
 The Etches Collection Museum is located in the village 
of Kimmeridge near to Kimmeridge Bay from where much 
of the fossil material was collected. The bay is the type 
section (the international reference locality) for both the 
Kimmeridge Clay Formation and the Kimmeridgian Stage of 
the Jurassic Period.  Many academic 
institutions visit the cliffs in the bay 
due to the international geological 
importance of the rocks exposed 
there. The Collection is set to become 
the reference collection for material 
of this time period and has attracted 
considerable research interest both 
nationally and internationally and is 
housed	 within	 a	 purpose	 built,	 eco-
friendly building constructed from 
locally sourced Purbeck Limestone 
situated within an internationally 
renowned geological area.

The museum is completely 
dependent on visitor income and 
donations and does not receive 
government or local council 
financial support. The impact 
of the Covid-19 pandemic has 
resulted in four months of closure 
during what would in any normal 
year been an optimum period for 
visitors and income generation.
Nowhere	 in	 the	 UK	 has	 such	 a	

comprehensive collection of fossil 
specimens, from such a key interval 
in earth history, containing many 
new species been assembled in 
such a short length of time (40 
years).  The collector was described 
in Proceedings of the Geologists 
Association as one of the three 
most celebrated fossil collectors of 
the last 200 years which further 
emphasises the importance of the 
museum’s Collection to the nation.

The future potential for the 
Collection, assuming it can survive 
the	 current	 Covid-19	 crisis,	 are	
significant	for	several	reasons.	First,	
it contains a major, diverse collection 
of fossils which are of interest to 
a wide range of palaeontologists 
and palaeobiologists.  Second, the 
fossils are exquisitely prepared 
so that scientists will have many 
details to study that are often 
not	available	in	less	well-preserved	
(or	 well-prepared)	 material.		
Third, collecting continues and 

undoubtedly many new specimens and new species will 
continue to be uncovered.

Finally, the geological interval that is the focus of the 
Collection has been hitherto something of a gap in terms of
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Figure 1: General view of the Etches Collection Museum in the village of 

Kimmeridge, Dorset

Figure 2: Visitors enjoying what the museum has to offer
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fossil collecting and research, even though this 
was a time where the world was moving from 
a relatively archaic set of ecosystems to one 
more akin to the modern world. This Collection 
fills	that	gap.

During the Late Jurassic, the south of England 
and much of Europe was covered by a warm 
tropical ocean. Climate modelling suggests 
that in Kimmeridgian times (157 million years 
ago) there were no polar ice caps and the 
mean global sea surface and land surface 
temperatures were up to 10ºC warmer than 
present day with a diverse range of lifeforms 
thriving on land and at sea.

The fossils and rocks of the Kimmeridge Clay 
indicate that it was deposited in a partially 
stagnant and deoxygenated Jurassic ocean 
which may be of relevance to the present 
day, where similar deoxygenated areas in 
the world’s oceans are now being observed 
by scientists.  A detailed sedimentological, 
geochemical and palaeontological study of 
the Kimmeridge Clay could help mankind 
understand climate changes and their causes, 
which could have broader social implications 
for the present day.  

The museum has in excess of 2500 fossils, including 
13 holotypes. This includes the largest Collection of Late 
Jurassic Pterosaurs including the bones of the largest 
pterosaur yet found from this time period.  New specimens of 
Ichthyosaurs and Plesiosaurs are also present together with 
a	significant	number	of	isolated	bones	exhibiting	evidence	of	
predation and scavenging (bitemarks) which contribute to 
our understanding of the ancient ecology and to recreating 
what the food chain was like 157 million years ago. The Shark 
and Ray material is also of global 
scientific	 importance	 and	 includes	
rare partial and entire skeletons and 
skulls, where previously specimens 
were only known from scattered 
teeth and spines.

The marine invertebrate material 
includes	 ammonites,	 cuttlefish,	
squid, octopus, barnacles, molluscs, 
crabs, echinoids and lobsters 
amongst many others and even 
contains	 the	 first	 insect	 remains	
from the Kimmeridge Clay. Many 
of these had soft bodies which are 
rarely preserved in the fossil record 
and so  their presence coupled with 
soft-tissue	 preservation	 (including	
muscle, skin and internal organs) 
in these and in some vertebrates, 
is	 attracting	 significant	 research	
interest.  The crustacean material 
is exceptionally preserved and 
research undertaken on this group 
is helping us to understand the 
evolution of our modern crustacean 
fauna.

It is important to note that in a 
very	 short	 space	 of	 time	 a	 non-
academic person has collected, 

expertly prepared and then donated to the general public 
and	scientific	community,	a	Collection	of	Kimmeridgian	fossils	
unmatched in any other British museum demonstrating that 
it is possible for anyone from any background to do the same.

The awarding of the MBE to Steve Etches in addition to 
an	 honorary	 doctorate	 from	 Southampton	 University	 justly	
honours his extraordinary campaign of collecting that has 
added another jewel to the crown of British museums.  Its 
lustre is all the greater because the Collection is solely the 
result of an “amateur” rather than a professional scientist, 
who	has	a	deep	scientific	knowledge	of	the	fossils	he	has	

Figure 3: General view of Kimmeridge Bay; from where many of the 
fossil specimens on display in the museum were collected

Figure 4: Ichthyosaur jaw as found in the field (top) and after preparation 
(below)



collected over many years.  These unprepossessing slabs of 
rock	with	only	a	few	bones	visible	when	first	collected	from	
the Dorset coast, are painstakingly transformed into stunning 
displays of exquisite preservation.  No other museum has 
used the same preparation and preservation techniques and 
no other museum has exhibits with the same level of captured 
detail, particularly in terms of soft tissue preservation.  The 
Collection, therefore, stands as a beacon for all that make 
museums a vital statement of the wonderful and very far 
from the cliché of many of the dusty and forgotten museums 
of old.  The Collection celebrates the energy of one dedicated 
individual	 who	 has	 been	 determined	 to	 share	 his	 life-time	
commitment with the wider world so that everyone may 
better	appreciate	the	mysteries	of	deep-time	and	the	strange	
inhabitants of now vanished worlds.
Unusually	for	a	museum,	every	single	specimen	has	been	

photographed and catalogued with all the key details captured 
and	stored	within	a	well-maintained	digital	database	which	is	
regularly	expanded	when	new	finds	or	new	donations	of	fossil	
material are added to the Collection.  Many other museums 

have a large backlog of material yet to be catalogued often 
going back years or even decades.  The museum therefore 
maintains an up to date “live” database of images of all the 
fossils in the Collection which can be accessed by researchers 
across the world.  

Although the broad sweep of the history of life is well 
understood, in detail it is very far from perfect. In particular 
a detailed understanding depends on exceptional “windows” 
of fossil preservation that document the overall diversity 
of ancient life, not least amongst organisms that either 
usually readily disintegrate (most obviously the vertebrates 
e.g.	 fish	 )	 or	 have	 delicate	 compositions	 (e.g.	 soft-bodied	
creatures such as squid and octopus) that reduce their 
chances of preservation as fossils. In turn such a panorama 
of fossils gives the scientist unique insights into ancient 
ecologies and the interactions between animals (especially 
predator and prey) and the environment (including changing 
climate conditions).  Examples in the Collection include a 
new, almost complete species of icthyosaur, which not only 
shows partial preservation of skin and ligaments but which 
also preserves stomach contents.  Moreover, the stomach 
contents are dominated by small hooks which we know are 

derived	from	squid	or	cuttlefish	tentacles.	We	can	therefore	
conclude that this new species of Ichthyosaur fed on such 
soft-bodied	 prey.	 	 This	 makes	 sense	 when	 we	 look	 at	 the	
key anatomical features of the icthyosaur skull, in that it 
has large eye sockets and large eyes would be required to 
prey	on	squid	and	cuttlefish	as	they	lived	at	depth	(as	they	
do in modern oceans) where light levels are low.  Moreover, 
the skull also shows unusually small teeth which would also 
indicate an evolutionary response to a soft prey diet.  Visitors 
to the museum and researchers alike are encouraged to look 
at the ‘clues’ for building food webs preserved in the fossils 
discovered	 and	 for	 understanding	 the	 inter-relationships	
between the species present.

Many of the larger bones show teeth marks which can be 
matched to the teeth of the animal which created them.  For 
example,	we	find	teeth	marks	in	the	large	bones	of	pliosaurs	
and plesiosaurs, which based on their size and morphology 
can be matched with marine crocodiles and other pliosaurs.  
For	the	most	part	we	believe	these	to	be	post-mortem	and	
to indicate scavenging, but pliosaurs were the top predator 

in oceans at this time and some marks could also be taken 
as evidence of cannibalism since these were top of the 
food chain. Also in the collection are ammonites that show 
evidence of predation where the shell surrounding the body 
chamber in which the ammonite lived has been removed by 
a predator. The most likely predator was a squid which used 
its beak to remove the overlying hard shell and access the 
underlying	flesh.
The	 Collection	 exemplifies	 just	 how	 important	 such	

preservational “windows” are in that it gives us a unique 
glimpse into life towards the end of the Jurassic, a crucial 
time in earth history as evolution slowly shifted away from 
reptile dominance.  The Collection is rich in marine reptiles, as 
well	as	numerous	exquisitely	preserved	fish,	and	a	plethora	
of marine invertebrates, not least the iconic ammonites.  But 
here too the Collection stands out from others because of 
the new data on ammonite reproduction with the discovery 
of their fossilised eggs.  The Collection also has some truly 
remarkable specimens of fossil barnacles, a group of special 
fascination to Charles Darwin. These include some of the 
evolutionary “missing links” to modern, living barnacles that 
had been predicted by Darwin to be present in the Jurassic 

Figure 5: A new and, as yet, undescribed species of Ichthyosaur with small teeth, large eyes and a small front 
flipper. The stomach contents are dominated by small hooks belonging to squid.
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but	which	he	was	unable	to	find	in	his	lifetime.	
  The Collection is by no means static and is being continuously 
augmented	 by	 new	 finds	 unlike	 many	 other	 palaeontology	
museums.  It contains remarkable new specimens of marine 
crocodiles	hitherto	over-shadowed	by				the	ichthyosaurs	and	
plesiosaurs.	 	 Of	 equal	 importance	 is	 the	 pterosaur	 (flying	
reptiles)	material	which	are	exceptionally	vulnerable	to	post-
mortem destruction, which includes new discoveries such as 
the preservation of a head crest.  The Collection is of special 
scientific	 importance	 because	 the	 geological	 interval	 in	
question (the Kimmeridgian) would have remained much less 
well documented than the classic collections from the lower 
Jurassic (including Lyme Regis), were it not for the efforts of 
the museum and its staff.
Over	twenty	scientific	papers	have	been	published	on	fossils	

from	the	Collection	and	the	museum	already	holds	sufficient	
fossil material (in terms of both number of specimens and 
faunal	 diversity)	 for	 decades	 of	 further	 scientific	 research,	
which is expected to generate numerous MSc and PhD theses 
and	scientific	publications.

The preparation 
techniques used 
in unearthing 
and preparing 
these fossils are 
r e v o l u t i o n a r y . 
Most are 
first cleaned 
mechanically and 
then finished 
using an air 
abrasive machine 
and sodium 
b i c a r b o n a t e 
abrasive powder 
which produces an 
excellent	finish	and	
reveals exquisite 
detail.  Other 
major collections 
do not show such 
a high degree of 
detail because 
their specimens 
were collected and prepared before such equipment/
techniques were available.  The fossil preparation times using 
these	methods	are	also	significantly	longer	than	in	most	other	
museums which cannot justify the additional time (cost in 
equipment	and	staff)	to	obtain	the	same	high-quality	results.		
Preparation includes transferring the collected specimens to 
the laboratory and covering the exposed side of the fossil 
with resin prior to painstakingly revealing the underside, 
which is generally much better preserved, as it was the side 
which settled into the ocean’s soft muddy bottom and which 
has also suffered little or no surface weathering.  All methods 
used to prepare the specimens are reversible to permit 
further study if required.  Preparation is key to allowing an 
almost forensic examination of the fossils.  Not only can 
stomach contents be observed and food chains established, 
but previously unseen anatomical features allow researchers 
to better identify evolutionary events.  The Collection 
contains	 numerous	 examples	 of	 exquisitely	 preserved	 fish,	
many of which are either new to science or represent the 

first	 recorded	 occurrence	 in	 rocks	 of	 this	 age.	 	 A	 recent	
discovery	of	a	large	fish	yet	to	be	described	has	a	row	of	pits	
on its lower jaw which may have worked as a sensory organ 
for detecting prey movements in a similar way that modern 
sharks	do.		Some	of	the	cuttlefish	are	preserved	in	3D	rather	
than	squashed	flat	as	is	more	normally	seen,	although	being	
soft-bodied,	 preservation	 is	 in	 any	 case	 rare	 as	 they	 are	
usually scavenged or simply rot.  These specimens, thanks 
to the excellent preparation and preservation techniques, 
show internal soft organs preserved such as the gut and even 
fossilised ink sacks. 

The main display gallery is unique in that, rather than 
detailed	scientific	labels	and	latinised	fossil	names,	it	instead	
focusses on how the various creatures present in the 
Collection lived, died, moved around and interacted with each 
other, thus providing us with a snapshot of a unique, vanished 
world.  The curved ceiling with its CGI display of Late Jurassic 
marine life imagery is designed to allow the visitor to feel as 
though they are walking within a giant Jurassic aquarium.  

They can watch the 
colourless skeletal 
exhibits in the 
cabinets come to life 
and interact in the 
CGI display above 
them, as they would 
have done 157 
million years ago.  
The display allows 
everyone to gain 
a clear insight into 
both the diversity 
and	 the	 predator	 -	
prey relationships 
of the specimens 
presented. The 
ethos of the museum 
is to provide an 
experience for 
visitors, including 
digital engagement, 
rather than simply 
viewing lots of 

labelled fossils.  Several of the more important fossil specimens 
have been used to create an educational augmented reality 
experience where tablet devices provided by the museum use 
the PalaeoGo application to direct visitors towards particular 
parts of the exhibition, where they read the notes in the 
cabinets	and	undertake	a	short	quiz.		If	sufficient	questions	
are answered correctly then the tablet is used to scan a bar 
code on the cabinet, which then unlocks a partially interactive 
3D image of what the specimen in the cabinet would have 
looked like in life.  This approach is especially important 
for attracting the younger generation and encouraging an 
interest in the earth sciences, biosciences and ecology, whilst 
also revealing what past environments and climates may tell 
us about the future.

Specimens of important Kimmeridgian fossils in private 
collections and specimens found by the general public 
are regularly being gifted to the museum based on the 
understanding that the museum is the best place for them 
as they will be prepared and stored to the highest standards.

Figure 6: Trachyteuthis (Cuttlefish)  showing soft tissue preservation 
(light brown areas including paired fins on image B). These are preserved 
in 3D and one has been cut in cross section (image C) to show preserved 

internal organs (black areas).
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