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Preface 

There is such a diversity of rocks, minerals, fossils and landforms packed into the 
piece of the Earth's crust we call `Britain' that it is difficult not to be impressed by 
the long, complex history of geological change to which they are testimony. But 
if we are to improve our understanding of the nature of the geological forces that 
have shaped our islands, further unravel their history in 'deep time' and learn 
more of the history of life on Earth, we must ensure that the most scientifically 
important of Britain's geological localities are conserved for future generations to 
study, research and enjoy Moreover, as an educational field resource and as train-
ing grounds for new generations of geologists on which to hone their skills, it is 
essential that such sites continue to remain available for study. The first step in 
achieving this goal is to identify the key sites, both at national and local levels. 

The GCR, launched in 1977, is a world-first in the systematic selection and 
documentation of a country's best Earth science sites. No other country has 
attempted such a comprehensive and systematic review of its Earth science sites 
on anything near the same scale. After over two decades of site evaluation and 
documentation, we now have an inventory of over 3000 GCR sites, selected for 
100 categories covering the entire range of the geological and geomorphological 
features of Britain. 

This volume, detailing the Middle Jurassic stratigraphy GCR sites, is the 26th to 
be published in the intended 42-volume GCR series. Not only does it contain the 
descriptions of key localities that will be conserved for their contribution to our 
understanding of the stratigraphy of rocks of this age, but it also provides an 
excellent summary of the palaeontological and sedimentological features, and 
palaeogeographical significance to be found in them; it also outlines the research 
that has been undertaken on them. The book will be invaluable as an essential 
reference book to those engaged in the study of these rocks and will provide a 
stimulus for further investigation. It will also be helpful to teachers and lecturers 
and for those people who, in one way or another, have a vested interest in the 
GCR sites: land owners and occupiers, planners, those concerned with the prac-
ticalities of site conservation and indeed the local people for whom such sites are 
an environmental asset. The conservation value of the sites is mostly based on a 
specialist understanding of the stratigraphical, palaeontological and sedimento- 
logical features present and is therefore, of a technical nature. The account of 
each site in this book ends, however, with a brief summary of the geological 
interest, framed in less technical language, in order to help the non-specialist. The 



Preface 

first chapter of the volume, used in conjunction with the glossary, is also aimed at 
a less specialized audience. This volume is not intended to be a field guide to the 
sites, nor does it cover the practical problems of their ongoing conservation. Its 
remit is to put on record the scientific justification for conserving the sites. 

This volume deals with the state of knowledge of the sites available at the time 
of writing, in 1995-2001, and must be seen in this context. Stratigraphy, like any 
other science, is an ever-developing pursuit with new discoveries being made, and 
existing models are subject to continual testing and modification as new data 
come to light. Increased or hitherto unrecognized significance may be seen in 
new sites, and it is possible that further sites worthy of conservation will be iden-
tified in future years. 

There is still much more to learn and the sites described in this volume are as 
important today as they have ever been in increasing our knowledge and under-
standing of the geological history of Britain. This account clearly demonstrates 
the value of these sites for research, and their important place in Britain's scientific 
and natural heritage. This, after all, is the raison d'être of the GCR Series of 
publications. 

N. V Ellis 
GCR Publications Manager 
May 2002 
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Figure 1.4 Ammonite biohorizons recognized in the British Middle Jurassic Series (for sources, see text). 
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General introduction 

MIDDLE JURASSIC FAUNA AND 
FLORA 

As well as the ammonites, there were many 
other animals and plants living in Mid Jurassic 
times (Oakley and Muir-Wood, 1967; Gould, 
1993; for descriptions of Mesozoic palaeonto-
logical GCR sites see Benton and Spencer, 1995 
(fossil reptiles); Dineley and Metcalf, 1999 (fossil 
fishes); and Cleal et al., 2001 (fossil plants)). 
The many different depositional environments 
that developed in Britain during that time mean 
that the fossil record is rich and varied (Figure 
1.5). In the clear warm seas in which the lime-
stones formed, calcareous seaweeds (red algae) 
were common. Invertebrate faunas living on the 
seabed included simple and compound corals, 
calcareous sponges and bryozoa, which some-
times formed small patch reefs. Abundant 
bivalve molluscs burrowed in the soft sea-floor 
sediments (both carbonate and mud), and some 
surface-dwellers, for example oysters, built up 
shell reefs. Oysters, being able to tolerate the 
more brackish waters of some coastal environ-
ments, are common throughout a range of 
sediment types. Gastropods (snails), asteroids 
(starfish) and echinoids (sea urchins) browsed 
on the sea floor where crinoids (sea lilies) also 
grew. The snail Viviparus inhabited the less 
saline environments such as near-coastal 
lagoons, and the bivalve Unio lived in freshwater 
habitats; microscopic crustaceans (ostracods 
and conchostracans) were common to both 
these environments. Smooth terebratulid and 
ribbed rhynchonellid brachiopods occurred in 
an abundance that was never repeated on such a 
scale in later geological times, probably because 
of competition from the bivalve molluscs. 
Microscopic organisms included foraminifera, 
ostracods (also present in brackish-water and 
freshwater habitats) and phytoplankton (dino-
flagellates and coccolithophorid algae). Lobster-
and shrimp-like crustaceans dwelt in both 
muddy and carbonate seabed environments, 
often leaving characteristic burrows within 
sediments, and belemnites, squid-like relatives 
of the ammonites, swarmed in the muddy seas. 
Belemnites and fish were probably the main 
food of the aquatic reptiles, which were the 
largest vertebrate animals in the sea. These 
included ichthyosaurs, plesiosaurs, pliosaurs, 
crocodiles (steneosaurs and teleosaurs) and 
turtles. The fish included both holostean and 
teleostean bony fishes as well as sharks and rays 

(Dineley and Metcalf, 1999). 
On land, dinosaurs had already become estab-

lished but in the Mid Jurassic, new groups such 
as sauropods, large theropods, avialan 
theropods (bird-relatives), stegosaurs and anky-
losaurs appeared. Some dinosaurs, for example 
Cetiosaurus, were vegetable feeders, many of 
which waded in swamps; others, for example 
Megalosaurus, were flesh-eaters. Apart from the 
dinosaurs, crocodilians radiated extensively, and 
a range of meat- and fish-eaters evolved. 
Mammal-like reptiles, lizards and amphibians, 
such as frogs and salamanders, were also part of 
the terrestrial fauna in which primitive mam-
mals, probably no bigger than rats, formed a 
minor but important part. Some of the mam-
mals had teeth adapted for feeding on insects; 
others may have lived mainly on plant fruits. 
Land plants in Mid Jurassic times were varied 
and abundant, but of particular prominence 
were the gymnosperms, notably conifers, cycads 
and ginkgoes (the maidenhair tree). Ferns and 
horsetails were also abundant. True flowering 
plants (angiosperms) had not yet appeared 
although some of the cycads (e.g. Williamsonia) 
bore flower-like cones (Cleal et al., 2001). 
Insect life included forms such as dragonflies, 
crickets, cockroaches, bugs and beetles but 
other familiar forms, such as bees, wasps and 
butterflies, did not appear until the flowering 
plants became established in the Early 
Cretaceous Epoch. 

GCR SITE SELECTION 

The rationale behind the selection of sites 
follows that of the Geological Conservation 
Review in general; i.e. the selected sites are (a) 
those of importance to the international 
community of Earth scientists because they are 
type localities for time intervals or their 
boundaries, or for fossil species, or are of 
historical significance in the development of the 
science; (b) those that contain exceptional 
geological features; and (c) those that are 
nationally important because they are 
representative of a geological feature, event or 
process that is fundamental to Britain's Earth 
history (Ellis et al., 1996). The last-named 
category is particularly relevant to the present 
volume in which the type localities or best 
representative sections of named rock units 
or their boundaries are conspicuous. Many 
Middle Jurassic sites in Britain also belong to 
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(c) 

GCR site selection 

Figure 1.5 Examples of faunal-floral assemblages in some Mid Jurassic environments (modified from Sellwood, 
1978). (a) High-energy, open marine oolite shoal assemblage; (b) clear-water, firm substrate marine assem-
blage; (c) low-energy, shallow-marine shelf assemblage; (d) freshwater—brackish-water assemblage. 
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Volume structure 

category (a). The philosophy behind site selec-
tion also states that there should be a minimum 
of duplication of interest between sites and that 
it should be possible to conserve selected 
sites in a practical sense. Sites that are least 
vulnerable to potential threat, are more accessi-
ble, and are not duplicated by other sites are 
preferred (Ellis et al., 1996). 

The Middle Jurassic sites were originally selec-
ted in the early 1980s by C.F. Parsons (Aalenian-
Bajocian Block), D.W. Cripps (Bathonian Block) 
and K.L. Duff (Callovian Block); other Earth sci-
entists with relevant experience were also con-
sulted. The documentation and justification for 
the site selection, presented in this volume, has 
thus been compiled retrospectively, which has 
inevitably led to some difficulties. Working quar-
ries that provided fine sections 15 or 20 years 
ago may have become degraded, or the expo-
sure changed in some other way as working has 
proceeded. In addition, some of the selected 
sites are not recorded in the published geologi-
cal literature but only in unpublished post-
graduate theses or field guides. Nevertheless, 
the credentials of individual sites that originally 
justified their selection generally remain valid, as 
described in the site reports that follow. A num-
ber of additional sites have subsequently been 
added as their national and international impor-
tance has been established. 

Invertebrate fossils in the GCR 

N.V Ellis 

Although the relatively common invertebrate 
fossils do not have a separate selection category 
in the GCR in their own right, the scientific 
importance of many stratigraphy sites lies in 
their fossil content. Invertebrate fossils are 
important in stratigraphy because they help to 
characterize stratal units. In practice, strati-
graphy is at its most secure where adequate 
fossils are found. One of the main tasks of 

stratigraphers is to determine the relative ages of 
strata and to compare or correlate them with 
strata of the same age elsewhere. Fossils have 
long provided one of the most reliable and 
accurate means of approaching these problems. 

Therefore, some `stratigraphy' GCR sites are 
selected specifically for their faunal content, 
which facilitates stratal correlation and enables 
the interpretation of the environments in which 
the animals lived. Other `stratigraphy' GCR sites 
are of crucial importance palaeontologically and 
palaeobiologically, because they yield significant 
assemblages of invertebrates that provide 
evidence for past ecosystems and the evolution 
of life. Moreover, some sites have international 
significance because they have yielded fossils 
that are the `type' material for a species. 

In contrast to the manner in which most 
invertebrate fossils are represented in the GCR, 
fossils of vertebrates (Benton and Spencer, 
1995; Dineley and Metcalf, 1999; Benton et al., 
in prep.), arthropods (except trilobites) (Palmer 
et al., in prep.) and terrestrial plants (Cleat et 
al., 2001) do have their own dedicated selection 
categories, owing to the relative rarity of the 
fossil material. 

VOLUME STRUCTURE 

Within this volume, the sites are arranged 
geographically from south to north. The 
chapters into which the sites are divided 
(Wessex, Cotswolds, East Midlands, North 
Yorkshire and Scotland) reflect the Mid Jurassic 
depositional setting, which was largely con-
trolled by deep-seated structural features 
(Figure 1.6). The sites in Wessex and North 
Yorkshire represent respectively the Wessex and 
Cleveland basins. Those in the East Midlands 
represent the East Midlands Shelf, and those in 
the Cotswolds represent the Worcester Basin 
and its surrounding shelf areas. The Scottish 
GCR sites represent the Moray Firth and 
Hebrides basins. 
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