t r a o r d i n a r y ' : it was ajlying reptile. He had named 

it the 'Pterodactylus', or ' w i n g finger' . 

C u v i e r ' s highly original observat ions w e r e disputed. S o m e G e r m a n 

natural ists , such as J o h a n n e s W a g l c r , still bel ieved that the Pterodactylus 

was aquat ic . W a g l e r thought i t had similarit ies to the skele ton of the 

ichthyosaur , or sea l izard, and tr ied to r e c o n s t r u c t the Pterodactylus fossils 

as though the c r e a t u r e m o v e d like a swan in the w a t e r , its long arms 

serving as f l ippers , l ike a p e n g u i n ' s . Although Mary Anning 's n e w 

c r e a t u r e , n a m e d Pterodactylus macronyx by B u c k l a n d , was m o r e perfect ly 

preserved than the ear l ier fossils, the uncer ta inty o v e r the nature of the 
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beast pers is ted. T h e m a t t e r was only reso lved ten years la ter , w h e n i t 

was observed that Pterodactylus b o n e s had air ducts to l ighten the 

ske le ton. This pointed to C u v i e r ' s c o n c l u s i o n : the rept i le was c rea ted 

for flight. 

T h e flying rept i le , the f i rs t to be identi f ied in England, helped to 

revive the Annings ' flagging for tunes . T h e y had again hit on hard t i m e s , 

since demand for the giant sea lizards was slacking and many of their 

patrons had suffered their o w n f inancia l cr ises . R ichard G r e n v i l l e , i s t 

D u k e of Buck ingham, w h o had previously bought several o f the Annings ' 

fossils, found h imse l f in such s tra i tened c i r c u m s t a n c e s by the m i d - 1 8 2 o s 

that he could no longer bid for t h e m . I t t ranspired that the D u k e had 

squandered m u c h of his weal th on luxur ious e n t e r t a i n m e n t and 

purchases of ' f ine w o r k s ' . In o r d e r to escape the n o t inconsiderable 

embarrassment for an ar is tocrat of be ing pursued by c r e d i t o r s , he o f ten 

found i t convenient to spend long per iods away on his yacht . T h e 

Annings had also b e e n patronised by the Bristol Inst i tut ion, but this , t o o , 

was facing a financial crisis s ince several local banks had col lapsed after 

damaging speculat ion in the London m a r k e t s . 

S ince even the British M u s e u m was unable to find the funds to buy the 

Pterodactylus, W i l l i a m Buckland bought the n e w c r e a t u r e himsel f . At the 

Geological Soc ie ty , he descr ibed it in vivid t e r m s to his co l leagues : 

T h e Pterodactylus s o m e w h a t r e s e m b l e d our m o d e r n bats and 

vampires , but had its beak e longated like the bill of the w o o d 

c o c k and was a r m e d with tee th like the snout of a c r o c o d i l e ; its 

v e r t e b r a e , r ibs , pelvis , legs and feet r e s e m b l e d those of a l izard; 

its three anter ior f ingers t e r m i n a t e d in long h o o k e d c laws like 

that on the fore - f inger of a bat ; and o v e r its b o d y was a cover ing 

. . . o f scaly a r m o u r like that o f an Iguana; in short i t was a 

m o n s t e r resembl ing nothing that has e v e r b e e n seen or h e a r d - o f 

upon earth e x c e p t i n g the dragons of r o m a n c e and heraldry . 

He explained that the wings , w h e n unfo lded , must have reached a span 

of four fee t . T h e o t h e r three f ingers t e r m i n a t e d in very long paws with 
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Duria Antiquior or Ancient Dorsetshire by Henry de la Beche, 

i 8 3 0 , portraying the carnivorous warfare of the ancient ocean. 

which the c r e a t u r e could c r e e p or c l i m b or suspend i tself f r o m t rees . 

' T h u s like M i l t o n ' s F i e n d , ' dec lared the R e v e r e n d Buckland, 'this 

strange tenant o f the infant w o r l d " W i t h head , hands, wings , or feet 

pursues his w a y , / A n d s w i m s o r sinks, o r w a d e s , o r c r e e p s , o r f l i e s . " ' 

T h e s e vampire - l ike f lying-rept i les wi th the i r huge eyes and sharp 

t e e t h and c l a w s , captured the publ i c ' s imaginat ion. ' T h e y w e r e nature ' s 

first a t t empts at anything in the b i rd l i n e , ' Charles D i c k e n s w r o t e later . 

'Ev en i f p r e - A d a m i t e m a n is e v e r proved to have b e e n exist ing at that 

t i m e , we cannot imagine his wife making pets o f t h e m , or his chi ldren 

liking to have t h e m hung about the house in cages ; they have such a 

family l ikeness to the Evil Spirits w h o bese t Aeneas or Satan in an old 

i l lustrated Virgil or Paradise Lost.' Inspired by M a r y Anning 's finds, the 

geologis t H e n r y de la B e c h e p r o d u c e d an i l lustration of ancient D o r s e t , 

Duria Antiquior, depic t ing an ancient o c e a n filled with predatory 
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plesiosaurs and ichthyosaurs , locked in c o m b a t , while pterodactyls 

c irc led above . 

T h e n e w discovery brought sharply into focus the fantastic variety of 

reptilian life found in Secondary format ions throughout E u r o p e . By 

1 8 2 8 , pterodactyls had been u n c o v e r e d in the Bavarian l imestones on the 

Cont inent and in the beds at L y m e and, Buckland specula ted , the b o n e s 

of birds found in Stonesf ie ld also might b e l o n g to p terodac ty l s . Plesio

saurs, mosasaurs , ichthyosaurs and c r o c o d i l e s had c o m e to light in 

France and southern England. T h e repti l ian fossils Mante l l had found in 

the W e a l d c o r r e s p o n d e d to fossils at o t h e r sites of di f ferent ages in the 

Secondary ser ies , such as the Stonesf ie ld slate and the b lue lias of L y m e . 

Gideon Mantel l fo l lowed each d e v e l o p m e n t with great in teres t . His wife 

had re turned to him and they had r e n e w e d the i r ef forts to repair any 

misunderstandings; she had even c o m e with him to the quarry , an out ing 

that Mantel l descr ibed as ' g l o r i o u s ' . Unl ike s o m e of the g e n t l e m e n 

scholars in L o n d o n , Mante l l was acute ly aware that the astonishing beasts 

that w e r e r e p o r t e d w e r e n o t isolated e x a m p l e s . F r o m his a lmost daily 

forays into the quarries of Sussex which he would n o t give up - even for 

his wife - he k n e w that repti l ian remains w e r e abundant . ' S o m e of the 

rept i les , f rom their organizat ion, have b e e n f i t ted to live in the sea o n l y , ' 

he observed , 'whi le o thers w e r e ter res t r ia l , and many w e r e inhabitants 

of rivers and lakes . ' N o w there was ev idence of rept i les in the air . 

H o w did this f i t with C u v i e r ' s 'Age of M a m m a l s ' in the m o r e r e c e n t 

Ter t iary strata , which lay above the Secondary rocks in which the 

rept i les w e r e buried? A jaw f r o m a m a m m a l , an opossum- l ike c r e a t u r e , 

had been found in the ancient r o c k at S tonesf ie ld , but apart f r o m this , 

there w e r e no m a m m a l s in the Secondary r o c k s . A dist inct o r d e r was 

beginning to e m e r g e in the fossil r e c o r d of animal life on the planet , 

much as Adolphe Brongniar t had revealed in the case of plant l i fe. 

Mantel l w r o t e : 

T h e prodigious quantity o f the remains o f these rept i les which 

has, within a comparat ive ly short per iod b e e n found in England 
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a l o n e , is truly astonishing. I f to these we add the i m m e n s e 

n u m b e r s that have b e e n discovered in F r a n c e , G e r m a n y &c and 

re f l ec t that for o n e individual found in a fossil s ta te , thousands 

m o r e must have b e e n devoured or d e c o m p o s e d ; and that even 

of those that are fossi l ised, the n u m b e r that c o m e s under the 

n o t i c e of the naturalist must be trif l ing c o m p a r e d with the quan

tit ies u n o b s e r v e d or des t royed by labourers , we shall have a 

faintest idea of the myriads of ' c r e e p i n g things ' which inhabited 

the ancient w o r l d . 

T h e ' carn ivorous carnage ' revealed by the c o p r o l i t e s , the sheer 

n u m b e r o f animal b o n e s unear thed in the Secondary r o c k o f the W e a l d , 

and the variety of repti l ian life — all this , for M a n t e l l , pointed to a bizarre 

conc lus ion . T h e r e was a per iod in the ear th ' s history w h e n ' c reeping 

things ' d o m i n a t e d the landscape. But i f s o , what was that landscape like 

and what could have happened to those bizarre and proli f ic forms of life? 

H o w had they b e e n so total ly wiped f r o m the face of the ear th , only 

tee th and b o n e s remained? 
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The Geological Age of 
Reptiles 

Art, Empire, Earth itself, to change are doomed; 

Earthquakes have raised to heaven the humble vale, 

And gulfs the mountain's mighty mass entombed, 

And where the Atlantic rolls wide continents have bloomed. 

Cited in Thoughts on a Pebble by Gideon Mantell, 1849 

While G i d e o n Mante l l was puzzling o v e r the ev idence f r o m the 

W e a l d , Charles Lyell was w o r k i n g on radical ideas that w o u l d 

help to lay the foundations of geo logy and shed n e w light on h o w the 

animals of antiquity b e c a m e e x t i n c t . Abandoning his c a r e e r at the b a r , in 

the spring of 18 2 8 he set o f f for the C o n t i n e n t with his fr iend R o d e r i c k 

Impey M u r c h i s o n . Murch ison had originally e m b a r k e d on a c a r e e r in the 

military but , like Lyel l , had suff icient weal th to pursue his fascination for 

geology. A c c o m p a n i e d by M r s M u r c h i s o n , they t o u r e d centra l France 

studying the landscape. 

As their open carriage w o u n d its s low and m e a s u r e d way through the 

French countrys ide , reveal ing its c o n t o u r s in in t imate deta i l , i t b e c a m e 

increasingly obvious to Lyell that Buckland 's theor ies of a biblical D e l u g e 

did not fit , and especially af ter their detai led study of r ivers in the 

Auvergne . F o r Buckland, valleys w e r e excavated by a single dramat ic 

event , a great cataclysm that f looded the w o r l d . At f i rst sight, s o m e of 

the spectacular valleys in the A u v e r g n e , wi th their m o d e s t s t reams 

winding their way through , appeared to support Buck land ' s v iew. T h e 

sizes of the s t reams and of the valleys w e r e u n r e l a t e d . But Charles Lyel l , 
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building on ear l ier observat ions by an a m a t e u r geologist called G e o r g e 

S c r o p e , be l ieved these format ions had nothing to do with a sudden 

D e l u g e . 

Lyell w o n d e r e d w h e t h e r the valleys w e r e f o r m e d gradually, as rivers 

in this volcanic distr ict carved their paths through successive layers of 

lava. He was s t ruck by the excavat ing p o w e r of s t reams that had been 

b l o c k e d up by solid c u r r e n t s of lava. In these cases , he could f ind no 

evidence ' that the sea, n o r any denuding w a v e , or extraordinary body of 

w a t e r , have passed o v e r t h e spot s ince the lava conso l ida ted ' . T h e 

s t reams themse lves had repeatedly r e - e x c a v a t e d a passage through a 

series of lava f l o w s , s o m e t i m e s to a great depth . 

As he e x t e n d e d his observat ions , Lyell found a site w h e r e gravels -

which Buckland w o u l d have mainta ined w e r e shifted by the waters of the 

F lood — lay beneath a volcanic deposi t in which a valley had f o r m e d . It 

was hard to explain h o w a single e v e n t , l ike the biblical F l o o d , could 

have depos i ted the gravels and s imultaneously f o r m e d a valley in strata 

o f di f ferent ages lying above t h e m . This could only f i t with Buckland's 

theor ies i f t h e r e had b e e n m o r e than o n e D e l u g e . Lyell there fore 

c o n c l u d e d that the valleys in the Auvergne w e r e n o t f o r m e d by the 

biblical F l o o d , but by eros ion f r o m local r ivers . 

W i l l i a m Buckland was riding a wave of popular appeal in England and 

was busy with his second v o l u m e of 'Reliquiae Diluvianae, or Re l ics of the 

D e l u g e ' . W h e n he heard the ev idence that Lyell and Murchison had 

u n c o v e r e d in F r a n c e , he quiet ly abandoned his plans to publish. A m o n g 

m e m b e r s o f the Geolog ica l S o c i e t y , b e l i e f in N o a h ' s F lood was increas

ingly b e c o m i n g an ar t ic le of faith, as immorta l i sed in a r h y m e by 

S h u t t l e w o r t h : ' S o m e doubts w e r e o n c e expressed about the F l o o d , / 

Buckland a r o s e , and all was c lear as — m u d ! ' W i l l i a m C o n y b e a r e , the 

parson-geologis t , rall ied to his f r iend's d e f e n c e . G e o r g e S c r o p e , 

the naturalist w h o had inf luenced Lyel l , was a m e r e ' g o o s e ' , he r e 

assured Buckland. C o n y b e a r e d r e w at tent ion to English valleys that had 

no s t reams winding through t h e m , and huge boulders dumped on the 

valley f loor . T h e s e valleys did not appear to be f o r m e d by rivers or by 

any o t h e r natural cause , but could indeed have b e e n created during a 
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great F lood . He n o w e m b a r k e d on a detai led m e m o i r examin ing valley 

format ion . 

In retal iat ion, Char les Lyell was d e t e r m i n e d to ' f r e e the sc ience f r o m 

M o s e s ' . England, he d e c l a r e d , was ' m o r e parson-r idden than any country 

in Europe e x c e p t Spa in ' , and this was de t r imenta l to scienti f ic thinking. 

W h e n R o d e r i c k Murchison r e t u r n e d to L o n d o n to r e c o v e r f r o m a fever , 

Lyell cont inued his t o u r a lone into Italy and Sici ly, re lent less ly seeking 

out any evidence that w o u l d r e m o v e the hand of G o d f r o m the features 

of the landscape. He b e c a m e i m m e r s e d in the study of every natural 

process that could conce ivably be respons ib le for a l ter ing the ear th ' s 

surface: the eros ion caused by s t r e a m s , r ivers and waves ; the gradual 

accumulat ion of sediments in deltas and on the ocean f loor ; the uplift of 

strata due to earthquakes and vo lcanoes . T h e s e , Lyell b e l i e v e d , w e r e the 

'alphabet and g r a m m a r o f g e o l o g y ' , which could c r e a t e the ' h u m b l e vale ' 

and raise the 'mighty m o u n t a i n ' . I m p e r c e p t i b l y , o v e r mil l ions of years , 

these processes could explain great changes in the ear th . T h e r e was no 

need to invoke a F lood or a series of Cuvier ian ' c a t a s t r o p h e s ' . 

Lyell argued that the present was the key to the past . All the geo log

ical processes that could be studied today had o c c u r r e d throughout 

historv and at the same r a t e . Processes such as eros ion or the a c c u m u -
j 

lation of sed iment are so s low that they are barely n o t i c e a b l e , and have 

always been so . I t was only because of gaps in the fossil r e c o r d that 

changes in the past appeared to o c c u r with dramat ic speed . Events 

separated by a great distance of t i m e s e e m e d to fo l low each o t h e r 

abruptly, lending weight to C u v i e r ' s ca tas trophes or v io lent revo lut ions . 

In fact , the surface of the earth had always b e e n sub j e c t to s low and 

steady change. 

G e o r g e s Cuvier had used his t h e o r y of catastrophes to explain e x t i n c 

t ion : 'number less living b e i n g s ' , he c l a i m e d , had b e e n des t royed by 

' terr ib le e v e n t s ' . Lyell provided a di f ferent explanat ion of e x t i n c t i o n . 

Species could only survive i f condi t ions in the i r e n v i r o n m e n t favourable 

to their ex i s tence r e m a i n e d the s a m e . S ince Lyell had shown that the 

living wor ld was constant ly changing, with geologica l processes i m 

percept ibly altering the landscape all the t i m e , habitats w e r e s o m e t i m e s 
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wiped out and species lost . Each al terat ion in a habitat would affect many 

spec ies , favouring s o m e and destroying o t h e r s , depending on the 

c o m p l e x relat ionships each animal species had with o thers . In Lyel l ' s 

v i e w , ordinary geologica l processes could explain great changes in the 

history of l i fe . F o r the first t i m e , Div ine in tervent ion was convincingly 

r e m o v e d f r o m the e a r t h ' s h is tory . 

W h e n Lyell r e t u r n e d f r o m his t o u r in January 1 8 2 9 , he began to 

prepare his ideas for a b o o k that he was planning, The Principles of Geology. 

Although i m m e r s e d in his w o r k , in M a r c h of that year he t o o k the 

t r o u b l e to w r i t e to his fr iend G i d e o n M a n t e l l . A w a r e o f the difficulties 

Mante l l faced in trying to establish a geologica l c a r e e r while coping with 

a busy medica l p r a c t i c e , in his l e t t e r he insisted that Mante l l should make 

his n a m e shine in the scienti f ic w o r l d by seizing the opportuni ty to take 

the lead in the field of fossil rept i les . 

N o w I have s w o r n wi th m y s e l f that you shall show t h e m ere 

many years w h o and what you are and put to blush the jealous 

unwil l ingness which m o s t m e t r o p o l i t a n monopol i s t s in S c i e n c e , 

b o t h in France and h e r e , exhib i t towards all such as happen not 

to b r e a t h e the i r o w n exc lus ive a t m o s p h e r e . But you must 

c o n c e n t r a t e . . . C u t out botany . . . give up all ideas of a popular 

b o o k on geo logy . . . But f r o m this m o m e n t resolve to br ing out 

a general w o r k on the sub jec t of 'Br i t ish Fossil Rept i les and Fish' 

. . . Cl i f t has no t i m e ; Buckland is divided amongst a hundred 

things and is no a n a t o m i s t . . . Y o u m u s t say nothing for a whi le . 

By this you may r e n d e r yourse l f t ruly great . . . the field is yours 

but might n o t remain o p e n many years . I t i s w o r t h y of your 

ambi t ion and the only o n e which in an equally short t i m e you 

could m a k e your o w n in England and for e v e r . 

G i d e o n Mante l l l is tened to his f r iend's advice . La ter that m o n t h he 

t o o k steps to r e d u c e his medica l w o r k l o a d , signing an a g r e e m e n t with a 

young d o c t o r , G e o r g e R i c k w a r d , w h o wished to buy a share in his Lewes 

prac t i ce . W i t h m o r e f ree t i m e , he immedia te ly set to w o r k enlarging his 
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col lec t ion of saurians. R a t h e r than displaying fossils just f r o m Sussex , he 

wanted key spec imens f r o m o t h e r i m p o r t a n t s i tes . Buck land , Murch ison 

and o t h e r friends sent donat ions ; each day b r o u g h t n e w messages f r o m 

the Lewes waggon off ice heralding the arrival o f another h a m p e r . 

In Apri l , a large b o x of seventy casts arr ived f r o m G e o r g e s C u v i e r . 

W i t h great disruption to the h o u s e h o l d , a large n e w r o o m was built o n , 

to house the e x t e n d e d c o l l e c t i o n . In J u n e , carpenters t o o k instruct ions 

on the design of many n e w cab inets . As the w o r k p r o g r e s s e d , Mante l l 

was so p r e o c c u p i e d in L e w e s that he was unable to a t tend Geologica l 

Society meet ings in L o n d o n . Lyel l ' s le t ters w e r e a w e l c o m e diversion 

that kept him i n f o r m e d of heated e x c h a n g e s , as C o n y b e a r e and Buckland 

w e r e forced to r e t r e a t f r o m the idea of a D e l u g e . Lyell w r o t e that same 

m o n t h : 

My dear Mantel l — the last discharge of C o n y b e a r e ' s art i l lery 

d r e w upon t h e m on Friday a sharp volley of m u s k e t r y on all 

sides as was enough to sink Buck land ' s Reliquiae Diluvianae for 

e v e r , and m a k e the s e c o n d v o l u m e shy of ventur ing out to sea 

. . . Murchison and I fought s tout ly . Buckland was very p iano. 

C o n y b e a r e n o w admits t h r e e deluges b e f o r e the Noachian ! And 

Buckland adds G o d k n o w s h o w many catastrophes besides — so 

we have driven t h e m out o f the Mosa ic r e c o r d fairly. 

' T h e saints will be in u p r o a r , ' Mante l l w r o t e in a m u s e m e n t . He had long 

subscribed to the v iew, which was gaining m o m e n t u m within geological 

c i rc les , that M o s e s should be seen as a m o r a l authori ty ra ther than be 

taken l i terally. 

Dur ing that s u m m e r of 1 8 2 9 , his plans to lead in the f ie ld of fossil 

repti les w e r e taking shape. By August he was draft ing a ca ta logue , and in 

S e p t e m b e r he was ready to o p e n the d o o r s o f his h o m e to the publ ic . 

Great ce lebrat ions w e r e organised o v e r t w o days, and a large party was 

invited. 

But despite the appearance of success and the convivial i ty of the 

opening party , all was n o t wel l on the d o m e s t i c f r o n t . Although for 

1 6 9 



T E R R I B L E L I Z A R D 

Mantel l these priceless re l ics w e r e of 'matchless b e a u t y ' , for his wife 

their charm had long since g o n e . Far f r o m being a genial family h o m e , 

the a t m o s p h e r e was c o l d , l e a r n e d , scholar ly , every inch of space filled 

with the b r o k e n r e m n a n t s of ancient c o l d - b l o o d e d crea tures . T h e base

m e n t was occupied by the d o m e s t i c staff. T h e ground f loor was given 

over to the medical prac t i ce . His hobby was fast taking over the upper 

r o o m s , leaving less and less space for their g r o w i n g family. 

To m a k e m a t t e r s w o r s e , the saurian b o n e s served as an irresistible 

m a g n e t drawing a cont inuous s t ream of visitors to the house . Although 

the a n n o u n c e m e n t in the local paper stated that M a n t e l l ' s m u s e u m could 

be seen only by pr ior a p p o i n t m e n t in the a f ternoon of the first and third 

Tuesdays of the m o n t h , this was invariably ignored . ' W o r r i e d to death 

with v is i tors , ' he n o t e d in his diary, ' this n o t o r i e t y is a curse . . . my 

regulat ions are daily infringed upon to the great annoyance of Mrs 

M a n t e l l . ' Even he was forced to admit that s o m e of the visitors w e r e no 

m o r e than ' i d l e r s ' , whi le o thers w e r e so 'highly del ighted ' by his f inds 

that they might stay until o n e or t w o o ' c l o c k in the m o r n i n g . Despi te all 

this , and no d o u b t to M a r y M a n t e l l ' s disgust, her husband was still , on 

occas ion , br inging h o m e fossils — by the car t load! 

T h e 'Mante l l ian M u s e u m ' was well p r e v i e w e d . O n e o f the f i r s t t o 

visit was R o b e r t B a k e w e l l , the author of Introduction to Geology, a b o o k 

that had sold wel l s ince it first appeared in i 8 1 3 . W h e n Bakewel l saw the 

b o n e s of rept i les 'of e n o r m o u s m a g n i t u d e ' occupying an ent i re side of 

the m u s e u m , he was clearly i m p r e s s e d . M a n t e l l , he said, would ' r ide on 

the back of his Iguanodon into the T e m p l e of I m m o r t a l i t y ' . In the 

Magazine of Natural History, Bakewel l descr ibed three days spent in 

' m u c h sat isfact ion' surveying the interest ing o b j e c t s , many of which 

w e r e 'unrival led and u n i q u e ' . T h e fossils, he said, had b e e n prepared 

'with a d e g r e e of sc ience and care that I have n o t i c e d in no o t h e r 

m u s e u m ' . C o n v i n c e d that ' the labours of Mr Mantel l did not . . . rece ive 

the a t tent ion they just ly m e r i t e d ' , he w e n t out of his way to p r o m o t e 

M a n t e l l ' s c a r e e r , and in t roduced him by le t ter to a key c o r r e s p o n d e n t in 

A m e r i c a , Professor Ben jamin Si l l iman, at Y a l e . Sil l iman was the f i rs t to 

teach geology in A m e r i c a and had founded the American Journal of Science 
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and Arts. He was keen to e x c h a n g e fossils with a Brit ish c o l l e c t o r . 

O n 3 N o v e m b e r 1 8 2 9 , with the m u s e u m establ ished, Mante l l began 

to draft a remarkab le paper , to be cal led ' T h e Age of R e p t i l e s ' . N o w 

comple te ly enveloped in the ancient w o r l d he had u n c o v e r e d , he began 

to draw t o g e t h e r all the threads of e v i d e n c e . His aim was n o t only to 

show that the W e a l d was of m o r e than just local i n t e r e s t , but also to shed 

light on an extraordinary era in the history of the g l o b e . As he w o r k e d 

away in the fading l ight, with the f ragments of giant b o n e s forming 

grotesque shadows all around h i m , he t r ied to find the right words to 

convey the alien pic ture he had in his m i n d : ' A m o n g the n u m e r o u s in ter 

esting facts which the researches of m o d e r n geologis ts have brought to 

light, there is n o n e m o r e ex t raord inary and imposing than the discovery 

that there was a per iod w h e n the earth was peopled by quadrupeds of a most 

appalling magnitude and that these rept i les w e r e the Lords of Creation, 

b e f o r e the e x i s t e n c e of the human r a c e ! ' (his i ta l ics) . 

Mantel l could not k n o w that the dust f r o m the b o n e s surrounding 

h i m , sett l ing impercept ib ly on the shoulders of his j a c k e t , was wel l o v e r 

o n e hundred mil l ion years o ld . In the late 1 8 2 0 s there was no way of 

identifying the exac t age of the r o c k s ; radioact ive decay analysis was not 

to be discovered until wel l into the n e x t c e n t u r y . T h e age o f the earth 

was still a quest ion of be l i e f ra ther than p r o o f , al though by n o w g e o l o 

gists w e r e no longer wri t ing in t e r m s of the short t i m e - s c a l e out l ined by 

Archbishop Ussher . As T h o m a s Hawkins po inted o u t , ' w e have lost the 

ante-diluvial measure of T i m e , about which Ussher led us into SO many 

lamentable follies . . . ' But al though Mante l l had no way of proving h o w 

long ago his giant rept i les thr ived , he could def ine the ' A g e of R e p t i l e s ' 

in t e r m s of its position in the s e q u e n c e of r o c k s . ' T h e geological per iod 

when the e x i s t e n c e o f rept i les c o m m e n c e d m u s t , according t o o u r 

present state o f k n o w l e d g e , be placed i m m e d i a t e l y af ter the f o r m a t i o n 

of the coal measures [the C a r b o n i f e r o u s p e r i o d ] . ' 

It is n o w k n o w n that the Age of R e p t i l e s , cal led the Mesozoic era, 

which lasted f rom approx imate ly 2 4 c mi l l ion to 6c mi l l ion years a g o , 

began well af ter the huge coal deposi ts — the accumulat ions of mil l ions 

o f years w e r e forced up and e x p o s e d . As these w e r e e r o d e d , carbon 
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dioxide — nowadays k n o w n as the g r e e n h o u s e gas escaped into the 

a t m o s p h e r e , c reat ing the m u c h w a r m e r condi t ions in which repti les and 

dinosaurs could f lourish. T h e M e s o z o i c era is n o w divided in three 

per iods , Tr iass ic , Jurassic and C r e t a c e o u s . F r o m his k n o w l e d g e of the 

rocks of the Secondary p e r i o d , Mante l l could anticipate all t h r e e . S o m e 

fragmentary remains of lizards and c r o c o d i l e s , he pointed o u t , had been 

found above the coal measures in s o m e of the oldest rocks in the 

Secondary ser ies : the b i t u m i n o u s slate of Thur ingia on the C o n t i n e n t and 

the N e w R e d Sandstone i n England. T h e N e w R e d Sandstone corres 

ponds to the Triassic per iod of 2 4 5 - 2 0 8 mi l l ion years a g o , the earliest 

part o f the M e s o z o i c e ra . In 1 8 2 9 , very little was k n o w n about the 

creatures in these ancient r o c k s . 

' It is n o t till we arrive at the r o c k t e r m e d "L ias" that the remains of 

rept i les o c c u r in any cons iderable q u a n t i t y , ' Mante l l w r o t e . W i t h the 

Lias, he was gl impsing back to 2 0 8 — 1 4 5 mil l ion years ago , to the dawn 

of the Jurassic age . ' A t that per iod the earth must have t e e m e d with 

oviparous [egg-laying] q u a d r u p e d s , ' he m a r v e l l e d , 'and those which 

inhabited the sea appear to have b e e n equally n u m e r o u s with those of the 

land and r i v e r s . ' F r o m very little e v i d e n c e , he was able to recognise a 

w h o l e e c o s y s t e m . He imagined an ancient t i m e w h e r e giant repti les 

ruled the w o r l d . 

Mante l l w e n t on to summar i se which c rea tures had been found in the 

di f ferent layers of Secondary r o c k . In doing s o , he implied that there was 

an o r d e r in which these anc ient beasts had appeared on the ear th , 

al though he did not speculate on why this might b e . T h e remains o f t w o 

e x t i n c t sea lizards, he o b s e r v e d , Ichthyosaurus and Plesiosaurus, could be 

found in abundance in the l o w e r beds of the Lias of the early Jurassic 

p e r i o d , and inhabited the anc ient oceans alongside o t h e r creatures such 

as ancient c r o c o d i l e s , sa lamanders , tor to ises and tur t les . At around the 

same t i m e , ' several species o f the Pterodacty lus , or flying rept i le , f i r s t 

m a k e their a p p e a r a n c e ' . Because o f the abundance of mar ine shells such 

as a m m o n i t e s , b e l e m n i t e s and nautil i tes in these l o w e r Jurassic strata, he 

regarded the r o c k as having been deposi ted by an o c e a n . ' T h e only 

apparent e x c e p t i o n are the Stonesf ie ld beds in O x f o r d s h i r e . . . w h e r e 
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we f i rs t m e e t with the remains of the gigantic Mega losaurus . ' He en

visaged that Megalosaurus was c o n t e m p o r a r y with the sea lizards, and 

lived on land with ancient c r o c o d i l e s , insects and even perhaps a few 

terrestrial m a m m a l s , s i n c e the tinv jaws of an animal allied to the 

opossum had also b e e n found. ' T h e o c c u r r e n c e o f terrestr ia l m a m m a l i a 

in beds of this ancient e p o c h has n o t b e e n satisfactorily e x p l a i n e d , ' he 

noted . 

He then showed that the Age of Rept i les e x t e n d e d through to younger 

rocks of the W e a l d in Sussex . T h e s e w e r e f o r m e d in the third per iod of 

the M e s o z o i c era , n o w k n o w n as the Cretaceous, o f 1 4 5 — 6 5 mi l l ion years 

ago. T h e quarries in the T i lgate F o r e s t w e r e then part of a huge fresh

water estuary s tretching across southern England. Mante l l expla ined that 

in this epoch strictly mar ine lizards, such as Ichthyosaurus, w e r e r a r e ; but 

turt les , Megalosaurus, o n e or m o r e species of Plesiosaurus, several species 

of c rocodi les and probably pterodacty ls could be found. 'At this e p o c h 

we also have an e n o r m o u s herb ivorous r e p t i l e , the I g u a n o d o n . ' He 

observed that the plants associated with Iguanodon are all t ropica l , and he 

also hinted that the tee th and b o n e s of o t h e r gigantic rept i les had been 

found which could not yet be ident i f ied. 

In m o r e r e c e n t deposits st i l l , such as the o c e a n of chalk above the 

sands and clays in which the Iguanodon was found, he w r o t e , 

' the rept i les are less n u m e r o u s , and the Megalosaurus , Iguanodon, and 

o ther herbivorous genera disappear a l t o g e t h e r ' . No t races o f their exis t 

e n c e can be found after this . ' W i t h the chalk , the Age of Rept i les may be 

said to t e r m i n a t e . T h e g r e a t e r part o f these g e n e r a appear to have 

b e c o m e e x t i n c t during the changes which t o o k place on the surface o f 

the earth at that per iod . T h e c r o c o d i l e s and turt les &c a lone survived, a 

n e w order of things c o m m e n c e d and in the T e r t i a r y f o r m a t i o n which 

succeeded we perce ive an approach to the m o d e r n condi t ion of the 

e a r t h . ' 

Gideon M a n t e l l ' s paper , w r i t t e n in the autumn o f 1 8 2 9 , was the f i r s t 

to set out detailed evidence for an Age of R e p t i l e s , which p r e c e d e d the 

Age of M a m m a l s , highlighting the o r d e r in which beasts appeared on 

the earth . Although Cuvier had a c k n o w l e d g e d that rept i les c a m e b e f o r e 
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m a m m a l s in the d e v e l o p m e n t of v e r t e b r a t e s , he did not fully expand this 

into a c o h e r e n t a r g u m e n t . It is possible that this was because he did not 

want to give m o r e a m m u n i t i o n to his o p p o n e n t s , the early evolutionists 

such as Lamarck and G e o f f r o y Saint -Hi la i re . 

I f there really had b e e n a repti l ian e p o c h b e f o r e m a m m a l s arrived on 

the ear th , this would lend weight to the evolut ionis ts ' view that there 

had b e e n s o m e kind o f progress ion o f l i fe , f r o m primit ive t o m o r e 

advanced f o r m s . In his w o r k s , C u v i e r avoided any discussion of the 

apparent progress ion of animal life in the fossil r e c o r d , which his o w n 

bril l iant anatomical t echniques had helped to br ing to light. Although 

Mante l l did n o t support the evolut ionists and could not explain the 

c h r o n o l o g y , his in t imate k n o w l e d g e of the strata and the strange giant 

c rea tures found within t h e m m a d e the Age of Rept i les very vivid to 

h i m . He summar ised the rocks in E u r o p e in which repti les had been 

found, hinted that there was an o r d e r in which they appeared, estab

lished that the earth at o n e stage was d o m i n a t e d by these c rea tures , and 

showed that t h e r e was a per iod w h e n they all disappeared f r o m the 

r o c k . 

W h e n his ideas w e r e published in the Edinburgh New Philosophical 

Journal i n 1 8 3 1 , Mante l l hoped that his a c c o u n t would genera te interest 

and financial support . But within o n e small c i rc le there w e r e s o m e 

shocked responses . A highly r e s p e c t e d scholar , the R e v e r e n d Wi l l iam 

K i r b y , scoffed a t ' M r M a n t e l l ' s Hypothesis o f an "Age o f R e p t i l e s ' " . T h e 

not ion ' that the Saurians w e r e the mighty m a s t e r s , as well as m o n s t e r s 

o f the primaeval animal k ingdom and the Lords of Crea t ion b e f o r e the 

e x i s t e n c e o f the human r a c e , ' h e u r g e d , ' cannot b e reconc i l ed with the 

a c c o u n t of C r e a t i o n of animals as given in G e n e s i s . ' 

F o r the R e v e r e n d K i r b y , M a n t e l l ' s hypothesis was f lawed on several 

c o u n t s . First ly , geologica l ev idence already showed that the Megalosaurus 

had b e e n found with the fossil of a mammal ian o p o s s u m , 'a fact that 

mil i tates s trongly against an insulated Saurian r e i g n , ' he reasoned . Kirbv 

also mainta ined that the remains of the mighty lizards w e r e n o t just 

found in ancient deposi ts , but also in m o r e r e c e n t strata. ' T h e intern

m e n t of these animals was t h e r e f o r e var ious , ' he said, 'and the facts 
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uncertain . . . s o that n o satisfactory hypothesis can b e built upon t h e m . ' 

Secondly , 'as regards the n u m b e r s o f these animals , which Mr Mantel l 

thinks prove their prevalence . . . i t surely cannot be safely af f irmed that 

for o n e individual found in a fossil s ta te , thousands must have b e e n 

devoured o r d e c o m p o s e d . T h e s e mighty m o n s t e r s w e r e m o r e likely t o 

devour than to be d e v o u r e d ; even the herb ivorous o n e s , such as the vast 

Iguanodon, supposed to be s o m e t i m e s o n e hundred feet long, would 

have puzzled the c rocodi les and o t h e r carn ivorous ones to o v e r p o w e r 

and despatch t h e m . ' 

K i rby ' s greates t o b j e c t i o n was the chal lenge to G o d ' s purpose that 

Mante l l ' s hypothesis suggested: ' W h o can think that a Being of un

bounded p o w e r , wisdom and goodness should c r e a t e a w o r l d m e r e l y for 

the habitation of a race of m o n s t e r s , w i t h o u t a single rational be ing in it 

to glorify and serve h i m ! T h e supposit ion that these animals w e r e a 

separate C r e a t i o n , independent of M a n and occupying his e m i n e n t 

station . . . long b e f o r e M a n was brought into e x i s t e n c e . . . dis locates 

the ent i re system r e c o r d e d with so m u c h majes t i c brevi ty in the f i rs t 

chapter o f G e n e s i s . ' 

A n o t h e r c l e r g y m a n , t o o , w r o t e t o Mante l l with similar o b j e c t i o n s . 

Man had been resurrec ted by G o d and that was why we could find no 

evidence of Man at this t i m e : t h e r e was no such thing as an Age of 

Rept i les . ' F r o m our k n o w l e d g e o f the w o r k s o f the D e i t y , ' h e c l a i m e d , 

' i t seems improbab le that so s tupendous a fabric as the G l o b e of our 

Earth is, could remain for any per iod of t i m e solely o c c u p i e d by a R a c e 

o f R e p t i l e s . ' 

H o w e v e r , within the geological fraternity M a n t e l l ' s ideas w e r e wel l 

rece ived . Soon after this , R o b e r t Bakewel l descr ibed him as ' I think 

beyond doubt the m o s t scienti f ic anatomis t i n England . . . a British 

C u v i e r ' . O t h e r geologists increasingly sought his advice on u n k n o w n 

fossils: R o d e r i c k M u r c h i s o n , for ins tance , presented h im with a fossil 

f o x , hoping he would identify the spec ies . Char les Lyel l , t o o , on another 

occas ion , w r o t e o f G i d e o n M a n t e l l ' s ' g e n i u s ' . Y e t his ideas w e r e still 

failing to reach a wider audience . Although he published his a c c o u n t of 

the Age of Rept i les in several o t h e r s o u r c e s , including the Scientific 
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Annual, S i l l iman's American Journal of Science and the Sussex Weekly 

Advertiser, to his dismay there was little further response . 

Ironical ly , he soon found that his wri t ing actually hindered his 

research . T h e quarries a t W h i t c m a n ' s G r e e n in the W e a l d n o w attracted 

rival geologists w h o w e r e qui te prepared to outbid him on fossils. T h e 

m o s t zealous a m a t e u r c o l l e c t o r was a Mr R o b e r t T r o t t e r w h o lived close 

t o W h i t e m a n ' s G r e e n . Mante l l despaired. ' D r o v e t o Cuckf ie ld and 

endeavoured to obtain s o m e fossils f r o m the q u a r r y m e n w h o have been 

e m p l o y e d by me so many years , and the ungrateful scoundrels refused to 

let me have o n e , having found a c u s t o m e r on the spot . H e r e is an end 

to all my hopes of d iscover ing the jaw of the Iguanodon! ' His plans still 

c e n t r e d on his research on fossil rept i les . I f he could not raise m o n e y 

through wr i t ing , was there s o m e o t h e r way of obtaining funds? 

In J u n e 1 8 3 0 , G e o r g e IV died suddenly. W h e n W i l l i a m IV ascended 

the t h r o n e , in a break wi th tradit ion he announced that he and Q u e e n 

Adelaide would reside at the Pavi l ion, their palace in Br ighton , Sussex. 

T w o m o n t h s la ter , the King and Q u e e n made their f i r s t visit to Br ighton. 

A c c o r d i n g to the Sussex Gazette: 'an a lmost count less throng , sixty 

thousand p e o p l e , gathered to w e l c o m e their Majest ies on that joyous 

o c c a s i o n ' . T h e small seaside t o w n , barely m o r e than a f ishing village 

( ' B r i g h t h e l m s t o n e ' a c e n t u r y e a r l i e r ) , gradually b e c a m e a magnet for the 

fashionable and the weal thy . I t was n o t u n c o m m o n to see the King and 

Q u e e n taking an airing in an open carr iage , the carriages of the nobil i ty 

lining the p r o m e n a d e by the O l d Ship H o t e l and the c o b b l e d streets 

around the lavish oriental facade of the Pavil ion. For a few months each 

year , Br ighton b e c a m e the c e n t r e o f the Season, with Soc ie ty balls, 

d inners , part ies and the races . W i t h the cour t less than ten miles f rom 

L e w e s and the nobi l i ty within his sight, G i d e o n M a n t e l l ' s long-held 

hopes o f patronage for his research w e r e rek indled . 

In O c t o b e r of the s a m e y e a r , the King and Q u e e n w e r e to pay a 

visit to L e w e s . F o r Mante l l this was the p e r f e c t oppor tuni ty to t ry to 

interest the King in this r e m a r k a b l e n e w s c i e n c e . He sent copies of his 

b o o k s to His Majes ty with a message , and to his great delight he rece ived 

w o r d that the royal party wished to visit his m u s e u m in L e w e s . To 
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Detail of Gideon Mantell during the visit ot 

King William IV to Lewes, 22 October 1 8 3 0 . 

prepare themselves for this h o n o u r at Cast le P l a c e , the maids w e r e 

instructed to spring-clean e v e r y w h e r e , the silver was pol ished, the tables 

were covered with the best fossil s p e c i m e n s , the b o n e s and casts w e r e 

neatly label led, and the chi ldren w e r e bust led into the k i t chen . W i t h a 

sense o f great e x p e c t a t i o n , Mr and M r s Mante l l awaited the royal 

couple ' s visit. 

T h e y could hear the e x c i t e m e n t , in the dis tance : ' the greates t bust le 

prevailed . . . the process ion passed at a f o o t ' s pace the w h o l e length of 

the t o w n amidst the thundering of cannon and the ringing of bells . . . 

the band struck up a national a i r ' . Inside the house it was quie t , sti l l , 

everything per fec t for the royal visit. But t h e r e was no sound of a 

carriage pulling up outs ide ; no noisy c r o w d s approaching; no hurried 

footsteps on the s tone p o r c h . 
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Eventually a m e s s e n g e r k n o c k e d at the d o o r . T h e c e r e m o n i e s in the 

t o w n had taken so m u c h t i m e , he e x p l a i n e d , that i t was n o w t o o late — 

' the i r Majest ies w o u l d h o n o r D r Mante l l with another o p p o r t u n i t y ' . 

Mante l l left a t o n c e , struggling through the c r o w d to the mansion in 

Fr iar ' s W a l k w h e r e , h e k n e w , the King and Q u e e n would b e attending 

a banquet . A f t e r w a r d s , the m o s t i m p o r t a n t local dignitaries and church

m e n w e r e presented to the King , w h o was sitting on a magnif icent 

carved chair , surrounded by nobi l i ty . 

G i d e o n Mante l l was s u m m o n e d by Sir J o h n Shel ley. He stepped 

forward and kne l t on o n e k n e e . 

' S i r e , Y o u r M a j e s t y ' s grac ious condescens ion in deigning on a f o r m e r 

occas ion t o a c c e p t o f m y Geolog ica l W o r k s , induces m e t o hope that 

Y o u r Ma jes ty will p e r m i t me to lay a t your f e e t , the History o f this , my 

native t o w n . ' He pol i te ly gave him a short history of L e we s that he had 

w r i t t e n , w h e r e u p o n His M a j e s t y , a lmost interrupt ing h i m , said, 

' C e r t a i n l y , cer ta in ly , m u c h ob l iged , m u c h o b l i g e d . ' T h e n , turning t o 

L o r d H o w e , the g e n t l e m a n - i n - w a i t i n g , h e added impat ient ly , ' T a k e 

t h e m , take t h e m . ' Mante l l was bust led o n , to m a k e way for the n e x t 

dignitary. 

T h e audience had b e e n o v e r in an instant . T h e opportuni ty was lost. 

All their preparat ions w e r e for noth ing . I t was just o n e m o r e hurtful 

d i s a p p o i n t m e n t , adding to the weight of so many that had gone b e f o r e . 

T h e frustrat ion of n e v e r making m u c h headway with his scientif ic 

research was b e c o m i n g a lmost in to le rab le . ' M y b r i e f ex i s tence i s 

running d o w n . . . my t i m e f leet ing away and sadly, sadly u n i m p r o v e d , 

a dull r o u n d of visiting; scenes of misery constant ly b e f o r e me which 

affect me as acute ly as e v e r : scr ibbl ing verses , l e t t e r s , geological scraps 

and a hundred o t h e r n o t h i n g n e s s e s . ' F o r all his gargantuan ef for ts , he 

still had no p a t r o n , and no m o n e y f r o m his geological w o r k s . 

In Sussex in the early 1 8 3 0 s , a ser ious cho lera e p i d e m i c b r o k e out . To 

allay the fears and superst i t ions which surrounded the disease, Gideon 

Mante l l drafted a guide , Short and Plain rules for the Prevention and Cure of 

the Cholera Morbus. In it he s h o w e d h o w to deal with cho lera , and 'cal led 

the a t tent ion of the r ich to the condi t ion of the l o w e r classes, among 
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w h o m if the disease should o c c u r i t is imposs ible the f o r m e r should 

e s c a p e ' . His pamphlet was applauded by the Lancet: ' M r Mantel l . . . has 

expressed h imse l f so clearly and judic iously that his a r g u m e n t s are calcu

lated to p r o d u c e the best ef fects upon the minds of unprofessional 

r e a d e r s . ' 

In the s u m m e r of 1 8 3 2 , while the cho lera e p i d e m i c was at its height , 

Mantel l heard n e w s of an u n e x p e c t e d find at the quarr ies in the Ti lgatc 

Forest . W o r k e r s had been blasting the hardest r o c k w h e n they not iced 

fragments o f petrif ied b o n e . T h e i r explos ion had caused so m u c h 

damage , they real ised, no a m a t e u r was likely to buy the mater ia l . 

C o n s e q u e n t l y , instead o f in forming their n e w c u s t o m e r Mr T r o t t e r , a 

le t ter was despatched to M a n t e l l , the only b u y e r with suff icient e x 

pert ise to tackle such mater ia l . 

' O n repairing to the quarry , the cons iderable n u m b e r o f pieces into 

which the b lock was b r o k e n , the e x t r e m e hardness o f the s tone and the 

unpromising appearance o f the f ragments o f b o n e that w e r e visible, 

s e e m e d to r e n d e r the a t t e m p t to dissect i t alike hopeless and un

prof i tab le , ' Mante l l w r o t e . He had hoped for part o f the jaw of the 

Iguanodon: ' i f I find but that b e f o r e I die I shall be c o n t e n t ' . But the 

deeply e m b e d d e d fossils did not appear to m a t c h the b o n e s or t ee th of 

an Iguanodon. Patiently he set to w o r k , gather ing m o r e than fifty 

scattered fragments t o g e t h e r . Although aware that this would not please 

his wi fe , he made a r r a n g e m e n t s for the large b locks of s tone to be 

brought by cart to his h o m e in Cast le P l a c e , L e w e s . 

F o r several weeks he w o r k e d at night , isolating the b o n e f r o m the 

r o c k and trying to f i t the p ieces t o g e t h e r until he had a huge slab o v e r 

four and a half feet long. Gradually he was able to reveal part of a spine , 

with several v e r t e b r a e , ribs and s t e r n u m . T h e r e was also someth ing that 

he had not seen b e f o r e : to the left o f the ver tebra l c o l u m n w e r e large 

bony a t tachments which served no apparent purpose and w e r e quite 

unlike b o n e s in the Megalosaurus or Iguanodon. T h e r e w e r e at least ten of 

these strange b o n e s , reaching seventeen inches in length and up to seven 

inches wide at the base . 

Intr igued, h e devoted his ' l i t t le leisure . . . t o the labor o f chiselling 
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out the magni f icent s p e c i m e n ' . T h e ver tebrae and ribs b o r e mos t 

r e s e m b l a n c e to the c o r r e s p o n d i n g parts of a c r o c o d i l e . T h e s ternum was 

m o r e similar to that o f l izards. M o s t puzzling w e r e the flat, pointed 

b o n e s — they c o r r e s p o n d e d n e i t h e r to the shell of a giant turt le n o r to the 

p r o t e c t i v e scutes , o r bony plates , o f the giant armadi l lo . W i t h great 

insight, he c a m e up with a radical in te rpre ta t ion . T h e s e b o n e s , he 

thought , must have run d o w n the length of the spine , like primit ive body 

a r m o u r . 

He also found bizarre 'dermal b o n e s ' , like very thick scales , which he 

thought f o r m e d plates in the skin. Although there was no analogy for 

such a c r e a t u r e , he realised that this was yet a n o t h e r type of giant rept i le , 

n e w to s c i e n c e , equipped with heavy, bony a r m o u r for d e f e n c e . ' I have 

made a grand d i s c o v e r y , ' he w r o t e proudly to his fr iends. It was , in fact, 

the first of the a r m o u r e d dinosaurs , n o w k n o w n as ankylosaurs. Mantel l 

named his n e w rept i le the 'Hylaeosaurus' , or forest l izard. 

Such >was his s tanding, n o w , in sc ient i f ic c i rc les that he was soon 

invited to descr ibe his f ind at a m e e t i n g of the Geologica l Soc ie ty . He 

sent his c e l e b r a t e d n e w fossil to S o m e r s e t H o u s e in L o n d o n , toge ther 

with many giant b o n e s and a large painting of the hind l imb of the 

Iguanodon. 'A very full m e e t i n g , ' Mante l l o b s e r v e d , 'all my friends w e r e 

t h e r e , my kind fr iend Mr B a k e w e l l , though in f i rm, had even ventured 

out . . . All passed o f f very wel l and at the conc lus ion I had the painting 

let d o w n , which very m u c h gratif ied the g r e a t e r part o f the a u d i e n c e . ' 

A b s o r b e d in his p r e s e n t a t i o n , Mante l l scarcely paid any at tent ion to a 

relat ive n e w c o m e r in the f ield of fossil rept i les , sitting quiet ly in the 

audience : R ichard O w e n , the young assistant a t the Hunterian M u s e u m . 

O w e n had b e e n ' d e v o t e d ' t o prepar ing J o h n H u n t e r ' s co l l ec t ion ; 

the w e e k s had turned swift ly into m o n t h s as he planned the many 

lengthy cata logues . In physiology a l o n e , he and W i l l i a m Clift w e r e 

drafting separate v o l u m e s on the organs of digest ion, on c i rculat ion , on 

the respiratory and urinary sys tems , on the nervous s y s t e m , and on the 

organs of sense and r e p r o d u c t i o n . T h e r e was also a pathological series 

to i l lustrate disease p r o c e s s e s , which Clift personal ly supervised, not to 

m e n t i o n a co l l ec t ion of ' m o n s t e r s and m a l f o r m e d parts ' that his son, 

1 8 0 



T H K G E O L O G I C A L A G E O F R E P T I L E S 

W i l l i a m H o m e Cl i f t , was descr ib ing . In addition to this , for each series 

they had n u m e r o u s species to classify, f r o m both fossil and living ani

mals . O w e n s e e m e d t o b l o s s o m under this labour . W i t h each dissect ion, 

and as he absorbed the w o r k s and thoughts of the famous anatomis t , the 

mantle of John H u n t e r fell m o r e surely about his shoulders . 

At the Geologica l Soc ie ty p r e s e n t a t i o n , as O w e n ' s eyes feasted on the 

extraordinary fossils that G i d e o n Mante l l displayed, he might wel l have 

been considering h o w he could acquire such r iches for the m u s e u m at the 

Royal C o l l e g e . He t o o k in the w h o l e s c e n e : M a n t e l l ' s bri l l iant in terpre t 

ations o f the fossils, the appreciat ive r e m a r k s o f Mr Lyell and Mr Fi t ton 

addressing the Soc ie ty - though, in ' t o o partial a strain in M a n t e l l ' s 

favour' and the resounding applause of the learned g e n t l e m e n w h e n he 

had finished. 

Mantel l had reason to feel c o n t e n t . He had found and identif ied t w o 

of the three giant land rept i les k n o w n to s c i e n c e , Iguanodon and 

Hylaeosaurus, and defined the Age of Rept i les with m o r e clarity than 

anyone e lse . I t had taken him years to arr ive at this po in t , but n o w he 

was acknowledged and r e s p e c t e d by many as the leader ih the f ield. T h e 

fact that the young Richard O w e n was fast acquir ing the skills in c o m 

parative anatomy that w e r e crucial to the sub jec t was lost on h i m . 

Mantel l had no reason to suspect that his unl ined face and charming 

m a n n e r concea led an increasingly wel l t u t o r e d a m b i t i o n . 
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Nature, Red in Tooth 

and Claw 

Man . . . 

W h o trusted God was love indeed 

And love Creation's final law -

T h o ' Nature, red in tooth and claw 

With ravine, shrieked against his creed. 

Alfred, Lord Tennyson, In Memoriam 

Richard O w e n had run into an obstac le to his plans to marry Mr 

Cl i f t ' s daughter . D e s p i t e his high hopes of taking Carol ine for his 

b r i d e , m o n t h s passed and he was still no n e a r e r satisfying his prospect ive 

m o t h e r - i n - l a w -i- in par t icular , her financial r e q u i r e m e n t s . After all , he 

was clearly n o t a g e n t l e m a n of inher i ted w e a l t h , his earnings w e r e 

m o d e s t , and his prospec ts even m o r e so whi le he r e m a i n e d at the Royal 

C o l l e g e , because the G i f t s ' only son , W i l l i a m , had b e e n promised that 

on his fa ther ' s death he w o u l d inherit the o n e p r o m i n e n t post at the 

Hunter ian M u s e u m , that o f C o n s e r v a t o r . I t was c lear to O w e n that there 

was l i tt le chance of advancing in his c a r e e r or his marr iage unless he 

m o v e d e l s e w h e r e . 

Even with such an i n c e n t i v e , O w e n spurned posts that would have 

of fered a faster r o u t e to financial independence ii it m e a n t sacrificing his 

c o n s u m i n g interes t in a n a t o m y . T w o years into his e n g a g e m e n t to 

C a r o l i n e , w h e n a posi t ion b e c a m e available at the B i rmingham Hospital 

he shuddered at the prospects of arduous r o u t i n e medic ine with no 

research . He expla ined qui te frankly to Clift that he could not face ' ten 
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long years ' fag and saving of scraps , away f r o m those I love m o s t and the 

society I take such delight i n ' . He was in no hurry to give up his intel 

lectual f reedom at the C o l l e g e to study anatomy just to secure the hand 

of his br ide . 

By understanding the anatomy of c r e a t u r e s , assessing their affinities 

and classifying t h e m , he hoped to m a k e inferences about their place in 

Nature and how they f o r m e d : to br ing o r d e r to the wild profusion of the 

animal k i n g d o m . At stake was the baffling puzzle of h o w life was c r e a t e d . 

W h v was there a succession of ' f o r m e r c r e a t i o n s ' in the fossil r e c o r d ? 

In the early 1 8 3 0 s , as the geologis ts p r o d u c e d yet m o r e e v i d e n c e to 

support this by showing that an Age of Rept i l es s e e m e d to p r e c e d e the 

Age of M a m m a l s , the p ioneer ing anatomist E t ienne G e o f f r o y Saint-

Hilaire in Paris was still making provocat ive n e w c la ims for his early 

evolutionary ideas. F o r several years , he had b e e n suggesting that living 

creatures w e r e 'descended by an uninter rupted path of g e n e r a t i o n ' f r o m 

fossil predecessors . He speculated on a possible o r d e r of beasts . A m o n g 

the rept i les , Ichthyosaurus, Plesiosaurus, Pterodactyl us, and Teleosaurus had 

'progressed ' in s o m e way to the e x t i n c t giant m a m m a l s of the T e r t i a r y 

rocks such as Megatherium. G e o r g e s C u v i e r cons idered these evo lu

tionary ideas fundamental ly f lawed. F o r h i m , the animal k ingdom could 

be divided into four m a j o r ' b r a n c h e s ' , or g r o u p s , each of which was so 

anatomically distinct that they could not possibly be c o m p a r e d . 

Geof f roy pushed fur ther and fur ther into unchar ted t e r r i t o r y , seeking 

equivalent parts , or ' h o m o l o g i e s ' , b e t w e e n di f ferent classes o f animals to 

prove that they w e r e l inked. His thinking was adventurous , f l amboyant , 

s o m e t i m e s even absurd. He a t t rac ted C u v i e r ' s r idicule by suggest ing 

that the carapace or upper shell o f insects c o r r e s p o n d e d to the v e r t e b r a e 

of ver tebra tes . But there was no ev idence to support this specula t ion , 

and Cuvier used the oppor tuni ty to dismiss h im as a m e r e ' p o e t ' . 

Undaunted , G e o f f r o y stalked the inte l lectual t e r r i t o r y , seeking t ran

sitions b e t w e e n the di f ferent groups of animals to fur ther the case for 

progress ionism. 

In February 1 8 3 0 , G e o f f r o y presented a bold idea to the A c a d e m y of 

Sciences in Paris . T h e r e w e r e h o m o l o g i e s , he c l a i m e d , b e t w e e n s o m e 
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ver tebra tes such as fish and certa in inver tebrates k n o w n as cephalopods , 

a class of mar ine mol luscs that includes cutt lef ish , o c t o p u s , squid and 

the fossil a m m o n i t e s and b e l e m n i t e s . His hypothesis immediate ly 

a t t rac ted a t ten t ion . I f i t was t rue i t implied that evolut ion b e t w e e n t w o 

of C u v i e r ' s four branches of the animal k ingdom - the 'h igher ' ver te 

brates and the ' l o w e r ' mol luscs — was poss ib le . Cuvier was so appalled 

that he used his polit ical weight to b lock the examinat ion of G c o f f r o y ' s 

ideas. S ince all civil servants w e r e obl iged to support religious bel iefs , 

C u v i e r ' s attacks w e r e potent ia l ly dangerous for G e o f f r o y , and their 

feud erupted into an a c r i m o n i o u s public debate which was widely 

r e p o r t e d that spring. Fears that such radical philosophies could help to 

inci te rebe l l ion resurfaced during the July R e v o l u t i o n , in which 

Char les X fled Paris . 

T h e early evolut ionary ideas deve loped by G e o f f r o y in France 

cont inued to r e c e i v e a host i le press e l s e w h e r e . A c c o r d i n g to the English 

Monthly Review of 1 8 3 2 , evolut ion was ' the mos t stupid and r idiculous ' 

idea to have b e e n hatched by ' the heated fancy of m a n ' . By undermining 

the authori ty of the B ib le , the evolut ionis ts appeared to chal lenge the 

very social and mora l foundat ions of soc ie ty . T h e debate was inflamed in 

England by a b a c k g r o u n d of social upheaval and threa tened authori ty . 

T h e r e w e r e widespread agricultural r io ts , and the n e w industrial centres 

saw a wave of violent pro tes t s . T h e i m m e n s e weal th of the aristocracy 

was deeply r e s e n t e d , and the W h i g s c a m e to p o w e r amid c l a m o u r for 

r e f o r m and fears o f an English revo lut ion . T h e 1 8 3 2 R e f o r m Bill r e 

dis tr ibuted p o w e r , increasing par l iamentary seats to industrial towns and 

enabl ing many m o r e householders to have the v o t e . 

At the Royal C o l l e g e , fo l lowing in H u n t e r ' s and C u v i e r ' s foots teps , 

R ichard O w e n was k e e n to use the sub jec t o f anatomy to c o u n t e r the 

F r e n c h progress ionis t ideas. His chance c a m e in 1 8 3 1 , in the form of a 

rare sea c r e a t u r e sent to the Hunter ian M u s e u m f r o m Polynesia : the 

pearly nauti lus . Th is exquis i te c r e a t u r e with a spiral c h a m b e r e d shell 

and pearly i n t e r i o r b e l o n g e d to the class of inver tebra tes that Geof f roy 

had c l a i m e d s h o w e d ' h o m o l o g i e s ' to v e r t e b r a t e s , the cephalopods . 

Peer ing into the b o t t l e holding the s p e c i m e n , O w e n could see an o p p o r -
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tunitv. This beautiful c r e a t u r e was a rare g e m with which he could dazzle 

the scientif ic authori t ies . 

In a s ixty-page study, he launched his at tack on his radical rivals. He 

highlighted the animal ' s uniqueness . T h e pearly nautilus was a c r e a t u r e 

as ' r ich in the variety of parts as it is pecul iar in its m o d e of arrange

m e n t ' . Far f r o m Nature forming an u n b r o k e n series that paved the way 

tor evolut ionary c la ims , O w e n maintained the r e v e r s e : the m o l l u s c ' s 

anatomy differed t o o m u c h f r o m that o f the v e r t e b r a t e s for t h e r e to be 

any c o n n e c t i o n . O w e n was hoping to seek C u v i e r ' s favourable opinion 

on his paper , but events t o o k an u n e x p e c t e d turn . 

G e o r g e s Cuvier had also b e e n looking for an opportuni ty to tackle his 

ungodly o p p o n e n t s . On 8 May 1 8 3 2 , w h e n invited to give a public 

lecture a t the C o l l e g e de F r a n c e , he c o n d e m n e d the ' p a n t h e i s m ' o f 

Geof froy Saint-Hilaire and disclaimed his r ival 's 'useless scienti f ic 

t h e o r i e s ' . Carr ied away in the heat of the m o m e n t , he m a d e an i m 

passioned speech on the Divine Inte l l igence within natural s c i e n c e . 

W h i l e his talk made a t r e m e n d o u s impact and his audience was 

repor ted t o b e ' o v e r c o m e with e m o t i o n ' , the ageing C u v i e r , t o o , 

was o v e r w h e l m e d by the e f for t . T h a t evening he e x p e r i e n c e d the 

myster ious s y m p t o m s of slight paralysis probably f r o m a s t r o k e -

which w e r e to take his life six days la ter . T h e sudden death of so e m i n e n t 

a m a n , a p e e r of F r a n c e , grand officier of the Legion of H o n o u r , the great 

' B a r o n ' of natural s c i e n c e , was a loss deeply felt in sc ient i f ic c i r c l es . It 

created an i m m e d i a t e v a c u u m , both on the C o n t i n e n t and in England. 

T h e throne f rom which the ' N a p o l e o n of In te l l igence ' had d o m i n a t e d 

the thinking of a genera t ion in the f ledgling sc iences of geo logy and 

anatomy was wait ing to be f i l led. W h o would be the n e x t Cuvier? 

Richard O w e n , covet ing the t i t le for h imsel f , used his study of the 

nautilus to launch h i m s e l f on to the sc ient i f ic s tage . ' S ince the decease of 

the lamented C u v i e r , there is no o n e w h o s e opinion on this w o r k I look 

for with m o r e anxiety than your o w n , ' he told the R e v e r e n d Buckland. 

Buckland replied that he was 'highly grat i f ied ' by the 'master ly insights ' 

of his 'admirable m e m o i r ' . Sir Anthony Car l i s le , a f o r m e r C o l l e g e 

Pres ident and m e m b e r o f the Royal C o l l e g e C o u n c i l , also s h o w e r e d 
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praises on their young p r o t e g e . ' It is an e x c e l l e n t spec imen ol 

H u n t e r i a n - C u v i e r i a n Natural H i s t o r y , ' he w r o t e , 'but as I foresaw, your 

pearls are t h r o w n b e f o r e s w i n e . I f the English hog trough should be 

c leared out in o u r t i m e , t h e r e is a g leam of hope for sc ience among a 

small f e w , but you must n o t feel disappointed by the general neglec t of 

you r r e s e a r c h e s . ' 

But to O w e n ' s dismay, the Lancet predic ted that another scientist 

w o u l d b e ' the n e x t C u v i e r ' : the anatomist Professor R o b e r t Grant o f the 

Univers i ty o f L o n d o n . A c c o r d i n g t o T h o m a s W a k l e y , the journal ' s 

e d i t o r , ' G r a n t displays a per fec t mastery o v e r his vast s u b j e c t ' (his i tal ics) . 

W a k l e y could n o t c o m m e n d highly enough ' the integri ty , capacity and 

vigour of his m i n d ' . Indeed , t h e r e was no o t h e r like him 'in the ent ire 

British d o m i n i o n s ' . And to m a k e m a t t e r s w o r s e , Professor Grant w h o l e 

heartedly e m b r a c e d the evolut ionary thinking o f the French . According 

to sc ience historian Adrian D e s m o n d , the n e w Universi ty Col lege in 

L o n d o n in contras t to O x b r i d g e - was the ' G o d l e s s ' c o l l e g e , open to 

s tudents of any faith, w h e r e G r a n t was f ree to debate G e o f f r e y ' s ideas. 

Like G e o f f r o y , Grant envisaged that as the primit ive earth s lowly 

c o o l e d , the resul t ing changes in c l imate had crea ted n e w habitats which 

enabled life to progress in to the great diversity of living f o r m s . F r o m the 

idea of evolut ion beginning with the s imple mar ine sponges - a c lue , 

sure ly , to pr imit ive forms of life — to the heret ica l not ion that Man might 

have ' p r o g r e s s e d ' in s o m e way f r o m ch impanzees , for Grant no line of 

enquiry was sacred . In his packed lec ture t h e a t r e , the radical ideas f rom 

Paris , for so long held at bay by Anglican d o n s , w e r e unleashed into the 

study of b io logy . 

T o c o u n t e r this cha l lenge , O w e n needed m o r e spec imens for dissec

t i o n , to prove the e r r o r s in the evolut ionary thinking of Geof f roy and 

G r a n t . I t was soon apparent that t h e r e was no b e t t e r place to acquire 

t h e m than at the Zoologica l Society o f L o n d o n . In the 1 8 3 0 s this was 

s o m e t h i n g of an el i te g e n t l e m e n ' s c lub w h e r e dukes and duchesses could 

se lec t rare c rea tures f r o m Br i ta in 's b u r g e o n i n g E m p i r e to adorn the 

parkland o f the i r c o u n t r y estates . O w i n g t o the lack o f e x p e r i e n c e o f 

e x o t i c animal husbandry, deaths a t the z o o w e r e only t o o c o m m o n . In 
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the space of a for tnight , Caro l ine Clift r e c o r d e d in her journa l : ' P o o r 

G e o r g e , the l ion, dead . . . T h e sloth b e a r found dead with his t w o 

companions doing their best to eat h im . . . o n e of the dingkos e s c a p e d . ' 

Soon after this, the wild ass 'was g o r e d so horr ib ly by a W a p i t i stag the 

k e e p e r was obl iged to put i t out of its m i s e r y ' . 

W h e n O w e n jo ined the Zoologica l Soc ie ty i n 1 8 3 0 , t o his c o n c e r n h e 

found his rival, Professor R o b e r t G r a n t , already wel l establ ished t h e r e . 

G r a n t , like O w e n , hoped to m a k e his n a m e f r o m p ioneer ing studies on 

the creatures whose anatomy had so far e luded the g e n t l e m e n of s c i e n c e . 

Such was his standing, Grant was chosen to del iver the first l e c t u r e series 

on anatomy to the learned m e m b e r s . But i t w a s n ' t long b e f o r e the young 

O w e n m a n o e u v r e d h imse l f on to the Soc ie ty C o u n c i l . Cult ivat ing his 

aristocratic contac ts a t the Royal C o l l e g e , he searched for oppor tuni t i es 

to increase his p o w e r within the Z o o l o g i c a l Soc ie ty . W o r k i n g with the 

Secre tary , he helped to arrange evening meet ings and the publ icat ion of 

papers, including his o w n . Instinctively p r e d a t o r y , he was looking for a 

way to dispose of Grant and the evolut ionary ideas he p r o m o t e d . 

But O w e n ' s intel lectual ambi t ions still cut no ice with his future 

m o t h e r - i n - l a w , w h o wanted real weal th for her daughter . He was n o w 

five years into his e n g a g e m e n t to C a r o l i n e , and M r s Cli f t was c o n c e r n e d 

that despite his protes ta t ions of love for her he had n o t distinguished 

himsel f with any serious e f for t to increase his i n c o m e . In 1 8 3 2 , O w e n 

w r o t e to Caro l ine entreat ing her help ' in endeavour ing to abridge the 

t e r m that opposes itself to our u n i o n ' . He was evidently n o t lacking in 

sel f -assurance, for he c o n t i n u e d : ' A t present o u r ruling G o t h s are bl ind 

to what everyone else sees , which , to speak very m o d e s t l y , i s my m e r i t . ' 

M o r e ' en l ightened ' m e m b e r s o f the C o l l e g e , h e reassured C a r o l i n e , 

w e r e thinking of creat ing a p e r m a n e n t professorship for h i m , perhaps in 

three years , which would m o r e than double his salary, 'and then with 

what happiness should I clasp my dear Caro l ine . . . N o w , said I to 

myself , what i s to hinder my dear Cary and me f r o m quiet ly en joying 

ourselves in a m o r e h u m b l e way in the m e a n w h i l e . . . N o w will you 

wri te to her [Mrs Clift] or speak to h e r ? ' As O w e n e x p l a i n e d , he could 

not w o r k well until ' I can "ca lm this t roubled breas t " and call you indeed 
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my o w n ' . M r s Cl i f t , h o w e v e r , r e m a i n e d blind to his c h a r m s . 

By c h a n c e , la ter that year , a tragedy o c c u r r e d that dramatically 

changed O w e n ' s f o r t u n e s , through no ef fort on his part . On i i 

S e p t e m b e r 1 8 3 2 , the young W i l l i a m H o m e Clif t was re turning t o the 

C o l l e g e o n e evening by hansom c a b . As the cab swung out of F leet S treet 

into the n a r r o w C h a n c e r y L a n e , the dr iver mis judged the turn and 

t ipped the cab o v e r . Although a m i n o r acc ident , i t was a m a j o r catas

t r o p h e for Cl i f t . He was f lung violently on to his head and taken 

unconsc ious to S t B a r t h o l o m e w ' s Hospita l . H e r e , he was brought to the 

o n e m a n w h o might he lp : Richard O w e n . 

But there was l i tt le O w e n could d o . Clift had a fracture at the base of 

his skull and t h e r e was no t r e a t m e n t to c lear up the infect ion that set in. 

W i l l i a m Clift senior was en joying a rare break out of t o w n and had no 

idea of his only s o n ' s fate . S ince he was travel l ing i t took several days to 

t rack him d o w n . T h e in jury t o W i l l i a m H o m e Cl i f t ' s brain destroyed 

him slowly and surely . Af ter the young man had l ingered a few days, his 

father arr ived h o m e only to find him close to death. T h e loss was a 'great 

g r i e f t o M r Cl i f t . 

T h e vacant place of only son was t h e r e to be f i l led, and as t ime w e n t 

b y , O w e n c a m e neatly to fill i t and was e m b r a c e d and encouraged like a 

son by Mr Cl i f t . His c a r e e r , for so long at a standsti l l , began to take off . 

In a few m o n t h s his pay increased to £ 3 0 0 a year , a level a lmost c o m p a 

rable to the pay o f the C u r a t o r . In 1 8 3 3 , the f i r s t vo lumes o f the 

Hunter ian cata logue w e r e publ ished, and w e r e praised as conferr ing 

h o n o u r on the C o l l e g e . P o w e r f u l s u p p o r t e r s , such as the f o r m e r 

Pres ident , Sir Anthony Car l i s le , w r o t e to O w e n to express their delight. 

' I will use my bes t endeavours to p r o m o t e your welfare in the Col lege 

and out o f i t , ' Carl is le p r o m i s e d . 

O w e n cont inued to use the p o w e r f u l tool o f ana tomy to attack the 

early evolut ionis ts . His n e x t target b e c a m e a g r o u p of animals k n o w n as 

' m o n o t r e m c s ' , which includes the duck-bi l led platypus and the spiny 

antea ter . G e o f f r o y in Paris , seeking support for his evolut ionary ideas, 

c la imed that these w e r e transitional animals , part rept i le in that they laid 

eggs and part m a m m a l in that they w e r e w a r m - b l o o d e d . In a brilliant 
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series o f e x p e r i m e n t s , O w e n s h o w e d that they w e r e n o t transitional 

c r e a t u r e s , but pr imit ive mammals. 

T h e debate c a m e to c e n t r e on tiny glands in the platypus that secre te 

a mi lky substance through the skin. G e o f f r o y maintained that these w e r e 

scent ducts . O w e n dissected five female platypuses sent f r o m the 

Australian co lonies and proved that the size of the anomalous gland was 

re la ted to the ovarian c y c l e : the glands w e r e m o s t enlarged w h e n eggs 

had just b e e n shed f r o m the ovary . T h e myster ious glands w e r e t h e r e 

fore m a m m a r y glands, a character is t ic of a m a m m a l . W i t h i n the 

Z o o l o g i c a l Soc ie ty and the Royal C o l l e g e , O w e n ' s ingenious study was 

seen as a t r i u m p h . It symbol ised Br i ta in ' s imperial prowess and the g r o w 

ing weal th of natural history co l lec t ions r e t u r n e d f r o m the co lonies . 

B e t t e r sti l l , this was the f i rs t t i m e the British had de throned the French 

in the f ie ld of a n a t o m y . 

O w e n ' s w o r k was beginning t o a t t ract the interest o f p o w e r f u l , l ike-

m i n d e d all ies , notably Pro fessor W i l l i a m Buck land , w h o wholeheartedly 

approved of the y o u n g e r m a n ' s unshakeable faith that the study of 

a n a t o m y w o u l d reveal the w o r k s of G o d . By n o w Buckland was a t the 

height of his p o w e r s and held in such high regard in both the scientif ic 

and rel igious es tabl ishments that he was o n e of eight distinguished 

th inkers appointed by the Pres ident of the Royal Soc ie ty to wr i te the 

Bridgewater Treatises. T h e Right H o n o u r a b l e R e v e r e n d Francis , Earl of 

B r i d g e w a t e r , had b e e n so dis turbed by the advance of m o r e secular ideas 

in sc ience that he had left £ 8 , 0 0 0 in his will for the Royal Society to 

' appoint persons to w r i t e , pr int and publish o n e thousand copies of a 

w o r k on the P o w e r , W i s d o m and G o o d n e s s of G o d as manifested in the 

C r e a t i o n ; i l lustrating such w o r k by all reasonable a r g u m e n t s ' . 

A w a r e o f the i m p o r t a n c e o f the task, the R e v e r e n d Buckland w o r k e d 

for six years on the Treatises, ably supported by his w i f e , w h o 'sat up 

night af ter night , for w e e k s and m o n t h s consecut ive ly , wri t ing to 

B u c k l a n d ' s d ic ta t ion , and this of ten till the sun ' s rays shining through the 

shutters at early m o r n warned the husband to cease f r o m thinking, the 

wife to res t her weary h a n d ' . Surrounded by his geological t rophies , in 

the d r a w i n g - r o o m in which a person 'might range a w h o l e day' and still 
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Sketch of William Buckland on a geological tour. The rocks at his feet are 

labelled: 'Specimen no. i, scratched by a glacier thirty-three thousand 

three hundred and thirty-three years before Creation; no. 2, scratched by a 

cart wheel on Waterloo Bridge the day before yesterday; the whole picture 

being scratched by T. Sopwith. ' 
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find s o m e t h i n g n e w , his table m a d e ent i re ly f r o m copro l i t es , the cabi

nets so c r a m m e d ' they had not b e e n invaded by the dust -c loth for the last 

f ive y e a r s ' , he was d e t e r m i n e d to r e c o n c i l e the apparent confl icts 

b e t w e e n the n e w sc ience and re l ig ion. F o r h i m , geo logy was nothing less 

than ' the unfolding r e c o r d s o f the operat ions o f the Almighty Author o f 

the U n i v e r s e , w r i t t e n by the f inger of G o d himsel f , upon the foundations 

o f the everlast ing h i l l s ' . 

H o w e v e r , Buckland a c k n o w l e d g e d the g r o w i n g n u m b e r o f para

d o x e s . Geologis t s had failed to find ev idence for a F l o o d ; still less was 

t h e r e scienti f ic ev idence for the C r e a t i o n s tory , as out l ined in Genes is . 

T h e r e w e r e m a n y e x t i n c t spec ies , in r o c k strata which must have been 

'depos i ted s lowly and gradually during very long periods of t i m e and at 

widely distant in terva ls ' . He tackled these p r o b l e m s by quest ioning the 

m e a n i n g of the B i b l e . V e r s e by v e r s e , he scrutinised Genes i s , arriving a t 

e v e r m o r e c o n v o l u t e d in terpre ta t ions . 

' N o w h e r e is i t a f f i rmed that G o d crea ted the heaven and the earth in 

the f i rst d a y , ' he asser ted , 'but in the beginning ; this "beginning" may be 

an e p o c h of u n m e a s u r e d distance . . . during which all the physical oper 

ations disclosed by geo logy w e r e going on . . . Mil l ions upon mil l ions of 

years may have occupied the indefinite interval b e t w e e n the beginning in 

which G o d c r e a t e d heaven and ear th , and the evening or the c o m m e n c e 

m e n t o f the f i r s t day o f the M o s a i c n a r r a t i v e . ' T h e n he redef ined the 

t e r m ' C r e a t i o n ' : ' this by no m e a n s necessari ly implies creat ion out o f 

noth ing , i t may b e . . . a n e w a r r a n g e m e n t o f materials that exis ted 

b e f o r e ' . T h e c rea t ion of the sun, the m o o n and the stars on the fourth 

day, he said, should be seen m e r e l y as a r e a r r a n g e m e n t of condit ions so 

that the stars b e c a m e visible to M a n . 

But even as he laboured to b r e e c h the e v e r - w i d e n i n g gap, n e w 

evidence kept e m e r g i n g in support of the unholy progress ionists . By 

c h a n c e , Buckland had m e n t i o n e d to R o d e r i c k M u r c h i s o n , the then 

S e c r e t a r y of the Geolog ica l S o c i e t y , that i t might be possible to unravel 

the s e q u e n c e of r o c k s b e l o w the Secondary strata at a site on the W e l s h 

b o r d e r s . M u r c h i s o n held Buckland 's k n o w l e d g e of strata in such high 

regard that he w e n t to invest igate . Although the Secondary strata and 
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their character is t ic fossils w e r e b e c o m i n g wel l established and had been 

descr ibed by Mantel l in ' T h e Age of R e p t i l e s ' , the Trans i t ion series of 

rocks b e l o w w e r e relat ively u n k n o w n . A t the W e l s h border land , 

Murchison found a site w h e r e he could t race the layers d o w n , d e e p e r 

into the ear th ' s crust . Start ing wel l b e l o w the coal m e a s u r e s ( the 

Carboni ferous per iod) in r o c k k n o w n as ' O l d R e d S a n d s t o n e ' , he w e n t 

down into the Trans i t ion series b e l o w . 

T h e s e ancient r o c k s revealed an unfamil iar landscape. T h e r e was no 

sign of terrestr ial l i fe , land plants or v e r t e b r a t e s . T h e fossils w e r e m a r i n e , 

and they told of strange forms of e x i s t e n c e unlike any living species . 

T h e r e w e r e odd sea c rea tures cal led ' t r i l o b i t e s ' , up to six inches long , 

with a s e g m e n t e d ske le ton and large mul t i l ensed eyes . T h e s e had first 

been systematical ly descr ibed in 1 8 2 2 by A l e x a n d r e Brongniar t in Paris ; 

Murchison n o w placed t h e m at the hear t o f an ent i re e c o s y s t e m . 

Tr i lob i tes shared the pr imeval seas with o t h e r inver tebra tes : ' c r i n o i d s ' , 

which r e s e m b l e d sea lilies and had stalks at tached to the sea f l o o r , and 

' e c h i n o i d s ' , which w e r e similar to starfish, sea urchins and sea c u c u m 

bers . Murchison called the rocks 'Silurian a f ter the S i lures , a clan which 

had thrived in the W e l s h border lands t w o thousand years previously . In 

the Silurian rocks it was possible to g l impse a per iod in the ear th ' s history 

when simple forms of l i fe , such as mar ine i n v e r t e b r a t e s , o n c e d o m i n a t e d . 

W h e n Murchison descr ibed his finds to the Geolog ica l S o c i e t y , he was 

hinting at a disturbing idea. Even though there w e r e still many gaps in 

the fossil r e c o r d , the progress ion of l i fe , for so long o b s c u r e d by folding 

and faulting in layer upon layer of Trans i t ion r o c k , t o o k on an a w e s o m e 

clarity. T h e Pr imary r o c k s , the oldest o f all , w e r e k n o w n to have no 

fossils. Above t h e s e , in the Trans i t ion ser ies , M u r c h i s o n ' s ev idence 

suggested there w e r e pr imit ive life f o r m s — t r i lob i tes , inver tebra tes and 

plants - in f o r m e r o ce ans . M u c h la ter , there was an Age of Rept i les 

e n t o m b e d in the Secondary r o c k s , with lizards and salamanders in the 

l o w e r rocks and then gigantic f o r m s of repti l ian l ife. A b o v e this , in 

the Ter t ia ry rocks c a m e the Age o f M a m m a l s , in which Man himsel f 

finally appeared, the pinnacle of C r e a t i o n . 

This progression gave powerfu l support to the a r g u m e n t s of the early 
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evolut ionists like G e o f f r o y Saint -Hi la ire and G r a n t . Y e t , even in the face 

of the ev idence for this o r d e r , Lyell still maintained that progression 

could be an il lusory idea. He be l ieved that the fossilisation of vertebrates 

within Secondary and T e r t i a r y strata was very unrel iable and should not 

be taken as e v i d e n c e . W i t h ver tebra tes out o f the p i c t u r e , there was no 

progress ion . Anomal ies had to be e x p l a i n e d , t o o . H o w could m a m m a l 

j aw s such as those of the Stonesf ie ld opossum find their way into the Age 

of Rept i les? As for the o lder Pr imary r o c k s , t h e s e , Lyell suggested, only 

lacked fossils because they had been des t royed as the rocks w e r e f o r m e d . 

W i l l i a m Buckland and o t h e r Anglican leaders of sc ience tackled the 

ungodly progress ionists d i f ferent ly . F o r t h e m the fossil r e c o r d provided 

ev idence of a series of Divine Crea t ions as the wor ld was made ever 

m o r e p e r f e c t for M a n . Buckland cons idered that the superb design of the 

giant Megalosaurus or Iguanodon proved the e x i s t e n c e of a skilled C r e a t o r . 

This ' a r g u m e n t f r o m design ' had been ci ted by classicists in one f o r m or 

a n o t h e r for c e n t u r i e s : the incredib le variety and c o m p l e x i t y of living 

f o r m s , seen throughout the animal k i n g d o m , must re f lec t the presence 

of an intel l igent D e s i g n e r . 

Buckland used the s t ruc ture of the Iguanodon t ee th to il lustrate his 

a r g u m e n t . ' W e cannot view such e x a m p l e s o f mechanical contr ivance 

united with so m u c h e c o n o m y of e x p e n d i t u r e . . . wi thout feeling a 

profound convic t ion that all this . . . has resul ted f r o m Design and high 

I n t e l l i g e n c e . ' T h e g lor ious and c o m p l i c a t e d design of these ancient 

beasts argued against the idea that life had evolved f rom primit ive to 

c o m p l e x f o r m s . Even the h u m b l e t r i lob i tes , 'bur ied for incalculable ages 

in the early strata of the T r a n s i t i o n ' , had eyes of extraordinary 

c o m p l e x i t y , s o m e species having at least four hundred lenses fixed on the 

surface of the c o r n e a . 'Th is i s ut ter ly i n e x p l i c a b l e , ' he d e c l a r e d , without 

r e f e r e n c e ' t o the same Intel l igent Creat ive p o w e r ' . 

In the Bridgewater Treatises Buckland was c o n c e r n e d to explain why the 

C r e a t o r chose to fill the pr imit ive w o r l d with evil carn ivorous beasts . His 

very o w n ev idence s h o w e d that the reptil ian carnivores w e r e furnished 

with 'organs for the purpose of capturing and killing their prey , instru

m e n t s f o r m e d express ly for d e s t r u c t i o n ' ; N a t u r e was hideously red in 
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tooth and c law. He a c c e p t e d that this was ' incons is tent with a C r e a t i o n 

founded in B e n e v o l e n c e and tending to p r o d u c e the greates t a m o u n t of 

e n j o y m e n t to the greates t n u m b e r of individuals ' . N o n e t h e l e s s , he 

sought to r e c o n c i l e even this with G o d ' s w i s d o m . He r e a s o n e d : 

I t has pleased the C r e a t o r to give to every c r e a t u r e upon the 

earth a dispensation of kindness to m a k e the end of life to each 

individual as easy as poss ib le . T h e m o s t easy death is p r o v e r b 

ially that which i s the least e x p e c t e d . . . by sudden des t ruct ion 

and rapid succession the feeb le and disabled are speedily 

rel ieved f rom suffering and the w o r l d is at all t i m e s c r o w d e d 

with sent ient and happy beings . . . the m o m e n t a r y pain of 

sudden and u n e x p e c t e d death is an evil infinitely small in 

compar i son with the e n j o y m e n t s of which it is the t e r m i n a t i o n . 

In the R e v e r e n d Buckland 's reassuring in terpre ta t ion of the 'unending 

carnivorous war fare ' of the ancient w o r l d , the gigantic Megalosaurus 

b e c a m e , paradoxical ly , G o d ' s agent for reducing the total sum of animal 

suffering. 

In Georgian England his b o o k was w e l c o m e d , sell ing out within 

w e e k s . ' It will astonish and delight all lovers of s c i e n c e , ' enthused the 

Quarterly Review. W i t h his ' c o m m a n d i n g e l o q u e n c e ' Buckland had 

' swel led the chorus in which all c reat ion hymns His pra ise ' and was 

'witness t o His unl imited P o w e r , W i s d o m and B e n e v o l e n c e ' . T h e 

Edinburgh Review c o m m e n t e d that it was ' ca lculated to inspire the m o s t 

affect ionate venerat ion for that G r e a t B e i n g ' . F o r Buck land , i t was a 

personal t r iumph. In scienti f ic c i rc les he was cons idered to have success

fully defined the ground rules within which geologica l research could be 

c o n d u c t e d . 

But even in the m i d - 1 8 3 0 s , t h e r e was still no shortage of biblical l i ter-

alists united in a chorus of disapproval . In Blackwood's Edinburgh Magazine 

one r e v i e w e r w r o t e scathingly of 'a c l e rgyman giddily giving a date and 

origin to the world wholly cont rad ic tory to that which-is express ly given 

in the B i b l e ' . For litcralists like G e o r g e Bugg in Scriptural Geology, to 
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cont rad ic t Genesis was nothing less than flagrant sin. He considered the 

sc ient i f ic view so p r e p o s t e r o u s that he could n o t even accept that ' races ' 

of carnivorous animals had o n c e thrived b e f o r e A d a m ' s downfal l . 

'Animals w e r e not created carnivorous,' s t o r m e d Bugg (his i tal ics) . 'I 

hold this to be a m o s t indisputable pr inc ip le . If animals w e r e created 

carn ivorous , "death" , even vio lent death , must have b e e n c o m m o n in 

Crea t ion f r o m the very beginning. But the Scr ipture represents Death as 

enter ing into the w o r l d by Sin. Had l ions , and t igers &c b e e n as vora

c ious f r o m the first as they are n o w . . . Adam himsel f would not have 

b e e n safe f r o m des t ruct ion by voracious a n i m a l s . ' I t was Adam w h o 

brought death and suffering into the w o r l d . B e f o r e this, c la imed Bugg, 

Adam was n o t even t r o u b l e d with l i ce , fleas or parasitic w o r m s ! In his 

v i e w , Megalosaurus and o t h e r giant beasts w e r e originally herb ivorous , 

and such crea tures ' d e g e n e r a t e d f r o m their original state into their 

carn ivorous habi t s ' . 

Buck land ' s Bridgewater Treatise was serialised in The Gentleman's 

Magazine, and the result ing publici ty p r o m p t e d even m o r e remarkable 

speculat ions . A c c o r d i n g to a Mr T h o m a s T h o m p s o n E s q . , V i c e -

Pres ident of the Hull Li terary and Philosophical S o c i e t y , Buckland's 

giant rept i les could indeed be r e c o n c i l e d with the Bib le . ' T h e r e is good 

g r o u n d for supposing that the Leviathan of the Scr iptures is the same 

animal as the n e w fossil Megalosaurus , and the B e h e m o t h was identical 

with the I g u a n o d o n , ' he w r o t e in the Magazine of Natural History. But 

o thers disagreed. ' W i l l i t be said that the Megalosaurus ex is ted in the 

Ni le so lately as the t i m e of Isaiah, about 3 0 0 years only b e f o r e the age 

of H e r o d o t u s ? ' quer ied o n e r e v i e w e r in the Edinburgh New Philosophical 

Journal. ' W i t h r e s p e c t to Leviathan, t h e r e is no passage in the Bible in 

which we can gather f r o m the c o n t e x t that i t means any animal o ther 

than the c r o c o d i l e o f the N i l e . ' 

In taking a path of reconc i l ia t ion b e t w e e n sc ience and rel igion, 

W i l l i a m Buckland had o n c e again s t ruck a raw n e r v e . 

Richard O w e n , quiet ly studying the Bridgewater Treatises at his lodgings 

in S y m o n d ' s Inn in centra l L o n d o n , was impressed . Although he did not 

a c c e p t that all the c rea tures in Nature w e r e individually designed by a 
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Divine hand, he did bel ieve that fundamental laws of ana tomy lay behind 

the different forms of l i fe , laws m a d e by G o d which w e r e established a t 

the point o f C r e a t i o n . He w a n t e d to understand these 'Div ine b lue

pr in ts ' , f r o m which he thought all the myriad di f ferent f o r m s of life had 

sprung. He t o o k a part icular in teres t in Buck land ' s a rguments on the 

giant rept i les . 

If the m o s t advanced rept i les with c o m p l i c a t e d anatomical designs had 

lived early in the history of the g l o b e , this argued against the n o t i o n of 

evolut ion, which impl ied a progress ion f r o m s imple to advanced f o r m s . 

Perhaps, as W i l l i a m Buckland had h i n t e d , the prehis tor i c giant rept i les 

could be used as a w e a p o n to s i lence the evolut ionis ts , o n c e and for all . 

W h e n he had t i m e , he began to gather in format ion on the giant fossil 

rept i les . He was soon wri t ing papers not ing details of the i r a n a t o m y , 

such as ' O n the Dis locat ion of the Tail at a certa in point O b s e r v a b l e in 

the Skele tons of many Ichthyosaur ia ' . In this , he c o r r e c t l y argued that 

these lizards possessed a heavy caudal ( tai l ) f in. Li t t le by l i t t le , he was 

searching for a way to dispose of his rivals. 

I n 1 8 3 4 , Richard O w e n was p r o m o t e d t o Pro fessor o f C o m p a r a t i v e 

Anatomy at St B a r t h o l o m e w ' s Hospi ta l , and was soon appointed a 

Fe l low of the Royal Soc ie ty for his papers on the duck-b i l led platypus 

and marsupial animals . As he had long h o p e d , w h e n o n c e i t was c lear that 

he was making headway in his c a r e e r , M r s G i f t ' s opposi t ion to his 

marriage col lapsed. After an e ight-year e n g a g e m e n t and within a few 

months of his jo in ing the Royal S o c i e t y , she r e l e n t e d , and plans w e r e 

made for the wedding . 

He was n o w provided with a suite of r o o m s at the Royal C o l l e g e of 

Surgeons . It was gratifying for C a r o l i n e that her f iance n o t only had a 

h o m e , but a m o s t imposing o n e . Approached f r o m the leafy square in 

L incoln ' s Inn Fields, up wide s tone steps with six t o w e r i n g D o r i c 

c o l u m n s , his apar tments w e r e reached through the spacious in ter ior o f 

the C o l l e g e , with its echoing m a r b l e f loors and pil lared hal lway. ' R . O . 

t o o k us to his H O U S E , w h e r e he regaled us wi th i ces , c lare t and c a k e s , ' 

she w r o t e . ' I was agreeably surprised at the size of the r o o m s and the 

c o m f o r t o f the k i t c h e n s . ' 
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T h e long-awai ted e v e n t , on 20 Ju ly 1 8 3 c , was a small family affair 

held at the n e w St Pancras C h u r c h in Euston Square . O w e n ' s wedding 

day, which was also his b i r thday, m a r k e d a turning-point in his l i fe. Cl i f t , 

unassuming, wel l l iked, and r e s p e c t e d for his years of pat ient w o r k on 

J o h n H u n t e r ' s c o l l e c t i o n s , was the p e r f e c t patron for his ambit ious and 

ta lented s o n - i n - l a w . He w o u l d n e v e r hear an ill w o r d against him and 

was always wil l ing to p r o m o t e his in teres ts . S o o n , Richard O w e n 

en joyed the p r o m i n e n t posit ion of deputy to Cli f t a t the Royal Col lege 

o f Surgeons . 

Final ly, in April 1 8 3 6 , the hopes that he had so long enter ta ined b e c a m e 

a rea l i ty . A special post was o f fered to h im at the C o l l e g e : Hunter ian 

Pro fessor . This unique a p p o i n t m e n t requi red that he give an annual course 

of l ec tures in h o n o u r of J o h n H u n t e r and instantly e levated the young 

deputy to a very senior rank in scienti f ic c i r c l es . He was del ighted. ' I beg 

to express to the C o u n c i l my d e e p sense o f this additional mark o f their 

favourable s e n t i m e n t towards m e , ' he rep l ied . His grandson 's biography 

reveals that ' t o the last days of his l i fe , R ichard O w e n constant ly re ferred 

to the grat i f icat ion which this a p p o i n t m e n t gave h i m ' . 

H o n o u r e d with this great d is t inct ion , O w e n seized the m o m e n t to 

dispose of R o b e r t G r a n t , his long-standing rival at the Zoological 

Soc ie ty . Hosti l i t ies b e t w e e n the radical , ' evo lut ionary ' R o b e r t Grant 

and Richard O w e n had of ten e r u p t e d into pet ty disputes o v e r w h o 

should dissect which rare s p e c i m e n . N o w backed by his father-in-law 

and a g r o w i n g band of suppor ters at the Zoolog ica l Soc ie ty C o u n c i l , the 

young Hunter ian P r o f e s s o r ' s despatching of Grant was effortlessly 

s imple ; a c o u p was achieved in a m a t t e r of m i n u t e s . O n e evening, at a 

C o u n c i l m e e t i n g a t the S o c i e t y ' s m u s e u m in B r u t o n S t r e e t , O w e n 

m e r e l y ve toed G r a n t ' s a p p o i n t m e n t t o the C o u n c i l , t h e r e b y d i s e m p o w -

er ing h im in o n e s t r o k e . F o r a comparat ive anatomist to have no access 

to the best s o u r c e of animals for dissect ion was a m a j o r se tback . R o b e r t 

Grant w o k e up t o o late to the danger , and tr ied to rally his supporters . 

T h e ' m a l c o n t e n t s ' , a s Caro l ine O w e n called t h e m , w e r e unsuccessful . 

F o r Grant this m a r k e d the beginning of a painful d o w n w a r d slide which 

eventual ly spiralled out o f c o n t r o l . 

1 9 8 
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By prevent ing Grant f r o m obtaining s p e c i m e n s , O w e n adeptly cut of f 

any hopes he might have of advancing his posi t ion in this f ield, and his 

reputat ion w a n e d . As Adrian D e s m o n d has s h o w n , O w e n isolated h im 

and deprived him of key sources o f i n f o r m a t i o n , turning the man w h o 

was t ipped to be the n e x t C u v i e r into an u n w e l c o m e visitor a t the 

Zoologica l Gardens . M o r e and m o r e people j o i n e d the es tabl ishment 

bandwagon, c h a m p i o n e d by O w e n , opposing G r a n t ' s radical v iews. His 

support col lapsed, and finally his n a m e disappeared f r o m the Zoologica l 

Society register a l toge ther . 

In t i m e , Grant also found h i m s e l f struggling for s tudents , and since 

lec turers w e r e paid p e r s tudent , his pay fell sharply — s o m e t i m e s as low 

as £ c o a year . R e c o r d s f r o m the 1 8 4 0 s show that he t r ied to b o r r o w 

m o n e y f rom the universi ty , and w h e n he failed he m o v e d to 'a s lum in 

C a m d e n t o w n , amid harlots and k n a v e s ' . T h e o n c e bri l l iant R o b e r t 

Grant did not m a k e a c o m e b a c k . 

M e a n w h i l e , as O w e n cult ivated p o w e r f u l ar is tocrats on the 

Zoologica l Soc ie ty C o u n c i l , such as Sir P e t e r E g e r t o n and Lord Bray-

b r o o k e , he was eventual ly able so to arrange m a t t e r s that he had sole 

access to any dead animals . 'Affairs w e r e se t t led satisfactorily at the 

Zoological Counc i l on the quest ion o f dissect ion o f a n i m a l s , ' Caro l ine 

noted in her diary. 'An o r d e r has b e e n e n t e r e d to the e f fec t that the 

Hunter ian Professor should be a l lowed to dissect w h e n e v e r and what

ever he liked w h e n D e a t h o c c u r r e d at the Gardens . . . and that he 

i s to have p r e c e d e n c e over any o t h e r p e r s o n . ' O w e n ' s v ic tory was 

c o m p l e t e . 

W i t h G r a n t — and any o t h e r aspiring rival — out of the w a y , O w e n 

could now explo i t each animal death at the Z o o to advance his o w n 

career . By sheer g o o d f o r t u n e , that autumn the supply of impor tant 

spec imens to dissect suddenly swel led even m o r e w h e n Charles D a r w i n , 

who had just re turned f r o m South A m e r i c a on the Beagle, donated eighty 

m a m m a l s and over four hundred birds to the Soc ie ty . D a r w i n , w h o was 

eager to m a k e his way in the L o n d o n scienti f ic w o r l d , was del ighted to 

have his prize fossils in te rpre ted by O w e n . 

Caro l ine ' s diary r e c o r d s a success ion of s tudies , all wi th a v iew to 



T E R R I B L E L I Z A R D 

understanding G o d ' s purpose in creat ing the myriad living f o r m s . 

' T o d a y , R ichard cut up the giraffe which died at the Zoologica l Gardens . 

Af terwards he w e n t to the Royal Insti tution to dissect a s n a k e . ' N o t long 

a f terwards , ' R i c h a r d w e n t t o B r u t o n St , the m u s e u m o f the Zoological 

S o c i e t y , to cu t up an o s t r i c h . ' A few w e e k s later she n o t e d : ' P o o r little 

ch impanzee dead. R w e n t to see the " o p e n i n g s c e n e " in Bruton S t r e e t . ' 

C a r o l i n e , b o r n and b r e d in the m u s e u m , t o o k the continual passage of 

dead m a m m a l s through h e r f ront d o o r in h e r s t r ide , even showing 

forbearance w h e n a large r h i n o c e r o s was placed in the hallway. T h e 

smell o f preserving-spir i ts pervaded the i r h o m e , a constant r e m i n d e r of 

O w e n ' s w o r k penet ra t ing the very air they b r e a t h e d . Living over the 

m u s e u m , his output was prodigious , and he did n o t find it necessary to 

take a break on social occas ions . ' W h e n we g o t h o m e R insisted upon 

having the legs of a fowl which we had for d inner , to e x a m i n e the 

m u s c l e s . ' Far f r o m s e e m i n g g r u e s o m e , to Caro l ine such dedicat ion was 

all part of his br i l l iance . 

As O w e n ' s p o w e r g r e w within the Zoolog ica l Soc ie ty , the Royal 

Soc ie ty and the Royal C o l l e g e , he was very aware of his o w n m e r i t , and 

this abundance of se l f - conf idence f o r m e d the b e d r o c k of his personal i ty , 

which to his rivals s e e m e d like s o m e unassailable c l i f f - face. His razor-

sharp mind and raw energy w e r e a t tuned n o t just to dissecting animals 

but to manipulat ing p o w e r within each institution he j o i n e d , all the 

whi le disarming any suspicions by his sheer youth . It t o o k t i m e for a 

pa t tern to e m e r g e , for people to r e c o g n i s e the ruthless streak beneath 

the charming v e n e e r . His e n o r m o u s skil l , even at this early stage in his 

c a r e e r , was to build a p o w e r base in each institution he j o i n e d , so that 

his sc ient i f ic ideas allied to his polit ical astuteness ensured that he was 

always the m a n o f the m o m e n t . 

T h e same pat tern was to r e p e a t i tsel f w h e n a n e w organisation was 

f o r m e d in the 1 8 3 0 s : the Brit ish Associat ion for the A d v a n c e m e n t o f 

Sc ience ( B A A S ) , c r e a t e d as a rival to the Royal Soc ie ty in leading and 

p r o m o t i n g Brit ish s c i e n c e . D u r i n g the 1 8 2 0 s , the deaths o f t w o distin

guished Royal Soc ie ty pres idents , Sir Joseph Banks and Sir Humphry 

Davy , had o p e n e d up a vacuum in the m a n a g e m e n t of s c i e n c e . Banks 's 
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for ty -one-year t enure as Pres ident of the Royal Soc ie ty had brought few 

r e f o r m s ; aristocrats and weal thy gentry c o n t i n u e d to o u t n u m b e r genuine 

scientists as m e m b e r s , and Banks was even unfairly accused of packing the 

Counci l with his favouri tes . In shor t , the Royal Soc ie ty was seen as conser 

vative, London-based and elitist in its c h o i c e of F e l l o w s , p r o m p t i n g 

controversy in the press on the ' D e c l i n e of S c i e n c e in E n g l a n d ' . 

Unl ike the Royal S o c i e t y ' s , the n e w B A A S ' s annual meet ings w e r e to 

be held in a dif ferent t o w n each year . T h e a im was to o p e n up a w i d e r 

forum for scientif ic d e b a t e , w h e r e ta lented amateurs in the regions could 

contr ibute m o r e easily. But despite the admirable in tent ions , in pract ice 

the Anglican leaders o f sc ience f r o m O x b r i d g e and the p o w e r f u l inner 

c o r e o f Geologica l Soc ie ty m e m b e r s rapidly s tepped in to s teer the n e w 

organisation and ensure that i t p r o m o t e d ' G o d ' s o r d e r and r u l e ' . 

Richard O w e n was quick to realise that the B A A S had funds to dispose 

of and that they w e r e looking for ta lent . At the same t i m e , mindful of 

Buckland's arguments in the Bridgewater Treatises, he was beginning to 

recognise that the giant fossil rept i les could be a crucial w e a p o n in his 

crusade against the evolut ionis ts . T h e fossil rept i les n e e d e d to be classi

fied within the animal k i n g d o m ; w h e r e did they fit in the vast n e t w o r k 

of Nature? Had they evolved f r o m o t h e r c r e a t u r e s , or had they b e e n 

specially c rea ted by G o d ? Clear ly , the fossil rept i les w e r e to be the n e x t 

ba t t leground. But he had a n e w adversary, widely regarded at the t i m e 

as the leader in the f ield: G i d e o n M a n t e l l . 

O w e n could n e v e r easily chal lenge M a n t e l l ' s super ior i ty in the field 

of fossil repti les within the ha l lowed walls of the Royal S o c i e t y . Mante l l 

was nearly fifteen years o l d e r , and had b e e n present ing highly regarded 

papers a t S o m e r s e t House since 1 8 2 5 . But with his fa ther - in - law, Cl i f t , 

holding a p r o m i n e n t posi t ion within the B A A S , and his ally W i l l i a m 

Buckland, Pres ident o f the B A A S i n 1 8 3 2 , O w e n could see a n o p p o r 

tunity. T h e r e was a way of disposing of his n e w rival as he had disposed 

of G r a n t , and c laiming the intel lectual t e r r i t o r y as his o w n . 
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Nil Desperandum 

So the cheek may be tinged with a warm sunny smile, 

While the cold heart to ruin runs darkly the while. 

Thomas Moore , cited in Gideon 

Mantell's correspondence, 1 8 3 6 

Gideon Mante l l was looking for a way of capitalising on his lead in 

fossil rept i les in o r d e r to advance his scientif ic c a r e e r . As he 

p o n d e r e d his fu ture , t w o dist inct possibil it ies began to take shape in his 

m i n d . He could k e e p his c o u n t r y prac t i ce in L e w e s , w h e r e , he fel t , ' l ike 

a t o r c h I c o n s u m e m y s e l f in frustrat ion at the lack of t i m e for research. 

Al ternat ive ly , he could m o v e to the fashionable seaside t o w n of 

Br ighton . Surrounded by ar is tocrats at the c o u r t , Mante l l envisaged his 

medical pract ice w o u l d be both less demanding t h e r e , and m o r e pros

p e r o u s . T h e r e was also a real chance of secur ing a patron . ' A n o t h e r 

w e e k passed away, alas! h o w use less ly , ' he conf ided in his diary. 'Shall I 

leave this dull place and venture into the v o r t e x of fashion and dissipation 

at Br ighton or shall I not? P r u d e n c e , with four chi ldren, says stay where 

you a r e , but A m b i t i o n . . . says go and p r o s p e r ! W h a t shall I d o ? ' 

S ince his L e w e s prac t i ce had b e e n his sole source of i n c o m e for almost 

t w e n t y years , the decis ion p r e y e d on his m i n d . He told his Amer ican 

c o r r e s p o n d e n t , Professor Sil l iman of Yale Univers i ty : ' w h e n I re f lec t on 

the many hundreds of families w h o m , even in my comparat ive ly short 

l i fe , I have seen r e d u c e d f r o m aff luence to p o v e r t y , I shudder with 

h o r r o r lest such a fate may be m i n e ' . Even his o w n b r o t h e r - i n - l a w , 

Lupton R e l f e , had b e c o m e bankrupt in the early 1 8 3 0 s , and his plight 
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was a cont inuing c o n c e r n : ' w e n t with R e l f e and saw his p o o r w i f e . 

Heavens! W h a t misery and w r e t c h e d n e s s ' . 

As Mante l l ' s reputat ion spread, m e m b e r s of the g e n t r y c a m e to visit 

his m u s e u m and this led on o n e occas ion to an in t roduct ion to the Earl 

of E g r e m o n t w h o lived at Pet w o r t h H o u s e , Sussex . T h e Ear l , a genial 

man in his eighties , was fascinated by M a n t e l l ' s c o l l e c t i o n . It was not 

u n c o m m o n for him to spend several h o u r s , w h e n he visi ted, browsing 

through the s p e c i m e n s . M a n t e l l ' s re lat ionship with the Earl b e c a m e 

increasingly cordial during the autumn o f 1 8 3 3 , leading to an u n e x p e c t e d 

d e v e l o p m e n t . ' L o r d E g r e m o n t . . . spoke with me on the sub jec t of my 

removal to Brighton and munif icent ly o f fered me a thousand pounds to 

assist me in the r e m o v a l ! ' W i t h such s u p p o r t , h o w could he fail? 

During the a u t u m n , Mantel l and his wi fe t o o k the carr iage to Br ighton 

many t imes to look for s o m e w h e r e suitable to l ive. In N o v e m b e r 1 8 3 3 , 

they w e r e shown an imposing house on the O l d S t c y n c , a fashionable 

part of Brighton c lose to the sea. N u m b e r 20 was a b o w - f r o n t e d 

Georgian house , spread o v e r five f loors and m o s t p r o m i n e n t l y placed in 

the t o w n , barelv a hundred yards f r o m the Royal Pavil ion. 

F r o m every w i n d o w at the f ront o f the h o u s e , Mante l l could gl impse 

the splendour of the palace , the e x t e r i o r adorned with such a n u m b e r of 

oriental d o m e s , t o w e r s and turre ts that the i r sheer abundance s e e m e d 

surpassed only by the i r r e d u n d a n c y , and spoke vo lumes of the vast 

wealth to be squandered by the palace ' s inhabitants . B e y o n d , he could 

see g e n t l e m e n ' s carriages making their way to the palace s tables , a great 

domed building that could house s ixty horses . T o w a r d s the sea f ront , 

smart carriages w e r e lined up by the O l d Ship Inn and the Palace H o t e l , 

their rich o w n e r s idling t i m e in the c o b b l e d lanes. D i r e c t l y in f ront of the 

house w e r e ornamenta l gardens s t re tching across to an e legant r o w of 

double - f ronted houses , principally o w n e d by the g e n t r y . I f he placed his 

museum of fossil repti les h e r e , he thought , in the hear t of this fashion

able part of t o w n , i t could hardly escape n o t i c e . 

'I a lmost dread to have you . . . wi thdrawn far ther f r o m the Ti lgate 

Fores t , the W e s t m i n s t e r Abbey of the O l d Saur ians , ' Professor Sil l iman 

w r o t e f rom A m e r i c a w h e n he heard of the plan, ' f o r I fear that Sc ience 
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will suf fer . ' But Mante l l was full of opt imism as he signed the lease, and 

was soon 'all in a bust le of r e m o v a l to B r i g h t o n ' . 

Lit t le by l i t t le , the e legant house in Br ighton with its marb le fireplaces 

and decorat ive carving was filled with the eer ie rel ics re tr ieved f r o m the 

Age of Rept i l es . I t was the first m u s e u m in the w o r l d to show the three 

k n o w n giant land rept i les , and Mante l l o r d e r e d many expensive n e w 

display cabinets . In the m o s t c o m m a n d i n g place in the largest r o o m on 

the first f loor he placed the b o n e s of the Iguanodon, Megalosaurus and 

Hjlaeosaurus. Fossils of ancient plants , including ferns and cycads, illus

trated the ' C o u n t r y of the I g u a n o d o n ' . T h e r e w e r e also n u m e r o u s cases 

of chalk fossils, including his fine co l l ec t ion of fishes and casts of the 

m a m m o t h and mas todon f r o m Paris . Just b e f o r e Chr is tmas , with his 

m u s e u m c o m p l e t e , his family jo ined him in Br ighton : 'Farewel l for ever 

t o Cast le Place . . . S o ends 1 8 3 3 : and I begin the w o r l d d e n o v o ! ' 

T h e events that fo l lowed surpassed even G i d e o n M a n t e l l ' s e x p e c t a 

t ions . T h e y had scarcely finished ce lebra t ing Chris tmas — in some 

disarray, as their belongings w e r e still be ing unpacked — when arrange

m e n t s w e r e m a d e for him to give t w o public talks on g e o l o g y , which , he 

conf ided to S i l l iman, ' w e r e the means o f introducing me to the first 

p e o p l e o f the t o w n ' . T h e audience was as tonished, many learning for the 

first t i m e o f the ev idence o f f o r m e r w o r l d s . ' W e must read the records 

of c rea t ion in a s t range , and perhaps repulsive language , ' Mantel l said, as 

he s h o w e d t h e m s o m e of the giant Iguanodon b o n e s . 'But o n c e this 

language is acquired , i t b e c o m e s a mighty ins t rument of thought . . . in 

the shapeless pebble that we t read u p o n ; in the undefined mass of r o c k 

or clay the unins tructed eye w o u l d in vain seek for novelty or beauty; 

like the adventurer in the Arabian s tory he finds the cavern closed to his 

e n t r a n c e . . . until the tal isman is obta ined that can dissolve the enchant

m e n t and unfold the w o n d e r f u l secre ts that have so long lain h idden . ' 

T h e Brighton Herald r e p o r t e d that Dr Mante l l spoke ' in a style of 

impassioned and bril l iant e l o q u e n c e to which we have n o t the ability to 

do just ice . . . All that can be e f fec ted is to give the substance of his 

observat ions ; the f luency , the f e r v o u r , the af f luence of m i n d , the 

c o m m a n d o f language, the f o r c e , beauty and variety o f i l lustrat ion. ' To 
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Mante l l ' s great del ight , w h e n his m u s e u m o p e n e d , on Tuesdays , 

'hundreds of the nobi l i ty and gentry f locked through the d o o r ' . He felt 

conf ident that he c o u l d n ' t fail to p r o s p e r . 

W i t h i n w e e k s , he r e c o r d e d in his diary, 'all the principal persons in 

this place have called upon me and invited me to their houses , and 

among many hundreds of acquaintances , I may rank s o m e real friends 

. . . My m u s e u m has already b e e n visited by upwards of 1 0 0 0 p e r s o n s . ' 

He told Professor Sil l iman that his l ec tures ' w e r e wel l a t tended and 

passed o f f very agreeably and my soc ie ty was c o u r t e d by the fashion

ables: in fact I was the Lion of the season ' (his i ta l ics) . 

Accolades cont inued to feature p r o m i n e n t l y in the local papers . 

Mantel l was por trayed as the ' C o l u m b u s of the subterranean w o r l d ' , a 

star o f geology w h o was to be 'proudly w e l c o m e d to B r i g h t o n ' . By the 

t ime the May Day ce lebra t ions w e r e in full swing in the s t r e e t s , he 

w r o t e , ' M y recept ion in this t o w n has certa inly b e e n very f lat ter ing . . . 

My noble f r iend, Lord E g r e m o n t , w h o s e l iberality has placed me b e y o n d 

all immedia te want of m o n e y . . . still c o u n t e n a n c e s me in the m o s t flat

ter ing m a n n e r . ' 

His success in Br ighton soon b r o u g h t u n e x p e c t e d oppor tuni t i es . In 

May 1 8 3 4 he rece ived a l e t t e r f r o m a quarry o w n e r in K e n t , a Mr 

Bens ted , whose labourers had unear thed giant fossils in a pit near 

Maidstone . Bens ted had chisel led along the out l ines of the b o n e until he 

had revealed a 'por t ion of the ske le ton of an ex t raordinary a n i m a l ' . T h e 

discovery was announced in the L o n d o n papers and ' g e n t l e m e n travel led 

a great distance to see i t ' , but no o n e was able to identify the beast . 

Mantel l made ar rangements to travel to K e n t in early J u n e . Although 

it was past five in the a f te rnoon w h e n he arr ived at his lodgings in 

Maids tone , he set o f f immedia te ly to find B e n s t e d . He recognised the 

fossils at o n c e : ' the l o w e r e x t r e m i t i e s of the Iguanodon: a magni f icent 

g r o u p ' . W a t c h e d eagerly by B e n s t e d , his e y e t o o k in all the detai ls : there 

w e r e several l imb b o n e s , a series of f i f teen v e r t e b r a e , pelvis b o n e s such 

as the i l ium, t o e b o n e s , r ibs , c h e v r o n b o n e s and o t h e r s . E m b e d d e d with 

all this w e r e the highly character is t ic Iguanodon t e e t h . H e r e , for the first 

t i m e , w e r e connected parts of the Iguanodon s k e l e t o n . 
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Any hopes Mante l l en ter ta ined of taking the remarkable spec imen 

back with h im to Br ighton w e r e quickly dispel led. Bensted wanted to 

make a substantial sum out of his f ind, and several w e e k s of frustrating 

negot ia t ions ensued . Eventual ly , Mante l l w r o t e : ' M y very, very kind 

fr iends , H o r a c e [Horat io] Smith and Mr R icardo t o o k upon themselves 

to obtain it , i f possible and present i t to m e . ' W i t h i n a few w e e k s , to 

M a n t e l l ' s del ight , the Iguanodon arr ived in Br ighton . ' N o w for three 

m o n t h s ' hard w o r k at night with my chisel ; then a l e c t u r e ! I must do 

s o m e t h i n g to m e r i t such k indness . ' 

W o r k i n g late each evening , long af ter the last carriages had left the 

Royal Pavilion and the visitors had re t i red to their hote ls , Mantel l 

chisel led away. As the shape of the l o w e r l imbs of the Iguanodon gradually 

e m e r g e d , he r e p o r t e d to Pro fessor Si l l iman: ' t h e r e are many bones which 

w e r e n o t visible w h e n I w r o t e to you . . . I am n o w certa in that the hind 

feet o f the Iguanodon w e r e very large , flat and e n o r m o u s l y s t rong . . . A 

f e m u r of the Iguanodon which I have b e e n able — although it was broken 

into a hundred pieces to repair and m a k e quite per fec t is three feet eight 

inches long, al though shor tened s o m e w h a t by c o m p r e s s i o n . ' 

S ince the tee th w e r e buried with the o t h e r b o n e s , there could be no 

doubt that they w e r e all part of the same c r e a t u r e . F o r nearly a decade 

M a n t e l l ' s classification of b o n e s had been based on c o n j e c t u r e . At last he 

had a b lueprint of several i m p o r t a n t parts of the Iguanodon skeleton and 

could c o n f i r m his ideas. He also tr ied to es t imate the size of the beast 

m o r e accura te ly , measur ing the d imens ions of c o r r e s p o n d i n g b o n e s in an 

iguana so as to c o n s t r u c t a table showing their p r o p o r t i o n s . 

A c o m p a r i s o n of the sizes of the clavicles and teeth of the t w o crea

tures suggested the Iguanodon might have reached 1 0 0 feet long. 'In 

t ru th , I be l ieve that its magni tude is h e r e u n d e r - r a t e d , ' Mantel l w r o t e . 

'L ike Frankens te in , I was s t ruck with as tonishment at the e n o r m o u s 

m o n s t e r which my investigations had called into e x i s t e n c e ! ' 

W i t h o u t a c o m p l e t e ske le ton to p r o v e the size of the Iguanodon, these 

compar i sons to the iguana lizard w e r e the best guide available. Mantel l 

recognised that if the Iguanodon was shaped m o r e like a c r o c o d i l e , which 

has a shor ter tail than a l izard, ' i ts total length w o u l d , of c o u r s e , be much 
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Estimated length of 

the I g u a n o d o n 

indicated by 

Bones Recent iguana I g u a n o d o n the comparison 

T e e t h E x c e e d the r e c e n t 1 00 f ee t 

iguana by 20 t i m e s 

H o r n 0 . 2 5 inch high 4 . 5 i n c h e s , 1 8 90 f e e t 

t i m e s l a r g e r 

Os tympani 0.6 inch high 6 i n c h e s , 1 0 t i m e s co f ee t 

l a r g e r 

C l a v i c l e 1. 5 i n c h e s l o n g 30 i n c h e s , 20 t i m e s 1 00 f ee t 

l a r g e r 

F e m u r l e n g t h o f b o n e 4 f e e t , 1 c t i m e s 7 j f e e t 

3 . 5 i n c h e s l a r g e r 

T i b i a 2 . 8 i n c h e s 3 1 i n c h e s , 11 j j f eet 

t i m e s l a r g e r 

C l a w b o n e 1 6 t i m e s l a r g e r 80 f e e t 

M a n t e l l ' s e s t i m a t e s of the s ize of t h e Iguanodon f r o m his t a b l e in The Geology 

of South-East Englandby G . A . M a n t e l l ( 1 8 3 3 ) , p . 3 1 2 . 

less than is here i n f e r r e d ' . F r o m the Iguanodon s very substantial l inger 

and toe b o n e s he c o n j e c t u r e d that the anc ient rept i le was m u c h m o r e 

'bulky ' and thickset than exist ing lizards. T h e s e tentat ive threads of 

evidence suggested that the ancient rept i les may have had dif ferent 

proport ions f r o m m o d e r n lizards, but there was no way of obtaining 

p r o o f o f it . M o s t o f the caudal v e r t e b r a e w e r e miss ing, so he could n o t 

prove the length of the tail . N o r did he have b o n e s of the skull or j a w , 

making i t impossible to d e d u c e the shape of the head . B o n e s of the 

hands, ankles and crucial parts of the hip b o n e s w e r e also absent . Despi te 

this, Mantel l t r ied to w o r k out the appearance of the c r e a t u r e and even 

made a first provisional sketch . In his f ree-hand drawing he depicted 

Iguanodon as a c r o u c h i n g , four - foo ted l izard, r e s e m b l i n g the iguana in 

shape and p r o p o r t i o n s . 
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Such was his enthusiasm that , in S e p t e m b e r i 8 34, within a m o n t h of 

rece iv ing the s p e c i m e n , Mante l l was able to e n t e r in his diary: 'f inished 

chisell ing out the Maids tone Iguanodon and placed i t in the M u s e u m . 

H o w i t i s e v e r to be g o t out again, Heaven only k n o w s ! ' T h e large r o c k 

in which many o f the b o n e s w e r e e m b e d d e d b e c a m e n icknamed ' the 

M a n t e l l - p i e c e ' by his Br ighton friends H o r a t i o Smith and Moses 

R i c a r d o , and was m a n o e u v r e d n e x t to the o t h e r Iguanodon bones in the 

main r o o m . 

In sc ient i f ic c i r c les , Mante l l was n o w so highly regarded that 

n u m e r o u s academic dist inct ions w e r e c o n f e r r e d upon h i m . Since he had 

b e e n unable to a t tend university he was particularly proud to rece ive a 

d e g r e e f r o m Yale C o l l e g e in A m e r i c a . Professor Buckland dubbed him 

The Maidstone Iguanodon which Mantell placed in his museum in 

Brighton and which became known as 'the Mantell-piece' . 
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the ' W i z a r d of the W e a l d ' fo l lowing his spectacular success in inter 

pret ing fossil rept i les . Finally, in 1 8 3 c , Mante l l was presented with the 

highest award of the Geolog ica l Soc ie ty : the W o l l a s t o n G o l d Medal . In 

the history of the Society this medal had b e e n c o n f e r r e d only o n c e 

b e f o r e , when W i l l i a m S m i t h , the father o f s trat igraphy, was belatedly 

honoured in 1 8 3 1 . T h e prize was given to G i d e o n Mante l l ' for the 

discovery of t w o genera of fossil rept i les , Iguanodon and Hylaeosaurus ' . 

That evening, Char les Lyell t o o k advantage of his posit ion as Presi 

dent of the Geologica l Soc ie ty to p r o m o t e his fr iend at the honorary 

dinner : 

I t is n o w nearly t w e n t y years b e f o r e I had the g o o d for tune to 

b e c o m e acquainted with Mr M a n t e l l , and even then my friend 

. . . foresaw s o m e of the results which have s ince b e e n 

realised . . . His C o l l e c t i o n is , of i tself , a m o n u m e n t of original 

research and talent . . . a n assemblage o f t reasures which the 

Cartoon of 'A Saw-rian' in Mantell's museum by Thomas Hood. 
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m e r e industry of a c o l l e c t o r could never have brought toge ther 

. . . I t required his zeal , inspired by genius . . . to bring this to 

l ight, and call into e x i s t e n c e those huge Saurians . . . with whose 

names we have b e e n m a d e as familiar as with those of our 

d o m e s t i c animals , and which have obtained as real an ex i s tence 

in our imaginat ions as if they w e r e living at this m o m e n t , in the 

Ni le . . . G e n t l e m e n , the health of Dr M a n t e l l , the W o l l a s t o n 

Medal is t ! 

R e p o r t s in the local papers show that this accolade was fo l lowed by ' loud 

and cont inued c h e e r i n g ' . It was a high point for Gideon Mantel l . ' T h e 

past few m o n t h s have been the m o s t splendid in my e x i s t e n c e , ' he w r o t e 

in his diary, 'and if fame and reputat ion could c o n f e r happiness, I ought 

to be happy . . . I feel I have had very many blessings b e s t o w e d upon me 

by the A u t h o r of all g o o d . ' 

But all this t i m e he had b e e n neglec t ing his medical pract ice . 

Paradoxica l ly , his deep interes t in sc ience c o u n t e d against him in 

Br ighton . Damaging gossip was beginning to c i rcu la te . People b e c a m e 

suspicious of signing up with a d o c t o r w h o , i t was said, was m o r e 

c o m m i t t e d to geo logy than to m e d i c i n e and had no t i m e for his patients . 

Mante l l feared that these r u m o u r s w e r e started by rival pract i t ioners , a 

v iew shared by Professor Si l l iman: ' I am truly gr ieved that you are so 

m u c h disappointed professional ly in Br ighton , but can easily understand 

h o w envious rivals may m a k e use of y o u r zeal and of your success t o o , in 

s c i e n c e to e x c i t e a p r e j u d i c e . ' 

As the m o n t h s w e n t b y , for the f irst t i m e in his life m o n e y was fast 

b e c o m i n g a constant p r e o c c u p a t i o n . T h e i r old h o m e in L e we s was put 

up for auct ion but n o t o n e b idder appeared . Eventual ly , he found a 

tenant to pay £ 6 0 a y e a r , but this scarcely eased his f inancial burden since 

his Br ighton house cos t £ 3 5 0 a year and was rapidly draining his few 

r e s o u r c e s . He had chosen this imposing h o m e in the hope of making a 

c o m m e r c i a l success o f his m u s e u m . To c o v e r c o s t s , he had planned to 

charge visitors a f e e . H o w e v e r , at the last m i n u t e , friends advised o ther 

wise : ' s c i e n c e should be cult ivated for its o w n s a k e ' , and an entrance 
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fee would count against him w h e n developing his medical prac t i ce . 

' So here I a m , confessedly o n e of the m o s t successful pract i t ioners in 

the county . . . with m o r e reputat ion as a man of sc ience than I deserve 

and yet without a patientV he conf ided to S i l l iman, six m o n t h s after 

moving in. Even when fifteen hundred people had visited his m u s e u m , 

only a few b e c a m e pat ients . Far f r o m being a fashionable Br ighton d o c t o r 

with cl ients in the highest c i r c les , he n o w found that the prospec t of 

financial ruin was beginning to form an ugly shape in his m i n d . ' M y prac

t ice here is very u n p r o m i s i n g , ' he w r o t e helplessly in his diary, in J u n e 

i 8 5 c. 'Hos t of visitors but No patients] W h a t am I to do I k n o w n o t ! ' 

Gradually, this began to affect every aspect of his l i fe. He b e c a m e a 

pr isoner of the h o u s e , anxiously wait ing in for prospec t ive pat ients . Days 

passed when he was unable to e x p l o r e the quarr ies . He felt obl iged to 

turn down invitations to sc ient i f ic e v e n t s , such as the m e e t i n g s of the 

n e w British Association for the A d v a n c e m e n t o f S c i e n c e . W h e r e a s in 

L e w e s , people had accepted his scienti f ic interests and his endless e x 

cursions had not c o u n t e d against h i m , in Br ighton he could not be seen 

to put geology f i rs t . He a l lowed himself short trips to L o n d o n principally 

to visit his b r o k e r in the Ci ty and to sell his s tock : £ 2 0 0 in J u l y , and again 

i n the D e c e m b e r o f 1 8 3 c . 

T h e r e s e e m e d no easy way out o f the impasse . He could not go back 

to L e w e s ; his medical pract ice was sold and the n e w occupants had 

sett led in w e l l . He thought of o t h e r s c h e m e s : he could try to m a k e his 

name as a l e c t u r e r , or raise m o n e y to purchase a medical pract ice e lse

w h e r e . If all else failed, he could put his family in lodgings and take a post 

as a naturalist on a voyage overseas . His hard-earned m o n e y was slipping 

away fast, around a thousand pounds a year s ince he had arrived in 

Brighton. He felt h imse l f to be ' f loat ing still on the sea of c i r c u m 

s tances ' . T h e financial difficulties added to the tens ions within his 

marr iage . ' V e r y unhappv and unset t led . Alas , I have n o t found the path 

o f p e a c e , ' G ideon Mantel l w r o t e in July 1 8 3 c . ' O h that this weary exis t 

ence would t e r m i n a t e . ' F u r t h e r m o r e , i t s e e m s likely that Mary Mante l l 

was n o t prepared to obey h e r husband m e e k l y , as would have been 

e x p e c t e d o f h e r , and the uncerta int ies b e c a m e hard to b e a r . 
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T h e dreaded possibi l i ty, which k e p t intruding on his thoughts with an 

ever- increas ing u r g e n c y , was that he m u s t sell his c o l l e c t i o n . T h e giant 

repti l ian b o n e s , the p e r f e c t chalk fishes and the exquis i te ammoni tes 

w o u l d fetch a g o o d pr ice at auct ion . If he sacrif iced these beautiful 

t reasures , then he might be able to buy a p r a c t i c e , and that would please 

his w i f e . ' I cannot think of your sell ing your c a b i n e t , ' Silliman w r o t e to 

Mante l l f r o m A m e r i c a , ' i t w o u l d be a lmost n e x t to — but it is t rue at a 

great distance - selling your childrenV (his i ta l ics) . 

By D e c e m b e r o f the same year , s o m e t h i n g had to be d o n e . Gideon 

Mante l l had a t t rac ted a cons iderable fo l lowing in Br ighton. Horace 

Smith and M o s e s R i c a r d o w h o purchased the Maidstone Iguanodon for 

h i m , G e o r g e Richardson the son of a local draper , and o t h e r s , rallied 

r o u n d with a s c h e m e to c r e a t e a 'Sc ient i f ic Inst i tut ion' based on his 

m u s e u m . I f the publ ic w e r e to donate a shilling for admission, Mantel l 

could be paid a f e e , and since there w e r e thousands of visitors to 

Br ighton every year , the inst i tut ion would surely break even . All this 

t i m e there had b e e n s i lence f r o m the palace across the road , but with 

great enthus iasm, they approached the royal family direct ly for support . 

F o r all the i r high h o p e s , the final plan did n o t e m e r g e in quite the 

f o r m Mante l l w o u l d have wished . T h e y c o u l d n ' t raise enough money to 

c r e a t e a separate m u s e u m . I t soon b e c a m e c lear that there was no 

a l ternat ive : the n e w scient i f ic inst i tution would have to be based at his 

h o m e in the O l d S t e y n e . At a m e e t i n g in the t o w n hall to discuss the 

funding, the situation s e e m e d to spiral rapidly out of M a n t e l l ' s c o n t r o l . 

T h e Brighton Gazette r e p o r t e d on an animated discussion in which ' M r 

Mante l l agrees to give up his house on the O l d S teyne — a m o s t eligible 

situation — at a cons iderable reduct ion in r e n t , for the purposes of the 

Insti tution . . . i t was unanimously d e t e r m i n e d that the plan submit ted 

to the m e e t i n g should be carr ied into i m m e d i a t e e f f e c t . ' W h e t h e r Marv 

Mante l l was in the t o w n hall to witness this public disposal of their 

h o m e , or learned of the ' u n a n i m o u s ' decis ion a f te rwards , i s unc lear . 

Bit by b i t , a pr ice was put on all the various f ragments of their lives. 

M a n t e l l ' s h o m e in the S teyne would be let to the n e w institution for 

£1 50 a year ; the c o l l e c t i o n , which occupied m o s t of the principal r o o m s , 
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was let for a further £ 2 c o a year . A r o o m at the t o p of the house could 

be spared for Mante l l h imsel f . A fur ther r o o m w o u l d be needed for a 

cura tor . T h e r e was simply no space for his family. His wife and chi ldren 

would have to be placed in lodgings e l s e w h e r e . M a r y found herse l f 

forced to acquiesce in an a r r a n g e m e n t that turned the family out of their 

h o m e ; the rel ics o f ancient c rea tures had n o w taken o v e r the i r d o m e s t i c 

lives ent i re ly . 

Chris tmas 1 8 3 c marked a turn ing-point in the M a n t e l l s ' m a r r i a g e . I t 

was impossible to negot ia te even the s implest tasks of the day wi thout 

running aground on the vast s u b m e r g e d i cebergs of d o m e s t i c hosti l i ty 

that their relat ionship had b e c o m e . ' O n e o f the m o s t miserab le X m a s 

days I have e v e r s p e n t , ' Mante l l w r o t e . " W h a t misery have I n o t endured 

this year ! . . . My prospects are so cheer less ; with " n o n e to bless m e , 

none w h o m I could b less" , oh h o w my soul yearns for s o m e kindred spirit 

on w h o m it could lavish all its t e n d e r n e s s ! ' W h i l e the chi ldren prepared 

for the delights of C h r i s t m a s , M a r y Mante l l was unforgiving in h e r anger 

and quite unconso lab le . F o r h e r , the plight they w e r e in was all his fault ; 

i t was his reckless pride and his selfish pursuit of his o w n interes ts that 

had brought t h e m to this hopeless p o i n t . H e r c o n d e m n a t i o n , on t o p of 

all the o t h e r diff icult ies , ut ter ly defeated M a n t e l l : ' G r a c i o u s be ing , Oh 

enable me to bear up under the miser ies that surround me on every s ide. 

Oh take me f rom a w o r l d for which I am so whol ly u n s u i t e d . ' 

After Chr is tmas , g e n t l e m e n arrived at their house to draw up formal 

proposals to turn the h o m e into an inst i tut ion. T h e y soon rece ived w o r d 

f r o m the palace : ' the i r Majest ies cannot a l low the i r n a m e s to be placed 

as sanctioning the u n d e r t a k i n g ' . U n d e t e r r e d , H o r a c e Smith and M o s e s 

Ricardo w e n t to see Lord E g r e m o n t to r e q u e s t his n a m e as pa t ron . 

W h e n they r e t u r n e d on 4 J anuary , eager to tell Mante l l that His 

Lordship had generous ly given y e t a n o t h e r thousand pounds , the n e w s 

that would have b e e n so w e l c o m e a few years ago n o w failed to raise his 

spirits. ' W o r n out with care and fa t igue , ' he w r o t e despair ingly. 

As Mary Mantel l struggled to rearrange h e r life around the n e w plans, 

the enthusiastic repor ts in the local papers w e r e , for h e r , hurtful public 

p r o n o u n c e m e n t s on the failure of their private l ives. ' I t is with feelings 

2 1 3 



T E R R I B L E L I Z A R D 

of unmingled satisfaction that wc allude to the brilliant prospects of this 

yet infant Insti tution . . . We have m u c h pleasure in learning that the 

a r rangements . . . are n o w near ly c o m p l e t e , the n e w cases are almost 

f in ished, ' enthused the Brighton Herald in M a r c h 1 8 3 6 . According to the 

Gazette, ' D r M a n t e l l ' s m u s e u m . . . i s m o r e interest ing and per fec t than 

any o t h e r in E u r o p e . ' O n e local es t imate suggested there w e r e nearly 

thirty thousand s p e c i m e n s . A portra i t of the muni f i cent Earl was hastily 

c o m m i s s i o n e d for the t o w n hall . 

T h e n e x t m o n t h , Mary Mante l l t o o k her drapes , china and furniture 

to lodgings in S o u t h o v e r S t r e e t , L e w e s , and m o v e d in with the chi ldren. 

F r o m her m o d e s t c o t t a g e at the b o t t o m of the hill she could see their 

f o r m e r h o m e at Cast le P l a c e , a daily r e m i n d e r of the hopeful early years 

of the i r m a r r i a g e . S o m e historians have suggested that she encouraged 

the chi ldren in antagonism towards the i r fa ther . T h e o lder ones made 

plans to leave h o m e . W a l t e r was apprent iced to a surgeon, and wanted 

to e m i g r a t e to N e w Zealand o n c e he quali f ied. El len talked fancifully o f 

m o v i n g to A m e r i c a . T h e t w o younges t , Reginald and Hannah, w e r e still 

away at s chool . 

O n c e the family had m o v e d o u t , the doors o f the Sussex Scientif ic 

Insti tution and Mantel l ian M u s e u m w e r e formal ly o p e n e d to the public . 

G e o r g e R ichardson , 'a man of powerful in te l lec t ' according to the 

Brighton Guardian, b l o s s o m e d as the newly appointed C u r a t o r . Mantel l 

was given a r o o m in the top of the house w h e r e he could await patients 

and a t tend to the business of the m u s e u m . His w h o l e life s e e m e d to him 

to have revolved around the petr i f ied remains of f o r m e r wor lds , but 

n o w i t had begun to pall . ' In t r u t h , ' he w r o t e , ' I am n o w sick of the co ld

b l o o d e d crea tures I am surrounded b y . ' 

T h e n e x t m o n t h , w h e n Mante l l w e n t t o visit four teen-year -o ld 

Hannah in D u l w i c h , on the outskir ts of L o n d o n , he was c o n c e r n e d to 

f ind the school had n o t i n f o r m e d him that she was severely ill . ' She was 

at tacked with disease of the hip j o i n t whi le at school and unfortunately 

the ear l iest s y m p t o m s of that infect ion w e r e mistaken for a m e r e 

c o m m o n r h e u m a t i s m , ' Mante l l told Pro fessor Si l l iman. Not satisfied 

that she was rece iv ing the p r o p e r t r e a t m e n t , he anxiously re turned the 
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next day to sec what else could be d o n e . O v e r the n e x t few m o n t h s he 

visited f requent ly , not ing any i m p r o v e m e n t s in his diary and making 

plans, as her s trength r e t u r n e d , for out ings to gal ler ies or on picnics . 

Both G i d e o n Mante l l and G e o r g e Richardson felt s trongly that the fate 

of their n e w Scientif ic Insti tute in Br ighton depended ' o n the success or 

failure of our a t t empts to cult ivate a taste for scienti f ic k n o w l e d g e in the 

t o w n ' . T h e y devoted themse lves t irelessly to finding e v e r m o r e original 

ways to engage an audience . M a n t e l l ' s talks b e c a m e increasingly 

popular ; on o n e occas ion eight hundred p e o p l e c r a m m e d into the t o w n 

hall to hear him speak. I t was n o t u n c o m m o n for e m i n e n t visitors to 

attend such as Michael Faraday, w h o was making his n a m e with his 

studies of e l e c t r o m a g n e t i s m at the Royal Inst i tut ion; Louis Agassiz, a 

Swiss naturalist , w h o was astonished at the 'beauty and p e r f e c t i o n ' of 

Mante l l ' s chalk fossils; Professor Buck land , R o d e r i c k M u r c h i s o n , 

Charles Lyell and others f r o m the Geolog ica l S o c i e t y . 'As a l e c t u r e r , 

Mantel l had no rival and could hold his l is teners s p e l l b o u n d , ' a n n o u n c e d 

the Herald. ' H e was even m o r e master ly and e l o q u e n t than b e f o r e ' , 

according to the Gazette. ' Loud and cont inued applause evinced the high 

intel lectual grati f icat ion which Dr Mante l l had afforded to his distin

guished audi tors . ' 

Despi te their e s t r a n g e m e n t , his wife still t r ied to support h i m ; to his 

great del ight , he would occasional ly see h e r in the audience , wi th o n e or 

t w o of the chi ldren. In fact , his d o m e s t i c situation m u s t have s e e m e d 

m o r e hopeful , because in Ju ly 1 8 3 6 he w r o t e opt imist ica l ly , 'Happiness 

may yet be the lot of those I love . My s w e e t Hannah Mati lda decidedly 

b e t t e r ' , and 'M ary very happy and kind. C o u l d I but find a g o o d p r o 

fessional opening , the m o r e labor the b e t t e r , and all w o u l d be w e l l . ' 

Shortly after this, M a r y m o v e d back to Br ighton to be n e a r e r to h i m , in 

a little cot tage in W e s t e r n R o a d . 

Mantel l could reassure his w i f e , at last, that he had s o m e patients in 

Br ighton, and that as the Insti tution p r o s p e r e d he w o u l d raise the m o n e y 

to buy a n e w prac t i ce . By C h r i s t m a s , Hannah was wel l enough to a t tend 

a c o n c e r t with the family. ' I am grateful to the Eternal for the blessings 
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he has p e r m i t t e d m e , ' he w r o t e in his diary in the D e c e m b e r , delighted 

a t Hannah 's progress . 'A gipsy fore to ld me that 1 8 3 7 would make or 

m a r my for tunes ! Be i t s o , I am prepared for g o o d or ev i l . ' 

In the spring of 1 8 3 7 , a t last the t ide of for tune s e e m e d to have turned 

in the i r favour. M a n t e l l ' s talks w e r e beginning to at tract interest well 

b e y o n d Br ighton . A c c o r d i n g to the Lancet, his 'Popular Lec tures on 

Physiology ' w e r e i l lustrated by drawings 'which although anatomical ly 

c o r r e c t , w e r e depr ived of every repulsive charac ter . . . Ladies of rank 

and fashion w e r e seen handing round glasses conta ining dissections of the 

eyes of s h e e p , o x e n & e t c and e x a m i n i n g t h e m with as much interest as 

the c o n t e n t s o f caskets o f j e w e l s o f ten e x c i t e . ' 

To maintain interes t in the m u s e u m , Mante l l and Richardson devised 

e v e r m o r e ingenious publ ic i ty . In J u n e 1 8 3 6 the Herald had r e p o r t e d 'An 

Extraordinary O c c u r r e n c e ' , in which Richardson was disturbed by a 

noise in the m u s e u m cabinets : ' o n turn ing , Mr R saw with h o r r o r the 

w h o l e c o l l e c t i o n of these gigantic b o n e s in m o t i o n ! T h e thigh bones had 

placed themse lves e r e c t and w e r e dancing about as though looking for 

legs; the head glided towards the t runk . . . the j a w - b o n e s w e r e clanking 

t o g e t h e r inviting the t e e t h f r o m the o t h e r end of the r o o m and claws 

c a m e f r o m under the t a b l e . ' T h e ancient beasts , r e a s s e m b l e d , devoured 

everything in sight, 'making a deser t of the umbre l las , a brand n e w hat, 

an edit ion of Dr J o h n s o n and a c o m p l e t e file of The Times . . . This 

wonder fu l reanimat ion will be discussed at the n e x t conversazione.' 

N o t surpris ingly, all this t o o k its to l l . By day Mantel l was involved in 

the m u s e u m , and the evenings w e r e passed in discourses and conver

saziones. W h i l e the newspapers cont inued to praise his 'highly lucid and 

delightful s t y l e ' , Mante l l fel t ' w e a r i e d to d e a t h ' . T h e ef fort o f public 

p e r f o r m a n c e s whi le his private life was still in such turmoi l was 

b e c o m i n g t o o m u c h for h i m : 'very w r e t c h e d . . . I t r ied t o begin m y 

l e c t u r e , but could n o t s u c c u m b to my w i s h e s . ' In spite of his financial 

t r o u b l e s , not all the m o n e y raised was for the benef i t of the Inst i tution: 

' G a v e a l e c t u r e at the O l d Ship 3 5 0 persons present c lear profits 2 c 

pounds , for p o o r Phill ips, the f lorist , w h o is quite b l i n d . ' 

By spring 1 8 3 7 they had at last succeeded in get t ing royal patronage , 
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and the n a m e of the m u s e u m was formal ly changed to the Sussex Royal 

Insti tution. But despite this h o n o u r , t h e r e was still no m o n e y forth

c o m i n g f r o m the palace — which they c o u l d see f r o m the m u s e u m 

w i n d o w s , the chandel iers twinkl ing until l a te , i l luminating the very 

visible signs of weal th of which n o n e , apparent ly , could be spared to help 

t h e m . As the m o n t h s passed, despite their superhuman e f for ts , the 

Sussex Royal Insti tution was losing m o n e y fast. 

' H o w singular i s my present p o s i t i o n , ' Mante l l w r o t e to Si l l iman. 

'Popular as a l e c t u r e r , my soc ie ty c o u r t e d by the first in rank and in 

sc ience , m o s t successful as a prac t i t ioner . . . for t w e n t y years ; with a 

m u s e u m of my o w n equal t o , i f n o t surpassing, any private o n e in E u r o p e 

. . . patronised by o n e of the m o s t weal thy n o b l e m e n in England . . . yet 

I am in the present m o m e n t in the grea tes t anxie ty as to my future 

prospects . Envied by many Alas! H o w litt le can the w o r l d judge of our 

real s t a t e . ' 

Hannah s e e m e d sufficiently wel l in February 1 8 3 7 to re turn to 

school . But t w o m o n t h s la ter , Mante l l brought her h o m e again, great ly 

c o n c e r n e d at her c o n d i t i o n . All the w h i l e , financial p r o b l e m s w e r e 

b e c o m i n g m o r e pressing. H e s e e m e d unable t o raise the m o n e y t o 

reunite the family and was b e c o m i n g increasingly uncer ta in w h e t h e r his 

wife even wanted to c o m e back to jo in h i m . ' T h e day drags o n , though 

s torms k e e p out the sun; and thus the hear t will b r e a k , ye t b r o k e n l y live 

o n ! ' he w r o t e in his diary. ' I am resigned to the will of H i m w h o k n o w s 

what best His creatures can b e a r . ' 

G ideon Mantel l k n e w that t h e r e was n o w no escaping the prospec t he 

dreaded m o s t : selling his m u s e u m of giant fossil rept i les . All his life he 

had been building up his c o l l e c t i o n ; he had begged for i t , saved for it , 

travelled hundreds of miles for i t , sacri f iced d o m e s t i c c o m f o r t for i t . He 

c o u l d n ' t quite be l ieve i t would c o m e to this , and for a whi le clung to the 

be l ie f that there might be s o m e las t -minute r e p r i e v e . S o m e t i m e s , s tub

bornly ignoring their financial pl ight , he still c o u l d n ' t resist making n e w 

acquisit ions at auct ions : a large por t ion of the ske le ton of Hylaeosaurus, 

s o m e n e w Iguanodon or m a s t o d o n fossils. He w r o t e in disbel ief to 

Professor Si l l iman, ' I am obl iged to sell my M u s e u m ! ! ! To be c o m p e l l e d 
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to take this s tep is you will readily be l ieve a severe trial to m e , but I find 

i t must be s o , e i ther m e d i c i n e for a living, or s c i e n c e , o n e must be 

r e n o u n c e d . And so like Shakespeare ' s apothecary , my poverty n o t my 

will c o n s e n t s . ' 

As the sale b e c a m e inevi table , o n c e m o r e local friends rallied round 

with a n e w s c h e m e . T h e y a imed to raise £ 3 , 0 0 0 by issuing a series of 

shares in the m u s e u m . T h e obliging Lord E g r e m o n t promised that he 

w o u l d purchase £ c o o w o r t h of shares , o n c e they had sold a sufficient 

n u m b e r . Many suppor ters s tepped f o r w a r d : ' M r R i c a r d o , himself a 

subscr iber of 1 0 0 pounds has handed in the name of his b r o t h e r for 

co p o u n d s , ' said the Gazette. 'Miss W r i g h t , the first female subscr iber 

has taken t w o shares o f c o pounds . . . i t i s d e t e r m i n e d t o apply im

mediate ly to the N o b l e m e n and G e n t l e m e n of the C o u n t y in o r d e r that 

the requis i te sum can be r a i s e d . ' 

All the w h i l e , G i d e o n Mante l l persisted in his valiant a t tempts to 

a t t ract m o r e suppor ters . O v e r six w e e k s , in a series of l ec tures , he delin

eated an ent i re history of the ear th . Start ing with the human e p o c h , each 

w e e k he ventured fur ther back in t i m e , reveal ing the geological evidence 

for a success ion of di f ferent eras . His second talk featured Cuvier ' s 

d iscover ies : ' the per iod immedia te ly preceding the appearance of Man 

on the ear th , and the large M a m m a l i a such as the M a m m o t h and 

M e g a t h e r i u m w h o const i tu ted its c h i e f inhabi tants ' . He also described 

Buck land ' s cave w o r k , explaining that the hyena and bear w e r e c o n t e m 

porar ies o f the m a m m o t h . Prob ing e v e r d e e p e r into the ear th ' s crust , in 

his third l e c t u r e he discussed Lyel l ' s studies of the Ter t ia ry layers, 

descr ib ing the di f ferent types of shells found in the London and Paris 

basins. T h e Age of Rept i les e n t o m b e d in the Secondary strata b e l o w the 

T e r t i a r y f o r m e d the sub jec t of his fourth and fifth talks. 

It was his l i fe 's w o r k , and as he displayed s o m e of the remarkable 

fossils he had found, each giant rept i le was vividly c o n j u r e d to life. ' T h e 

pre judice that o n c e ex is ted against the supposit ion that c reatures of this 

nature w e r e o n c e the c h i e f inhabitants of the ear th i s n o w passing with 

the advance in k n o w l e d g e , and the geologis t is no longer sub jec t to 

reproach for stating a fact which is proved by cumulat ing e v i d e n c e , ' 
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Mantel l dec lared . Like his fr iend Lyel l , he did n o t support the evolu

tionists . He reassured his audience that the ex t raord inary beings that 

o n c e thrived on the earth ' w e r e f o r m s o f happiness which w e r e precisely 

adapted to the condi t ion in which they w e r e p l a c e d ' . 

Several hundred people f locked to the t o w n hall to hear his last talk, 

on Saturday 2 i O c t o b e r 1 8 3 7 . T h e c l o c k in the t o w e r s t ruck t h r e e ; the 

parked carriages could be seen e x t e n d i n g all the way b a c k up N o r t h 

S t ree t . Inside the hall , people w e r e c r a m m e d in at the very back and in 

all the doorways . T h e t i cke t s , a t t w o shillings and s ixpence each , w e r e 

sold out . This t i m e , Mantel l delved even fur ther into the past , descr ibing 

the discoveries made by M u r c h i s o n in the Silurian r o c k s of the Trans i t ion 

era : the strange t r i lob i tes , c r inoids , echinoids and corals ' found in very 

early format ions of the e a r t h ' . In his in imitable w a y , he c r e a t e d a 

dramatic pic ture of inver tebra te life 'in the earl iest seas ' . 

He was c o m i n g to the e n d : 

I cannot perhaps m o r e appropriate ly c lose my present discourse 

than in the beautiful stanza in which Lord Byron apostrophises 

the sea . . . in language which is as scientif ically jus t as i t is p o e t 

ically e l o q u e n t and beauti ful : 

T h y shores are e m p i r e s , changed in all save thee . . . 

T i m e wri tes no wr inkles on thy azure b r o w , 

Such as C r e a t i o n ' s dawn b e h e l d , thou rol les t n o w . 

As he f inished, the e n t i r e house s t o o d , and the hall e c h o e d with 

resounding applause. 

But any hopes for a repr ieve w e r e shor t - l ived . T h r e e w e e k s la ter , 

Gideon Mantel l heard with a sense of shock that L o r d E g r e m o n t was 

dead. In D e c e m b e r 1 8 3 7 , the planned anniversary d inner o f the 

Institution gave way to a hastily arranged e m e r g e n c y m e e t i n g . M a n t e l l ' s 

t r ibute was ' in a style of e l o q u e n c e surpassing even his usual style of 

o r a t o r y ' , according to the Gazette. Y e t , even as he s p o k e , jo in ing in the 

chorus of res i l ient , hopeful voices f o r m i n g plans for the n e x t year , i t was 
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obvious to him that this was the death knol l . T h e r e was no hope n o w of 

saving the m u s e u m . 

M a n t e l l ' s c o l l e c t i o n was of fered to the Br ighton Counci l for £ 3 , 0 0 0 , 

although i t was es t imated to have cost h im o v e r £ 7 , 0 0 0 to gather 

t o g e t h e r all the s p e c i m e n s o v e r the years . But Counci l officials turned 

d o w n the s c h e m e . And the n e w Lord E g r e m o n t had no interest in the 

m u s e u m . Mante l l realised he w o u l d have to disperse the co l lec t ion and 

try to sell p ieces w h e r e he c o u l d , the o u t c o m e he m o s t dreaded. ' H o w 

I wish you could see it b e f o r e it is d i s p e r s e d , ' he told Si l l iman, in 

S e p t e m b e r 1 8 3 7 . He begged him to see i f he could find a purchaser 

in A m e r i c a . But no b u y e r could be found, even at a reduced p r i c e , for 

this , the f inest co l l ec t ion of giant land repti les that had yet ex i s ted . 

On 30 D e c e m b e r , the Herald carr ied a short a n n o u n c e m e n t : ' W e 

learn with the deepes t regre t that the dispersion of Dr Mante l l ' s museum 

is n o w i n e v i t a b l e . ' I t urged the r e a d e r not to let this happen: 'a very 

s t rong feel ing we k n o w exists in the t o w n against the discont inuance of 

the es tabl i shment . . . T h a t o u r c o u n t y , abounding in n o b l e m e n and 

g e n t l e m e n of weal th and inte l l igence should al low a t reasured co l lec t ion 

such as this to be dispersed w o u l d cons t i tu te a d isgrace ! ' 

But the entreat ies w e r e to no avail. Early in 1 8 3 8 , Mantel l b e c a m e 

res igned to the only o t h e r possibi l i ty. He sat at a desk in the c o r n e r of the 

m u s e u m , surrounded by those so familiar shapes that now inhabited 

the house and i m b u e d it wi th an unearthly sti l lness. He could hear 

only the odd noise outs ide , as though c o m i n g f r o m a great distance — a 

h o r s e and carr iage passing, the occasional seagull . S lowly , he began to 

w r i t e to his old acquaintance Char les K o n i g , at the British M u s e u m . 

My dear Sir , 

I am desirous of enter ing into a treaty with the T r u s t e e s . . . Te l l 

me w h o they a r e , and through w h o m I shall bes t succeed . 

[ T o pressure t h e m in his favour, he added s o m e w h a t untruth

fully] I am bes ieged with applications f r o m local inst i tut ions; but 

I am n o w resolved to have the C o l l e c t i o n in the British 

M u s e u m . . . 
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Anxious to secure a sa le , he felt obl iged to explain his s trai tened c i r c u m 

stances to o t h e r senior f igures in g e o l o g y , w h o also draughted le t ters to 

the British M u s e u m on his behalf . T h e n e w Pres ident o f the Geologica l 

Soc ie ty , R o d e r i c k M u r c h i s o n , w r o t e : ' such is the real value of the c o l l e c 

t ion that it would do h o n o u r to the nat ion if placed at . . . the British 

M u s e u m . . . I should cons ider i t a grave imputat ion on our national 

character i f this opportuni ty be l o s t ! ' 

But the m u s e u m officials w e r e n o t m o v e d — they had a g r o w i n g 

n u m b e r o f amateur co l lec t ions to c o n s i d e r . A m o n t h la ter , on 17 

February , Mante l l w r o t e again: 

T h e Col lec t ion consists o f many thousands o f s p e c i m e n s , but the 

grand features , and on which I res t its c la ims to yo ur a t tent ion 

are the remains of the Iguanodon, Hylaeosaurus and o t h e r 

colossal rept i les and fossils pecul iar to the W e a l d s of 

S. E. England . . . T h e sum for which I o f fer my M u s e u m to the 

National co l l ec t ion i s c o o o pounds . . . I am wil l ing to e n t e r into 

any a r r a n g e m e n t or negot ia t ion which y o u , my Lords and 

G e n t l e m e n , may p r o p o s e . 

T h e appeal was o f no use . C o r r e c t p r o c e d u r e s had to be f o l l o w e d , he 

was t o l d , to establish the mer i t s of the c o l l e c t i o n ; a par l iamentary grant 

would be needed for an applicat ion of this s ize; r e c o m m e n d a t i o n s f r o m 

other geologists w e r e also r e q u i r e d , to assess the value. S o o n , officials at 

the British M u s e u m rece ived m o r e le t ters begging assistance: Char les 

Lyel l , Lord N o r t h a m p t o n , R o d e r i c k Murchison and Adam Sedgwick all 

pet i t ioned on Mante l l ' s behalf . But they w e r e no m o r e successful than 

Mantel l had b e e n : t h e r e was no m o n e y for a purchase of this sort this 

year . Eventual ly , Lord N o r t h a m p t o n and R o d e r i c k M u r c h i s o n w e n t to 

W e s t m i n s t e r to appeal direct ly to the C h a n c e l l o r . N e w and seemingly 

insurmountable obstac les w e r e u n c o v e r e d w h e n i t was real ised that the 

annual funding es t imates for the British M u s e u m had already b e e n 

submit ted to the T r e a s u r y . Addit ional funds could n o t possibly be 

c o m m i t t e d until n e x t year . 
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In the e n d , af ter w e e k s of negot ia t ion , an a g r e e m e n t was reached in 

L o n d o n . T h e Brit ish M u s e u m w o u l d take the c o l l e c t i o n , but Mantel l 

w o u l d have to wai t a year for the m o n e y . T h e r e was also the trifl ing 

m a t t e r o f the pr ice to be se t t l ed . Pro fessor W i l l i a m Buckland stoically 

rall ied on M a n t e l l ' s behalf , advising the t rustees to pay the sum 

r e q u e s t e d by Mante l l as he had 'great conf idence in M a n t e l l ' s accuracy 

of j u d g m e n t in such m a t t e r s ' . T e s t i m o n y f r o m o n e as e m i n e n t as 

Buckland might well have c l inched the m a t t e r . 

H o w e v e r , i t did n o t . Negot ia t ions w e r e b e c o m i n g so protrac ted and 

c o m p l e x that Mante l l was beginning to w o n d e r w h e t h e r he would be 

obl iged to sell his c o l l e c t i o n 'by the h a m m e r ' . T h e n , during the autumn 

o f 1 8 3 8 , sen ior officials o f the British M u s e u m including Charles Konig 

and H e n r y S tutchbury c a m e d o w n f r o m L o n d o n to value the i tems for 

t h e m s e l v e s . All agreed on the difficulty of pric ing so unique a co l lec t ion . 

Mante l l and G e o r g e Richardson wai ted patiently while officials 

c h e c k e d and c r o s s - c h e c k e d catalogues and discussed the mer i t s of the 

s p e c i m e n s . Because o f the sheer n u m b e r o f fossils, even the highly 

skil led S tutchbury could not n u m b e r the material in the way considered 

m o s t fitting in the t i m e available. Mante l l o f fered to help with the 

giant rept i les and the chalk f ish fossils, his t w o favourite sec t ions , but 

b e c a m e t o o 'd i s t rac ted ' to g e t involved. Eventual ly , with the assistance 

of Richardson and a ' careful l a d ' , the lists w e r e c o m p l e t e d , and the 

grand sum o f £ 4 , 0 8 7 was a g r e e d . O n M a n t e l l ' s behalf , the Marquis o f 

N o r t h a m p t o n arranged a post for G e o r g e Richardson at the British 

M u s e u m , as a s u b - c u r a t o r . In N o v e m b e r 1 8 3 8 the Gazette a n n o u n c e d , 

' T h e Mantel l ian m u s e u m c losed this w e e k and will be t ransferred as 

quickly as possible to the British m u s e u m . . . spring vans have been 

engaged for the carr iage o f the spec imens . . . I t i s e x p e c t e d that the 

w h o l e will be r e m o v e d by the 7 t h o f n e x t m o n t h . ' 

In D e c e m b e r G i d e o n Mante l l r e t u r n e d f r o m L o n d o n , w h e r e he had 

been making a r r a n g e m e n t s to secure a n e w medica l p r a c t i c e , to take a 

last l o o k at his c o l l e c t i o n : ' W h a t a lesson of humil i ty ! W h a t a p r o o f of 

the vanity of human e x p e c t a t i o n , ' he w r o t e in his diary. All the fossils 

w e r e packed in b o x e s and s tacked, wait ing. His w h o l e life seemed to be 
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in transit . Mary had not g o n e with him to L o n d o n , w h e r e he had plans 

to start a pract ice in C l a p h a m . As he paced the e m p t y floors, he 

w o n d e r e d i f he could persuade her to re turn to h i m . I f she c a m e n o w , 

she would see that he was giving up his b e l o v e d geo logy for g o o d . 

Everything was packed ; everything was going. N o t o n e fossil , n o t o n e 

treasure had he kept back for himsel f . I f only she could see h o w he had 

quite del iberate ly deprived h imse l f of even a m e m e n t o , she w o u l d 

understand what he had given up. 

But he was quite a lone in the house in Br ighton . T h e r e was no sound, 

apart f rom Richardson busying h imse l f upstairs a m o n g the cases . He 

caught sight of the family m o t t o engraved on the coat of a r m s above the 

d o o r : Nil desperanJum, 'Despa i r of N o t h i n g ' . His p r e d e c e s s o r s , t o o , had 

lost everything they valued. 

W h e n he w o k e the n e x t day, he could hear the sound of horses 

outs ide. He quickly d r e w back the curtain of his small at t ic w i n d o w , and 

saw that i t was not his wife arr iving. T h e r e was m a y h e m b e l o w in the O l d 

Steyne . S o m e ninety h o r s e - d r a w n vans had b e e n o r d e r e d to take the 

ent i re co l l ec t ion . M u s e u m staff w e r e beginning to stack up b o x e s in 

the s t ree t . C o a c h m e n w e r e await ing ins t ruc t ion . I t was c o m m o t i o n . 

Eventually they packed the last van bear ing the Iguanodon. Mante l l 

watched as the en tourage set o f f d o w n the S t e y n e , turning left at the end 

of the G r e e n for the L o n d o n r o a d . He heard the sound of the h o r s e s ' 

hooves receding into the dis tance . He had given up his Iguanodon, the 

symbol ol all his youthful hopes of success . 

W h i l e he was trying to establish the planned medical prac t i ce in 

Clapham in the spring of 1 8 3 9 , his wife finally deser ted h i m . Dur ing that 

s u m m e r , his o lder chi ldren also m a d e a r r a n g e m e n t s to leave . E l l en , a t 

t w e n t y - o n e , was old enough to leave h o m e in h e r o w n r ight . W a l t e r , 

having finished his training as a surgeon in C h i c h e s t e r , was d e t e r m i n e d 

to emigrate to N e w Zea land. D e s p i t e s t rong opposi t ion f r o m M a n t e l l , 

w h o wanted his son to set t le in a medica l prac t i ce n e a r b y , W a l t e r finally 

set sail on 1 c S e p t e m b e r . Mante l l was s t ruck with the awful realisation 

that he had lost everything that he valued in l i fe: his hopes for a sc ien

tific c a r e e r , his prec ious c o l l e c t i o n , and his family . O v e r c o m e with 
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disappointment , he de le ted his diary entry for the day: ' M y son W a l t e r , 

and my daughter El len . . . [words b lo t ted o u t ] ' . 

G i d e o n Mante l l was n o t qui te a lone . His daughter Hannah was at 

h o m e , and in the s u m m e r of 1 8 3 9 she s e e m e d so i m p r o v e d that they began 

to m a k e plans for af ter h e r r e c o v e r y . He k n e w she would always suffer 

s o m e lameness , but they could surely s top the spread of the infect ion . ' M y 

s w e e t girl is still whol ly conf ined to h e r b e d , but she is b e t t e r than she 

was , and does n o t suffer . She is obl iged to lie constant ly on her back , but 

she is still able to d r a w , paint , kni t , w r i t e and w o r k , and her sweet t e m p e r 

and disposit ion m a k e everything delightful around h e r . ' He was pleased 

with her progress . ' H o w myster ious are the ways of P r o v i d e n c e ! ' he told 

Si l l iman. ' I f t h e r e was e v e r a human being free f r o m the waywardness of 

t e m p e r and the usual failings of mor ta l s it is that s w e e t gir l ! Is i t to teach 

us that by pat ient suffering we can a lone be ma d e p e r f e c t ? ' 

In the a u t u m n , with the c o l d e r w e a t h e r the infect ion in Hannah's hip 

flared up o n c e m o r e and she b e c a m e weak again. Mantel l would bathe 

and nurse her w o u n d for an h o u r each m o r n i n g and evening, trying to 

c o n c e a l the anxie ty he felt for h e r . H e r hip was n o w so wasted by the 

infect ion that the b o n e was painfully p r o m i n e n t through her skin. He 

was m o r t i f i e d by his inadequacy as a d o c t o r , by the fact that he could not 

help the person w h o was deares t to h i m . He m a d e her an invalid carriage 

and b e c a m e so anxious for her that he n e v e r left h e r , e x c e p t when called 

out profess ional ly . He m o v e d to the b e d r o o m n e x t d o o r so that i f she 

cal led o u t , he w o u l d hear h e r , day or night . 

O n e evening the servant s u m m o n e d h i m . Hannah had fainted f r o m a 

sudden and very severe h a e m o r r h a g e . Mante l l a t tended to her as best he 

c o u l d ; his sister arr ived, and his n i e c e , to help with the e m e r g e n c y , and 

for a f e w days Hannah s e e m e d to rally. But early o n e m o r n i n g she 

col lapsed again. She asked her cousin to s u m m o n M a n t e l l . This t i m e , the 

h a e m o r r h a g e was so severe that b e f o r e he could step inside the r o o m she 

was insensible . A f e w m i n u t e s later ' h e r gent le spirit passed a w a y ' . 

My s w e e t g i r l , Hannah Mati lda suddenly e x p i r e d f r o m h a e m o r 

rhage af ter a long and distressing illness of t h r e e years ' durat ion: 
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and thus [words b lo t ted out] o n e w h o s e s w e e t n e s s of disposit ion 

and af fect ionate heart endeared her to me b e y o n d even the 

natural ties that united us, is taken f r o m m e ! 

Be fore the Chas tener h u m b l y let m e b o w 

O ' e r hearts divided and o ' e r hopes d e s t r o y e d ! 

All that remained was a l i t t le b o x of her t reasured possessions: a s tory 

she had w r i t t e n , a c o r o n a t i o n m e d a l , several trif l ing o r n a m e n t s and a 

piece of e m b r o i d e r y that she had just c o m p l e t e d for Mrs Si l l iman. A f e w 

days later he in terred the remains of his m o s t cher ished daughter in the 

c e m e t e r y at N o r w o o d . 'In a state of depress ion a lmost u n b e a r a b l e , ' he 

w r o t e to Professor Si l l iman. Many m o n t h s w e r e to elapse b e f o r e he was 

able to wr i te in his j o u r n a l , 'have in s o m e m e a s u r e r e c o v e r e d my tran

quillity of m i n d ' . 
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Dinosauria 

All things bright and beautiful, 

All creatures great and small, 

All things wise and wonderful, 

The Lord God made them all. 

Mrs Alexander, 1848 

Eighteen th i r ty-seven, the year the young Princess Vic tor ia was 

proc la imed sovereign of the British E m p i r e , was also a landmark 

year for Richard O w e n . At the age of t h i r t y - t h r e e , he w o n a c o v e t e d 

prize that would earn him a special place for genera t ions in the history of 

sc ience . 

A m o n g the leaders o f the British Associat ion for the A d v a n c e m e n t o f 

Sc ience there was a g r o w i n g c o n c e r n that whi le the F r e n c h had produced 

a Cuvier , and in Switzer land the naturalist Louis Agassiz was doing 

master ly research on fossil f ishes, Brit ish sc ience was losing out as 

foreigners gained access to the spoils of Brit ish d iscover ies . T h e giant 

fossil repti les w e r e seen as uniquely Bri t ish. Y e t there was no p r o m i n e n t 

British scientist held in sufficiently high e s t e e m to be charged with the 

task of in terpret ing and classifying t h e m . T h e leaders of sc ience in 

London had no doubt that this was a field in which Britain should e x c e l . 

T h e y n e e d e d a h e r o w h o could be s w e p t up and placed on a pedesta l , 

s o m e o n e like Baron C u v i e r . 

I t was Richard O w e n , n o t G i d e o n M a n t e l l , w h o m the es tabl ishment 

chose to be their f igurehead. Even though Mante l l had discovered the 

Iguanodon and the Hjlaeosaurus and distinguished h imse l f with studies of 
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the giant rept i les , i t was O w e n w h o w o n the backing of the B A A S to 

draw up a ' R e p o r t on the present state of k n o w l e d g e of the Fossil 

Rept i l es of G r e a t Br i ta in . ' His t r i u m p h was a m e a s u r e of his political as 

wel l as his scienti f ic skills. 

Al though o n e of the aims of the B A A S was to p r o m o t e sc ience in the 

p r o v i n c e s , which in theory should have benef i ted M a n t e l l , in prac t i ce , 

the L o n d o n scienti f ic gentry invariably hi jacked the proceedings . In the 

early years o f the B A A S , m e m b e r s o f the ar is tocracy far o u t n u m b e r e d 

professional m e m b e r s as past pres idents . O w e n was highly visible to 

such w o r t h y g e n t l e m e n through his contac ts at the Royal C o l l e g e , while 

M a n t e l l , s truggling to earn a living in Br ighton , had failed even to attend 

the m e e t i n g s . O w e n ' s sc ient i f ic r e p u t a t i o n , t o o , was enhanced by his 

studies on fossil m a m m a l s brought back on the Beagle by Charles D a r w i n . 

His treat ise on the compara t ive a n a t o m y of t ee th was eagerly awaited in 

sc ient i f ic c i r c l es . 

O w e n had o n e o t h e r t r u m p card . His fa ther - in - law, W i l l i a m Cli f t , 

was on the t h r e e - m a n grant c o m m i t t e e o f the B A A S , which voted him 

£ 2 0 0 i n 1 8 3 8 with which t o begin his research . G e o r g e G r e e n o u g h , w h o 

had clashed with G i d e o n Mante l l years b e f o r e o v e r the interpretat ion of 

W e a l d strata , was also on the c o m m i t t e e . Cur ious ly , Charles Lyell was 

the third m e m b e r . It is possible that Lyell felt his friend Mante l l ' s 

personal c i r cumstances w e r e t o o chaot i c for h im to carry this w o r k 

f o r w a r d , or perhaps he found his hands w e r e t i e d , since O w e n had been 

specif ically r e c o m m e n d e d for the task the previous year . 

R ichard O w e n began his survey of fossil rept i les by reviewing the 

'Ena l iosaur ia ' , the sea lizards such as ichthyosaurs and plesiosaurs , many 

of which had b e e n found by M a r y Anning. T h e s e mar ine lizards held a 

special in teres t for O w e n since G e o f f r o y Sa int -Hi la i re , in re lent less 

pursuit o f ev idence for ' p r o g r e s s i o n i s m ' , had proposed that crocodi les 

might have d e v e l o p e d gradually f r o m ichthyosaurs . O w e n seized his 

o p p o r t u n i t y , conf ident that he would soon m a k e the F r e n c h m a n ' s asser

t ions l o o k r idiculous . 

He t ravel led to m e e t private c o l l e c t o r s such as the e c c e n t r i c T h o m a s 

Hawkins at Sharpham Park , S o m e r s e t , w h o had b e e n fascinated by the 
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marine lizards for years . Hawkins had spent his inher i tance extravagantly 

trying to obtain the very bes t s p e c i m e n s f r o m L y m e , o n c e even paying 

to ' t h r o w d o w n as m u c h of the c l i f f as was necessary ' to obtain an 

ichthyosaur. He had acquired s o m e of the largest fossils, including a 

superb Ichthyosaurus platydon o v e r twenty- f ive fee t long , many of which 

w e r e sold on to the British M u s e u m during the 1 8 3 0 s . 'Hawkins has done 

s o m e wonder fu l w o r k d i s e n c u m b e r i n g the old Saurians f r o m their s tony 

shrouds , ' O w e n told his fa ther - in - law. Af ter his visit to H a w k i n s , O w e n 

decided ' to take a run d o w n to m a k e love to M a r y Anning at L y m e and 

then post h o m e . ' 

H o w e v e r , his plans to f lat ter M a r y Anning , and doubt less e x p l o i t h e r 

ideas, do not appear to have c o m e to frui t ion. At L y m e he m e t Buckland 

and C o n y b e a r e , w h o , he to ld Cl i f t , ' m a d e me a pr i soner and drove me 

of f t o A x m i n s t e r , w h e r e C o n y b e a r e i s the r e c t o r ' . W h e n h e did m e e t 

Mary Anning the n e x t day, ' w e had a geologica l e x c u r s i o n . . . and had 

like t o have been s w a m p e d b y the t ide . W e w e r e cut o f f f r o m rounding 

a point , and had to s c r a m b l e o v e r the c l i f f s . ' 

Although Mary Anning ' s impress ions o f R ichard O w e n are n o t 

r e c o r d e d , she was probably m o r e guarded than he w o u l d have l iked. By 

n o w she was fully aware that her discover ies w e r e be ing e x p l o i t e d by the 

g e n t l e m e n of s c i e n c e , and this s o m e t i m e s caused r e s e n t m e n t : ' She says 

the w o r l d has used her ill and she does n o t care for i t , ' w r o t e h e r young 

friend Anna Pinney. ' A c c o r d i n g to h e r a c c o u n t , these m e n o f learning 

have sucked her bra ins , and made a grea t deal by publishing w o r k s , of 

which she furnished the c o n t e n t s , whi le she der ived n o n e of the advan

tages . ' Mary Anning told another f r iend: ' the w o r l d has used me so 

unkindly, I fear i t has m a d e me suspicious of e v e r y o n e ' . 

Despi te her endless laborious searches , M a r y Anning was still strug

gling to m a k e a living. To add to h e r diff icult ies , in the late 1 8 3 0 s she 

entrusted her life savings of a few hundred pounds , a c c u m u l a t e d f r o m 

the sale of fossils, to a private investor w h o then disappeared. All ef forts 

to re t r ieve her savings f r o m the c o n m a n fai led, and he was n e v e r seen 

again. 

W i l l i a m Buckland, c o n c e r n e d at the cont inuing hardships she faced, 
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A w a t e r c o l o u r s k e t c h of M a r y A n n i n g . 

t r ied to raise m o n e y on h e r behalf , and m e m b e r s o f the B A A S donated 

£ 2 0 0 towards her fund. B y 1 8 3 8 , the year o f Q u e e n Vic tor ia ' s corona

t ion in W e s t m i n s t e r A b b e y which cos t the nation £ 2 0 0 , 0 0 0 , Mary 

Anning , for the f irst t i m e in her l i fe , had a certa in i n c o m e of £ 2 5 a year . 

I t was enough for a diet of po ta toes and bread and w o u l d save her f rom 

starvation i f no n e w fossils w e r e found. 

O w e n ' s s c r a m b l e o v e r the cliffs a t L y m e was o n e o f the very few 

occas ions w h e n he actually set foot in a quarry or on the shore . He had 

l itt le t i m e for the hazards of co l lec t ing s p e c i m e n s , and as the rising star 

of the B A A S his b r i e f was to explo i t the discover ies assiduously made by 
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others such as Anning and M a n t e l l . Indeed , Sir Philip E g e r t o n , head of 

the BAAS and a T o r y M P , w r o t e to O w e n saying that he had so great a 

regard for his talents that he felt he was the m o s t ' s u p r e m e l y f i t ted' to 

gather the 'harvest . . . o f fered in our C o l l e c t i o n s ' . 

R ichard O w e n did not disappoint Sir Philip and the o t h e r gentry in 

the audience when he read his r e p o r t on sea lizards at the B A A S in 

B irmingham in 1 8 3 9 . At first hear ing , his s tudy, al though technica l , was 

not strikingly original . M u c h of the w o r k on the a n a t o m y of sea lizards 

had been carr ied out by early invest igators such as the R e v e r e n d W i l l i a m 

C o n y b e a r e . S ince a lmost e n t i r e ske le tons had b e e n found, there was 

little to doubt in their in terpre ta t ions . O w e n identi f ied ten species o f 

ichthyosaurs and s ix teen species of plesiosaurs . He out l ined their 

characterist ics and s h o w e d h o w the b a c k b o n e s and l imbs of these lizards 

had b e e n superbly adapted for m a r i n e l ife. 

But to the delight o f the squires o f sc ience w h o had gathered to hear 

their p r o t e g e , O w e n used his p l a t f o r m to cr i t ic ise the radical F r e n c h . 

' D o the speculat ions . . . o f L a m a r c k and G e o f f r o y Saint -Hi la ire der ive 

any support , or m e e t with additional disproof , f r o m the facts? ' he asked. 

' W e have the oppor tuni ty o f t rac ing Ichthyosauri , genera t ion af ter 

generat ion through the w h o l e o f the i m m e n s e series o f s t r a t a . ' B u t , h e 

m o c k e d , a t no point did they gradually m e t a m o r p h o s e into c r o c o d i l e s , 

as Geof f roy Saint-Hilaire had p r o p o s e d . ' T h e very species which m a d e 

its f irst abrupt appearance in the l o w e s t s trata , maintains its charac ters 

unchanged and recognizable in the highest of the Secondary s t r a t a , ' 

O w e n dec lared . 'In the chalk the genus Ichthyosaurus quits the stage of 

ex i s tence as suddenly as it e n t e r e d it . . . and with every apprec iable 

character unchanged. T h e r e is no ev idence w h a t e v e r that o n e species has 

succeeded or b e e n the result o f the t ransmutat ion of a f o r m e r s p e c i e s . ' 

T h e leaders o f the B A A S w e r e de l ighted ; what they w e r e hearing was 

nothing less than the w o r k of ' the grea tes t compara t ive anatomist 

l iving' . Sir Philip E g e r t o n , w h o had b e e n ins t rumenta l in p r o m o t i n g 

O w e n , descr ibed the r e p o r t as ' g l o r i o u s ' , adding that he fel t ' n o r e g r e t s 

. . . o f my humble ef forts . . . o f acce lera t ing the p r o d u c t i o n of so valu

able a r e p o r t ' . O w e n was p r o m p t l y of fered a fur ther £ 2 0 0 by the B A A S 
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to e x t e n d his study of fossil rept i les to include ancient c r o c o d i l e s , turtles 

and the gargantuan land lizards n a m e d by Mante l l and Buckland. 

Family archives show that R ichard O w e n 'spared no t r o u b l e ' in 

prepar ing the second part of his r e p o r t on British Fossil Rept i l es . He was 

d e t e r m i n e d to gather all the in format ion he could on their a n a t o m y , to 

ascertain their shape and p r o p o r t i o n s m o r e accurate ly , and to classify 

t h e m . F o r this , he could build on an established classification of saurians 

initially p r o p o s e d by a distinguished G e r m a n naturalist , H e r m a n n von 

M e y e r , in 1 8 3 2 . V o n M e y e r had grouped the carnivorous Megalosaurus 

and herb ivorous Iguanodon t o g e t h e r as 'Saurians with Limbs similar to 

those of the heavy land M a m m a l i a ' . L a t e r , Mantel l had added the 

Hylaeosaurus to this g r o u p . 

Unl ike the early invest igators such as M a n t e l l , O w e n benef i ted f r o m 

a n u m b e r o f d e v e l o p m e n t s . N o t only w e r e t h e r e many m o r e fossils to 

e x a m i n e in a m a t e u r co l l ec t ions all over England, but also the n e w rail

ways provided easy t ranspor t . T h e r e was even t i m e to descr ibe the 

novel ty to his w i f e : ' F r o m D e r b y to Y o r k t h e r e are divers tunnels . . . 

T h e c o m b i n a t i o n of sounds , ratt l ing along at full speed , the rushing of 

the rapidly displaced air , and the incessant yel l -shriek of the s team-

s c r e a m e r , kept up to warn the tunne l l e r s , defies all descr ipt ion . Pitch 

darkness , the sparks f r o m the engine dart ing through the palpable 

o b s c u r e , and the c o w e r i n g figures like shadows as we swept past t h e m . ' 

' S ince I have left y o u , ' he told C a r o l i n e , ' I have g o n e over m o r e 

g r o u n d than e v e r I did in my life b e f o r e in the same t i m e . ' In the nor th , 

he to ld h e r , the m u s e u m s w e r e ' c r o w d e d with visitors — work ing 

c lasses ' . It was 'all very order ly and "paws o f f " . . . but h i ther to I have 

b e e n disappointed by the Saur ians ' . Soon he c a m e back south , in search 

o f b e t t e r s p e c i m e n s . 

In the Ci ty of L o n d o n he m e t a wine dealer cal led W i l l i a m Saull , w h o 

had o p e n e d a m u s e u m displaying many fossils f r o m W e a l d e n strata in the 

Isle of W i g h t . On another tr ip by mai l - car t across Sussex he learned of a 

notable c o l l e c t i o n a t H o r s h a m o w n e d by G e o r g e Bax H o l m e s . Holmes 

had inher i ted weal th in 1 8 3 6 , given up his j o b as a c h e m i s t , or 'druggist ' , 

and d e v o t e d his t i m e to geo logy . It was soon apparent that he had 
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been gathering fossils f r o m M a n t e l l ' s favourite site in the T i lga te F o r e s t . 

For O w e n , this was the p e r f e c t oppor tuni ty to obtain m o r e mater ia l 

f rom his rival M a n t e l l ' s t e r r i t o r y . He cult ivated H o l m e s , f lat ter ing him 

with his interest and promis ing that his fossils w o u l d be p r o m i n e n t l y 

credi ted in L o n d o n . Great ly e n c o u r a g e d , H o l m e s soon put his e n t i r e 

co l lec t ion at O w e n ' s disposal : ' I hope thou wilst n o t fail any hesi tat ion 

in b o r r o w i n g t h e m as they are m o s t ent i re ly at thy serv ice . I h o p e that 

when thou c o m e s t in the Spring, thou wilst a l low thysel f t i m e to 

e x a m i n e t h e m m o r e t h o r o u g h l y . ' O w e n ' b o r r o w e d ' a b o x f u l o f speci 

mens f r o m h i m , and r e c e i v e d fossils regularly 'by the H o r s h a m c o a c h ' . 

Of all the c o l l e c t i o n s , probably the greates t asset for O w e n was 

Gideon M a n t e l l ' s superb fossils of the giant land rept i les at the Brit ish 

M u s e u m . Ironical ly , O w e n had easier access to these than Mante l l 

himself , s ince O w e n lived only a m i l e away f r o m the m u s e u m at 

L incoln ' s Inn Fields. M a n t e l l ' s c o l l e c t i o n n o t only conta ined s o m e 

unique fossils to study, but a lso , wi th the sheer n u m b e r of b o n e s and 

casts he had acquired , provided a wonder fu l source of r e f e r e n c e against 

which any n e w finds could be c o m p a r e d . N o w a short s trol l f r o m his 

h o m e , the t rophies o f twenty- f ive years o f desperate ly hard w o r k had 

fallen unwitt ingly into the hands of the man w h o was poised to turn 

Mante l l ' s downfall to his o w n great advantage. Gradual ly , O w e n began 

to ' reap the rich harvest ' of which the leaders of sc ience such as Sir Philip 

Eger ton had s o w n the seeds . 

W h i l e Richard O w e n was conf ident ly acquir ing a n a m e for himsel f , 

Gideon Mante l l , by c o n t r a s t , s e e m e d sunk in m i s f o r t u n e . Since his m o v e 

to L o n d o n , he was living quiet ly with his only remain ing chi ld , Regina ld , 

w h o was of ten away at school . His n e w medical prac t i ce at Clapham 

C o m m o n , purchased f r o m Sir W i l l i a m Pearson , absorbed m u c h o f his 

t i m e . Although his r e n t e d house in C r e s c e n t Lodge was 'very agreeably 

s i tuated' on the main Br ighton r o a d , he did not venture out m u c h into 

London Society and repeatedly dec l ined invitations to l e c t u r e . As for 

geological research , that p leasure , he fe l t , was past . ' I am m o s t anxious 

about Dr M a n t e l l , ' w r o t e his fr iend R o b e r t Bakewel l in the autumn of 
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The Country of the Iguanodon as envisaged by Gideon Mantell 

and painted by John Martin in 1 8 5 8 . 

1 8 3 9 . ' I have n o t seen or heard of him since his son sailed lor N e w 

Z e a l a n d . ' 

N o t for the f irst t i m e in the last few years , Mante l l was f inding that 

life had lost its c h a r m . ' I have no h o m e for my a f fec t ions , ' he w r o t e in 

his diary. He conf ided to Pro fessor S i l l iman, ' I have no c o m p a n i o n , no 

o n e w h o s e smile or approbat ion would c h e e r me on . . . T h e r e was a 

t i m e w h e n my p o o r wife felt d e e p interest in my pursuits . . . but of late 

years she was annoyed ra ther than gratif ied by my devot ion to s c i e n c e . ' 

On the anniversary of his wedding day on 4 May he was quite a l o n e , and 

'suffer ing s e v e r e l y ' . 

T h e loss of his daughter Hannah, al though he m a d e valiant efforts to 

o v e r c o m e his gr ief , was still m o r e than he could b e a r . He t o o k the 

carr iage f requent ly ' t o the grave o f my depar ted A n g e l ' , s o m e t i m e s even 

visiting the c e m e t e r y a t N o r w o o d t w i c e in o n e w e e k . T h e accumulat ion 

of d isappointments had affected his s tamina . He felt 'sadly b r o k e n up in 

health and e n e r g y . . . the vigour of m a n h o o d is g o n e for e v e r ' . 
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Ironical ly, w h e n the c o n t e n t of his last l ec ture series at Br ighton was 

published in b o o k f o r m in i 8 3 8 as The Wonders of Geology, it b e c a m e very 

popular . T h e f ront ispiece showed a dramat i c engraving of the ' C o u n t r y 

of the Iguanodon' painted by the artist J o h n M a r t i n , showing giant 

reptiles locked in c o m b a t and pterodactyls t h i n g a b o v e . Mante l l was 

delighted with the paint ing, and felt at last that the ancient landscape had 

b e e n rescued f r o m the 'obl iv ion of all a g e s ' . Unl ike his ear l ier b o o k s , 

Wonders sold w e l l , the first thousand copies selling out within a m o n t h . 

' M y farewell to G e o l o g y has t h e r e f o r e been a f lat ter ing finale to my 

labours , ' he w r o t e , 'and I must n o w be c o n t e n t to sink into the j o g - t r o t 

of a medical p r a c t i t i o n e r . ' 

T h e evidence suggests that Mante l l t r ied to help O w e n gather 

materials for his ' R e p o r t on the Fossil Rept i l es of G r e a t B r i t a i n ' . At o n e 

point , in N o v e m b e r 1 8 4 0 , re lat ions b e t w e e n t h e m w e r e so cordial that 

O w e n even invited him to d inner with W i l l i a m Buckland. Dur ing the 

evening, O w e n showed his t w o guests his n e w m i c r o s c o p e . ' R i c h a r d 

enterta ined t h e m t o their hear t ' s c o n t e n t , ' C a r o l i n e w r o t e . ' T h e y m a d e 

s o m e e x p e r i m e n t s with b lood g lobules . Dr Buck land ' s b lood was i rregu

lar . . . D r Mantel l . . . o n e x a m i n a t i o n proved t o have b l o o d globules o f 

a decidedly larger size than the o t h e r s . Dr Buckland was jus t saying with 

that droll look of his, " W h y M a n t e l l , you see you have a g o o d deal of the 

repti le about y o u , " w h e n the n e w s was brought in that the Q u e e n was 

safely del ivered of a l ittle pr incess , so the discussion was s topped by all 

the g e n t l e m e n drinking to the health of H e r M a j e s t y . ' 

T h e m i c r o s c o p e was not just a diversion — it was also an i m p o r t a n t n e w 

research t o o l . L a t e r , in his study at the C o l l e g e of S u r g e o n s , O w e n 

prepared minute slivers of the ancient Iguanodon t ee th and c o m p a r e d t h e m 

with sect ions f r o m the tee th of the m o d e r n iguana. As he brought the 

sliver o f t o o t h , mil l ions o f years o l d , sharply into focus d o w n the lens , 

he could see that it had a di f ferent internal s t ruc ture f r o m the iguana. 

It s truck him that the n a m e 'Iguanodon', or ' i g u a n a - t o o t h ' , was in

appropriate . Sect ions of b o n e f r o m the Iguanodon fore l imbs also failed to 

c o r r e s p o n d in s t ructure with the b o n e of m o d e r n rept i les . O d d l y , i t n o w 

o c c u r r e d to him that the Iguanodon b o n e was m o r e analogous to those of 
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herb ivorous mammals. W h y should ancient rept i les bear any resemblance 

to m o d e r n m a m m a l s ? Could this be used in any way to oppose the French 

progressionists? 

W h i l e O w e n was prepar ing his r e p o r t on the giant rept i les , remarkable 

n e w evidence was d iscovered w h i c h , at first sight, appeared to support 

the progress ionis ts . As R o d e r i c k M u r c h i s o n , current ly a senior m e m b e r 

of the Geologica l S o c i e t y , was pushing ahead with his research into the 

c o m p l e x s e q u e n c e o f the Trans i t ion r o c k s , the history o f life on the planet 

was m o v i n g into a n e w phase. 

M u r c h i s o n ' s early studies in W a l e s had shown that the ancient Silurian 

r o c k s had a highly character is t i c fauna of t r i lob i tes , c reatures with a 

s e g m e n t e d ske le ton and mul t i l ensed e y e s , and o t h e r mar ine inverte

bra t e s . Dur ing the 1 8 3 0 s , geologis ts found similar rocks in many 

locat ions in E u r o p e , and gradually i t b e c a m e c lear that the Silurian 

per iod was not of just local in teres t , but g lobal . T h e s e ancient rocks held 

the first signs of life in pr imit ive seas, and w e r e as significant in the 

history of the w o r l d as the Age of Rept i l es in the Secondary and the Age 

of M a m m a l s in the T e r t i a r y . In 1 8 3 9 , Murch ison published The Silurian 

System, summaris ing his e v i d e n c e . 

R o d e r i c k Murchison be l ieved that he had identif ied the earliest 

r e c o r d s of l i fe , and so he was m o s t c o n c e r n e d w h e n Henry de la B e c h e , 

his co l league at the Geolog ica l S o c i e t y , c la imed that there w e r e rocks in 

D e v o n which , he b e l i e v e d , w e r e part o f the Trans i t ion sequence and yet 

conta ined land plants such as a lgae, mosses and l ichens. According to 

M u r c h i s o n , this w a s n ' t poss ib le : t h e r e w e r e no land plants b e f o r e the 

Si lurian. 

In 1 8 4 0 , Murch ison set out to resolve the classification of the 

Trans i t ion r o c k s , e m b a r k i n g on a cont inenta l t o u r which t o o k him as far 

as Russia in a search for e v i d e n c e . Eventual ly , he found sites w h e r e 

the o r d e r of these anc ient rocks could be c lar i f ied. He showed that the 

Devonian r o c k s that H e n r y de la B e c h e had found with primit ive land 

plants w e r e f o r m e d at the same t i m e as the r o c k k n o w n as ' O l d R e d 

S a n d s t o n e ' . This conta ined the first v e r t e b r a t e s : fossil fish with strange 
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armour , bony skulls and a thick shel ld ike c o v e r i n g . Both of these 

Devonian rocks lay above the Silurian with its m a r i n e i n v e r t e b r a t e s , and 

below the Carboni ferous r o c k s , or coal m e a s u r e s , in which giant tropical 

forests had thr ived. 

M u r c h i s o n ' s s tudy, apart f r o m disproving de la B c c h e ' s asser t ion, 

enabled him to define a n o t h e r layer o f r o c k , or per iod in t i m e : the 

Devonian , in which fishes first appeared in the fossil r e c o r d . His w o r k 

provided further ev idence for a s e q u e n c e , or progress ion , in the his tory 

o f l i fe. T h e mar ine inver tebra tes o f the Silurian w e r e fo l lowed by the 

fishes of the Devonian — the earl iest v e r t e b r a t e l i fe. 

But what happened in the deepes t layers of the Silurian? asked his 

col leagues at the Geolog ica l Soc ie ty . C o u l d the very first signs of life be 

traced there? Did animal life just leap in to e x i s t e n c e in the fossil r e c o r d 

s o m e w h e r e during the Silurian per iod? 

O t h e r s jo ined in the hunt , eager to c la im the g lory for t racking 

down ' the vestiges o f C r e a t i o n ' . Trave l l ing in centra l W a l e s , Pro fessor 

Sedgewick of C a m b r i d g e Univers i ty identif ied a ' C a m b r i a n p e r i o d ' 

(called after ' C a m b r i a ' , the old n a m e for W a l e s ) b e l o w the Silurian. Th is 

contained a ' p r i m o r d i a l ' fauna c o m p a r a b l e to the m a r i n e f o r m s 

Murchison descr ibed in the Silurian: mol luscs such as shellf ish, t r i lobi tes 

and brachiopods , shelled crea tures similar to bivalves. S e d g e w i c k h o p e d 

to be credi ted for uncover ing the very f i rs t signs of l i fe . To his sur

prise , invertebrates o f s o m e c o m p l e x i t y such as t r i lobi tes s e e m e d to 

appear f r o m n o w h e r e in the C a m b r i a n r o c k s , but b e f o r e this , life just 

pe tered out . W h i l e S e d g e w i c k had pushed back the t iming of the origins 

of C r e a t i o n , the creat ion of life i tsel f r e m a i n e d as inexpl icable and 

myster ious as b e f o r e . 

In view of the accumulat ing ev idence of changes in animal life o v e r 

t i m e , in 1 8 4 1 J o h n Phillips proposed a n e w way of classifying geological 

t i m e . Phillips was the n e p h e w of W i l l i a m S m i t h , w h o had p i o n e e r e d 

s o m e of the earl iest studies of strata in England. His naming was still 

highly symbol i c , as t h e r e was still no way of measur ing t i m e ; the eras 

w e r e periods of u n m e a s u r e d d is tance , the e a r t h ' s antiquity still un

k n o w n . Phillips suggested that the old divisions of P r i m a r y , Trans i t ion , 

2 3 9 



T E R R I B L E L I Z A R D 

Secondary and T e r t i a r y should be replaced with names that re f lec ted the 

significance o f the fossil e v i d e n c e . T h e Pr imary r o c k s , with no traces o f 

l i fe , b e c a m e the Azoic e ra ( f r o m the G r e e k zoe, or ' l i f e ' ) . T h e Transi t ion 

series b e c a m e the Palaeozoic e r a , meaning 'anc ient l i f e ' . T h e Secondary 

r o c k , which inc luded the fossil rept i les , b e c a m e the Mesozoic e ra , or 

'middle l i f e ' . T h e T e r t i a r y r o c k s b e c a m e the Cenozoic e r a , ' n e w e r forms 

o f l i f e ' . 

At the G e o l o g i c a l S o c i e t y , the c o n s e q u e n c e of the renaming of the eras 

and the accumulat ing ev idence of fossil remains brought with startling 

clarity to an unwil l ing m e m b e r s h i p the idea of the progress ion of life over 

t i m e . T h e r e w e r e no fossils in the l o w e r m o s t rocks o f the Pr imary , or 

A z o i c , e ra . In the Trans i t ion r o c k s , during the Palaeozoic e r a , ancient life 

began to appear . T h e l o w e s t r o c k s in the s e q u e n c e , f r o m the Cambrian 

p e r i o d , had the smallest variety of plant and animal l i fe , such as marine 

t r i lob i tes . This was f o l l o w e d by the Silurian p e r i o d , when invertebrates 

d o m i n a t e d the shal low seas. T h e n c a m e the Devonian per iod , populated 

with b izar re , s o m e t i m e s a r m o u r e d fish, as well as land plants and corals . 

A b o v e this w e r e the coal m e a s u r e s , or C a r b o n i f e r o u s per iod , where 

plants and large t ropical forests f lour ished. This was fo l lowed by the n e x t 

m a j o r e r a , the M e s o z o i c , c o r r e s p o n d i n g to the old Secondary in which 

the g l o b e e x p e r i e n c e d an Age of Rept i l es as descr ibed by Mantel l ten 

years ear l ier . T h e n c a m e C u v i e r ' s Age of M a m m a l s in the C e n o z o i c era , 

a t the end of which Man h i m s e l f appeared . 

A grand c h r o n o l o g y of life was beginning to e m e r g e . T h e g e n t l e m e n 

of the learned scient i f ic soc iet ies w e r e facing increasing difficulties in 

the i r a t t e m p t s to explain away - w i t h o u t resor t ing to the claims of the 

evolut ionis ts — the ev idence that they themselves had gathered . Y e t 

Buck land , S e d g e w i c k and o thers w e r e still united in their be l ie f that the 

w o n d e r s of N a t u r e — 'All c rea tures great and smal l ' — w e r e ref lect ing the 

g lory of G o d . I t was in this c o n t e x t that O w e n ' s ideas on the giant fossil 

rept i les o f the M e s o z o i c era w e r e eagerly awai ted . 

In August 1 8 4 1 , the carriages of the sc ient i f ic gentry descended on the 

W e s t C o u n t r y for the annual m e e t i n g o f the B A A S , which was to be held 
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in P lymouth . Mr and M r s O w e n travel led by boat f r o m Southampton 

and stayed with an acquaintance , o n e L i e u t e n a n t - C o l o n e l H a m i l t o n -

Smith. T h e Pres ident of the B A A S that year was also an old f r iend, the 

Reverend Professor W i l l i a m W h e w e l l , w h o had a t tended the s a m e 

school as O w e n . 

In his opening r e m a r k s , the R e v e r e n d W h e w e l l a n n o u n c e d with s o m e 

pride that the speakers ' w e r e the m o s t gif ted and e m i n e n t cul t ivators o f 

science in the c o u n t r y ' . He w e n t on to p r o m o t e the e v e n t : ' w e have had 

e x p e r i m e n t s carr ied on at furnaces and in i r o n - w o r k s , on rai l -roads and 

canals, in mines and h a r b o u r s , with s t e a m - e n g i n e s and s team vessels , 

upon a scale which no Inst i tut ion, h o w e v e r g r e a t , could hope to r e a c h ' . 

Mr and Mrs O w e n spent their first day visiting the geologica l sec t ion 

of the British Associat ion, w h e r e they heard speeches on the latest 

geological finds f r o m Professors S e d g e w i c k and Buck land . On 2 August 

Richard O w e n was invited to read his r e p o r t . A very distinguished audi

e n c e ga thered , with H e n r y de la B e c h e in the chair . O w e n r o s e : ' T h e 

present and conc luding part of my Report on British Fossil Reptiles contains 

an account of the remains of the C r o c o d i l i a n , Lacer t ian , P terodac ty l ian , 

Chelonian , Ophidian and Batrachian r e p t i l e s . ' He p r o c e e d e d to 

anatomise every single species of anc ient rept i le in a highly technical 

account , which lasted for t w o and half h o u r s . 

No s o o n e r had he finished than Professor Buckland s tepped forward 

and ' acknowledged O w e n ' s labours , and the in teres t wi th which his 

r e p o r t had been heard by the audience , in very c o m p l i m e n t a r y t e r m s ' . 

W i t h s o m e pr ide , O w e n told his sister short ly a f terwards : ' M y r e p o r t 

gave such satisfaction that the Associat ion immedia te ly voted me 2 c o 

pounds for the e x p e n s e o f engraving the drawings and 2 5 0 pounds m o r e 

for another r e p o r t . ' 

But for Gideon M a n t e l l , w h o had b e e n unable to a t tend the m e e t i n g 

and so read an a c c o u n t of O w e n ' s talk in the Literary Gazette on 14 

August, i t was devastating. He read the r e p o r t with m o u n t i n g dismay. 

O w e n had classified the saurians, or l izards, in to four divisions: f i rs t ly , 

the 'Enal iosauria ' such as the ichthyosaurs and plesiosaurs , a group 

originally named by C o n y b e a r e , with typical l izard-l ike character ist ics 
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such as t w o openings in the skull . In the second division he had classified 

all the ancient c r o c o d i l e s , ' t h e Crocodi l ian Saur ia ' , many of which had 

b e e n identif ied by G e o r g e s C u v i e r . T h e n e x t division included the p t e r o 

dactyls , the flying lizards. Final ly, under the ca tegory ' L a c e r t i a n s ' , 

O w e n g r o u p e d Iguanodon, Hjlaeosaurus and Megalosaurus as 'very singular 

and very gigantic species which have n o w ut ter ly p e r i s h e d ' . 

N o n e of this was part icularly cont rovers ia l , and O w e n was not the 

f i rs t to classify these three land rept i les t o g e t h e r , since the G e r m a n 

naturalist H e r m a n n von M e y e r had done so ten years ear l ier . H o w e v e r , 

as Mante l l read the r e p o r t , i t b e c a m e c lear that O w e n had used his plat

f o r m to attack his rivals. 

F irst ly , c o n d e m n i n g the early evolut ionis ts , O w e n pursued 

Buck land ' s a r g u m e n t out l ined in the Bridgewater Treatises, c la iming that 

the anc ient rept i les w e r e superior to rept i les of the present day. A m o n g 

the rept i l es , t h e r e was no progress ion in the fossil r e c o r d f rom simple to 

c o m p l e x be ings . At o n e s t r o k e , in this anatomis t ' s hands the apparent 

progress ion of life was noth ing m o r e than a m i r a g e . 

' O w e n ' s grand c o n c l u s i o n , so essential to sc ience and our knowledge 

of c r e a t i o n , ' enthused the Gazette, 'is that there was no graduation of one 

f o r m into a n o t h e r . . . each w e r e dist inct instances of Creat ive P o w e r , 

living proofs of a Div ine will and the w o r k s of a Divine hand ever super

intending and ruling the e x i s t e n c e of o u r w o r l d ' . As though he had 

p e e r e d into the process o f C r e a t i o n itself , O w e n had said: ' the evidence 

. . . p e r m i t s of no o t h e r conc lus ion than that the di f ferent species of 

Rept i l es w e r e suddenly in t roduced upon the ear th ' s sur face ' . 

F u r t h e r m o r e , f r o m the very beginning they possessed character ist ics that 

w e r e 'original ly impressed upon t h e m at the i r C r e a t i o n ' . T h e giant 

rept i les w e r e c rea ted by G o d as the m o s t fitting f o r m s of ex i s tence for 

the pr imit ive ear th , and thus they w e r e f irmly placed within the religious 

o r t h o d o x y o f early Vic tor ian England. 

Mante l l had no quarre l with O w e n ' s ant i -evolut ionarv a r g u m e n t , but 

throughout the r e p o r t ran a series of po in ted slurs on M a n t e l l ' s w o r k . 

O w e n r idiculed him for even a t tempt ing to seek similarit ies b e t w e e n 

ancient and m o d e r n rept i les , such as Iguanodon and the iguana: ' there is 
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no exist ing lizard which ot ters such i m p o r t a n t d i f ferences in the s t ructure 

of the t e e t h , the forms of the v e r t e b r a e , or o f the long b o n e s in c o m 

parison with the Iguana, as docs the I g u a n o d o n , ' O w e n dec lared . 'A very 

false not ion would be enter ta ined of that e x t i n c t Saurian, unless these 

dif ferences w e r e duly apprec iated and a l lowed the i r full va lue . ' In a 

pointed attack on M a n t e l l , b e f o r e the influential g e n t l e m e n of the audi

e n c e , O w e n c la imed even the n a m e 'Iguanodon' was total ly inappropr iate . 

Mantel l read o n : ' P r o f e s s o r O w e n ' s e x a m i n a t i o n o f the n u m e r o u s 

spec imens n o w c o l l e c t e d in the di f ferent local i t ies enabled him to add 

many additional fac ts . ' He descr ibed features observed by Mante l l as 

though he himself was the f i rs t to recognise t h e m , point ing up differ

ences in interpretat ion as though he a lone was c o r r e c t . F o r e x a m p l e , 

fossils that Mantel l c o n j e c t u r e d b e l o n g e d to Iguanodon's f o r e f o o t O w e n 

claimed w e r e part of Hylaeosaurus; t e e t h of Hylaeosaurus and n u m e r o u s 

o ther little details w e r e also r e d e f i n e d , al though the ev idence was 

inconclusive . 

F o r Mantel l this was ' u n w o r t h y piracy and i n g r a t i t u d e ' , which was 

incomprehens ib le to h im. Recognis ing that few in the audience w o u l d 

have had enough k n o w l e d g e to apprec ia te h o w his ideas had b e e n a p p r o 

priated, he decided to set the r e c o r d straight. He drafted a l e t t e r to the 

edi tor of the Literary Gazette, which was published on 28 August 1 8 4 1 . 

' W h i l e express ing my admirat ion for the r e p o r t , ' he began , ' I b e g 

permission to c o m m e n t on a few s t a t e m e n t s which are not quite c o r r e c t . ' 

Firstly, Mantel l explained why he had adopted the n a m e 'Iguanodon': 

'in my original m e m o i r of 1 8 2 c , i t was dist inctly stated that the n a m e 

proposed . . . r e fe r red only to the genera l r e s e m b l a n c e in ex terna l f o r m 

of the fossil t ee th , with those of the Iguana ' . S i x t e e n years ago , Mante l l 

said, there had been a shortage of ev idence and no way of c o m p a r i n g the 

internal s t ructure of the tee th with a m i c r o s c o p e . T h e n , he pointed o u t , 

fossils identified by O w e n in his r e p o r t had already been descr ibed by 

himself , at an ear l ier date : ' the p lano-concave v e r t e b r a e , the pecul iar 

character of the f e m u r and of the o t h e r b o n e s of the e x t r e m i t i e s have 

been figured and descr ibed in my w o r k s ' . As regards the u n k n o w n t e e t h 

that O w e n attr ibuted to Hylaeosaurus, ' in c o m m o n fa irness , ' cont inued 
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M a n t e l l , ' it should also have b e e n m e n t i o n e d that the f i rs t r e f e r e n c e to 

the t e e t h in quest ion to the Hylaeosaurus was m a d e by me four years 

a g o ' . He pointed up similar faults in O w e n ' s summaries of his, 

M a n t e l l ' s , fossil tur t les , but c o n c l u d e d , ' I b e g m o s t distinctly to disclaim 

any intent ion of a t t r ibut ing unfairness , e i ther to the w r i t e r of the abstract 

or to the i l lustrious pa laeonto log i s t . ' 

This e x c h a n g e of views within the pages of the Literary Gazette s toked 

the c o m p e t i t i v e spirit b e t w e e n the t w o m e n . Dur ing the autumn o f 1 8 4 1 

O w e n t o o k every oppor tuni ty to i m p r o v e and update his Plymouth 

speech b e f o r e i t was published eight m o n t h s la ter . T h e British Association 

for the A d v a n c e m e n t of Sc ience did n o t normal ly al low extensive 

r e w r i t i n g of talks pr ior to the i r publ icat ion . But for those within the inner 

c i rc les o f the B A A S , w h e r e O w e n n o w found himsel f , i t was possible to 

get away with redraf t ing , so long as i t was not m a d e publ ic . 

M e a n w h i l e , to re-establ ish his supremacy in the f ield, backed by the 

Royal S o c i e t y , Mante l l was also planning another study: 'A M e m o i r on 

the Fossil Rept i les of South-Eas t E n g l a n d ' . This paper conta ined valuable 

n e w ideas; a m o n g o t h e r things, Mante l l slightly reduced the size esti

m a t e s for Iguanodon. M o r e i m p o r t a n t , he was beginning to recognise that 

the f o r e a r m s in Iguanodon w e r e m u c h smal ler and m o r e s lender than the 

hind- legs , and might have b e e n used for seizing vegetat ion rather than 

just for walking. This was to be a crucial fac tor in interpret ing the 

anatomy and appearance of the animals c o r r e c t l y , which O w e n had 

missed . 

To advance his s tudy, Mante l l was keen to seek out any n e w fossils 

that might provide fur ther insights into the ancient giant rept i les . Taking 

advantage of the rai lways, he w e n t to quarries in W i l t s h i r e and to his old 

haunts in the W e a l d in Sussex in search of m o r e e v i d e n c e . He was very 

pleased with a fossil he purchased f r o m his acquaintance Mr Bensted in 

M a i d s t o n e , K e n t , of the shel l , r ibs and ver tebrae of an ancient tur t le , and 

even p e r m i t t e d Richard O w e n to c o m e and see i t in Clapham. 

N e v e r t h e l e s s , the antagonism cont inued t o s i m m e r b e t w e e n the t w o . 

A few days af ter O w e n ' s visit, during a rout ine visit to a patient on 1 1 

O c t o b e r 1 8 4 1 , a n event o c c u r r e d that was t o dramatical ly change 
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Mante l l ' s l i fe. T h e disaster happened in seconds . He was travel l ing by 

carriage along Clapham C o m m o n w h e n the c o a c h m a n lost c o n t r o l o f the 

horses . Mante l l t r ied to seize the tangled re ins but was flung to the g r o u n d . 

T h e wheels grazed his head and he was dragged along the g r o u n d for s o m e 

distance. In the v io lence of the fall he severely damaged his spine . 

Mantel l tr ied to r e c o v e r a t h o m e , but gradually n u m b n e s s spread 

f rom his f o o t . As the days passed, conf ined within his h o m e in C l a p h a m , 

he could no longer walk . T h e paralysis was spreading. 

At L inco ln ' s Inn Fields, i t is likely that R ichard O w e n was only t o o 

aware o f his r ival 's m i s f o r t u n e . W h i l e Mante l l could barely m o v e , O w e n 

cont inued to seek out ' every s p e c i m e n available ' that might shed fur ther 

light on Iguanodon, Hylaeosaurus and Megalosaurus. Funded by the B A A S , 

he was i m m e r s e d in redraft ing his r e p o r t for publ icat ion . Histor ian of 

sc ience Professor Hugh T o r r e n s has provided convinc ing ev idence that 

O w e n ' s key insights leading to the naming of the 'd inosaurs ' as a dist inct 

group o c c u r r e d after his talk at the B A A S in August i 8 4 1 , whi le he was 

writ ing up his r e p o r t , and that it was a lmost cer ta inly spurred on by his 

constant vying with M a n t e l l . T h e m o r e O w e n studied this ' L a c e r t i a n ' 

division, the m o r e he recognised the r e m a r k a b l e character is t ics that set 

them apart f r o m the o t h e r divisions. Although Buckland and Mante l l had 

portrayed these giant rept i les as lizard l ike , using his e x p e r t anatomica l 

skills O w e n began to recognise that the giant thigh b o n e of Megalosaurus 

or Iguanodon was nothing like the curved f e m u r of the c r o c o d i l e . 

T h e straight, vertical shaft of the f e m u r was at right angles to the 

inward- turned head of the b o n e which fitted in to the pelvis , l ike a 

m a m m a l ' s . T h e impl icat ion was that these ancient c rea tures walked 

with their legs descending straight b e l o w the body like a m a m m a l , n o t 

with their hind-legs sprawling to the s ide, l ike a l izard. Jus t l ike the 

b o n e seen in c ross -sec t ion under the m i c r o s c o p e , h e r e was yet a n o t h e r 

mammal ian character is t ic . T h u s the image of Iguanodon or Megalosaurus 

as giant crawling lizards, por t rayed by Mante l l for t w o decades , 

suddenly disintegrated. T h e s e w e r e , for O w e n , the f i n e s t rept i les that 

ever e x i s t e d , a lmost as sophist icated as m a m m a l s in their s t r u c t u r e , 
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with long, ho l low l imb b o n e s bear ing p r o m i n e n t processes , or p r o j e c 

t i o n s , for m u s c l e a t t a c h m e n t showing that they m o v e d on land like 

m a m m a l s . A s h e c o n t e m p l a t e d the i r m a m m a l - l i k e features , O w e n 

c o n c l u d e d that M a n t e l l ' s es t imates o f the size o f these beasts w e r e 

grossly o v e r e s t i m a t e d . 

T h e quest ion of size had b e e n in O w e n ' s mind since his ally, the 

c o l l e c t o r G e o r g e H o l m e s in H o r s h a m , had c o m e across m o r e Iguanodon 

b o n e s , even larger than those previously r e p o r t e d . T h e fossils w e r e so 

large , even the b o n e s of the c law w e r e six t i m e s the equivalent bones in 

an e lephant . 

Mante l l was t o o ill to travel to see the s p e c i m e n . H o w e v e r , H o l m e s 

k n e w that Mante l l calculated the size of the ancient beast by compar ing 

each b o n e to the c o r r e s p o n d i n g b o n e in the iguana, as he showed in 

his b o o k Geology of South-East England. If M a n t e l l ' s calculat ions w e r e 

a d o p t e d , dec lared H o l m e s , ' c o m p a r i n g the p r o p o r t i o n a t e size o f the 

same b o n e in a n o t h e r of a s imilar genus . . . the largest ungual phalanx 

[bones o f the f ingers and toes] o f the G r e a t Horsham Iguanodon would 

give the animal a length of 2 0 0 f e e t ' . 

R ichard O w e n , a ler ted by H o l m e s , seized upon the n e w information 

wi th rel ish. T h e a m o u n t o f m u s c l e n e e d e d to lift such huge bones would 

weigh so heavily that such a beast could not possibly m o v e . Mante l l ' s 

calculat ions w o u l d p r o d u c e an animal that was surely just t o o big to 

m a k e biological sense . I t was abundantly c lear to O w e n that a radically 

n e w m e t h o d for es t imat ing the size o f the ancient rept i les was n e e d e d . 

S ince he was b e c o m i n g increasingly c o n v i n c e d that they w e r e in many 

ways m o r e c o m p a r a b l e t o m o d e r n m a m m a l s , rather than t o m o d e r n 

l izards, he boldly c a m e up with a n e w approach . 

He me as u re d the length of the v e r t e b r a e of the ancient rept i les , and 

then guessed their total n u m b e r f r o m head to t o e taking account o f the 

p r o p o r t i o n s of large pachydermal , or th i ck -sk inned , m a m m a l s such as 

the e lephant or the e x t i n c t Megatherium, ra ther than those of lizards. This 

led him to r e d u c e the size of Iguanodon drast ical ly. Given the very few 

caudal , or tail , v e r t e b r a e that had b e e n d i s c o v e r e d , O w e n considered i t 

'very i m p r o b a b l e ' that the beast had as long a tail as the iguana; indeed, 
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it was in all probabil i ty s h o r t e r even than the c r o c o d i l e , around i 3 f ee t . 

He es t imated that there w e r e t w e n t y - f o u r v e r t e b r a e each c inches long 

forming the t r u n k , and taking a c c o u n t of the s a c r u m , this gave a length 

of 12 feet for the main body f r a m e . T h e head of Iguanodon, O w e n specu

lated, was about 3 fee t long. 

So M a n t e l l ' s o n e - h u n d r e d - f o o t beast shrank to a m e r e t w e n t y - e i g h t 

feet . O w e n was so conf ident that his m e t h o d was r ight , he proudly 

c la imed that he n e e d e d only to study o n e fossil v e r t e b r a to 'give the length 

of the w h o l e animal m o r e c o r r e c t l y than any o t h e r plan h i ther to a d o p t e d ' . 

A t around the same t i m e i n the late autumn o r w i n t e r o f 1 8 4 1 , O w e n 

had yet another key insight. A n e w b o n e of an Iguanodon had just b e e n 

found in the Isle of W i g h t and purchased by W i l l i a m Saull in the Ci ty of 

L o n d o n . I t was the s a c r u m , or l o w e r part o f the sp ine , o f the c r e a t u r e , 

the f i r s t that had b e e n u n c o v e r e d . U n d e r n o r m a l c i r c u m s t a n c e s , nothing 

would have s topped Mante l l set t ing o f f to see a n e w Iguanodon b o n e . Y e t 

despite weeks of res t , he was still distressed by ' n u m b n e s s and paralysis ' 

in his l o w e r l imbs and had 'great pain upon s tanding ' . C o n s e q u e n t l y it 

was O w e n , n o t M a n t e l l , w h o hurr ied to Saul l ' s c o l l e c t i o n in Aldersgate 

S t ree t . 

As O w e n carefully measured the ancient fossil , i t suddenly d a w n e d on 

him that the Iguanodon sacrum had an identical character is t i c to the 

sacrum of the Megalosaurus that Buckland had shown h i m , on display in 

O x f o r d ' s Ashmolean M u s e u m for o v e r t w o decades . T h e five sacral 

ver tebrae forming the l o w e r part of the spine in the Megalosaurus w e r e 

fused. T h e newly d iscovered Iguanodon sacrum in Saull 's m u s e u m , he 

noted with fascination, was fused in exac t ly the same w a y ! Megalosaurus 

and Iguanodon giant carn ivore and h e r b i v o r e — could be l inked a n a t o m 

ically by this unique charac ter i s t i c . He began to grasp the signif icance of 

this crucial fea ture : i t was b o t h beautifully s imple and utter ly 

compel l ing . A fused sacrum w o u l d c o n f e r t r e m e n d o u s s trength to the 

b a c k b o n e , enabling the giant rept i les to support their muscular tails and 

huge bodies . I t was the p e r f e c t adaptation for living on land which the 

o t h e r three saurian divisions did n o t share . T h e sea l izards, the flying 

lizards and the amphibious c r o c o d i l e division did n o t have a fused 
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T h e fused sacral v e r t e b r a e o f the Iguanodon - a k e y a d a p t a t i o n that 

e n a b l e d t h e g iant r e p t i l e s t o l ive o n land. 
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sacrum. M a m m a l s , including humans , do have a fused s a c r u m , although 

it is fused in a di f ferent way. 

Richard O w e n began to realise that t h e r e w e r e anatomical features 

that united the 'Lacer t ians ' into a dist inct g r o u p and fitted t h e m superbly 

for living on land. Unl ike the mar ine lizards or the pterodactyls that 

Mary Anning had helped to br ing to l ight, the ' L a c e r t i a n ' division had 

key defining character is t ics . T h e y w e r e rept i l es , and had scaly skin and 

laid eggs, but they possessed m a m m a l d i k e character is t ics in the shape 

and al ignment of the l imb b o n e s and the s a c r u m . T h e y did not sprawl 

like a c r o c o d i l e , but m o v e d on upright , pillar like legs: these w e r e 

repti les designed for walking on land. T h e y could be def ined as a distinc

tive group of land-dwell ing rept i les that walked with straight legs tucked 

up underneath their bodies . F o r O w e n they e m b o d i e d a f o r m w h e r e the 

'Repti l ian type of s t ruc ture made the neares t approach to M a m m a l s ' . He 

decided they needed a special n a m e , in r e c o g n i t i o n . 

O v e r the n e x t f e w w e e k s he discussed possible n a m e s with geological 

friends and philologists . K e e n to capture the character is t ics that set these 

beasts apart f r o m any that had e v e r e x i s t e d , he seized upon the idea of 

using the G r e e k words deinos, m e a n i n g ' t e r r i b l e ' or ' fearfully g r e a t ' , and 

sauros, meaning ' l izard ' . Deinos, a w o r d used by H o m e r , also implies 

' i n c o n c e i v a b l e ' , ' u n k n o w a b l e ' . 

Back in his study in the Royal C o l l e g e of S u r g e o n s , he added these 

observat ions to his r e p o r t of the previous August . 

T h e combinat ion of such charac ters , s o m e , as the sacral o n e s , 

a l together pecul iar a m o n g R e p t i l e s , o thers b o r r o w e d , as i t 

w e r e , f r o m groups n o w distinct f r o m each o t h e r , and all mani 

fested by crea tures far surpassing in size the largest of exist ing 

rept i les , wil l , i t is p r e s u m e d , be d e e m e d sufficient ground for 

establishing a dist inct t r ibe or s u b o r d e r of Saurian Rept i les for 

which I would p r o p o s e the n a m e of 'Dinosauria . 

In these few w o r d s , as he quiet ly redraf ted his paper on that fateful 

a f t e r n o o n , Richard O w e n scaled the fate of G i d e o n M a n t e l l . In this giant 
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conceptua l leap as he def ined the character is t ics of his ' Dinosauria' , he 

cast the spotl ight on his br i l l iance at in terpre t ing the fossil r e c o r d . 

Al though Mante l l had k n o w n of the e x i s t e n c e of fossil rept i les for years , 

in co ining the t e r m ' d i n o s a u r ' , and present ing t h e m as a dist inct group 

of the m o s t advanced rept i les that had e v e r l ived, O w e n was to rece ive 

the credi t for the i r d iscovery . T h e disparate findings of the previous 

t w o decades suddenly crystalised into a unique f o r m and an identity of 

their o w n . 

Glory ing in his n e w c r e a t i o n , he p r o c l a i m e d : ' N o rept i le n o w exists 

which c o m b i n e s a c o m p l i c a t e d . . . dent i t ion with l imbs so propor t ion

ately large and s t r o n g , having such w e l l - d e v e l o p e d m a r r o w b o n e s , and 

sustaining the weight o f the t runk b y . . . s o long and compl ica ted a 

s a c r u m , as in the o r d e r Dinosauria.' Megalosaurs and Iguanodons, he said, 

' r e j o i c e d ' in 'undeniably m o s t p e r f e c t modif icat ions of the Reptil ian 

t y p e . T h e y attained the greates t bu lk , and must have played the mos t 

conspicuous parts . . . a s d e v o u r e r s o f animals and vegetables , that this 

earth has e v e r wi tnessed . . . i n c o l d - b l o o d e d an imals . ' 

Str iking a not uncharacter is t i c se l f -congratula tory n o t e , he co nc lud e d : 

'A t o o cautious o b s e r v e r w o u l d , perhaps have shrunk f r o m such specu

lations . . . but the s incere and ardent searcher af ter t ruth , in explor ing 

the dark regions of the past , must feel h imse l f bound to speak of what

e v e r a ray f r o m the inte l lectual t o r c h may r e a ch , even though the 

features of that o b j e c t should be but dimly r e v e a l e d . ' 

Rays f r o m his ' inte l lectual t o r c h ' they may well have b e e n , but i t may 

b e , t o o , that O w e n del iberate ly o b s c u r e d the t iming of his key insights. 

F o r w h e n copies of his r e p o r t w e r e finally issued in April 1 8 4 2 , many 

w e r e w r o n g l y dated August 1 8 4 1 . Q u i t e h o w this e r r o r arose i s unclear , 

but i t has provided fine fuel for conspiracy theoris ts w h o have suggested 

that O w e n did this to c r e a t e the impress ion of having achieved his 

insights at an ear l ier date , well ahead of his rivals. 

He had, in fact , o v e r l o o k e d significant ev idence on the dinosaurs 

while compi l ing his r e p o r t . He had failed to recognise that s o m e of the 

o t h e r giant lizards that he had assigned to di f ferent divisions, such as 

Streptospondylus, Cetiosaurus, Thecodontosaurus and Poekiloplcuron, w e r e in 
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fact all dinosaurs. Although the data was available to h i m , he missed it 

and, in keeping with ear l ier w o r k , grouped only Iguanodon, Megalosaurus 

and Hylaeosaurus t o g e t h e r as dinosaurs . He also had no idea of the 

dinosaurs ' t rue appearance , visualising t h e m as s turdy, four - foo ted 

rh inocer ine beasts , with g r o t e s q u e , c lumsy l imbs . 

N e w s of the Dinosauria gradually leaked out b e y o n d the n a r r o w band 

of scientif ic p i o n e e r s . W h e n G i d e o n Mante l l and W i l l i a m Buckland had 

first discovered evidence of giant fossil rept i les in the i 8 2 0 s , the nat ion

wide press had been very l imi ted . By the 1 8 4 0 s , with the advent of the 

railways and advances in pr int ing, there w e r e several daily papers and 

n e w s could be read across the w h o l e c o u n t r y . In addit ion, the Penny 

Magazine, the Penny Cyclopaedia and the Magazine of Natural History 

covered scientif ic issues. T h e s e advances inevitably gave O w e n ' s insights 

a much higher profi le than the ear l ier discover ies had achieved. 

O w e n b e c a m e firmly established as ' the English C u v i e r ' . A portra i t of 

him was c o m m i s s i o n e d to c o m p l e m e n t the portra i t o f Cuvier in the 

gallery a t Drayton M a n o r , the h o m e of the P r i m e M i n i s t e r , Sir R o b e r t 

Pee l . To add to his g r o w i n g list of successes he was also in t roduced into 

royal c i rc les at this t i m e . E s c o r t e d by W i l l i a m Buck land , he a t tended an 

evening party held by Lord N o r t h a m p t o n , a f o r m e r Pres ident of the 

Royal Soc ie ty , w h e r e he was i n t r o d u c e d to P r i n c e A l b e r t . L a t e r , in the 

spring of 1 8 4 2 , O w e n was asked to r e c e i v e Pr ince A l b e r t and the King 

of Prussia a t the Royal S o c i e t y , alongside the R e v e r e n d W i l l i a m 

C o n y b e a r e . 

T h e honours w e r e n o w accumula t ing , and recogni t ion also brought 

patronage. On 1 N o v e m b e r 1 8 4 2 O w e n r e t u r n e d h o m e to find a l e t ter 

f rom Whitehal l wait ing for h i m . I t was f r o m the P r i m e M i n i s t e r : 

Sir , 

I t is my duty to of fer advice to H e r Majes ty in r e s p e c t to the 

appropriat ion of a public fund . . . in recogni t ion and r e w a r d . . . 

o f distinguished public service . . . I shall have great satisfaction 

in proposing to H e r M a j e s t y , with your c o n s e n t , that an annual 

pension f r o m H. M. civil list o f 2 0 0 pounds be granted to you . 
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Y o u r a c q u i e s c e n c e in this proposal will not in the slightest 

d e g r e e fe t te r your i n d e p e n d e n c e . . . My o b j e c t . . . i s that the 

favour o f the C r o w n may b e m o s t worthi ly b e s t o w e d . . . t o 

e n c o u r a g e that devot ion to sc ience for which you are so 

e m i n e n t l y distinguished . . . 

In spite of the late h o u r , O w e n ' i m m e d i a t e l y put his boots on 

again' and 'sallied forth to o u r g o o d f r iend, Jus t i ce B r o d e r i p ' . Wi l l iam 

B r o d e r i p , a lawyer and long-standing ally w h o also lived in L incoln ' s Inn 

Fie lds , was jus t going to b e d , but he hurriedly pulled on his dressing-

g o w n and helped O w e n to draft a suitable rep ly . In a gesture of 

uncharacter i s t i c e x u b e r a n c e on the part of the anatomist and the 

barr is ter (still in his night appare l ) , s o m e sherry was ceremonia l ly 

poured on the ground an i m p r o m p t u l ibation of thanks to G o d . Later , 

O w e n and Buckland called on the P r i m e Minis ter personally to express 

the i r thanks . ' D r Buckland mainta ined chief ly , Sir R o b e r t l istening like a 

c l e v e r man and occasional ly making r e m a r k s . ' Th is was fo l lowed by a 

visit f r o m the P r i m e Minis ter to the m u s e u m at the Royal C o l l e g e . 

R e c o r d s show that Sir R o b e r t ' s tayed m o r e than t w o hours and was 

m u c h gratif ied by his vis i t ' . 

W h i l e Richard O w e n b e c a m e a star in Vic tor ian England, Gideon 

M a n t e l l ' s private c o r r e s p o n d e n c e reveals that he c a m e to b r o o d m o r e 

and m o r e on what s e e m e d to him to be an in just ice . Night after night he 

had chisel led away at the fossils, sacrif icing his marriage and his profes

sional pract ice to those m o m e n t o u s f inds that had proved seminal to the 

w h o l e f ield. T w o out of the t h r e e dinosaurs , Hylaeosaurus and Iguanodon, 

which f o r m e d the basis o f O w e n ' s famous classification o f dinosaurs, 

w e r e M a n t e l l ' s d iscover ies . T h e only n e w fea ture , Mante l l fe l t , in the 

o t h e r m a n ' s in terpre ta t ion of Iguanodon, was the analysis of the sacrum. 

But in O w e n ' s r e w r i t t e n r e p o r t o f 1 8 4 2 , page af ter page descr ibed 

b o n e s f irst found by Mante l l and in terpre ted by him at an earl ier date . 

And whi le giving Mante l l l i t t le c red i t , he m a d e m u c h of his mistakes : ' it 

i s very obvious that the exaggera ted r e s e m b l a n c e s of the Iguanodon to 

the Iguana have misled the Palaeontologists w h o have hi ther to published 
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the results o f their calculat ions o f the size o f the Iguanodon, ' O w e n 

w r o t e , point ing out the absurdity o f M a n t e l l ' s deduct ions that w o u l d 

produce an animal t w o hundred feet long in the H o r s h a m s p e c i m e n . To 

diminish his rival still fur ther , he even c i ted Iguanodon in his s u m m a r y as 

though i t had been d iscovered by C u v i e r , not M a n t e l l . 

G ideon Mantel l conf ided in his A m e r i c a n f r iend, Professor Si l l iman, 

' I have to regre t a want of h o n o u r and I may say j u s t i c e , towards those 

but for whose labour and zeal he could n e v e r have obta ined the materials 

for his o w n reputat ion . . . He a l tered n a m e s which I had i m p o s e d , and 

stated many inferences as if or iginat ing f r o m h i m s e l f w h e n I had long 

since published the same . . . I d o be l ieve h e would have a l tered the 

names Iguanodon and Hylaeosaurus had I n o t sent the l e t t e r of r e m o n 

strance to the Literary Gazette.' Y e t O w e n was the m a n idolised by the 

public and k n o w n even t o Q u e e n V i c t o r i a . 'His t r e a t m e n t o f you . . . i s 

unjust and dishonourable and mer i t s e x p o s u r e , ' urged Si l l iman. 

M o n t h s had passed since the acc ident , but Mante l l was still an invalid. 

T h e paralysis in the l o w e r half of his body lasted i n t e r m i t t e n t l y for 

twelve w e e k s ; then sensation s lowly r e t u r n e d , a c c o m p a n i e d by e x c r u c i 

ating back pain. As the m o n t h s passed, intense pain c a m e to d o m i n a t e his 

l ife, depriving him of s leep for days on end and reduc ing his driving 

ambit ion to a h u m b l e desire m e r e l y to c o p e with living each day. 

'A lmost dead f rom pain and fa t igue , ' he w r o t e in his diary. To his a larm, 

a t u m o u r ' o f cons iderable s ize ' began to appear on the left side of his 

spine. 



I 2 

The Arch-hater 

There lives more faith in honest doubt, 

Believe m e , than in half the creeds. 

Alfred, Lord Tennyson, In Memoriam 

Richard O w e n , ' the English C u v i e r ' , was in his p r i m e . At his h o m e 

. t o w n of Lancas ter , a ce lebra t ion was arranged in his h o n o u r in 

S e p t e m b e r 1 8 4 2 . ' W e walked i n process ion t o the T o w n Hall , M r 

W h e w e l l , the M a y o r , the MP for the t o w n and m y s e l f . . . c h e e r e d by 

all the h u m b l e r folks . . . We sat d o w n to a m o s t pr incely banquet . . . 

on t h r e e raised state-seats a t the h e a d . ' M e t a m o r p h o s e d f r o m the o n c e 

h u m b l e apprent i ce w o r k i n g in the local gaol , O w e n had b e c o m e indis

t inguishable f r o m the g e n t r y . 

At the Royal C o l l e g e o f Surgeons he was p r o m o t e d to jo int -

C o n s e r v a t o r wi th Cl i f t , sharing responsibi l i ty for the Hunter ian M u s e u m 

with his f o r m e r m a s t e r . He u n d e r t o o k a m a j o r research p r o j e c t on 

'Fossi l M a m m a l i a ' for the Brit ish Associat ion, c o m p l e t e d his 

' O d o n t o g r a p h y ' on v e r t e b r a t e t e e t h and was planning a s u m m a r y of 

'Br i t i sh Fossil R e p t i l e s ' . C a r o l i n e , and their only son W i l l i a m , b o r e his 

dedicat ion to his w o r k with scarcely a c o m p l a i n t , apart f r o m the odd 

occas ion w h e n the smel l f r o m preserved animals in the i r h o m e b e c a m e 

t o o m u c h . ' T h e p r e s e n c e o f an e lephant ' s brain on the premises made 

me k e e p all the w i n d o w s o p e n , especially as the w e a t h e r is very m i l d , ' 

Caro l ine n o t e d o n c e w h e n an e lephant had died at the Zoological 

Soc ie ty . ' I g o t R to s m o k e cigars all round the h o u s e . ' 

Soon after c reat ing the 'd inosaurs ' , O w e n b e c a m e still m o r e famous 
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when a remarkab le predic t ion he had m a d e c a m e t r u e . In 1 8 3 9 , he had 

been presented with a cur ious s ix - inch shaft of b o n e f r o m an u n k n o w n 

creature f r o m N e w Zealand. O b s e r v i n g the h o n e y c o m b m a t r i x o f the 

b o n e and its ho l low s t r u c t u r e , he had reasoned that this was f r o m the 

l imb of a b i rd , but because of its s ize , he had d e d u c e d that the bird was 

large and unable to fly. W i t h great insight , he dec lared that a great flight

less bird must o n c e have e x i s t e d . 

Four years la ter , a missionary in N e w Zealand sent a h a m p e r of fossils 

to Professor Buckland. It conta ined b o n e s f r o m a large flightless b i rd , 

exact ly as predic ted by O w e n . ' E v e r y w o r d c o m e s t r u e to the l e t t e r , ' 

Just ice Broder ip enthused to Buckland. 'Th is i s a n o t h e r p r o o f o f the 

powers o f our great physiological f r i e n d . ' T h e giant feathered m o n s t e r , 

which could attain a height of t w e l v e f e e t , b e c a m e k n o w n as a m o a or 

Dinornis. 

O w e n ' s bril l iant predic t ion was b r o u g h t to the a t tent ion o f Pr ince 

Alber t . Buckland descr ibed the occas ion to O w e n : 'S ir R o b e r t Peel and 

his Royal guest w e r e as tounded at the height of the D i n o r n i s , " the very 

height of this l ibrary , ' " Sir R o b e r t had d e c l a r e d . Pr ince A l b e r t w a n t e d to 

see the m o a bones for himself . ' N o w o r k o f O w e n ' s c r e a t e d s o m u c h 

e x c i t e m e n t ' , according t o o n e r e p o r t . ' S o c i e t y , headed b y Pr ince 

Alber t , hurried to inspect the huge remains . . . and to be i n t r o d u c e d to 

the for tunate n e c r o m a n c e r , at w h o s e bidding a p h a n t o m process ion of 

strange creatures had suddenly s tepped out of the past , into the p r e s e n t . ' 

O w e n ' s studies on the m o a highlighted an intr iguing observat ion . T h e 

f l ight less birds, such as the giant m o a or the smal l , wingless k i w i , w e r e 

found in N e w Zealand. South A m e r i c a was inhabited by m a m m a l s that 

w e r e very dif ferent f r o m any f r o m a n y w h e r e e l se , bo th in the past , such 

as the e x t i n c t Megatherium, and in the p r e s e n t , wi th the re la ted sloth and 

armadil lo . Australia proved to be yet a n o t h e r dist inct p r o v i n c e , with 

ex t inc t marsupials such as the DiprotoJon and the present -day kangaroo 

and w o m b a t . ' W i t h e x t i n c t , a s with exis t ing M a m m a l i a , ' O w e n w r o t e , 

'part icular forms w e r e assigned to part icular p r o v i n c e s . ' 

This made nonsense of the not ion that all animals dispersed f r o m o n e 

c e n t r e a t N o a h ' s Ark , and highlighted the puzzle of the origin of species . 
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T h e distr ibution strongly suggested that animals in the different 

' p r o v i n c e s ' had or iginated separate ly . So w e r e there dif ferent cent res o f 

Creat ion? 

W i t h these thoughts in m i n d , O w e n ' s reac t ion to a sensational b o o k 

published the n e x t year was m u t e d . In Vestiges of the Natural History of 

Creation, the a n o n y m o u s author set out ev idence f r o m the fossil record 

for the progress ion of life f r o m s imple to c o m p l e x f o r m s , showing the 

possibility of evolut ion wi thout the hand of G o d . ' T h e simplest and most 

pr imit ive type . . . gave birth to the type n e x t above i t , ' he w r o t e , 'and 

so on to the very h ighes t . ' Although the author could not define the law 

governing d e v e l o p m e n t , he was in no doubt that such a law exis ted as 

surely as the law of gravi tat ion. T h e shocking impl ica t ion , spelled out in 

t e r m s the layman could unders tand, was that Man himself could be the 

pinnacle of evolut ion and was not specially c rea ted by G o d . 

Such was his anxiety at publishing this view expl ic i t ly that the author , 

a journal i s t , R o b e r t C h a m b e r s , w e n t to e n o r m o u s lengths to conceal his 

ident i ty . A m o n g leaders of sc ience there was o u t r a g e , even h o r r o r . 

A c c o r d i n g to the R e v e r e n d S e d g e w i c k a t C a m b r i d g e , ' the seduct ions o f 

the author . . . poison the springs of joyous thought . . . he has annulled 

all dist inct ion b e t w e e n physical and mora l . . . in the new jargon of a 

degrading m a t e r i a l i s m ' . I f the b o o k is t r u e , said S e d g e w i c k , ' rel igion is 

a l ie ; human law is a mass of fol ly; mora l i ty is m o o n s h i n e ; and man and 

w o m a n are only b e t t e r b e a s t s ' . I t was essential to scotch the ' serpent 

coi ls o f false phi losophy ' . Fr iends turned to O w e n to wr i te a damning 

r e v i e w . 'A real man in a r m o u r is r e q u i r e d , ' Murch ison urged his 

c o l l e a g u e . 

But O w e n was curiously r e t i c e n t . D u r i n g these years he was f o r m u 

lating his o w n ideas to a c c o u n t for the progress ion of the fossil r e c o r d . 

T h r o u g h studies on v e r t e b r a t e a n a t o m y he a imed to understand 

' h o m o l o g i e s ' , or ' equivalent p a r t s ' , in the di f ferent animal groups . T h e 

fore leg of a l izard, the f l ipper of a seal , the wing of a bird and the arm of 

man w e r e all h o m o l o g o u s s t ruc tures , c o n n e c t e d to c o m p a r a b l e parts of 

the b o d y . O w e n i m m e r s e d h imse l f in the v e r t e b r a t e ske le ton , seeking 

out m o r e and m o r e h o m o l o g i e s . His a im was to identify the 'Ideal 
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A r c h e t y p e ' , the c o m m o n design or ground plan which , he be l ieved , 

formed a b lueprint for all v e r t e b r a t e s . 

T h e c o n c e p t of a b luepr in t , or a r c h e t y p e , for all ver tebra te life 

b e c a m e very significant for O w e n . He be l ieved i t was ' the Divine idea ' 

in the mind of the C r e a t o r as Nature was brought into be ing . F r o m the 

archetype , he reasoned , G o d could foresee every possible f o r m of ver te 

brate l i fe: ' the Divine Mind which planned the A r c h e t y p e , also f o r e k n e w 

all its modi f i ca t ions ' . T h i s , for O w e n , proved that ' the k n o w l e d g e of 

such a being as Man must have ex is ted b e f o r e M a n a p p e a r e d ' . In o t h e r 

w o r d s , Man was planned and foreseen by G o d , and was n o t the result of 

s o m e material ist ic p r o c e s s . H o w e v e r , h e a d m i t t e d , ' t o what secondary 

laws the order ly progress ion of such organic p h e n o m e n a may have b e e n 

c o m m i t t e d , w e are yet i g n o r a n t ' . 

His c o m p l e x ideas, expressed very s imply , could a l low him to accept 

that there had been a progress ion of life o v e r t i m e , ' f r o m the f irst 

e m b o d i m e n t o f the V e r t e b r a t e idea ' until M a n himsel f , the pinnacle o f 

C r e a t i o n , c a m e into e x i s t e n c e . But the laws govern ing this progress ion 

w e r e Divine laws, put in place by the C r e a t o r at the beginning. F o r 

O w e n , G o d had not c r e a t e d each n e w species He had c r e a t e d the laws 

which a l lowed t h e m to f o r m . 

O w e n ' s t h e o r y , providing a skilled synthesis of di f ferent threads of 

ev idence , was o f pr ime i m p o r t a n c e for Vic tor ian b io logy . He fo l lowed 

his h e r o , Cuvier , in bel ieving that the animal k ingdom fell into four 

m a j o r divisions that w e r e quite dist inct . W i t h i n each division, studies on 

homologies by G e o f f r o y Saint-Hila ire and o thers w e r e e x t e n d e d into the 

c o n c e p t of the 'Ideal A r c h e t y p e ' , the plan in the C r e a t o r ' s mind which 

a l lowed him to integrate natural history with the Christ ian faith. As 

propounder o f such n o t i o n s , O w e n c o m m a n d e d e n o r m o u s respec t 

among his col leagues and leading f igures of the day and was fast acquiring 

astonishing p o w e r for a sc ient is t . 

Exploi t ing his influential c o n t a c t s , he a imed to expand his e m p i r e 

further . He wanted to unite all the co l lec t ions of natural history in the 

British M u s e u m , the Royal C o l l e g e and e l s e w h e r e under o n e roof , 

creat ing a national m u s e u m that would rival the M u s e u m National 
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d ' H i s t o i r e Nature l le in Paris . At t h e very least , he hoped to c o m b i n e the 

fossil co l lec t ions at the Brit ish M u s e u m with the spec imens he supervised 

at the Royal C o l l e g e . As he to ld o n e of the British M u s e u m trustees , ' o f 

all the Natural History d e p a r t m e n t s in the m u s e u m , I be l ieve this to be 

m o s t out of place t h e r e ' . U n d o u b t e d l y , he had his eye on G i d e o n 

M a n t e l l ' s c o l l e c t i o n . H o w m u c h m o r e f i t t ing, Richard O w e n reasoned, 

that all these splendid fossil co l lec t ions should be c o m b i n e d with those 

under his care at the C o l l e g e of Surgeons , so as to best i l lustrate ' the 

o r d e r and laws o f N a t u r e ' . 

G i d e o n M a n t e l l , r e c o v e r i n g s lowly f r o m his acc ident at h o m e in 

C l a p h a m , was acutely aware of O w e n ' s success . ' I am still quite an 

inval id , ' he told Pro fessor Sil l iman in April 1 8 4 2 ; ' I cannot s t o o p , or use 

any e x e r t i o n w i t h o u t produc ing loss of sensation and p o w e r in my l imbs . ' 

O v e r a per iod of nine m o n t h s he consul ted many leading physicians: 

L is ton , B r o d i e , Br ight , L a w r e n c e , S tanley , Coulson and o thers . I t was 

thought the t u m o u r on his l o w e r spine was pressing on nerves , causing 

the intense pain and occasional paralysis. 

C o n f r o n t a t i o n with O w e n was out o f the quest ion . Public ly, he 

w o u l d n o t at tack O w e n ' s 'unwarrantab le c o n d u c t ' ; ra ther the reverse — 

he even applauded his ' e labora te and master ly p a p e r ' . Privately, he 

conf ided to Professor S i l l iman, ' I am t o o ill to care o n e straw about 

wor ld ly reputat ion . . . My feel ings are so subdued by illness that I am 

m o r e than e v e r anxious to live in chari ty with all m e n ; and shall pass over 

these m a t t e r s , at least till a m o r e suitable opportuni ty o f f e r s . ' T h e day of 

r e c k o n i n g w o u l d have to be p o s t p o n e d . 

M e a n w h i l e , he struggled to maintain his Clapham pract ice but i t 

b e c a m e increasingly obvious that he would have to give up medic ine to 

stand any h o p e of r e c o v e r y . ' I have submit ted to my fate and am negoti 

ating for a s u c c e s s o r , ' he w r o t e in 1 8 4 3 . He c o u l d , h o w e v e r , still wr i te 

while lying on the sofa , using a special desk he had m a d e for his daughter 

Hannah, o n e that ' I cont r ived for my s w e e t c h i l d ' . Fo l lowing the success 

of The Wonders of Geology, Mante l l e m b a r k e d on a n o t h e r b o o k , Medals of 

Creation. 
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He entreated his wife to r e t u r n to h i m , b u t she did n o t , m o v i n g 

instead to E x e t e r wi th her h o u s e k e e p e r , Hannah B r o o k s . Apart f r o m 

Reginald, his youngest son w h o was at co l lege studying engineer ing , 

Mantel l heard little f r o m his chi ldren . He suppor ted the i r travels b u t felt 

their absence keen ly . M o n t h s passed wi thout hear ing f r o m W a l t e r . T h e 

lack of le t ters was n o t e d in his diary: ' it is s ix m o n t h s s ince I heard f r o m 

W a l t e r ' , o r ' n o t heard f r o m W a l t e r s ince last S e p t e m b e r ' . Occas iona l ly , 

he caught n e w s of his progress in the New Zealand Gazette. 

T h e sense of isolation added to his suffering: ' I am in a very precar 

ious s t a t e , ' he conf ided to Professor Si l l iman, 'but I feel grateful for the 

blessings that I still have within my reach . . . and I can still hope on to 

the e n d . ' His A m e r i c a n fr iend n e v e r lost faith in h i m . ' T h e r e is no c o r r e 

spondent out of my o w n family to w h o m I w r i t e so f requent ly and so 

Gideon Mantell. 
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long le t ters as to yourse l f , ' w r o t e Si l l iman, 'because you tell me that 

they c h e e r you under your trials and 1 would cheerful ly devote many 

hours in the year to that o b j e c t . ' 

T h e early 1 8 4 0 s also heralded a difficult t i m e in the life of Mary 

Anning , whose discoveries had laid the foundations for O w e n ' s first 

r e p o r t on the m a r i n e fossil rept i les . O n e local inhabitant , Nel l ie W a r i n g , 

r e c o r d e d her impress ions of Mary Anning at this t i m e : 'her little shop 

was scantily furnished and her o w n dress always of the very plainest . 

T h e r e was M r s Anning , the Fossil w o m a n ' s m o t h e r t o o , a very old lady 

in a m o b cap and large whi te a p r o n , w h o s o m e t i m e s c a m e with feeble 

steps into the shop to help us in o u r se lec t ion . . . the t w o w e r e devoted 

t o o n e a n o t h e r . ' 

But M a r y ' s m o t h e r died in 1 8 4 2 . Soon after this , r u m o u r s began to 

spread that Mary had taken to dr ink . Gradual ly , i t was realised that she 

was suffering f r o m breast c a n c e r ; the m o s t readily available pain re l ie f 

was a l cohol . R e c o l l e c t i o n s of her at this stage contrast with the Mary 

Anning of ear l ier years . A c c o r d i n g to Nel l ie W a r i n g , 'she was very 

thin and had . . . large eyes which s e e m e d to me to have a kindly con

siderat ion for her l i t t le c u s t o m e r s ' . She was 'very t i m i d , very 

unpre tending and very pat ient . . . She would serve us with the sweetes t 

t e m p e r . . . n e v e r finding us t o o t r o u b l e s o m e as we turned over her trays 

of curiosi t ies and conc luded by spending a few p e n c e only , and this we 

might do as o f ten as we l iked wi thout causing o f f e n c e . ' 

As n e w s o f M a r y ' s illness reached the m e m b e r s o f the Geologica l 

Soc ie ty in L o n d o n , W i l l i a m Buckland again tr ied to raise a subscription 

for h e r . Buck land ' s t i m e was no longer c o n c e n t r a t e d on ' underground-

o l o g y ' . He had b e e n appointed D e a n of W e s t m i n s t e r in 1 8 4 c , o n e o i the 

m o s t power fu l posi t ions in the Anglican hierarchy. As D e a n , Buckland 

gradually eased h i m s e l f out of the f ront line of geologica l research and 

b e c a m e m o r e involved in adminis t ra t ion , res tor ing the school and the 

A b b e y and organising sanitary r e f o r m s . Al though he successfully organ

ised a fund for M a r y Anning , there was little else he could do to help . 

Increasingly conf ined within her shop, she r e m a i n e d devoted to 

s c i e n c e . In h e r c o m m o n p l a c e b o o k , she c o p i e d out art icles on the planets 
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and geology along with ' M o r a l M a x i m s ' and the p o e m s of B y r o n . She 

also w r o t e d o w n prayers for m o r n i n g and evening . T h e s e expressed 

modes t a ims for each day: she should try to g r e e t each day with grati

tude , give thanks to G o d for h e r past life and even thank H i m for her 

days of i l lness. In the w o r d s of H e n r y de la B e c h e , ' she b o r e with fort i 

tude the progress of c a n c e r on her breas t , until she finally sank beneath 

its ravages on 9 t h M a r c h , 1 8 4 7 ' . 

She was buried in the L y m e churchyard by the sea , at the s u m m i t of the 

disintegrating Church Cliffs . At the Geolog ica l Soc ie ty H e n r y de la B e c h e , 

n o w Pres ident , w r o t e a eulogy in her h o n o u r m o s t unusual ly, s ince she 

was n o t a F e l l o w . ' I cannot c lose this n o t i c e of o u r losses by d e a t h , ' he 

said, 'wi thout advert ing to that o f o n e , w h o though not placed a m o n g even 

the easier classes of soc ie ty , but w h o had to earn her daily bread by her 

labour , yet c o n t r i b u t e d by her talents and her untir ing researches , in no 

small d e g r e e to our k n o w l e d g e of the great Enal io-Saurians and o t h e r 

forms of gigantic life e n t o m b e d in the vicinity of L y m e R e g i s . ' 

Fe l lows contr ibuted funds for a stained-glass w i n d o w in her h o n o u r at 

the parish church at L y m e , showing M a r y tending to the p o o r and 

healing the sick. 'This w i n d o w is sacred to the m e m o r y of Mary Anning 

of this par ish , ' reads the inscr ipt ion , ' in c o m m e m o r a t i o n of h e r useful

ness in furthering the sc ience of g e o l o g y , as also of h e r b e n e v o l e n c e of 

heart and integrity of l i f e . ' In the w o r d s of a r e p o r t in Char les D i c k e n s ' s 

journal All the Year Round: ' the c a r p e n t e r ' s daughter has w o n a n a m e for 

herself , and deserved to win i t ' . 

In 1 8 4 6 , Richard O w e n ' s reputat ion c a m e under cri t ical scrutiny at a 

m o m e n t when yet m o r e honours w e r e be ing b e s t o w e d on h i m . In 

N o v e m b e r he was n o m i n a t e d for the Royal S o c i e t y ' s prest igious Royal 

Medal for his paper on the b c l c m n i t e , the e x t i n c t m o l l u s c distantly 

re lated to the squid and cutt lef ish. Using his supporters at the Royal 

Soc ie ty , O w e n had arranged for M a n t e l l ' s 1 8 4 1 study of Iguanodon to be 

refused cons iderat ion . Cur ious ly , O w e n h i m s e l f was chairing the 

m e e t i n g at the Royal Soc ie ty w h e n his o w n paper on the b e l e m n i t e was 

r e c o m m e n d e d for the award . H o w e v e r , this p iece o f w o r k was n o t quite 
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as original as it appeared . T h e l i t t le sea c r e a t u r e had already been des

c r ibed b y a n a m a t e u r , o n e M r Chaning P e a r c e . 

Chaning P e a r c e had c o m e across the strange fossil during the build

ing of the G r e a t W e s t e r n Rai lway. Its b o d y was c o m p o s e d of fifty 

c h a m b e r s , and had an ink sac and ten arms with pairs of hooks and 

suckers . I n 1 8 4 2 , four years b e f o r e O w e n , P e a r c e ' s findings had been 

read b e f o r e the Geologica l Soc ie ty and he had named the creature 

Belemnoteuthis. O w e n had b e e n present at the m e e t i n g and had heard all 

o f P e a r c e ' s observat ions . 

W h e n O w e n addressed the Royal Soc ie ty i n N o v e m b e r 1 8 4 6 , h e 

m a d e no r e f e r e n c e to Chaning P e a r c e ' s ear l ier w o r k . Ignoring the 

previous study on the c r e a t u r e , he casually proposed a dif ferent n a m e : 

Belemnites owenii. U n f o r t u n a t e l y for O w e n , this n a m e was based on an 

e r r o n e o u s assumpt ion . He failed to rea l i se , as P e a r c e had correc t ly 

o b s e r v e d , that the fossil c r e a t u r e b e l o n g e d to a n e w and previously 

unrecognised genus which lacked an ex terna l solid ' g u a r d ' , or shield, 

typical of a b e l e m n i t e , but could be identif ied by a b r o w n coating 

f o r m i n g the outs ide surface . 

Al though O w e n r e c e i v e d the Royal M e d a l , his conduct in the affair 

did n o t go ent i re ly u n n o t i c e d . E d w a r d C h a r l e s w o r t h , the edi tor o f the 

London Geological Journal, c o n d e m n e d his failure to acknowledge the 

ear l ier w o r k of P e a r c e : ' l ike cases are so c o m m o n as to const i tute an evil 

o f no slight magni tude in the progress of scienti f ic r e s e a r c h ' . But 

al though C h a r l e s w o r t h c o n t i n u e d to at tack the Hunter ian Professor , 

O w e n had risen so far that he s e e m e d a lmost i m m u n e to cr i t i c i sm. N o w 

a f r e q u e n t d inner guest a t D r a y t o n M a n o r , the h o m e of Sir R o b e r t P e e l , 

he used his p o w e r f u l posi t ion to appeal d irect ly to the P r i m e Minis ter for 

a national m u s e u m of natural h is tory . Such was his status in Victor ian 

soc ie ty that he was invited within a few m o n t h s to discuss his plans at 

D o w n i n g S t r e e t . 

W h i l e O w e n had his e y e e v e r m o r e keenly f ixed on unit ing all the 

famous fossils under his supervis ion, G i d e o n Mante l l had started a 

second c o l l e c t i o n of his o w n , in spite of be ing so incapaci tated. 

'Al though unable to walk but a short d i s tance , my mind is general ly 
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vigorous , ' he w r o t e opt imist ica l ly . His Clapham pract ice was dwindling 

and he could n o t f ind a successor , yet obst inate ly he still insisted on 

making geological excurs ions . T h e ' C o u n t r y o f the Iguanodon ' and its 

e x o t i c f lora and fauna had b e c o m e , in his m i n d , a ' land of P r o m i s e ' . 

Al though, he w r o t e , ' I m u s t be c o n t e n t to have obta ined a distant 

gl impse of this Promised L a n d ' , he was still irresist ibly drawn towards i t 

and longed to c o m p l e t e his understanding of Iguanodon. ' I am not 

without hope that a t o o t h or t w o may be found at tached to a f ragment 

of j aw and have promised a r ich r e w a r d to my m e n if they find such a 

s p e c i m e n . ' 

His daughter El len occasional ly r e t u r n e d to help h i m , drawing illus

trat ions for his b o o k s and a c c o m p a n y i n g h im on out ings . Medals of 

Creation, published in 1 8 4 4 , was a success , running to a second edi t ion. 

At every o p p o r t u n i t y , Mante l l c o n t i n u e d to m a k e co nt a c t s wi th local 

c o l l e c t o r s , seeking out m o r e original fossils t o d e s c r i b e . O n c e h e w e n t 

with Ellen as far as Heyford in N o r t h a m p t o n s h i r e , the ancient seat of the 

Mantel ls — 'Alas , n o w in the hands of s t r a n g e r s , ' he w r o t e . T h e r e 

s e e m e d little hope of winning back the family seat and the h o n o u r s that 

would have g o n e with it . 

T h e n he began to r e c e i v e fossils f r o m an u n e x p e c t e d s o u r c e . He had 

not seen his son W a l t e r for eight years , s ince the day in S e p t e m b e r 1 8 3 9 

when he had departed for N e w Zea land. Dur ing 1 8 4 c he b e c a m e increas

ingly w o r r i e d about his son : ' r e c e i v e d a l e t t e r f r o m W a l t e r dated Apri l ; 

he is penniless and wi thout any p r o s p e c t of e m p l o y m e n t ' . He sent out 

m o n e y and hoped W a l t e r w o u l d c o m e h o m e . T h e n , t o his great surprise , 

in July 1 8 4 7 Mantel l rece ived a l e t t e r f r o m him saying that he had c o m e 

across interest ing fossils and proposed to ship t h e m to his father . W a l t e r ' s 

b o x arrived f r o m N e w Zealand just b e f o r e Chr i s tmas . O p e n i n g it , 

Mantel l saw that i t conta ined m o r e than eight hundred spe c im e ns — ' in 

f ine p r e s e r v a t i o n , ' he n o t e d with pr ide . W a l t e r ' s c o l l e c t i o n , he thought , 

was the best that had ever reached E u r o p e , conta in ing many rar i t ies , 

including the b o n e s of a large , flightless b i r d , the m o a or Dinornis. 

In an i ronic twis t , W a l t e r ' s discover ies served to c o n f i r m the bri l 

l iance o f O w e n ' s insights ten years ear l i e r . T h e r e w e r e m a n y m o r e parts 
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of the s k e l e t o n : a p e r f e c t skul l , w h e r e previously only port ions of crania 

had b e e n found; eggshel ls , j aws and o t h e r b o n e s . A lm o st incredibly, 

given the hosti l i ty b e t w e e n t h e m , Mante l l invited O w e n to his n e w 

h o m e in C h e s t e r Square and gave him W a l t e r ' s rare and prec ious b o n e s . 

It is possible that he was hoping to r e s t o r e cordial re lat ions with such a 

potential ly p o w e r f u l ally, or perhaps he recognised his o w n lack of 

k n o w l e d g e o f the m o a . 'As Professor O w e n has made the subject 

peculiarly his o w n , ' Mante l l told a f r iend, ' I d e t e r m i n e d to forgo the 

pride and pleasure of descr ib ing these n e w acquisit ions and allow him to 

have use of all the novel t ies my son has c o l l e c t e d . ' 

W a l t e r ' s discover ies p r o v o k e d yet m o r e interest in the f l ight less 

birds . S ince the b o n e s w e r e n o t proper ly fossilised and there w e r e 

pers is tent r u m o u r s f r o m the Maor is that giant birds had b e e n sighted, 

s o m e bel ieved they might not be e x t i n c t . W a l t e r hoped to m a k e his 

for tune t racking d o w n the f i rs t living s p e c i m e n . His n e w - f o u n d interest 

in sc ience del ighted his father and p r o m p t e d m u c h c o r r e s p o n d e n c e . 

W i t h i n a few m o n t h s , W a l t e r was appointed C o m m i s s i o n e r for the 

Purchase of Lands by the G o v e r n o r of N e w Zea land. He in tended, as he 

t o u r e d the middle island, to study the natural history of the islands, and 

was d e t e r m i n e d to t race the elusive b irds . ' I f there is a live M o a , my son 

will catch i t , ' G i d e o n Mante l l told his friends proudly . 

M e a n w h i l e Regina ld , his y o u n g e r son , had r e t u r n e d f rom Amer ica 

and was w o r k i n g as an e n g i n e e r with Mr B r u n e i , building the Great 

W e s t e r n Rai lway. As he was supervising the w o r k s b e t w e e n Chip

penham and T r o w b r i d g e , his t e a m u n c o v e r e d superb fossil b e l e m n i t e s . 

Regina ld ' s fossils proved that O w e n ' s applauded study of b e l e m 

ni tes , which had earned the Royal M e d a l , was w r o n g . T h e disinterred 

b e l e m n i t e s p r o v e d , as the a m a t e u r Chaning P e a r c e had mainta ined, that 

O w e n had falsely ascr ibed features to the squid-l ike c rea ture that i t did 

not have. Th is b e l o n g e d to that same dist inct genus that Pearce had dis

c o v e r e d : Belemnoteuthis. 

M a n t e l l , n o w a r m e d with the e v i d e n c e , could not resist taking on 

Richard O w e n . He prepared a paper for the Royal Society describing the 

intr icate details of the Belemnoteuthis a n a t o m y and its shelly e x t e r i o r 
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coat ing, or capsule . I t was a m i n o r detail in the in terpreta t ion of inverte

brate a n a t o m y , but a m a j o r se tback for O w e n . ' H e was n o t o n e to admit 

having been mistaken with g o o d fee l ing , ' Mante l l w r o t e to Professor 

Si l l iman. Almost absurdly, when the real l ight was about the dinosaurs, 

the batt le lines b e c a m e drawn o v e r this small squid-l ike c r e a t u r e . 

An unusually large n u m b e r gathered to hear G i d e o n M a n t e l l ' s paper 

to the Royal Society in 1 8 4 8 . Al though c o u c h e d in the restra ined 

language of s c i e n c e , he felt that his c o m m e n t s made i t c lear that Richard 

O w e n ' s paper 'was a tissue of b lunders f r o m beginning to e n d ' . H o w 

ever , O w e n had ensured that he had suppor ters p r e s e n t . ' A f t e r the paper 

was read , Professor O w e n got up and m a d e the m o s t ungent lemanly and 

uncalled for attack upon i t , ' w r o t e M a n t e l l . ' H e said that I ought not to 

have p r e s u m e d to occupy the t i m e of the Royal Soc ie ty . . . and after 

ridiculing for half an h o u r all that I had w r i t t e n , sat d o w n and was 

actuallv applauded by m a n y . ' This p r o m p t e d his old allv the Dean of 

W e s t m i n s t e r to rise and strongly defend M a n t e l l ' s paper as 'in the 

highest degree i m p o r t a n t ' . A c c o r d i n g to the e d i t o r of the London 

Geological Journal, Edward C h a r l e s w o r t h : ' t h e r e was a m o s t animated 

discussion in which all w h o t o o k part , including Buck land , B o w e r b a n k 

and o t h e r s , made a resolute stand against O w e n on beha l f of p o o r 

Chaning 's G e n u s , Belemnoteuthis'. 

T h e point had b e e n m a d e . T h e al leged ' N e w t o n o f Natural His tory ' 

was not infall ible. But as Mantel l was wel l a w a r e , O w e n was in to lerant 

and resented 'that anyone put a foot upon the lowes t s tep of his t h r o n e ' . 

I t wasn ' t long b e f o r e they w e r e to clash again, this t i m e o v e r a fossil that 

Mantel l had d r e a m e d of finding for years . 

In March 1 8 4 8 , G i d e o n Mante l l rece ived an u n e x p e c t e d package f r o m 

a s tranger , a Captain Lambar t B r i c k e n d e n . T h e Capta in , w h o was the 

propr ie tor of the quarries in the T i lgate Fores t in Sussex , had u n c o v e r e d 

an Iguanodon j a w . It was n o t c o m p l e t e , but m e r e l y a part of the l o w e r 

j a w , over t w e n t y inches long, very heavy and a r ich u m b e r c o l o u r . T h e r e 

w e r e sockets for seventeen or e ighteen identical ly shaped t e e t h and t w o 

tiny r e p l a c e m e n t t e e t h . Although the upper j a w was missing and the 

adult t e e t h w e r e no longer a t tached , the r e p l a c e m e n t tee th proved 
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the animal was rept i l ian. H e r e was the elusive evidence that Cuvier had 

urged Mante l l to find in the early days, w h e n no o n e bel ieved that he 

had found a n e w rept i l e . And n o w the t reasure he had looked for for so 

long and desired so desperate ly was found. Mante l l was in no doubt of 

its s ignif icance: ' H e r e , a f ter thirty years ' s e a r c h , ' he w r o t e , ' is an un

equivocal por t ion of the dental organs o f that marvel lous r e p t i l e . ' 

At the t i m e t h e r e was a Chart is t r iot going on in L o n d o n . Cannon 

w e r e in place at the palace , and soldiers in the s t ree ts . Mantel l waited 

until the crisis was past b e f o r e he ventured out to the British M u s e u m to 

c o m p a r e the fossil with the j aws o f o t h e r animals . To ease the b u r d e n , 

s ince he was in s o m e pain, he co l labora ted with a skilled anatomist , Dr 

A l e x a n d e r Melv i l l e , Pro fessor o f Z o o l o g y a t Q u e e n ' s C o l l e g e . C o m 

paring the l o w e r j a w with o thers in the m u s e u m , they w r o t e , ' w e are a t 

o n c e s t ruck with the i r r e m a r k a b l e deviat ion f r o m all k n o w n types in the 

class o f r e p t i l e s ' . 

T h e Iguanodon j a w had a cur ious c o m b i n a t i o n of character is t ics . 

Unl ike living iguanas or the large e x t i n c t lizards whose j a ws 'are armed 

with tee th to the anter ior e x t r e m i t y ' , this j a w expanded at the f ront into 

a ' s coop-shaped p r o j e c t i o n ' s imilar to the e x t e n d e d l o w e r j a w of the 

m a m m a l i a n s loth . F r o m its t e e t h , they k n e w that Iguanodon mast icated 

its food like m o d e r n r u m i n a n t s , while the m e t h o d of implantat ion of the 

tee th and their r e p l a c e m e n t cyc le was m o r e like those o f rept i les . 

Mante l l was invited to del iver a paper on the j aw at the Royal Society 

on i 8 May 1 8 4 8 . 'Al though several hundred tee th . . . of Saurians have 

b e e n c o l l e c t e d , ' he began , 'but a few f ragments of the jaw have been 

d iscovered . . . I t i s t h e r e f o r e m o s t gratifying to have i t in my p o w e r to 

lay b e f o r e the Royal Soc ie ty . . . the first indisputable port ion of the j aw 

of the Iguanodon h i ther to brought to l ight . ' 

T h e r e p l a c e m e n t cyc le of Iguanodon t e e t h , which he had longed to 

p r o v e as a young m a n , he n o w descr ibed in detai l . T h e format ive pulp 

was in a dist inct cavity on the inner side of the r o o t of the too th that it 

was dest ined to supplant . 'In the Iguanodon, the old tee th w e r e retained 

until . . . the c r o w n of the t o o t h , f r o m abrasion by use above and 

removal of the fang by absorpt ion b e l o w , was r e d u c e d to a m e r e disk, 
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before i t was finally s h e d . ' S i n c e , he r e a s o n e d , all fangs showed s o m e 

sign of absorpt ion , ' the format ion of succcssional t ee th was in constant 

progress at all periods of the an imal ' s e x i s t e n c e , as is the case in m o s t of 

the Saurian r e p t i l e s ' . 

Caut iously , he a t t e m p t e d to calculate the size of the dinosaur 's head. 

Since compar isons to the l o w e r jaw of lizards suggested this b o n e r e p r e 

sented nearly half the j a w , he es t imated the total length of the j a w could 

be four feet . Th is , he a c k n o w l e d g e d , was in d i s a g r e e m e n t with Professor 

O w e n , who had c la imed the largest Iguanodon head was only t w o and half 

feet long. To make his ca lculat ion , O w e n had measur e d the length of six 

dorsal v e r t e b r a e , which in the iguana is equal to that of the l o w e r j a w . 

'But even i f we take the short b lunt -headed lizards as the sca le , for 

e x a m p l e the C h a m e l e o n s , ' said M a n t e l l , ' the length of j a w of this 

Iguanodon must have e x c e e d e d three f e e t . ' T h e r e was , in fact , no way 

o f proving the size o f the head f r o m the p o r t i o n o f j a w . B o t h w e r e specu

lating, drawing their conc lus ions f r o m analogies to di f ferent b o n e s . 

Mantel l even a t t e m p t e d to def ine the soft tissues of the dinosaur ' s face 

and the muscular adaptations that would be n e e d e d to c h e w tough plants 

and leaves. Because of the large n u m b e r of holes for b l o o d vessels at the 

front of the j a w , he reasoned that these supplied the musc les and soft 

parts around the m o u t h . F r o m this , he inferred that ' the under- l ip was 

capable of being prot ruded and r e t r a c t e d ' and t o g e t h e r wi th a ' large , 

fleshy, prehensi le tongue . . . f o r m e d a powerfu l i n s t r u m e n t for seizing 

and cropping; the leaves and b r a n c h e s ' . 

T h e s e ideas anticipated many later studies on the soft tissues of 

Iguanodon cheeks and m o u t h , al though it is n o w k n o w n that it did not 

have a large , prehensi le t o n g u e . F r o m the quanti t ies of vegetables that i t 

had to eat , ' there must have b e e n a large d e v e l o p m e n t of the abdominal 

reg ion , ' Mantel l reasoned . T h e r e a r and hind-legs he saw as bulky , 

'present ing the unwieldy c o n t o u r o f those o f the H i p p o p o t a m u s and 

R h i n o c e r o s , with h o r n e d t o e s , and bulky muscular l e g s ' . T h e tee th and 

jaw, he c o n c l u d e d , ' d e m o n s t r a t e its p o w e r of mast ica t ion and the nature 

of its f o o d ' . 

Finally, Mantel l t o o k a bold step and a n n o u n c e d the e x i s t e n c e of yet 
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another dinosaur. An ear l ier discovery of a small f ragment of l o w e r j a w , 

he c l a i m e d , had b e e n w r o n g l y a t t r ibuted to Iguanodon. He had e x a m i n e d 

f ragments o f b o n e and t e e t h f r o m this u n k n o w n jaw under the m i c r o 

s c o p e : i t b o r e no r e s e m b l a n c e to ' the very f ine , dense too th ivory of the 

Hylaeosaurus ' . N o r did i t m a t c h any o t h e r k n o w n dinosaur. Although 

m o r e similar to Iguanodon than to anything e l s e , i t was not identical . 

Mante l l conc luded that it was in fact f r o m a n e w dinosaur , which he 

n a m e d the ' R e g n o s a u r u s ' . 

But when Mante l l had finished his talk, to his great dismay Professor 

O w e n c e r e m o n i o u s l y a n n o u n c e d to the learned audience a t the Royal 

Soc ie ty that 'a smal ler and m o r e p e r f e c t spec imen of the jaw had already 

b e e n found a t H o r s h a m ' . O w e n a imed to show that s o m e o f Mante l l ' s 

in ferences w e r e i n c o r r e c t and that his Iguanodon j aw was not the first , as 

he had c l a i m e d . Mante l l was as tounded. He had no k n o w l e d g e of any 

o t h e r fossil j aw of Iguanodon. Y e t here was the professor , apparently 

ecl ipsing h im o n c e m o r e . 

I t soon transpired that G e o r g e H o l m e s , the Sussex c o l l e c t o r patron

ised by O w e n , had r e c e n t l y found a smal ler s p e c i m e n of part of the jaw 

f r o m a young Iguanodon. M a n t e l l ' s fr iend Captain B r i c k e n d e n , w h o 

o w n e d the T i lga te quarr ies , w e n t to see H o l m e s and made drawings o f 

his fossil for M a n t e l l . Although H o l m e s ' s s p e c i m e n showed m o r e detai l , 

Captain B r i c k e n d e n was able to reassure Mantel l that the second speci

m e n af fected n o n e o f his in fe rences . This inc ident , h o w e v e r , was o n e o f 

several in which H o l m e s inadvertent ly s toked up the rivalry b e t w e e n 

Mante l l and O w e n . 

H o l m e s acted on O w e n ' s behal f , s o m e t i m e s making i t difficult for 

Mante l l to see his co l l ec t ion in H o r s h a m or even to m a k e drawings. 

H e k e p t O w e n i n f o r m e d o f M a n t e l l ' s plans: ' the D o c t o r [Mantell] 

expressed his in tent ion to c o m i n g d o w n b e f o r e long to see my C o l 

l e c t i o n , ' he advised O w e n . ' I do hope that thou wilt n o t be behindhand 

with him in thy visit , i f thou canst possibly m a k e i t c o n v e n i e n t to c o m e . ' 

In another l e t t e r , H o l m e s told O w e n that Mante l l was researching the 

backbo nes of the giant rept i les . He descr ibed v e r t e b r a e that Mantel l had 

identif ied and even po inted out an e r r o r that he might have m a d e , which 
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O w e n could verify by check ing with the Hylaeosaurus in the British 

M u s e u m . It is no surprise that Mante l l c a m e to v iew H o l m e s as 'a sly 

quaker ' and a ' spy ' for O w e n . 

By n o w , Mante l l was rece iv ing fossils f r o m several di f ferent sources . 

Captain Br i ckenden cont inued to send c o n s i g n m e n t s f r o m the Sussex 

W e a l d , and Mante l l was also in c o n t a c t with c o l l e c t o r s on the Isle of 

W i g h t , even f ishermen in B r o o k Bay and Sandown Bay. He hoped to 

obtain enough ver tebrae to r e c o n s t r u c t the spine . This would enable him 

to prove the overal l length of Iguanodon, the size and mobi l i ty of the n e c k 

and tail ; even the c r e a t u r e ' s bulk could be es t imated by the way the ribs 

w e r e attached and the size of the l u m b a r v e r t e b r a e . 

He was b e c o m i n g increasingly suspicious that v e r t e b r a e that O w e n 

had at tr ibuted to di f ferent rept i les w e r e , in fact , d i f ferent parts of the 

spine ot Iguanodon. S ince he was so w e a k , he co l labora ted o n c e m o r e 

with Alexander Melvi l le at the British M u s e u m , w h o had the anatomical 

skills to help him take on Richard O w e n . Mante l l had b e e n to ld the 

t u m o u r was fast g r o w i n g on his spine , at the site of the injury f r o m the 

carriage acc ident , and there was no t r e a t m e n t available. His a t tempts to 

contro l the pain w e r e b e c o m i n g d e s p e r a t e . ' T o o k hot brandy, and w a t e r 

with brandy and laudanum, e t h e r and c a m p h o r , hot air bath , inspired 

c h l o r o f o r m . All unavail ing, ' he w r o t e af ter o n e a t tack . Increasingly he 

turned to opiates for pain r e l i e f — at first laudanum in pharmaceut ica l 

doses and then l iquor opii sedativus, an o p i u m derivat ive . On o n e 

anniversary of Hannah 's death he was t o o ill to visit her grave . 

S u m m o n i n g all the resources that w e r e left in his increasingly frail b o d y , 

he was d e t e r m i n e d to get as far as was humanly possible to e lucidate the 

t rue appearance of Iguanodon. But he k n e w he was running out of t i m e 

and longed to be free of pain: ' l iving in the h o p e that death may give the 

imprisoned spirit f r e e d o m ' . 

In July i 848 Mante l l read in The Gentleman's Magazine of the suicide of 

his f o r m e r C u r a t o r in Br ighton , G e o r g e R ichardson . Shocking details 

of R ichardson ' s plight e m e r g e d at the inquest . He had had difficulties 

living within his c u r a t o r ' s pay of less than £ 1 0 0 a year . As his debts had 

m o u n t e d , he had faced bankruptcy and feared the disgrace . Richardson 
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had b e e n found 'with his head near ly severed f r o m his b o d y , with a razor 

which lay near h i m ' . F u r t h e r investigations proved ' that the deceased 

had del iberate ly sat b e f o r e the looking glass and cut his throat . T h e glass, 

chair and razor w e r e c o v e r e d in b l o o d . ' G i d e o n Mantel l was shaken. 

Richardson had b e e n a c lose ally in Br ighton ; his head, severed ' f r o m ear 

to e a r ' , was a g r u e s o m e image with which to end that episode in their 

l ives. ' I deeply d e p l o r e this m e l a n c h o l y e v e n t . I t has haunted me ever 

s ince I heard of i t , ' w r o t e M a n t e l l . 

As soon as O w e n heard through H o l m e s of M a n t e l l ' s interest in the 

Iguanodon b a c k b o n e , he w r o t e to warn his rival against publ icat ion. He 

was wasting his t i m e , he t h r e a t e n e d M a n t e l l , s ince his o w n study was 

n o w virtually c o m p l e t e : ' the first part of my w o r k will appear soon after 

X m a s ; 20 plates are already s truck off , i t will include the Rept i les of 

the E o c e n e f o r m a t i o n . I shall n e x t p r o c e e d to chalk , greensand and 

W e a l d e n . ' Even though Mantel l was the original d i scoverer of Iguano

don, O w e n was b e c o m i n g increasingly terr i tor ia l about i t and eager to be 

first with any n e w insights on the beast . 

O w e n ' s act ions m e r e l y served to goad Mante l l into still g r e a t e r ef fort . 

A lmo s t absurdly, given his physical w e a k n e s s , he and Melvi l le devoted 

so many hours to their study that i t was c o m p l e t e d within a m o n t h of 

rece iv ing O w e n ' s warning . ' D r Melvi l le spent all day h e r e , and while 

visiting my pat ients , he w e n t on with his descr ipt ion of the v e r t e b r a e , ' 

Mante l l w r o t e on i c January 1 8 4 9 . 'At e leven a t night we finished the 

M e m o i r at last. N e v e r was I so t i red of a task of this nature b e f o r e . ' 

T w o m o n t h s la ter , G i d e o n Mante l l read his paper to the Royal 

S o c i e t y . He did n o t have a c o m p l e t e b a c k b o n e and acknowledged that 

' t h e r e is still no c lue to guide us through the labyrinth but analogy ' . 

N o n e t h e l e s s , he had made progress . W h e n he had begun his studies 

thirty years ear l ie r , large ver tebrae of dissimilar f o r m s had b e e n 'vaguely 

assigned to the I g u a n o d o n ' . Many of these had subsequent ly b e e n r e -

identif ied by O w e n as part of di f ferent rept i l es , such as Streptospondylus 

or Cetiosaurus. H o w e v e r , Mantel l had acquired v e r t e b r a e f r o m the Isle of 

W i g h t found t o g e t h e r and showing such a ' c l o s e affinity of the b o n e s . . . 

as to leave little doubt that they be long to the same a n i m a l ' . A r m e d with 



T H K A R C H - H A T E R 

this e v i d e n c e , he demol i shed O w e n ' s ear l ier identi f icat ion of the ver te 

brae and showed they w e r e in fact di f ferent parts of Iguanodon's spine. 

Professor O w e n ' s Streptospondjlus v e r t e b r a e b e c a m e Iguanodon's 

cervica l , or n e c k , v e r t e b r a e , and his Cetiosaurus v e r t e b r a e b e c a m e the 

poster ior dorsals and caudal , or tai l , spines of Iguanodon. Mantel l also 

descr ibed and provided m e a s u r e m e n t s o f the o t h e r parts o f the spine, 

the anter ior dorsal and l u m b a r v e r t e b r a e . This was the first t i m e the 

dif ferent types of ver tebrae had b e e n c o r r e c t l y ident i f ied. His analysis 

revealed that the Iguanodon v e r t e b r a e w e r e wide and tal l , capable of 

supporting a bulky f r a m e . Al though n o t widely apprec ia ted at the t i m e , 

r e c e n t analysis by Dr David N o r m a n at the Univers i ty o f C a m b r i d g e 

'proves Mante l l and Melvi l le to have b e e n whol ly c o r r e c t in their 

conc lus ions ' . 

M o s t important o f all , G i d e o n Mante l l was the f i r s t to observe the 

small size of the h u m e r u s , the upper b o n e of the f o r e l i m b , which had 

m a j o r implicat ions for recognis ing the t r u e shape of the beast . As ye t , no 

o n e had been able to identify the fore l imbs with any cer ta in ty . Even 

though the upper f o r e a r m was e m b e d d e d in the Maids tone spec imen 

found in 18 34, for years it had b e e n o v e r l o o k e d s ince it was thought that 

these rept i les w e r e f o u r - f o o t e d c r e a t u r e s , with both f o r e - and hind-

l imbs of the same p r o p o r t i o n s . In the Maids tone Iguanodon the f e m u r of 

the hind-leg was 3 3 inches long. T h e r e was no c o r r e s p o n d i n g f o r e l i m b 

b o n e of equal size. C o n s e q u e n t l y , the h u m e r u s , which was only 

20 inches long, was mistaken for a radius, the b o n e of the l o w e r a r m . 

Later , O w e n suggested i t might be a f o o t b o n e . 

' T h e quest ion h o w e v e r , i s n o w d e c i d e d , ' a n n o u n c e d M a n t e l l , 'by the 

discovery of a b o n e found in the W e a l d e n strata of the Isle of W i g h t 

associated with o t h e r remains of the Iguanodon and which is undoubt 

edly a humerus because i t cannot possibly be r e f e r r e d to any o t h e r part 

of the s k e l e t o n . ' I t was also identical in shape to the b o n e that he had 

long suspected to be the h u m e r u s of the Maids tone s p e c i m e n . In the Isle 

of W i g h t fossil the f e m u r of the hind- leg was 4 fee t 8 inches , and 

the h u m e r u s was 3 feet 2 inches . Al lowing for c o m p r e s s i o n , in both the 

Maidstone and Isle of W i g h t fossils, the h u m e r u s of the f o r e l i m b was a 
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third smal ler than the c o r r e s p o n d i n g b o n e of the h ind - l im b . 

This c o n f i r m e d M a n t e l l ' s far-sighted view that the fore l imbs of 

Iguanodon w e r e m u c h less bulky than the hind- legs . T h e y w e r e ' long and 

s lender and served as prehens i le ins t ruments . . . adapted for seizing 

and pulling down plants and branches of t r e e s ' . Unlike the hinder 

l imbs and feet which w e r e ' s t rong and massive as in the h i p p o p o t a m u s ' , 

to support its e n o r m o u s carcass , the a rms w e r e capable o f grabbing the 

lush tropical vegetat ion of f e rns , cycads , reeds and coni fers . Iguanodon, 

Mante l l a n n o u n c e d , was ' o n e of the m o s t r e m a r k a b l e herbivorous 

terrestr ia l quadrupeds that e v e r t r o d the surface of our p lanet ' . W i t h 

s o m e sat isfact ion, he w e n t o n : ' A f t e r a lapse of m o r e than a quar ter of a 

c e n t u r y , I c o n c l u d e my a t t e m p t s to r e s t o r e the ske le ton of the gigantic-

Saurian, of whose f o r m e r e x i s t e n c e a few isolated and w a t e r - w o r n teeth 

w e r e the sole k n o w n indicat ions . ' W i t h the e x c e p t i o n of the bones of the 

skull , the s t e r n u m and the l o w e r f o r e a r m , ' the ent i re skeleton mav now 

be cons idered as d e t e r m i n e d ' . T h e c r e a t u r e that had for so long occupied 

his mind was beginning to take shape. 

Mante l l was n o w chal lenging O w e n ' s supremacy in the f i e ld o f 

dinosaurs . W h i l e O w e n had rel ished cut t ing M a n t e l l ' s dinosaurs down 

to a m e r e 30 f ee t , there was accumulat ing ev idence that s o m e dinosaurs 

did indeed attain s tupendous p r o p o r t i o n s . In the autumn of 1 8 4 9 

Mantel l rece ived the head of a t ibia, or leg b o n e , of an Iguanodon that 

was a massive c8 inches in c i r c u m f e r e n c e . S o o n friends told him of a 

mi l l e r a t Mai l ing Hil l , near L e w e s , w h o had u n c o v e r e d another 

m o n s t r o u s leg b o n e in the W e a l d . T h e n e w fossil proved to be 'a 

g lor ious s p e c i m e n of a h u m e r u s ' . At four and half feet i t was the longest 

por t ion of a rm b o n e yet found. G i d e o n Mante l l n o t e d with interest that 

' it has n o t all the charac ters of a h u m e r u s of the Iguanodon ' . But if it was 

not f r o m an Iguanodon, then what was it? 

This was not easy to r e s o l v e . Af ter careful c o m p a r i s o n s , he thought 

the b o n e b o r e m o s t r e s e m b l a n c e t o l u m b a r v e r t e b r a e re t r ieved f rom the 

same pit and identif ied as part of the lizard k n o w n as ' Cetiosaurus' by 

O w e n . Mantel l m a d e a tr ip 'by express t ra in ' to O x f o r d to Buckland's 

m u s e u m , w h e r e t h e r e w e r e o t h e r Cetiosaurus b o n e s . T h e s e w e r e very 
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dist inctive, with a spongy t e x t u r e like the b o n e s of a whale (hence the 

name Cetiosaurus, or ' w h a l e - l i z a r d ' ) . But the n e w h u m e r u s did n o t quite 

match any of these b o n e s . In fact , i t was unlike any of the saurian leg 

bones Mantel l had seen b e f o r e . 

T h e r e was only o n e o t h e r possible c o n c l u s i o n : that i t was f r o m an 

ent irely n e w kind of dinosaur , perhaps larger than any yet d i scovered . In 

a pointed ges ture d i rec ted at Professor O w e n , Mante l l proposed the 

name ' Colossosaurus'. 

Soon he was at w o r k on a paper for the Royal Soc ie ty on his n e w 'pe t 

l izard ' , as it was endearingly n i c k n a m e d by Sil l iman in the American 

Journal of Science. He purchased the large h u m e r u s for around £8 and 

commiss ioned an artist to d r a w the s p e c i m e n . By N o v e m b e r 1 8 4 9 , he 

had decided on a slightly m o r e subtle n a m e for his n e w beast : 

'Pelorosaurus', f r o m the G r e e k w o r d pelor, or m o n s t e r . M a n t e l l ' s 

Pelorosaurus was the first n a m e d dinosaur in a family k n o w n today as the 

sauropods (meaning ' l i z a r d - f o o t ' ) , r ecognised as the largest c rea tures to 

have ever walked the ear th . 

A few m o n t h s la ter , G i d e o n Mante l l w e n t on to identify yet another 

sauropod and his sixth dinosaur : Cetiosaurus. O w e n had failed to r e c o g 

nise that Cetiosaurus was a dinosaur , and envisaged that it was re lated to 

c rocodi les , ' s tr ict ly aquat ic , probably o f mar ine habi t s ' . F r o m spec imens 

obtained on the Isle of W i g h t , Mante l l could see the c r e a t u r e had a fused 

sacrum of the 'dinosaurian t y p e ' . T h e massive fused sacrum was o n e o f 

O w e n ' s defining character is t ics of a dinosaur . S ince Mante l l saw the 

Cetiosaurus sacrum first , he was able to beat O w e n with his o w n defini

tions and correc t ly identify the animal as a dinosaur . 

T h e giant sauropods are n o w k n o w n to include such dinosaurs as 

Diplodocus, Brontosaurus and Apatosaurus. T h e y are character ised by very 

long necks and tails , and large bodies on pil lar-l ike legs. Of all the 

dinosaurs, their skulls are smallest in re lat ion to their b o d y size. Using 

their long necks they could reach branches and leaves inaccessible to 

o ther dinosaurs, to c o n s u m e vegeta t ion . Seismosaurus, the largest 

dinosaur ever d i scovered , could e x c e e d 1 2 0 f ee t . Mante l l cor rec t ly 

es t imated , just f rom the h u m e r u s , that Pelorosaurus could attain 80 f ee t . 
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W i t h this success , t o w a r d s the end o f 1 8 4 9 G i d e o n Mante l l ' s name 

was proposed o n c e m o r e for the prest igious Royal Medal o f the Royal 

Soc ie ty . But he learned that the c o m m i t t e e passed over his paper on 

Iguanodon because of O w e n ' s disparaging r e m a r k s . On no less than three 

occas ions the c o m m i t t e e and Counc i l o f the Royal Society had m e t to 

dec ide the m a t t e r . Each t i m e , Richard O w e n did everything in his p o w e r 

to prevent the award be ing made to M a n t e l l . 'All Mantel l had d o n e , ' he 

argued, 'was c o l l e c t the fossils and let o thers w o r k t h e m o u t ! ' Hearing 

of these c losed sessions f r o m a fr iend w h o was on the c o m m i t t e e , 

Mante l l was e nraged . ' W h a t a pity a man of so much talent should be so 

dastardly and e n v i o u s , ' he w r o t e to Professor Si l l iman. 'Pro fessor O w e n 

c la imed my papers in the Transac t ions w e r e u n w o r t h y for such an 

h o n o u r . Al though he rece ived i t h i m s e l f for his paper on the B e l e m n i t e , 

which has proved to be utter ly e r r o n e o u s ! ' 

Spurred on by his s u p p o r t e r s , Mante l l sent his paper on Iguanodon to 

the Roya l Soc ie ty and asked the C o u n c i l to r e c o n s i d e r the award of the 

Royal M e d a l . In his o w n m i n d , i t was the significance of his l i fe 's w o r k 

that was be ing d e b a t e d . T h e years and years of being slighted by O w e n 

finally b e c a m e t o o m u c h to b e a r . At stake h e r e was w h o would get the 

credi t for in terpre t ing the key dinosaur fossils and defining the ancient 

c r e a t u r e s . But O w e n was n o t prepared to a c k n o w l e d g e that his o w n 

w o r k on dinosaurs was built on foundat ions laid by M a n t e l l . 

U n d e r the watchful eye of the scienti f ic c o m m u n i t y , just ice had to be 

seen to be d o n e . A fourth m e e t i n g of the Counc i l and c o m m i t t e e was 

ca l led. O n c e m o r e , O w e n launched into a n at tack o n M a n t e l l , r idiculing 

his speculat ion that Iguanodon had cheeks and soft parts cover ing its 

g u m s , and pour ing scorn on his w o r k . This t i m e Sir Char les Lyell was 

p r e s e n t , and rall ied to his old f r iend 's d e f e n c e . He discussed the meri ts 

o f M a n t e l l ' s s tudies , pointed out h o w of ten O w e n had used Mante l l ' s 

research in his o w n w o r k , and quoted the high praise Mantel l had 

rece ived f r o m C u v i e r . Professor Buck land , t o o , had wr i t ten to the 

c o m m i t t e e of the Royal Soc ie ty stating that all o f M a n t e l l ' s papers , on 

Iguanodon, the foramini fera (mar ine organisms with perforated 

shells) and - in a po in ted at tack on O w e n - the b e l e m n i t e s , qualified for 
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the highest honours the Soc ie ty could b e s t o w . C o n s e q u e n t l y , on 

30 N o v e m b e r 1 8 4 9 , the Royal Medal was awarded to Mante l l . O n l y 

O w e n and one o t h e r m e m b e r of the counci l cast a vote against h im. 

W h e n Mantel l was invited into the m e e t i n g - r o o m and i n f o r m e d of the 

decis ion, he not iced that ' O w e n sat opposi te me and looked the picture 

o f m a l e v o l e n c e ' . 

La ter , w h e n Mante l l was at a m e e t i n g at the Royal S o c i e t y , O w e n 

c a m e up and shook hands with people near h i m , then s t re tched out his 

hand to Mante l l , saying what a great pleasure i t was to see him t h e r e . 

W a s this , on O w e n ' s par t , just a trivial and meaningless g e s t u r e , or was 

it perhaps a signal of reconc i l ia t ion? M a n t e l l , k n o w i n g full well how 

O w e n had acted on the Royal Soc ie ty C o u n c i l , saw his duplic i tous hand

shake, b o w e d and dec l ined it . He w o u l d not t o u c h the hand of the o n e 

who had so effort lessly tr ied to take i t all away f r o m h i m . Years of dis

appointment and frustration b e c a m e crystal ised in his seething irr i tat ion 

at the younger m a n , w h o had c o l l e c t e d all the g lory for the dinosaurs . To 

his mind he had been t reated cheaply . 

Despi te Mante l l ' s a c k n o w l e d g e d scholarship , R ichard O w e n n e v e r 

re laxed his grip on his rival. I t was b e y o n d h im to c o n c e d e any ground 

to the opposi t ion . Possibly in an e f for t to p r e - e m p t gossip about his o w n 

Royal M e d a l , under his in f luence , a g l o w i n g a c c o u n t of his analysis of the 

b e l e m n i t e appeared later in the Quarterly Review. O w e n ' s f r iend, Jus t i ce 

Broder ip , had wr i t ten the ar t i c le , with the t e x t apparently c h e c k e d and 

c o r r e c t e d by O w e n himself . 

As the vendetta esca lated, O w e n t o o k yet m o r e steps to u n d e r m i n e 

Mante l l . O w e n was hoping to publish a definit ive w o r k on British fossil 

rept i les . In O c t o b e r 1 8 c o , he applied to the Counc i l of the Royal Society 

for permission to take many impress ions f r o m i l lustrations of fossil 

repti les published in the S o c i e t y ' s j o u r n a l . H o w e v e r , O w e n failed to 

m e n t i o n to the Counci l that s o m e of these w e r e , in fact , M a n t e l l ' s c a r e 

fully researched i l lustrations. Instead, he implied that this was all his 

w o r k , stating that they w e r e 'plates descr ibed by h im in his 1 8 4 2 r e p o r t 

on British Fossil Reptiles'. Even Captain B r i c k e n d e n ' s famous Iguanodon 

j a w , which m e a n t so much to M a n t e l l , O w e n impl ied was o n e o f his 
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o w n . C o n s e q u e n t l y , a t a m e e t i n g o f the Counc i l o n 2 4 O c t o b e r i 8 c o , 

his reques t was g r a n t e d . 

W h e n Mante l l heard what had happened he could not contain his 

fury. He discussed the m a t t e r wi th Sir Char les Lyel l , w h o ' expressed his 

as tonishment at such c o n d u c t , ' Mante l l w r o t e . He conf ided in Captain 

B r i c k e n d e n : 'you cannot imagine the annoyance I have had again f rom 

Professor O w e n ; he is n o t satisfied with monopol i s ing everything he can 

f r o m my first d iscovered rocks but tr ies to r o b me of the few things that 

I got f r o m friends . . . He is m o r e jea lous and envious than e v e r ! ' 

A m o n t h la ter , a special C o u n c i l m e e t i n g was c o n v e n e d in the grand 

c o m m i t t e e r o o m of the Royal Soc ie ty . G i d e o n Mante l l had conclusive 

p r o o f that s o m e o f the plates w e r e not O w e n ' s f r o m 1 8 4 1 , because 

many of the fossils had been found after this da te . O w e n was forced to 

b a c k t r a c k ; for h im it was a trivial m a t t e r — he u t te red an effusive, 

meaningless apology . But for M a n t e l l : ' e v e r y o n e o f the M e m b e r s o f the 

counci l present s e e m e d to be c o n v i n c e d that O w e n , for o n c e , had been 

caught and e x p o s e d in his dupl ic i ty ' . O w e n , he thought , was 'overpaid , 

over -pra i sed , and cursed with a jea lous monopol i s ing spir i t ! ' 

F o r so long c o n t e m p t u o u s of anyone w h o stepped across his path, 

Richard O w e n was fast b e c o m i n g a law unto himsel f . He clashed with 

Char les Lyel l , which s o m e bel ieved was retal iat ion for Lyell not 

support ing O w e n ' s m a n o e u v r e s a t the British M u s e u m , and with 

A l e x a n d e r M e l v i l l e , a s u p p o r t e r of M a n t e l l ' s . T h e affable biologist Hugh 

Fa lconer also fell vict im to O w e n ' s s c h e m e s . T h e i r dispute began when 

O w e n ' s t o l e ' the naming o f an A m e r i c a n elephant f r o m Fa lconer ; hostil

ities la ter d e g e n e r a t e d into b i t t e r personal a t tacks , as they argued over 

the character is t ics o f cer ta in e x t i n c t marsupials . O w e n even w e n t so far 

as to pick a fight with the Q u e e n ' s dent is t , A l e x a n d e r Nasmyth . O w e n 

c la imed authorship o f N a s m y t h ' s in terpreta t ions o f the s t ructure and 

g r o w t h of t e e t h , and accused Nasmyth of plagiarising the ideas o f o thers , 

exact ly as he h i m s e l f had done with the ' d i n o s a u r ' . Eventual ly , loyal 

all ies, t o o , such as G e o r g e H o l m e s , w e r e to turn against O w e n . H o l m e s 

compla ined that he was be ing 'shamefully t r e a t e d ' when he discovered 

that s o m e of his fossils w e r e n o t being r e t u r n e d as agreed , but appropri-
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Thomas Henry Huxley. 
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ated into O w e n ' s co l l ec t ion at the Royal C o l l e g e . H o l m e s may have 

real ised that he had b e c o m e m e r e l y o n e of O w e n ' s weapons in the batt le 

against Mante l l . 

O w e n s e e m e d to thr ive on feuds and antagonism, wounding his rivals 

with a lmost the same clinical satisfaction with which he tackled his 

dissect ions . He was descr ibed in o n e biography as a 'social e x p e r i m e n t e r 

with a penchant for sadism and m y s t i f i c a t i o n ' , and in another as 

'addicted to a c r i m o n i o u s c o n t r o v e r s y ' and driven by arrogance and 

jea lousy . His r a n c o r o u s disputes w e r e to m a k e a deep impression on o n e 

young anatomist w h o was struggling to establish h i m s e l f in London 

T h o m a s H e n r y H u x l e y . 

Huxley had r e t u r n e d f r o m a voyage on H M S Rattlesnake in i 8 c o , then 

rapidly made a n a m e for h i m s e l f with studies on m a r i n e invertebrates 

that he had o b s e r v e d on his travels to Australia and N e w Guinea . 

Although these earned h im a Royal Medal at the young age of t w e n t y -

e ight , he struggled for years to obtain a paid scientif ic post : 'a man of 

sc ience may earn great d is t inc t ion , b u t n o t b r e a d , ' he told a fr iend. 

H u x l e y t u r n e d t o O w e n for h e l p , but then b e c a m e suspicious that O w e n 

was n o t doing e n o u g h , al though he did in fact w r i t e the young man a 

n u m b e r of r e f e r e n c e s . ' It is astonishing with what an intense hatred 

O w e n is regarded by m o s t of his c o n t e m p o r a r i e s , with Mantel l as arch-

h a t e r , ' H u x l e y was t o o b s e r v e . 

As i f innocent ly obl ivious of the m a y h e m he c rea ted in scientif ic 

c i r c l e s , O w e n por t rayed Man in his publ ic lec tures as the pinnacle of 

C r e a t i o n , made for G o d ' s p u r p o s e . ' T h e s u p r e m e w o r k o f Crea t ion has 

b e e n accompl i shed . . . for the service of the Soul . T h i n k what it may 

b e c o m e — the T e m p l e of the Holy Spi r i t ! ' he dec lared with galling 

v i r tue . ' D e f i l e it n o t . Seek ra ther to adorn it with . . . that fair furni ture , 

mora l and inte l lec tual , which i t is your ines t imable privi lege to a c q u i r e . ' 

W i t h his ' A r c h e t y p e s ' and 'Div ine Plans ' and o t h e r technical i t ies which 

added not a l i t t le to the obscur i ty of his s u b j e c t , no o n e , i t s e e m e d , could 

c h e c k his upward r ise . 

In M a r c h i 8 c o , O w e n was s u m m o n e d to his first l evee , or formal 

r e c e p t i o n , a t the palace , w h e r e he was presented to the Pr ince C o n s o r t 
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by the Earl or Car l is le . In the same m o n t h , he was appointed to the 

P r i n c e ' s Counc i l a t Buckingham Palace to advise on the planned G r e a t 

Exhibi t ion . He immedia te ly s u m m o n e d a c o u r t ta i lor . W i t h Caro l ine ' s 

he lp , he 'devised a very h a n d s o m e and e legant a t t i re , I think quite as good 

as any C o u r t dress I saw. A rich sort of dahl ia -brown c l o t h , with bright 

steel b u t t o n s , buckles , s w o r d &c and whi te satin wais tcoat with rich 

f lowers e m b r o i d e r e d . Lace cravat full and long, and the same for the 

cuffs. C u t steel loop in the c o c k e d hat . All very f ine , as Pepys w o u l d say . ' 

Soon O w e n was invited to t u t o r the chi ldren of the royal family. 

W h i l e O w e n lightly shrugged o f f any oppos i t ion , the feud b e t w e e n 

the t w o m e n was exac t ing an e v e r m o r e t e r r ib le tol l on Mante l l . 

Gradually, he was r e d u c e d to a shadow of his f o r m e r self . W h e n he m e t 

Lyell on o n e occas ion , his old fr iend s e e m e d qui te shocked at the decl ine 

in his physical appearance . T h e years of pain s h o w e d . O n e d o c t o r held 

out p r o m i s e of an opera t ion on his sp ine , but i t was dec ided that i t 

was t o o risky. Eventual ly , his damaged spine was f o r c e d into a painful 

curvature and his w h o l e body b e c a m e horr ib ly t w i s t e d , as i f to e m p h a 

sise the disappointments and frustrat ions that f i l led his m i n d . 

Aware of the re lent less progress of his i l lness, he cont inued to find a 

w e l c o m e r e l i e f in the le t ters f r o m his son . W a l t e r did n o t f ind a live 

m o a , but he sent many fossils f r o m N e w Z e a l a n d , including 'a matchless 

co l lec t ion of fossil birds c o m p r i s i n g nearly five hundred s p e c i m e n s ' . 

O n e day in 1 8 c o , Mante l l r e c e i v e d a l e t t e r f r o m him w r i t t e n f r o m a m u d 

hut , surrounded by six feet of s n o w , on a bleak shore of Bank ' s 

Peninsula. W a l t e r was e x c i t e d because he had heard that t w o hundred 

miles away w e r e s o m e large caverns with b o n e s of u n k n o w n animals on 

stalagmite f loors . He must investigate t h e m . He had c o m p l e t e d his w o r k 

as C o m m i s s i o n e r for the Purchase of Lands, and could n o w afford to buy 

a house and land and set t le d o w n as a f a r m e r . He urged his father to 

abandon his struggles in L o n d o n , and c o m e and stay with h i m . Mante l l 

did not jo in his son , but he m a d e a r r a n g e m e n t s to send out six hundred 

samples of rocks and minera l s , a f i f ty-drawer cab ine t and all the equip

ment necessary to investigate the caves . His son w o u l d want for nothing 

in the pursuit of s c ience . 
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Dinomania 

Nor love thy life, nor hate; hut what thou liv'st 

Live well, 

the rest leave then to Heaven. 

Milton, Paradise Lost, Book I, as quoted in 

Mantell 's correspondence to Silliman 

May the i s t , I 8 C I : the official opening o f the Great Exhibi t ion. 

J o s e p h P a x t o n ' s gl i t ter ing Crystal Palace covered nearly twenty 

acres of Hyde Park. Hote ls and boarding-houses w e r e fully booked up to 

twenty- f ive mi les outside the capital . O n e thousand state carriages had 

arrived by midday, and t w o thousand cabs — every possible vehicle was 

put into serv ice , all helping to m a k e a London traffic jam that was to last 

for six m o n t h s . Half a mil l ion people gathered in Hyde Park that day. 

A r m y t roops w e r e ready to f ire a salute to Q u e e n Vic tor ia , a plan that 

caused c o n c e r n . 'Thousands of ladies will be cut into m i n c e m e a t , ' 

warned the Times, fearing that all the glass would shatter as the guns fired. 

Inside the Crystal Palace — an enlarged version of P a x t o n ' s Lily House 

at C h a t s w o r t h the t ransept s e e m e d to rise to fairy-talc propor t ions . 

A c c o r d i n g to o n e eyewi tness : ' its vastness was m e a sur e d by the huge 

e l m s , t w o of which rose far into the air , with all their weal th of foliage 

as f ree and unconf ined as if t h e r e was nothing b e t w e e n t h e m and the 

open s k y ' . On e n t e r i n g the Palace , the f i rs t sight was of a magical crystal 

fountain built by O s i e r , nearly thirty feet high and m a d e of four tons of 

pure crystal glass. B e y o n d this , i t was possible to g l impse ' the plash of 

fountains , the luxur iance of tropical fol iage, the play of co lours f rom the 
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The opening ceremony of the Great Exhibition in the 

Crystal Palace in Hyde Park, London. 

choicest of f lowers carr ied on into the vistas of the nave by the r ich dyes 

of carpets and fabrics f r o m the cost l iest l o o m s ' . 

T h e eleven miles of stands p r e s e n t e d the 'very bes t that human 

ingenuity and cult ivated art and sc ience could i n s p i r e ' . T h e eastern half 

of the Palace was filled with sumptuous displays - si lks, tapestr ies , ar t , 

manufactures - f r o m foreign c o u n t r i e s ; the w e s t e r n half wi th products 

f r o m Britain and the E m p i r e . R a r e and prec ious objets a"art, the latest 

ideas in sc ience and technology — the count less exhibi ts w e r e a symbol 

o f an opt imist ic n e w era w h e n ' c o m m e r c e and discovery w e r e to bind 

the nations of the earth t o g e t h e r , and enl ightened industry was to 

succeed in making an end of w a r ' . 

F o r many m o n t h s Richard O w e n had served on the c o m m i t t e e for the 

' G r e a t Exhibi t ion of the W o r k s and Industry of all N a t i o n s ' . This had 

brought him into c lose c o n t a c t with the royal family; Pr ince Alber t was 
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personal ly involved in the E x h i b i t i o n , and meet ings w e r e not infre

quent ly held at the royal palace . A few days b e f o r e the official opening, 

O w e n was appointed to judge sect ions o f the Exhib i t ion . He was 

n o m i n a t e d Chairman o f ' J u r y I V o f the E x h i b i t i o n , responsible for the 

division on ' V e g e t a b l e and Animal Substances , chiefly used in Manu

factures , as I m p l e m e n t s or for O r n a m e n t s ' , and a m e m b e r of ' Jury V on 

' the Animal K i n g d o m ' . 

At the grand opening c e r e m o n y , ' R i c h a r d as j u r o r , t o o k his sister 

with him in search of the j u r o r s ' gal lery for which he had a pass ' , while 

his family was seated in 'an e x c e l l e n t p lace , f ront seats in the central 

p a r t ' . O w e n was surrounded b y o t h e r i m p o r t a n t dignitaries, fe l low-

c o m m i s s i o n e r s and j u r o r s such as the MP W i l l i a m Glads tone , the 

Pres ident o f the Royal Soc ie ty the Earl o f R o s s e , the chemis t Dr Lyon 

Playfair and the L o r d M a y o r of L o n d o n W i l l i a m Cubi t t . T h e y had an 

e x c e l l e n t view of the entry of the royal family and the process ion that 

f o l l o w e d . 

' T h e t r u m p e t s proc la imed the arrival o f the Q u e e n and Pr ince A l b e r t , ' 

C a r o l i n e w r o t e in h e r diary. T h e Archbishop of C a n t e r b u r y entered first 

and s e e m e d so astonished at the dazzling array of exhibi ts that he kept 

s topping , lost in admira t ion . As a resul t , his chaplains could not maintain 

a stately pace and the lords- in-wai t ing behind t h e m , w h o w e r e walk

ing backwards b e f o r e the royal par ty , found themselves in danger of 

s tumbl ing into the c lergy . ' N e v e r was a sovereign m o r e heartily 

w e l c o m e d , ' Caro l ine r e c o r d e d : ' the Q u e e n led the Pr ince o f W a l e s with 

her r ight hand, and her left hand was l inked in Pr ince A l b e r t ' s a r m , w h o 

was leading the Pr incess R o y a l . T h e n fo l lowed a process ion of ladies, and 

I caught a g l impse of beautiful dresses and d i a m o n d s . ' 

Q u e e n Vic tor ia hersel f , e n t e r i n g to a t r iumphant rendit ion of the 

'Hal le lu jah C h o r u s ' , fel t a w e d : ' the g l impse o f the transept through 

the i ron gates , the waving pa lms , f lowers , statues and myriads of people 

filling the gal leries and seats a round, with the f lourish of t r u m p e t s as we 

e n t e r e d , gave us a sensation which I can n e v e r forget and I felt much 

m o v e d ' . I t was , she said la ter , ' the happiest , proudest day of my l i fe ' . 

R ichard O w e n , a t the hear t o f the cult ivated m e t r o p o l i t a n society that 
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had organised this great t r i u m p h , was presiding regally o v e r the arrange

m e n t s . O v e r the n e x t few days he carr ied out his duties as j u r o r , 

supervising his divisions, enter ta in ing foreign guests and awarding 

medals . His very self -assurance s e e m e d to t r a n s f o r m anything that was 

d e e m e d to c o m e under his care into s m o o t h - r u n n i n g per fec t ion as he 

mingled , qui te at his ease with senior pol i t ic ians , ambassadors and 

m e m b e r s o f the royal family. 

I t was di f ferent for G i d e o n M a n t e l l . Still struggling with the pain of 

his injury and given no preferent ia l t r e a t m e n t , he passed unnot i ced in the 

c r o w d s , feel ing both delight in the scienti f ic presentat ions and frustra

tion at his o w n physical l imitat ions . ' T h e e f fec t is indescribably 

o v e r p o w e r i n g . I c a n n o t express the e f fec t i t has left upon my m i n d , ' he 

noted in his diary, 'noth ing can prepare you for t h i s . ' He found h imse l f 

irresistibly drawn back many t imes by the beauty of the sc ience and tech

nology on display at the Exhib i t ion . Every conce ivab le n e w invent ion 

and curiosity could be found: the large Ross as t ronomica l t e l e s c o p e , 

ornamenta l c locks o n e of which had taken thirty-f ive years to m a k e — 

m i c r o s c o p e s , scienti f ic i n s t r u m e n t s , s team turb ines , the latest designs of 

barouches and o t h e r kinds o f carr iage ; t h e r e s e e m e d no l imits to the 

human imaginat ion. I t was , in the words of Al f red , Lord T e n n y s o n , a 

'Vis ion of the W o r l d and all the w o n d e r that w o u l d b e ' . 

On the 'shilling days ' , w h e n admission was r e d u c e d , p e o p l e f locked 

to London f r o m the provinces by special e x c u r s i o n trains or even on 

foot . On o n e occasion there w e r e o v e r n inety-seven thousand people in 

the building, ye t , Mante l l n o t e d , ' I managed to squeeze into the back and 

least c r o w d e d c o m p a r t m e n t s of minerals and with s o m e difficulty 

ascended the gallery o v e r l o o k i n g the t ransept to look d o w n on the sea of 

heads u n d e r n e a t h . ' 

Though frail and w o r n f r o m the pain he suf fered , Mante l l would n o t 

stay away, faithfully re turn ing even on the last day of the Exhib i t ion , a 

s t o o p e d , dark figure in a throng of thousands. 

A lovely w a r m day . . . R e m a i n e d till the c lose of the scene and 

did not leave the building until nearly half past f ive [he w r o t e ] . 
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Both to the east and w e s t a sea of black-hats was in constant 

undulation . . . and so a cont inuous layer of black was thus 

f o r m e d , the whi te statuary s u r m o u n t e d the w h o l e in subl ime 

r e l i e f l ike deit ies . . . W h e n the c l o c k s truck five the i m m e n s e 

mul t i tude was c o n g r e g a t e d in the nave , t ransept , galleries and 

all was breathless s i l ence . In a m o m e n t the organs pealed out the 

National A n t h e m . . . Be l l s , gongs . . . then burst forth and fairly 

s tunned out the l ingering mul t i tude . . . the closing scene of the 

m o s t marve l lous display the w o r l d e v e r b e h e l d ! 

W i l l i a m Buckland t o o k no part in the spectacular proceedings . F o r s o m e 

t i m e , he had b e e n showing signs o f menta l abnormal i ty . To Mrs 

Buck land ' s distress , he began to behave irrat ional ly , displaying manic-

tendenc ies far r e m o v e d f r o m his usual cons iderate and genial charac ter . 

His s trange behaviour intensif ied a lmost to the point of v io lence . He 

w o u l d beat h i m s e l f about the head and scratch h i m s e l f roughly ' so as to 

p r o d u c e a l a r m ' . T h e younger chi ldren thought their Papa was act ing; the 

o l d e r ones w e r e ' h o r r o r s t r i c k e n ' . M r s Buckland was convinced that he 

was suffering f r o m o v e r w o r k . 

All his l i fe , he had str iven to br idge the e v e r - w i d e n i n g gulf b e t w e e n 

rel igion and g e o l o g y . He had wres t l ed with o p p o n e n t s of the n e w 

sc ience w h o supported the biblical in terpre ta t ions , as each n e w wave of 

ev idence highlighted fresh anomal ies . Dur ing his c a r e e r , geologists had 

shown that the earth was n o t six thousand years o l d , but of m u c h greater 

ant iquity . Life was n o t made in a single w e e k ; the six days of Creat ion 

had b e c o m e 'geological ages ' cover ing vast per iods of t i m e . T h e r e had 

b e e n no w o r l d w i d e D e l u g e ; N o a h ' s F lood was increasingly seen as an 

u n i m p o r t a n t regional event and many of the p h e n o m e n a that Buckland 

had used to explain i t w e r e n o w thought to be due to glaciat ion. T h e r e 

was no ev idence that c rea tures had populated the earth f r o m a single site 

on their re lease f r o m N o a h ' s Ark . R a t h e r , t h e r e appeared to be centres 

o f c reat ion on the di f ferent c o n t i n e n t s . Even the superb design of 

c rea tures in which Buckland had seen the hand of G o d did not fit easily 
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with the progress ion of life f o r m s in the fossil r e c o r d . T h e re lent 

less onslaught of n e w e v i d e n c e , the endless a t t empts to b r e e c h an 

unbridgeable gap , s e e m e d to have finally taken their to l l . 

As his disturbed and s o m e t i m e s aggressive outbreaks increased , M r s 

Buckland had no idea what to d o . She w r o t e to f r iends , O w e n , B r o d e r i p , 

Murchison and o t h e r s , for advice . T h e r e s e e m e d to be widespread 

a g r e e m e n t that W i l l i a m Buckland m u s t be r e m o v e d f r o m his family; the 

chi ldren must not witness such shocking and disturbing behaviour f r o m 

their Papa. By the t i m e the G r e a t Exhib i t ion was in full swing, 

Buckland's future was se t t l ed . He was c o m m i t t e d to a lunatic asylum in 

Clapham near L o n d o n , and soon it was said that he was ' lying amongs t 

outrageous m a d m e n ' . 

R u m o u r s began to fly about the horr i f ic t r e a t m e n t s to which he was 

subject . T h e r e was a f i rm belief that ' the D e a n m u s t be b r o u g h t to 

reason by the union of c o n t r o l and medica l c a r e ' , and that this m u s t 

happen b e f o r e the menta l disease takes ' such a r o o t that nothing will 

r e m o v e i t ' . Le t te rs suggest that R ichard O w e n supported M r s Buckland 

in moving her husband to the menta l inst i tut ion. But o thers w e r e 

shocked. ' O h what a horr ib le c a l a m i t y ! ' w r o t e M a n t e l l . ' D e a t h w o u l d 

indeed be a re l ief . I t gr ieves me to see h o w everything goes on the same 

in the scientif ic bodies of which he was so br ight an o r n a m e n t and so 

energet i c a m e m b e r . No o n e s e e m s to think o f h i m . ' 

T h e c o l l e c t o r T h o m a s Hawkins was so outraged that he w r o t e to 

O w e n , asking i f Buckland was indeed in the Clapham r e t r e a t , for ' I 

should be ready to f o r c e the d o o r s of the place o p e n to re lease a 

gent leman and scholar l ike Buck land , whi le I am filled wi th indignation 

to think of such a fate for o n e w h o r e n d e r e d me a g o o d s e r v i c e . ' 

Hawkins , o n e o f Buckland 's many a d m i r e r s , was ' fervent ly praying to 

G o d to assist him in such great a f f l i c t ion ' . 

I t seems likely that Richard O w e n ac ted f r o m the bes t of intent ions in 

trying to help the family obtain medica l t r e a t m e n t for the D e a n . 

Buckland had, after all , been a c lose ally and fr iend for m o r e than t w e n t y 

years , and his departure f r o m the w o r l d of sc ience could only be a loss. 

But even wi thout his old p a t r o n , O w e n n o w e n j o y e d the a t tent ions o f 
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such a conste l la t ion of e m i n e n t suppor ters that his c a r e e r was assured 

and his fame was beginning to reach E u r o p e . 

Af ter the G r e a t E x h i b i t i o n , the Pres ident o f the F r e n c h Republ ic 

invited him to Paris , w h e r e he was n o m i n a t e d as a grand j u r o r for the 

planned Universal Exhib i t ion . E s c o r t e d by Hussars and D r a g o o n s , O w e n 

and the o t h e r j u r o r s e n j o y e d the very bes t o f French hospital i ty, a t 

Versa i l les , at the O p e r a , at a splendid banque t in the O r a n g e r i e of the 

Jardin des P lantes . On his r e t u r n , a t the r e q u e s t o f Pr ince A l b e r t , he was 

asked to give a talk at the Royal Soc ie ty of Arts on his sect ion of the 

Exhib i t ion . M o r e honours f o l l o w e d w h e n the King o f Prussia decora ted 

him as a Cheval ier of the O r d r e Royal pour le M e r i t e dans les Sc iences 

et les Ar ts . 

Despi te his m e t e o r i c r ise and unshakeable posi t ion, O w e n still 

persisted in his hosti l i t ies against G i d e o n Mante l l . In a final, b i t ter 

dispute - ' w h i c h w o r r i t e d Mante l l to d e a t h ' , according to o n e r e p o r t e r 

— they fought o v e r an e x t i n c t rept i le found in strata k n o w n as the Elgin 

sandstone o f M o r a y s h i r e . T h e Elgin rocks w e r e thought to be part o f the 

O l d R e d Sandstone f o r m e d in the D e v o n i a n p e r i o d . I f this was the case , 

the tiny lizard w o u l d be the m o s t anc ient ye t u n c o v e r e d . Mante l l was 

o n e of the first to hear the n e w s , s ince the d i s c o v e r e r , Patr ick Duff , was 

a re lat ive of his fr iend Captain B r i c k e n d e n . To add to the e x c i t e m e n t , 

the Captain had recent ly c o m e across tur t le footpr ints e m b e d d e d in the 

s a m e s tone near Elgin. All this suggested that rept i les had inhabited the 

g l o b e for m u c h longer than was previously thought . 

W o r d spread fast o f the anomalous f ind. Char les Lyell was r e p o r t e d 

to be ' inebr ia te with j o y ' . T h e discovery of a rept i le in strata in which 

they had n o t b e e n u n c o v e r e d b e f o r e lent weight to his view that the fossil 

r e c o r d was unrel iable and haphazard. Lyel l , like O w e n , was convinced 

the progress ionis ts w e r e w r o n g . He envisaged this as the first of many 

ske le tons still bur ied which would show that any apparent o r d e r in the 

fossil r e c o r d o v e r t i m e was a m y t h . Patr ick D u f f m a d e arrangements for 

his b r o t h e r G e o r g e in L o n d o n to show Lyell and Mantel l the strange n e w 

c r e a t u r e . 

T h e shape e n t o m b e d in the sandstone was barely six inches long, with 
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a curved tail and splayed-out l imbs . It s e e m e d amphibian- l ike , similar to 

salamanders and n e w t s , ye t with repti l ian character is t ics in the arrange

m e n t of the bones in the skull , the r o o f o f the m o u t h and the v e r t e b r a e . 

Gideon Mantel l w r o t e at o n c e to Captain B r i c k e n d e n : ' though I had but 

a transient gl impse of it , ye t I saw enough to reveal its general character 

. . . the rept i le is a very pr imit ive o n e . . . I p r o p o s e naming it Telerpeton 

elginese, f r o m the G r e e k signifying the r e m o t e or m o s t anc ient rept i l e , a 

very pret ty name is i t n o t ? ' T h e y planned to present a j o i n t paper to the 

Geologica l Society i n D e c e m b e r 1 8 5 1 , announc ing the discovery o f 

repti les in the Elgin sandstone of M o r a y s h i r e . 

But Professor O w e n was also wel l aware o f the exc i t ing breakthrough . 

H e , t o o , c a m e to the m e e t i n g a t the Geolog ica l Soc ie ty jus t b e f o r e 

Chris tmas . Unfor tunate ly for M a n t e l l , o t h e r m a t t e r s on the agenda o c c u 

pied the whole evening and he had no c h a n c e to descr ibe his s tudy, which 

was deferred until the n e x t m e e t i n g . He was frustrated to see Professor 

O w e n carefully examin ing the en igmat ic fossil and his o w n anatomical 

drawings, which w e r e on display. A c o u p l e of days la ter , O w e n rushed 

into print in the Literary Gazette, 'pr igging M a n t e l l ' s b o n e s ' , accord ing to 

a later r e p o r t . He classified the n e w c r e a t u r e as a l izard. In character is t ic 

s tyle , he ignored the n a m e G i d e o n Mante l l had assigned and n a m e d the 

creature himself : ' L e p t o p l e u r o n lacertinum' or ' s l e n d e r - r i b b e d r e p t i l e ' . 

Mantel l was horr i f ied . 'It really is very sad, a f ter the labor I have 

b e s t o w e d in work ing out the s tory to be sub jec t to such a n n o y a n c e , ' he 

told B r i c k e n d e n . T o c o m p l i c a t e m a t t e r s , O w e n c la imed that h e had b e e n 

asked to name and descr ibe the n e w c r e a t u r e . Soon af ter this , the Literary 

Gazette misquoted a r e p o r t of a l e c t u r e by Char les Lyel l , so that it 

appeared that Lyell recognised O w e n ' s n a m e for the c r e a t u r e , n o t 

M a n t e l l ' s , when in fact the reverse was t r u e . Lyell p r o t e s t e d to the 

Gazette: ' those w h o heard my lec ture wel l k n o w that I said nothing of Mr 

O w e n ' s opinion on this m a t t e r . ' Instead, Lyell po in ted o u t , ' I exhib i ted 

a cast which D r Mantel l had made o f the rept i le . . . o n which was 

inscribed "Telerpeton Elginese"'. 

Gideon Mantel l did have an oppor tuni ty to read his paper to the 

Geologica l Soc ie ty , during the first w e e k in January . I t soon transpired 
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that Professor O w e n had w r i t t e n to the Pres ident demanding that his 

a c c o u n t in the Literary Gazette should supersede M a n t e l l ' s , since it c a m e 

first . Archives show that , for o n c e , t h e r e may have been s o m e just i 

f ication in O w e n ' s c la im. Dr G e o r g e Duff , in his enthusiasm to gain 

r e c o g n i t i o n , had shown the s p e c i m e n to Lyel l , Mantel l and O w e n . 

O w e n bel ieved that he had b e e n asked to descr ibe the c r e a t u r e . 

W h a t e v e r the t ruth of the m a t t e r in this case , i t would appear that 

m e m b e r s o f the Geolog ica l Soc ie ty had had enough o f O w e n ' s m a 

n o e u v r e s . A c c o r d i n g to M a n t e l l , ' O w e n ' s conduct c rea ted a v e h e m e n t 

out c ry against h i m . ' He to ld B r i c k e n d e n , ' the unanimous decision was , 

o f c o u r s e , in my favour , and the Pres ident announced f r o m the chair 

m o s t emphat ical ly that o u r paper was , to all intents and purposes , 

published at the f o r m e r m e e t i n g and must take p r e c e d e n c e of any o t h e r ' . 

T h e Pres ident was ' w a r m l y applauded ' . 

O w e n h i m s e l f was conspicuously absent f r o m this part icular meet ing 

at the Geolog ica l S o c i e t y . In the midst of the furore o v e r Telerpeton, he 

r e c e i v e d an u n e x p e c t e d and a lmost u n p r e c e d e n t e d h o n o u r for a scien

t is t . A l e t t e r arr ived for him at L i n c o l n ' s Inn Fields f r o m the royal palace 

at O s b o r n e , with the Q u e e n ' s a rms e m b o s s e d in black w a x . I t was f rom 

h e r assistant, Mr Phipps: 

My dear S i r , 

I have b e e n c o m m a n d e d by the Q u e e n to in form you that , a 

house upon K e w G r e e n having b e c o m e vacant by the death of 

the late King of H a n o v e r , H e r Majes ty is happy in being able to 

o f fer this house as a res idence for you . . . T h e Q u e e n c o m m a n d s 

me to say that she thinks that there is no m e t h o d in which she 

can b e t t e r give a t r ibute of her r e s p e c t and regard for sc ience 

than by thus m e e t i n g what she bel ieves to be the a lmost n e c e s 

sary c o n v e n i e n c e of o n e of its c h i e f o r n a m e n t s and most 

distinguished m e m b e r s . 

Jub i lant , O w e n w r o t e to inform his s ister that , after all this 'medal 

ge t t ing ' and ' fore ign orders o f K n i g h t h o o d ' , n o w c o m e s the 'solid 
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pudding ' . But as n e w s of O w e n ' s g o o d for tune spread, i t provoked further 

jea lousy. At o n e dinner e n g a g e m e n t , O w e n w r o t e , he was 'a t tacked about 

his palatial r e s i d e n c e ' by Sir R o b e r t Inglis, a T o r y polit ic ian and t rustee of 

the British M u s e u m . Finding that the rights of possession of H e r Majes ty ' s 

K e w res idence w e r e in dispute with the family of the King of H a n o v e r , 

O w e n quickly found a large , rambl ing house in R i c h m o n d Park called 

Sheen L o d g e , which be longed to the Q u e e n and was also e m p t y . T h i s , he 

thought , would suit his purposes admirably and, be ing slightly smal ler , 

would perhaps at tract less c r i t i c i sm. 

O w e n travel led to the Isle o f W i g h t to see Pr ince A l b e r t a t O s b o r n e . 

He found the Pr ince 'planning out the grounds so as bes t to instruct his 

children in botany , and he asked O w e n ' s advice as to the best m e t h o d of 
J * 

so d o i n g ' . O w e n expla ined to him his in teres t in the Q u e e n ' s house at 

R i c h m o n d . His wishes w e r e c o n v e y e d to the Q u e e n , and Richard O w e n 

soon found himsel f a man of cons iderable p r o p e r t y . On his first night in 

his grand n e w res idence he slept till l a te , ' in c o m f o r t a b l e , instinctive 

unconsciousness that the w h o l e was a real i ty and no early m o r n i n g 

d r e a m ' . 

Enveloped in the English countrys ide and n o w e levated wel l b e y o n d 

the harm of petty c r i t i c i s m , O w e n still could not resist airing his gr iev

ances and t o r m e n t i n g his rival. ' In the last Literary Gazette,' Mante l l 

noted on 27 J anuary , ' t h e r e is a n o t h e r a t t e m p t to establish Professor 

O w e n ' s priority of descr ipt ion and n a m e of Telerpeton.' He was also 

c o n c e r n e d at O w e n ' s m a n o e u v r e s a t the British M u s e u m which , i f 

successful , would give him direc t c o n t r o l o v e r M a n t e l l ' s c o l l e c t i o n . A 

senior post a t the m u s e u m b e c a m e vacant w h e n Charles K o n i g , the 

K e e p e r o f Minera logy and G e o l o g y , died suddenly. O w e n quarrel led 

bi t ter ly with Lyel l , w h o refused to r e c o m m e n d him for the post . As i t 

gradually e m e r g e d that O w e n did n o t have enough support , he was 

forced to wi thdraw his appl icat ion. ' A t all events my c o l l e c t i o n is safe 

f rom his c l u t c h e s , ' Mantel l w r o t e with rel ief . 

In the s u m m e r of 1 8 5 2 , Mante l l finally rece ived the opportuni ty that 

meant so much to h im. T h e Crystal Palace C o m p a n y a imed to re loca te 

the G r e a t Exhibi t ion on a p e r m a n e n t site in t w o hundred acres of 
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landscaped grounds on Pengc Hi l l , S y d e n h a m , just south of L o n d o n . A 

few acres o f parkland w e r e t o b e d e v o t e d t o geo logy . T h e board o f d irec

tors approached Mante l l to see i f he w o u l d oversee an ambit ious p r o j e c t : 

the first l ife-sized res tora t ions of the dinosaurs . 

At a m e e t i n g in August , the d i rec tors of the c o m p a n y had decided that 

a ' G e o l o g i c a l C o u r t be c o n s t r u c t e d conta ining a co l l ec t ion of full-sized 

m o d e l s of the Animals and plants of certain geological per iods , and that 

Dr Mante l l be r e q u e s t e d to super intend the format ion o f that co l lec 

t i o n ' . T h e minutes o f the m e e t i n g show that they wished to make 

'enquiry of Dr Mante l l what d e g r e e of c o m p l e t e n e s s such a col lec t ion 

could attain for a sum of 3 0 0 0 or 4 0 0 0 p o u n d s ' . H e r e , a t last, was the 

recogni t ion for which Mante l l had l o n g e d . This was his chance to 

c o n j u r e into be ing his vision of the ex t raordinary m o n s t e r s , Iguanodon 

and the o t h e r dinosaurs , to which he had dedicated his life. 

But the c o m m i t m e n t required at least a year ' s w o r k . N o w emaciated 

and a lmost ' f rant ic with p a i n ' , he had b e c o m e so used to taking opiates 

that he could swal low an o u n c e of l iquor opii sedativus at a t i m e , thirty-

t w o t i m e s the m a x i m u m d o s e ! His nights passed in agony, with 

'neuralgia flying f r o m o n e l imb t o a n o t h e r . . . n o r e l i e f f r o m prussic 

ac id , l in iments , f o m e n t a t i o n s , c a l o m e l , and o p i u m , hot brandy e tc all no 

avai l ' . Mante l l k n e w he was dying, and he dec l ined the h o n o u r . ' V e r y 

g o o d for n o t h i n g , ' he w r o t e . ' In t r u t h , I am used u p . ' Hearing of his 

pl ight , Earl R o s s e , the Pres ident o f the Roya l S o c i e t y , made arrange

m e n t s for Q u e e n Vic tor ia to give him a civil list gratuity of £ 1 0 0 a year 

in r e c o g n i t i o n of his scientif ic labours . 

A few m o n t h s la ter , on 10 N o v e m b e r 1 8 5 2 , Mante l l slipped on the 

stairs at h o m e and 'was obl iged to crawl upon his hands until he reached 

his b e d r o o m ' . He t o o k half a dose of opiates , but w h e n this had no e f fec t , 

he finished the dose t w o hours later . T h e n e x t day he died of narcot ic 

poisoning. He was buried in N o r w o o d , bes ide his 'be loved child ' 

Hannah Mati lda. In a c c o r d a n c e with his wishes , the funeral was as 'plain 

as poss ib le ' and no o n e was invited to a t t e n d . 

A p o s t - m o r t e m revealed the e x t e n t of M a n t e l l ' s spinal de formi ty . T h e 

l o w e r part of his b a c k b o n e had 'a remarkab ly twis ted a p p e a r a n c e ' . Five 
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lower ver tebrae w e r e af fec ted — s o m e had ro ta ted so far that they w e r e 

almost a t r ight-angles to their c o r r e c t pos i t ion . O w i n g to this e x t r e m e 

curvature , the bony transverse processes o f the v e r t e b r a e w e r e n o w 

twisted and p r o j e c t e d both outwards and into his a b d o m e n . I t was these 

protrusions that had b e e n misdiagnosed as a t u m o u r or abscess . T h e discs 

and carti lage separating the ver tebrae had b e e n virtually d e s t r o y e d . 

Ironical ly , and perhaps a l ittle ghoulishly, the s p e c i m e n of Mante l l ' s 

damaged l o w e r spine was sent to the Royal C o l l e g e o f S u r g e o n s , w h e r e 

i t was placed in O w e n ' s m u s e u m . His b r o k e n back was to b e c o m e a 

pathological spec imen in a b o t t l e of preserving fluid on a shelf in the 

Hunterian M u s e u m , a unique exhibi t to i l lustrate ' the severest d e g r e e of 

deformity of the s p i n e ' . But not even this f inal v ic tory , wi th his r ival 's 

remains dissected, preserved and classified in a suitably scienti f ic m a n n e r 

and now totally under his c o n t r o l , put an end to O w e n ' s oppos i t ion . 

W i t h G i d e o n Mante l l scarcely co ld in his grave , an a n o n y m o u s 

obituary was published in the Literary Gazette. In it , Mante l l was dis

missed as an inadequate sc ient is t , ' in want of e x a c t k n o w l e d g e ' . T h e 

unidentif ied w r i t e r talked at s o m e length of his ' w e a k n e s s e s ' and his 

' o v e r w e e n i n g e s t i m a t e ' o f his o w n i m p o r t a n c e , which the w r i t e r 'had 

occasion to d e p l o r e ' . Even the discovery of Iguanodon was taken f r o m 

him. According t o the obi tuary : ' T o C u v i e r w e o w e the f i r s t r e c o g 

nition of its repti l ian c h a r a c t e r , to Cl i f t the first p e r c e p t i o n of the 

resemblance of its tee th to those of the Iguana, to C o n y b e a r e its n a m e , 

and to O w e n its t rue affinities a m o n g rept i les , and the c o r r e c t i o n of 

e r rors respect ing its bulk and al leged h o r n ! ' 

Leaders of the geological c o m m u n i t y w e r e s h o c k e d , and in no doubt 

that the author was Richard O w e n . ' H a v e you seen the art ic le in the 

Literary GazetteV W i l l i a m H o p k i n s , the c u r r e n t Pres ident of the G e o 

logical Soc ie ty , w r o t e to his fr iend Leonard H o r n e r ; ' I think it is palpably 

from Linco ln ' s Inn Fields. It bespeaks a lamentab le coldness of the hear t 

o f the w r i t e r . ' O w e n was denied the pres idency o f the Soc ie ty that year , 

in view of his 'po inted and repeated antagonism to G i d e o n M a n t e l l ' . 

Hopkins had wr i t ten to a co l league explaining that he felt very divided 

about O w e n ' s el igibil i ty, s ince ' I should feel i t scarcely respect ful to the 
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m e m o r y o f p o o r Mante l l t o n o m i n a t e o n e whose occupancy o f the Chair 

w ould have driven h im so ent i re ly f r o m the Soc ie ty had he been l iving. ' 

O w e n , in fact , n e v e r b e c a m e Pres ident o f the Geologica l Soc ie ty . 

T o many o f his co l leagues , O w e n ' s outburs t against Mantel l s e e m e d 

badly mis judged . O w e n ' s o w n reputat ion was s e c u r e . H e was , r ightly, 

a c k n o w l e d g e d as Br i ta in ' s f o r e m o s t anatomist and an international 

authori ty in his f ie ld. Y e t unlike M a n t e l l , w h o had been c o m p e l l e d to 

earn his living as a c o u n t r y d o c t o r , O w e n had been fortunate enough 

to be able to d e v o t e his w o r k i n g life to the sub jec t he loved. By the t i m e 

o f M a n t e l l ' s death , O w e n ' s breadth and depth o f k n o w l e d g e o f anatomy 

far surpassed M a n t e l l ' s . Y e t O w e n ' s ach ievements and international 

acclaim s e e m e d to unleash an even g r e a t e r , a lmost fanatical , egoism and 

a callous del ight in savaging his c r i t i cs . Although M a n t e l l ' s legacy posed 

no threat to O w e n ' s e m i n e n c e , his death provided an opportuni ty for 

him to display a sadistic s treak that was needlessly channel led into 

crushing M a n t e l l ' s reputa t ion . 

Many o t h e r s , h o w e v e r , w e r e incl ined t o b e m o r e g e n e r o u s . Wi l l i am 

Hopkins , in an address to the Geolog ica l S o c i e t y , descr ibed Gideon 

Mante l l as 'a m e m o r a b l e instance of a man of g e n i u s ' , w h o 'attained 

great e m i n e n c e as a man of s c i e n c e ' despite being ' constant ly and dili

gent ly occupied with the prac t i ce of a laborious profess ion ' . T h e 

Illustrated London News highlighted his skill as a l e c t u r e r : ' D r Mantel l took 

great del ight in impart ing to o thers a k n o w l e d g e of his favourite sc ience . 

He was f luent and e l o q u e n t in speech and full of p o e t r y . ' According to 

his co l leagues at the Clapham A t h e n e u m : ' n o o n e w h o has en joyed the 

advantage of hear ing him . . . can e v e r forget the singular ability . . . and 

the e n e r g e t i c e l o q u e n c e which character ised his d i scourses ' . The 

Gentleman's Magazine w r o t e of his br i l l iance as a d i scoverer and a 

c o l l e c t o r . F o r Ben jamin Sil l iman the loss was of an outstanding personal 

friend whose c a n d o u r , kindness and intel lectual ability he had appreci 

ated for many years : ' E x a c t and thorough scienti f ic k n o w l e d g e , the 

enthusiasm of a d i scoverer and the rich but chastened dict ion ol a poet 

w e r e n e v e r m o r e remarkab ly united than in h i m . ' 

Reginald M a n t e l l , w h o had b e e n w o r k i n g in A m e r i c a , resigned his 
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post and re turned as soon as he heard the n e w s of his father . He w r o t e 

to his cous in , ' I had n o t taken the key o u t of the e n v e l o p e , feeling as I 

did a sad dislike to r e - e n t e r those r o o m s which I r e m e m b e r e d as w a r m e d 

by a fa ther ' s l o v e , and which are n o w , alas, so co ld and d e s o l a t e . ' 

M a n t e l l ' s few remaining possessions w e r e dispersed. Five hundred 

pounds to W a l t e r ; b o o k s , fossils and antiquit ies to Regina ld ; £ c o to the 

maid-servant w h o had helped to nurse Hannah; a pair of ancient china 

jars to a fr iend. Regina ld , under the t e r m s of the wi l l , sold s o m e of 

Mante l l ' s remaining fossils to the British M u s e u m — a hundred v e r t e 

brates and o v e r a thousand inver tebra tes . I t t o o k several m o n t h s to carry 

out his fa ther ' s wishes ; t h e n , the fo l lowing year Reginald set sail for India 

to f ind w o r k as an e n g i n e e r in the E m p i r e . 

O n l y af ter M a n t e l l ' s death did O w e n f inal ly a c c e p t his e r r o r s in in

terpret ing the b e l e m n i t e s , but he was n e v e r expl i c i t . I t was qui te beyond 

him to withdraw his cr i t ic ism of M a n t e l l , or public ly admit that he had 

made a mis take . Y e t he began to r e f e r to Belemnoteuthis as the 'apparent ly 

guardless s p e c i e s ' , indirect ly acknowledging the c o r r e c t n e s s o f M a n t e l l ' s 

v iew. T h e r e w e r e o t h e r revisions t o o . I t w a s n ' t long b e f o r e the n a m e 

Telerpeton elginese, which Mante l l had so proudly given to the pr imit ive 

repti le f r o m M o r a y s h i r e , disappeared with a reclassif icat ion by O w e n . 

T h e Elgin rept i le b e c a m e k n o w n by O w e n ' s n a m e , Leptopleuron, which 

he insisted had pr ior i ty . 

Almost inevitably, the oppor tuni ty to r e c o n s t r u c t the dinosaurs for 

the p e r m a n e n t exhib i t ion at the Crystal Palace at Sydenham fell into 

O w e n ' s lap. H e co l laborated with B e n j a m i n W a t e r h o u s e Hawkins , 

D i r e c t o r of the fossil d e p a r t m e n t at the Crystal Pa lace , and they began 

by designing minia ture m o d e l s in c lay, accord ing to O w e n ' s vision. 

W h e n O w e n had c h e c k e d these for a c c u r a c y , Hawkins and his t e a m 

created life-size clay m o d e l s , s o m e weighing m o r e than thirty t o ns . A 

mould was then made of each dinosaur , and used to f o r m a huge meta l 

cast . Gradual ly , in H a w k i n s ' s w o r k s h o p at the Crystal Pa lace , an array 

of m o n s t e r s c a m e s lowly into be ing : giant sea l izards, Ichthyosaurus, 

Plesiosaurus, p terodactyls ( the flying lizards) and the dinosaurs , 

Megalosaurus, Iguanodon and Hylacosaurus. 
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Dinosaurs under construction at the Crystal Palace in Sydenham, 

from the Illustrated London News, i 8 C 3 . 
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T h e m o d e l of the Iguanodon i tse l f was a s tupendous feat . S o m e thir ty-

five feet long , i t was c o n s t r u c t e d wi th ' f o u r i ron c o l u m n s , nine foot 

long, seven inches in d i a m e t e r ; 6 0 0 b r i c k s , Geo f ive-inch drain-t i les , 

9 0 0 plain t i les , 38 casks of c e m e n t , 90 casks of b r o k e n s tone . . . T h e s e 

with 1 0 0 feet o f iron hooping and 20 fee t o f cubic inch i ron o r e const i 

tute the b o n e s , s inews and musc les of this large a n i m a l . ' Ignoring 

Mante l l ' s c o r r e c t suggestion that the an imal ' s fore l imbs w e r e smal ler 

and used for seizing and grasping, O w e n r e c o n s t r u c t e d his o w n vision of 

Iguanodon: a four - foo ted b r u t e with s t u m p y , pi l lar- l ike legs , a squat , 

bulky body and thick-scaled skin. N e v e r b e f o r e had such an ambit ious 

recons t ruc t ion of an animal b e e n a t t e m p t e d . 

To p r o m o t e their e f for ts , whi le they w e r e making the Iguanodon, 

t w e n t y - o n e distinguished guests w e r e invited to a ba nque t inside the 

belly o f the beast o n N e w Y e a r ' s Eve 1 8 5 3 . T h e intriguing invitations 

w e r e wr i t ten on the o u t s t r e t c h e d wing of a drawing of a p terodac ty l : 

' M r W a t e r h o u s c Hawkins requests the h o n o r of - - at d inner in the 

mould of the Iguanodon at the Crystal Palace on Saturday evening 

D e c e m b e r the 3 1 s t a t five o ' c l o c k 1 8 5 3 an a n s w e r will o b l i g e . ' 

As a publicity stunt it was s u p e r b , a t r iumph of showmanship . 

Surrounded by the ha l f - formed ske le tons of the gigantic c r e a t u r e s , which 

w e r e supported by great hoists , ropes and pul leys , e leven dignitaries , in 

the full splendour of Vic tor ian evening dress — whi te cravats , j e w e l l e d 

pins, gold chains — w e r e seated at a table puncti l iously set for an eight-

course meal with accompanying w i n e s , inside the bel ly of the Iguanodon. 

T e n m o r e sat at a table placed alongside. T h e s n o w y whi te l inen, the 

dark-suited shapes of the guests , the curious shadows cast by the sus

pended lamps, the c laust rophobic feel e n g e n d e r e d by be ing inside the 

res tr ic ted space of the c r e a t u r e ' s s t o m a c h — it was all m a d e the m o r e 

bizarre by the great swathes of pink and whi te b r o c a d e used as an awning 

around the prehis tor ic animal . D r a u g h t s m e n f r o m the Illustrated London 

News h o v e r e d , eager to r e c o r d the unique sight of the leaders of sc ience 

feasting in such a novel set t ing. 

This was the giant c r e a t u r e that G i d e o n Mante l l had struggled to 

define for a lmost thirty years . T h e g e n t l e m e n w e r e surrounded by 
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m o d e l s of fossils that he had b e e n the first to chisel out of the r o c k , night 

af ter night , sacrif icing his m a r r i a g e , his health and his professional prac

t ice to the uncover ing o f the ancient past . Y e t i t was Richard O w e n , the 

m a n w h o had opposed and thwar ted him so o f t e n , w h o sat as guest of 

h o n o u r in the m o s t eye -ca tch ing posi t ion in the head of the beast , 

rece iv ing the credi t for in terpre t ing Iguanodon. T h e res torat ions w e r e 

seen as a m a s t e r p i e c e : ' the highest po int of k n o w l e d g e [of the great 

dinosaurs] which had b e e n attained up to the p r e s e n t ' . Praise was heaped 

upon the ' N e w t o n o f Natural H i s t o r y ' , w h o pres ided royal ly over the 

e v e n t , leading the speeches and ostentat iously ce lebrat ing his victory 

o v e r M a n t e l l . 

T h e only r e c o r d of M a n t e l l ' s labours was a small plaque at tached to 

the awning , in the shadows above the tai l -end of the beast , p laced, 

perhaps signif icantly, d irec t ly opposi te R ichard O w e n . T h e r e w e r e 

plaques , t o o , for C u v i e r and Buck land . Y e t in his speech , O w e n , 

g lorying in the o c c a s i o n , t o o k the oppor tuni ty to applaud his o w n t e a m ' s 

w o r k . ' It has b e e n a grea t s o u r c e of pleasure to aid so important an 

u n d e r t a k i n g , ' he said 'by assisting wi th instruct ion and direct ion a 

g e n t l e m a n w h o possesses the rare ly united capabil it ies of an anatomist , 

naturalist and pract ical artist . . . which has ensured Mr Hawkins ' s 

careful res tora t ions the highest point of k n o w l e d g e which has been 

attained up to the p r e s e n t p e r i o d . ' 

T h e n the chairman o f the Crystal Palace Soc ie ty rose to congratulate 

Richard O w e n on ' the great in teres t ev inced and approbat ion expressed 

by H . M . the Q u e e n and H . R . H the Pr ince on their r e c e n t visit to the 

ex t raord inary w o r k s b y which the c o m p a n y w e r e s u r r o u n d e d ' . C o m 

paring O w e n to C u v i e r , he c o n t i n u e d , ' the res tora t ion f r o m a single 

fossil f ragment to c o m p l e t e ske le tons o f c rea tures long since e x t i n c t , 

f i rs t e f fec ted by the genius of C u v i e r , has always b e e n considered o n e 

o f the m o s t str iking ach ievements o f m o d e r n s c i e n c e . O u r British 

Cuvier, P ro fessor O w e n has lent us his assistance in carrying these scien

tific t r iumphs a step fur ther and in br inging t h e m d o w n to popular 

a p p r e h e n s i o n . ' 

' A f t e r several appropr ia te toasts . . . this agreeable party of phi loso-
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'A Dinner Party in the Iguanodon' from the 

Illustrated London News, 1 8 5 4 . 

phers . . . w e r e evidently well pleased with the m o d e r n hospitality of the 

Iguanodon, ' declared the local paper wi th s o m e u n d e r s t a t e m e n t . In fact , 

after sherry , Madei ra , p o r t , m o s e l l e and c l a r e t , the learned g e n t l e m e n 

w e r e m o v e d to sing, with e v e r y o n e jo in ing in a r o w d y c h o r u s : 

' T h e jollv old beast 

Is n o t deceased 

T h e r e ' s life in him again! [a r o a r ] ' 

T h e party did n o t break up until wel l af ter midnight . A c c o r d i n g to 

Hawkins , as the drunken group made the i r way across the park to the 

railway stat ion, ' the roaring c h o r u s ' was ' so f ierce and enthusiast ic as 

a lmost to lead to the be l ie f that the herd o f l g u a n o d o n s w e r e b e l l o w i n g ' . 

Detai ls o f the theatr ical s cene and of O w e n ' s fantastic a c h i e v e m e n t 

w e r e soon portrayed even in papers in E u r o p e . T h e Illustrated London 
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News, hitt ing a suitably res tra ined n o t e , applauded the novelty of the 

banquet inside the Iguanodon s 'socially loaded s t o m a c h ' . T h e occas ion , 

they said, had ' e x c i t e d the curiosi ty of the leading scientif ic m e n of the 

c o u n t r y ' , and they w e r e 'evident ly wel l pleased with the m o d e r n hospi

tality of the I g u a n o d o n ' . T h e Punch r e p o r t e r , under the headline 'Fun in 

a Foss i l ' , po in ted out that Professor O w e n and his friends had 'an 

exceeding ly g o o d d inner . . . Had it perhaps been an earl ier geological 

per iod they might have occupied the Iguanodon's inside without having 

any dinner t h e r e . ' T h e London Quarterly Review was inspired: 'Saurians, 

P terodacty ls all! . . . D r e a m e d ye e v e r . . . of a race to c o m e dwell ing 

above yo u r t o m b s and dining on your g h o s t s . ' 

N e i t h e r W i l l i a m Buckland n o r G i d e o n M a n t e l l , o f c o u r s e , w e r e t o 

witness the captivating impact of their ex t raordinary discoveries on the 

w o r l d o f the i 8 c o s . R ichard O w e n was c o u r t e d b y popular magazines 

and urged to wr i te for t h e m . Char les D i c k e n s pleaded with him to begin 

a series of zoological art ic les for his journal Household Words. ' I t would be 

in vain for me to a t t e m p t to tell you with what pride and pleasure I 

should rece ive such ass is tance , ' D i c k e n s w r o t e , ' o r what high s tore 

I should set by i t . ' Dinosaurs made a f leet ing appearance in his novel , 

Bleak House, of 1 8 5 2 : ' Implacable N o v e m b e r w e a t h e r . As much mud in 

the s t reets as i f the waters had b u t newly re t i red f r o m the face of the 

ear th , and would i t not be wonder fu l to m e e t a Megalosaurus , forty feet 

long or so waddling like an e lephant ine lizard up H o l b o r n Hi l l . ' 

Even b e f o r e W a t e r h o u s e H a w k i n s ' s dinosaurs w e r e finished, they 

w e r e a sensat ion. He was ' b e s i e g e d ' with requests to view the monsters 

taking shape in his studio in the grounds of the Crystal Palace . T h e Palace 

i tsel f was be ing rebuil t on an even larger scale than the original , and was 

surrounded by landscaped gardens with a 'display of fountains m o r e than 

four t i m e s that of Versa i l les ' . Y e t according to the Times, 'if m o r e was 

w a n t e d to astonish ' i t could be found in ' the gigantic tenants of this 

planet b e f o r e M a n ' s in t roduct ion upon the s c e n e ' . 

Such was the interest that by 1 0 J u n e 1 8 5 4 , w h e n Q u e e n Victor ia 

o p e n e d the p e r m a n e n t Exhib i t ion , forty thousand spectators f locked to 

the Crystal Palace at Sydenham. Richard O w e n arrived in the company 
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of the Pr ince C o n s o r t , the F r e n c h E m p e r o r and the King of Portugal . 

T w o huge Iguanodons, a Megalosaurus with spiky tee th and a Hylaeosaurus 

with dagger like spines w e r e displayed on an island, showing the 

M e s o z o i c era . T h e r e w e r e pterodactyls on a crag a b o v e , and plesiosaurs 

and ichthyosaurs rising up out of the w a t e r . T h e s e , the w o r l d ' s first 

prehis tor ic sculptures , w e r e ' i rres ist ible to the p u b l i c ' . 

T h e popular understanding of dinosaurs w a s , inevitably, still very 

l imited. Even though the idea of a F lood had b e e n discredi ted in g e o l o g 

ical c i rc les , O w e n ' s creat ions b e c a m e integrated into the biblical history 

of the earth and w e r e widely a c c e p t e d as beasts that w e r e des t royed in 

Noah 's F l o o d . In the w o r d s of the Westminster Review, s o m e even be l ieved 

these 'savages and beasts ' had per ished 'because they w e r e t o o large to 

go into the A r k ' . Fo l lowing O w e n ' s e n d e a v o u r s , Iguanodon and Megalo

saurus w e r e usually por t rayed as c l u m s y , r h i n o c e r i n e , f o u r - f o o t e d 

repti les with very heavy p r o p o r t i o n s . F r o m the f ragmentary ev idence 

then available, no o n e could envisage the large n u m b e r o f di f ferent 

dinosaurs that remained to be found. Above all , they w e r e n o t thought 

of as the product of e v o l u t i o n , but as ' c r e a t e d ' in s o m e way by a wise 

G o d w h o saw t h e m as the m o s t fitting c rea tures for the earth in its 

infancy. 

In the n e x t d e c a d e , hundreds of thousands of visitors w e n t to v iew 

O w e n ' s ' M a u s o l e u m to the m e m o r y o f a ruined w o r l d ' . M o d e l s and 

posters of the Crystal Palace dinosaurs w e r e widely d is t r ibuted , and 

inspired popular l i terature and drawings . Ju les V e r n e in Journey to the 

Centre of the Earth depic ted an Ichthyosaurus and Plesiosaurus l ocked in 

mortal c o m b a t , and Louis F iguier ' s The World before the Deluge of 1 8 6 3 

gave a vivid portra i t of dinosaurs fighting in the antediluvian era . 

Dinosaurs b e c a m e a regular feature of Punch magazine . Ben jamin 

W a t e r h o u s e Hawkins b e c a m e the f o r e m o s t natural history i l lustrator , 

and was requested to c rea te a lifesize prehis tor ic m u s e u m in Centra l 

Park , N e w Y o r k . As the first wave of ' d i n o m a n i a ' t o o k off , the m a n t l e 

of glory for the s ingle-handed discovery of dinosaurs fell on Richard 

O w e n ' s shoulders , and the public and the es tabl i shment adored h i m . 

T h e efforts and sacrif ices of those intel lectual giants on whose 
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shoulders O w e n s tood w e r e gradually f o r g o t t e n . W i l l i a m Buckland, for 

so long the fa i r -minded m e d i a t o r in disputes with co l leagues , eager to 

raise subscr ipt ions for M a r y Anning or to w r i t e le t ters on Gideon 

M a n t e l l ' s behalf , could no l o n g e r raise his voice to ensure credi t was 

fairly g iven. N o n e of the medica l t r e a t m e n t s had s t e m m e d the onslaught 

of his inexpl icable disease. Y e t he l ingered on for several years , the 

terr i fying degenera t ion of that o n c e c lear m i n d s lowly destroying all 

that was recognisable o f h i m . 

T h e r e was no way o f k n o w i n g what occupied his thoughts . W h e n 

favouri te o b j e c t s of natural history w e r e placed in his r o o m he would 

s h o w no i n t e r e s t , o r violently dismiss t h e m . Close friends or relat ives , 

t o o , p r o d u c e d l itt le r e s p o n s e : ' T h e D e a n would not speak to my uncle 

and l o o k e d a n o t h e r w a y , ' observed his e ldest son , Frank. ' H e would 

a n s w e r no quest ions and m a k e no r e m a r k and s e e m e d glad w h e n my 

unc le t o o k his l e a v e . ' Noth ing i t s e e m e d could rouse his in teres t , e x c e p t 

the B i b l e . M r s Buckland resolute ly reta ined her opt imism that he would 

r e c o v e r : 'he is afraid of trying his legs , I th ink , so he rests on Frank 's n e c k 

and manages pre t ty wel l to ascend the steps that lead into the r o o m ' . But 

i t w a s n ' t long b e f o r e even this was b e y o n d h i m , and he died in 1 8 5 6 . 

S o o n after this , M a n t e l l ' s y o u n g e r son , Regina ld , also died. He had 

tackled m a j o r engineer ing p r o j e c t s in India and survived a m u t i n y , only 

to fall v ic t im to c h o l e r a . He was just thirty when he was buried in 

Allahabad. U p o n hearing the n e w s , W a l t e r Mante l l made arrangements 

to r e t u r n to England f r o m N e w Zealand and gathered t o g e t h e r his 

fa ther ' s remain ing fossils and ant iqui t ies . He visited Sir Charles Lyell , 

w h o helped him to label the s p e c i m e n s . T h e y even identif ied the first 

Iguanodon too th which Lyel l , as a young m a n , had presented hopefully 

to C u v i e r . T w o cases o f fossils f r o m Sussex , along with o t h e r prized 

possess ions , w e r e t ransported back to N e w Zea land. Charged n o w with 

sole responsibi l i ty for his fa ther ' s her i tage , W a l t e r Mante l l helped to 

found a scienti f ic soc ie ty in W e l l i n g t o n , which b e c a m e the Royal Society 

o f N e w Z e a l a n d . 

In England, all that r e m a i n e d of G i d e o n M a n t e l l ' s Herculean efforts 

was his co l l ec t ion in the British M u s e u m . But by the spring of 1 8 5 6 , 
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arrangements w e r e be ing made to c r e a t e a special post for O w e n at the 

M u s e u m , as ' S u p e r i n t e n d e n t o f the Natural His tory D e p a r t m e n t ' . As 

Lord Macaulay w r o t e to his f e l l o w - t r u s t e e t h e r e , the Marquis of Lands-

d o w n e , ' O w e n ' s fame was spread o v e r E u r o p e . . . He is an h o n o u r to 

our country . . . and a case for public p a t r o n a g e . ' O t h e r s agreed with this 

v iew: ' w e have a magnif icent co l l ec t ion in the British M u s e u m and an 

unrivalled e x p o s i t o r in Pro fessor O w e n , why are the t w o separated? ' 

T h e branches o f g e o l o g y , z o o l o g y , botany and minera logy w e r e to be 

upgraded to individual d e p a r t m e n t s , all of which w o u l d fall under 

O w e n ' s jur isdict ion. T h e pr incely sum of £ 8 0 0 a year was of fered with 

the post , but O w e n scarcely n e e d e d such e n t i c e m e n t . 

T h e fossils buried for mi l l ions of years , painstakingly s c o u r e d f r o m 

the earth by G i d e o n Mante l l and many o t h e r s , w e r e n o w finally 

del ivered to O w e n ' s c a r e . But i t was obvious to him that the c r o w d e d , 

clamp condit ions in B l o o m s b u r y w e r e inadequate to display the w o n d e r s 

of the natural w o r l d . He did not hesi tate to p r o m o t e his cher ished 

s c h e m e for a national m u s e u m of natural h is tory . A bri l l iant lobbyis t , he 

n o w had the c o n n e c t i o n s to ensure his voice was heard . Af ter discussions 

with the Pr ince C o n s o r t and W i l l i a m G l a d s t o n e , a rising star in the 

Liberal Party and soon t o b e C h a n c e l l o r o f the E x c h e q u e r , O w e n 

formally submit ted his plans to the T r e a s u r y in 1 8 5 9 . His e legant d r a w 

ings set out his wishes for the three k ingdoms of N a t u r e : plants , animals 

and minerals . He hoped for nothing less than a t e n - a c r e site in the hear t 

of London in which a lmost every species of higher animal would be 

displayed. W i t h great enthus iasm, O w e n even proposed a n i n e t y - f o o t 

whale gal lery. 

I t was to be ' the best and nobles t m u s e u m in the w o r l d ' , for lovers of 

natural history. ' E v e r y organism is a charac ter in which the Div ine 

wisdom is w r i t t e n , ' he w r o t e . As he o n c e to ld his son w h e n he had found 

a tiny sea c r e a t u r e on the b e a c h , ' b o t h we and it are the w o r k s of a great 

C r e a t o r w h o never loses sight o f the w o r k i n g o f his m a c h i n e s . Let 

nothing disturb yo u r feelings of r e v e r e n c e for H i m w h e n in His house 

and engaged in his w o r s h i p . ' F o r Richard O w e n the ambi t ious s c h e m e 

was nothing less than a m o n u m e n t to G o d . 
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Nature without God? 

Things fall apart; the centre cannot hold; 

Mere anarchy is loosed upon the world, 

The blood-dimmed tide is loosed, and everywhere 

The ceremony of innocence is drowned . . . 

William Butler Yeats, The Second Coming 

No s o o n e r had O w e n placed his proposal b e f o r e the parl iamentary 

c o m m i t t e e than he found himsel f , arguably for the first t i m e in his 

l i fe , out f lanked by y o u n g e r co l leagues . G r o w i n g c o n c e r n s over his 

i m m e n s e p o w e r and patronage erupted into a host i le campaign against 

his cher ished s c h e m e for a natural history m u s e u m . 

O n e o f his m o s t vocal o p p o n e n t s was T h o m a s H e n r y H u x l e y , w h o 

after a four -year struggle to obtain a sc ient i f ic post had finally b e c o m e a 

l e c t u r e r in 1 8 C 4 a t the G o v e r n m e n t School of M i n e s . Bril l iant and 

c o m b a t i v e , H u x l e y had used his p la t form to launch h imsel f on to the 

sc ient i f ic s tage . As a naturalist for the g o v e r n m e n t ' s Geologica l Survey 

he b e c a m e an e x p e r t on v e r t e b r a t e fossils, and was soon appointed to the 

prest igious posit ion of Fullerian Pro fessor at the Royal Inst i tut ion. P r o 

fessor H u x l e y v iewed O w e n ' s plans for a natural history m u s e u m as an 

e x t e n s i o n o f his insidious c o n t r o l o f s c i e n c e , the ' t e m p l e ' f r o m which 

O w e n as the ' A u t o c r a t o f Z o o l o g y and Pa laeonto logy ' sought to d o m 

inate the f ield. 

T h o m a s H u x l e y was s o d e t e r m i n e d t o c u r b O w e n ' s p o w e r that h e 

lobbied the C h a n c e l l o r of the E x c h e q u e r , point ing out that a n e w 

m u s e u m was unnecessary and w o u l d cos t a 'prodigious sum of m o n e y ' . 
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Far f r o m ten a c r e s , t w o would be qui te suff ic ient . As for O w e n ' s absurd 

extravagances such as a n inety- foot whale gal lery , this would make an 

' in to lerable s t e n c h ' . O w e n ' s s c h e m e , he told a se lec t c o m m i t t e e in 

i 8 c 8 , was ' l i t t le m a t u r e d ' , and certa inly ' w o u l d n o t b e c o n v e n i e n t , 

e i ther for the man of sc ience or the genera l p u b l i c ' . An al ternat ive plan 

was proposed by Huxley and his al l ies , in which the natural history 

co l lec t ions could be dispersed. Fossil plants could be placed in K e w 

G a r d e n s , where H u x l e y ' s fr iend the botanist J o s e p h H o o k e r w o r k e d as 

D i r e c t o r , and minerals in the M u s e u m of Pract ical G e o l o g y , w h e r e he 

h imsel f was C u r a t o r . 

But as the par l iamentary c o m m i t t e e r u m b l e d o n , cons ider ing the 

ev idence , an even g r e a t e r cha l lenge , thirty years in the making , lay in 

wait for O w e n . Char les D a r w i n ' s Origin of Species ro l led o f f the presses 

in 1 8 1 7 9 , with a m o d e s t print run . Even the publ isher did not ant ic ipate 

the furore that would ensue and the shock waves that w o u l d r i c o c h e t 

through the gentr i f ied w o r l d of s c i e n c e , sweeping aside long-held values, 

and all w h o cher ished t h e m , including the apparently invulnerable 

Richard O w e n . 

Darwin had watched f r o m the sidelines for years , as scholars had 

wrest led with the g r o w i n g body o f conf l ic t ing ev idence b e t w e e n geo logy 

and the Bib le . He had b e e n profoundly inf luenced by Lyel l ' s b o o k The 

Principles of Geology w h e n voyaging as a naturalist b e t w e e n 18 3 i and 

1 8 3 6 . C o m p a r e d t o C u v i e r ' s inexpl icable ca tas t rophes , Lye l l ' s c o n c e p t 

of s low and steady geological change s e e m e d to fit everything he had 

observed . ' T h e great m e r i t of Principles,' D a r w i n had said, 'was that i t 

a l tered the w h o l e t o ne o f o n e ' s m i n d . ' He had applied Lyel l ' s r igorous 

approach to his o w n observat ions . T h e prevail ing view was that spec ies , 

o n c e c r e a t e d , did not change o v e r t i m e . Af ter al l , the progress ionists — 

for all their ef forts had failed to show o n e species changing into another 

in the fossil r e c o r d . But as D a r w i n had studied an i m m e n s e variety of 

species on his t ravels , he was puzzled by certa in anomal ies . 

W h y did species on ocean ic islands r e s e m b l e those of ne ighbouring 

cont inents , with Afr ican- l ike species in the C a p e V e r d e Islands and South 

Amer ican- l ike species in the Galapagos Islands? S ince the Galapagos and 
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C a p e V e r d e Islands had similar physical condi t ions , why didn ' t G o d 

c r e a t e the same animals for t h e m both? O d d e r sti l l , why would the 

C r e a t o r design dif ferent plants for the di f ferent sides of a mounta in? T h e 

vegetat ion on the east and w e s t sides of the A n d e s , for e x a m p l e , 

d i f fered , although the soil and c l imate w e r e s imilar . 

T h e Galapagos Islands o p e n e d his eyes . Each island had species of 

animals pecul iar to i tsel f and yet re la ted to c rea tures on the o t h e r islands. 

T h e r e w e r e th i r teen di f ferent species of finch a l o n e , each o n e with a 

di f ferent size or shape o f b e a k . W h y would G o d m a k e dif ferent finches 

for each island? Such local ism s e e m e d absurd. H o w much m o r e logical 

to assume that in the slightly di f ferent e n v i r o n m e n t s of each island, 

species had evolved along separate lines f r o m a c o m m o n ances tor . 

B u t , i f s o , what was the m e c h a n i s m ? H o w would n e w species arise in 

these di f ferent e n v i r o n m e n t s ? On his re turn to England, Darwin had 

t u r n e d to convent ional b r e e d i n g to cons ider h o w n e w varieties such as 

the t u m b l e r pigeon o r the r a c e h o r s e w e r e f o r m e d . D o m e s t i c animals 

could be b r e d to favour cer ta in character is t ics of size or shape by 

breeding only f r o m offspring that had the desired traits . By repeat ing this 

'artif icial s e l e c t i o n ' over many g e n e r a t i o n s , the p igeon- fanc ier or horse-

b r e e d e r c r e a t e d n e w b r e e d s . C o u l d the same process o c c u r in nature? 

H o w did Nature se lect? 

In 1 8 3 8 , D a r w i n had read T h o m a s Mal thus ' s Essay on the Principle of 

Population, which s h o w e d h o w populat ion g r o w t h is constantly held in 

c h e c k by l imited r e s o u r c e s . W h i l e m a n ' s populat ion had the potential to 

double in twenty- f ive years , food supply could n o t increase so fast, 

resul t ing in famine and death. D a r w i n had applied this reasoning to 

N a t u r e . Animals , t o o , w e r e in c o m p e t i t i o n o v e r l imited r e s o u r c e s . 

' O w i n g to this struggle for l i fe , any variat ion, h o w e v e r s l ight , ' Darwin 

w r o t e , ' i f it be in any d e g r e e prof i table to an individual of any species . . . 

will tend to the preservat ion of that individual and will general ly be 

inher i ted by its o f f spr ing . ' 

In each ecologica l n i c h e , c o m p e t i t i o n to survive b e t w e e n organisms 

w o u l d favour any character is t ic that could give the offspring an advantage. 

D a r w i n reasoned that o v e r t i m e , these advantageous characterist ics 
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would increase , result ing in an animal that was very di f ferent f r o m its 

r e m o t e ances tors . ' I have called this pr inc ip le , by which each slight vari

at ion, i f useful , i s p r e s e r v e d , by the t e r m Natural S e l e c t i o n , ' he w r o t e , 

' in order to m a r k its re la t ion to m a n ' s p o w e r o f s e l e c t i o n . ' Jus t like the 

'artificial s e l e c t i o n ' o f the b r e e d e r , 'natural s e l e c t i o n ' c o u l d , o v e r count 

less genera t ions , result in n e w f o r m s . 'Natural Se lec t ion is a p o w e r as 

immeasurably super ior to m a n ' s feeb le e f f o r t s , ' D a r w i n o b s e r v e d , 'as the 

works of Nature are to those of A r t . ' Far f r o m a C r e a t o r miraculously 

creat ing all the di f ferent spec ies , the infinite variety of life could be 

explained by the principle of 'Natura l S e l e c t i o n ' . 

Charles D a r w i n was wel l aware o f the debates that p e r m e a t e d 

the Geologica l Soc ie ty and the Royal Soc ie ty in the 1 8 3 0 s and ' 4 0 s ; the 

turmoil c rea ted as each n e w p iece of e v i d e n c e chal lenged ideas on a 

biblical F l o o d , the age of the ear th , the o r d e r and t i m e - s c a l e o f C r e a t i o n . 

He watched as even those he a d m i r e d , l ike Char les Lyel l , t r ied to explain 

away the apparent progress ion of life in the fossil r e c o r d . All the w h i l e , 

Darwin n o t only a c c e p t e d it , he also had a pr inciple to explain what 

could be driving evolut ion . 

As vividly shown by his b iographers Adrian D e s m o n d and J a m e s 

M o o r e , Charles D a r w i n was so ' t o r m e n t e d ' by the impl icat ions of his 

ideas that he re t rea ted to the rural life of a semi- inval id , 'wr i th ing on his 

sick b e d , fearing p e r s e c u t i o n ' . His views impl ied that Man was no longer 

specially c rea ted by G o d , but might have evolved f r o m apes. F e w sc ien

tific leaders seriously bel ieved that M a n could be the p r o d u c t of 

evolut ion , e x c e p t D a r w i n . I f he was c o r r e c t , inte l l igence and moral i ty 

w e r e little m o r e than m e r e acc idents o f n a t u r e ; he ' t r e m b l e d a t his 

innermost t h o u g h t s ' , v iewing h imse l f as ' the D e v i l ' s Chapla in ' . 

For years he ref ined and e x t e n d e d his a r g u m e n t s in s e c r e t . He could 

not br ing h imsel f to conf ide in fr iends such as Lyell unti l 1 8 5 6 . T h e n , 

d e s p i t e I veil 's e n c o u r a g e m e n t , he hesitated to make his views public 

until he rece ived a l e t ter in 1 8 5 8 f r o m another sc ient is t , Alfred Russel l 

W a l l a c e , sett ing out ev idence for evo lut ion . Even then D a r w i n was 

re luctant to publish. He read his proofs for Origin of Species ' amid fits of 

v o m i t i n g ' . In the run-up to publ icat ion in 1 8 5 9 , he descr ibed h i m s e l f as 
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Charles Darwin, 1 8 5 4 . 

' l iving in H e l l ' . Fear ing the a t tent ion that might f o l l o w , he took like-

m i n d e d scientists into his c o n f i d e n c e : J o s e p h H o o k e r , the D i r e c t o r at 

K e w G a r d e n s , and T h o m a s H e n r y H u x l e y a t the School o f Mines . 

H u x l e y was ' surpr ised ' by ' the greatness of the b o o k ' as he read his 

pre -publ i ca t ion c o p y . Antic ipat ing the f u r o r e , he w r o t e to reassure his 

w o r r i e d f r iend: ' I am sharpening up my c laws and beak in readiness . ' 

In the i m m e d i a t e a f termath o f the N o v e m b e r publ icat ion, Charles 

D a r w i n was e x t r e m e l y anxious to k n o w what posi t ion Richard O w e n 

w o u l d take on his ideas. Even friends of the family w r o t e to enquire 

about O w e n ' s verdic t . ' D e a d against us, I f e a r , ' Darwin repl ied. To his 

re l ie f , O w e n ' s i m m e d i a t e reac t ion was n o t hos t i l e , but ambiguous to the 

point o f even s e e m i n g favourable . 

W h e n h e m e t D a r w i n i n D e c e m b e r 1 8 5 9 , O w e n praised him for his 

original ideas on the f o r m a t i o n of spec ies . O w e n did not accept that Man 

was a t ransmuted ape , but in the Origin D a r w i n had only hinted at M a n ' s 
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relat ionship with apes. He was eager to build bridges with the famous 

anatomist , and it is possible that O w e n may have imagined that there was 

s o m e c o m m o n ground b e t w e e n t h e m : each step in D a r w i n ' s evolut ion 

could still be planned by G o d . Behind the s c e n e s , O w e n even capitalised 

on the e x c i t e m e n t genera ted by Origins to p r o m o t e his o w n cherished 

aims for a natural history m u s e u m . ' T h e w h o l e intel lectual w o r l d this 

year has been exc i ted by a b o o k on the origin of s p e c i e s , ' O w e n r e p o r t e d 

to a parl iamentary c o m m i t t e e . 'Vis i tors c o m e to the British M u s e u m and 

they say, " L e t us see all these varieties of p igeons : w h e r e is the t u m b l e r , 

w h e r e is the p o u t e r ? " and I am obl iged to say with s h a m e , "I can show 

you none o f t h e m . ' " 

But in the ensuing m o n t h s , O w e n , w h o had just b e e n knighted , 

rece ived a series of o b j e c t i o n s f r o m rel igious and scienti f ic leaders . T h e 

R e v e r e n d Adam Sedgewick in C a m b r i d g e was o n e o f many w h o w e r e 

outraged, even anguished, a t the mater ia l is t ic impl icat ions of natural 

se lec t ion . I t was inconce ivable to him that n e w spec ies , including M a n , 

arose f r o m a series of r a n d o m events in n a t u r e , n o t G o d ' s wil l . 

According to the C h u r c h , G o d had crea ted M a n in his o w n i m a g e . I f 

Darwinism w e r e a c o r r e c t t h e o r y , this w o u l d imply that G o d was an ape 

- an utter ly b lasphemous idea. T h e e x p l o r e r L iv ingstone , the D u k e of 

Argyll , then the L o r d Privy Seal and o t h e r leading polit icians such as 

Gladstone , looked t o O w e n for guidance o n the n e w b io logy . Even 

Charles Lyel l , w h o abhorred ' p a r s o n d e d ' s c i e n c e , was opposed to 

anything 'which tended to break d o w n the barr ie r b e t w e e n Man and the 

rest o f the animal w o r l d ' . 

W h i l e Darwin re t rea ted to the sanctuary o f his h o m e a t D o w n H o u s e 

in K e n t , T h o m a s H u x l e y shrank f r o m no oppor tuni ty to spell out c learly 

the implicat ions of Origins. In his Royal Insti tution l e c t u r e of February 

i 8 6 0 , b e f o r e a distinguished audience including O w e n , he discussed 

M a n ' s relat ionship to the apes , highlighting similari t ies . O w e n was 

furious; he had always sought to show that M a n was zoological ly dist inct 

f r o m the animals. T h o s e seeking to r e c o n c i l e the findings of sc ience with 

the i r be l ie f in the Bible faced a te r r ib le d i l e m m a . H o w could the 

' m o n k e y theory ' fit with C r e a t i o n in Genesis? O w e n was the obvious 
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scienti f ic leader w h o could surely be re l ied upon to e x p o s e the Haws in 

D a r w i n ' s thinking: ' T h e high authori ty o f Professor O w e n in the scien

tific w o r l d renders every de l iberate opinion p r o n o u n c e d by him a m a t t e r 

of i m p o r t a n c e , ' dec lared the Manchester Spectator. 

As the furore c o n t i n u e d , O w e n could no longer shel ter behind the 

ambiguous language he had used for so long. T h e Manchester Spectator, in 

rev iewing o n e of his l ec tures as early as 1 8 4 9 , had highlighted the fact 

that he appeared to be l ieve in natural laws: 'R ichard O w e n undertakes 

to d e m o n s t r a t e scientif ical ly that the arms and legs of the human race are 

the later and higher d e v e l o p m e n t s of the r u d e r wings and fins of the 

ver tebra ted animals . . . h e conc ludes that G o d has not peopled the globe 

by successive c r e a t i o n s , but by the operat ion of general l a w s . ' 

Fo l lowing this , O w e n had s o m e t i m e s emphasised ' creat ive ac ts ' and 

at o t h e r t i m e s r e f e r r e d to i l l -defined ' s e c o n d a r y ' laws of na ture , which 

he thought w e r e preorda ined by G o d . As recent ly as 1 8 5 8 , in his presi

dential address to the B A A S he had stated that rept i les and m a m m a l s 

w e r e f o r m e d on the basis o f ' the cont inuous operat ion o f Creat ive 

p o w e r ' , or 'the continuous operation of the ordained becoming of "living 

things'" (his i ta l ics) . But by his o w n admission he was silent as to the 

nature or m o d e of that ' c o n t i n u o u s creat ive o p e r a t i o n ' . W h a t did this 

mean? E v e r y o n e was wait ing for the ' N e w t o n of Natural His tory ' to 

dec lare his hand. 

It s e e m s likely that , as O w e n grappled with D a r w i n ' s Origins, jealousy 

may have c louded his j u d g e m e n t . N o t k n o w n for his generous t rea tment 

of r ivals, he could only feel ec l ipsed by the astonishing breadth and 

clarity o f D a r w i n ' s a r g u m e n t s . Although his long-awaited review of 

April i 8 6 0 did not expl ic i t ly oppose an origin of species by natural law, 

to the Darwinians it appeared every bit as damning as they had feared. 

T h e original observat ions , o r ' g e m s ' , in D a r w i n ' s thesis , O w e n 

w r o t e , w e r e ' f e w indeed and far a p a r t ' . Natural se lect ion failed to 

explain the ' m y s t e r y of m y s t e r i e s ' - the or igin of species - any b e t t e r 

than exis t ing theor ies ; indeed for the m o s t part i t ' rests on a purely 

con jec tura l bas is ' . W h e r e was the p r o o f that all ' the beings that ever 

lived on this earth have d e s c e n d e d , by way of "Natural S e l e c t i o n " f rom 
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a . . . miraculously c rea ted primordial f o r m ? ' he d e m a n d e d . Even if 

there w e r e such proof , this still did n o t explain the original C r e a t i o n . 

Darwin was as mystical in explaining h o w the first living beings had 

sprung to life as any of his p r e d e c e s s o r s . 

O w e n was even m o r e enraged that D a r w i n and his ' shor t - s ighted ' 

fo l lowers misrepresented al ternat ive ' C r e a t i o n i s t ' v i e w s , feel ing that his 

o w n ideas of the cont inuous opera t ion of a secondary law preordained by 

G o d had been trivialised. His grea tes t disgust was for those of D a r w i n ' s 

fo l lowers w h o gleefully espoused the not ion that Man might be 

descended f r o m apes. To anyone w h o ' d e e m s h i m s e l f devoid o f soul , a s 

the brute that p e r i s h e t h , ' he w r o t e , such a not ion ' m a y be suff icient 

and he need c o n c e r n h i m s e l f no fur ther about his o w n relat ions to a 

C r e a t o r ' . But for O w e n such ideas w e r e an 'abuse of s c i e n c e ' , and 'a 

degradat ion ' of thinking c o m p a r a b l e to L a m a r c k ' s ideas on trans

mutat ion in Revolut ionary F r a n c e . Natural se lec t ion , he c o n c l u d e d , had 

'frail foundat ions ' and led to 'false ph i losophy ' . 

Darwin was w o r r i e d . He cons idered O w e n ' s r e v i e w highly damaging. 

As a c lose friend of Pr ince A l b e r t , and e m b r a c e d by the powerfu l Anglican 

hierarchy, O w e n was a power fu l e n e m y . ' I t is painful to be hated in the 

intense degree with which O w e n hates m e , ' D a r w i n w r o t e to a f r iend; 

' the Londoners say he is mad with envy because my b o o k has been talked 

a b o u t . ' Even though O w e n was n o t a Crea t ion is t the sides b e c a m e 

polarised, with Darwin and his s u p p o r t e r s , ' the D e v i l ' s Disc ip les ' Huxley 

and H o o k e r , standing in opposi t ion to O w e n , w h o was trying to uphold 

traditional values. 

T h e i r ideological clash c a m e to a head on Saturday 3 0 J u n e i 8 6 0 . It 

took place in O x f o r d , the h o m e of the c lergy and the chosen site for the 

annual m e e t i n g for the British Associat ion for the A d v a n c e m e n t of 

Sc ience . O n l y t w e n t y years previously Richard O w e n had b e e n the 

undisputed star o f the organisat ion, the chosen p r o t e g e of the B A A S . 

N o w , according to the legend in part c rea ted bv the Darwinian c a m p , 

the B A A S m e e t i n g was to p r o v e a decisive turn ing-point for the 

supporters o f the old o r d e r . 

T h e Bishop o f O x f o r d , Samuel W i l b e r f o r c e unchari tably n icknamed 
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' Soapy S a m ' — was due to talk on botany and zoo logy . Professor John 

D r a p e r , o f N e w Y o r k Univers i ty , had been invited to lec ture on 

D a r w i n i s m . Richard O w e n , w h o had stayed with the Bishop the night 

b e f o r e , was widely bel ieved to have c r a m m e d him 'up to the throat ' 

with the best a r g u m e n t s against D a r w i n . R u m o u r s w e r e Hying that the 

Bishop intended to ' smash D a r w i n ' . This was to be an 'open clash 

b e t w e e n Sc ience and the C h u r c h ' . A lmost a thousand people c r o w d e d 

into the l ibrary to wi tness the f ight. D a r w i n h imse l f was t o o sick to 

a t tend . 

Af ter Professor D r a p e r ' s c o n t r i b u t i o n , the c lergy ' shouted lustily for 

the B i s h o p ' . Samuel W i l b e r f o r c c rose and del ivered his address in 

which , according to D a r w i n ' s s u p p o r t e r s , 'he said not a syllable but what 

was in the [ O w e n ' s ] R e v i e w . . . was c o a c h e d up by O w e n and k n e w 

nothing . . . r idiculed Darwin badly and H u x l e y savagely ' . 

O f the n u m e r o u s accounts o f what happened n e x t , the essence o f the 

story can be dist i l led. W h e n 'Soapy S a m ' had quite f inished, he turned 

grandly to T h o m a s Huxley and 'begged to k n o w , was i t through his 

grandfather or his g r a n d m o t h e r that he c la imed his descent f r o m a 

m o n k e y ? ' W h e r e u p o n , H u x l e y , i t is a l leged, 'emphat ical ly striking his 

hand upon his k n e e , e x c l a i m e d " the Lord hath del ivered him into mine 

hands" ' . S lowly and del iberate ly he r o s e , and p r o c e e d e d to out l ine all 

the ev idence that supported D a r w i n ' s ideas. ' T h e batt le w a x e d hot . . . 

and the e x c i t e m e n t i n c r e a s e d , ' accord ing to eyewi tnesses . Finally 

H u x l e y , w h o was 'whi te with a n g e r ' , built up to his shocking finale: 

' h e w o u l d n o t be ashamed to have a m o n k e y for his a n c e s t o r ; but he 

w o u l d be ashamed to be c o n n e c t e d with a man w h o used great gifts to 

o b s c u r e the t r u t h ' . 

A c c o r d i n g to Macmillan's Magazine, ' the ef fect was t r e m e n d o u s . Lady 

B r e w s t e r fainted and had to be carr ied o u t . ' As the furore cont inued , 

Admiral Fitz R o y , w h o had captained the Beagle thirty years ear l ier , 

s tood s o l e m n l y a m o n g the audience , raised an i m m e n s e Bible above his 

head and ' i m p l o r e d the audience to be l ieve G o d rather than M a n ' . 

Such dramat ic s c e n e s , re layed across England, highlight the outrage 

felt by leaders of soc ie ty . Natural s c i e n c e and re l ig ion, for so long 
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strained par tners , had finally b e c o m e i r r e c o n c i l a b l e . Richard O w e n , 

w h o had ear l ier e m b r a c e d the conc i l ia tory path of W i l l i a m Buckland in 

the Bridgewater Treatises, s e e m e d to be t r a p p e d , struggling to shore up the 

values of early Victor ian England against the onslaught of evolut ionist 

thinking. All his l i fe , his theor ies had revolved around a Div ine C r e a t o r . 

Even though his views had changed o v e r t i m e and w e r e increasingly 

ambiguous , he could not c o n t e m p l a t e a N a t u r e w i t h o u t the guiding hand 

o f G o d . F o r him the w o r k s o f N a t u r e w e r e , i n the w o r d s o f the psa lm, 

' te l l ing the glory of G o d ' . Al though he did n o t be l ieve that the Divinity 

separately made each c r e a t u r e , for O w e n the di f ferent f o r m s o f c reat ion 

expressed Divine laws. 

N o w the ground shifted fast, with D a r w i n ' s supporters adept a t 

moving on to points w h e r e O w e n ' s thinking was m o s t myst ica l , such as 

his secondary creat ive laws. T h e m o s t forceful and pers is tent opposi t ion 

c a m e f r o m T h o m a s H u x l e y . O w e n had finally m e t his m a t c h . H u x l e y 

c o r n e r e d him on his weaknesses , goading him at every o p p o r t u n i t y , the 

onslaught culminat ing in a b i t t e r e x c h a n g e on M a n ' s relat ionship 

with apes , which was fought o u t very publ ic ly , o n c e again in the forum 

o f the B A A S . 

O w e n had always sought to highlight d i f ferences in human and ape 

anatomy. He a imed to separate M a n f r o m N a t u r e by showing the 

uniqueness o f the human brain , ' f o r the service o f the s o u l ' . His argu

m e n t res ted on his c laim that t h e r e w e r e t h r e e anatomica l features that 

w e r e only found in humans : a th i rd , or p o s t e r i o r , lobe in the cerebra l 

hemispheres ; s t ructures k n o w n as the ' p o s t e r i o r c o r n u ' , in the lateral 

ventr ic le ; and a small internal r idge k n o w n as the 'h ippocampus m i n o r ' . 

Through his a lmost exc lus ive access to the s p e c i m e n s at the Zoologica l 

Society O w e n had b e c o m e o n e o f the very f e w authori t ies o n pr imates , 

and for years no o n e had b e e n able to chal lenge h i m . 

Huxley began by surveying cont inenta l l i t e ra ture . Dissect ions on 

m o n k e y brains did n o t appear to support O w e n ' s v iews . His friends at 

the Universi ty C o l l e g e Hospital in L o n d o n dissected the brains of 

c h i m p s , again conf i rming H u x l e y ' s suspic ions . T h e soul o f M a n could 

not be found in any dist inct feature 'which could be we ighed , or 
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m e a s u r e d , drawn or f igured, calculated in inches and o u n c e s ' . T h e argu

m e n t r u m b l e d on at the B A A S in O x f o r d , and the fol lowing year in 

M a n c h e s t e r . H u x l e y was cer ta in that O w e n had m a d e 'a prodigious 

b lunder . . . h e will b e the laughing s tock o f all the cont inental 

a n a t o m i s t s ' . 

T h e n , af ter O w e n ' s B A A S presentat ion in C a m b r i d g e in 1 8 6 3 , 

H u x l e y c a m e d o w n ' l ike the w o l f on the f o l d ' , to the delight o f the press , 

which reve l led in parodying the fight. He proved there was nothing 

anatomical ly unique in the human brain . His research showed that not 

only did these t h r e e special anatomical features exis t in apes, but they 

w e r e s o m e t i m e s even b e t t e r deve loped than in m a n . He highlighted 

O w e n ' s 'grave e r r o r s ' and the ' u t t e r baselessness ' of his assert ions, 

which had enabled this ' p r e p o s t e r o u s c o n t r o v e r s y ' to drag on for t w o 

years . 

An a n o n y m o u s satire of the i r a r g u m e n t , A Sad Case, Recently Tried 

before the Lord Mayor, Owen vs Huxley, was published in 1 8 6 3 . 

T h o m a s H u x l e y , wel l k n o w n about t o w n in c o n n e c t i o n with 

m o n k e y s , and Richard O w e n , in the old b o n e and bird stuffing 

l ine , w e r e charged by P o l i c e m a n X with causing a disturbance 

. . . H u x l e y was snapping his f ingers at O w e n and tel l ing him he 

was only a l ittle b e t t e r than an ape . . . Huxley had got a beast 

o f a m o n k e y and said t ' w a s his grandfather . . . he put the beast 

as near as e v e r he could to O w e n and kept singing out ' L o o k at 

' e m , a 'nt they like as peas? ' . . . O w e n behaved u n c o m m o n 

plucky , though his heart s e e m e d b r o k e . He tr ied to give Huxley 

as g o o d as he gave , but he could n o t , and s o m e p e o p l e c r i e d , 

' S h a m e , ' and ' h e ' s had e n o u g h . ' N e v e r saw a m a n so mauled 

b e f o r e . ' T w a s the m o n k e y that w o r r i t e d h i m , and H u x l e y ' s 

crying o u t , ' T h e r e they are - b o n e for b o n e , t o o t h for tooth and 

their brains o n e as g o o d as t ' o t h e r . 

In the same year H u x l e y ' s o w n b o o k , Man's Place in Nature, was 

publ ished. He summar ised the ev idence that M a n , far f r o m being a 
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Cartoon of Richard Owen riding a Megatherium skeleton. 
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special c r e a t i o n , could be placed in Nature just like the o t h e r beasts of 

the field. Ignoring Vic tor ian r e p u g n a n c e at the idea, Huxley showed that 

M a n ' s ancestors w e r e the gori l la and the orang-utan . He took the o p p o r 

tunity to s n e e r at O w e n ' s metaphysical language, such as his cher ished, 

m u c h repeated but undec ipherable a x i o m : ' the cont inuous operat ion o f 

the ordained b e c o m i n g of organic f o r m s ' . 'It i s o b v i o u s , ' scofled 

H u x l e y , ' that it is the first duty of a hypothesis to be intel l igible , and this 

. . . may be read b a c k w a r d s , or forwards , or s ideways, with exact ly the 

same a m o u n t o f s igni f icat ion. ' 

Hosti l i ty b e t w e e n the t w o m e n reached the point w h e r e Huxley used 

his p o w e r to oust O w e n f r o m key c o m m i t t e e s w h e r e he had reigned 

s u p r e m e for decades . In 1 8 6 1 , w h e n H u x l e y was appointed on to the 

Zoolog ica l Soc ie ty C o u n c i l , O w e n p r o m p t l y stepped d o w n . W i t h i n a 

y e a r , H u x l e y t o o k act ion t o b l o c k O w e n ' s m o v e o n t o the Royal Society 

C o u n c i l . O w e n , for so long undisputed king of these es tabl ishment insti

tu t ions , having used his p o w e r to blight promis ing careers such as R o b e r t 

G r a n t ' s t w e n t y years ear l ie r , n o w found h imse l f the hapless vict im of 

s imilar m a n o e u v r e s . At the Royal S o c i e t y , Huxley c la imed the Counci l 

should n o t admit O w e n , s ince he was 'guilty of wilful and del iberate 

f a l s e h o o d ' . T h e change in for tunes was so fast that , by 1 8 6 2 , O w e n ' s 

s t ronghold at the Royal C o l l e g e fell to the evolut ionis ts , as Huxley 

h i m s e l f was h o n o u r e d with O w e n ' s f o r m e r t i t le : Hunter ian Professor . ' I 

d o n ' t k n o w what o u r i l lustrious p r e d e c e s s o r will say , ' scoffed H u x l e y ' s 

fr iends. 

O w e n ' s gi lded reputat ion tarnished rapidly, his downfal l inex

tr icably l inked with D a r w i n ' s r ise . T h e Bridgewater Treatises, for so long 

his inspirat ion, w e r e n o w l a m p o o n e d as the Bilge-water Treatises. O w e n 

was por t rayed in Vanity Fair as ' O l d B o n e s ' , and even descr ibed as a 

' s imple minded c r e a t u r e ' . F o r Punch readers he was dismissed in a few 

verses: 

N e x t H u x l e y repl ies 

T h a t O w e n he lies 

And garbles his Latin q u o t a t i o n ; 
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T h a t his facts are n o t n e w 

His mistakes n o t a f e w , 

D e t r i m e n t a l to his reputa t ion . 

As Charles D a r w i n ' s ideas cont inued to gain m o m e n t u m , soon Richard 

O w e n ' s o w n crea t ion , the mighty dinosaurs , w e r e w r e s t e d f r o m his 

c a r e . T h o m a s H u x l e y , always on the a t tack , sought to place t h e m 

within an evolut ionary f r a m e w o r k . W e r e dinosaurs suddenly in t ro 

duced upon the ear th ' s sur face , as O w e n had w r i t t e n in 1 8 4 2 ? In the 

early 1 8 6 0 s , the weight of ev idence suppor ted this v i e w . Iguanodon and 

o t h e r s tupendous m o n s t e r s o f the M e s o z o i c era s e e m e d t o appear f r o m 

n o w h e r e in the fossil r e c o r d . T h e great e x c i t e m e n t p r o m p t e d by the 

discovery of rept i les in the Elgin sandstone had evaporated w h e n the 

rocks w e r e c o r r e c t l y posi t ioned in the s e q u e n c e of s trata . Far f r o m 

being Devonian in age , the Elgin r o c k s w e r e f o r m e d in the later Triass ic 

per iod . So w h e r e w e r e the pr imit ive rept i les — the ances tors of the 

dinosaurs? 

In the early 1 8 6 0 s , the endless d e m a n d for fuel to feed the industrial 

revolut ion drove miners d e e p e r into the r ich coa l - seams o f the n o r t h . 

Fragments o f strange pr imit ive c rea tures began to e m e r g e f r o m this 

b lackened C a r b o n i f e r o u s w o r l d of anc ient swamps and giant forests . 

H e r e w e r e fossils like fish, but with s tumpy legs and feet instead of fins. 

T h e s e w e r e the earl iest amphibians , locked in their i rons tone graves 

around the coal f o r m e d an untold n u m b e r of years ago . 

At the School o f M i n e s , H u x l e y studied the e v i d e n c e . He was par

ticularly interes ted in a group k n o w n as ' L a b y r i n t h o d o n t s ' , which had 

highly convoluted foldings in the e n a m e l of their t e e t h , l ike a labyrinth 

in c ross -sec t ion . T h e i r skeletal character is t ics w e r e u n e x p e c t e d l y like 

rept i les . I n 1 8 6 1 , only three g e n e r a o f E u r o p e a n Carboni ferous 

Labyrinthodonts w e r e k n o w n . By 1 8 6 c , H u x l e y was wri t ing to Lyell to 

inform him of s o m e ' thirty g e n e r a o f Labyr inthodonts k n o w n f r o m all 

parts o f the w o r l d ' . 

I t t o o k t i m e for a pat tern to e m e r g e , for the f ish to be disentangled 

f r o m the amphibians. S o m e Labyrinthodonts w e r e aquatic and could be as 
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large as al l igators. O t h e r s had stout legs with a sprawling gait that would 

have enabled t h e m to m o v e wel l on land. Gradual ly , a p ic ture began to 

f o r m . T h e D e v o n i a n p e r i o d , w h e n f i shes d o m i n a t e d ancient seas, had 

b e e n f o l l o w e d by the C a r b o n i f e r o u s per iod w h e n creatures began to 

sl i ther out o f the w a t e r . W i t h their short , sturdy legs , amphibians n o w 

t o o k the i r f i rs t c rawl ing steps on to the land. 

H u x l e y did n o t s top t h e r e . If amphibians such as Labyrinthodonts w e r e 

the predecessors of the great rept i l es , what w e r e the i r descendants? In 

the autumn o f 1 8 6 7 , he visited the Ashmolean M u s e u m to see 

Buck land ' s c o l l e c t i o n of Megalosaurus b o n e s . A m o n g the fossils, he was 

impressed by the bird-like s t ruc ture of s o m e of the dinosaur pelvic b o n e s . 

Th is was beginning to fit ev idence f r o m A m e r i c a . A n e w dinosaur had 

b e e n ident i f ied, n a m e d Hadrosaurus, which f r o m the configurat ion of the 

ske le ton was clearly bipedal . Even m o r e b izarre , huge fossil footprints 

had b e e n found, 18 inches long and r e s e m b l i n g the tracks of giant birds, 

e m b e d d e d in the Tr iass ic r o c k . W a s this ' N o a h ' s raven ' as repor ted in 

the press , or the footpr ints o f early dinosaurs? 

H u x l e y b e c a m e intr igued with the bold idea that dinosaurs w e r e , in 

s o m e w a y , the p r e d e c e s s o r s o f m o d e r n birds . H e w e n t back t o the 

British M u s e u m to view M a n t e l l ' s co l l ec t ion of Iguanodon b o n e s , and 

real ised, as Mante l l had a r g u e d , that the animal could be r e c o n s t r u c t e d 

as a bipedal c r e a t u r e : 'a sor t of cross b e t w e e n a c rocodi le and a 

k a n g a r o o , with a cons iderable t o u c h of bird about the pelvis and legs , ' 

he said. H u x l e y was helped in his analysis by the sensational discovery of 

a small carnivorous dinosaur , cal led Compsognathus, in the Jurassic rocks 

of Bavaria. Lit t le m o r e than t w o feet in length , this bipedal carnivore had 

m a r k e d bird- l ike features . 'Notwi ths tanding its small s ize , ' he w r o t e , 

' this rept i le m u s t , I th ink , be placed a m o n g or c lose to the Dinosauria ; 

but i t is still m o r e b ird- l ike than any of the animals which are ordinarily 

included in this g r o u p . ' 

He began to out l ine a bold classification showing h o w 'all living beings 

have b e e n evolved o n e f r o m the o t h e r ' . T h e r e can b e n o doubt , Huxley 

o b s e r v e d , ' that the h ind-quarters o f the Dinosauria wonderful ly 

approached birds in their general s t r u c t u r e ' . W i t h remarkab le insight he 
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t raced birds back , through large , flightless ances tors , to the dinosaurs of 

the M e s o z o i c e ra . ' T h e road f r o m Rept i les to Birds i s by way of D i n o -

sauria, ' he to ld a friend in January i 8 6 8 . T h e n e x t m o n t h , he presented 

his c o m p e l l i n g ideas on 'Animals which are m o s t nearly in termedia te 

b e t w e e n Birds and R e p t i l e s ' b e f o r e the Royal Inst i tut ion. At last, 

dinosaurs w e r e beginning to fit into the his tory of life on ear th , wi th 

amphibian forebears and birds for descendants . T h e y w e r e no longer 

' c r e a t e d ' by G o d as fitting beasts for the pr imit ive g l o b e , ' r e j o i c i n g ' in a 

c o m p l e x reptil ian f o r m which had since d e g e n e r a t e d . O w e n ' s very 

reason for inventing the mighty Dinosauria was evaporat ing fast. 

Although O w e n did n o t accept H u x l e y ' s classif ication, he did not 

discount all the ev idence for evo lut ion . He t r ied to s teer a path that 

a l lowed for a 'divinely p lo t ted path of adaptive c h a n g e s ' . His o b j e c t i o n s 

cent red on the idea that change was b r o u g h t about r a n d o m l y , by 

'natural s e l e c t i o n ' . He a imed to avoid the o p p o r t u n i s m of N a t u r e and 

retain Divine intent ion ; grand Divine laws o r d e r e d the mater ia l w o r l d . 

For O w e n , dinosaurs w e r e not an acc ident o f n a t u r e , but he did accept 

that ' there was a certa in systemat ic regulari ty in the o r d e r of the i r 

appearance ' . 

O n e b y o n e , O w e n ' s cher ished not ions o n the dinosaurs w e r e seen t o 

fall apart . T e n years af ter H u x l e y l ec tured at the Royal Inst i tut ion on 

their evolut ionary his tory , a spectacular discovery in Be lg ium proved 

beyond doubt that O w e n had w r o n g l y i n t e r p r e t e d the shape of the 

dinosaurs. In 1 8 7 8 , coal m i n e r s a t Bernissart w o r k i n g m o r e than o n e 

thousand feet underground realised they had dril led through s o m e giant 

b o n e s . E x p e r t s w e r e s u m m o n e d f r o m the M u s e e Royal d ' H i s t o i r e 

Nature l le de Belg ique . A n o t h e r tunnel was excavated o n e hundred feet 

l o w e r than the first. T h i s , t o o , conta ined fossil b o n e s . T h e y had un

covered the ghostly remains of the first dinosaur graveyard — a mass 

grave of Iguanodons. 

T h e bones w e r e excavated and taken to the Chapel le S a i n t - G e o r g e s in 

Brussels . Beneath the G o t h i c arches and stained-glass w i n d o w s , they 

w e r e reassembled : the f e m u r , t ibia , c law b o n e s , the b o n e s o f the massive 

pelvis and shoulder , the v e r t e b r a e . As the first ent i re ske le ton t o o k 
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shape, Iguanodon finally e m e r g e d f r o m its hidden past. Gideon Mante l l , 

f ired by J a m e s Park inson ' s w o r d s all those years ago , had always longed 

for jus t a few c o n n e c t e d p o r t i o n s of s k e l e t o n . T w e n t y - f i v e years after his 

death , the Belgian researchers produced th i r ty -one ske le tons , the blue

print for which Mante l l had sacrif iced so m u c h . 

O n e g lance a t the ske le tons c o n f i r m e d the bipedality o l ' I g u a n o d o n . Far 

r e m o v e d f r o m O w e n ' s f o u r - f o o t e d r e c o n s t r u c t i o n for the Crystal 

Pa lace , several features of the anatomy of the pelvis and the l imbs 

c o n f i r m e d the m o r e upright pos ture suggested by his rivals, first Mantel l 

and later H u x l e y . T h e specialist t e a m , led by the naturalist Louis D o l l o , 

could c o n f i r m many of M a n t e l l ' s o t h e r i n f e r e n c e s , such as his in terpre

tat ion of the v e r t e b r a e and t e e t h and his suggestion that the forearms 

w e r e used for seizing and grasping food . 

Both O w e n and Mante l l had wrongly in terpre ted the great bony 

spike . Th is was n o t a nose h o r n , as in a r h i n o c e r o s , but formed the base 

of a huge spike on the t h u m b used for d e f e n c e . T h e tail , t o o , could be 

used as a w e a p o n , for striking any a t tacker . D o l l o showed there was a 

la t t ice- l ike a r r a n g e m e n t of t endons crossing the ver tebrae of the tail , 

c o n f e r r i n g both s trength and rigidity. F o r decades , Mantel l and O w e n 

had had to guess the size of the beast by compar i sons with o ther 

c r e a t u r e s . D o l l o could simply m e a s u r e the b a c k b o n e and prove that the 

ske le tons ranged f r o m 13 to 30 fee t in length . His thir ty-year study of 

the c r e a t u r e s in the Belgian mass grave has m a d e Iguanodon o n e of the 

b e s t - k n o w n dinosaurs . 

W i t h n e w dinosaur d iscover ies , even O w e n ' s classification b e c a m e 

inadequate and out o f da te . W h e n O w e n c r e a t e d the dinosaurs , his 

classif ication was based on only t h r e e f o r m s , Megalosaurus, Iguanodon and 

Hjlaeosaurus, which w e r e placed t o g e t h e r as a single g r o u p . But in 

A m e r i c a , the end of the Civil W a r brought an era of rapid g r o w t h and 

e x p l o r a t i o n . T r a i n lines w e r e built that spanned the c o n t i n e n t . Vast n e w 

fossil f ie lds w e r e f o u n d , heralding the spectacular dinosaur 'gold rush ' . 

T w o leading A m e r i c a n palaeontologis ts , Edward C o p e and Othnie l 

M a r s h , n a m e d o v e r o n e hundred and thirty n e w dinosaur species . An 

astonishing array of m o n s t e r s began to surface f r o m the M c s o z o i c w o r l d : 
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Diplodocus, Thceratops, Stegasaurus, Apatosaurus, AUosaurus, Ceratosaurus, 

Camptosaurus and Brontosaurus. C o p e and Marsh revea led the i m m e n s e 

variety of life during this e ra : plated dinosaurs like Stegasaurus, heavily 

a r m o u r e d rept i les like Thceratops and Nodosaurus, h o r n e d dinosaurs , duck

bills such as Trachodon, n e w carnivores and h e r b i v o r e s . Many of their finds 

w e r e c o m p l e t e ske le tons , enabl ing a c o r r e c t in terpre ta t ion o f their f o r m . 

T h e i r n e w discoveries rapidly outs t r ipped O w e n ' s in terpre ta t ions . 

Dinosaurs that O w e n be l ieved w e r e aquat ic w e r e redef ined as t e r r e s 

trial . S o m e of the rept i les they found w e r e far larger than anything 

O w e n had ant ic ipated. T h e thigh b o n e of M a r s h ' s Titanosaurus a lone was 

eight feet long; s o m e m o n s t e r s that they p r o d u c e d w e r e sixty feet long . 

Both C o p e and Marsh , like H u x l e y , a t t e m p t e d evolut ionary classifi

cat ions , as m o r e ev idence e m e r g e d that dinosaurs evolved f r o m 

primitive amphibians . Af ter visiting the Crystal Palace dinosaurs on a 

European tour in the i 8 9 0 s , O t h n i e l Marsh m o c k e d O w e n ' s famous r e 

creat ions : 'so far as I can judge there is nothing like unto t h e m in the 

heavens or on the ear th , or in the waters under the e a r t h ' . 

Richard O w e n was left b e h i n d , an increasingly frail f igure w h o lived to 

see his sc ience o v e r t a k e n by n e w ideas. He surfaced occasional ly to 

lec ture on dinosaurs or o t h e r e x t i n c t animals , but for the last few years 

of his life his main p r e o c c u p a t i o n was to last long enough to see the 

comple t ion of his Natural History M u s e u m in South K e n s i n g t o n . 'As my 

strength fails and 1 feel the t e r m of my labours drawing nigh, h o w I long 

to see the conclus ion of their main a i m ! ' he told a f r iend. He nursed his 

bronchit is by the f ireside, 'hoping still to survive to see the a r r a n g e m e n t 

in systematic o r d e r of the national t reasures of natural history in the i r 

noble n e w bui lding ' . 

W h e n the cons t ruc t ion was c o m p l e t e in 1 8 8 0 , the s tooped figure o f 

Richard O w e n , supported by his favourite curiously carved s t ick , could 

be seen fussing around the co l l ec t ions and supervising their display. As 

he mingled a m o n g the remains of the dinosaurs , f re t t ing o v e r details o f 

glazes or posi t ion, he s e e m e d to have b e c o m e a lmost indistinguishable 

f r o m the relics around h i m . 
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R i c h a r d O w e n . 

Intr iguingly, a n u m b e r of fossils f r o m G i d e o n M a n t e l l ' s co l lec t ion 

n e v e r reached the gal ler ies o f the grand n e w Natural History M u s e u m , 

b u t w e r e sent to o t h e r m u s e u m s as gifts or exchanges . Given what we 

k n o w about O w e n ' s c h a r a c t e r , i t s e e m s quite plausible that this dispersal 

of M a n t e l l ' s t reasured c o l l e c t i o n might have re f lec ted the final phase of 

his v ic tory o v e r M a n t e l l . O f the r e c o r d e d t ransfers , s o m e o f these w e r e 

presented to the M u s e u m of Sc ience and Art in D u b l i n , o thers to the 

C h e l t e n h a m C o l l e g e , the Sevil le M u s e u m , M a r l b o r o u g h Col lege and 

the S t ree t M u s e u m . Several Mantel l ian spe c im e ns myster iously r e 

appeared in the c o l l e c t i o n of the Royal C o l l e g e of Surgeons . S ince the 
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fossils in the transfers w e r e f r o m the Ti lgate F o r e s t , even the Iguanodon, 

i t is possible that O w e n t o o k s o m e satisfaction in ensuring that no o n e 

could e v e r see all on o n e site the weight of ev idence provided by Mante l l 

that had helped to inspire his o w n ideas on the dinosaur . 

O w e n also t r iumphed in his bat t les for funds for the n e w m u s e u m . 

Backed by W i l l i a m G l a d s t o n e , this was indeed a cathedral to N a t u r e . 

T h e centra l gallery was vast, with G o t h i c d e c o r a t i o n , and d o m e d ceil ings 

large enough for the ent i re ske le ton of a whale to be m a n o e u v r e d into 

the entrance hall , as he had always wished. But in the decades i t t o o k to 

build the m u s e u m , the natural sc iences themse lves had fundamental ly 

changed, e m b r a c i n g a mater ia l i sm that was shocking to O w e n . As he 

took his place as D i r e c t o r , he was qui te a lone . His wife Caro l ine had 

died, after a p r o t r a c t e d i l lness. T h e scient i f ic c o m m u n i t y had m o v e d on 

wi thout h i m . 

I t t o o k o n e strange and very personal event to f ina l ly shatter O w e n ' s 

peace of m i n d . Short ly af ter the m u s e u m was o p e n e d to the publ ic , his 

only chi ld, W i l l i a m , c o m m i t t e d suic ide . O n 1 3 M a r c h 1 8 8 6 , h e w e n t 

down to the T h a m e s near his h o m e in M o r t l a k e , r e m o v e d his hat and 

carefully placed his purse , watch and address card ins ide , and left i t on 

the bank. His body was re t r ieved f r o m the r iver by pol ice the n e x t day. 

T h e tragedy was inexpl icable t o O w e n . W h e t h e r W i l l i a m felt t o o 

intensely his fa ther ' s ' l a m e n t a b l e coldness of h e a r t ' , or was b u r d e n e d by 

a j o b that held no interest for h im and by the demands of a large family, 

the reasons remain u n k n o w n . This u n e x p e c t e d e v e n t , in addition to 

everything e lse , proved to be the final shock f r o m which O w e n n e v e r 

r e c o v e r e d . He r e t r e a t e d to his l ibrary at Sheen L o d g e . His s o n ' s family 

m o v e d in with h i m , but the ageing grandfather o f Vic tor ian s c i e n c e , 

shuffling around the top r o o m s of the h o u s e , b e c a m e s o m e t h i n g of an 

o b j e c t of fear to his grandchi ldren . 

W h e n O w e n died , i n 1 8 9 2 , h e was ' systematical ly w r i t t e n out o f 

h is tory ' by the Darwinians , according to the historian of sc ience Nicolaas 

R u p k e . Six hundred scienti f ic papers and a l i f e t ime ' s contr ibut ion to 

sc ience w e r e f o r g o t t e n , as he was r e m e m b e r e d principally for his o p p o 

sition to D a r w i n . His personal i ty was b l a c k e n e d , his t r e a t m e n t of rivals 
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c o n d e m n e d , and the o n c e br ightes t star in the scienti f ic f irmament faded 

f r o m v i e w . So c o m p l e t e was the assassination of his reputat ion that , 

within a f e w years , o n e O x f o r d professor dismissed him mere ly as 'a 

d a m n e d liar. He lied for G o d and for m a l i c e . A bad c a s e . ' 



Epilogue 

Vain the ambition of Kings 

W h o seek by trophies and like things 

To leave a living name behind 

And weave but nets to catch the wind. 

Anonymous 

All that remains of the struggles of the early p ioneers are the fossils 

i i t h e y re t r ieved f r o m the i r bur ied w o r l d . T o d a y , a t the Universi ty 

M u s e u m in O x f o r d , W i l l i a m Buck land ' s Megalosaurus j a w , so exper t ly 

interpreted by G e o r g e s Cuvier as of repti l ian or ig in , is displayed beside 

the giant thigh b o n e , amid the fishes, amphibians and o t h e r pr imit ive 

creatures that i l lustrate the m a r c h of evo lut ion . Af ter Buckland 's l inger

ing illness and death — the final i rony for a m a n w h o be l ieved the 

C r e a t o r gave every c r e a t u r e 'a dispensation of kindness to m a k e the end 

of life to each individual as easy as poss ib le ' — a m e m o r i a l was placed 

in his h o n o u r in W e s t m i n s t e r A b b e y , near the c lo i s ters . ' H e applied 

the P o w e r s of his Mind to the H o n o u r and G l o r y of G o d , ' reads the 

inscription. 

Many of Mary Anning 's r e m a r k a b l e sea lizards l ine the walls of 

Gal lery 30 in the Natural History M u s e u m in L o n d o n . T h e skull of 

M a r y ' s f i rs t Ichthyosaurus, found by her b r o t h e r J o s e p h b e l o w Black V e n 

in 18 1 1 , still survives, although it has b e e n separated f r o m the rest of the 

body . W i t h a registrat ion n u m b e r painted under its huge b o n y e y e , there 

is l i t t le to hint of the drama behind n o . R. 11 5 8 . This i s the very fossil 

that provided £ 2 3 for the Annings w h e n they w e r e on p o o r re l i e f and 
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inspired the initial in teres t in the i m p r o b a b l e creatures f r o m ' f o r m e r 

w o r l d s ' bur ied in the cliffs of England. 

M a r y Anning 's first Plesiosaurus r e t r i eved f r o m the shore at L y m e in 

D e c e m b e r 1 8 2 3 i s also m o u n t e d in this gal lery: n o . 2 2 6 c 6 . T h e apparent 

break at the base of its great ly e longated n e c k - which nearly cost Mary 

h e r l ivel ihood w h e n G e o r g e s C u v i e r dec lared such an improbable 

c r e a t u r e could not exis t — is plain to s e e . T h e fossil can be found oppo

site the m u s e u m res taurant , above the spot w h e r e parties of chi ldren sit 

to eat their packed lunches , unaware of the little p iece of history 

m o u n t e d above the i r heads. 

G i d e o n M a n t e l l ' s Br ighton c o l l e c t i o n , o n e o f the f i r s t m u s e u m s o f 

giant land rept i les on which he pinned such great hopes of success , no 

longer ex is ts . Original ly t w e n t y thousand fossils, s o m e have b e e n sold or 

lost , and many are archived u n d e r g r o u n d , superseded by much m o r e 

dramat ic d iscover ies . T h e famous Iguanodon t o o t h , which Charles Lyell 

t o o k to C u v i e r in Paris , i s n o w i t e m M N Z GH 0 0 4 8 3 9 in the M u s e u m 

o f N e w Zea land , T e Papa T o n g a r e w a . Many o t h e r fossils which 

M a n t e l l ' s son W a l t e r t o o k to N e w Zealand have lost their labels or been 

dispersed, the very o u t c o m e that G i d e o n Mante l l m o s t dreaded. Many 

w e r e placed in the Colonia l M u s e u m , W e l l i n g t o n , and later t ransferred 

f r o m o n e site to a n o t h e r as the Colonia l M u s e u m b e c a m e f i r s t the 

D o m i n i o n M u s e u m and later the National M u s e u m . 

In L o n d o n , in the Natural History M u s e u m , the ' M a n t e l l - p i e c e ' 

unear thed f r o m a quarry in Maids tone in 1 8 3 4 , which provided Mantel l 

with the f irst c o n n e c t e d por t ions of the Iguanodon ske le ton , has been 

placed by the ex i t of Gal lery 2 1 . O p p o s i t e is a pr int of M a r y and Gideon 

M a n t e l l , and on a shelf b e l o w , perhaps symbol ical ly placed b e t w e e n 

t h e m , is an Iguanodon t o o t h , n o t unlike the very first that Mary found on 

the roadside . Still e m b e d d e d in the r o c k s of the W e a l d that proved so 

hard to i n t e r p r e t , i t is a poignant symbol of M a n t e l l ' s painstaking 

struggle to understand a vanished w o r l d , a w o r l d so compel l ing that he 

sacrif iced his marr iage and his professional prac t i ce to this o n e 

bewi tch ing in teres t . N o w ecl ipsed in this gallery of w o n d e r s by the 

t o w e r i n g ske le tons of the dinosaurs t h e m s e l v e s , the tooth makes almost 
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no claim on the a t tent ion of the jost l ing c r o w d s . 

G i d e o n M a n t e l l ' s o w n spine , twis ted into a m a c a b r e shape by his 

injuries , remained on display at the Royal C o l l e g e of Surgeons for a lmost 

a century and even inspired the odd scient i f ic paper on the pathology of 

deformit ies o f the b a c k b o n e . I n 1 9 2 6 the s p e c i m e n , n o . 4 8 0 8 . 1 , was 

painstakingly r e m o u n t e d , descr ibed and ca ta logued. S o m e years la ter , 

during the Second W o r l d W a r , i t was ob l i te ra ted by G e r m a n b o m b s a t 

the height of the L o n d o n bl i tz . 

As for Richard O w e n , his p r e s e n c e still haunts the Natural History 

M u s e u m that he c r e a t e d in South K e n s i n g t o n . His imposing s tatue , 

unnot iced for the m o s t par t , c o m m a n d s the sweeping double staircase 

beyond the DiploJocus in the e n t r a n c e hall . F r o m this suitably pivotal 

posi t ion, his b r o n z e eyes l o o k d o w n on a t r a n s f o r m e d w o r l d , o n e in 

which the vision of natural sc ience is far r e m o v e d f r o m his o w n . T h e 

echoing s tone f loors and ca thedra ld ike halls that he designed as a m o n u 

m e n t to G o d ' s w i s d o m and Divine natural laws n o w resonate to very 

different t h e m e s : gallery af ter gallery i l lustrates the evolut ionary ideas of 

his rival. 

I t is the famil iar , and en larged , image of D a r w i n ' s face that hangs like 

a banner in the e n t r a n c e , beneath the G o t h i c stained-glass w i n d o w s . An 

ent i re f loor is devoted to descr ibing his ideas in the Origin of Species, 

which O w e n r e v i e w e d so unfavourably . T h e natural w o r l d is laid out 

exclusively in t e r m s of evolut ion - f r o m the corals and sponges of p r i m 

itive seas to the evolut ion of M a n h i m s e l f f r o m ape- l ike pr imates . T h e 

dinosaurs themselves are no l o n g e r the e m b o d i m e n t and p r o o f o f the 

guiding hand of G o d , but an assemblage of strange m o n s t e r s arising f r o m 

a m e r e acc ident of na ture . 

O n l y ruined ter races with b r a m b l e - c o v e r e d co lonnades r e m a i n t o 

hint o f Joseph P a x t o n ' s f o r m e r c r e a t i o n , which was razed to the ground 

by such a raging fire in 1 9 3 6 that the f lames could be seen o v e r eight 

count ies . A television t r a n s m i t t e r , the Crystal Palace Stadium and a car 

park n o w d o m i n a t e the c res t o f the hill . 

As for O w e n ' s r h i n o c e r i n e dinosaur m o d e l s that inspired the 

Vic tor ian imagination in 1 8 5 4 , they can still be seen in the grounds of 
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the Crystal Palace at Sydenham in South L o n d o n . O n c e the proud 

trophies of a n e w l y d iscovered sc ience g l impsed through the splash of 

fountains in the gardens of the Crystal Pa lace , they have been stripped 

of the i r n i n e t e e n t h - c e n t u r y g lory . Chipped and b r o k e n , their paint long 

since faded, they s e e m strangely out o f p lace : m o n s t r o u s gargoyles 

peeping out at the twenty- f i r s t c e n t u r y f r o m rampant u n d e r g r o w t h , a 

bizarre r e m i n d e r of f o r g o t t e n hopes and forgot ten quarre ls . Caught up 

in s o m e uniquely Brit ish b u r e a u c r a c y , they have b e e n classified as Grade 

O n e listed buildings. 
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Notes and Sources 

For details of those publicat ions for which a u t h o r ' s s u r n a m e and short 

t i t le are given h e r e , see the Se lec t Bibl iography on p . 3 6 3 . 

C H A P T E R I 

Professor Hugh T o r r e n s , geologis t and historian of sc ience a t the 

D e p a r t m e n t of Earth S c i e n c e s , K e e l e Univers i ty , is a leading e x p e r t on 

Mary Anning and has under taken ex tens ive searches of the available 

archives. He has summar ised his research in ' M a r y Anning of L y m e ; the 

greatest fossilist the w o r l d e v e r k n e w ' , British Journal of the History of 

Science, vol . 28 ( 1 9 9 c ) , p p . 2 5 7 — 8 4 , and in an inspiring talk as k e y n o t e 

speaker at the M a r y Anning Bicentennia l C e l e b r a t i o n in L y m e on 2—4 

June 1 9 9 9 . 

Many details of Mary A n n i n g ' s b a c k g r o u n d have also b e e n gathered by 

the sc ience historian W i l l i a m Lang ( 1 8 7 8 — 1 9 6 6 ) . A c o m p r e h e n s i v e 

account of her life can be found in his ' M a r y Anning of L y m e , C o l l e c t o r 

and V e n d o r of Foss i ls ' , Natural History Magazine, vol . 5 , n o . 34 ( 1 9 3 6 ) , 

pp. 64 8 1 . In addit ion, Lang published many art ic les in the Proceedings of 

the Dorset Natural History and Archaeological Society. T h e papers c i ted in 

this chapter include ' M a r y Anning and the P i o n e e r Geo log is t s o f L y m e ' , 

vol . 6 0 ( 1 9 3 9 ) ; ' T h r e e le t ters b y M a r y A n n i n g ' , vol . 6 6 ( 1 9 4 4 ) ; ' M o r e 

about Mary A n n i n g ' , vol . 7 1 ( 1 9 4 9 ) ; ' M a r y Anning and Anna Maria 

P i n n e y ' , vol . 7 6 ( 1 9 5 6 ) ; ' M a r y A n n i n g ' s Escape f r o m Lightning ' , vol . 

8 0 ( 1 9 5 9 ) ; 'Mary Anning and the Fire a t L y m e ' , vol . 7 4 ( 1 9 5 9 ) ; 
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'Por t ra i t s o f Mary A n n i n g ' , vol . 81 ( 1 9 5 9 ) ; ' M a r y Anning and a V e r y 

Small B o y ' , vol . 8 4 ( 1 9 6 3 ) . ' T h e s e art ic les convey many aspects o f her 

life and b a c k g r o u n d . 

T h e earl iest r e p o r t s o f M a r y Anning ' s w o r k w e r e published by the 

L y m e historian G e o r g e R o b e r t s , ' T h e fossil f inder o f L y m e R e g i s ' , 

Chambers Journal of Popular Literature, vol . 7 ( 1 8 5 7 ) , p p . 3 8 2 — 4 . See also 

Char les D i c k e n s ' s journal All the Year Round, vol . 1 3 ( 1 9 6 c ) , pp. 6 0 — 3 . 

T h e tragic s tory of the death of her o lder sister in a house f ire appears in 

the Bath Chronicle, 27 D e c . 1 7 9 8 , p. 3 . Additional material on her life 

and charac ter has b e e n w r i t t e n by Crispin T i c k e l l , Mary Anning of Lyme 

Regis, published in 1 9 9 6 by the L y m e Regis Philpot M u s e u m . 

In format ion on the P o o r Laws and the social history of the t ime can be 

found in G. M. T r e v e l y a n , English Social History ( L o n d o n / N e w Y o r k : 

Penguin , 1 9 4 2 ) . 

' T h e L o n d o n B a r o n e t ' , Sir Everard H o m e ' s six papers a t tempt ing to 

descr ibe Mary Anning ' s s trange sea l izard, f irst appeared in 18 14 in 

' S o m e a c c o u n t of the Fossil R e m a i n s of an Animal m o r e nearly allied 

to Fishes than any o t h e r classes of A n i m a l s ' , Philosophical Transactions 

of the Royal Society, pp . 57 1—7. H o m e also published in the same journal : 

i n 1 8 1 6 pp . 3 1 8 - 6 1 ; 1 8 1 8 , p p . 2 4 - 3 2 ; 1 8 1 9 , pp . 2 0 9 - 1 1 ; 1 8 1 9 , 

pp. 2 1 2 — 1 6 ; 1 8 2 0 , p p . 1 c 9 — 6 4 • T h e R e v e r e n d W i l l i a m C o n y b e a r e and 

H e n r y de la B e c h e published their first highly regarded paper , ' N o t i c e of 

the D i s c o v e r y of a N e w Fossil A n i m a l ' , in Transactions of the Geological 

Society, vol . c ( 1 8 2 1 ) , p p . 5 5 9 — 9 4 . M o r e r e c e n t l y , J . B . Dela ir outl ined 

these discover ies in 'A history of the early discover ies of the Liassic 

I chthyosaurs ' , Proceedings of the Dorset Natural History and Archaeological 

Society ( 1 9 6 8 ) , p p . 1 1 5 — 2 7 . 

W i l l i a m Buckland ' s colourful early years have been portrayed by his 

chi ldren . His daughter Anna B. G o r d o n w r o t e The Life and Correspondence 

of William Buckland ( L o n d o n : J o h n M u r r a y , 1 8 9 4 ) . His son Francis 

Buckland w r o t e a ' M e m o i r of the A u t h o r ' which appears in the 1 8 5 8 

edit ion of Buck land ' s Bridgewater Treatise. Nicolaas A. R u p k e in The Great 

Chain of History ( O x f o r d : C larendon Press , 1 9 8 3 ) has provided a detailed 

analysis o f Buckland 's cont r ibut ion to English g e o l o g y . 
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F o r the story of W i l l i a m Smith and the al leged plagiarism of his ideas 

by the Geologica l Soc ie ty , see J . G. C. M. Ful ler , Strata Smith and his 

Stratigraphic Cross-sections, 1819 ( G e o l o g i c a l Soc ie ty of L o n d o n , 1 9 9 c ) . 

Smith ' s difficulties are also analysed in H. S . T o r r e n s , 'Pa t ronage and 

P r o b l e m s : Banks and the Earth S c i e n c e s ' , in R. E . R. Banks and others 

(eds ) , Sir Joseph Banks: a Global Perspective ( R o y a l Botanic G a r d e n s , K e w , 

• 9 9 4 ) , PP- 4 9 - 7 5 -

Early interpretat ions of fossils can be found in Mart in J . S . R u d w i c k , 

The Meaning of Fossils ( C h i c a g o : Univers i ty of Chicago Press , 1 9 7 2 ) ; see 

his ch . 3 for a fascinating analysis of C u v i e r ' s ideas. C u v i e r ' s histor ic 

paper on ex t inc t ion is ' M e m o i r e sur les especes d 'E lephants tant vivantes 

que fossi les ' , Magasin encyclopedique, vol . 3 ( 1 7 9 6 ) , p p . 4 4 0 — 5 . See also 

G. C u v i e r , Essay on the Theory of the Earth (Ed inburgh , 1 8 1 3 ) . 

Additional summaries of fo lk lore and rel igious bel iefs can be found in 

K . P . O a k l e y , ' F o l k l o r e o f Foss i l s ' , Antiquity, vol . 3 9 ( 1 9 9 8 ) , p p . 9 — 1 6 ; 

and in H. T o r r e n s , ' G e o l o g y and the Natural S c i e n c e s ' , in Vanessa Brand 

( e d . ) , Science and the Victorian Age ( 1 9 9 8 ) . 

T h e specialist sources c i ted in this chapter inc lude J . A. C a r r , The Life 

and Times of James Ussher, Archbishop of Armagh ( L o n d o n : W e l l s , G a r d n e r , 

D a r t o n & C o . , 1 8 9 c ) . E d m o n d Halley descr ibed his tests o f the age 

o f the earth in 'A Shor t A c c o u n t o f the Cause o f the Saltiness o f the 

O c e a n ' , Philosophical Transactions of the Royal Society, vol . 2 9 (IJIC), 

pp. 2 9 6 — 3 0 0 . H o r a c e W o o d w a r d in The History of the Geological Society of 

London (Geolog ica l Soc ie ty o i L o n d o n , 1 9 0 7 ) descr ibes key characters 

and their a ims. T h e conf l ic t with re l igion is s u m m a r i s e d in ' T h e 

Scriptural Geo log i s t s ' by M i l t o n Mi l lhauser , Osiris, vol . 1 1 ( 1 9 5 4 ) , 

pp. 6 c — 8 6 , and Genesis and Geology by Char les C o u l s t o n Gill ispie 

( C a m b r i d g e , M a s s . : Harvard Univers i ty Press , 1 9 5 1 ) . 

C H A P T E R 2 

T h e f i rs t biography of G i d e o n Mante l l was w r i t t e n by Sidney Spokes and 

published in 1 9 2 7 : Gideon Algernon Mantell, LLD, FRCS, FRS, Surgeon and 
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Geologist ( L o n d o n : J o h n Bale & Sons & D a n i e l s o n ) . Spokes , w h o lived in 

M a n t e l l ' s house in Cast le P l a c e , gathered t o g e t h e r a wealth of personal 

in format ion about his b a c k g r o u n d , le t ters and papers , and anecdotes 

such as the story of the a m m o n i t e and M a n t e l l ' s m e e t i n g with James 

Parkinson. M o r e r e c e n t l y , Professor Dennis Dean has published Gideon 

Mantell and the Discovery of Dinosaurs ( C a m b r i d g e Universi ty Press , 1 9 9 9 ) . 

After an exhaust ive search of all the unpublished Mantel l archives 

including those in N e w Zea land , D e a n provides a scholarly account of 

M a n t e l l ' s life and a c h i e v e m e n t s . 

O t h e r r e f e r e n c e s to M a n t e l l ' s early years given here can be found in 

his ob i tuary , ' G i d e o n Algernon M a n t e l l , 1 7 9 0 1 8 5 2 ' , The Gentleman's 

Magazine ( D e c . i 8 c 2 ) , which gives an account o f his education 

and dissenting b a c k g r o u n d . A . D . M o r r i s , ' G i d e o n Algernon Mante l l , 

S u r g e o n , Geolog is t and W i z a r d of the W e a l d ' , Proceedings of the Royal 

Society of Medicine, vol . 6 c ( 1 9 7 2 ) , p p . 2 1 c— 2 1 , provides information on 

his ro le as a d o c t o r . R. J . C l c c v e l y and S. D. C h a p m a n , in ' T h e accu

mulat ion and disposal of G i d e o n M a n t e l l ' s fossil c o l l e c t i o n ' , Archives of 

Natural History, vol . 1 9 , n o . 3 ( 1 9 9 2 ) , pp . 3 0 7 6 4 , discuss his social 

aspirat ions. Mante l l descr ibed his life as a d o c t o r in Memoirs of the Life of 

a Country Surgeon ( L o n d o n : 1 8 4 8 ) . Additional material on his early years 

can be found in J . B . De la i r and Dennis D e a n , ' G i d e o n Mantel l in 

W i l t s h i r e ' , Archaeological and Natural History Magazine, vol . 7 9 ( 1 9 8 c ) , 

pp. 2 1 9 — 2 4 , and W . E . S w i n t o n , ' G i d e o n Algernon M a n t e l l ' , British 

Medical Journal ( 1 9 7 c ) , pp . c o c — 8 . 

T h e m o s t vivid insights into his daily life and his ambit ions c o m e f rom 

M a n t e l l ' s o w n journa l . Four vo lumes of his unpublished diaries, f r o m 

1 8 19 until his death in 1 8 5 2 , are n o w s tored at the Sussex Archaeological 

Soc ie ty in L e w e s , Sussex . T h e r e is an edi ted version of his diary by E. 

C. C u r w e n , The Journal of Gideon Mantell, Surgeon and Geologist: 

1818—1852 ( L o n d o n : O x f o r d Univers i ty Press , 1 9 4 0 ) . Mante l l ' s vision 

of the r o l e of the geologis t i s q u o t e d f r o m his very popular b o o k , 

Thoughts on a Pebble ( L o n d o n : R e e v e , B e n h a m & R e e v e , 1 8 4 9 ) . 

T h e life o f the campaigner T h o m a s Pa ine , w h o inf luenced Mante l l ' s 

fa ther , is discussed in C. B r e n t , Georgian Lewes IJI4-1830: The Heyday of 
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a Country Town (Col in Brent B o o k s , 1 9 9 3 ) . N e w research has shown that 

Mante l l ' s father was also a ' M a s t e r G a r d e n e r ' o f s o m e r e put e (Hugh 

T o r r e n s , personal c o r r e s p o n d e n c e ) . T h e early history o f the Royal 

Society is out l ined in W e l d , History of the Royal Society ( L o n d o n : 1 8 4 8 ) . 

T h e quotat ions f rom J a m e s Parkinson included in this chapter are f r o m 

his b o o k The Organic Remains of a Former World: An Examination of the 

Mineralised Remains of the Vegetables and Animals of the Ante-diluvial World 

( L o n d o n : Robson W h i t e & M u r r a y ) , published in t h r e e vo lumes b e t w e e n 

1 8 0 4 and 1 8 1 1 . Fur ther discussion o f Park inson ' s c o n t r i b u t i o n t o English 

geology can be found in R . J . C leeve ly and J . C o o p e r , ' J a m e s Park inson , 

a significant English e i g h t e e n t h - c e n t u r y D o c t o r and Fossil C o l l e c t o r ' , 

Tertiary Research, vol . 8 , n o . 4 ( 1 9 8 7 ) , p p . 1 3 3 - 4 4 ; and in M. C r i t c h l e y , 

' J ames Parkinson, a B icentenary v o l u m e of papers dealing with 

Parkinson's disease . . . ' ( L o n d o n and N e w Y o r k : M a c m i l l a n , 1 9 5 5 ) . 

For informat ion on s o m e of M a n t e l l ' s c o r r e s p o n d e n t s , see R o n 

Cleevely on Etheldred Benet t in ' T h e First F e m a l e P a l a e o n t o l o g i s t ' , The 

Linnean, vol . 1 4 , n o . 2 ( 1 9 9 8 ) , p p . 3 — 9 . T h o m a s B i r c h ' s c o n t r i b u t i o n i s 

descr ibed by H. T o r r e n s , ' C o l o n e l B i r c h ' , in Collections and Collectors of 

Note. Mante l l ' s debt to the ear l ier w o r k of J o h n Farcy , w h o was first to 

p ioneer stratigraphic studies in Sussex , is discussed in H. T o r r e n s , ' C o a l 

Hunting a t Bexhi l l , 1 8 0 c — 1 1 : h o w the N e w Sc ience o f Strat igraphy was 

i g n o r e d ' , Sussex Archaeological Collections, vol . 1 3 6 ( 1 9 9 8 ) . 

F e w r e c o r d s o f Mary Mante l l survive , and m o s t o f the entr ies in 

Mante l l ' s diaries which shed light on their d o m e s t i c life have been 

de le ted . S o m e details of his early relat ionship wi th h e r can be found in 

D e a n , Gideon Mantell, pp . 2 8 — 3 1 . T h e i r m e e t i n g and G e o r g e 

W o o d h o u s e ' s medical t r e a t m e n t are also descr ibed in The Gentleman's 

Magazine ( D e c . 1 8 5 2 ) . 

For the sequence of events leading to the discovery of the Iguanodon I 

am indebted to Dr Angela M i l n e r , Head o f Fossil V e r t e b r a t e s , and 

Sandra C h a p m a n , V e r t e b r a t e C u r a t o r , in the D e p a r t m e n t of 

Palaeontology at the Natural History M u s e u m , L o n d o n , for many 

helpful discussions on the c h r o n o l o g y and the ev idence available to 

Mante l l . R o n C l e e v e l y , Sc ient i f ic Associate in the D e p a r t m e n t o f 
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Palaeontology at the Natural History M u s e u m , and Professor Hugh 

T o r r e n s o f K e e l e Univers i ty also provided invaluable in format ion . 

F o r details of the first fossil ' p a l m ' , see J o a n W a t s o n and Carol ine 

S i n c o c k , Bennettitales of the English Wealden ( L o n d o n : Palaeontographical 

S o c i e t y , 1 9 9 2 ) ; the t r u n k , d iscovered in 1 8 2 0 , i s discussed on p . 1 8 6 . 

M a n t e l l ' s first b o o k , The Fossils of the South Downs, published in London 

by Lupton R e l f e in 1 8 2 2 , and his journal entr ies give key insights into 

the fossils he acquired early in his c a r e e r and his in terpretat ions of t h e m . 

Dennis D e a n has also studied M a n t e l l ' s impor tant contr ibut ion to the 

discovery of dinosaurs and gives his fascinating analysis in ' G i d e o n 

Mantel l and the D i s c o v e r y of Iguanodon , Modern Geology, vol . 18 ( 1 9 9 3 ) , 

pp. 2 0 9 - 1 9 , and m o r e r e c e n t l y in D e a n , Gideon Mantell, pp. 5 2 - 8 6 . 

T h e r e are several di f ferent versions o f the discovery o f the f i r s t 

Iguanodon t o o t h . Dennis D e a n has suggested it is possible that Mr Leney 

the quarryman found it , perhaps as early as 1 8 1 9 . Edwin C o l b e r t in Men 

and Dinosaurs ( P e n g u i n , 1 9 6 8 ) , Sidney S p o k e s , and W. E. Swinton in 

' G i d e o n Mante l l and the Maids tone Iguanodon ' in Notes and Records of the 

Royal Society of London, vol . 8 ( 1 9 5 1 ) , p p . 2 6 1 7 6 , have all endorsed the 

version in which Marv Mantel l finds the first Iguanodon t o o t h , as h e r e . 

Mante l l publicly a t t r ibuted the f i rs t f ind to his wife in both 1 8 2 7 and 

1 8 3 3 , al though in later publ icat ions , af ter he had separated f r o m h e r , he 

c red i ted the first find to himsel f . T h e dates Mante l l gives to the discovery 

are also u n p r o v e d . S p o k e s , Gideon Algernon Mantell, identif ies the find to 

the s u m m e r of 1 8 2 2 , but this is n o t possible s ince the Iguanodon t ee th are 

descr ibed in M a n t e l l ' s Fossils of the South Downs, which was c o m p l e t e d 

several m o n t h s previously . I t s e e m s m o s t plausible f r o m the available 

ev idence that the herb ivorous tee th w e r e found during 1 8 2 0 and 1 8 2 1 . 

C H A P T E R 3 

T h e personal anecdotes about W i l l i a m B u c k l a n d ' s character c i ted in this 

chapter are f r o m many di f ferent r e c o r d s and archives . T h e p o e m 

descr ibing his r o o m s at O x f o r d can be found in G o r d o n , Life and 
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Correspondence, p . 9 ; s o m e of the r e m i n i s c e n c e s of col leagues and 

students c o n c e r n i n g his lec tures and his hospital i ty also appear in this 

biography by his daughter . Francis Buck land , in a m e m o i r introducing 

the 1 8 5 8 edit ion of Buckland 's Bridgewater Treatise, covers m u c h of the 

same mater ia l , although in less detai l . T h e story of Tiglath the bear can 

be found in several sources , but is m o s t fully out l ined in Edwin C o l b e r t ' s 

Men and Dinosaurs ( N e w Y o r k : Penguin , 1 9 6 8 ) , p . 2 4 . An e x c e l l e n t 

overview of Buckland 's early c o n t r i b u t i o n to geo logy and the response 

to his w o r k by biblical literalists is presented by Nicolaas A. R u p k e in The 

Great Chain of History ( O x f o r d : C l a r e n d o n Press , 1 9 8 3 ) . 

Many original w o r k s by W i l l i a m Buckland are c i ted in this chapter . 

His inaugural l ec ture at O x f o r d , ent i t led ' Vindiciae Geologicae, or T h e 

C o n n e x i o n b e t w e e n G e o l o g y and Rel ig ion e x p l a i n e d ' , was del ivered on 

1 c May 1 8 1 9 and published in 1 8 2 0 in O x f o r d . Buckland 's paper on the 

'Descr ip t ion of the quartz r o c k of L ickey Hill in W o r c e s t e r s h i r e . . . 

with considerat ions on the ev idence of a r e c e n t D e l u g e . . . ' , in which 

he descr ibes his w o r k on the F l o o d , appeared in Transactions of the 

Geological Society of London, vol . g ( 1 8 2 1 ) , pp . 5 0 6 — 4 4 . His study of 

hyenas was published first by the Royal S o c i e t y : 'An a c c o u n t of an 

assemblage of Fossil T e e t h and B o n e s of E lephant , R h i n o c e r o s , 

Hippopotamus , B e a r , T i g e r , and Hyaena . . . . ' , Philosophical Transactions 

oj the Royal Society ( F e b . 1 8 2 2 ) , pp . 1 7 1 2 3 0 . A fuller version of this 

paper was published the fo l lowing year in L o n d o n , ent i t led 'Reliquiae 

Diluvianae, or O b s e r v a t i o n s on the organic remains conta ined in caves , 

fissures and diluvial gravel . . . at test ing the act ion of a universal d e l u g e ' . 

T h e first edit ion of this sold o u t , and t h e r e was a second in 1 8 2 4 . 

Unfor tunate ly , W i l l i a m Buckland kept no r e c o r d s of the giant bones 

he found in quarries in O x f o r d s h i r e , or of his early in terpre ta t ions . 

C o r r e s p o n d e n c e b e t w e e n Buckland and several o t h e r s , including Joseph 

Pent land, reveals that C u v i e r visited the Ashmolean M u s e u m in 1 8 1 8 

and conc luded that the b o n e s be longed to a rept i l e . I am indebted to Dr 

Angela Mi lner for helpful guidance on C u v i e r ' s l ikely reasoning on the 

basis of the available fossil spec imens and k n o w l e d g e of repti l ian 

anatomv at the t i m e . See also W i l l i a m Buckland 's paper , ' N o t i c e on the 
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Megalosaurus or G r e a t Fossil Lizard of S t o n e s f i e l d ' , Transactions of the 

Geological Society of London ( 1 8 2 4 ) , p p . 3 9 0 - 7 , which descr ibes the strata 

and C u v i e r ' s conclus ions on the size of the beas t , and shows which fossil 

b o n e s had b e e n u n c o v e r e d . 

T h e scriptural geologis ts q u o t e d in this chapter w r o t e the fol lowing 

papers : R e v e r e n d G e o r g e Y o u n g , Scriptural Geology, or an Essay on the 

High Antiquity ascribed to the Organic Remains imbedded in Stratified Rocks 

( L o n d o n : Simpkin Marshal l , 1 8 4 0 ) , p . 8 ; and also ' O n the Fossil 

R e m a i n s of Q u a d r u p e d s 1 8 2 2 ' , Mem Wernerian Natural History Society, 

vol . v i ( 1 8 3 2 ) ; G e o r g e F a i r h o l m e , ' A Layman o n Scriptural G e o l o g y ' , 

Christian Observer ( 1 8 3 4 ) , p p . 4 7 9 — 9 2 ; and G e o r g e Bugg, Scriptural 

Geology, or Geological Phenomena consistent only with the literal interpretation 

of the Sacred Scriptures, 2 vols ( L o n d o n : Hatchard & S o n , 1 8 2 6 — 7 ) . T h e 

view that strata could be f o r m e d instantaneously is presented in G e o r g e 

C u m b e r l a n d ' s 'S trata F o r m a t i o n . . . ', Monthly Magazine, vol . 52 

( 1 8 2 1 ) , pp . 3 0 1 - 5 ; i n R e v e r e n d G e o r g e Y o u n g ( a b o v e ) ; and i n 

H. T o r r e n s , ' G e o l o g y and the Natural Sc iences . . . ' , in Vanessa Brand 

( e d . ) , Science and the Victorian Age ( 1 9 9 8 ) . A g o o d s u m m a r y of the issue 

is to be found in Mi l ton Mi l lhauser , ' T h e Scriptural G e o l o g i s t s ' , Osiris, 

vol . 1 1 ( 1 9 5 4 ) , p p . 6 c — 8 6 . Al ternat ive ly , there w e r e scholars w h o ques

t ioned the w i s d o m of even a t t e m p t i n g to reconc i le the Bible and 

g e o l o g y ; see W. H. F i t t o n , 'Reliquiae Diluvianae or O b s e r v a t i o n s on 

O r g a n i c R e m a i n s ' , vol . 3 9 ( 1 8 2 3 ) , p p . 1 9 6 - 2 3 4 . 

Early discover ies o f giant b o n e s are discussed in J . B . Dela i r and W. 

A. S . Sar j cant , ' T h e Earl iest Discover ies of D i n o s a u r s ' , ISIS, vol . 66 

( ' 9 7 c ) > PP- S~2S- R o b e r t P lot descr ibes the f i rs t discoveries of giant 

b o n e s in The Natural History of Oxfordshire ( 1 6 7 7 ) . Discussions of 

Buckland 's ideas on the F l o o d , Lamarck and C u v i e r can be found in the 

fo l lowing v o l u m e s : Gi l l ispie , Genesis and Geology; Sir Archibald G e i k i e , 

The Founders of Geology ( L o n d o n : M a c m i l l a n , 1 8 9 7 ) ; and R u d w i c k , 

Meaning of Fossils. T h e r e is a translation of L a m a r c k ' s original writ ings by 

D. R . N e w t h , ' L a m a r c k in 1 8 0 0 : A l e c t u r e on inver tebra te an imals ' , 

Annals of Science, vol . 8 ( 1 9 5 2 ) , p p . 2 2 9 — 5 4 . 

F o r details of G e o r g e s C u v i e r ' s in teres t in publishing details of the 
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Stonesf ield fossil rept i le , see 'An Irish Naturalist in C u v i e r ' s Labora tory , 

T h e le t ters of Joseph Pent land , 1 8 2 0 to 1 8 3 2 ' , Bulletin of the British 

Museum of Natural History, vol . 6, n o . 7 ( 1 9 9 8 ) , p p . 2 4 5 - 3 1 9 ; l e t ters 

dated 2 0 Sept . 1 8 2 1 , 2 5 F e b . 1 8 2 2 , 2 8 F e b . 1 8 2 4 . This c o r r e s p o n d e n c e 

also reveals C u v i e r ' s in teres t in the hyena caves . S e e also R e v e r e n d 

W i l l i a m C o n y b e a r e ' s and H e n r y de la B e c h e ' s ' N o t i c e o f the D i s c o v e r y 

of a n e w Fossil Animal forming a link b e t w e e n the Ichthyosaurus and the 

C r o c o d i l e . . . ' , Transactions of the Geological Society, vol . 5 ( 1 8 2 1 ) , 

pp. 5 5 9 — 9 4 , the f i rs t English paper in which the Stonesf ie ld lizard was 

m e n t i o n e d . 

C H A P T E R 4 

Mante l l ' s in terpretat ions of fossil plants c i ted in this chapter are f r o m 

several original sources . As early as 1 8 1 8 , he had identif ied tropical 

plants that he thought similar to those of the ' C a c t u s t r i b e ' , and 

published his f indings in 'A Sketch of the Geolog ica l S t r u c t u r e of the 

South Eastern part of S u s s e x ' , the Provincial Magazine (Aug. 1 8 1 8 ) , 

pp. 8 — 1 1 . M o r e details o f plants that h e thought r e s e m b l e d t r e e - f e r n s 

such as Dicksonia, and pa lms , are descr ibed in M a n t e l l ' s Fossils of the South 

Downs, pp . 4 2 — 5 , 5 7 . In addit ion, see M a n t e l l ' s l e t t e r to the Geologica l 

Society o f 14 J u n e 1 8 2 2 in which he identif ies fossil cycads and c o m p a r e s 

them to Cycas revoluta at Loddiges ' G r e e n h o u s e s ; his paper is cal led ' O n 

the Iron sand F o r m a t i o n of S u s s e x ' and appears as the ' N o t i c e s and 

Extrac ts f r o m the M i n u t e B o o k of the Geologica l S o c i e t y ' , published in 

Transactions of the Geological Society of London, vol . 2 (1 8 2 6 ) . Also in the 

' N o t i c e s and Ext rac t s . . . ' Mante l l identif ies o t h e r plants in addition to 

those above , in ' D e s c r i p t i o n of s o m e fossil Vegetab les in the Ti lgatc 

Forest i n Sussex ' ( 1 8 2 3 ) , p p . 4 2 1 — 4 . His diary, t o o , r e c o r d s the 

discovery of s o m e of these fossil plants ; s p e c i m e n s that he thought 

r e s e m b l e d tropical Euphorbiae are identif ied f r o m 1 8 2 0 . Many of these 

spec imens w e r e a lmost certainly Bennettitales, an e x t i n c t group of cycad-

like plants dominant in the W e a l d e n f lora . I am indebted to Dr Joan 
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W a t s o n o f the D e p a r t m e n t o f G e o l o g y , M a n c h e s t e r Univers i ty , for 

advice on M a n t e l l ' s early c o n t r i b u t i o n s . 

T h e a c c o u n t of M a n t e l l ' s f i rs t m e e t i n g with Charles Lyell c i ted here i s 

f r o m M a n t e l l ' s c o r r e s p o n d e n c e with Professor Ben jamin Sill iman in 

i 8 4 1 ; see S p o k e s , Gideon Algernon Mantell. F o r the powerful inf luence of 

W i l l i a m Buckland on Charles Lyell early in his c a r e e r , see L. G. W i l s o n , 

Charles Lyell, The Revolution in Geology ( N e w Haven , C o n n . : Yale 

Univers i ty Press , 1 9 7 2 ) , p . 4 3 o n w a r d s . Lyel l ' s background i s also 

descr ibed in J a m e s S c c o r d ' s in t roduct ion to Principles of Geology ( L o n d o n : 

Penguin , 1 9 9 7 e d n ) . M a n t e l l ' s diary m e n t i o n s meet ings and c o r r e s 

p o n d e n c e , including an early e x c h a n g e of Stonesf ie ld fossils (see entr ies 

for O c t . and N o v . 1 8 2 1 ) . 

T h e subscr ibers to M a n t e l l ' s Fossils of the South Downs are acknowl

edged in its i n t r o d u c t i o n . T h e sec t ion on the ' L i m e s t o n e ol Ti lgate 

F o r e s t ' i s on pp. 3 7 — 6 0 ; vegetable remains are on pp. 4 2 — 5 ; fossil shells, 

p . 4 5 ; fossil Lacertae ( l izards) , p p . 4 8 — 5 4 ; u n k n o w n animals , pp. 5 4 — 5 ; 

c o m p a r i s o n s t o the Stonesf ie ld b e d s , p p . 5 9 — 6 0 . M a n t e l l ' s conclusion o n 

gigantic animals o f ' the Lizard T r i b e ' i s o n p p . 5 6 , 3 0 4 . 

T h e m e e t i n g a t the Geolog ica l Soc ie ty w h e n M a n t e l l ' s herbivorous 

rept i le t ee th w e r e w r o n g l y identif ied by W i l l i a m Buckland, C o n y b e a r e 

and Cli f t as be longing to a wolf- f ish or a large m a m m a l , is descr ibed in 

n u m e r o u s s o u r c e s . Th is a c c o u n t i s der ived f r o m M a n t e l l ' s o w n r e c o l 

lec t ions out l ined in S p o k e s , Gideon Algernon Mantell, and also in Mante l l , 

Petrifactions and their Teachings ( L o n d o n : B o h n , 1 8 5 1 ) , p. 2 2 9 . This 

m e e t i n g is l ikely to have o c c u r r e d af ter the publicat ion of Fossils of the 

South Downs in May 1 8 2 2 but b e f o r e M a n t e l l ' s l e t t e r to the Geologica l 

Soc ie ty of 1 J u n e of that year , in which he re fers to the spec imens f rom 

Ti lga te shown to the Soc ie ty ; the m o s t likely date is 1 7 M a y , when the 

m i n u t e s of meet ings at the Soc ie ty show that Mantel l discussed 

the T i lga te s p e c i m e n s . His difficulties in identifying the strata of the 

W e a l d are descr ibed in Fossils of the South Downs, p p . 5 7 — 9 , 2 9 5 — 3 0 3 . 

Regarding pre judice against provincials as e x p e r t s , this was observed 

by the geologis t R o b e r t Bakewel l and q u o t e d in H. S . T o r r e n s , ' T h e 

scienti f ic ancestry and historiography of the Silurian S y s t e m ' , the 
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Quarterly Journal of the Geological Society, vo l . 1 4 7 ( 1 9 9 0 ) , p p . 6 5 7 — 6 2 . 

T o r r e n s ' s a r t i c le , p . 6 5 9 , also descr ibes G r e e n o u g h ' s 'highly political 

gr ip ' on the Geologica l Soc ie ty . T h e quotat ion f r o m W i l l i a m Smith 

c o m e s f r o m H o r a c e W o o d w a r d , The History of the Geological Society of 

London ( L o n d o n : Geologica l S o c i e t y , 1 9 0 7 ) . 

T h e evidence that by 1 8 2 2 Mantel l had c o r r e c t l y identif ied the Ti lgate 

strata as part of the iron-sand format ion and that the herb ivorous teeth 

be longed to an u n k n o w n rept i le can be found in his l e t t e r to the 

Geologica l Society o f 1 J u n e 1 8 2 2 . M i n u t e s o f the S o c i e t y , p p . 3 4 0 — 3 , 

show that this was read as a paper f r o m ' M r Mante l l and Mr Lyell on the 

Iron-sand of Sussex ' on 17 Jan 1 8 2 3 . I t was eventual ly published as ' O n 

the Iron sand F o r m a t i o n of S u s s e x ' and appears as the ' N o t i c e s and 

Extrac ts f r o m the M i n u t e B o o k of the Geolog ica l S o c i e t y ' , published in 

Transactions of the Geological Society of London, vol . 2, part 1 ( 1 8 2 6 ) , 

pp. 1 3 0 — 4 . Al though, with a back log of papers , s o m e delay b e t w e e n 

reading a r e p o r t and its subsequent publ icat ion in Transactions of the 

Geological Society of London is to be e x p e c t e d , it is no t i ceab le that wr i ters 

such as C o n y b e a r e , de la B e c h e , Buckland and Murchison w e r e 

published m o r e quickly than Mante l l . M a n t e l l ' s difficulties with re ferees 

can be found in the Geologica l S o c i e t y ' s R e f e r e e s ' R e p o r t s , 1 8 1 8 — 2 5 , 

C o m / p . 4 / 4 7 ( G r e e n o u g h ) and C o m / p . 4 / 4 9 . F o r Buck land ' s warning 

Mantel l against publ icat ion, see S p o k e s , Gideon Algernon Mantell, p. 2 1. 

I am indebted to Dr R o n Cleeve ly and Professor Hugh T o r r e n s for 

detailed discussions on the f reshwater nature of the W e a l d and the 

contr ibut ion made by W i l l i a m F i t ton . T h e r e appears to have b e e n s o m e 

il l-feeling b e t w e e n Fi t ton and Mante l l as to w h o deserved the credi t for 

this w o r k . Publ ic ly , Char les Lyell c redi ted his fr iend G i d e o n Mante l l 

several t i m e s . T h e i r c o r r e s p o n d e n c e , t o o , reveals that they w e r e 

discussing f reshwater inver tebrates f r o m 1 8 2 2 , and s o m e o f these are 

also identified in M a n t e l l , Fossils of the South Downs, p. 3 0 4 . T h e Dictionary 

of Scientific Biography entr ies on both Lyell and Mante l l also credi t 

Mante l l . H o w e v e r , o t h e r research shows that obtaining e x a c t p r o o f t o o k 

several years. F i t ton h imse l f published his f indings b e t w e e n 1 8 2 4 and 

1 8 3 6 , and claimed to have e lucidated the f reshwater nature of the W e a l d 

U7 
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himsel f ; see M. A. C h a l l i n o r , ' T h e Beginnings o f Scientific 

Palaeonto logy in Br i ta in ' , Annals of Science, vol . 6, n o . i ( O c t . 1 9 4 8 ) . 

M o r e informat ion on W i l l i a m F i t t o n ' s c o n t r i b u t i o n to early geology can 

be found in H o r a c e W o o d w a r d , The History of the Geological Society of 

London ( L o n d o n : Geolog ica l S o c i e t y , 1 9 0 7 ) . 

Lyel l ' s l e t t e r c o r r e c t l y c o n f i r m i n g the W e a l d as Secondary r o c k and 

c o m p a r i n g it to strata in the Isle of W i g h t is in {Catherine M. Lyell ( e d . ) , 

Life, Letters and Journals of Sir Charles Lyell Bart., 2 vols ( L o n d o n : John 

M u r r a y , 1 8 8 1 ) ; see p p . 1 2 1 — 2 . Background informat ion on Cuvier ' s 

so irees e t c . c o m e s f r o m 'An Irish Naturalist in C u v i e r ' s Laboratory , T h e 

l e t ters of J o s e p h P e n t l a n d , 1 8 2 0 to 1 8 3 2 ' , Bulletin oj the British Museum cf 

Natural History, vol . 6 , n o . 7 , pp . 2 4 c 3 1 9 . C u v i e r ' s interpretat ion o f 

the herb ivorous tee th is out l ined in S p o k e s , Gideon Algernon Mantell, and 

M a n t e l l , Petrifactions and their Teachings ( L o n d o n : B o h n , 1 8 5 1 ) . His r e -

in terpre ta t ion the n e x t m o r n i n g i s descr ibed i n J . C . Yaldwin, G . J . T e e 

and A. P . M a s o n , ' T h e status of G i d e o n M a n t e l l ' s first Iguanodon T o o t h 

in the M u s e u m of N e w Z e a l a n d , Te Papa T o n g a r e w a ' , Archives of Natural 

History, vol . 2 4 ( 1 9 9 7 ) , p p . 3 9 7 - 4 2 2 . 

T h e r e is cons iderable ev idence in M a n t e l l ' s diary and c o r r e s p o n d e n c e 

that d o m e s t i c conf l i c t b e t w e e n him and his wife was beginning to surface 

by 1 8 2 2 , wi th several r e f e r e n c e s to his unhappincss and frustrat ion. T h e 

details of the f inances of Fossils of the South Downs and the contr ibut ion of 

M a r y M a n t e l l ' s b r o t h e r are discussed in D e a n , Gideon Mantell, p . 5 1 , 

f o o t n o t e . 

C H A P T E R C 

M a r y Anning ' s discover ies o f ichthyosaurs are summarised in J . B . 

D c l a i r , 'A history of early discoveries of Liassic Ichthyosaurs in D o r s e t 

and S o m e r s e t ' , Proceedings of the Dorset Natural History and Archaeological 

Society ( 1 9 6 8 ) , pp . 1 1 c — 2 7 . Detai ls o f h e r d e v o t e d dog , T r a y , are 

provided in W. D. Lang, ' M o r e about M a r y Anning , including a N e w l y 

f o u n d f e t t e r ' , Proceedings of the Dorset Natural Historj and Archaeological 
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Society, vol . 7 1 ( 1 9 4 9 ) , pp . 1 8 4 — 8 . T h e character is t ics o f the Plesiosaurus 

that she uncovered on the evening of 1 o D e c e m b e r 1 8 2 3 are out l ined in 

the R e v e r e n d C o n y b e a r e ' s paper descr ib ing the n e w animal : ' O n the 

Discovery of an a lmost p e r f e c t Ske le ton of the P les iosaurus ' , Transactions 

of the Geological Society of London, vol . 1 (1 8 2 4 ) . This paper also provides 

a detai led descr ipt ion of the anatomy of the Plesiosaurus and speculat ions 

on its habitat . 

I am indebted to Phil ippe T a q u e t at the M u s e u m National d 'His to i re 

Naturel le in Paris for in format ion on G e o r g e s C u v i e r ' s initial response 

to the discovery of the Plesiosaurus. C o n y b e a r e ' s early papers outl ining 

his reasons for bel ieving that such a c r e a t u r e might ex is t are in t w o 

papers in Transactions of the Geological Society of London: ' N o t i c e of the 

discovery of a n e w Fossil Animal , f o r m i n g a link b e t w e e n the Ichthyo

saurus and the C r o c o d i l e , t o g e t h e r with general r e m a r k s on the 

O s t e o l o g y o f the Ichthyosaurus ' ( 1 8 2 1 ) , and 'Addit ional N o t i c e s o n 

the Fossil G e n e r a Ichthyosaurus and Ples iosaurus ' ( 1 8 2 2 ) . 

A n account o f the e c c e n t r i c c o l l e c t o r T h o m a s H a w k i n s , w h o s o m e 

t imes embel l i shed fossils, can be found in a paper by W. D. Lang, ' T h r e e 

le t ters by Mary A n n i n g ' , Proceedings of the Dorset Natural History and 

Archaeological Society, vol . 6 6 ( 1 9 4 4 ) , p . 1 7 1 . Additional background 

informat ion on the response o f the geological c o m m u n i t y to Mary 

Anning 's Plesiosaur is in G e o r g e C u m b e r l a n d Papers at the British 

Library, Add. M S S 3 6 4 9 1 - 3 6 5 2 2 , vols for 1 8 2 3 ( 3 6 5 0 9 ) and 1 8 2 4 

( 3 6 5 1 0 ) . C o m m e n t s f r o m C u m b e r l a n d t o his friend regarding the ' n e w 

fish' are in a l e t ter dated 4 J a n . 1 8 2 4 , f . 1 ; C u m b e r l a n d Papers , 3 6 5 1 0 . 

A le t ter f r o m Charles K o n i g showing that he bel ieved that the n e w 

animal was genuine is also in the C u m b e r l a n d Papers , 3 6 5 1 0 , f . 3 1 . 

C o n c e r n s that the c r e a t u r e could only be seen by candlel ight in a 

passageway are expressed in 3 6 5 1 0 , f . 3 3 . 

R e v e r e n d C o n y b e a r e ' s e x c i t e m e n t at the n e w discovery is por trayed 

in his le t ter to H e n r y dc la B e c h e , which also reveals h o w the c rea ture 

was delayed in the Channel and could n o t be brought into the Geologica l 

Soc ie ty . This was f i r s t out l ined in W. D. Lang, ' M a r y Anning and the 

P i o n e e r Geologis ts of L y m e ' , Proceedings of the Dorset Natural History and 
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Archaeological Society, vol . 60 ( 1 9 3 9 ) , p p . 1 5 2 — 3. Geologica l Society 

minutes shed m o r e light on the s e q u e n c e of events leading to the 

a n n o u n c e m e n t s of the Plesiosaurus and Megalosaurus; see meet ings for 

6 F e b . 1 8 2 4 and 2 0 F e b . 1 8 2 4 , p p . 4 0 4 — 1 2 . C o n y b e a r e ' s e c c e n t r i c 

lec tur ing style is descr ibed in H. S . T o r r e n s , ' T h e Dinosaurs and 

D i n o m a n i a o v e r 1 5 0 y e a r s ' , Modern Geology, vol . 18 ( 1 9 9 3 ) , P- 2 -

Buckland 's v iew of the Plesiosaurus as the m o s t ' m o n s t r o u s ' c reature 

found 'amid the w r e c k a g e of the f o r m e r w o r l d ' is f r o m the Bridgewater 

Treatises, 1 8 3 6 , vol . 1 , ch . X I V ; for the sect ion on the Plesiosaurus see 

p. 2 0 2 o n w a r d s . 

W i l l i a m Buck land ' s paper on the f i rs t n a m e d dinosaur i s ' N o t i c e of 

the Megalosaurus or G r e a t Fossil Lizard of S t o n e s f i e l d ' , Transactions of the 

Geological Society of London ( 1 8 2 4 ) , p p . 3 9 0 — 9 6 ; see also Geologica l 

Socie ty m i n u t e s for 20 F e b . 1 8 2 4 . I am indebted to Professor Hugh 

T o r r e n s for insights into the s e q u e n c e of events leading to the landmark 

m e e t i n g w h e r e Plesiosaurus and Megalosaurus w e r e first descr ibed , and for 

in format ion regarding Buck land ' s c o r r e s p o n d e n c e wi th Cuvier in which 

Buckland expresses his desire to publish on Megalosaurus soon after press 

r e p o r t s o f M a n t e l l ' s discoveries in Sussex . Professor T o r r e n s d r e w my 

a t tent ion t o the reveal ing unpublished l e t t e r b e t w e e n W a r b u r t o n (on 

the publ icat ions c o m m i t t e e o f the Geologica l Soc ie ty ) and Buckland of 

1 2 M a r . 1 8 2 4 , showing that Buckland hoped to i n c o r p o r a t e s o m e of 

M a n t e l l ' s Sussex discoveries in his o w n paper . This is in the D e v o n 

R e c o r d O f f i c e , re f : 1 3 8 m / f . 7 1 , and I am grateful to R o s e m a r y G o r d o n 

for kind permiss ion to c i te this l e t t e r . 

T h e quotat ions on M a r y Anning that shed m o r e light on how her 

charac ter d e v e l o p e d a s she b e c a m e b e t t e r k n o w n are f r o m W . D . Lang, 

' M a r y Anning and the P i o n e e r G e o l o g i s t s ' , and Lang, 'M a r y Anning of 

L y m e ' , Natural History Magazine, vol . 5 ( 1 9 3 6 ) , pp . 6 4 — 8 1 ; also f r o m 

Natural History Magazine, Lang, ' M o r e about Mary Anning, including a 

newly found l e t t e r ' , vo l . 7 1 ( 1 9 4 9 ) , p . 1 8 7 , a n d ' M a r y Anning and Anna 

Maria P i n n e y ' , vol . 7 6 ( 1 9 5 6 ) , p . 1 4 7 . 

T h e progress o f G i d e o n M a n t e l l ' s w o r k o f identifying the fossil 

rept i les in his c o l l e c t i o n is revea led in Buck land ' s 1 8 2 4 paper on the 
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H 1 

Megalosaurus, which descr ibes the Megalosaurus fossils in M a n t e l l ' s posses

sion and his research c o m p a r i n g the Stonesf ie ld and Ti lgate fossils. His 

efforts to identify the giant b o n e s in his c o l l e c t i o n are also out l ined in 

M a n t e l l ' s o w n paper on the Iguanodon, ' N o t i c e on the Iguanodon, a 

N e w l y discovered Fossil Rept i l e f r o m the sandstone of the Ti lgate Fores t 

in S u s s e x ' , Philosophical Transactions of the Royal Society, vol . i i c ( 1 8 2 5 ) , 

pp. 1 7 9 - 8 6 . 

G e o r g e s C u v i e r ' s reply to Mante l l in J u n e 1 8 2 4 i s q u o t e d in many 

sources ; see Spokes , Gideon Algernon Mantell, pp . 1 9 - 2 0 , D e a n , Gideon 

Mantell, p. 8 1 , and G. A. M a n t e l l , Petrifactions and their Teachings 

( L o n d o n : B o h n , 1 8 c i ) , p . 2 3 1 . C u v i e r ' s l e t t e r i n the original F r e n c h i s 

c i ted at length in M a n t e l l ' s paper on the Iguanodon ( a b o v e ) . This paper 

also descr ibes the cont r ibut ion made by W i l l i a m Clif t a t the Hunter ian 

M u s e u m and the similarit ies to the iguana. M a n t e l l ' s e f forts to gather a 

series oi Iguanodon t ee th are descr ibed in S p o k e s , Gideon Algernon Mantell, 

p. 2 1, and in G. A. M a n t e l l , Illustrations of the Geology of Sussex ( L o n d o n : 

Lupton R c l f e , 1 8 2 7 ) . 

Let ters f r o m Buckland and Mante l l t o C u v i e r i n s p r i n g / s u m m e r 1 8 2 4 

are c i ted in P. T a q u e t , ' G e o r g e s C u v i e r , Buckland et Mante l l e t les 

D i n o s a u r e s ' , Sympos ium P a l e o n t o l o g i q u e , M o n t b e l i a r d , F r a n c e , 1 9 8 2 , 

available f r o m the M u s e u m National d ' H i s t o i r e Nature l l e in Paris . T h e 

le t ter c i ted f r o m R e v e r e n d C o n y b e a r e to Mante l l on the n a m e 

'Iguanasaurus' is discussed in D e a n , Gideon Mantell, p. 8 c . F o r C o n y -

b e a r e ' s ' sneer ing ' s ty le , which evidently of fended several aspiring 

geologis ts , see C u m b e r l a n d Papers , British Library , A d d . M S S 3 6 5 1 0 , 

f. 4 . ' 

T h e anecdotes surrounding W i l l i a m Buck land ' s m e e t i n g with Mary 

Morland and her charac ter are bes t descr ibed in his ch i ldren ' s b iogra

phies. See G o r d o n , Life and Correspondence, and Francis Buckland 's 

m e m o i r introducing the 1 8 5 8 edi t ion of Buck land ' s Bridgewater Treatises. 

N e w evidence set out in the Dictionary of National Biography entr ies for 

W i l l i a m and Mary Buckland has cast doubt on the s tory of their m e e t i n g 

as descr ibed in family archives , by suggesting that Miss Mor land had been 

k n o w n t o W i l l i a m Buckland since 1 8 2 0 . 
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T h e events at the Royal Soc ie ty descr ibed in this chapter are outl ined 

in the Royal Soc ie ty archive m i n u t e s dated 1 8 2 2 — 6 ; see minutes o f 10 

F e b . 1 8 2 5 for the reading of the paper on Iguanodon, and of 22 D e c . 

1 8 2 5 for M a n t e l l ' s entry as a F e l l o w . See also M a n t e l l ' s diary for these 

dates . 

C H A P T E R 6 

T h e r e are n u m e r o u s sources outl ining details o f Richard O w e n ' s back

g r o u n d . Many anecdotes are descr ibed in his grandson 's biography: 

Richard O w e n , The Life of Richard Owen, vol . 1 ( L o n d o n : J o h n M u r r a y , 

1 8 9 4 ) , a l though the progress o f O w e n ' s scienti f ic ach ievements i s not 

wel l d o c u m e n t e d in this a c c o u n t . Fascinating insights into his character 

and r e c o l l e c t i o n s of his c o n t e m p o r a r i e s are por trayed in Adrian 

D e s m o n d , Archetypes and Ancestors ( L o n d o n : B lond and Briggs, 1 9 8 2 ) . 

O w e n ' s c o n t r i b u t i o n to sc ience is discussed in N. R u p k e , Richard Owen, 

Victorian Naturalist ( N e w Haven & L o n d o n : Yale Universi ty Press , 

1 9 9 4 ) . His w o r k is also discussed in K. Padian, ' T h e Rehabi l i tat ion of Sir 

R ichard O w e n ' , BioScience, vol . 4 7 , n o . 7 ( 1 9 9 7 ) . Sec also Dale Lloyd 

R o s s , 'A survey of s o m e aspects of the life and w o r k of Sir Richard 

O w e n ' , P h D thesis , 1 9 7 2 , Univers i ty o f L o n d o n , Natural History 

M u s e u m , O w e n C o l l e c t i o n , 7 3 . 

Richard O w e n ' s early fears o f the supernatural and the details o f 

the ghost s tories can be found in Hood's Magazine and Comic Miscellany, 

vol . 2 ( 1 8 4 4 ) , pp . 4 4 2 — c o , which published the s tory of the ghosts in 

the t o w e r ; and vol . 3 ( 1 8 4 c ) , p p . 2 9 4 3 0 3 , which re la tes the tale o f the 

severed head. His ' c o n f e s s i o n s ' , for so long held s e c r e t , w e r e submit ted 

as le t ters to Mr G i d e o n Shaddoe in 1 8 4 4 , w r i t t e n by 'your confiding 

f r iend , Silas S e e r ' . 

T h e ef fects o f university life on Richard O w e n are discussed in O w e n , 

Richard Owen; see also J. D. C o m r i e , History of Scottish Medicine, vol . 2 

( L o n d o n : 1 9 3 2 ) . A l e x a n d e r M o n r o the T h i r d also had a m a j o r ef fect on 

Char les D a r w i n , w h o studied at Edinburgh a f e w years la ter . D a r w i n ' s 
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impressions are given in Adrian D e s m o n d and J a m e s M o o r e , Darwin 

( L o n d o n : Penguin, 1 9 9 2 ) , p . 2 6 o n w a r d s . 

T h e arguments o f the early evolut ionists J e a n - B a p t i s t e Lamarck and 

Geof f roy Saint-Hilaire are out l ined in n u m e r o u s s o u r c e s . An e x c e l l e n t 

account can be found in R u d w i c k , Meaning of Fossils, pp . 1 1 5 — 2 0 . 

L a m a r c k ' s w o r k as o n e of the 'g lor ies of F r e n c h S c i e n c e ' i s descr ibed in 

G e i k i e , Founders of Geology; see p. 3 5 0 . T h e o r i e s on the 'Chain of Be ing ' 

are out l ined in N. A. R u p k e , The Great Chain of History ( O x f o r d : 

Clarendon Press , 1 9 8 3 ) , p . 1 6 9 o n w a r d s . See also C . J . S c h n e e r , Towards 

a History oj'Geology ( B o s t o n , M a s s . : M I T Press , 1 9 6 7 ) , p p . 3 6 - 6 2 , w h e r e 

Frank Bourdier discusses the antagonism b e t w e e n G e o f f r o y Saint-Hilaire 

and Cuvier . 

Original c i tat ions given in this sec t ion on the Chain of Being include 

D. R. N e w t h , ' L a m a r c k in 1 8 0 0 : a l ec ture on Inver tebra te Animals . . . ' , 

Annals of Science, vol . 8 ( 1 9 5 2 ) , p p . 2 2 9 — 5 4 . G e o r g e s C u v i e r ' s first 

works on w o o d l i c e are in Journal d'histoire naturelle ( 1 7 9 2 ) , Paris . 

W i l l i a m Buckland 's thoughts on c r o c o d i l e s are c i ted in Y o u n g , ' A c c o u n t 

of a Fossil C r o c o d i l e ' , Edinburgh Philosophical Journal, vol . XIII ( 1 8 2 5 ) , 

p p . 7 6 — 8 1 . The Politics of Evolution by A. D e s m o n d (Chicago and L o n d o n : 

Universi ty of Chicago Press , 1 9 8 9 ) provides a fascinating perspect ive on 

evolution and social r e f o r m s ; see chs 1 and 2. See also E. R o y l e , Victorian 

Infidels: the Origin of the British Secularist Movement ( M a n c h e s t e r Univers i ty 

Press , 1 9 7 4 ) , and L . S . J a c y n a , 'Medica l Sc ience and M o r a l S c i e n c e ' , 

British Journal of the History of Science, vol . 25 ( 1 9 8 7 ) , p p . 11 1 — 4 6 . 

Repti les as links in the Chain of Being are discussed in several of the 

sources above . See also H. S . T o r r e n s and M. A. T a y l o r , ' S a l e s w o m a n 

to a n e w S c i e n c e ' in Proceedings of the Dorset History and Archaeological 

Society, vol . 1 0 8 ( 1 9 8 7 ) , p . 1 4 2 . T h e quotat ion f r o m Lyell on the leap 

in the chain is given in a l e t ter to Mante l l 17 F e b . 1 8 2 4 ; see Lyel l , Life, 

Letters and Journals, vol . 1 , p. 1 5 1 . T h e m e m o r i a l brass dedicated to 

John H u n t e r is on the nor th aisle in W e s t m i n s t e r A b b e y , inscr ibed in 

1 8 5 9 and quoted in J o h n H u n t e r , Dictionary of Scientific Biography, 

pp. 5 6 6 - 8 . 

Personal accounts o f O w e n ' s f i r s t e x p e r i e n c e s in L o n d o n and the 
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significance of A b e r n e t h y are descr ibed in O w e n , Richard Owen, vol . i , 

p. 3 0 . T h e difficulties facing the Royal C o l l e g e in the 1 8 2 0 s are shown 

in D e s m o n d , Politics of Evolution, p p . 2 4 0 - 7 . 1 have leaned heavily on 

D e s m o n d ' s a c c o u n t of the Royal C o l l e g e in crisis , with senior figures at 

the C o l l e g e increasingly a target for the radical medical press . See also J . 

D o b s o n ( 1 9 5 4 ) , p . 5 0 o n w a r d s . F o r a n al ternat ive perspect ive o n 

Everard H o m e ' s ' t h e f t ' , see J. M. O p p e n h e i m e r , New Aspects of John and 

William Hunter ( L o n d o n : H e i n e m a n n , 1 9 4 6 ) , pp . 6 9 — 7 3 . 

T h e interest that Cather ine O w e n t o o k in her s o n ' s career is found in 

J . W. G r u b e r and J . C . T h a c k r a y , Richard Owen Commemoration ( L o n d o n : 

Natural History M u s e u m Publ ica t ions , 1 9 9 2 ) , p . 7 1 ; this publication 

gives many details of his charac ter and mot ivat ion . F o r Cather ine 

O w e n ' s c o m m e n t s on C u v i e r see O w e n , Richard Owen, p . 5 9 ; for the 

significance o f allying h i m s e l f with e m i n e n t m e n , see pp. 3 4 - 6 ; and for 

Richard O w e n ' s m e e t i n g with Caro l ine Cl i f t , p . 3 4 . For further infor

m a t i o n on C u v i e r ' s c h a r a c t e r , such as his annoyance with those w h o 

could n o t speak F r e n c h , see 'An Irish Naturalist in C u v i e r ' s Laboratory : 

the l e t te rs of Joseph Pent land , 1 8 2 0 to 1 8 3 2 ' , Bulletin oj the British 

Museum of Natural History, vol . 6, n o . 7 , p p . 2 4 5 - 3 1 9 , in t roduct ion . 

C H A P T E R 7 

W i l l i a m Buckland ' s paper on copro l i tes c i ted in this chapter is ' O n the 

D i s c o v e r y of Fossil F a e c e s , in the Lias at L y m e Regis and in o ther 

F o r m a t i o n s ' , Transactions of the Geological Society oj London, 2 n d ser ies , 

part 3 ( 1 8 3 5 ) , pp . 2 2 3 - 3 6 . His studies are also discussed in his 

daughter ' s b iography: G o r d o n , Life and Correspondence, p. 1 1 4 ; for the 

r h y m e about the F l o o d , p . 2 6 . A full analysis of the significance of 

Buck land ' s research on copro l i tes is in R u p k e , Chain oj History. I am 

indebted to this a c c o u n t for the verses on c o p r o l o g y wr i t ten by his 

s tudents a t O x f o r d , c i ted o n p . 1 4 2 . T h o m a s Hawkins ' s melodramat i c 

v iew of the ancient w o r l d can be read in The Book oj Great Sea Dragons 

( L o n d o n : W i l l i a m Picker ing , 1 8 4 0 ) . 

3 4 4 
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Detai ls ot Adolphe Brongniar t ' s study ot fossil plants w e r e published 

in 1 8 2 8 in his Prodrome d'une histoire des Vegetaux Fossils ( P a r i s ) . M a n t e l l ' s 

w o r k with Brongniart on horsetai ls i s discussed in J . W a t s o n and D. J . 

Bat ten , 'A revision of the English W e a l d e n Flora 1 1, Equisetales', Bulletin 

of the British Museum of Natural History, vol . 4 6 , n o . 1 ( M a y 1 9 9 0 ) , 

pp. 3 7 - 6 0 . 

G i d e o n Mante l l ' s w o r k on the fossils o f the T i lga te F o r e s t and the 

progress of his research during 1 8 2 6 and 1 8 2 7 appears in his short 

b o o k , Illustrations of the Geology of Sussex ( L o n d o n : Lupton R e l f e , 1 8 2 7 ) ; 

see especially ch . 2 , 'A descr ipt ion of the organic remains of the strata 

of the Ti lgate F o r e s t ' , in which his observat ions and sources of 

evidence are descr ibed in detai l . This per iod is also dealt with in the 

t w o biographies of M a n t e l l . See S p o k e s , Gideon Algernon Mantell, 

pp. 2c 3 0 . I t i s Professor D e n n i s D e a n w h o descr ibes M a n t e l l ' s 1 8 2 7 

b o o k as the ' rarest and m o s t his tor ic dinosaur b o o k in Engl i sh ' ; for his 

discussion of M a n t e l l ' s c o n t r i b u t i o n to the understanding of fossil 

repti les at this point , see D e a n , Gideon Mantell, pp . 8 9 — 9 6 . M a n t e l l ' s 

journal entr ies give a vivid insight into his prac t i ce : ' T h e Journa l of 

Gideon M a n t e l l ' , unedi ted , unpublished version in four vo lumes 

(Sussex Archaeological S o c i e t y , L e w e s , S u s s e x ) , vol . 1 , p p . 1 2 6 , 1 3 0 , 

1 3 1 , 1 3 c ; vol . 2 , p . I f . 

Wil l iam Buckland 's descr ipt ion of M a r y Anning ' s first pterodacty l and 

details of the dramat ic discovery appear in his paper , ' O n the D i s c o v e r y 

of a n e w species of P terodac ty le in the Lias at L y m e R e g i s ' , Transactions 

of the Geological Society of London, 2 n d ser ies , vol . 3 ( 1 8 2 9 ) , p p . 2 1 7 — 2 2 . 

See also Lang, 'M ary Anning and the P i o n e e r G e o l o g i s t s ' . C u v i e r ' s 

interpretat ions are in G. C u v i e r , Recherches sur les Ossemens Fossiles (Par is , 

1 8 2 4 ) , vol . c , part 2 , pp . 3 7 8 8 0 . 

T h e Annings ' difficulties in sell ing fossils in the late 1 8 2 0 s and the 

changing for tunes o f the D u k e o f Buckingham are descr ibed in M. A . 

Taylor and H. S. T o r r e n s , ' S a l e s w o m a n to a n e w S c i e n c e ' in Proceedings 

of the Dorset Natural History and Archaeological Society, vol . 1 0 8 ( 1 9 8 7 ) . 

Mary Anning's arduous w o r k is out l ined in a l e t t e r to M r s Murchison 

and can be found in W. D . Lang, ' T h r e e L e t t e r s by Mary A n n i n g ' , 



N O T E S A N D S ( H I K C E S 

Proceedings of the Dorset Natural History and Archaeological Society, vol . 66 

( 1 9 4 4 ) , p . 1 7 0 . F o r the success o f H e n r y d e l a B e c h e ' s print 'Dur ia 

A n t i q u i o r ' see the journal All the Year Round, a r e p o r t ent i t led 'Mary 

Anning , the Fossil F i n d e r ' , vol . 1 3 ( 1 8 6 5 ) , p p . 6 0 — 3 . 

C H A P T E R 8 

Charles Lyel l ' s m a s t e r p i e c e , Principles of Geology, was published in three 

v o l u m e s b e t w e e n 1 8 3 0 and 1 8 3 3 . F o r a discussion on valley format ion 

see p . 1 1 1 in the Penguin Classics ed i t ion , 1 9 9 7 , which includes an 

in t roduct ion by J a m e s S e c o r d ; for Lye l l ' s views on parsons in England 

and the Mosa ic a c c o u n t of C r e a t i o n sec p. x x i v . A tull discussion of 

Lye l l ' s theor ies can be found in R u d w i c k , Meaning of Fossils. T h e c o n 

t roversy b e t w e e n the fluvialists is also out l ined in R u p k e , Chain of 

History, for C o n y b e a r e ' s l e t t e r to Buckland descr ibing Scrope as a goose 

see p . 8 6 . F o r details o f Lyel l ' s c o r r e s p o n d e n c e with Mantel l as the 

c o n t r o v e r s y o v e r the D e l u g e w o r e o n , see Lye l l ' s s i s ter - in- law's b o o k : 

Lyel l , Life, Letters and Journals, vol . 1 , p p . 2 5 2 — 3 ; l e t ters dated April and 

J u n e 1 8 2 9 . 

Char les Lye l l ' s l e t t e r to Mante l l urging him to take the lead in fossil 

rept i les can be found in the N e w Zealand archives : Charles Lyell to 

G i d e o n M a n t e l l , 2 3 M a r . 1 8 2 9 , Mantel l M S S , A T L - N Z Folder 6 2 , l e t ter 

am very grateful to Alan J o h n W c n n e r b o m for permi t t ing me to 

c i te f r o m his fascinating thesis on the relat ionship b e t w e e n Lyell and 

M a n t e l l . M a n t e l l ' s ex tens ive preparat ions for his m u s e u m are evident 

f r o m his diary; see C u r w e n , Journal of Gideon Mantell. R o b e r t Bakewel l ' s 

visit and p r e v i e w are out l ined in 'A visit to the Mantel l ian M u s e u m at 

L e w e s ' , Natural History Magazine, vo l . 3 ( 1 8 2 9 ) , pp . 9 1 7 , and are also 

discussed in S p o k e s , Gideon Algernon Mantell, pp . 3 4 — 5. 

G i d e o n M a n t e l l ' s landmark paper descr ib ing the Age of Rept i les is 

' T h e G e o l o g i c a l Age of R e p t i l e s ' , Edinburgh New Philosophical Journal, 

vol . I I ( A p r . - O c t . 1 8 3 1 ) , pp . 1 8 1 5 . M a n t e l l ' s diary shows that this 

paper was w r i t t e n t w o years ear l ie r , on 3 N o v e m b e r 1 8 2 9 , well before 
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the plate ' D u r i a A n t i q u i o r ' , showing ancient D o r s e t seas t e e m i n g with 

reptil ian l i fe , was pr in ted . T h e c l e r g y m a n w h o o b j e c t e d to the very idea 

of an Age of Rept i les is descr ibed in S p o k e s , Gideon Algernon Mantell, 

p. 4 4 . S e e also the Bridgewater Treatise by the R e v d W i l l i a m Kirby 

( L o n d o n : W i l l i a m Picker ing , 1 8 3 c ) , vol . 1 , p p . 3 6 — 4 2 . 

T h e first r e f e r e n c e to G i d e o n Mante l l as a British C u v i e r was in a 

l e t ter f rom R o b e r t Bakewel l to his publ isher , T h o m a s L o n g m a n , c i ted in 

D e a n , Gideon Mantell, p . 1 1 6 . T h e r e f e r e n c e to M a n t e l l ' s ' gen ius ' i s to 

be found in a l e t ter f r o m Charles Lyell to J . F l e m i n g , 7 J a n . 1 8 3 c ; see 

Lyel l , Life, Letters and Journals, vol . 1, p. 4 4 6 . 

Detai ls of the royal trips to Br ighton and L e w e s are r e c o r d e d in the 

local papers o f the t i m e ; see ' R o y a l visit to L e w e s : the R e c e p t i o n o f 

W i l l i a m I V a t the Sussex Archaeologica l S o c i e t y , ref . 9 4 2 . 2 c . / L e w . 

M o r e details of the royal family are in C. F o x , London - World City 

1800-1840 ( Y a l e , 1 9 9 2 ) , and The Royal Pavilion: the Palace of George IV, 

published by Br ighton Arts and Leisure Services . M a n t e l l ' s diary also 

descr ibes details of the e v e n t . 

C H A P T E R 9 

Richard O w e n ' s difficulties with his future m o t h e r - i n - l a w are descr ibed 

in his grandson 's b iography: O w e n , Richard Owen, pp . 3 5 — 4 5 ; for back

ground to the unfolding saga of the p r o l o n g e d e n g a g e m e n t and R i c h a r d ' s 

and Caro l ine ' s response t o i t , see p p . 3 5 , 3 7 , 4 2 , 6 0 , 6 2 , 6 3 , 6 7 , 8 9 , 9 0 . 

Fur ther details can be found in British Library Add. M S S 3 9 9 5 5 , f . 2 1 2 ; 

and British Library Add. M S S 3 9 9 5 5 , f . 2 1 8 . T h e i r t roub led relat ionship 

is also descr ibed in D e s m o n d , Politics of Evolution, p. 2 5 0 . 

T h e clash b e t w e e n G e o f f r o y Saint -Hi la ire and G e o r g e s Cuvier 

leading up to C u v i e r ' s death is discussed in S c h n e e r , Towards a History of 

Geology, ch . 2, by Frank B o u r d i e r . See also R u d w i c k , Meaning of Fossils, 

ch. 3 . G e o f f r o y ' s papers c la iming that fossil animals gave r ise to living 

ones is in G e o f f r o y Sa int -Hi la i re , ' R e c h e r c h e s sur l 'organisat ion des 

gavials . . . et sur c e t t e ques t ion , si les gavials . . . d e s c e n d e n t , par voie 
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non i n t c r r o m p u e de g e n e r a t i o n , des gavials antediluvians . . . ' , Memories 

du Museum d'Histoire Naturelle, vol . 2 ( 1 8 2 5 ) , p p . 9 7 - 1 5 6 . See also the 

same j o u r n a l , vol . 1 7 ( 1 8 2 8 ) , p p . 2 0 9 — 3 0 

I am indebted to Adrian D e s m o n d for his colourful perspect ive on 

R o b e r t G r a n t ' s c a r e e r and the clash with O w e n , out l ined in D e s m o n d , 

Politics of Evolution, pp . 8—1 1, 2 3 9 o n w a r d s . This is also discussed in 

D e s m o n d ' s Archetypes and Ancestors ( L o n d o n : B lond & Briggs, 1 9 8 2 ) ; see 

p p . 1 1 5 - 2 2 . F o r W a k l e y ' s quota t ion in praise of G r a n t , see the Lancet, 

vol . 1 ( 1 8 3 4 ) , p p . 6 8 8 — 9 . 

Richard O w e n ' s paper that launched him on to the scientif ic stage is 

' M e m o i r on the Pearly Naut i lus ' , published by 'd i rec t ion of the C o u n c i l ' 

o f the Royal C o l l e g e o f Surgeons i n 1 8 3 2 . T h e interest i n m o n o t r e m e s 

to d e t e r m i n e the e x i s t e n c e of i n t e r m e d i a t e f o r m s is discussed in R u p k e , 

Richard Owen, p p . 77 9. A m o r e detai led account is given in D e s m o n d , 

Politics of Evolution, p p . 2 7 9 — 8 8 . See also O w e n ' s grandson 's biography: 

O w e n , Richard Owen, pp . 6 0 — 5 . 

Buckland ' s unusual d o m e s t i c c i r c u m s t a n c e s are descr ibed in G o r d o n , 

Life and Correspondence, pp . 9 0 - 1 1 0 . Sec also his son Francis Buckland's 

' M e m o i r o f the A u t h o r ' , which appears in the 1 8 5 8 edit ion o f 

Buck land ' s Bridgewater Treatise; see p. x x x v i for an account of his parents 

wri t ing t o g e t h e r . Q u o t a t i o n s given in this chapter f rom the Bridgewater 

Treatise are f r o m pp. 8—1 1 , 1 9 2 2 , 1 25 o n w a r d s . 

Nicolaas A. R u p k e in The Great Chain of History has provided a fasci

nating perspect ive on the impac t of the Bridgewater Treatises. Specialist 

sources c i ted in this sect ion inc lude , H a c k , ' G e o l o g i c a l Sketches ' 

( 1 8 3 2 ) , pp . 3 8 9 , quoted i n R u p k e , o n p . 1 6 7 ; and G e o r g e C r o l y , 

Blackwood's (Edinburgh) Magazine, vol . xlii ( 1 8 3 7 ) , p. 6 9 0 and quoted in 

R u p k e , p . 2 1 6 . F o r the c o n c e r n s o v e r the re lat ions b e t w e e n carnivorous 

animals and sin see G e o r g e Bugg, Scriptural Geology ( 1 8 2 6 ) , vol . I , 

p p . 1 3 9 — 4 5 , 1 1 8 . T h o m a s T h o m p s o n w r o t e for the Magazine for Natural 

History an art ic le cal led 'An A t t e m p t to Ascertain the Animals 

Des ignated in the Scr iptures by the N a m e s of Leviathan and B e h e m o t h ' , 

vol . viii ( 1 8 3 5 ) , p . 3 2 0 . T h e r e v i e w of this theory can be found in 

the Edinburgh New Philosophical Journal, vol . 19 ( 1 8 3 5 ) , pp. 2 6 3 — 8 1 . 
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3 4 9 

F o r further discussion of this t o p i c , see S c h n e e r , Towards a History of 

Geology, and Mi l ton Mi l lhauser , ' T h e Scriptural G e o l o g i s t s ' , Osiris, 

vol . I i ( 1 9 5 4 ) , PP- 6 5 - 8 6 . 

Richard O w e n ' s success in c la iming the zoological spec imens for 

dissect ion i s clearly shown in O w e n , Richard Owen; see p p . 9 2 , 9 5 - 6 , 

1 0 1 , 1 0 6 - 7 , l 2 2 > 1 6 9 . R o b e r t G r a n t ' s dif f icult ies , leading t o his eventual 

dec l ine , are discussed in D e s m o n d , Politics of Evolution, p. 2 9 1 o n w a r d s , 

and in his Archetypes and Ancestors ( L o n d o n : B lond & Briggs , 1 9 8 2 ) , 

pp. 42 4 , 1 15 o n w a r d s . See also the Lancet, vol . 1 ( 1 8 3 6 — 7 ) , pp . 2 1 , 

7 6 6 ; also J . B e d d o e , Memories of Eighty Years (Br i s to l : A r r o w s m i t h , 1 9 1 0 ) , 

P- 3 3 -

T h e ro le o f the newly f o r m e d British Associat ion for the Advance

m e n t of Sc ience as a vehicle for O w e n ' s a m b i t i o n , and the inf luence of 

his father- in- law in the ensuing batt les with Mante l l over fossil rept i les , 

are discussed in H. T o r r e n s , 'Pol i t ics and Pa laeonto logy : Richard O w e n 

and the Invention o f D i n o s a u r s ' , in J . Far low and M. K . B r e t t - S u r m a n , 

The Complete Dinosaur ( Indianapolis : Indiana Univers i ty Press , 1 9 9 7 ) , 

p. 1 7 4 onwards . See also J . M o r r e l l and A. T h a c k r a y , Gentlemen of 

Science: The Early Years of the British Association for the Advancement 

o f Science ( O x f o r d : C larendon Press , 1 9 8 1 ) , p p . 3 1 , 9 5 o n w a r d s . 

C H A P T E R 1 0 

John C o o p e r , the C u r a t o r o f the B o o t h M u s e u m , B r i g h t o n , and his t e a m 

have searched the local archives for r e c o r d s of M a n t e l l ' s m u s e u m in 

Br ighton, and I am indebted to C o o p e r ' s generos i ty for the rich supply 

of original sources d o c u m e n t i n g M a n t e l l ' s life in the m i d - to late 1 8 3 0 s . 

Many of the ci tat ions are f r o m the Brighton Herald and the Brighton Gazette 

b e t w e e n the years 1 8 3 3 and 1 8 3 8 . T h e s e provide a vivid snapshot o f 

Mante l l ' s changing for tunes and the increasingly desperate a t t empts to 

keep his m u s e u m in Br ighton . A n o t h e r e x c e l l e n t guide to M a n t e l l ' s diffi

cult ies can be found in a study by R. J . C leeve ly and S. D. C h a p m a n , 

' T h e accumulat ion and disposal o f G i d e o n M a n t e l l ' s fossil co l lec t ions 
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and their ro le in the history of British P a l a e o n t o l o g y ' , Archives of Natural 

History ( 1 9 9 2 ) , pp• 3 0 6 — 6 0 . 

This per iod in M a n t e l l ' s life is also discussed in Spokes , Gideon Algernon 

Mantell, an account that includes the r e f e r e n c e s f r o m his c o r r e s p o n d e n c e 

with Professor Si l l iman. S o m e of the personal quotes that i l lustrate the 

o p t i m i s m w h e n e m b a r k i n g on the p r o j e c t and the severe depression 

which a c c o m p a n i e d its failure are f r o m M a n t e l l ' s diary, C u r w e n , Journal 

of Gideon Mantell. See also M a n t e l l ' s unpublished diary held at the 

Sussex Archaeologica l S o c i e t y , L e w e s , vo l . 2 . M o r e r e c e n t l y , Mante l l ' s 

a t t e m p t s to establish h imse l f in Br ighton are descr ibed in D e a n , Gideon 

Mantell. 

M a n t e l l ' s in terpre ta t ion of the Maids tone Iguanodon is analysed in 

D . B . N o r m a n , ' G i d e o n M a n t e l l ' s " M a n t e l - p i e c e " : the earl iest well 

preserved Orni th ischian D i n o s a u r ' , Modern Geology, vol . 18 ( 1 9 9 3 ) , 

pp. 2 2 5 - 4 5 . F ° r B e n s t e d ' s a c c o u n t see W . H . B e n s t e d , The Iguanodon: 

Selections from the contributions to the Amici (1 8 3 6 ) , pp . 7 0 7 . T h e value of 

the Maids tone Iguanodon is cons idered in many publ icat ions; see 

T. G a r d o m and A. M i l n e r , The Natural History Museum Book of Dinosaurs 

( C a r l t o n , 1 9 9 3 ) , p . 9 3 . M a n t e l l ' s size c o m p a r i s o n s with the iguana and 

his view of Iguanodon at this point are to be found in his Geology of South-

East England ( L o n d o n : T h o m a s L o n g m a n , 1 8 3 3 ) , p . 3 1 2 onwards . 

R e c o r d s o f the depar ture o f M r s Mante l l are f e w , especially as Gideon 

Mante l l virtually s topped wri t ing in his diary during the turbulent years 

of 1 8 3 7 4 0 . A c c o r d i n g to C u r w e n , Journal of Gideon Mantell, p . 1 4 1 , 

M r s Mante l l did n o t a c c o m p a n y h e r husband to Clapham. M o r e 

r e c e n t l y , D e a n , Gideon Mantell, p . 1 7 5 , c i tes ev idence that Mary Mantel l 

finally depar ted on 4 M a r c h 1 8 3 9 , a few m o n t h s af ter Mantel l t o o k on 

his L o n d o n prac t i ce . In A m e r i c a , Professor Sil l iman later deleted all 

r e f e r e n c e s to h e r depar ture in M a n t e l l ' s l e t ters b e f o r e donating t h e m to 

the Yale c o l l e c t i o n . It is thought that W a l t e r M a n t e l l , in accordance with 

his fa ther ' s wishes , wiped the r e c o r d f r o m M a n t e l l ' s journal . 
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C H A P T E R I I 

Professor Hugh T o r r e n s at K e e l e Univers i ty first s h o w e d that Richard 

O w e n did not coin the t e r m 'd inosaur ' in August 1 8 4 1 , as was widely 

bel ieved, but later, as he r e w r o t e his Plymouth report for publication in 

April 1 8 4 2 . W h i l e wri t ing this b o o k , I e n j o y e d many discussions with 

Hugh T o r r e n s about the likely s e q u e n c e of events and the key impor tant 

insights behind O w e n ' s famous classif icat ion. His analysis is out l ined in 

t w o art ic les : H . T o r r e n s , 'Pol i t ics and Pa laeonto logy : R ichard O w e n 

and the Invention of D i n o s a u r s ' , in Far low and B r e t t - S u r m a n , Complete 

Dinosaur, pp . 1 7 3 — 9 1 ; and for a m o r e c o n d e n s e d v i e w , H. T o r r e n s , 

' W h e n did the Dinosaur get its n a m e ? ' , New Scientist, vol . 1 3 4 , n o . 1 8 1 5 

( 4 Apr . 1 9 9 2 ) , pp. 4 ° - 4 -

I am also grateful to Dr Angela M i l n e r and Sandra Chapman of the 

D e p a r t m e n t of Palaeontology at the Natural History M u s e u m in 

London , for guidance on the signif icance of O w e n ' s skil led anatomica l 

insights into the dinosaur ' s fused sacrum and m a m m a l - l i k e l imb b o n e s . 

F o r informat ion on the grant c o m m i t t e e of the B A A S , see The Report of 

the BAAS ( the 1 8 37 m e e t i n g in L iverpool ) ( L o n d o n : J o h n M u r r a y , 1 8 3 8 ) , 

vol . 7; for the r e p o r t on grants to geo logy see p. x i x . See also The Report 

oj'the BAAS ( the 1 8 3 8 m e e t i n g ) ( L o n d o n : J o h n M u r r a y , 1 8 3 9 ) , vol . 8; see 

p . xxviii for details o f the c o m m i t t e e and p . x x x for the rules o f grants . 

T h e way that the B A A S was hi jacked by the London el i te is descr ibed also 

in M. A. T a y l o r , ' T h e Ples iosaur 's B ir thplace . . . ' , Zoological Journal oj the 

Linnean Society, vol . 1 1 2 ( 1 9 9 4 ) , pp . 1 7 9 — 9 6 . Useful b a c k g r o u n d on the 

format ion of the B A A S and leading lights within the organisat ion is 

revealed in early le t ters : see J . M o r r e l l and A. T h a c k r a y , Gentlemen of 

Science: The Early Correspondence of the BAAS ( L o n d o n : Royal Historical 

Soc ie ty , 1 9 8 4 ) . O w e n ' s patronage by leaders o f the B A A S i s also discussed 

in R u p k e , Richard Owen. See also the le t ters f r o m Sir Philip E g e r t o n to 

Richard O w e n a t the Natural History M u s e u m : especial ly 2 6 O c t . 1 8 4 0 . 

O w e n ' s interest in the 'Enal iosauria ' and his rivalry with G e o f f r o y Saint-

Hilaire are outl ined in D e s m o n d , Politics of Evolution; see p. 3 24 o n w a r d s . 
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T h e excurs ion to visit Mary Anning and T h o m a s Hawkins is described 

in O w e n , Richard Owen, p. 1 6 6 . Hawkins ' s colourful character and back

ground are to be found in Lang, ' M a r y Anning and the P ioneer 

G e o l o g i s t s ' . Mary A n n i n g ' s frustrat ion at having been explo i ted by the 

g e n t l e m e n of sc ience is d o c u m e n t e d by W i l l i a m Lang in 'Mary Anning 

and Anna Maria P i n n e y ' , Proceedings of the Dorset Natural History and 

Archeological Society, vo l . 80 ( 1 9 5 9 ) ; i t should be noted that some 

historians have suggested that as Pinney was still young , she may not be 

rel iable t e s t i m o n y . M a r y Anning ' s difficulties are also discussed by Lang 

in ' M a r y Anning of L y m e , C o l l e c t o r and V e n d o r of Foss i ls ' , Natural 

History Magazine, vol . c , n o . 3 4 ( 1 9 3 6 ) , p p . 6 4 - 8 1 . Sec also quotat ions 

in Char les D i c k e n s ' s journal All the Year Round, vol . 13 (1 86 j ) , pp . 6 0 — 3 . 

T h e issue of her deepening f inancial p r o b l e m s is analysed in M. A. T a y l o r 

and H. S. T o r r e n s , ' S a l e s w o m a n to a n e w S c i e n c e ' in Proceedings of the 

Dorset Natural History and Archaeological Society, vol . 1 0 8 ( 1 9 8 7 ) . 

In format ion on h e r m i s f o r t u n e in entrust ing her life savings to a c o n m a n 

is f r o m Hugh T o r r e n s (personal c o r r e s p o n d e n c e ) . 

T h e a n e c d o t e s c o n c e r n i n g O w e n prepar ing his t w o repor ts o n British 

fossil rept i les for the B A A S , including his impress ions of travell ing by 

rail , the di f ferent m u s e u m s , and enter ta in ing Buckland and Mante l l , can 

be found in O w e n , Richard Owen. M o r e informat ion on H o l m e s can be 

found in J o h n C o o p e r ' s ' G e o r g e Bax H o l m e s and his relat ionship with 

G i d e o n Mante l l and Richard O w e n ' , Modern Geology, vol . 18 ( 1 9 9 3 ) , 

p p . 1 8 3 — 2 0 8 . 

M a n t e l l ' s c i r cumstances in the late 1 8 30s and early 1 8 4 0 s are outl ined 

in the t w o biographies : S p o k e s , Gideon Algernon Mantell, p p . 1 0 5 - 2 0 , and 

D e a n , Gideon Mantell. His Br ighton lec tures f o r m e d the basis of his b o o k 

The Wonders of Geology ( L o n d o n : 1 8 3 8 ) . A c c o r d i n g to D e a n , G e o r g e 

R i c h a r d s o n , M a n t e l l ' s C u r a t o r at Br ighton , t ranscr ibed the Brighton 

lec tures and these t ranscr ipt ions w e r e used to c o m p i l e the f i rs t draft , 

which Mante l l later revised. Although Richardson was credi ted as 

' e d i t o r ' in the first t w o edi t ions , his n a m e was later dropped . 

F o r an analysis o f the d e v e l o p m e n t of M u r c h i s o n ' s w o r k on the 

Silurian system and his clash with S e d g e w i c k o v e r the C a m b r i a n , and 



N O T E S A N D S O U R C E S 

with de la Beche over the D e v o n i a n , see R u d w i c k , Meaning of Fossils. See 

also G e i k i e , Founders of Geology. 

T h e r e p o r t o f the e leventh m e e t i n g o f the British Associat ion for the 

A d v a n c e m e n t of S c i e n c e , held a t P l y m o u t h in August 1 8 4 1 (and 

published in L o n d o n by J o h n M u r r a y in 1 8 4 2 ) , provides a weal th of 

informat ion about the ev idence available to O w e n , the co l l ec t ions he 

had seen , his in terpre ta t ions , and the way M a n t e l l ' s finds w e r e used . 

O w e n ' s lengthy ' R e p o r t o n Brit ish Fossil R e p t i l e s ' i s o n p p . 6 0 - 2 0 1 ; h e 

describes Poekilopleuron on p p . 8 4 — 8 ; Streptospondylus on pp. 8 8 — 9 4 ; 

Cetiosaurus on p p . 9 4 — 1 0 3 ; Megalosaurus on pp. 1 0 3 — 1 0 ; Hylaeosaurus on 

pp. 1 1 1 — 2 o ; Iguanodon on pp. 1 2 0 — 1 4 4 ; a n c ^ n i s fascinating s u m m a r y is 

o n p p . 1 9 1 — 2 0 1 . O w e n ' s s u m m a r y char t , i n which n u m e r o u s rept i les 

appear with his o w n n a m e bes ide t h e m and Iguanodon is p r e s e n t e d as 

though discovered solely by C u v i e r , i s on p . 1 9 0 . W h e w e l l ' s ta lk , and 

details o f BAAS accounts and f o r m e r pres idents , e t c . , are also to be 

found in this v o l u m e . 

T h e literary Gazette for 14 Aug. 1 8 4 1 provides a full s u m m a r y of 

O w e n ' s B A A S talk. F o r M a n t e l l ' s reply in that same journa l see 28 Aug. 

1 8 4 1 , pp . 5 5 6 - 7 . T h e signif icance o f O w e n ' s bat t le with the evolut ion

ists in his repor t is cons idered by S tephen Jay G o u l d in 'An A w f u l , 

T e r r i b l e Dinosaurian I r o n y ' , Natural History Magazine, vol . 1 0 7 , n o . 1 

( 1 9 9 8 ) , p . 24 o n w a r d s . T h e increasing size es t imates of Iguanodon as 

in terpre ted by H o l m e s are descr ibed in Horsham, its History and Antiquities 

( L o n d o n : W i l l i a m M a c i n t o s h , 1 8 6 8 ) , p . 2 2 5 o n w a r d s . 

Mante l l ' s o w n r e p o r t for the Royal Soc ie ty in 1 8 4 1 i s 'A M e m o i r on 

. . . the Iguanodon and on the R e m a i n s of the Hylaeosaurus and o t h e r 

Saurians discovered in the Strata of the T i lga te F o r e s t ' , Philosophical 

Transactions of the Royal Society, part 2, pp . 1 3 1 — 5 2 . In this paper Mantel l 

observes that Iguanodon 'w i th its long , s lender prehensi le f o r e - f e e t was 

enabled , while supported by its e n o r m o u s hinder l imbs , to pull d o w n 

and feed on the foliage and t runks of the Cla thrar iae , D r a c a e n a e Y u c c a e 

and arborescent f e r n s ' . See also ' O n the Fossil R e m a i n s of T u r t l e s . . . ' 

by G. A. Mantel l in the same issue, p p . 1 5 3 — 8 . 

Mante l l ' s carriage acc ident is descr ibed in his journal at the Sussex 

3 5 3 
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Archaeologica l S o c i e t y , L e w e s ; see vol . 2. S e e also C u r w e n , Journal of 

Gideon Mantell. T h e ef fects of the subsequent i l lness, which affected him 

for the rest of his l i fe , are out l ined in c o r r e s p o n d e n c e with Silliman and 

c i ted in Spokes , Gideon Algernon Mantell, pp . i 3 5 — 4 5 , 2 5 1 — 6 0 . 

C H A P T E R I 2 

Richard O w e n ' s m e t e o r i c rise through Vic tor ian society is re f lec ted in 

O w e n , Richard Owen, which r e c o r d s a success ion of social events and 

meet ings with leading figures of the day. S o m e of these are also discussed 

in R u p k e , Richard Owen; see p p . 1 24 —8 for the story of the large , flight

less bird the m o a , which i l lustrates h o w his ideas w e r e rece ived . T h e 

u n n a m e d r e p o r t showing that n o w o r k o f O w e n ' s c rea ted such e x c i t e 

m e n t is c i ted in R. W. C l a r k , Old Friends at Cambridge and Elsewhere 

( L o n d o n : 1 9 0 0 ) , p . 3 7 3 . A further descr ipt ion o f O w e n ' s skilled identi

f ication of the m o a can be found in O w e n , Richard Owen, p p . 1 4 7 5 1 . 

O w e n ' s o w n papers to the Zoolog ica l Soc ie ty provide useful insights 

into this ep isode : 'Exh ib i t ion of a b o n e of an u n k n o w n struthious bird of 

large size f r o m N e w Z e a l a n d ' , Proceedings of the Zoological Society, vol . 7 

( 1 8 3 9 ) , pp . 1 6 9 7 1 ; and ' N o t i c e o f f ragment o f the f e m u r o f a gigantic 

bird of N e w Z e a l a n d ' , Proceedings of the Zoological Society, vol . 3 ( 1 8 4 2 ) , 

p p . 2 9 — 3 2 . Significant le t ters which shed light on O w e n ' s reputat ion and 

success are in the British Library : see B r o d e r i p to Buckland, 20 J a n . 

1 8 4 3 , B L Add. M S S 3 8 0 9 1 , f . 1 9 3 . D r R u l e ' s contras t ing version o f 

events is given in C u r w e n , Journal of Gideon Mantell, p. 2 2 5 . 

Vestiges of the Natural History of Creation, which caused a sensation in 

1 8 4 4 , was by a Scott ish journal is t called R o b e r t C h a m b e r s . F o r a 

detai led discussion of the impact of this b o o k see Gi l l ispie , Genesis and 

Geology. O w e n ' s theory of archetypes is out l ined in On the Archetype 

and Homologies of the Vertebrate Skeleton ( L o n d o n : 1 8 4 8 ) , and On the Nature 

of Limbs ( L o n d o n : 1 8 4 9 ) . T h e s e ideas are discussed in R u d w i c k , Meaning 

of Fossils, and in Kevin Padian's ' T h e rehabil i tat ion of Sir Richard O w e n ' , 

BioScience, vol . 4 7 , n o . 7 ( 1 9 9 7 ) . 

3 5 4 
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M a n t e l l ' s a t tempts to rebui ld his life in Clapham are descr ibed in 

many sources . His o w n diary and his c o r r e s p o n d e n c e with Si l l iman, 

c i ted at length in Spokes , Gideon Algernon Mantell, i l lustrate his personal 

c i rcumstances vividly. M a n t e l l ' s r e s e n t m e n t o f O w e n f r o m 1 8 4 2 i s 

revealed by his c o r r e s p o n d e n c e and by biographical mater ia l . T h e 

antagonism b e t w e e n the t w o m e n b e c a m e public fo l lowing M a n t e l l ' s 

d isagreement with O w e n o v e r the in terpre ta t ion o f the b e l e m n i t e s . This 

and o t h e r aspects o i their feud are analysed by D. T . D o n o v a n and M. D. 

C r a n e , ' T h e T y p e Mater ia l o f the Jurassic C c p h a l o p o d B e l e m n o t h e u t i s ' , 

Palaeontology, vol . 3 5 ( 1 9 9 2 ) , p p . 2 7 3 — 9 6 . 

T h e difficulties faced by M a r y Anning in h e r final years w e r e first 

outl ined by W i l l i a m Lang, ' M a r y Anning o f L y m e , C o l l e c t o r and 

V e n d o r of Foss i l s ' , Natural History Magazine, vol . c , n o . 34 ( 1 9 3 6 ) , 

pp. 6 4 — 8 1. See also W. Lang, Proceedings of the Dorset Natural History and 

Archaeological Society, including ' M a r y Anning and the P i o n e e r 

G e o l o g i s t s ' ; and ' M o r e about M a r y A n n i n g ' , vol . 7 6 ( 1 9 5 6 ) , for the 

story of Nel l ie W a r i n g ' s visit to the shop. A m o r e r e c e n t s u m m a r y can 

be found in H. T o r r e n s , ' M a r y Anning of L y m e ; the greates t fossilist the 

w o r l d ever k n e w ' , British Journal of the History of Science, vol . 28 ( 1 9 9 5 ) , 

pp. 2 5 7 8 4 . Char les D i c k e n s ' s journal All the Year Round, vol . 13 

( 1 9 6 c ) , pp . 6 0 — 3 , c redi ts the ' c a r p e n t e r ' s d a u g h t e r ' . I am grateful also 

t o the R e v e r e n d T h o m a s G o o d h u e o f the Long Island C o u n c i l o f 

Churches in N e w Y o r k for drawing to my a t tent ion the entr ies she m a d e 

in her c o m m o n p l a c e b o o k b e f o r e h e r death , as descr ibed in his talk at the 

Anning bicentennial c o n f e r e n c e in L y m e in 1 9 9 9 . 

M a n t e l l ' s e f forts to establish a second c o l l e c t i o n are revealed by his 

entr ies . T h e significance of this second c o l l e c t i o n is analysed in S. 

D . Chapman and R . J . C l e e v e l y , ' T h e A c c u m u l a t i o n and Disposal o f 

Mante l l ' s Fossil C o l l e c t i o n s ' , Archives of Natural History ( 1 9 9 2 ) . F o r 

W a l t e r ' s fossil contr ibut ion see J . C . Ya ldwin , G . T e e and A . M a s o n , 

' T h e status of Gideon M a n t e l l ' s " f i rs t " Iguanodon too th in the M u s e u m of 

N e w Zealand, Te Papa T o n g a r e w a ' , Archives of Natural History, vol . 2 4 , 

n o . 3 ( 1 9 9 7 ) , pp . 3 9 7 — 4 2 1 . T h e fate o f M a n t e l l ' s Br ighton C u r a t o r , 

G e o r g e Richardson , is por trayed vividly by Hugh T o r r e n s and J o h n 
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C o o p e r , ' G e o r g e F leming R i c h a r d s o n : Man o f l e t te rs , l ec turer and 

Geologica l C u r a t o r ' , Geological Curator, vol . 4 , n o . 5 ( 1 9 8 c ) , issue 2 , 

pp. 2 4 9 — 6 8 . 

M a n t e l l ' s la ter w o r k a t t e m p t i n g to e lucidate fur ther details o f 

Iguanodon is descr ibed in t w o papers in Philosophical Transactions 

of the Royal Society: ' O n the Star J a w s of the Iguanodon' ( 1 8 4 8 ) , 

and 'Additional O b s e r v a t i o n s on the O s t e o l o g y of the Iguanodon and 

Hylaeosaurus ' ( 1 8 4 9 ) . M a n t e l l ' s w o r k has b e e n analysed b y D r David 

N o r m a n at C a m b r i d g e Univers i ty in ' G i d e o n M a n t e l l ' s " M a n t e l - P i e c e " : 

the earl iest wel l preserved Orni thischian D i n o s a u r ' , Modern Geology, 

vol . 1 8 ( 1 9 9 3 ) , pp . 2 2 5 — 4 5 . T h e conf l ic ts with Richard O w e n arising 

through the c o l l e c t o r G e o r g e H o l m e s are analysed in John C o o p e r ' s 

' G e o r g e Bax H o l m e s and his relat ionship with Gideon Mantel l and 

Richard O w e n ' , Modern Geology, vol . 1 8 ( 1 9 9 2 ) , pp . 1 8 3 — 2 0 8 . For 

M a n t e l l ' s d iscovery of additional dinosaurs , see S p o k e s , Gideon Algernon 

Mantell, and C u r w e n , Journal of Gideon Mantell. T h e finds are also 

descr ibed by Mante l l in Petrifactions and their Teachings ( L o n d o n : B o h n , 

1 8 5 1 ) , p p . 2 2 4 — 5 , 3 3 0 — 2 ! s e e a ' s o M a n t e l l ' s Geological Excursions around 

the Isle of Wight ( L o n d o n : H. G. B o h n , 1 8 5 4 ) , p. 3 3 2 . His discoveries are 

discussed by D e a n , Gideon Mantell, p p . 2 3 6 — 9 . T h e history of the dis

c o v e r y of sauropods is given in J o h n S . M c i n t o s h , M. K. B r e t t - S u r m a n 

and J a m e s O . F a r l o w , ' T h e D i s c o v e r y o f S a u r o p o d s ' , i n Far low and 

B r e t t - S u r m a n , Complete Dinosaur, p p . 2 6 4 — 8 9 . 

A c o m p e l l i n g prof i le of O w e n ' s charac ter can be found in the opening 

chapters of Adrian D e s m o n d ' s Archetypes and Ancestors ( L o n d o n : Blond & 

Br iggs , 1 9 8 2 ) . O w e n as a 'social e x p e r i m e n t e r with a penchant for 

sadism and myst i f i ca t ion ' is in W. Irvine , Apes, Angels and Victorians ( N e w 

Y o r k : M c G r a w - H i l l , 1 9 5 5 ) ; see also p . 1 8 1 for his clash with Hugh 

F a l c o n e r . This is also out l ined in M a n t e l l ' s diary and in Kevin Padian's 

' T h e rehabi l i tat ion of Sir Richard O w e n ' , BioScience, vol . 4 7 , n o . 7 

( 1 9 9 7 ) . O w e n as a m a n 'addicted to a c r i m o n i o u s c o n t r o v e r s y ' i s 

descr ibed in W. H. F l o w e r s ' s profi le of Richard O w e n in the Dictionary 

of National Biography, p p . 1 3 2 9 — 3 9 . He is descr ibed as driven by arro

gance and jealousy in Gavin de B e e r , Charles Darwin, Evolution by Natural 
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Selection ( N e w Y o r k : D o u b l e d a y , 1 9 6 4 ) . F o r details o f H u x l e y ' s struggle 

to establish h imse l f in London and his despair of f inding a scientif ic post , 

see L. H u x l e y , Life and Letters of Thomas Henry Huxley ( L o n d o n : 

M a c m i l l a n , 1 9 0 3 ) , chs 5 , 6 . 

C H A P T E R 1 3 

Information o n the G r e a t Exhib i t ion o f 1 8 5 1 can b e found i n D . 

N e w s o m e , The Victorian World Picture ( L o n d o n : J o h n M u r r a y , 1 9 9 7 ) . 

This account includes a descr ipt ion of the process ion and of the reac t ion 

of the Archbishop of C a n t e r b u r y . The Letters of Queen Victoria, vol . II, 

pp. 3 1 6 - 1 9 , show her delight in the E x h i b i t i o n , as do h e r journal entr ies 

for May 1 8 c 1 . See also C. H. G i b b s - S m i t h , The Great Exhibition of 1851 

( L o n d o n : Vic tor ia & Alber t M u s e u m 1 9 5 0 ) ; this a c c o u n t lists the j u r o r s 

and descr ibes s o m e o f the exhib i t s . F o r m o r e in format ion see R . E . 

P r o t h e r o , The Life and Correspondence of Arthur Penrhyn Stanley, vol . 1 

( 1 8 9 3 ) , pp . 2 0 0 — 5 . Caro l ine O w e n ' s a c c o u n t o f the process ion i s i n 

O w e n , Richard Owen, vol . 1 , p . 3 6 6 . M a n t e l l ' s descr ipt ions can be found 

in his journal for May and the ensuing m o n t h s . 

Buckland's tragic descent in to madness is discussed in many sources . 

T h e m o s t vivid i s J . W. G r u b e r and J . C . T h a c k r a y , Richard Owen 

Commemoration ( L o n d o n : Natural History M u s e u m Publ icat ions , 1 9 9 2 ) , 

pp. 7 8 - 8 0 . T h e c o n c e r n that Buckland was lying 'at the Clapham 

re t rea t , amongst outrageous m a d m e n ' was expressed by T h o m a s 

Hawkins in a l e t ter to Richard O w e n , 1 6 May 1 8 5 1 ; see the O w e n 

Col lec t ion a t the Natural His tory M u s e u m 1 4 : 5 1 6 / 7 . T h e view that ' the 

mental disease will take such a r o o t that nothing will r e m o v e i t ' is in a 

le t ter f r o m Murchison to O w e n , 25 J a n . 1 8 5 0 , and c i ted in G r u b e r and 

Thackray ( a b o v e ) . 

F o r a detai led analysis of the TelerpetonI Leptopleuron dispute b e t w e e n 

O w e n and Mante l l , see M . J . B e n t o n , 'Progress ion ism i n the 1 8 5 0 s : 

Lyel l , O w e n , Mante l l and the Elgin fossil rept i le Leptopleuron 

(Telerpeton)', Archives of Natural History, vol . 1 1 , n o . 1 ( 1 9 8 2 ) , 
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pp. i 2 3 — 3 6 . B e n t o n m a k e s the point that O w e n may n o t , in fact , have 

ac ted badly on this occas ion . Patr ick D u f f had sent O w e n the repor t of 

the discovery in the Elgin Courant and s o m e drawings well before Mantell 

saw the s p e c i m e n , and O w e n be l ieved that he was reques ted to descr ibe 

the animal . T h e r e p o r t which descr ibed O w e n as 'prigging Mante l l ' s 

b o n e s ' and suggested that O w e n ' w o r r i t e d Mantel l to death ' i s anony

m o u s : A Sad Case . . ., out l ined in Public Opinion (1 8 6 3 ) , p. 4 9 0 onwards . 

Deta i ls of the Crystal Palace B o a r d ' s request to Mantel l to cons t ruc t a 

geological cour t are in the e x t r a c t s f r o m minutes of a m e e t i n g of the 

Board of D i r e c t o r s , 10 Aug. 1 8 5 2 , and can be found in the Alexander 

T u r n b u l l L ibrary , W e l l i n g t o n , N e w Zea land , M S papers 0 0 8 3 0 3 2 . I 

am grateful to Pro fessor Hugh T o r r e n s for a lert ing me to these details; 

the issue is discussed in full in his c h a p t e r , 'Pol i t i cs and Palaeontology: 

R ichard O w e n and the Invent ion of D i n o s a u r s ' , in Far low and Bre t t -

S u r m a n , Complete Dinosaur, p. 1 8 7 . T h e de ter iora t ion in Mante l l ' s health 

at this point is evident f r o m his diary and the a c c o u n t in Spokes , Gideon 

Algernon Mantell. 

T h e a n o n y m o u s obi tuary o f G i d e o n Mantel l a t t r ibuted t o Richard 

O w e n is in the Literary Gazette for 13 N o v . 1 8 5 2 , p . 8 4 2 . F o r c o r r e s 

p o n d e n c e p r o m p t e d b y this see W . Hopkins t o L . H o r n e r , 1 7 N o v . 

1 8 5 2 , I C 1 8 . 2 2 8 , and W . Hopkins t o E . F o r b e s , 4 D e c . 1 8 5 2 , I C 

1 8 . 2 2 4 . This is also discussed in Adrian D e s m o n d , Archetypes and Ancestors 

( L o n d o n : B lond & Briggs , 1 9 8 2 ) , p . 2 0 8 . T h e r e arc n u m e r o u s o t h e r 

not i ces and obi tuar ies : see especial ly the Athenaeum, 20 N o v . 1 8 5 2 , 

p p . 1 2 7 0 - 1 ; Literary Gazette, 27 N o v . 1 8 5 2 , p . 1 ; The Gentleman's 

Magazine, vol . 3 8 ( D e c . 1 8 5 2 ) , p p . 6 4 4 7 ; the anniversary m e e t i n g o f 

the Royal Soc ie ty on 3 0 N o v . 1 8 5 2 , 'Address by the Right Honourab le 

Earl R o s s e ' , Quarterly Journal of the Geological Society ( 1 8 5 3 ) ; the anni

versary address by W i l l i a m Hopkins , in the s a m e j o u r n a l , pp. xxii—xxvi; 

T . G. Va l lance , ' G i d e o n M a n t e l l : a Focus for Study in the History of 

G e o l o g y . . . ' , Hist. Sci. New Zealand ( F e b . 1 9 8 3 ) . Many of the obituaries 

are summar ised in D e a n , Gideon Mantell, p p . 2 6 4 — 6 . 

T h e magni f i cent banquet in the bel ly of the Iguanodon is descr ibed in 

many s o u r c e s . A g o o d s u m m a r y of the event is in B. C. G a r d i n e r , 'C l i f t , 
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D a r w i n , O w e n and the D i n o s a u r i a ' , The Linnean ( 1 9 9 1 ) , p p . 1 9 — 2 7 . F o r 

in terpretat ions of dinosaurs a t the t i m e and the publ ic r e a c t i o n , see ' T h e 

Fossil D i n n e r ' , London Quarterly Review, vol . 3, n o . 5 ( 1 8 5 4 ) , 

pp. 2 3 2 — 7 9 . T h e d inner i s also descr ibed in ' T h e Crystal Palace at 

S y d e n h a m ' , Illustrated London News, vol . 2 3 , n o . 6 6 1 ( 3 1 D e c . 1 8 5 3 ) , 

pp. 5 9 9 6 0 0 ; and i n the same j o u r n a l , vol . 2 4 , n o . 6 6 2 ( 7 J a n . 1 8 5 4 ) , 

p. 2 2. See also S. M c C a r t h y and M. G i l b e r t , The Crystal Palace Dinosaurs 

( L o n d o n : T h e Crystal Palace Foundat ion , 1 9 9 4 ) . 

Preparat ions for the Crystal Palace dinosaurs are descr ibed in The 

Times of 2 N o v . 1 8 5 3 , and see also the Crystal Palace Herald, vol . 1 , n o . 1 

( 1 8 5 3 ) . T h e reac t ion of the public is shown in the Westminster Review 

vol. 6 2 , n o . 6 ( 1 8 5 4 ) , p p . 5 4 0 - 1 , and in L. F iguier , The World before the 

Deluge ( L o n d o n : Cassel l , P e t t e r & Galpin , 1 8 6 3 ) , p p . viii , 4 4 9 o n w a r d s . 

Fictional accounts include Jules V e r n e , Journey to the Centre of the Earth 

(Paris : H e t z e l , 1 8 6 4 ) , pp . 2 , 3 3 5 o n w a r d s ; Char les D i c k e n s , Bleak House 

( L o n d o n : 1 8 5 3 ) . R ichard O w e n ' s a c c o u n t is in Geology and the Inhabitants 

of the Ancient World ( L o n d o n : Crystal Palace Library , 1 8 5 4 ) ; see also 

Benjamin W a t e r h o u s e H a w k i n s , Crystal Palace: Guide to the Palace and Park 

( L o n d o n : Dickens & Evans, 1 8 7 7 ) , and ' O n visual educat ion as applied 

to g e o l o g y ' , see T. Hawkins in Journal of the Society of Arts, vol . 2, 

pp. 4 4 4 - 9 . 

T h e fate of M a n t e l l ' s sons and of his co l l ec t ions is discussed in J . C. 

Yaldwin, ' T h e status of G i d e o n M a n t e l l ' s " f i rs t " Iguanodon t o o t h . . . ' , 

Archives of Natural History, vol . 2 4 , n o . 3 ( 1 9 9 7 ) , p p . 3 9 7 - 4 2 1 . S e e also 

Spokes , Gideon Algernon Mantell. 

F o r Professor O w e n ' s ambi t ious plans for a national m u s e u m , see 

O w e n , Richard Owen, vol . 2. His m u s e u m plans are also discussed in 

detail by R u p k e , Richard Owen. 

C H A P T E R 1 4 

H u x l e y ' s campaign to c u r b O w e n ' s p o w e r and b l o c k his ambi t ion for a 

natural history m u s e u m is discussed in R u p k e , Richard Owen, 
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p p . 9 8 — 1 0 2 . See also ' R e p o r t f r o m the se lec t c o m m i t t e e ' , Parliamentary 

Papers i860 ( 5 4 0 ) , vol . 1 6 , p . 3 0 3 , for H u x l e y ' s c o m m e n t s o n O w e n ' s 

' l i t t le m a t u r e d ' s c h e m e . 

T h e r e are n u m e r o u s sources discussing the d e v e l o p m e n t o f D a r w i n ' s 

ideas. T h e m o s t c o m p e l l i n g biography is D e s m o n d ' s and M o o r e ' s Darwin. 

I have leaned heavily on this a c c o u n t for D a r w i n ' s personal reac t ions , 

especial ly his fears o v e r h o w his ideas might be rece ived and the react ion 

o f Professor O w e n . F o r a general a c c o u n t o f the d e v e l o p m e n t o f D a r w i n ' s 

thinking see also W i l l i a m Irvine 's Apes, Angels, and Victorians: The Story of 

Darwin, Huxley and Evolution ( N e w Y o r k : M c G r a w - H i l l , 1 9 5 c ) . 

T h e quotat ion on natural se lec t ion given at length in this chapter is 

f r o m D a r w i n ' s Origin of Species by means of Natural Selection ( L o n d o n : J o h n 

M u r r a y , 1 8 5 9 ) , p . 6 1 . F o r the inf luence o f Lyell o n D a r w i n , see 

F. Burkhardt and S. Smith ( e d s ) , Correspondence of Charles Darwin, vol . 3 

( 1 9 8 7 ) , p . 5 5 : D a r w i n t o L . H o r n e r ( 1 8 4 4 ) . F o r T h o m a s H u x l e y ' s 

response see Leonard H u x l e y , Life and Letters of Thomas Henry Huxley 

( L o n d o n and N e w Y o r k : M a c m i l l a n , 1 9 0 3 ) , p p . 2 3 9 , 2 5 4 , 2 5 8 . O w e n ' s 

r e v i e w , which caused D a r w i n so m u c h a n x i e t y , is in the Edinburgh Review 

or Critical Journal ( Jan.—Apr. 1 8 6 0 ) , p p . 4 8 7 - 5 3 2 ; quotat ions given here 

are f r o m pp. 4 9 4 , 5 0 0 , 5 0 2 , 5 2 1 . T h e r e p o r t i n the Manchester Spectator 

can be found in O w e n ' s file a t the Natural History M u s e u m , BM ( N H ) , 

L , OC 1 8 , dated 8 and 22 D e c . 1 8 4 9 . R u p k e , Richard Owen, discusses 

O w e n ' s response to D a r w i n on p p . 2 3 2 - 4 2 . T h e di f ferences in ideology 

b e t w e e n D a r w i n and O w e n are analysed i n J . W . G r u b e r and J . C . 

T h a c k r a y , Richard Owen Commemoration ( L o n d o n : Natural History 

M u s e u m Publ icat ions , 1 9 9 2 ) , see p p . 7 1 — 8 1 . 

N u m e r o u s stories have built up around the famous clash b e t w e e n 

W i l b e r f o r c e and H u x l e y in i 8 6 0 a t the B A A S . I have drawn f r o m the 

accounts in L e o n a r d H u x l e y , Life and Letters of Thomas Henry Huxley 

( a b o v e ) , see p p . 2 5 9 — 7 4 ; Leonard H u x l e y quotes many dif ferent 

versions w r i t t e n by friends to D a r w i n . Th is m e e t i n g is also discussed in 

D e s m o n d and M o o r e , Darwin, p p . 4 9 2 — 9 , and in W i l l i a m Irvine 's Apes, 

Angels and Victorians: The Story of Darwin, Huxley and Evolution ( a b o v e ) , 

p p . 1 - 8 . 
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F o r a full discussion of the ape brain c o n t r o v e r s y see R u p k e , Richard 

Owen, ch . 6 on ' C e r e b r a l C o n s t r u c t s ' . H u x l e y ' s o w n view of events is 

descr ibed in Leonard H u x l e y ' s Life and Letters of Thomas Henry Huxley 

( a b o v e ) , see p. 2 7 7 . T h o m a s H u x l e y presented his a rguments in Evidence 

as to Man's Place in Nature ( L o n d o n : 1 8 6 3 ) . T h e way H u x l e y o u t m a n o e u 

vred O w e n at the Zoolog ica l Soc ie ty and the Royal Soc ie ty is 

summarised in D e s m o n d and M o o r e , Darwin, p . 5 0 5 . O n e o f several 

caricatures of O w e n at this t i m e appeared in A Sad Case, Recently Tried 

before the Lord Mayor, Owen vs Huxley', o t h e r w i s e k n o w n as the ' B o n e 

C a s e ' ; i t was published in L o n d o n in 1 8 6 3 , and the author is thought to 

have b e e n G e o r g e P y c r o f t . T h e Punch p o e m appears in the issue of 1 5 

May 1 8 6 1 , under a p ic ture of a gori l la bear ing the sign, ' A m I a M a n and 

a B r o t h e r ? ' 

H u x l e y ' s studies placing the Dinosauria in an evolut ionary c o n t e x t are 

out l ined in several sources . A vivid a c c o u n t which shows the d e v e l o p 

m e n t in H u x l e y ' s thinking can be found in Adrian D e s m o n d ' s Huxley 

(Penguin , 1 9 9 8 ) , p p . 2 9 9 — 3 0 0 , 3 5 6 — 6 0 . See also D e s m o n d , Archetypes 

and Ancestors ( L o n d o n : B lond & Br iggs , 1 9 8 2 ) , p. 1 24 o n w a r d s , for the 

debate on the significance of the Archaeopteryx. F o r the quotat ions f r o m 

let ters to Lyell at the Royal Inst i tut ion, see Leonard H u x l e y ' s Life and 

Letters ( a b o v e ) , pp . 3 8 1 , 4 2 4 . A b r i e f s u m m a r y o f H u x l e y ' s classif ication 

is presented in E. H. C o l b e r t , Men and Dinosaurs ( P e n g u i n , 1 9 6 8 ) . See 

also Farlow and B r e t t - S u r m a n , Complete Dinosaur, ch . 3 9 . 

O w e n ' s re luc tance to a c c e p t evolut ion as out l ined by D a r w i n and his 

enthusiasm for retaining Divine laws are descr ibed in J . W. G r u b e r and 

J. C. T h a c k r a y , Richard Owen Commemoration ( L o n d o n : Natural History 

M u s e u m Publ icat ions , 1 9 9 2 ) . T h e sad fate of his son W i l l i a m is also 

descr ibed there (see p p . 8 1 — 2 ) . T h e dispersal o f s o m e o f M a n t e l l ' s 

co l lec t ion while O w e n was in charge of the British M u s e u m is discussed 

in S . D . Chapman and R. J . C l e e v e l y , ' T h e accumula t ion and dispersal 

o f G i d e o n M a n t e l l ' s fossil c o l l e c t i o n and their r o l e in the history of 

British p a l a e o n t o l o g y ' , Archives of Natural History, vol . 1 9 , n o . 3 ( 1 9 9 2 ) , 

pp. 3 0 7 - 6 4 . 

O w e n ' s being 'systematical ly w r i t t e n out o f h i s tory ' b y D a r w i n ' s 
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supporters is descr ibed in R u p k e , Richard Owen, p p . j - c . T h e young 

Regius Professor o f M o d e r n His tory a t O x f o r d w h o descr ibed O w e n as 

'a bad case ' is q u o t e d in G r u b e r and T h a c k r a y , Richard Owen 

Commemoration ( a b o v e ) , p. 4. 
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